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LO'1 NOI BAU

Nhim dép tng nhu cau giang day va hoc tdp mén hoc Todn kinh té danh cho sinh vién hé
dao tao dai hoc tir xa, Hoc vién Cong nghé Buu chinh Vién thong (Hoc vién) t6 chuc bién soan
tap Sach huéng dan hoc tap (Sdch HDHT) mén hoc Todn kinh té theo ding chuong trinh dao tao
Ct nhan nganh Quan tri kinh doanh ctia Hoc vién.

Tap sach dugc bién soan trén co sO ké thira, chon loc bo sung tap gido trinh Todn chuyén
nganh d3 duoc Nha xuét ban Buu dién 4n hanh vao thang 9 nim 2003 va cac bai giang Todn kinh
té da duoc str dung, giang day cho chwong trinh dao tao dai hoc chinh quy nganh Quan tri Kinh
doanh tai Hoc vién.

Noi dung tap sach dugc cu trac gdm 7 chuong:
Chuwong 1. Céc kién thirc mo dau vé phwong phdp toi wu
Chirong 2. Mé hinh t6i wu tuyén tinh
Chirong 3. Mot s6 mé hinh t6i wu tuyén tinh khéc
Churong 4. Cdc bai todn t6i wu trén mang.
Chirong 5. Phirong phdp mé hinh hod va mé hinh todn kinh té.
Chirong 6. Ly thuyét Phuc vu ddm dong
Churong 7. Ly thuyét quan 1y d triv.

Pé tao diéu kién thuan loi cho sinh vién c6 kha nang ty hoc, ty nghién ctu, cac tac gia
khong di sau vao cac van dé 1y luan va k¥ thuat toan hoc phirc tap, ma chi tip trung trinh bay, giéi
thiéu nhiing kién thirc co ban chu yéu thiét thuc va cap nhat, lam co s& cho viéc hoc tdp nghién
ctru phén tich kinh té n6i chung va hoc tip cic mén chuyén nganh Quén tri kinh doanh. O cudi
mdi chuong, sau phan khai quat va tom tat cic van dé co ban, chu yéu cua 1y thuyét, cac tac gia
dua ra cac bai tap mau va phan tich cach giai dé ngudi hoc co thé tu giai duoc nhitng bai toan lién
quan dén 1y luan da hoc. Phan bai tap cudi mdi chwong ciing s& giip ngudi hoc tu nghién ctru, van
dung cac 1y luan da hoc vao phan tich, 1y giai cac ndi dung thyc tién lién quan.

Mic du cac tac gia d3 ddu tu nghién ctru chon loc bién soan nghiém tic dé dap tmg yéu cau
giang day va hoc tap cua mon hoc, nhung chéc tap sach s€ khong tranh khoi nhirng thiéu sot nhat
dinh. Cac tac gia rat mong nhan duoc su gop ¥ cua ban bé dong nghiép, ban doc va cac ban sinh
vién dé 1an xudt ban sau dugc hoan thién hon.

CAC TAC GIA






Chirong I: Mét s6 kién thirc mé dau

CHUONG I: MOT SO KIEN THUPC MO DAU

1.1. POI TUQNG NGHIEN CUU CUA MON HQOC

1.1.1. Téng quan vé tdi uvu hoa.

Trong hoat dong thuc tién, nhat 13 trong qua trinh quan 1y, diéu khién hé thong kinh té - xa
hoi, chung ta ludn mong mudn dat dugc két qua tét nhat theo cic tidu chuan nao d6. Tat ca nhimng
mong mudn d6 thuong 1a 161 gidi ctia nhitng bai toan t61 wu nao d6. Mdi van dé khac nhau cua
thuc té& dan dén cac bai toan ti wu khac nhau. Dé giai cac bai toan d6, mot loat cac 1y thuyét toan
hoc ra doi dé dat co so 1y luan, dé dua ra cac giai phap tim 10i giai, ching minh tinh hoi ty, tinh
kha thi cta cac bai toan thyc t& v.v. Tir d6 hinh thanh mét 16p cac phuong phéap toan hoc gitip ta
tim ra 1oi giai tot nhat cho cac bai toan thuc té, goi 1a cac phuong phap t6i wu héa. Lp cac
phuong phap t6i vu héa bao gdm nhiéu 1y thuyét toan hoc khac nhau, tiéu biéu 1a: Qui hoach toan
hoc, 1y thuyét tro choi, 1y thuyét d6 thi v.v.

Trong qui hoach toan hoc, ti€u biéu 1a Qui hoach tuyén tinh, Qui hoach phi tuyén, Qui
hoach dong, Quy hoach tham sd, Qui hoach nguyén v.v.

Trong 1y thuyét trd choi, tiéu biéu 1a Ly thuyét Iya chon quyét dinh, Bai toan tro choi chién
lugc, bai toan trd choi vi phan v.v. Trong Ly thuyét do thi co cac bai toan tdi wu trén mang, bai
toan PERT, Cac bai toan duong di v.v.

Céc 16p phuong phap toan hoc thudc Ly thuyét tdi wu c6 thé biéu dién boi so dd sau:

Ly thuyét toi uu
\ 4 l
Céc phuong phap tdi uu M6 hinh tdive | ...
A\ 4 l \ 4 l
..... Mo Mo
Quy Ly Ly Mo hinh hinh
hoach | | thuyét | | thuyét hinh phuc | |quan ly
toan do thi | [tro choi toan | v dam| | du trir
hoc kinh t¢| | dong
@ Quy hoach toan hoc
A 4
v y v y l
Quy Quy Quy Quy | ...
hoagh hoach phi hoach hoach’
tuyén tuyén dong tham so
tinh
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()

Ly thuyét tro choi

\ 4 A 4 \ 4 l

Bai toan Bai toan Baitoan| ...
lura chon tro choi tro choi

quyét chién vi phan

dinh luoc

1.1.2. Bai toan tbi wu tong quat.

Bai toan quy hoach toan hoc tong quat dugc phat biéu nhu sau:

Cuc dai hoa (cuc tiéu héa) ham f (x) — max (min) (1.1)
Véi cac diéu kién: g (x) < (=,2) b (i=Lm) (1.2)
x € X.c IR". (1.3)

Ham f(x) cho ¢ (1 -1) goi la ham muyc tiéu.
Cécham g (x) (i= I,_m) goi 1a ham rang budec.
Taphop D= {x € X| g (x) < (=, 2) by i = Ln} (1.4)

Goi 12 mién rang budc chép nhan duoc.
- M&i mot bat dang thire, dang thuc trong (1.2) goi 1a mot rang budc cua bai toan (1.1) -
(1.2) - (1.3)
- Piém x = (X1, X2, ..., Xn) € D goi 1a mot phwong an ciia bai toan (1.1) - (1.2) - (1.3) hay la
mot giai phap chip nhan duoc.
- Mot phuong an x* € D lam cue dai (cuec tiéu) ham muc tiéu goi 12 phuong an téi wu (hay
loi gidi hodic phirong dn tot nhar).
Theo dinh nghia trén thi x* € D la phuong an t6i wu khi va chi khi
f (x*) > f(x), Vx € D, (doi vdi bdi todn max) hay
f (x*) < f(x), Vx € D, (doi véi bai todn min).
Gié tri f(x*) goi 1a gia tri tdi wu (£0¢ nhdf) ciia ham muc tiéu, hay 13 gia tri toi wu ciia bai
toan (1.1) - (1.2) - (1.3).
1.1.3. Phén loai cic bai toan ti uu.
a - Néu ham muc tiéu f(x) va cac rang budc g; (x) 1a ham tuyén tinh (bdc I) thi bai toan (1.1)
- (1.2) - (1.3) goi 12 mot Qui hoach tuyén tinh . (truong hop riéng la bai todn vén tdi).
b - Néu biéu thirc ham muc tiéu f(x) va cac rang budc g; (x) (i = I,_m) la ham phu thudc
tham s, thi bai toan (1.1) + (1.3) goi 13 qui hoach tham sd.
4
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¢ - Néu bai toan (1.1) + (1.3) duoc xét trong qua trinh nhiéu giai doan hodc trong qua trinh
thay doi theo thoi gian thi goi la Qui hoach dong.

d - Néu bai toan (1.1) + (1.3) ma ham muc tiéu f(x) hodc c6 it nhat mét trong cic ham g;
(x), (i=1,m) 1a phi tuyén thi goi la Qui hoach phi tuyén, trudng hop riéng 1a Qui hoach 16i hodc
Qui hoach 1om.

Qui hoach 16i (/6m) 1a Qui hoach toan hoc ma ham muc tiéu f(x) 1a 10i (/6m) trén tap hop
cac rang budce D 16i (I6m).

e - Néu bai toan (1.1) + (1.3) ma mién rang budc D 1a tap roi rac thi goi 1a Qui hoach roi
rac.

g - Néu bai toan(1.1) + (1.3) ¢ cac bién x; € IR' 1a thanh phn i trong véc to x € X < IR",
chi nhan cac gia tri nguyén, thi goi 1a Qui hoach nguyén.

h - Néu bai toan (1.1) + (1.3) ma céc bién x; € IR' chi nhan cac gia tri O hoac 1, goi 1a Qui
hoach Bul (x; 12 thanh phan i ciia véc to x).

i - Néu bai toan (1.1) + (1.3) ma trén mién D ta xét dong thoi nhiéu muyc tiéu khic nhau,
goi la Qui hoach da muc tiéu v.v.
1.1.4. N§i dung nghién ciru ctia mon hgc.

a. Quy hoach tuyén tinh.

b. Bai toan véan tai.

c. Bai toan t6i wu trén mang.

d. Mo hinh kinh té va mé hinh toén kinh t.

€. M6 hinh phuc vu dam dong.

g. Mo hinh quén 1y du trir.
1.2. CO SO GIAI TiCH LOL.
1.2.1. Khéng gian tuyén tinh n chiéu (R").

a. Véc to n chiéu.

Mot hé théng duoc sép i gf)m n s6 thue, dang x = (x; X2, ..., Xp), g01 la mot véc to n chiéu.
Thi du: x = (4, 0, 5, 10, 15) 1a mét véc to 5 chiéu.

Céc s0 xj, 1= 1,n, goi la thanh phan thtr i cia véc to x.

Hai véc to X =(X1, X2, +.., Xn) VA (Y1, Y2, ..., Ya) £0i 1a bing nhau, néu x; = y;, (i=1,7). Khi d6
ta viétx = y.
Vayx=y < x; =y (1= I,_n).
Cho hai vécto X =(Xy, X2, ..., Xp)
Y= (Y1, ¥2 -, Yo) Va L € R,
Ta dinh nghia phép cOng hai véc to x va y 1a véc to x+y, dugc xac dinh nhu sau:
xty= (X1t y1, X2 + Y2, e, Xn T ¥n) (1.5)

Phép nhan véc to x véi mot s6 o € R' 1a véce to ax, duge xac dinh nhu sau:
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ox = (0X;, 0X2, ..., OXp) (1.6)
-Vécto 6= (0,0, ....., 0) gdbm cac thanh phan toan 13 s6 0, goi 1a véc to khong.
* Cac tinh chat ctia phép cong vécto va nhan vécto véi mot sd.
- Néu x va y 1a hai vécto n chiéu thi x+y ciing 1a véc to n chiéu.
- Vi moi véc to n chiéu x va y ta déu co: x+y =y-+x.
- Vi moi véc to n chidu x, y va z ta déu c¢6: x + (y+z) = (x+y) +z.
- Lu6n ton tai vécto @ n chiéu sao cho @+x =x+60 =x.
- Mbi vécto n chiu x ludn ton tai véc to n chiéu -x sao cho: x+ (-x)=(-x) +x =6
- V ke R va v6i moi véc to n chiéu x thi kx ciing 13 véc to n chiéu.
- V ke R va véi moi véc to n chidu x va y ta ¢6: k (x+y) = kx+ky.
-V ke R va véi moi véc to n chibu x ta ludn c6: (k +1) x = kx +1x.
-V I, ke R va véi moi véc to n chidu x ta ludn c6: k(Ix) = (k) x.
- Moi véc to n chiéu ta ludn c6: 1.x = x.
b. Khong gian tuyén tinh n chiéu Rn.

Tap hop tat ca cac véc to n chidu, trong d6 xéac 1ap phép toan cong Véc to va nhan véc to
v6i mot s6 thue nhu (1.5) va (1.6) va thoa méan 10 tinh chéat néu trén, goi 1a mot khong gian tuyén
tinh n chiéu. Ky hiéu IR".

1.2.2. Mt sb tinh chét ddi véi véc to trong R".
a. Pinh nghia.
Cacvéctox' e R, i= I,_m , goi la doc lap tuyén tinh néu

z aux=0 < o0,=0,Vi=Lm.

i=1
r 1 4 r Ul H N
- Néu ton tai it nhat mt so o; #0, 1 <j < m, sao cho Z o; X' = @, thi ta ndi rang cac
i=l1

véctox € R, i =1,_m , 1a phuy thudc tuyén tinh.

m
- Néu ton tai véc to x' € R", sao cho: x = z oix', voi it nhat mot o; # 0, 1< i< m, thi x goi
i=1

13 t6 hop tuyén tinh ctia cac vée to x', (i =1,_m ).

m m
-Néux = Z X voio;=0,i= l,m,véz o = 1 thi x goi 1a t6 hop 101 cta cac véc to

i=1 i=1

- Trong khong gian véc to R”, hé n Véc to doc 1ap tuyén tinh lap thanh co s& cia IR™

Gia str C', C?, ..., C" 1a mot co s& cia R”, khi d6 Vx € R" déu c6 thé biéu dién tuyén tinh

mot cach duy nhat qua cac Véc to co so. C, (i=1,n).
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b. Cho hai véc to bat ky x, ye R®, x = (X1, X2, ... Xn) V& Y = (Y1, Y2, ..., Yn) » ta g0i tich vo
hudng cia hai véc to x va 'y 1a mot sb thuc, ky hiéu la <x, y>, dugc xac dinh nhu sau:

m

<X, y> = Z XiVi.

i=1

- b6 dai cia Véc to x € R" l1a s6 thuc, ky hiéu Hx , duoc xac dinh nhu sau

= V<> = Six

- Chii y: Tich v6 hudng hai véc to ¢6 cac tinh chat sau:
by, <x,y>=<vy, x> (Tinh giao hoin) V x,y € R".
by, <x'+x%y> = <x,y>+<xiy> Vv, x,yeR".
(Tinh phan phdi d6i véi phép cong).
by, < Ax,y>=A<x,y>,VAe R Vx,yeR".
bs> <x,x>20Vx € R", ddu bang xay ra khi x =6.

Véi mdi Vx, y € R", ta dinh nghia khoang cach gitra hai véc to x, y, ky hiéu p (x, y) 1a sb
thuc, duoc xac dinh nhu sau:

pr.y)= | x-y [=<x=ya—y> =T - )

Chu y: Khoang cach gitta hai véc to x, y € R", chinh la d6 dai cta véc to hiéu x+ (-1)y: = x

-y. (Hiéu cua hai Véc to).
1.2.3. Khong gian Oclit.
Mot khong gian tuyén tinh n chiéu, trong dé xac dinh phép toan tich v6 hudng, do d6 xac
dinh mot khoang cach gitta hai véc to, goi 1a khong gian Oclit, ky hiéu IR".
1.2.4. Tap Compact.
a. Cac dinh nghia.
Diy {x*} — |R", goi 1a hoi ty dén diém x°e IR" khi k—>o0, néu %Ln;} p(x¥, x°) = 0. Khi d6 ta

n6i {x*} ¢6 gidi han 1a x° khi k — o0, va viét: lim x*=x°.
k—w

- Mot tap hop S = {x€IR™ p(x, a) <1, ac IR", r € IR'}, goi 1a mot hinh cau tdm a, ban kinh
r trong IR".

- Hinh cau S néi trén, tao thanh mot 1an cén cua diém a, goi lar -lan can cua a.

- Cho tap hop A c IR", diém xe A duoc goi la diém trong cua A néu 3¢ - 1an can cua x
nam tron trong A.

-Piém x € A c IR", duoc goi 1 diém bién ctia A, néu moi 1an can cia x déu ¢ chua céc
diém thudc A va cac diém khong thudc A.

- Cho tap hop A < IR", ta n6i tap hop A 1a giéi ndi néu 3 hinh cau chira tron n6, nghia 1a 3
s6 thue r du 16n va diém ae IR™ sao cho Vxe A ta déu c¢6 p(x, a) <r.
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* Nhan xét. Tir dinh nghia cta ddy hoi tu va tap gidi noi, ta suy ra, mot diy {x*} c IR, hoi
tu bao gio cling gidi ndi.
- Mot tap hop G < IR" duoc goi 1a mé, néuvxe G, t6n tai mot hinh ciu tim x chira tron
trong G.
- Mot tap hop F < IR dugc goi 1a dong, néu nhu moi day hoi tu {x*}c F c IR", déu hoi tu
dén mot diém x° € F.
* Nhén xét. Mot tap hop chira moi diém bién cta né 1a mot tp hop dong.
b. Tap Compact.
- Tap hop C < IR" duoc goi 1a tdp hgp Compict néu tir moi diy v6 han {x}c C, déu co
thé trich ra mot ddy con {x*n} hoi tu dén mot phan tir thude C.
- Mot tap C la Compact khi va chi khi C dong va gidi ndi.
- Tap Compact M cua tap dong C cling dong trong C.
- Tap con M dong — C Compact ciing la tap Compact.
- Ham f(x) lién tuc trén tap Compact C s€ dat gia tri 16n nhét, nho nhat trén C.
1.2.5. Puong thing, doan thing, siéu phang,
a. Pinh nghia duong thang va doan thing trong IR".
- Cho hai diém a, b € |R". Ta goi duong thiang qua a, b 1a tap hop cac diém x e IR" ¢6
dang: x=Xa+(1-L)b,A e IR
-Néu0< A<1 thitaco doan théng ndi hai diém a, b, ky hiéu [a, b].
Chii y - Trong khong gian hai chiéu IR% phuong trinh bac nhit ax + by = ¢, xac dinh mot
duong thing, mot bat phuong trinh ax+by < ¢ hodc ax+by > ¢, x4c dinh nira mit phing trong IR".
- Trong khong gian ba chiéu IR?, mot phuong trinh bac nhét ax+by+cz=d x4c dinh mot mat
phang, mot bat phuong trinh bac nhat ax+by+cz < d hoac ax + by + ¢z > d xac dinh mt nira
khong gian. Ta mo rong ket qua trén cho khong gian IR".
b. Siéu phing trong IR".
- Siéu phang trong khong gian IR" 14 tap hop tit ca cac diém x = <x; Xa,.. X,> € IR", thoa
man phuong trinh bac nhat:
QX taxyt..ta, X, =0.
n n
- Mot bat phuong trinh bac nhat dang El a; X; < o hodc El a; X; > o xac dinh mot nira khong
gian dong trong IR" .
1.2.6. Tap hop 16i .

a. Dinh nghia.

Téap hop x < IR" dugce goi 1a tap hop 16i néu cung véi viée chira hai diém x, y, n6 chira ca
doan thang noi hai diém ay.

Diéu ndy conghiala X ={z € R z=Xa+<1-A>b, a,be IR", A € [0, 1]}
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Vi dy. Ca khong gian IR", nira khong gian |R", cac da giac trong |R", cac khoang <a, b>,
doan [a, b] trong IR'.... 13 c4c tap hop 10i.

Tap A: 16i Tap B va C: khong 16i.
b. Pinh ly 11.
Giao ctia hai tap hop 16i 1a tap hop 16i.
Chimg minh. Ly hai diém batky x,y e ANB=x,y € Avax,y € B
Vi A 16i nén [x, y] € A.
B 16inén [x, y] < B. p=>[x,y] < AN B. Vay A N B 15i.

Hé qua 1. Giao ctia mot sb bat ky tap 10i 1 tap 16i.

Hé qua 2. Tap hop cac nghiém ciia hé bat phuong trinh bac nhat dang:

(anX; +apx; +........ +anX, <b;
A1X; T anXy t........ +a)x, <b,
AmiX] + amXo ... + apnXy < bm,

.

1a mot tap hop 16i, goi 1a khuc 16i da dién, trong |R™.
Chii y . Mot khiie 10i da dién gidi noi goi 1a da dién 10i, ky hiéu D. Giao ctia cac tap hop 10i
chtra D ta goi 1a bao 161 cia D. Ky hiéu [D].
c. Piém cue bién.
Dinh cua da dién 16i hodc khuc 16i goi 1a diém cuc bién.
R& rang diém cuc bién x khong thé 1a diém trong cta doan thang ndi hai diém nao d6
thudc D, nghia 12 khong thé ton tai hai diém x', x’e D sao cho x=Ax'+(1-1)x%, 1 € (0, 1).
1.2.7. Ham 16i .
a. Dinh nghia.
Mot ham f(x), xac dinh trén tap hop 16i C = |R™, duoc goi 14V ham 16i néu V' cap diém x',

x> e CvaV sé A e [0, 1] ta ludn ludn co:
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f(Ax' + (1= D)x*) <A fxH +(1-0) f(xD) (1.7)
Néu trong (1.7) xay ra dau < thi ham f(x) goi 12 ham 15i chit.

Néu trong (1.7) xay ra diu < thi ham f(x) goi 13 ham 16m, xay ra ddu > thi ham f(x) goi la
ham 10m chat.

f(x)
f(x%)

Mx) + (1 -0) ) o
fx1 + (1 - Ax%))

0 X' X X3 X

Chii y. Néu ham f (x) 16i trén tdp C C IR" thi ham - f (x) 16m trén tp C, nguoc lai néu f (x)
16m trén tap 161 C C IR thi ham - f (x) 10i trén tap hop C.

- Ta n6i ham f(x) xac dinh trén tap 16i C dat cuc tiéu tuyét d6i tai x*e C néu f(x*) < fix),
vxeC, dat cuc dai tuy¢t ddi tai x* ec néu f(x*) > f(x), Vx € C.

- Ta ndi ham f (x) xac dinh trén tap 16i C, dat cuc tiéu dia phuong tai x*eC néu 3 lan can B,
cua x* sao cho f(x) < f(x), Vx € B¢.

- Ta n6i ham f (x) xac dinh trén tap 16i C, dat cuc dai dia phuong tai x*eC, néu 3 lan can
B ¢ ctua x* sao cho f(x) > f(x), Vx € Bg¢.

b. Pinh ly 1.2.

Moi diém cuc tri dia phuong cua ham 16i trén tap hop 16i déu 1a diém cuc tri tuyét dbi.

Chung minh. Gia st x* la cuc tiéu dia phuong nhung khéng cuc tiéu tuyét dbi trén tap C
16i, nhu vay 3 x'e C sao cho f(x*) ) f(x"). Xét t6 hop 10i ctia hai diém x* va x':

X=ax*+(-a)x, 0<a<l.

Néu oo =0 thi x = x". Khi d6 3 0, < (0, 1) sao cho x< Bg voiEe [0, o) ldy 8¢ (0, o)
taco: x(8))=(1-8)x*+ 8, x 'e B¢.

Do f16i nén c6 £ ((1-8,) x*+8,x") < (1-8)) f (x*) +8, f(x").

((1-8)) £ (x*) +8; f(x*) = f (x*), diéu ndy mau thun v&i ham f (x*) dat cyc tiéu dja

phuong tai x*. Tur d6 suy ra dicu phai chung minh.

Hé qua 1.

Moi diém cuc dai dia phuong ctia ham 16m trén tap hop 16i déu 1a cuc dai tuyét doi.

- Ta goi dao ham theo hudng z ctia ham f'tai x 1a dai lugng:
f(x+Az)—f(x)

of(x,z) = llim , néu gidi han nay ton tai.
—0
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Chirong I: Mét s6 kién thirc mé dau

c-Bo dé 1.1.
Néu ham f (x) 1a ham 1561 kha vi trén C 16i. Khi d6 Vxe C va véi moi z sao cho x+z € C
thi 6f (X, z) tOn tai va nghiém dung bat dang thirc va dang thuc sau:
1) of (x,z) < f(x +z) - f (X).

i) of(x,z)= X @ zi = <Af(x),z>.
=l Ox,

i=1

Fx) o) X
: Y

Trong do6: Véc to Af (x) =
ox, o,

J goi la gradient cua ham f(x) tai x,

n

z=(z1, Z3... Zn)

1.2.8. Mot s6 tiéu chuén nhan biét ham 16i.

Cho x, z €IR", dat ham sb ¢ (L) = f(ix+Az), ¥ A €[0, 1], (1.8)
Pinh Iy 1.3.

Ham f(x) 12 151 trén IR™ khi va chi khi ham s6 @ (1) 1410i v6i A €[0, 1] vax, z €|R".
Pinh ly 1.4.

a. Ham f(x) kha vi trén IR" 12 16i khi va chi khi V x, z € IR" cho trugc, ham ¢'(A) = < V f(x
+ Az), z > khong giam theo A.

b. Ham f(x) kha vi hai 1an trén IR" 14 161 khi va chi khi V x, yeIR" cho trudc, dang toan
phuong < P(x) z, z > la xac dinh khong am.

Chi y. M6t dang toan phuong <P(x) z, z> la xac dinh khong am khi va chi khi <P(x) z, z >
>0, Vz e IR".

H¢ qua 1.

. 1 ‘.
Mot ham béc hai dang f(x) =<c¢, x >+ & < Px, x >, trong d6 P = (P j)nxn 12 ma tran doi

xtrng cép nxn, 1 mot ham 161 khi va chi khi ma tran P 1 x4c dinh khong am.
Chu y. Dé ma tran P la xac dinh khong am thi diéu kién can va du 1a tit ca cac dinh thire
con chinh cuia ma trn nay khong am, nghia la:

A ady .. a,,
ai ay 4 a 4
21 A gy eeeenen 2
A1=a1120; Azz ZO,...,An: : >0
a,, A5 | e e
A, A, e a,,

BAI TAP CHUONG 1.

Bai 1. Mot doanh nghi¢p c6 300 don vi nguyén li¢u loai A, 500 don vi nguyén li¢u loai B
va 200 don vi nguyén li¢u loai C dé san xuat 4 loai san phém I, 11, II1, IV. Binh muc nguyén li¢u
can thiét va tién 13i cta san xuét cho boi bang 1. Hay 1ap ké hoach san xuét cta xi nghiép trén sao
cho thu dugc 14i suit 16n nhat.

Bang 1
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Chirong I: Mét s6 kién thirc mé dau

Hang hoa
I I I vV
Nguyén liéu
A: 300 12 5 15 6
B: 500 14 8 7 9
C: 280 17 13 9 12
Lai (don vi tién) 5 8 4 6

Bai 2. Can san xuét it nhat 75 san phém loai A, 58 san phém loai B va 64 san phém loai C.
Ngudi ta ¢6 thé ap dung 3 cach san xuét I, II, III, IV. Trong mot don vi thoi gian, ning suat va chi
phi cuia timg cach san xuét cho boi bang 2.

Bing 2
Cich san xuat I I 11|
Loai san phim
A>75 3 6 7
B > 58 5 9 3
C > 64 2 8 4
Chi phi (don vi tién) 2 4 3

Hay lap ké hoach san xuét sao cho chi phi nhé nhét ma van dat dugc cac yéu cau dit ra.

Bai 3. Mot Cong ty c6 ba xi nghi€p cung loai: A, B, C c6 kha nang san xuét duge 3 loai
san pham: I, II, IIL. Biét rang néu dau tu mot don vi tién vao xi nghiép A trong mot nim s& san
xuét duoc 1200 san phém loai I, 800 san phém loai IT va 1050 san phém loai 11I. PAu tu vao xi
nghié¢p B mot don vi tién, duoc 1000 san phém loai I, 740 san phém loai II, 900 san phém loai III.
Pau tu vao xi nghié¢p C mot don vi tién thi san xuit duoc 1100 san phém loai I, 600 san phém loai
I1, 1000 san pham loai III. Pinh muc tiéu hao nguyén liéu va lao dong ctia mdi xi nghiép trong san
xuat dugc cho ¢ bang 3. Nguyén liéu, lao dong hang nim Céng ty c6 thé cung cap cho san xuat ba
loai san pham nay 1a 390.000 KG va 200.000 gio cong. Theo ké hoach phai san xuat it nhét 1a
23.000 don vi san pham loai I, 18.000 don vi san pham loai II, va 21.000 don vi san pham loai III.
Hay tim mot phuong 4n dau tu sao cho thu dugc cic san pham theo ké hoach ma von dau tu it
nhat.

Bing 3
Pinh mirc hao phi ng. liéu (Kg/san pham) va lao dong (g/san phim)
Doanh 1 1 1l
nghi¢p Ng. li¢u Lao dong Ng. li¢u Lao dong Ng. li¢u Lao dong
4 2 10 4 8 4,5
B 4,2 3 9 4,5 7,8 5
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Chirong I: Mét s6 kién thirc mé dau

C 4,5

2,5

10,5

8,4

Bai 4. Mot xi nghiép quan doi c6 4 loai may: A, B, C, D, san xuét ra 6 loai san pham I, II,

III, IV, V, VI. S6 gid cia moi loai may d€ san xuat moi loai sdn pham va gia ti€én moi loai san

pham ghi & bang 4. Nang luc san xuat ciia cac I\miy déu c6 han, néu dung qua sé bi hong. Gia st
trong 1 tuan, mdi may loai A, B, C, D twong tng lam viéc khong qua 850, 700, 100 va 900 gid.

Hay 1ap mot phuong 4n san xuat dé thu dugc san pham mdi loai 16n nhat ma van bao dam an toan

cho may moc va thiét bi.

Bang 4
San phim
T ) Loai Loai Loai Loai Loai
SO gio san Loail ) h ' ) ’
) II 1 v \% VI
xuat 1 sp trén may.
A 0,01 | 0,01 | 0,01 | 0,03 | 0,03 | 0,03
B 0,02 0, 05
C 0, 02 0, 05
D 0,03 0, 08
Gi4 1 san pham (d/v tién) 0,40 | 0,28 | 0,32 | 0,72 | 0,64 | 0,60

Bai 5. Mot may bay vén tai quan su ¢6 trong tai M. Can chd n loai thiét bi bang may bay.

Trong lugng loai buu kién i, (i = I,_n) 1a o, c6 gia tri B; . Hay tim phuong an ché mdi loai thiét bi

bao nhiéu don vi 1én may bay dé trong luong tong cong khong vuot qué tai trong ctia may bay ma

dat duogc tong gia tri 16n nhét ? (Bai todn Qui hoach nguyén).

13



Chirong II: Quy hoach tuyén tinh

CHUONG II: QUY HOACH TUYEN TiNH

2.1. MOT SO BAI TOAN THUC TE DAN TOI MO HINH QUY HOACH
TUYEN TINH

2.1.1. Bai toan lap ké hoach san xuit.

Gia sir mot Cong ty san xudt n loai san pham va phai sir dung m loai nguyén liéu khac nhau.
Goi xj 1a san luong san pham loai j, (j = I,_n) ma Cong ty s& san xuat, cila tién 14i (hay gid) mot
don vi san pham loai j, a;j 1a chi phi nguyén liéu loai 1, (i =1,_m), dé san xuét ra mot don vi san
pham loai j, b; 12 luong nguyén lidu loai i toi da co thé co.

Trong cac diéu kién da cho, hdy xac dinh san lugng x;, j = I,_n sao cho téng tién 14i (hay
tong gid tri san heong hang hod) 14 16n nhét v6i sé nguyén liéu hién co.

Bai toan thuc tién trén, c6 thé mo hinh toan hoc nhu sau:

Tim x = (x4, X2, ..., Xn) € IR", lam cuc dai ham muc tiéu:

f(x) = Zn: Cj Xj —> max
j=1
véi céc didu kién:

n
z ajj Xj Sbi,i: l,m,
j=1

Bai toan trén 1a mot bai toan Qui hoach tuyén tinh.
2.1.2. Bai toan vén tai.
Co6 m kho hang cung chira mét loai hang hoa, A;, 1= I,_m (A; diém phat thr i). Luong hang
& kho A; 1a a;, (i = 1,m). C6 n dia diém tiéu thy hang B;, nhu cAu tiéu thy & diém B; la b j= Ln
(B; diém thu tht ). Biét rang cudc phi van chuyén mot don vi hang ho4 tir diém phat A; dén diém

thu B; la c;;. Hay lap ké hoach van chuyén hang hoa tir cac dia diém phat dén cac dia diém thu
hang sao cho tong chi phi van chuyén 1a nho nhat.

Néu ta ky hiéu x;; 1a lugng hang van chuyén tir diém phat A, (i =1,m ) dén diém thu B;, v6i

G= l,n), thitaco thé mo hinh toan hoc bai toan thyc té nhu sau:

Tim véc to x= (X1, Xa,..., Xp:m) € IR™™ ,sao cho:

m n
F(x) = z Cij Xjj —> min

i=l j=1

voi cac diéu kién:
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Chirong II: Quy hoach tuyén tinh

n
z Xjj = aj, 1= l,m
Jj=1

i xj=bij=Ln
i=1

Xj 20,i=1Lm,j=1Ln
Ngoai ra bai toan phai thoa man dieu ki¢n:

m

D b =D a (cdn bing thu va pht).
j=1

i=1

Pay 1a mot dang ctia bai toan Quy hoach tuyén tinh.
2.1.3. Bai toan ngwoi ban hang (Bdi todn cdi tiii).

Mot cira hang can phai van chuyén mot lugng hang trén mot chuyén ning khong duge qua
b kg. C6 n loai d0 vat ma cira hang can phai van chuyén di ban, mdi d6 vat loai j, (j = I,_n ), c6
khéi luong a; kg. Va co gid tri 1a ¢; . Hay xdc dinh xem trong mot chuyén hang, cira hang can dua
1én phuong tién van chuyén cac dd vat nao dé téng gia tri cac dd vat thu duoc 13 16m nhat.

Néu ta ky hi¢u x; 1a s6 dd vat loai j s€ dua 1én phuong tién van chuyén, ta ¢c6 mo hinh toan
hoc bai toan nhu sau:

Tim x = (X1, X2,...,Xs) € |[R" sao cho:

f(x) = Z CjXj = max
Jj=1

Vi diéu kién:
n
z aj X <b
Jj=1

Xj 20,j= I,_n
x; - nguyén, j= 1,n
Day la bai toan Qui hoach nguyén.
2.1.4. Bai toan 1ap ké hoach dau tir von cho san xut.

Cén phai dau tu von vao m xi nghiép dé san xuat ra n loai san pham. Do trang bi k¥ thuat -
cong nghé va to chirc san xuat khiac nhau nén hiéu qua cua von dau tu vao cac xi nghiép ciing
khac nhau. Qua phan tich, nguoi ta biét ring khi dau tw mot don vi tién vao xi nghiép thir i, i =
1, m, trong mot nam s& san xudt ra duoc b;; don vi san pham loai j, j = 1,n . Téng sb nguyén liéu
va lao dong hang niam c6 thé cung cip 1a A va C (tinh theo gio/céng). Hiy xac dinh mot ké hoach
dau tu sao cho dam bao san xuat dugc it nhit Bj don vi san pham loai j ma tong sé von dau tu nho
nhét, biét réng cac dinh mrc hao phi vé nguyén liéu va lao dong khi san xuét ra mot don vi san

pham loai j & xi nghi¢pi,i=1,m, tuong tmg la a; vacy,i= Lm,j=1,n.

15



Chirong II: Quy hoach tuyén tinh

Goi von dau tu vao xi nghiép i 1a x; don vi tién. Khi d6 sb lugng san pham loai j san xuit &

xi nghiép i 1a bjj x; va s6 nguyén liéu str dung & xi nghiép ndy dé san xut ra cic san pham j 1a ajj
n

bjj X; .Vay toan by nguyén liéu su dung ¢ xi nghiép i la Z a;j bijx; va tong s6 nguyén lidu sir
j=1

dung cho Kké hoach san XuAt chung la: Z z ajj by Xi.

i=1 =l

Tuong tu, ta suy ra tong s lao dong st dung trong ké hoach san xudt la: z z Cij byj Xi
1 eyl

m

Tong so von dau tu, theo bai toan dit ra, 1a z X; va tong s san pham loai j san xuat dugc

i=1
m
la Z bij Xj .
i=1

Theo muc ti€u cua bai toan thuc té dat ra thi bai toan c6 thé mo hinh toan hoc nhu sau:
Tim véc to X = (X1, X2 ,..., Xn) € IR™ sao cho:
m
f(x) = Z X; — min
i=l
vo1 dieu kién:

m n

z z aijbini_ A

i=1 =1

m
i=1

A

°

&

E
IA
a

3

x 20,i=1Lm
bay la mdt dang ctia bai toan Qui hoach tuyén tinh.
2.2. MO HINH BAI TOAN QUY HOACH TUYEN TiNH.
2.2.1. Bai toan quy hoach tuyén tinh tﬁng quat
Tim x = (X1, X2...Xj,...X5) €IR".
Sao cho: f(x) = sz 1 C; xj = max (min) 2.1
Thoa min diéu kién:

n

S ayx(S=2)bi (i=Lm) 2.2)

x> 0 G=1n) (2.3)
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Dé xdy dyung co sé 1y luan giai bai toan, chi cAn xét mot trong hai dang bai toan, ching han

bai toan tim gia tri 16n nhat (f - max ) ctia ham muyc tiéu, con bai toan tim gia tri bé nhét (f —

min ) cia ham muc tiéu c6 thé chuyén doi nhu sau:

2.2.2.

* Gilt nguyén h¢ rang bude (2.2 )va(2.3)

n
* Dua ham myc tiéu:  f(x) = Z C; x; > min
j=1
n

vé J_’(x) =-f(x)= sz 1 (- Gj) xj = max, ta c6 mo hinh bai toan:

b} — n
Timx=(X1,X2, ..., Xj,... Xn ) €IR

n

Sao cho: 7(x) = X X (- C;) x; > max (2.4)
Jj=

Thoa min diéu kién: ]Z: LX) (£,=2)b; (i=1m) (2.5)

xi >0 (j=Ln) (2.6)

Bo dé: Néu bai toan (2.4) + (2.6) ¢6 Xop = X , thi bai toan (2.1) + (2.3) véi
f (x) = min cling €O Xop = X VA fipin =- 7max

That vy, theo gia thiét (2.4) + (2.6) cb Xopt = X' v6éi ham muyc tiéu

fx)=z - (-¢;). x> max, thi:
e

7 x) < 7 (x") ( VxeD - tap cac phuong an )

< X (¢).x< (-¢). xj.c> DINENVE x;S X CiX
Jj=1 s 1 j=1 j=1
< f(x)>f (x*) (Vx e D)o x = Xopt CUa (2.1)—(2.3) voi f(x) — min.
foin= X == = (¢) X, =- fua (dpcm)
7 =ath - = 1

Nhu vy moi bai toan (2.1) - (2.3) v6i f(x) — min c6 thé chuyén f (x) — max.

Dang chuén tic
a- Dang day da
Tim x= (X1 5eeee s Xjpeore Xp ) € IR?

Sao cho: f(x) = ¢1x; +...4¢; X; +...+ ¢, X, — max 2.7
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Thoa man (a1 X; +..F a;; x; +..4a;, X, < by

a1 Xq ..+ ayX; +...Fay Xy < by

< a1 X o taix .t ap X, < b1 (28)

Amt X1+ Fam X5 ot Apn X < b

x<0 (i=1n) (2.9)

b. Dang rut gon.

f(x) = 2 X CiX; — max
Jj=

n

X | a;i X; < b (i=1,_m)

Jj=
XiZO (8=1,_I’l)

Tinh chit cia ham muyc tiéu (2.7) va dang bit phuong trinh ctia hé rang budc (2.8) xut phat
tlr y nghia thyc tién cta bai toan dit ra. Chéng han nhu bai toan 1ap ké hoach san xuét dé hiéu qua
kinh té téng cong 16n nhat, khi phai han ché chi tiét nguyén liéu str dung.

Nguoc lai, trong bai toan xac dinh von dau tu cho san xuét phai khai thac ti da trang bi k§
thuat - cong nghé dé sao cho dat dugc yéu cau vé gia tri san pham lam ra ma von dau tu it nhét.

2.2.3 Dang chinh tic

a- Dang day du

f(x)= <;1 CiX; — max (2.10)
T ax=b (i= L,m) 2.11)
x>0 (i=1n) (2.12)

b. Dang ma tran:
Goi ma trdn hang, gdbm cac phan tir 1a hé s cac an trong ham muc tiéu la C:
C=[c1 ¢3...Cq]

Ma tran cot:
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ayeee..y,
N S S 210eeeeloy
Matran hé so cac an 6 (2.11): A=
a ... a

Khi d6 bai toan (2.10) + (2.12) ¢6 dang ma tran:

Tim X sao cho: f(x) =C.X - max

AX=B
Xz 0

c. Dang véc to:

Goi véc to:
c=(c1,C2,...,Cn)
X=(X1,X2,...,Xn)
alj
Véc to cot 1ap béi hé sd cac an & 2.2): Aj=| 42, | (j=1,n)
a

Véc to cot 1ap bai hé sb tw do & (3.5):

Khi do, bai toan trén c6 dang véc to:
Tim X sao cho: f(x) = <c.x> — max
n
z Aj S B
Jj=1
x>0
Trong d6: <c,x> = ¢jx; - tich v hudng cta 2 véc to ¢ va x.

Nhu vay, bai toan QHTT chinh tic co thé viét dudi dang ma tran hoac véc to.
2.3. CAC PHEP BIEN POI DANG CUA BAI TOAN QUY HOACH TUYEN
TINH
2.3.1. Rang bujc:

n

Z ajj Xj > bi

n n
Co6 thé dua veé rang budc: X (-a).x<-b & X aYjjx;<b'jbang cach nhan
j=1 =1

2 vé clia (2.7) v6i (-1) 161 dat a’y = - a;, b’ = -b;
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2.3.2. Pang thiic:

]_2: l aij Xj Zbi

C6 thé dua vé 2 rang budc bat dang thirc:

n

n
Z X ajj Xj < bi by djj Xj < b1
J = =
=
n n
Z . (-aij)xj S-bi 2 . aij Xj < b'l
J = S
Voi a'iJ-:-aij,b'i:-bi.

2.3.3. Bién x; turdo co thé thay béi hi¢u ciia 2 bién khong Am, bing cach dit:

Xj=Xj-Xp+jvOixj =2 0,xh 45 20
Trong do:

xj =max {0;x}
Xh+j =max {0;-x}
2.3.4. Mgt rang bujc bit dang thirc:

z

a;;X; < b;jco thé dua vé rang budc dang thirc, bang cach dua vao bién phuy (hoic 1a
bién bu) X,+; = 0:

n

Z, ainj+Xn+i:bi

n

Mot rang budc dang khac: X

aji . Xj > b; co thé dua vé rang budc dang thirc, bang cach
o= 1
dua vao bién phu x,+; > 0:

n

_2_ AjjXj - Xp+i = bi
n
Vﬁy ta co: )y ainj+Xn+i: bl
=
n
Z 1 ajj X; < bi Xp+i 2 0
j=
n n
,Z=1 aiX; = b; N X ajjXj-Xn+i= bj
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2.3.5.Pinhly.
bi thi véc

n
Néu véc to x = (a1, 0z, ... 0,y ) nghiém dung bt phuong trinh: = | X (;)
J =

to X = (0, 02y ooy O, Oy + 1) S€ Nghiém dung phuong trinh:

]'2:1 X (_1_) X n+i = bi
Xn+i = 0
va nguoc lai .
Vidu 1: Bua bai toan QHTT sau vé dang chinh téc:
f(x) = 2x; — 3%4 + X5 + 2X¢ — max
X1 +X2 — 3x4 +2Xx¢ =5
2%, —3x3+x4+tXxs <4
3x; — Xo +2X3 — 2X; >3
xj 20(j=1,2,5,6)
Trude hét dua hé rang budc dang dé‘ing thuec, béng cach dua vao 2 bién phu. x7 20 ; x>0,
ta co:
f(x) = 2x; — 3x4 + X5 + 2X¢ — max
(X, +X, — 34 +2%x¢ =5
2%, - 33+t X4+ X5 +x7 =4
4 3x; — Xo +2X3 — 2X;5 =3
xj20 (j:1,2,5,6,7,8)
Xét rang budc d:iu céc an, ta thay x3, x4 khong rang budc vé dau (khdng dn), nén dat:

x3 =x3-Xx'9 Véix5>0,x'9 >0

X4 =X4—X"19 V6i1x%42>20,%x"19=>0
Bai toan c6 dang:
f(x) = 2x1 =3 (x's4=— X'10) + X5 + 2X¢ —> max
X1 +X —3(X's—x"0) + 2X¢ =5
2%y — 3 (x'3—X'9) + x4 +x5 +x7 =4
3x; —xp+ 2 (x5 —X'9) —2X5—Xg =3
xj20(j=3:;4;9;10),x,>20(j=1;2;5;6;7:8)
14 bai toan QHTT chinh tac.
Tuy nhién, sau khi thuc hién cic phép bién doi, s6 bién ciia bai toan ting 1én, song néu sir
dung linh hoat cac phép bién dbi dai sd, s6 bién c6 thé giam bét, bai toan rat gon hon.
Vi du 2: Pua bai toan sau vé dang chuén tic:

f(x) = x; + xp + 2x3 + 7x4 + 5Xs —> max
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rX1+X2
X X+ X3

< X1 +X3

XjZO
\

+ X4
+2x4 +4xs5 =25 (b)

+5x5 =22 (a)

Ap dung cac phép bién dbi dai s6 hé rang budc:

Trir ting vé ctia (b) cho (a), ta co:
Trir ting vé ctia (b) cho (c), ta co:
Trir tirng vé ctia (a) cho (d), ta co:
Vay hé rang budc:
X +X» + x4t 5xs
X+ Xo + X3+ 2x4 + 4X5
X1 + X3 + Xs
X]=6 —(—x4+2x5) >0
X, =16—( 2x4+3x5) >0

X3:3 —( X4 — X5) >0

f—

+Xs5 =9 (C)
(j=15)
X3+ X4 — X5 =3
Xy +2x4 +3x5 = 16 (d)
X1—X4+2X5 =6
=22 X1 — X4 +2X5 =6
=25 X2+2X4+3X5 =16
=9 X3+ X4 — X5 =3

Thay vao muc tiéu, cho két qua: f(x) = 4x4 + 2xs + 28

Bai toan tuong duong véi: f(x)

= 4x4 + 2X5 + 28 - max

-X4+2x5< 6
2X4+3X5 <16
X4t X5 < 3

x>0(j=4,5)

Day la bai toan QHTT dang chuén tie, duoc rat gon hon.

Nhu vay, mét bai toan QHTT & dang chuén, béng phuong phap dung bién phu, ta luén dua
dugc vé bai toan ¢ dang chinh tic. Pbi v6i bai toan QHTT dang chinh tic khong giam tinh tong

quat, ta gia thiét rang:

i) Hé rang budc (2.11) gdm m phwong trinh doc lap:

Gia thiét nay luén dugc thyc hién, vi néu nguoc lai thi trong h¢ c6 mdt hay mot s6 phuong
trinh 1 t6 hop tuyén tinh ctia cac phuong trinh con lai, thi loai khoi hé cac phuong trinh nay, dé

duoc hé moi gdbm cac phuong trinh doc 1ap véi nhau.

ii) O vé phai cua hé rang budc (2.11): b; >0

Gia thiét nay ludn thuc hién, vi nguoc lai néu & phwong trinh thir i: bi< 0 thi nhan 2 vé cta

(i=1m)

phuong trinh nay voi -1, ta dugc phuong trinh méi twong duong.

n

Z (- aﬁ)xi=b'i Vé’ib'i:—bi >0

iii) Trong hé rang budc (2.11), sé phuong trinh m nhé thua sé ann: m<n

22



Chirong II: Quy hoach tuyén tinh

Gia thiét nay dua ra nham dam bao D #& cua bai toan QHTT, vi nguogc lai m > n, thi hé
rang budc (2.11) ludn dwa vé hé gdm n, phuong trinh, n an twong duwong s& c6 nghiém duy nhat
(hé twong thich) hoac hé vo nghiém (hé khong twong thich), trong ca 2 truong hop do, viéc giai
bai todn la v0 nghia.

Vay moi bai todan QHTT luon dua vé dang chinh tac:

n

f(x)= '21 CiXj — max
J =

n

].2:] ajj .X; = by i=1Lm)
x>0 (G=1n)
Vi b0 G=1m)

m < n va m phuong trinh doc 1ap vdi nhau .

2.4 - MOT SO TiNH CHAT CUA BAI TOAN QUY HOACH TUYEN TiNH.

a- Pinh Iy 1.

Tap D cac phuong an cta bai toan QHTT chinh tic (2.10) + (2.12) 1a mét tap 15i.

Pinh ly 2.

Néu tap D cac phuong an cua bai toan QHTT ching tic (2.10) — (2.12) khéng rdng va bi
chan, thi D 1a mot da dién 16i.

* Pinh 1y c¢6 thé chimg minh bang phwong phap quy nap theo s6 bién cua bai toan. Dé
ching minh D 1a mot da dién 164, ta chi cAn ching t6 rang, trong D c¢6 mdt s6 hitu han cac phuong
4n, ma mdi phuong an thudc D déu l1a to hop 16i cua cac phuong an trong D.

Pinh 1y 3. Néu bai toan QHTT chinh tic (2.10) — (2.12) c6 10i giai va tap D cac phuong an
ctia n6 1a mot da dién 13i, thi c6 it nhdt mot diém cuc bién cua D 1a phuong an tdi wu.

Pinh 1y 4. Néu bai toan QHTT chinh tic (2.10) -(2.12) c6 16i giai, thi ton tai it nhat 1 diém
cuc bién cua tap D cac phuong 4n 1a phuong an t6i wu (goi la phwong dn cwc bién toi wu).

* Pinh ly nay lam co s& 1y luan cho phuong phap giai bai toan. Nho né dang 1€ phai phai
tim phuong an t6i wu trong tp v6 sé phuong an, ta chi cin tim trong tip hitu han cac phuong an
cuc bién.

Tuy vay, khong loai trir c6 nhitng phuong an t6i wu khong phai 1a diém cuc bién, thé hién &
dinh 1y sau:

Pinh Iy 5. Néu bai toan QHTT chinh tic (2.10) - (2.12) ¢6 x;, X2, ... , X la nhiing phuong
an cyc bién toi vu, thi moi t6 hop 16i ciia chiing ciing 1a phuong an tdi wu.

Pinh 1y 6. Bé phuong an x = (X, , X3 ,... ,X,) cua bai todan QHTT ching tic (2.10) + (2.12)
la phuong an cyc bién, diéu kién cin va du 1a cac véc to cot Aj cua ma tran hé sb trong (2.12) ung
v6i cac thanh phan xj > 0 lap thanh hé doc 1ap tuyén tinh.

* Ta phan tich y nghia dinh 1y.

Xét bai toan (2.10) + (2.12) dang véc to:
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f(x) = <C,X> — max

z AjXJ':B
j=1
X =0
a;
, ay; .
Trong do: A= (j=Ln);c, =(c1,C2y e rCn)
a,,
bl
b2
B= 5 X=(X17X29"'7Xn)
b

la cac véc to cot va hang.

X =(X1,X2, ... Xj, ... Xn ) — phuong an cuc bién <
{ A.j €J,x; >0} —hé véc to doc lap tuyén tinh.

Vay nho dinh ly, ma viéc xem xét mdt phuong an cua bai toan QHTT c¢6 phai la phuong an
cuc bién hay khong , dugc thay thé bang viéc xem xét su doc 1ap tuyén tinh hay phu thudc tuyen
ctua hé véc to cot A, je J.

Xét vidusau dé 1am rd cac khai niém trén:

Viduy. Cho bai toan QHTT: f(x)=2x; +X; - 3x3 + 5x4 — max

3 H4x5-x3+ x4 = 11
0

- 2% + X3+ 3x4 =9

IA

X1 - 3X2 5 X4

X 20 (j=14)

Tim mdt phuong an cuc bién ciia bai toan. Chang han, ta xét hé 2 véc to: ( Az, Ay) , VOi:

4 1
Ay=|-34,=-1]|1ah¢ doclap tuyén tinh, vi ma trén 1ap boi A,, A4 .
0 3
4 1
A=|-3 —1]| cohang:rank A=2
0 3

Vay (Ay, As) - hé véc to co so: J = {2, 4} - tap chi s cac véc to co sO
X2, X4 - bi€n co so&

X1, X3 -biénphicosd, vil;3 ¢ Jvax;=x3=0
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Tu: -2x1+x3+3x4=9 =x4=3>0
Tu: 3x3+4x,-x3+x4=11 =x=2>0
Véi x;=x3=0; %, =4, x4 =3 cling thod man: x; - 3x,-x4 < 0
Vayx=(x1,X2,X3,%X4) =(0,2 ,0 ,3)laphuong an cuc bién.
- Néu dua bai toan vé dang chinh tic, phai dua vao bién phu x5 > 0, bai todn c6 dang:
f(x) = 2x1+x,- 3x3+5x4 — max
3xp +t4x0-X3 + X4 =11

X1 - 3%, -Xq4 T Xs =0

- 2x + X3+ 3x4
x20 (j=15)
Tuong tu xét nhu trén, hé véc to ( A, Ay, As) - doc lap tuyén tinh 1a hé véc to co so cua
phuong an cuc bién (khong suy bién): x=(0,2,0,3,9)
Vay:x=(0,2,0,3,9) < coso: (As, Ay, As) duy nhit.
Ngudi ta ching minh duoc rang:
i. Bbi v6i mot phuong an cuc bién suy bién cua bai toan QHTT.
C6 thé c6 nhidu co s¢ khac nhau. Song ddi v6i phuong an cuc bién khong suy bién chi c¢6
mot co s& duy nhat.
Vi du. Xét bai toan QHTT:
f(x) =x; + 4%, - 5x3+ 2x4 — max
X1 +t5%-3x3+ X4 =6
3xp+3x3- 2x4 = 3
7Xq - 2X3 =7
X2 0 (j=14)
Tim mot phuong 4n cuc bién suy bién va co s clia no.
Néu léy x3 =X4 =0, tr hé rang budc ta co: x; =x,=1
Vay x =(1,1,0,0)la mdt phuong an
Voi X1, X2 > 0 xét hé véc to (A;,Az) ma tran A 1ap boi Ay, Ay:

1 5
A=10 3 céhangA=2:(AI,AZ)-héVéctod(f)clélptuyéntinh.Dod()x=(1,1,0
7 0

, 0) 1a mot phuong an cuc bién. Hon nita s6 thanh phan duong trong x 1a2 <3 =m. Vayx=( 1,
1,0,0)la phuong an cuc bién suy bién.
Xéth¢ vécto (A, Ay, As) matran A 1ap boi Ay, Ay, As.

1 5 -3
A=10 3 1 =detA=92 % 0
7 0 =2
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Vay hé (A;, Az, Az) - doc 1ap tuyén tinh, 1a mot co sé cia x.

Vay dbi v6i phwong an cyc bién suy biénx=(1,1,0,0) c6 2 co s¢ khac nhau ( Ay, A,,
A3) Vfl(A] ,Az,A4).

* Piéu kién ton tai 101 giai cta bai toan QHTT la.

*- Tap cac phuong an: D # ¢

*. Ham muc tiéu bi chan trén mién D.
2.5. PHUONG PHAP HINH HQC GIAI BAI TOAN QUY HOACH TUYEN
TINH 2 BIEN.
2.5.1 Biéu dién hinh hoc quy hoach tuyén tinh 2 bién

Xét bai toan QHTT chuén tic 2 bién.

f(x) = c1x1 + ¢2 X, —> max

{ailxl‘f‘aizXszi(i: l,m )

xj 2 0 (j=12)
- Ttr y nghia hinh hoc cua siéu phang trong IR*:
H={x=(x1,X2):a; x; +t a2 X, =b}
chia IR? thanh 2 ntra mit phang:
D'={x=(x,X2):ax;+ax,>b}
D ={x=(x1,Xz): a1 X; + a3, X, < b}
thi mdi bat phuong trinh tuyén tinh trong hé rang budc
a1 X; T ap X <b; (i=1,_m )
s& xac dinh mot nira mat phang .
Vay mién rang budc D, xac dinh boi hé rang budc 1a giao ciia m nira mit phang, s& 1a da
giac 161 hay khuc 161 (néu D # ¢) hodc khong ton tai (néu D = @)
Pé xac dinh nira mat phang (2.2),, trude hét phai xac dinh duong thang :
(Hi): air x; T ap X2 = b; (i=1Lm)

g PR
Sau d6 xac dinh véc to phap tuyen cia no: n, = {ay;, ap} (i=1,m )

thi phan nira mat phang (31.): ai; X; tapxo<b(i =1,_m ) s& nam vé phia nguoc huéng véi n,,
con nira mit phang: (i = I,_m ) s& nam vé phia cing huéng voi n, (1= I,_m ), ké ca bién cua (H;).
Minh hoa hinh hoc

Chii y: Ngoai phuong phép xac dinh giita mat phang ( D ;" ) hodc D_l néu trén, co thé xac

dinh béng cach: xét diém g6c toa do O (0,0) thudoc nira mat phéng nao, nho thay toa do O (0,0)
vao h¢ rang budc hoac nguoc lai.
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A X,

\:

X1

»
»

’q)
»A 0 //// Hi): aj; x; +ap x; =b;

Hinh 2.1:

- TUr ¥ nghia hinh hoc, di v6i ham muc tiéu: f(x) = ¢;x; + ¢; X, ta xét phuong trinh dudng
thang:
Cxitoxx=a (*)
véia € IR
Ta thay: Khi o thay doi, (*) s& xac dinh trén mit phing toa d6 0x; x, cac dudng thing song
, -
song voi nhau (vi cung vudng goc voi vée to phap tuyén n, = {c;, c»}), goi la cac dudng mirc
(murc gia tri o). Mi diém x = ( x 1, x,) €D, s& nam trén dudng mirc véi gid tri:
& = CilX1tceCy Xo

Xem hinh 2.2. Vay theo ngdn ngit hinh hoc, c6 thé phat biéu bai toan (2.10) — ( 2.12 ) nhu
sau.

Trong s cac duong mire (2.13) tim dudng mirc véi gia tri 16n nhat c6 thé:

X2
\ /; ={ci.cH}

cixth*,=a

\- CiX1teXa =
A\

0 \ X1

Hinh 2.2
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O(‘maxzcl)(fl*—’—02)(7; V('Tix*:(xl*,x;)ED

khi d6 X" = (x , x2) = Xopt V6i f(X) max = Olmax
2.5.2. Phwrong phap hinh hoc giai bai toan QHTT 2 bién .

a. Nhan xét:

Ham muc tiéu: £ (x) = ¢; X; + ¢; X2 ¢o thé biéu dién bfmg dang véc to, nho khai ni€ém cua
tinh v6 hudng:

f(x)=(c,x)Vvéi c=(c,¢),x=(x1,%X) € IR?
Ta thdy: f(x)=cix;+cax2 =0

Khi dich chuyén song song cac dudng muc (*) theo hudng vée to phéap tuyén

¢ ={cy, ¢z}, thi gid tri dudong muc a (tic f (x)) s€ tang.

Nguoc lai, khi dich chuyén theo huéng nguoc lai cia c | (hay cung hudng véi véc to dbi coa

- -

c la- c),thi gia tri duong muc o (hay f(x) s€ gidm ) .
A A sos ) , A \ * * . %

Vay dé giai bai toan trén ta tim x* = (X, ,x,) € D ma olmax = (X).

Tur do, ta c6 thé néu cac budc giai bai toan trén bang phuong phap hinh hoc nhu sau:

b. Cac buwdc gidi bai toan .

D¢ giai bai toan trén ta tién hanh:

1 - Xac dinh mién rang budc D cua bai toan trong h¢ truc toa do 0x;x,.

i1 — V& do thi duong mutrc (*):  c¢;x; +c; X = v6i a nao do,

iil - Xac dinh véc to phap tuyén ¢ = {c;,c,} va dich chuyén song song cac dudng muc (*)
theo hudng cta véc to ¢, cho dén vi tri t&i han (vi tri téi han 1a vi tri ma duong mirc van con cat
mién D, nhung néu tiép tuc dich chuyén thi s€ khong cat mién D nira)

iv - Diém ( hodc nhiéu diém ) cia D nam trén giao di€m ctua duong muc & vi tri tdi han véi
mién D, 1a 161 gidi cua bai toan.

Minh hoa hinh hoc (hinh v& 2.3)

°
Al >
X2 \;> - *
\\\\\ é &
A, ) '
&, 2 s
é:":,? 3 Q
=]
B B
-\ D R
0 \ x;"
leﬁ—CzXz =Q
Hinh 2.3 \

28



Chirong II: Quy hoach tuyén tinh

c. Cha y: O trén, dé tién loi ta xét bai toan QHTT chuén tic, dbi voi bai toan QHTT bét ky
cling c6 thé giai duoc bang phuong phap hinh hoc. Cé thé xay ra cac trudng hop:

i) - Mién D = & tirc cac nira mat phéng xac dinh boi h¢ rang budc.

ai1X; + apX; < bi(hodc a;x; + appxz= by)

Khong c6 diém chung, thi bai toan v6 nghiém.

i) Mién D = &:

- Néu D - da giac 16i, thi c6 duy nhét 1 diém cuc bién 1a phuwong an t6i wu; hodc c6 vo sb
phuong an tdi vy, khi d6 2 diém cuc bién 1a cac phuong an t6i wu (theo tinh chat bai todn QHTT).

- Néu D - khiic 16i (da gidc 16i khéng giGi néi), thi bai toan c6 mot phuong an cuc bién toi
vu, néu mién D nim vé mot phia cua duong mirc (2.4) cit duong mirc (2.4) tai 1 diém, hodc bai
toan co vo s6 phuong an tdi wu, néu c6 2 diém cuc bién 13 cac phuong an tdi uu, hodc bai toan
khong c6 101 giai (f(x) khong bi chan). Co thé minh hoa béng mot s6 vi du sau:

2.53-Vidu:
Vi du 1: Giai bai toan sau bang phuong phap hinh hoc:
f(x) = 4x; + 5x; — max
2X1 + X, <8
X1 +2x, 27
X, L3

x>0(j=1,2)

Xac dinh mién rang budc D (hinh v& 2.4) Ia da giac 16i (tam gidc ABC)

2X1+X2£8

S

;/ ||||||||||||||||| |
!nnnnnn%l

A N ‘ CLCCCCEEEEEEEERRRTeeeeen
X £ |

2

0 4X1 + 5X2:10 X1

Hinh 2.4
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Xét duong muc:
4X1 + 5X2 =10
(cho o= 10, dé v&)

. - 5
Dich chuyén duong muc song song v6i nhau theo huéng 7= {4; 5}, dinh B ( 5;3 )eD ¢

trén dudng murc cudi cung la diém cyc bién to1 vu:
5
Xopt = (5;3 )&

Omax = F(X) max = 4% +53=25

Vi du 2: Giai bai todn sau bang phuong phap hinh hoc:

f(x) = 4x; + 3x; > max
X +x,<4
-x1+3x, <3
2X; - X <2
xi>0(j=12)
Xac dinh mién rang budc D (hink vé 2.5)
Ta thay D = ¢

Vay bai toan khong c6 101 giai.

Vi du 3: Giai bai toan sau bang phwong phéap hinh hoc:

f(x) = 3x; + 4x, — min
X1+2X224
-X1t+ X2 <2

2X1 -4X2§12
xi>0(j=12) X tx,2>24 4

A

X2

—X1+3X2S3
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Xac dinh mién rang budc D cua bai

toan: khuc 16i (hinh vé 2.6) 4
X2
Xét duong murc: X220 \
3x;t4x, =4
Dich chuyén song song cac dudng “Xit Xy <2
muc theo huong nguge voi n = {34} ) = (3;4)
Cit D tai diém A (0 ;2) 1a duy nhat. A X £2%, > 4

Vay A (0;2) 1a diém cyc bién tdi

>
Xopt =(0;2) & 4

Omin = f(X) min — -2 4/3
=3.0+24=8

3x; + 4x,=4

- <
2 - 4% 5 Hinh 2.6:

Chu y: Néu & bai toan trén, giit nguyén mién rang budc, con  f(x) = 3x, + 4x, — max thi

bai toan s& v6 nghiém, boi vi khi dich chuyén song song cac duong mirc theo hudng 1: ={3;4},
s& c6 vo sb cac duong thang song song v4i dudng muc di qua diém cuc bién C va c6 khoang cach
16n tuy y dén no, tirc £ (x) — + oo (f(x) khong bi chan trén )
Vi du 4: Giai bai toan sau bang phuong phap hinh hoc:
f(x) = 3x; + 6x, — min
X1 +2x, 22
2x1+3x,56
0< x4
Xéc dinh mién rang budc D ctia bai toan (hinh 2.7)

Xét duong muc: 3x; + 6x, = 18

N
Dich chuyén song song cac duong muc theo hudng ngugce voi n = {3;6}, c6 2 diem A (0;1), F
(2;0) nam trén duong muc cudi cung.
Vay c6 2 diém cuc bién to1 wvu = bai toan c6 vO so 101 giai 1a moi t6 hop 161 cua 2 diém
cuc bién toi uu trén, tic 1a vo s cac diém ndm trén doan thang [ AF ] cling 1a phuong an t6i uu
(truwong hop dwong murc cuoi cung trung voi mot canh cia mién D)
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X2

0 =136} ==
Q =
Xf__——_ 3x; + 6%, <65
=W, = %> 0
" /4”/4/ — 2=
X +2x,22 % 2 =D
\[QLIIIIIIIIIIIIIIIIE i
0 F %y, EE 6 >y,

Hinh 2.7
Qua phuong phap hinh hoc, ta thay rang:

- Néu bai toan QHTT c6 phwong an t6i wu, thi it nhat 1 dinh ciia mién D 13 t6i wu.
- Néu mién D giéi noi va khac rdng, thi chic chin c6 phwong an téi uu.

- Néu mieén D khong gidi ndi, nhung ham muc ti€u bi chan trén mién D, thi cling chac chan
c6 phuong an toi uu.

2.6. PHUONG PHAP DON HINH
2.6.1. Co 56 ly luiin cia phwong phap
a. Puong 16i chung

X¢ét bai toan quy hoach tuyén tinh chinh tic

f(X) = Zn:cjxj — min (max) (2.13)

j=1

D a,x;=b,(i=1,m)
- (2.14)

V6i gia thiét m <n; by >0 (i= 1, m) va bai toan khong suy bién.
Dang vécto cua bai toan:

fiX)=<C, X> — min (max)

> Ax|>B
j=1 S
x,;20(j=1n)

32



Chirong II: Quy hoach tuyén tinh

Xuét phat tr mdt phuong an cuc bién x = (xol, x%, v6Gi co sé Jo, ta tim cach danh gia x@,
néu x© chua ti wu thi tim cach chuyén sang phuong an cuc bién x" t6t hon. Vi sé phuong an
cuc bkén 13 hitu han nén sau mot s hitu han bude 1ap s€ tim dugc phuong an cuc bién t6i uu hodc
phat hién bai toan khong co 101 giai.

b. Uéc lwgng cac bién

Gia str x? 1a mot phuong an cuc bién, co so Jo. Goi Agda ude luong cua bién xy theo co s& J, duge
xac dinh boi:

A= Z:cjzjk —c, (k=1Ln)

jelo

Trong do6 zy 1a hé sO phan tich cta vécto Ay qua vécto co s& A; (j € Jp) nghia:

Ak = ZijA., do do Zk= A_lj Ak (] € Jo, k= 1,—11)

j€lg

Chu ¥ rang wdc luong cac bién co so Xj: Aj=0 (Vj € Jo). Vi khi do:

_ |Inéuk=j
i Onéuk=#j

¢. Déu hiéu t6i wu

Néu phuong an cuc bién x©, co so J ctia bai toan (2.13) - (2.15) ¢ VA< 0 (> 0). (k ¢Jo)
thi X 1a phuong an téi vu duy nhét.

Néu phuong an cuc bién XY, co s Jo thoa méan dau hiéu t6i wu ma 3A, = 0. (k ¢ Jo) thi bai
toan c6 thé c6 phuong an tdi wu khac ngoai X©.

d. Dinh ly co ban

Déi voi phuong an cuc bién X, co s¢ J cta bai toan (2.13) - (2.15) ma 3A, > 0 (< 0),
(keJo) thi s€ sdy ra 1 trong 2 truong hop sau:

Néu c6 mot A, > 0 (< 0), (k & Jo) ma Vzy <0, (j & Jo) thi bai toan khong co 15i giai.

Néu mdi A, > 0 (< 0), (k & Jo) déu ton tai it nhat mot Zix>0,( ¢ Jo) thi chuyén sang dugc
phuong an cyc bién mai XV tét hon X©; £ [XV] < £[XO] ((X"] > XO)).
2.6.2. Thuét toan ciia phwong phap don hinh

Toan bd qua trinh tinh toan dugc sép xép theo mot trinh ty chat ché dam bao hi€u qua cua
viéc tim 101 gia cua bai toan QHTT. Trinh ty d6 duoc goi la thuat toan.

Khong mat tinh tong quét ta xét bai toan QHTT dang chuan.

f(x)= chxj — min

=1
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X, +a +...4a,Xx, =b,

Im+1 X m+l

X, +a,, Xy tenta,, X, =b,

m+1 2n“*n

X +a

m mim+1 Xm-*—l

x;20(j=1,n),b, 20(=1,m),m<n

Bai toan c6 ngay phuong &n cuc bién x = (x(l) , Xg ey X2 0. 0) = (by, by, ....,bn,0,...,0)

m >
Véi co so J gém m vécto don vi Ay, Ag, ..., A Jo={ 1,2, ..., m}
Thuat toan don hinh gdm cac budc sau:

Buocl. Lap bang don hinh

Ta 1ap mot bang ghi cac hé sé phan tich ctia vécto B va vécto Ay,

k =(1,2, ..., n) qua co s& Jy theo mau dudi day. Vi phuong an nay thi Zix = aix (J € Jo).
Bang nay goi la bang don hinh véi phuong an cuc bién x©, co s6 Jo.

H¢ |Co |Phuong |c; C...Cj...Cm  Cmetl ... Cs... Cn
sO [|sO |an
Al As A A Apyg ... Ag.. Ay

Ci A1 X(l) 1 0..0..0 Zlmﬂ...zlg....Zm
Co A, Xg 0 1...0....0 Zpyns1..205....205,

¢ | A | X? 0 0..1...0 Zimi1oo [Zig |--Zm

cm | An | X0 AR O 017 ... Zongoo Zoen

Hang cudi bang goi 1a hang uécluong A, (k= 1,2, ...., n)

fixP=; Dex! Ac=Dc,Z, -c(kel) Ac=0(kelo)

jel, jel,
Buwéc 2. Kiém tra tinh t6i uu cta phuong an cyc bién x©.
Néu A, <0, (Vk ¢ Jo) thi x© =Xy, fmin = £ [x?] thuat todn két thuc.

Néu ton tai A, >0, (k & Jo) ma Z <0, (j € Jo) thi bai toan khong c6 10i giai vi f]x] — - oo, thuat
toan két thuc.

Néu mdi A, > 0, (ke Joma3dzZ>0,(G ¢ Jo) thi chuyén sang budc 3.
Bwoc 3. Tim vécto dua vao co so va vécto loai khoi co so.
Gia st: max { A, >0, (k ¢ Jp) } = A, vécto A dugc dua vao co s0, tinh:

0 0
. X . [ X , . , . ,
0o = min z;;> Jy {Z_J;J € JO}, gia su 6y = Z—r, vécto A, loai khoi co so.

js IS
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Nhu vay, J; = {Jo\{r}U{S}}. Hé s6 phan tich Z, ndm tai giao ctia hing r va cot s goi la phan
tr truc cua phép bién doi.

Buwéc 4. Bién dbi bang, xay dung phuong an cyc bién méi x'V véi co so J;. Trong bang don
hinh tuong tmg véi phuong an cuc bién x, co sé J ta thay ¢, A vao vi tri ciia ¢,, A, cac C, Ajj#1,]
eJy) dugc gitr nguyén. Cac thanh phan cua x" duoc tinh theo cong thirc:

0 néuj%]o
(0)
X L. .
x2 =4{=t néujeJo,j=r
! Z
Is
0 A . .
xﬁ»)— néuj e Jo,j#r

CosdJ; = {(JMryUiSk: {1} = {Jo} =m

H¢ s6 phéan tich Z{ (j e J;, k & J;) dugc xéc dinh bdi cong thire:

Xk néuj € JOaj =T
Z
1) _ s
Zy =
Z, - néuj € Jo,j#r
]

Cong thirc nay diing cho ca cac thanh phan & ¢t phuong an va & hang uéclugng A,.
o (D] = 17 (D — (1)
Ta co: f[x"/] =1][x"] - OA, hay f [x""] chxj
jel;
Ay=Ay-0A hay Ap = D¢, Z4 —c, (kel)
€l

Xem X" dong vai tro nhu X%, 1ap lai qua trinh trén tir budc hai tro di sau mot sb hitu han
14n hodc phat hién bai toan khong co 101 giai hoac tim dugc phuong an tb1 wu cia bai toan.

Chu y khi thyc hién thuat toan:

Dbi voi bai toan f(x) — max co6 thé giai truc tiép bang thuat toan don hinh véi vécto A, dugce
dua vao co s¢ cd Ay = min {Ax <0,k ¢ Jo} con xac dinh vécto loai khoi co s& A, va céc thanh phﬁn

X ;1) ,Z ﬁll() (j €J, k 1)) duge tinh tuong tur, hodc ciing c6 thé chuyén thanh bai toan:
g(x) = - f(x) > min nhitng chu y rﬁng finax = = Emin-
2.6.3. Phwrong phap tim phuong 4n cuc bién xuét phat - bai toan “M”

Khi dung thuét toan don hinh giai bai toan QHTT chinh tic v6i gia thiét da biét mot phuong
an cyc bién véi co s¢ don vi tuong tng. Nhung nhin chung gia thiét nay khong phai bao gio ciing
c¢6 ngay. Vi vay dé ap dung dugc thudt toan don hinh cin phai c6 phuong phéap téng quéat cho
phép tim duoc mot phuong an cuc bién ma khong phu thude vao cdu trac riéng biét cia bai toan.
Mot trong nhitng phuong phap nhu vay 1a phuong phap bién gia hay phuong phéap tim phuong 4n
cuc bién xuat phat.

a. N¢i dung phuwong phap
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Xay dung bai toan m&i 1a bai toan bién gia hay bai toan “M” tir bai toan dang xét. Bai toan
“M” c¢6 ngay phuong 4n cuc bién xuat phat va co di diéu kién ap dung thuat toan don hinh dé
giai, dong thoi tir két qua cua bai toan “M” dua ra duoc két ludn cho bai toan dang xét.

b. Xay dung bai toan “M”

Xét bai toan chinh tac:

f(x)= D c¢;x; > min (2.16)
j=1
> ex; =b,(i-1,m) (2.17)
j=1

x;20(j=1n) 2.18)

Bai toan (2.16) + (2.18) goi 1a bai toan dau. Gia thiét b; > 0 (i= 1, m) va ma trén cac hé sb
trong h¢ rang budc (2.17): A = (ajj)mxn khOng chira vécto don vi nao.

Bai toan “M” duoc xay dung nhu sau:
Thém vao vé trai cia phwong trinh thtr i (i = 1, m) trong hé rang budc (2.17) mét bién gia

Xn+i 2 0 (1= 1,m). H¢ sO cua cac bien gia x,+; trén ham muc tiéu déu bang M, véi m 1a so duong

16n tuy y (M > 0 ), bai toan “M” c6 dang:

f(i)zzn“cjxj +M ixw — min
j=1

i=1

n —_—
D ax;+x,,;=b(i-1,m)
j=1

x; 2 0(j=1Ln)
Bai toan “M” ¢ ngay phuong 4n cuc bién xuat phat:

x ©=(0,0......,0, by, by,...., by) v6i co 86 Jo 13: Epy = (Ans1, Anizy oovs Anim )
%/_/

Jo={n+1, n+2,...n + m}
Do véy 4p dung dugc thuat toan don hinh dé giai bai toan “M”.
Tir cach xay dung bai toan “M” nhur trén ta thay:
Néu x = X, sXg ey X5 0,0,....,0 | 12 phuong an cia bai todn “M” thi x = (x, Xz, ..., Xn)
%/A’_/
n so
1a phuong 4n cta bai toan ban du va nguoc lai, ddng thoi f(x) = f( x).
¢. Mbi quan hé giita bai toan “M” va bai toan ban dau

Neéu bai toan “M” co:
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*

< ~ * ok * SNt s X . * * K * \
Xopt = X=[X,,X,,....X,,,0,0,....,0 | thi bai todn ban dau c6 X, = x =(x1,x2,....,xn)va
—
m sO
.
- *
fl x) =1(x).
*
A N e ’ r _ _ * * * r ’ A A
Néu bai toan “M” ¢cO Xopt = X =(x1,X2,, ..... ,xmm) trong d6 I it nhat mot

X, ..>0(i=1,m) thi bai toan ban dau khong c6 phuong an nao (khong giai dugc).

Néu bai toan “M” v6 nghiém thi bai toan ban dau ciing v nghiém.

d. Chu y khi gidi bai toan “M”

Néu bai toan ban dau c6 nghiém X, thi nghiém nay chi c6 thé nhan dugc sau it nhit m + 1
bang don hinh khi giai bai toan “M”. Néu trong ma tran h¢ s6 trong h¢ rang budc (1.17): A =
(3jj)mxn da chira m; vécto don vi khac nhau (m; < m) thi khi xay dung bai toan ”M” chi can thém

m -m; bién gia.

Vi ham muc tiéu f ( x) 1a tuyén tinh d6i véi M nén cac so ude lugng Ag cua bai toan “M”

co6 dang:
Do d6: Ay = Moy + Bk (OL,[_)) eR;k ¢ J)
o, >0
Ak>Ah<:>|: K h
o, =o,;B, >B,

O mdi budc cai tién phuong an cuc bién, néu mot bién giad bi dua ra khoi co s¢ thi n6 khong
thé quay lai co s& dugc nita. Do d6 ¢ bang don hinh tng v6i phuong an cuc bién méi ta khong
can tinh toan vdi cdt ung vdi vécto tuong ung vdi bien gia do.

Vi bai toan f(x) — max bai toan “M” twong trng cdé ham muc tiéu la:
o n m
f(x)= Zijj —MZXn+i — max (M >>0)
j=1 i=1

Céc diéu kién con lai tuong tu bai toan f(x) — min
2.6.4. Cac bai tip mau
Bai 1. Giai bai toan sau bang phuong phap don hinh.
f(x) = 2x3 + X4 — min

X, +2x,+x, =6

X, +X;—-2x, =2

Bai toan c6 dang chuan, phuong an cuc bién xuét phat:X? = (6,2,0,0) v6i co sé { A, Ay} =E,
Lap bang don hinh:

37



Chirong II: Quy hoach tuyén tinh

Cj Aj Phu0’ng 0 0 2 -1
CO SO an A] A2 A3 A4

0 0 Ay 6 1 0 2 1
X% o 0 As 2 o 1] 1|2
0 0 0 -2 1

X0 ¢ -1 Ay 6 1 0 2 |1
0 A, 14 2 1 5 0

-6 -1 0 -4 10

Tir bang don hinh twong tmg voi phuong 4n cyc nién x ta thiy phuong an x ¢6 A, <0, (k=
1,4) . Dic biét A, <0 (k & J,). Do d6 bai toan c6 nghiém duy nhat:

Xopt = X' =(0,14,0,6) va fi, = F[X ] =-6.

Bai 2. Giai bai toan sau bang phuong phap don hinh

f(x) = - x;+ 4%, + 3Xx3 > max

2X, +X, —2x, +x, =16
—4x, +2x, + x5 =8
X, +2X, —X; + X4, =12

Bai toan ¢ ngay phuong an cuc bién xuit phat:
x©=(0,0,0,16,8,12) v&ico sd {As, As, Ag }
Lap bang don hinh:

C A; |Phuong|-1] 4 | 3
Coso|Cosd| an Al | Ay | Az

X 0 | As 8 |-4

00
As | As
1 1[0
ol2]o0o]11]0
0 | A | 12 |1 ]2|1]0]o0]1
0 1 [-4]-3[0]0]0
0 | A, | 10 [32]0 (3210 |12
Wes | 0 | As 8 |-4l0|3|l0]1]0
4 | A 6 1201 |-12] 00 |12
24 |3]0|-5/0]0]2
0 | A, | 16 [32[ 001|341
x? > 3| Ay 4 |-210|1]0/12]0
4 | A, 8 |12/ 1|00 [1/4]12
44 |70 o]0 522

2),coséJ2céA1=—7<Odéng

Ta thiy trong bang don hinh tmg véi phuong an cuc bién x'
thoi Z;; <0 V; € J, nén bai toan khong co6 phuong an t6i wu vi tri s6 ham muc tiéu ting v6 han trén
tap phuong an.

Bai 3. Giai bai toan sau bang phuong phap don hinh

f(x) = - 5x; - 2%, - 10/3x3 = min
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2x, +4x, +3x, 246
4x, +2x, +3x5 <38
3x, +x, <21

x;20(j=1,3)

Pua bai toan vé dang chinh tic d6 ciing 13 bai toan dang chuén:
f(x) = - 5x; - 2x; - 10/3x3 — min

2x, +4x, +3x, +x, =46

4x, +2x, +3x5 + x5 =38

3x, + X5 + x4 =21

Bai toan dang chuin c6 ngay phuong an cuc bién xuét phat:

x© =(0,0,0,46,38,21) véi co s& don vi {A4, As, Ag} =Es.

Lap bang don hinh.

C: | A; [Phuong| -5[-2]103/ 0 [0 ] 0
Co Co an A1 | Ay | Az | Ay | As | Ag

SO SO
o 0 | A4 46 214311 ]0]o0
X 0 | As 38 |4 ]23]0|1]0
0 | Asg 21 3lo0fl1|l0]0]1
0 s12]wmlo]o]o
0 | A4 32 0473|1023
MOPIN 0 | As 10 0|2 |5301|1 |43
50 A 7 110113/ 0]0]13
35 (ol 215300583
o 0 | A4 12 olof-1]1]=212
XT < 2 | A 5 0 11]56|0/|12|46
50| A 7 10 [13/0|0]13
45 ool o]o]|-1]1n
0 | A4 18 0|65 01| 1 [-75]|6/5
xC s |-10/3| As 6 0 65| 1|0 [35]|4/5
50 A 5 1|25 0| 0 [-1/5]3/5
45 lolo]lo]ol-1]1n

Trong bang don hinh tmg véi phuong an cuc bién x® ¢6 A, <0 (k= 1,6) nén:
Xop = X? =(7,5,0,12,0,0)

Do d6 bai toan ban dau co: xépt =(7,5,0) va fi,i, = -45
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Tuy nhién trong bang don hinh véi X(Z)pt cOA;3=0@B g Jy) vadZy3=5/6>0;7Z33=1/3>0.
Ta dua Az vao co s s& duge phuong dn X, khic. Xo, = X® = (5,0,6,18,0,0) nén bai toan co
thém phuong an t6i wu: xipt =(5,0,6).

Vay bai toan c6 vo sb phuong an téi wu, tap phuong an tdi uu c¢6 dang:

Xop )= A g+ (1= 1) X, 30 A< fva = -45

opt opt ?

Bai 4. Giai bai toan bang phuong phap don hinh
f(x) = - x; X, — max

-X, +X; +X5=5

3x, —x, +5x5 <10

X, —Xs =1

Pua bai toan vé dang chinh tic voi bién phu x¢ > 0
f(x) =-x; +X; —> max

—-X, +X;+X5=5

3x, =x, +5x5 +x, =10

X, —Xs=1

x,20(j=16)

Bai toan c6 phuong an cuc bién xuat phat:

X =(0,1,5,0,0,10) véi co s& {Asz, Ae, Ay} = E;

Lap bang don hinh

C;Co| A; |Phuong | -1 1 0 0 0 0
s6 | Cosd an A | Ao | As | Ay | As | Ag
o 0 Al 5 d1]lol1lo]1]o0
X 0 As 10 310 |0 |-1 1
As 1 o[1]0]0]-1]0
1 1]0]0 (D[ o
0 As 3 g4l o | 1 sl o [-155
xV 0 As 2 3500 0 [-15] 1 |15
1 As 3 350 1| 0 [-150 0 |15

/N
3 (850 o [as)] o ]1s
o 0 A4 15 Slo s 1]o0]-
A As 5 110 1]lo]11]o0
1 As 6 A1 10|00
6 ool 1]o]o0]o
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Trong bang don hinh tmg v6i phuong an x® ¢6 A, > 0 (k = 1,6) nén x® 1a phuwong an cuc
bién tdi wu, trong d6 Ay = A = 0 (1,6 ¢ J,) nhung Z;; <0, Zis <0 (j € J,) do d6: xop = x? =
(0,6,0,15,5) 1a phuong an cuc bién tdi uu duy nhat ciia bai toan ban dau va f., = f[x®] = 6.

Bai 5. Cho bai toan

f(x)=-2Xx; - X2+ X3+ X4 - 4Xs — max
X, —X; +4x5 —2x,,2>2-4
3x, +2x, —x, +x, 224
5x, +3x, +Xx; +2x, —x, =46

X, 20(j=15)

a. Chung t6 x© = (0,2,0,20,0) 14 phuong 4n cuc bién, lgi dung x giai bai toan bang phuong
phap don hinh.

b. Dya vao phuong an x© tim 151 giai ciia bai toan khi ham muc tiéu c6 dang:

f(x) = 5x; + 2x,+ 4x3 + 4X4 - 2Xs — min

Giai.

a. Vi x¥ e R’ thoa méan moi rang budc cua bai toan, thod man chat cac rang budc 2,3 va 3
rang budc du: xﬁo) = xgo) = ng> =0. H¢ 5 rang budc chat nay doc lap tuyén tinh vi dinh thirc cua
cac matran tao boi cac vécto nay:

3 2 -1 1 0
53 1 2 -1
1 0 0 0 O =-1=0
00 1 O O
0 0 O 1

Nén x© 1a phuong 4n cuc bién cuia bai toan. Dé giai bai toan nay bang phwong phap don
hinh, trudc hét ta dwa bai toan vé dang chinh tic:
f(x) =-2x1 - X+ X3 + X4 + X5 — min
X, —X; +4x; —2X; + X, =4
3x, +2x, —X; +Xx, +x, =24

5x, +3x, +X; +2x, — X5 =46

x; 20(j=17)

Tir phuong an cyc bién X cua bai toan di cho suy ra phuwong 4n cuc bién cta bai toan
chinh tic 1a x @ = (0,2,0,20,0,2,0) v6i co s0 {As, A4, Ag} va Jo = {2,4,6}. Ta tim matran hé sb
phan tich cua vécto Ax (k= 1,7) va vécto B qua co s& J, bang phuong phéap bién ddi so cap trén
cac hang ctia ma tran.
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(-1 1 -4 0 2 1 0 4 hy—h,

+h, —>h,

32 -1 10 0 1 24|—2hoh
53 12 -10 0 46

(-1 1 -4 0 21 0 4 ~hy+hy>h,
—2h;+h, —>h,
32 -1 10 0 1 24| 2ohoh o
11 -301 0 2 2

(=2 0 -1 0 1 1 -2 2
10 51 -20 -3 20
11 -30 1 0 22

Lap bang don hinh tmg véi phuong an cuc bién x” va ap dung thuat toan don hinh.

Toan bg qua trinh tinh todn ¢ bang

Ci | A 20131 7-4]0] 0
Co| Co Phﬁng Al Ay | As | Ay As [Ag] A,
SO SO
X% [0 As| 2 |2]0[-1]o0]1]1] =2
As|l 20 [ 1 ]oOof[s5 )1 ]-2]0]-3
Al A | 2 11 =70/ 1]|0] 2
18 [2]os5)ol+rdo] -5
0|As| 6 [95] 0 151351 |-135
0 31 As| 4 |15 010]15|-25[0] 35
X >
Al A | 14 [85] 1 350 -150 0| 15
2 [-1]olol-1][@ o] 2
41 As| 10 [ 3] 0] 0 [13]53]-133
3| As| 8 | -1 |0 |1 13| 0 (23]-713
o Al 16 |1 1] o230 1323
32 ]alolo]2]0]-5]1

Trong bang don hinh tmg vé&i phuong an cyc bién X c6 A; = 11> 0 nhung Zj; < 0 (Vjel,)
nén bai toan khong co 101 giai vi f(x) — - o trén tap phuong an.
b. Trong truong hop
f(X)=5X;+2X,+4X;5+4X,-2X5 — min

Ta lap bang don hinh tng véi cac ¢, méi va véi x = (0,2,0,20,0,2,0).
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C | A 512141 4210] 0
Co | Co , S
s & an Al Az A3 A4 A5 A(, A7
X% 2 TA 2 210 [1l0]1]1] 2
4 | A, | 20 1o |5l 1]-210]|-3
2 | A, 2 1 1 =30 ]| 1]|0]| 2
84 | 2 | 0 |[(10Y O |44 O | -8
| 0 | Ag 6 |95 o [>M|15([35]] 1]-135
xWes
4 | As 4 50 0 | 1 [ 152501 35
21 A | 14 |85 1 | 0 |35|-15]0] 15
2 -1l o0o]o0|-1]3]0] 2
201As ] 10 | 3]0 0 [13] 1 |53]-133
Do | 4| As 8 1o |1 1300 (23] 273
21 A | 16 1 110 (23] 0 [1/3] 23
4 [ -1 0[]0 |-2]0 [Ty 2

—

Bang don hinh tuong tng véi phuong an cuc bién X ¢6 A, < 0 (k= 1,7) nén Xi);)t =X
=(0,14,4,0,0,6,0) va f,;;, = 44. Nhung trong d6 c6 As =0 (5 ¢ J,) do do dua As vao co so ta dugc
phuong an tdi vu khac:

X® =X@=(0,16,8,0,10,0,0) véi co s& {As, As, As}.

opt
Vay khi d6 bai toan c¢6 vo so phuong an toi vu:

{Xopt}={A X HI-W) XE 0< A<} va £y = 44

opt 2
Bai 6. Giai bai toan bang phuwong phap don hinh
f(x) =2x;+ X3- X3-X4 — min
X, — X, +2X,=2x, =2
3X{+ Xy —3X5+Xx, =6
=7

X, +X, +X; +X,

x;20 (j=14)
Vi trong matran h¢ s6 clia cac an trong hé rang budc khong chira vécto don vi nao, ta 1ap bai
toan “M” véi cac an gia Xs, X6, X7 > 0 c6 dang:
f(;)=2X1+X2—X3—X4+M(X5+X6+X7) — min
X, — X, +2X5s =X, +X5 =2
2x, +X, =3x, +X,X, =6

X, +X, +X; +x, +x, =7

x;20 (j=17);M>>0

Bai toan “M” c¢6 phuong an cyc bién xuat phat:
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)]
X =(0,0,0,02,6,7) véi co s don vi: {As,AsA7} = Es

Lap bang don hinh
gé é& P j 1| -1 ] 14 MMM
. 1
s& | s an - Az A3 A4 A5 A6 A7
o | M|As] 2 i [-1] 2 ] -1 [t]o]o
% o | M| As| 6 2 -3 1 [0]1]0
M| A | 7 1 | 1] 1 1 |0]0]1
15M AMAM-1] 1 [M+H[0]0]0
0 2 1A | 2 1 2 | -1 0/]o0
(M| A | 2 0 | 3] -7 13 10
M| A | 5 0| 2| -1 |2 01
o ™M | 0 |SME3| 8MHS 'SM-N
X o A, | 83 1 13 N0/ 0
1| Ay |23 0 | 1|8 1 0
M| A; 113 | 0 | 0] [11B]] O 1
| o | 2 0 0
_G) 3 3
*ol2la ]| 3 1 o] O] o
1A 3 0| 1] 0 1
1A | 1 0| 0] 1 0
2 0| 2] 0] o

Béang don hinh tmg voi phuong an cuc bién x® ¢6 A, < 0 (k = 1,7) nén bai toan “M” ¢

. — -3 .
phuong an to1i vu: X o = X =(3,0,1,3,0,0,0) trong do6 cac an gid xs = x¢ = X7 = 0. Vay bai toan

ban dau c6 phuong an t6i wu la:
Xopt = (3,0,1,3) Va fiiy = f( X opt) =2
Bai 7. Giai bang phuong phéap don hinh bai toan sau

f(X); = X1 - X2 +3X3 = min

—2Xp*+ X, +3x7 =2
X, DX M 20X =1

x; 20 (j=13)
Gidi.

Pua veé bai toan “M” ¢6 2 4n gia X4, X5 > 0, co dang:
f(;)le - X2 +3X3 +M (X4 + X5) — min

-2X, + X, +3x,+x, =2
X, +X, +2X; +X; =1

x;20 (j=15;M>>0
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) _(0)
Bai toan “M” c6 phuong an cuc bién xuat phat: x =(0,0,0,2,1) voi co s don vi {As, As }

= Ez.

Lap bang don hinh:

g(lr é& Ph 1 1 2 (MM
o & & an Al A2 A3 A4 A5
X o | M| A | 2 ) 1 3 110
M| As| 1 | | 2 o1
~ M | M-l | 2MH (5MD) 0 | 0

UM A 12 | 2 | ar o |1

M| A | 12 12 12 1 |o

M+2| -7 | -M+4 0 0

2 2 2

_ (M .
Bang don hinh tng véi phuong an cuc bién X ¢6 Ax <0 (k =1,5) nén bai toan “M” co:

gopt = _;) = 0,0,%,%,O) . Nhung c6 an gia x4 = 1/2 > 0 nén bai toan dau khong c6 phuong an tdi
uu (vo nghiém)
Bai 8. Giai bang phuong phap don hinh bai toan sau.
f(x) = x; - 2X, - 4X3 — max
2x, +3x, —4x; <2
-3x, —5X, + X, <-3

X, +X, —X, =6

x;20 (j=14)

Gidi. Dua bai toan vé dang chinh tdc voi hai bién phu xs, X¢ > 0 ta dugc:
f(x) = x; - 2x5 - 4X3 — max

2x, +3x, —4x, +x5; =5

=3x, =5X, +X; +X, =-3

X, +X,—X,=6

XjZO (J=1T6)

Trong ma tran hé s6 cua an ¢ hé rang budc cua bai toan chinh tac da c6 mot vécto don vi
As. Pua vé bai toan “M” véi hai bién gia x7, xg > 0 ta dugc:
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f(;)=xl - 2X; =- 4X3 - M (X7 + Xg) = max

2x, +3x, —4x, + X4 =5
=3X, +5X, +X; +X, +X; =-3
X, +X, =X, +Xg =6
x,20 (j=18)

Bai toan “M” c¢6 phuong an cyc bién xuat phat:

_(0)
x =(0,0,0,0,5,0,3,6) v&i co sO: {As, A7, As} =E;

Lap bang don hinh
C, | A 2 A, 1 N M |M|M
Co|Col snl A A | Ay | Al As| Ay A A
86’ S()' 1 2 3 4 5 6 7 7
_(0) 0 As 5 2 3 -4 0 1 0 0 0
X | -M| A, | 3 3 5 -1 0 -1 110
M| As| 6 1 1 0 110 0 0|1
OM | uM4 | coMDN M 0 M 010
o 0 | As | 16/5 | B4 0 175 0 1 3/5 0
X | 2 | A ] 35 3/5 1 A5 1 0 | 0 -1/5 0
M | Ag | 27/5 | 2/5 0 15 | -1 0 1/5 1
276 <2M§ 0 M2 | M| 0 | -M2 0
5 5 5 5
o 0 | As| 3 0 13 | 5015 0 | 1 2/3
- 1| A 1 1 5/3 Eg] 0| 0| -1/3
M | Ag 5 0 -2/3 1010 1/3
SV 0 |2M#1 | M-1|MH| 0 | -M-1
3 3 3
As | 53 0 7 0 |[-10] 1 4
NG 1 | A | 6 1 1 0 110 0
X | 0 | Ay | 15 0 ™ 1 310 1
6 0 3 0 0] o0 0
As | 53/4 0 -7/4 0 |-104] 1/4 1
e 1 | A 6 1 1 0 1] 0 0
Xl 0| Ay ] 74 0 -1/4 1 | -2/4]-1/4 0
6 0 3 0 0] o0 0

_ 3 _
Bang don hinh Gng véi phuong an X cua bai toan “M” ¢6 Ay < 0 (k = 1,8) nén

_ NE) , \

Xopt = X = (6,0,15,0,53,0,0,0) va cac an gia x; = xg = 0. Do d6 bai toan ban dau co:
_ 3

xW = (6,0,15,0) va fi.x = 6. Nhung trong bang don hinh tng véi X ¢cd Ag=0 (6 ¢ J3) va Z36 =

opt

1> 0 do d6 dua Ag vao co s ta dugc phuong an toi vu khac:
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X\ =(6,0,1/4,0,0,53/4,0,0) cac 4n gid x; = x5 = 0 nén bai todn déu c6
X =(6,0,7/4,0).
Vay khi d6 bai toan c6 vo sd phuong an t6i wu:
Xopt} = 0 X0 +1=0)XT50<1 | va froax =6

Bai 9. Giai va bién luan bai toan sau theo tham so A

f(x) = 5x; + 2x, + 5x3 — min
3Mx, - 1) —x, +4x5 =2-3)
AX| +X, +X, >3
X; >0 (j=13);A =0
Gidi. Dua bai toan vé dang chinh tic v6i 2 bién phu x4, x5 > 0 sau d6 dua vé bai toan “M”
voi él’l giéX(gZO: f(;)=5X1+2X2+5X3+MX6 — min
3h(x, —1)—x, +4x,+x, =2-3A
AX, +X, + X5 +X; =3
x;20 (j=1,6);A#0;M>>0

(0)

Bai todn “M” ¢6 ngay phuong an cuc bién xuat phat: x = (0,0,0,0,3,2) véi co sé don vi:
{As, As } = E,.
Lap bang don hinh
C] A] Phuong 5 y) 5 0 0 M
Co | Co an A4 A2 A3 A4 A5 A6
sO | so
e M | As| 2 ] -1 4 -1 |01
X< | 0 |As] 3 M 1 1 0 110
o) 2M [3MA5|-M22 |4M-5 | -M | 0 |0
X | 5 |As| 172 | 304 | -14 1 -1/4 | 0
0 |As| 52 | M4 54 0 174 |1
5/2 115020 -134 | O -S4 10
4
e
X 5 AL |2/30) 1 |-U/BM) | 43 |13y | O
0 [As| 7/3 0 43 | -13 13 |1
103y 0 |-56L 2015 | =5 |0
3 3\ 3A

—(0 s
Trong bang don hinh ung véi X( ) ton tai: A; =3MA -5 va A; =4M -5>0.

£ 4 . . . \ . T
a. Neu 0 =A< § thi A; > A; va A; > 0. Pua vécto Az vao co sé ta dugc phuong an x =

(0,0,1/2,0,5/2,0) 4n gia x6 = 0 nén bai toan ban dau c6 xopt = (0,0,1/2) va fmin = 5/2.
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A 4 R \ .z O — .
b.Néu A > 3 thi A; > A; >0 dua vécto A; vaocoso caitien x — X ta dugc phuong an

(1

_ . ) 5 10
X opt =1(2/(31),0,0,0,7/3,0) 4n gia X¢ = 0 nén bai toan ban dau co X = (2/(31),0,0)va fiyin = a

, , 4 .
Keét lugn: néu 0 # A < g bai todn co Xepe = (0,0,1/2) va iy = 5/2.

Néu A % bai todn c6 Xop =(2/(31),0,0) va fin= %

Bai 10. Giai va bién luan bai toan sau theo tham sd a:
f(x) =-2x; - 5x, + X3 — max
ax, —2x, =21
X, +ax, +X; =5
x;20 (j=L3)
Gidi.
Néu a < 0 thi rang budc 1 khong thoa min nén bai toan khong c6 phuong an nao (tip cac phuong
an D = ).
Néu a > 0, da bai toan vé dang chinh tdc vi bién phu x4 > 0, sau d6 dua vé bai toan “M” véi
bién gid x5> 0.
f(g) =-2X; - 5%, + X3 - MXs — max
ax, —2x,-Xx, +x5 =1
X, +ax, +X; =5
x;20 (j=15);M>>0

) _(0)
Bai toan “M” c6 phuong an cuc bién xuat phat x =(0,0,5,0,1 vdi co sé don vi: {As, As } =E,.

Lap bang don hinh
Cl A1 PhI.IO'Hg -2 -5 1 0 -M
Co | Co an A1 A2 A3 A4 zAxs
SO SO
(0) -M | As 1 a -2 0 |-1]0
X < |1 [As| 5 1 a 1 |01
i -M+5 [CaMB3) 2M+a+5 | 0 [M] 0
X o, |-M]|As 1-5a| >~ -2-2 -a |-1]0
2 (A 5 1 a 1 |01
_m 0 |@tM2at5[aM-3| M| 0
ol -20A] 12 1 -2/a 0 |-la
1 |As|5-1/a 0 at+2/a 1 1/a
5-3/a 0 a+6/ats 0 |3Aa

48



Chirong II: Quy hoach tuyén tinh

. . . S QR S A
Trong bang don hinh Urng v6i phuong an X : tdn tai A; = - aM + 3 <0, nén vécto A; duoc
dua vao co sd, va chon:

1 5] ;1
0 = min { 1} néu E >% 0<a<l1/5,vécto A; dugc dua ra khoi co sd, ta dugc phuong
a

_(0
an X oer = (5.0,0,0,1- 5a), nhung an gia xs = 1 -5a > 0 (a < 1/5) nén bai toan dau khong c6

phuong an t6i uu.

.1 1 . =)
Néu — <5< a> g, vécto As dugc dua ra khoi co so, ta duge phuong an Xop = (1/a,0,5-
a

1/a,0,0) a in gia x5 =0, nén bai toan ban dau co Xopt = (1/2,0,5-1/a) va finin = 5-3/a.

Két lugn: Néu a < 1/5 bai toan ban dau v6 nghiém

1
Néu a> g bai todn co: Xop = (1/2,0,5-1/a) va f,;,=5-3/a.

2.7. POI NGAU CUA BAI TOAN QUY HOACH TUYEN TiNH.
2.7.1 Céc dang bai toan d6i ngiu.
a, Bai toan d6i ngiu khong d6i xtng

Xét bai toan qui hoach tuyén tinh dang chinh tic.

f(X) = Zc X, — min (2.19)
Zayxj =b, (i=1,m) (2.20)
X, 20 (j=Ln) (2.21)

Tuong Gng vdi no ta co6 bai toan doi ngau khong doi xung:

oY) = Zn:biyi — max (2.22)
Zauxl <c, (j=Ln) (2.23)
v, €R (i=1,m) (2.24)

b. Bai toan doi ngau doi xung.

Xét bai toan qui hoach tuyén tinh dang chuén tic.

f(X) = Zc X, —> min (2.25)
Zauxj >b  (i=1,m) (2.26)
x;20 (j=Ln) (2.27)
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Tuong tng vdi no ta ¢6 bai toan doi ngau doi xung.

¢(Y)= D by, > max

j=1

2 ax, <S¢, (= Ln)
i=1
;20 (i=1,m)

c. Bai toan doi ngau tong quat

Xét bai toan qui hoach tuyén tinh dang téng quat sau:
f(X) = Z C;X; — min
j=1
>ax,=b (iel)
Jj=1
Zal.jijbi (iel))
Jj=1

Z a;x; <b, (iely)
j=1

X, €R (jed)
x;20 (jed,)
x; <0 (jed,)

(2.28)

(2.29)

(2.30)

(2.31)

(2.32)

(2.33)

(2.34)
(2.35)
(2.36)

Trong do: I;, Ji (i = E) - Tap chi s6 cac phuong trinh, bit phwong trinh va cac an. 1, |+

LI+ Ll=m, [5]+ [L]+]5]=n véi [L],]1]- lve luong cia tap I, J; (i = 1,3).

-]

Tuong (mg véi né ta cé bai toan doi ngau tong quat sau:

¢(Y)= D by, > max (2.37)
j=1

Zaﬁy‘j =c¢, (jeJ) (2.20)
il
day <c, (jeJ,) (2.38)
i=1
day,zc;,  (jely) (2.39)
i=1
Y, €R (iel) (2.40)
y, 20 (iel,) (2.41)
y,<0 (iel,) (2.42)

Chu y: Khi thanh 13p bai toan doi ngau can chll y ma tradn h¢ s6 cac an trong hé rang budc
cua hai bai toan la hai ma trén chuyén vi ctia nhau.
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2.7.2. Cap rang bugc doi ngau
Goi hai cip rang budc (ké ca rang budc vé dau) trong hai bai toan d6i ngau cung tuong ting
véi mot chi s6 14 mot cip rang budce doi ngau.

Chang han, véi ca@p bai toan doi ngau doi xing co tat ca m+n cdp rang budc d6i ngau sau:

Z%-Xj 2b;,(i= 1, m) & y; 20,(1= 1,m)
j=1

Y agx;2b,(i=Lm) <y, eR,(i=1m)
i=1

] i
xj20,(j=1n) <> > a; <c,(j=1n)
i=1

2.7.3. Cc tinh chét ciia bai toan d6i ngiu.
1. Déi véi hai phuong an bat ky X,Y ctia mot cip bai toan d6i ngau f(X)— min ta ludn cé:
fixX) =2 o(Y)
2. Néu d6i véi hai phuong an X, Y’ ctia mot cap bai toan ddi ngdluma (X)) = ¢(Y)
thi X*, Y" 14 hai phuong an ti uu.
2.7.4. Quan hé ciia ciip bai toan doi ngiu
Pinh Iy: D4i voi mot cap bai toan dbi ngiu, bao gid ciing chi xdy ra 1 trong 3 truong hop sau:
e Ca hai bai toan ciing khong c6 phuong an, hién nhién ca hai bai toan déu khong giai dugc.
e Ca hai bai toan c6 phuong an thi ca hai bai toan déu giai dugc. Khi d6 voi moi cip
phuongdn tivu X” Y taluonco:  fiX)= o(Y).
e Mot trong hai bai toan khong c6 phuong an thi bai toan con lai néu co phuong an thi ciing
khong c6 phuong an toi uvu.
2.7.5. Céc bai tap mhu
Bai 1. Hay thiét 1ap bai toan ddi ngau cuia bai toan sau:
a. f(X) =x7-3x,+ 2x; — min
2X; + X, =3
—X, +3x,—x; =2
5x, +7x, =14
X5 2 0 (=13

1]
b. f(X) = -3 x;-5x; +4x3+x4 — max
X, +X,+X; =X, < 6

- 3%, +2x;+x, <=5

2X, +X, -3x, <4

X, >0 (j=14)
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Gidi a. Ta thay bai toan qui hoach tuyén tinh dang chinh tac ¢6 ham muc tiéu f{X) — min, nén ham
muc tiéu trong bai toan ddi ngau 1a  (Y)— max va hé rang budc bai toan s& c6 dang "<".

Bai todn da cho c6 3 rang budc (khong ké rang budc vé dau) voi dau "=" nén trong bai toan
d6i ngau s& co 3 bién: y1,y,, y3 va cac bién nay s& nhan céac gi tri tuy y.

Theo dinh nghia bai todn d6i ngau, ta c6 bai toan ddi ngau khong doi xting sau:

¢(Y) = 3y; + 2y, +14y; > max

2y, -y, +5y; <1
y, + 3y, <-3
-y, +7y; <2

y, €R, (1=13)
b. Pay 1a bai toan qui hoach tuyén tinh dang chuan tic c6 ham myc tiéu

f(X)—>max, nén ham muyc tiéu trong bai toan ddi ngiu 1 ¢(Y) — min va hé rang budc s& c6
dau">".

Bai toan dd cho c6 3 rang budc véi dau "<" (khéng ké rang budc diu) nén bai toan ddi
ngau sé& c6 3 bién y, ya, y3 > 0.
Theo dinh nghia bai toan doi ngau, ta c6 bai toan doi ngau d6i ximg sau day:

¢(Y) = 6y;1-5y,t4y; — min

y, +2y,2-3
Yi—3y,+y;2-5
y,+2y, =24
ST S Yy 21
yi20 (i=13)

Bai 2. Xét bai toan: f(X) = -2x;+x,-4X3—> min
3x, = 6x, +2x, =8
=2x,+3x, +x;, =29
—4x, +7x; +5x, < 10
X;,X;20,%x,<0,x, eR
Viét bai toan dbi ngau va chi ra cac cip rang buodc d6i ngau cua hai bai toan.
Giai Bai toan ddi ngau.
o(Y) = -8y 19y, +10y;— max.
( 3y1 -2y <-2
-6y, + 3y, -4y; =1
Y2t Tys<-4
2y1+ Sy32>2 0

\yi€R,y,20,y;<0
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Céc cip rang budc dbi ngiu.
3X1-6X2+2X4 =8 Y1 eR
-2X11+3Xtx3 > 9 Y2 >0

-4x,+7x31+5%x4 £ 10 Y3 <0

x; =20 < 3y;-2y; £ -2

X, €R & -0y H3y-4y; =1
x3 >0 oy, HTy; <-4

x4 <0 <> 2y;+5y; 20

Bai 3. Cho bai toan:
f(X)= 7x,+6x,-12x3+X4 —max.
2X1-2X7 - 3x3+2x4=8
3xy +2x3-2x4<-1
22Xy - 3x3 +x4 =10

320(G=14)

Lap bai toan ddi ngu cua bai toan trén va xac dinh cac cip rang budc ddi ngiu.

Xét 2 vécto X° = (0,6,0,10), Y° = (-3,0,7). Chimg to rang X°, Y° 1a phuong 4n t6i vu cta cip bai
toan doi ngau.

Giai

Bai toan dbi ngau co6 dang:

o(Y) = 8y;-y» + 10y;—> min

2y, +2y, 27
=2y, +2y, =26
=3y, +2y, -3y, =12
2y, =2y, +y; =1

vy, €R,y,20,y, eR
Céc cap rang budc d6i ngau:

2X1-2X5-3x312x4 =8 <> y; €R

30+ 2x3-2%4 £ -1 &y, 20

2x1-3x3tx4 =10 Y3 eR

x; =0 >y 2y; 27

X, 20 & 2y 3y, 2 6

x3 20 < -3y; F2y; -3y; = -12
x4 20 & 2y-2yty; 2 -1

Theo tinh chat 2 d6i ngiu, dé chimg minh X°, Y° 1a phuong an t6i vu ta phai chimg minh:
X°, Y° 14 phuong 4n cua cip bai toan ddi ngiu va f(X%)= ¢ (Y°).

53



Chirong II: Quy hoach tuyén tinh

That véy, thay X° = (0,6,0,10) vao tit ca cic rang budc ciia bai toan gdc ta thiy X thoa méin
moi rang budc cua bai toan goc.
Suy ra X° 1a phuwong 4n ctia bai toan gbc.
Thay Y° = (-3,7,0) vao cac rang budc cua bai toan dbi ngiu thay thoa man suy ra Y° 1a
phuong an cua bai toan doi ngau.
Mat khac ta lai co:
f(X%) = 7.0+6.6-12.0+10 = 46
o(Y%) =8.(-3)-0+10.7 =46
Nén (X% =0 (Y.
Vay X°, Y° 1a phuong an t6i vu ctia ciip bai toan ddi ngiu (tinh chit 2).
Bai 4. Cho bai toan.
f(X) = -x1-5%,+4x3-2X4 —>min
x, —4x,+x,—6x,<13
X, +2x, +3x,<9
=3x, —x, —x;+2x,<8

x;20 (j=Ln)

Dung dinh 1y dbi ngau chig t6 bai toan da cho giai dugc
Giai
Bai toan dbi ngau:

¢(Y) = 13y;+9y,+8y;—> max

yi+y;—3y; <=1
-4y, +2y, -y, <5

Y=Yy <4
6y, +3y, + 2y, < -2
y, <0 (i=13)

Pé chiig t6 bai toan da cho giai dugc ta can chimg minh:
- Bai toan gdc c6 phuong an.
- Bai toan ddi ngau c6 phuong an.
That vay
Vi bai toan géc, xét vécto X° = (0,0,0,0). Thay vao hé rang bugc cua bai toan ta duogc:
X1-4X,+X3-6x4 = 0 <13 = VP.
X11t2x,+t3x4 =0 <9 = VP.
-3X1-X0-X31+2x4 = 0 < 8 = VP.
xj=0 (j= 1,4) thoa man

Nhu vay X° 1a phuwong 4n ciia bai toan, tirc 1 bai toan c6 phuong an.
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Vi bai toan dbi ngéu, xét vécto YO = (0,-3,0) thay vao hé rang budc cua bai toan dbi ngﬁu,
ta duoc:
yitys-3y; =-3<-1=VP,
- 4y +2y,-y; = -6 <-5 =VP
yi-ys =0 <4 =VP.
- 6y 3y, +2y3 =-9 <-2 =VP.
y1=0
yo=-3
y3=0thoamany; < 0, (i :E)

Nhu vy Y 1a phuong an cua bai toan ddi ngdu, tirc 1 bai toan déi ngau c6 phuwong an.

Theo dinh 1y vé mdi quan hé cua cip bai toan ddi ngiu thi ca hai bai toan trén déu cé
phuong an toi uu, tirc 1a bai toan goc giai duoc.

2.8. CAC PINH LY POI NGAU VA Y NGHIA CAP BAI TOAN POI NGAU
2.8.1.Dinh ly 1 (d6i ngiu).

Néu 1 trong 2 bai toan dbi ngau co 1oi giai thi bai toan kia ciing ¢ 10i giai va khi d6 voi
moi cap phuong an téi vu X, Y taluénco: (X)) =q(Y).

Hé qua

1. Diéu kién can va di dé cap phuong an X', Y* ctia hai bai toan d6i ngau tdi vu la: f(X") =
o(Y").

2. Piéu kién can va du dé cap bai toan dbi ngau giai dugc 1a mdi bai toan co it nhét mot
phuong an.

2.8.2. Pinh Iy 2 (vé d 1éch bu).

Diéu kién can va du dé 2 phuong an X, Y ctia mot cdp bai toan ddi ngiu tdi vu 1a trong cac
cap rang budc doi ngau néu mot rang budc thod man vaéi dau bat dang thue thuc su (16ng) thi rang
budc kia phai thod man vdi dau bang(chat).

H¢ qua

Néu mot rang budce 14 I6ng dbi voi mot phurong an t6i wu cia bai toan nay thi rang bude ddi ngéu
cud no phai la chat doi voi moi phurong én toi wu cua bai toan kia.

2.8.3. Ung dung ciia dinh Iy d9 1éch bui phén tich tinh chit t6i vu ciia mét phuong an

Cho X 12 phuong an ctia bai toan gdc, dé phan tich tinh chat t6i uu cia X ta lam nhu sau:

Gia sir X 1a phuong 4n t6i wu, theo dinh Iy d6 1éch bu moi phwong 4n tdi vu Y cua bai toan
doi ngau phai thod man chat cac rang budc doi ngau véi cac rang budc ma X thod man léng. Cac
rang budc nay tao thanh mét hé phuong trinh doi voi Y.

Giai hé phuong trinh nay dé tim nghiém néu:

Heé v6 nghiém thi két luan phuong an X khong t6i vu.

H¢ c6 nghiém thi thir cac nghi€ém vao cac rang budc con lai cia bai toan doi ngau néu:
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® Moi nghiém Y déu khong thoa man cac rang budc con lai cua bai toan dbi ngau, nghia 1a moi
nghiém déu khong phai 1a phuong an thi X khong tdi wu.

e C6 nghiém Y 1a phuong an (thoa man tat ca cac rang budc con lai cia bai toan dbi ngiu)
thi phuong 4n nay 1a phuong 4n t6i vu dong thoi X 13 phuong an tdi wu, tir d6 s& xac dinh dugc
toan bo tap phuong an tdi wru cua bai toan ddi ngau. Pong thoi nhd mot phuwong an tdi wu nao do
ctia bai toan d6i ngiu ta lai xac dinh dugc tap phuong an tdi wu (néu cd) cua bai toan gdc.

Dé khao sat tng dung nay ta s& ldy vi du trong bai tip miu (xét sau).
2.8.4.Y nghia ciip bai toan dbi ngiu

Khi phan tich song song mét cip bai toan ddi ngau ta c6 thé nhan duoc nhimg két luan hay
ca vé toan hoc ca vé y nghia king té. D& phan tich duoc nhiéu khia canh vé mdi quan hé cia cip
bai toan ddi ngiu ta sir dung cip bai toan dbi ngau dbi xtmg (7) — (9), (10)—(11):

P): f(X)= Zn:cjxj — min

P): o(Y)= Zm:biyi — max

i=1

a. Y nghia hinh hoc

Khicoc¢;>0, Vjthi biét ngay duoc 1 phuong an cuc bién cua bai toan ddi ngau.

Néu Y° 1a phuong an cuc bién cua bai toan d6i ngau thi khi bai toan gbc thém 1 rang budc
ta c6 (Y, 0) van 1a phuong an cuc bién ctia bai toan ddi ngau.

Poi khi dung cip bai toan d6i ngau dé giai gan ding theo y nghia sau: Giai ca hai bai toan
va néu hiéu giira cic gia trj twong tmg ctia cac ham muc tiéu di nho thi ding lai va phuong an cuc
bién thu duoc 1iy 1am nghiém gan ding.

b. Y nghia kinh té

Gia sir bai toan (P) mang ndi dung kinh té sau: ¢6 n phuong phép khac nhau dé san xuit m
loai san pham. Khi sir dung 1 don vi thoi gian cho phuong phap j (j= 1,_n) s& thu duoc ddng thoi
a;; don vi san phAm i (i= 1,m) va mat mot chi phi 1a ¢; (j= 1,n). Nhu cAu x4 hoi vé san pham i la
bi (i= 1,m).

Hay x4c dinh c4c khoang thoi gian x; st dung mdi mdi phuong phap j (5= 1,_11) sao cho tong
chi phi san xuat 1a nho nhét véi diéu kién téng s6 don vi san pham i mdi loai san xuat ra khong it

hon b; (i= I,m).
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Nbi dung kinh té bai toan (P') s& la:

Trong nhitng diéu kién nhu trén hay tim mot hé thng gid tri y; (i= 1,m) sao cho tong gié tri

toan bd san pham theo yéu cau xa hoi datcuc dai vaoi di€u kién tong cac gia tri san pham san xuat

theo timg phuong phéap j (j= 1,n) trong 1 don vi thoi gian khong vuot qua chi phi san xuét ¢ (=
L,n).

Dé thich hop, ta goi vécto X =(X1,Xa,...Xs) clia bai toan (P) 1a phuong an san xuat, vécto Y =
(Y1,¥2,-.-Ym) ctia bai toan (P') 1a phuwong an danh gia. Tir dinh 1y vé do 1éch bu suy ra:
1. Néu mét phuong an san xuét dugc st dung (x;>0) thi téng gia tri cac san pham san xuét
m
theo phuong phap ay phai dting bang chi phi (Z a;y; =¢).
i=1
2. Néu mot phuong an c6 gia tri (yi >0) thi tong s6 don vi san phim 4y san xuat ra phai
N b n
diung bang nhu cau (Z a;x; =b;)
j=1
Céc van dé néu trén hoan toan phu hop véi 1y luan kinh té, dong thoi ¢6 thé dunh 1am cin
clr dé xac dinh hé thong gia ca san pham co tac dung thuc ddy san xuat.
Pé 1am phong phti thém y nghia kinh té cua cap bai toan d6i ngau nho dinh 1y d6 léch bu, ta
s& xét vi du cu thé trong phan bai tap mau.
2.8.5. Cac bai tip miu
Bai 1. Cho bai toan.
f(X) = 5%1-9x,+15x3+7x416x5 —>min
X, +3%, - X;— X, + X, <1
4, + X;+2x,-x, =4
X, =X, +X; —2x, =-1

;20 (j=23),x €R

Va vécto X=(0,1,0,2,0).
- Viét bai toan ddi ngiu;
- Phan tich tinh chat ciia X d6i véi bai toan da cho.
Giai

o(Y) = yi +4ysr-ys > max

Yi+4y,-y; =5
3y, -y; =9
Y, +y,+y; <15
-y, +2y, <7
Yi—Y,—2y; <6
y,<0,y, eR,y; 20.
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Dé dang théy vécto X = (0,1,0,2,0) thod man moi rang budc cua bai toan nén X- la phuong
an cua bai toan da cho.

Phuong an X thoa man chat cac rang budc 1,2,3 va hai rang budc vé ddu x;=x3=x5=0 suy
ra X thoa man chdt 6 rang budc chat

Suy ra X khong phai la phuong an cuc bién.

Phuong 4n X thoa mén long 2 rang budc vé dau; x, = 1>0 va x4 = 2>0.

Gia str X 1a phuong 4n tdi wu, theo dinh 1y vé do 1éch bu moi phuong 4n tdi wu Y cia bai
toan doi ngau phai thod man hé phuong trinh:

+4y, -y, =5
Yi Y.~V y +4y,—y, =5
3y, —y;=-9 _
6y, -y, =12

_Y1+ZY2:7

1
Y1:_3+EYS

1

= Y2:2+g}’3

y;€ R

Vay nghiém cua hé la:
1 1
Y = (Yny2ys) = (—3+§y3,2 t5YeYs ) y;€ R
Thay Y vao cac rang budc con lai ctia bai toan ta co:

1 1
o -yitystys <15 = 3- FeZ o gy3+y3 < 15 =y <12(1)

1 1
yi-yi-2y; <6 = -3 +§y3 -2 i 2y3<6 =y > -6 (2)

1
y1£0 3—3"‘5}/3 <0 = y3 < 9 (3)

* yv3 2 0 (4
Tir (1), (2), (3), (4) = Y mubn 1a phuong an thi y; phai thoa méan diéu kién: 0 < y; < 9
Két luan: X 1a phuong an t6i wu cta bai toan gbc va Y voi 0< y; < 9 1 phuong 4n t6i wu
cua bai toan doi ngau (theo dinh ly d¢ 1éch bu).
Bai 2. Mot nha may ¢6 3 phuong phap khac nhau dé san xuét ra 3 mat hang 1,2,3. s6 luong
hang loai 1 phai san xuat toi thiéu 1a b; chiéc. Néu ap dung céach san xuat thi j trong mot don vi
thot gian thi chi phi 1a ¢; va thu dugc a; jdon vi hang loai 1. Cac s0 li¢u dugc cho trong bang sau:
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. . 1 2 3 b;
i
1 4 4 1 16
2 5 3 1 20
3 1 1 1 3
Cj 10 8 2

Yéu cu ddi voi nha may 14 can sir dung phuong phap san xuat sao cho dam bao nhu cau vé
san pham dong thoi chi phi la it nhat.

a. Lap dang toan hoc cua bai toan trén? Viét bai toan ddi ngiu ctia né (ndi & ndi dung kinh
te cac bién trong bai toan doi ngau).

b. Dung 1y thuyét d6i ngiu, ching to vécto X = (4,0,0) 1a phuong 4n t6i wu cua bai toan
goc. Phan tich y nghia kinh té trong moi quan hé gitra hai bai todn trénco s¢ hai phuong an t6i uu
cua chiing.

Giai

a. Goi x; 1a thoi gian 4p dung phuong phap san xuat tht j (j= E). Dang toan hoc cua bai
toan nay la:

Tim vécto X = (x1,X2,X3) € R*:

f(X) = 10x;+8x,+2x3 — min
4x, +4x, +2x, 216
5x, +3x, +x; 2 20
X, +X, +X; 23
x,20 (j=13)
Bai toan dbi ngau:
Goi y;la gia tri cia 1 don vi hang loai i (iZE). Ta co:
o(Y) = 16y;+20y>+3y3 — max
4y, +5y, +y; <10
4y, + 3y, +y;, <8
2y, +y,+y; <2

y. >0 (i=13)

Vay noi dung kinh té thi f(X) chinh 14 téng chi phi, ¢(Y) 13 tong gia tri san pham san xuét
duoc.
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b. Gia sit X = (4,0,0) 1a phuong an téi wu va X thoa méin long cac rang budc (3) va x; =4 >
0 nén theo dinh 1y vé d6 1éch bu moi phuong an t6i wu Y =(y,,y2,y3) ctia bai toan dbi ngau phai

=0
thoa man h¢ phuong trinh: 73
4y, +5y, +y, 10

4
& 4y+5y; =10 :>y2=2-gy1 ,V1 € R

4
Vay nghiém cua hé la: Y= (yl, 2- 3 vi,0),y1 € R

Thay vao céac rang budc con lai ta dugc:

4 5
o 4y 3y, ty; < 8 = 4y +3(2- 3 yi))£8= y < y (7)
4
° 2y1+y2+Y3 <2 = 2y1 + 2- g Yi <2 = Y1 <0 (8)
5 5
e »20= 2- "y 20 = y < = )
4 2
. v >0 (10)

Tu (7), (8),(9), (10) = y1= 0

Vay Y = (0,2,0) 1a phuong an cua bai toan dbi ngau, nén theo dinh Iy vé d6 1éch bu thi X =
(4,0,0), Y = (0,2,0) twong tng la phuong an t6i wu cua bai toan gdc va bai toan ddi ngau.

Phén tich y nghia kinh té:

Ta c6 x; = 4 >0 ching t6 cach san xuét thir nhat ¢4 duoc sir dung, chi can 4 don vi thoi gian
cho cach san xudt thir nhat 14 dap tmg duge nhu cau vé san pham va tong cac gi tri cac san pham
san xuét dugc 1a ¢(Y) =16.0 +20.2+3.0 = 40. Tuong tng trong danh gia t6i wu rang budc (4) thoa
mén chat, didu nay ndi nén v6i phuong phap san xuat d6 moi hao phi bo ra déu duoc chuyén hoa
thanh gi tri san pham. Pay 1a cach san xuat tdi vu can dugc ap dung. Vi cach san xuat nay néu
ta ting thém 1 don vi thoi gian thi c6 thé xay dung dugc phwong 4n t6i wu méi véi tong gid tri san
pham cao hon trudc 12 10.

Thay phuong 4n t6i wu Y vao cac rang budc cia bai toan ddi ngau ta dugc rang budc (5)
thoa man 16ng, chimg t6 v&i phuong phép san xuat thir hai moi hao phi bé ra khong dwoc chuyén
hoa hét thanh gia tri san pham nén khong sir dung phuong phap san xuit nay (x, = 0).

Trong phuong 4n toi wu Y ta c6 y, = 2>0, diéu nay ndi nén san pham hang loai 2 duoc danh gia
¢6 gia tri va chinh né ¢6 vai trd lam ting tong gia tri san pham. Tuong g trong phuong an ti wu X
rang budc (2) thoa min chat, nghia 13 san phim hang loai 2 san xudt vira du nhu cau tdi thiéu, san
phdm dén dau tiéu thu dén ddy. Vi vay trong phuong 4n san xuét theo hudéng san phdm hang loai 2
phai ting thém vé s6 luong.

O day rang budc (6) ciia bai toan d6i ngau ciing thoa mén chat, diéu nay néi nén co thé sir
dung cach san xuét thir 3 thay thé cach san xuat thir nhét trong truong hop cach san xut thir nhét
gap kho khan vé trang thiét bi, nhién liéu.... Rang budc (3) cta bai toan géc thoa man long nén
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trong phuong an danh gia toi wu Y, san phim nay duoc xem la khong c6 gia tri, nghia 1a trong
phuong an san xuét tiép theo khong nén chi trong san xuat san pham nay.

2.9. PHUONG PHAP GIAI BAI TOAN POI NGAU BOI XUNG
2.9.1. Pit van dé.

Déi v6i cdp bai toan ddi ngdu ddi ximg , 101 giai clia bai toan nay co thé thong qua 10i giai
ctia bai toan kia (bang phuong phap don hinh) ma khéng can giai truc tiép no.

Xét cip bai toan doi ngau doi ximg sau:

P): f(X)= Zn:cjxj — max

dax, <b (i=1Lm)
j=1

X, 20 (j=1,n)

(Q:  @(Y)=D_byy, - min

j=1
>ax, 2c; (j=1n)
i=1
y; 20 (i = 1,m)

Gia stt Y* =(y1*, y2*, ...,ym*) 12 phuong an t6i vu cta bai toan (Q).
Dé tim Y* ta giai bai toan (P).

Dua bai toan (P) vé dang chinh tic, ta dugc bai toan (P'):

P): f(X)= Zn:cjxj — max

Z;aijxj +x,,,=b, (1=1m)
=

x; 20 (j=Ln+m)
Giai bai toan (P') bang phuong phap don hinh:

e Néu bai toan (P") vo nghiém thi bai toan (Q) cling vé nghiém.

e Néu bai toan (P') c6 nghiém tirc c6 phuong an tdi wu thi ba toan (Q) ciing c6 phuong an
t61 wru va tir dong cudi cung cua bang don hinh Gmg véi phuong an t6i wu cua bai toan (P') ta suy
ra duoc phuong an ti wu cia bai toan (Q).

Cong thire suy nghiém: Y* =(y1*, y2*, ...ym*) = (A"ne1, Ani2seeees Alnim)-
Trong do A i (i= I,_m ) la cac sb kiém tra cta cac bién phu X, >0,

(i= 1,m ) trong bang don hinh tmg véi phuong 4n tdi wu cta bai toan (P')).
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Gia sur x* =(x;*, xo*, ...,x,*) 1a phuong an t6i wu cia bai toan (P) thi nghiém X* cua bai
toan d6 ciing dugc tim thong qua cac sd kiém tra twong Gmg cua bai toan d6i ngiu (Q) trong bang

£

\ I , . , A * *
don hinh ung v6i phuong an to1 uu. x* =(x1*, X2*, ...,.X0™®) = (<A 1= A me2seeees =A 1men)-

Trong d6 A’ i, (7= 1,n ) 1a céc sb kiém tra ctia cac bién phu y.j >0 (j= 1,n ) trong bang
don hinh tng véi phuong an t61 wu cua bai toan (Q)).
Dbi voi cap bai toan ddi ngdu ddi xtng , vai trd cua bai toan gde va bai toan ddi ngiu cé thé
thay thé cho nhau.
2.9.2. Céc bai tip miu
Bai 1. Cho bai toan:
f(X) = x;+3x, +4x3+x4 — min
X, —2x, +2x,24
3x, =X, +4x, 2 -9
=3x, +X, +2x; —x, =210
x;20 (j=14)
- Viét bai toan ddi ngau.
- Giai bai toan ddi ngiu bang phuong phap don hinh, tir d6 suy ra nghiém cho bai toan trén.
Giai
o(Y) = 4y;- 9y,+10y; — max.

y, —3y; <1
-2y, +3y, +y; <3
-y, +2y; <4

2y, +4y, -y, <1
y;20 (i=13)

Pua bai toan dbi ng?tu vé dang chinh tac béng cach thém vao bai toan cac bién phuy; >0
(i= 1,_3) . Ta co:
o(Y) = 4y;- 9y,+10y; — max.

i —3ysty,=1
=2y, +3y,+y;+ys =3

-y, +2y,+y, =4
2y, +4y, -y, +ty;, =1
Yi 2 0 (1 = 177)

Tir bai toan dang chinh tic nay ta co ngay phuong an cyc bién xuat phat

Y’ = (0,0,0,1,3,4,1) véicosodonvi Es= {A4,A5,A6,A7 } trong R*.
Lap bang don hinh giai bai toan chinh tic d6 v4i phuong 4n cuc bién xuét phat F
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Bang 3 ¢ Aj > 0 Vj= 1,7. Phuong 4n t5i wu ctia bai toan chinh tic 1a:

3 11
Y, = (= 50525 A 747070 ) max 26.
( > 2 ) > 0

opt

‘. 4 . L x 3
Suy ra phuong 4n toi wu cuia bai toan doi ngau 1a: Yoy = (5 ,0,2) |, QOmax = 26.

Tir bang 3 ta suy ra phuong an t6i uu ctia bai toan gbc 1a:

Xopt = (X19X29X37X4) = (A$9 AS, A(), A7) = (0505652) Vé fmin = (pmax: 26

Bai 2. Cho bai toan:
f(X) = 2x;- X, +4x3 — max

X, +Xx, —2x; <5

X, — 2X, <4
X, + X, <2
x;20 (j=13)

Viét bai toan dbi ngiu.
Tim nghiém cua bai toan trén thong qua bai toan d6i ngau ctia no.
Giai
Bai toan dbi ngau:
o(Y) = 5y, +4y,+2y; — min
ity 22
Yi=2y,+y; 2-1
-2y, +y, =4
y20 (=19

= (P(Y) = 5yl+4YQ+2Y3 — min

YitY, 22

-y, +2y,-y; <1
-2y, +y, =4

y, 20 (i=13)

& o(Y)=5yi+4y,+2y; — min

yi+tY, —Y, =2
_Y1+2Y2_Y3 +Ys =1
=2y, +Y; ~Ye =4
y, 20 (i=1L6)

< 6 (§) = Sy +4y,+2y; +My;+Myg — min
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Vi+Y, -y +y;, =2
—Yi+2y,-y; tys =1
=2y, +Y; Yy tYs=4
y; 20 (i=18)

Ttr bai toan ndy ta c6 ngay phuong 4n cuc bién xuét phat:

Y’ =(0,0,0,0,1,0,2,4) vi co s& don vi Bs = {A,, Ay, A} trong R,

Lap bang don hinh giai bai toan véi phuong 4n cuc bién xuat phat Y° da biét.

Bang3 co: A< 0 V) = f6 Phuong 4n tbi wu cua bai toan (M) la:

YC’Pt = (0’2’49091707070) 5 (popt =16.

= Phuong 4n t6i wu cua bai toan chinh tic 1a: Y, =(0,2,4,0,1,0), @min = 16.

= Phuong 4n toi wu clia bi toan ddi ngu 1a: Yop = (0,2,4) ,  @umin = 16.

Tir bang 3, suy ra phuong an ti wu cia bai toan gde 1a:
Xopt = (X1,X2,X3) = ('A4 - As - A6) = (47())2) va fay = Pmin = 16.
BAI TAP CHUONG 2

Giai bang phuong phap don hinh
1.

DS: Xopt = (3.2,0,0,1, 1); fonax = 12

f(x) = 2x; + 3x3 — max

X, +X, +X, =5
X, +3x, +x, =9
X, — Xs =4
X, +2x, +x, =8
x,20 (j=16)

2. f(x)=2x; x5 + 2X3 + 5X4 - 5X5 - 5X¢ — max

—2x, +3Xx, +X; + X,
X, +4x, +x; +X;

-X; = 3%, +X; +X,

X; >0 (J:1T6)

=1
=4
=4

DS bai toan khong co loi giai (f(x) — + «)

3.
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2x, —3x, +X,4 >6
X, +7x, —3X, <1
-3X, — X, +X, =-3
X; >0 (J:E)

DS: Xope = (0,1/7,0,45/7,0,20/7); fmin = -3
4. f(x) = x; +2X; - 2X4 - X5 - 3X¢ — min
X, +X, +X,-X, =2

X, + X5 +Xg4 =12

4x, + x5 +2x, +3x, =9

x,20 (j=16)

5. f(x) = 2x; X3 - X3 -X4 — max

X, +X, +2x;-x, <5
X, +2x, +X, <7
X, + X5 +2X, <3
x;20 (j=14)
DS: Xope = (3,2,0,0); frnax = 8
6. f(x) = -5x; +5x; - 9x3 + 3x4 — min

-3x, +2x, -x, =-13
4x, —3x, +8x, <25
X, —2X; +2x, =4
-2x, +x,-3x, =>-13

x;20 (j=14)

DS: bai todan khong co loi giai (f(x) —-c0)

9 .
7. f(X) = 2X1 +7X2 3 5X3 + EXZ — min

X, —2x, —x; +3x, =14
X ey + X <8
X, —2x; +3x, =4
-2x, +x,-3x, =>-20

X; >0 (J:m‘)

DS: Xope = (0,0,34,16): frin = -98
8. Cho bai toan quy hoach tuyén tinh
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f(X) = 6X2 +4X4 + X5+ X —> min

X, =X, +3X5-7X, -2X5 + X, =14
—4x, +6x, —9x, +21x, +5x; - 2x, =-45
-2x, +4x; — X, +2X, - X5 + X, =-15
X;20 (j=16)

Chung t6 x© = (12,0,0,0,7,16) 1a mot phuwong an cuc bién cia bai toan. Loi dung x© giai
bai toan bang phuong phap don hinh.
Huéng déin va ddp so:
Chitng 16 x” thod man chdt 6 rang buéc trong hé rang budc cia bai todn va 6 vécto tiwong
ing déc ldp tuyén tinh.
Pé gidi bang phwong phdp don hinh can bién doi matrdn mo rong ciia hé phicong trinh
trong hé diéu kién dé duwa cac véecto A, As, Ag vé cac vécto don vi. Ta dwoc bai toan twong dwong.
f(x) = 6x; + 4x4 + x5 + X6 —> min
X, —X, +X;-2x, =14
4x, + X, + X4 =16
2X, =X, +3x, +x; =7

x;20 (j=16)

Phuong dn cuc bién x” = (12,0,0,0,7,16) itng véi co sé don vi:
A1, As, As, } = Ej3

Bdi todn c6 vé s6 phirong dn toi wu, tdp cdc phirong dn toi wu:

Eoopi} = ox 0 +h X0+ 0, X0V v6i 0 < Ao, Ay, o< T va Ao+ A Ay =1

Trong do: x'© = (50/3,0,0,7/3,41/3). va fyin = 23

opt
9. Cho bai toan:

f(x) = x; +2X; + X3 +3%4 - 2X5 —> max

3x, +7x, = X5 +7x,-2x;, =9
X, +8x +9x, +7x; =25
X5+ X, + X =3
x;20 (j=L3)

Chung to x© = (3,0,0,2,1) 1a mot phwong an cuc bién cia bai toan. Giai bai toan véi
phuong an cyc bién xuat phat do.

H.D: chi ra x” thod man chdt 5 rang buoc doc lap tuyén tinh. Gia twong tir bai tap 9. xop =
(5,1,3,0,0); fuax = 10.

10. f(x) = 2x; +10x; + 4x3 +8x4 + 8X5 + 3x¢ — max
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X, +Xj =5

—gx1 + X5 +2x, =11

b.S: Xopt = (5, 7,0,0,4,5);fmax =727
11. f(x)=5x; +4x, + 5X3 + 2X4 + X5 + 3X¢ — min

2, +X, 43X, +4x; -
4%, 43X, —X, +2X, =38
3X1 +X3+X6 =21
x; 20 (j=16)

@ = (50,090,6)

bS: x() =(7120500);x)
{Xop} = {AXS + (1- x5 0 SASTIVA frin = 79

f(x) = 2x; + X; - X3 - 4X4 = min

12.
2x, —2x; +3x, <12
2x, —3x, +X, =10
=6

2x, —=3x, —2x, -4x,

X; 20 (le?l)

BS: Xy = (5.0,0,1); foun = 6
13. f(x) =-x; + X5 - 3Xx3 — max

-2x, +X, +3x,
X, +X, +2X,
x,20 (j=13)

DS bai toan khong co phuwong an
14. f(x) =-X; - 2x; - X4+5 - max

IA
(o))

2x, +3x, —4x,
—3Xx, =5X, +X;

A
()N
08}

X, +X, =X,

x, 20 (j=14)

]
DS: Bai todn c6 vé s6 phirong dn t6i wu. Tdp phong dn téi wu c6 dang:

Lo} = A x+1-M)xD +0<A <1 |
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Trong do: x ") = (6,0,15,0); x2) ;= (6,0,7/4,0)f = 11

opt opt ?
15. f(x)=6x; +X; - 2X3 — min
Ox, +X, +X, <18
I5x, +x, =2x; =20

3x, +X, =3

x,20 (j=13)

DS: x5 = (1,5,0), fruin = 11

16. f(x)=x; + 2X; - 4x3 + 3x4 — min
2X, =X, +X; +X, =4
-6x, +3x, +3x, +2x, =18
-X,+X,-X;+X, =10

x. 20 (j=14)

J

DS: Xopi = (2,6,0,6), frin = 32

17. f(x) =X - 2X; X3 -8%4 + X5 + X¢ = max
X, +4Xx,-X; —X, +X, =12
X, —2X, =6

-2X, +3x, +6x, —2Xx5-X, =12

X;20 (j=16)

Néu ¢4 = -11 thi c6 két luan gi ?

BS: tri s6 cua f{x) khong bi chan trén tdp phwong dn (f(x) — + )

Véi cq - 11 bai todn c6 phwong dn cuc bién t6i wu:
Xopt = (11,0,6,0,3,0) va fonax = 20

18. f(x) =-2x; - 3x, +6X;3 -4x4 — min

2x, +3X, -Xx; +X, =1
4x, +6x, +3x, - 2X, =3
x;20 (j=14)

BS: bai todn c6 tdp phicong dn toi wu:

foop} = A x0+1-M)xE) +0<A <1 |

opt opt

Trong dé: x = (0,2/5,1/5,0); x2 = (3/5,0,1/5,0); foin = 0

opt opt

19. f(x)=3xy +4x; - 6x4 - max
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X, +4x, -2x, +x, =10
-2
=7x, +Xx, +4x, <22
4x, +2x, —2x, —4x, =20

2X, — X5 +Xg

IN

x;20 (j=15)

BS: Bai todn khéng cé phwong dn t6i wu(f (x) — + o).

20. f(x) =4x; - 2X, + X3 - X4 — min
2x, +2x, +Xx, =10
Xl+5X2+3X3+%X4 <32
2x, —2X, +2x, +Xx, =16
x;20 (j=14)

DS: Xope = (8,3,0,6); finin = 20
21. f(x)=x1-2x2-2x3+x6 — min

4x, +2x, =X, +X5 +2x, =5
X, —3X; +2X, - X <10
3x, =X, =5x; +3x,-4x, <3

X, +X, +X; —2X, +X; =4

x;20 (j=16)

DS: Tri s6: f (x) — - oo trén tdp phirong dn. Bdi todn khéng cé phwong én t6i wu
Giai va bi¢n ludn céc bai toan sau day theo tham s6 m

22. . Cho quy hoach tuyén tinh: f(x)=-2x, +x, — max

-X, +ax, <1
X, —a(3-x,) =10-3a

x; 20 (j=12);a—tham so
PS: Néu a <0 bai todn khéng cé phwong an t6i wu (f (x) — + )

{ 11
Néw0 < a < 1/3; 3 = (9/2; 11/20); for = =9
a

, 1
Neua > g, Xopt = (]0,0);fmax =-20

23. f(x)=3x;+4x, > min
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ax, —2x, > 2

X, +a(x,-2)+x, =2(2-a)
x;20 (j=1,3);a—tham so
p |
DS: Néu a < E bai todan vé nghiém
. 1 2 2
Neuwa 2> —; xop = (—,0,4=—); fuin = 6
2 a a a
24.  f(x)=5x; +2x, + 5x3 — min

d4a(x, —=1)—x, +4x,; = 2(1-2a)

ax, +Xx, +X, <3

x; 20 (j=13);a—tham s6

. 1
BS Néu a < ],' xopt = (0,0, 5);fmin = %

, 1
Neuwa>1; Xop = (—, 0,0,); fruin = i
2a 2a

25,  f(x)=4x; +2x; - max
ax, +x, <6
ax, <3

-2ax, —x, =-10

x;20 (j=12);a—tham s6

PS: Néu a <0 bai todn vé nghiém

£ 12
Neu 0 < a <2; Xop = (3/a,3); fnax = —+6

a

Néua > 2; xopi = (0,6); fruax = 12
26. f(x)=x;+ X+ 2X3-3%x4 = min
X, +Ky +ax; A =2
X, +2ax; +x, =3

4x, +ax, =1

x;20 (j=1,4);a—tham s6

4 11

7_909 _);fmin _2'
7 4 2

27. f(x)=ax1+x2+%x3+3x4-x5 — min

70



Chirong II: Quy hoach tuyén tinh

-2%, +3x, +X5; +2x, -6x5 =12

—5x1+%xz+3x4—5x5 <22

4X1—%X2—X4+2X5 <38

Giai bai toan véi a > - 2. Tim gia tri cua a dé bai toan c6 vo s0 phuong an toi uu.
Tim mot phuong an toi uu c6 x, = 32

DS:xD = (0,12,0,0,4); fruin =8

opt

. 36 68
Voia = - 2 im dwoc phwong an toi wu nita: xgiz = (? ,36,0,0, ?),
Nén tdp phuwong dn toi wu la:

Dopip={AxY +(1-)x@ 0, <A<1)

opt opt

Duea vao yéu cau cé x; = 32 suy ra lxglp)t +(1-4) xf;z =32

9. 1 ’ A A s N
Gidi ra dwoc A = g suy ra phurong dn toi wu can tim la:

Xopt = (6,32,0,0,12)
Giai cac bai toan qui hoach tuyén tinh thong qua bai toan d6i ngiu:
28. f(x) = x; +5x; +x3 > min
3x,+2x, +x,; =4
2x,+x, —X; =2-2
X;=3x,-2x; =1

x, 20 (j=13)

w |

4
bS: Xgp; = (5, 0, 0) ;fmin 3

29.  {f(x)=x1+5x; +4x3 - 6x4 > max

2x,+3x, —4x,-5x, <1
=5x, +6x, —x; + x, > -2
4x, +x,-2x; +3x, <2
x; 20 (j=1,4)

DS: Bai toan khong co phuwong an.

30. f(x)=-x;+2 X, +2x3 tX4 +5X5 — max
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2
—X, +3x, —-—-Xx, <—
3
13
——X; = 3X, +X; + =X, Xs 2?
X, + 7X, — X5 — 3x, — 7X; >-5
x,.20 (j=15)

bS: Xopt: (6,0,5,2,0) ,fmin = 0.

31.  f(x)=3x1+ X, +2X3 -X4 -2X5 — max

5, +X, —X;—2x, +8xy =5
?xl + 3x, —%x3 - 6x, + 20x; > 20

17 3 3 15
Txl +X, —ZX3 —5x4 +6x, <—

2 1
—X, +—=X; <3
3 2

x,20 (j=15)

DS Xop= (0,15,6,2,0), fuax = 25.

32. Giai bai todn qui hoach tuyén tinh sau thong qua bai todn doi ngau ciia noé:
f(X) = 2x1+ x; -x3 > min

—X, AR XX, /=1

X ARBX e 29 2% /> 3

—2X, + X, —2X;—X, = b,

—2%;  +X,—3x; - 3%, > -2

X,X,,X;20, x;<0

- Néu trinh ty gii bai todn trén.

- V6i bs nhén gia tri duong, tim két qua ctia bai toan.

- Tim b; dé bai toan c6 phuong 4n tdi uu.

- Thong qua viée tinh toan giai bai toan dbi ngau, hiy xac dinh xem c6 dau hiéu nao ching
to bai toan gdc da cho ¢6 nhidu phwong 4n t6i wu? Néu co, hiy tim mot phuong an téi wu khac cua
bai toan.

33. Cho bai toan:

f(X) = (C,X) > max

Zn:ijj =B
=1

Xz0
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Chimg minh ring néu Aj= Ay, j#k va ¢;< ¢ thi diéu kién can dé phuong 4n X" t6i wu 1a x;

HD: Xét hai rang budc j va k ciia bai todn doi ngau.
34. Ching minh rang bai toan:

f(X) = (C,X) > max

Giai dugc néu véi mdi chi sb j déu co it nhat mot a;; >0.

HD: Xét bai todan doi nngu nhan thcfy Vvé trdi cia moi rang bugc déu cé it nhat mét a; ;>0.
Suy ra bai toan co phwong an.

35. Cho bai toan:

n
f(x) = Zijj — max
j=1

Max, <b (i=1m)
j=1

x. 20 (j=1n)

J
Dung bai toan dbi ngiu ching minh bai toan trén khong giai dwoc néu b; < 0 Vi va
Ji @ oa; >0 V.
36. Viét bai toan dbi ngau va chi ra cip rang budc ddi ngau ciia bai toan sau:
a. f(X) = x;+3x,-X31+2X4 = min
-X, +5x,+3x, =3
=X, +2X;-X, =-2
X, +2x, +x, =5
;20 (j=14)
b. f(X) = 2x1-Xo+5%3— max
X, —3x, +x;+2x, <8
-3x, +X,—2x; <-4
-5x, +x, <12

x;20 (j=14)

c. f(x) = x1+2x,+3x31+4X4 + 5X5—> min
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=Tx, +3x, —x; +2x,<1
4x, +2x; —x, +3x=2-2
—2x, +3x,+5x, —x,< 4
X, +3x, —x; +2x,23

x;20(j=15)

d. f(X) =-4x;+2X,-5%3-X4+X5—> max
=2X, + Xy, — X, +3x5 =>-12
X, +3x, - X;+x; =23
4x, — X, +3x, —X; <4
x; 20 (j=15)

e. f(x)=2x;-3x+4x3+5X4 -X5— min

- x, +3x, =5x; +x, —x,=4
2x, —x, +x, +2x,<8

3x, +7x5;—2x,2 -6

Sx, —x; +3x,=12
-2x,+x,+3x, 210

xs<1

X,,x, 205x;,,x;<0;x,,x, € R

37. Dung Iy thuyét dbi ngdu chimg t6 cac bai toan sau giai duoc:
a. f(X)=2x; +5x; +3x4 > max

X, —2x;+2x, =-5

3x, +4x,-x, =-9

5x, +3x, +2x; =14
X;,X,,X; < 0; Xx,,X; €R

b. f(X)=3x; +2x3 +4x5—> min
2x, - x;+3x, <16
4x,-3x,+x; =29

—X, +X; —2x; =-11

X,,X3,Xs 2 0; x,,x, €R

c. f(X) = x;+2x, +3x; +...+nx, — min
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x;20 (j=1n)

38. Dung ly thuyét d6i ngiu, chimg minh ring cac bai toan sau khong giai dugc:
a. f(X)=-2x; +x,+4x3+3x4— min

3x, +x, —2x;+5x, =30

2X, +x;-2x, =120

2x, +2x, +x;, -2x, =12

X, 20 (j=14)

b. f(X)=2x; +3X3 -4x3+X4+2X5—> max

-2X, +5x; —x, —3x; =-7
X, +2x;-x; <11

X, +4x, - x; +6x,—X; <0
3x,+2x, = 24

X,,Xs =2 05 X,,X,,X; €R

C. f(X) = -X3 +2X2+4X3-X4-3X5+5X6 —> min

X, =2x;+x, =12

—4x, +x, =-8

2x, + X, + X3 +3x, —2x, +4x, =15
—X; +5x; +4x, - 2x, <7

x; 20 (j=13),x eR (j=4,0)

39. Cho bai toan:
f(X) = -2x1-6X,1+5X3-X4-4X5 —>max
X, —4x, +2x;-5x, +9x;, =3
X, —3x,+4x,-5x; =6
X, = X3 +X,—X; =1
x;20 (j=15)
Ap dung 1y thuyét d6i ngdu, chimg minh ring X* = (0,0,16,31,14) 13 phwong 4n tbi wu cua bai
toan da cho.
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HD: Viét bai todn doi ngdu va sir dung dinh 1y @6 léch bi.
40. Biét rﬁng X*=(0,5,0,3) 1a phuong an tbi wu cua bai toan:
f(X) = 10x;+5%,+13x3+16x4 —>min
2x, +3x, +x;+x, 216
X, +2X, +3x; +4x, =22
3x, +x, +4x,+5x, =20

x;20 (j=14)
Tim phuong an tdi vu ciia bai toan dbi ngau:
3
DS: Yo=Y =(0, 5,2).

41. Cho bai toan:
f(X) = x1+3x,+2x3+3%x4+5%5 — min
X, +2X, - X;+X,—X; =3
—X, —X;+2x, +4x, =218
—X, +3x;+2x;, <10

x, 20 (j=15)

J

W |~

, 0) 1a phuong an t6i wu

b

W | —

Tim phuong an tdi wu cta bai toan da cho biét ring Y* = (
ctia bai toan dbi ngau.
DS: Xope =X =(0,0,0,5,2).
42. Kiém tra tinh tdi wu cta phuong an X = (5,-6,1,-4,0) ddi voi bai toan:
f(x) = X1-2X,tX3-X4+X5s —> min
X, =2X,+X;+3x,+X; =6
2X, +3%, = 2%, - X, +X; <4
X, +3x,—4x, =8
X,;,X;,Xs = 0;x,,x, €R
HD: Su dung dinh ly do léch bu.
43. Cho bai toan
f(x) =3 x119x,-2x31X4-4Xs — min
—X, +5X, = 3x; + X, —2X;, =-6
3x, —4x, +2x,-x,+x; =4
4x, = X3 +2x, - 3x, =2

x, 20 (j=15)

J
Va vécto X° = (2,0,0,8,6).

Viét bai toan doi ngau va chi ra cap rang budc doi ngau cua hai bai toan.
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Phén tich tinh chat cua vécto X° dbi v6i bai toan da cho. Xac dinh tap phuong an tdi wu va
cac phuong an cyc bién toi vu cia 2 bai toan (néu co).

1 5
bS: Xopt =X= (—]+E X5,0,0,-7+EX5,X5) , x5 20

3 11
X* = (5,0,0,?,5)
44. Cho bai todn:
f(X) = x;- X +6x3+5X47+Cs X5 +C6Xg —> min

X, — X, — X, +3x; =-3
X, = 2X;— X, +2X,+3x, <-5
—X; + 2%, +X; +3x, —x;+3x, =10

x; 20 (j=2,6), x €R

J
Va phuong an X = (0,2,3,1,0,0).
Viét bai toan dbi ngau. X° c6 phai la phuong an cuc bién hay khong?
Tim diéu kién ddi véi cs, ¢ dé X° 1a phuong an t6i uu, khi d6 xac dinh phuong an t6i uu cua bai
toan doi ngau.
PS: X’ - khong la phirong dn cuc bién.
cs23,¢c6 =2
Y oot = (3,-2,2).
45. Xét bai todn:
f(X) = x;+7X2 +3X3+5X4- X5 -5X¢ —> min
2%, -3x, +X;+X, - X; =D,
—X, +2X, = 5X;—X;+3X, =D,
—6x, +7X, +3X; =X, +4x,+X, =D,
X;,X5,X, =20; x,<0; x,,x;€eR
Dung Iy thuyét d6i ngau chimg minh bai toan trén giai duoc véi moi vécto B = (by, b, , bs).
Xac dinh phuong an toi vu cua bai toan doi ngau theo vécto B.
Tim phuong an tdi wru cua cap bai toan dbi ngﬁu khi B = (6,6,-4).
Cho b, =4, by = 5. Xéc dinh b; d& moi phuong 4n ciia bai toan dbi ngau déu toi wu.
DS: 3b;+by+b3>0Y =(8,5,3).
3b+ b, +b3<0 Y=(-70,-2)
3b,;+by+bs = 0 moi phirong dn ciia bai todn doi ngdu déu toi weu.
X =(0,2,0,10,-2,0).
b, =-3.
46. Mot doanh nghi€ép lam kinh té co 3 loai nguyén vat liéu (NVL) khac nhau c6 thé san
xuat dugc 4 loai san pham (SP) . Binh murc vé NVL moi loai cho viéc san xuat 1 don vi san pham

cung loai véi lwong NVL mdi loai ma don vi c¢6 thé huy dong duoc cho trong bang sau:
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kién han ché vé NVL, dong thoi tong thu nhap khi ban cac san phdm san xuét ra dugc nhiéu nhat.

SP trir lugng
SP1 SP2 SP3 SP4
NVL NVL
NVLI 3 44
NVL2 3 50
NVL3 5 2 4 41
Gié ban
11 6,5 10
(USD)

Yéu cau doi voi don vi la can st dung cac phuong phap san xuat sao cho phu hop voi dicu

a. Lap dang toan hoc cua bai todn trén ? Viét bai todn doi ngau, néi ro ndi dung kinh té cac

bien trong bai toan doi ngau.

b. Dung 1y thuyét d6i ngiu, Chimg t6 vécto X = (5,8,0,0) 1a phuong an téi wu cia bai toan
gbc. Phan tich y nghia kinh té trong mdi quan hé giwa hai bai toan trén co s& 2 phuong an tdi uu

cua chiing.

78

HD:

a. Goi x; la luong san pham logi j sé san xudt, j=1,4
- Khi d6 mé hinh toan hoc cua bai toan la:
f(x)=11x, +6.5x, +10x; + 7x, > max (1)

3x, +4x, +5x; +3x, <44

3x, +4x, +6x, +5x, <50 2)
5x, +2x, +4x,+3x, <41
x; 20,4 3)

- Bai todn déi ngau voi bai todn (1)-(2)-(3) la:
g(y) =44y, +50y, + 41y, > min (1"

3y, +3y, +5y; =211
4y, +4y, +2y, 26.5

2"
Sy, +6y, +4y, 210
3y, +5y, +3y; =27
y, 20,i=13 (39

- Y nghia kinh té:

-Xj = 1,4 la s6 lirong san pham logi j sé san xudt theo ké hoach.
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-yi 1=L14 la gia dau vao cua cac loai nguyén liéu thir i.
Khi do neu ton tai mot ke hoach san xuat thoa man cac diéu kién da co cua doanh nghiép
sao cho ban dwoc nhiéu tién nhat thi ciing ton tai mot gia dau vao dé doanh nghiép lwa chon sao
cho dap wng moi diéu kién da co ma chi phi san xuat la it nhat va tai hé thong gia dau vao do,

tong so tién chi phi san xuat bang tong so tién ban san pham.

b. Dung dinh Iy doi ngdu chitng t6 x=(5,8,0,0) la y* = (v*; ,y*,y*;) xdc dinh dwoc tir x la 2
phirong dn ciia cdp bai todn doi ngau va f(x) = g(y*).
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Chirong III: Cdc mé réng ciia quy hoach tuyén tinh

CHUONG lll: CAC M&’ RONG CUA QUY HOACH TUYEN TiNH

3.1. BAI TOAN VAN TAI PONG
3.1.1. Ngi dung bai toan.

a: Bai toan:

Mot don vi quéc phong nhén nhiém vy van chuyén mot loai hang hoa thuan nhat tr m dia
diém (kho, noi san xuét ...) phat A; (i=1.m) véi luong hang tuong tng 1a a; (i=1.m) don vi dénn
dia diém nhan hang (diém thu) B; (j =1.n) véi nhu cu tiép nhan 1a B; (j =1.n) don vi. Biét chi
phi van chuyén mot don vi hang hoé tir diém phéat A; (i=1.m) dén diém thu B; (j =1.n) 1a C;
(i=1._m, j=l._n). Hay 1ap ké hoach van chuyén thoa man yéu cau giao hét nhan du, sao cho chi phi
van chuyeén tong cong 1a nho nhat, biét rang tong luong hang phat ra dung bang luong hang thu
vao, tuc la:

m
Zai =
i=1

Diéu kién (*) goi 1a diéu kién can bang cung - cau (C- C) hay goi la diéu kién cin bang thu -

b, *)
=1
phat.
b. Mo hinh toan hoc:
Goi Xj; (iZFn, j=ﬁ1) 1a luong hang van chuyén tir tram phat A; (i=ﬁn) dén tram thu B; (g

=1._n), khi d6 bai toan c6 dang:

f(x)=iicyxﬁ — min (3.1)

i=1 j=I

Sy, =a,(i=1m) (3.2)

[
=
=:

I
\@‘
~
~

Il

S
~

(3.3)

x 20i=1lm,j=1n) (3.4

Ta thiy (3.1), (3.2), (3.3), (3.4) 1a dang toan hoc ciia bai toan dang dong.
Néu két hop véi diu kién D a, = > b, ta goi 1a bai toan can bang thu phat (con goi la bai
i=1 j=1

todn van tai dang dong).

c. Bai toan van tdi dang bang

Ta dua bai toan vao mot bang goi la bang van tai.

Bang gdm (m+1) hang va (n+1) cot, cot 1 ghi tén va lwong hang & cac diém phét (A; va a;).
Hang 1 ghi tén va luong hang & cac diém thu (Bj va b)), (m x n) 6 con lai trong mdi 6 goc trén bén
trai ghi cudc phi cjj, goc dudi bén phai ghi lugng hang x;.
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B, |b b, b | by
Aj
a| Cl1 Ci2 Cij | wennen Cin
X11 X12 X1j Xin
ap Co1 Co2 e (%] T Con
X21 X22 X2j Xon
ai Ci1 Ci2 Cjj Cin
Xi1 Xi2 Xij Xin
Am Cmi Cm2 Cmni Cmn
Xml Xm2 Xmi Xmn

* Cac khai niém vé bai toan dang bang:

+ O chon: La 6 ¢6 lugng hang xjj >0, con goi 1a 6 str dung, khoanh tron x;; lai.

+ O loai: La 6 khong c6 hang, tirc x;=0, ta dé trong 6 do.

+ Day chuyén: 1a mot doan thang hay mot day lién tiép cac doan thang gap khic ma hai dau
mut 13 hai 6 chi ndm trén cung mot hang hoac mot cot véi mot 6 chon khac thudc day truyén cua
bang van tai.

+ Chu trinh: La day chuyén khép kin

Nhu vay mdt hang hodc mot cot ma chu trinh di qua thi chi di qua hai 6 va s6 6. Do d6 sb 6
it nhat cia mot chu trinh 12 4.

+ Ma trdn X = (Xj)mn thoa man hé (2) - (4) dugc goi 1a mot phuong an cua bai toan.

+ Phuong an: X = (X j)mn thoa man dugc goi la phuong 4n cuc bién cia bai toan van tai
néu tap hop cac 6 twong tng voi cac thanh phan duong ctiia né khong tao thanh chu trinh.

+ Phuong an X = (Xjj)mn dugc goi 1a phuong an cuc bién khong suy bién néu s6 6 chon cua
n6 dung bang m+n+1.

+ Phuong an X = (X j)mn dugc goi la phuong an cuc bién suy bién néu s6 6 chon cua n6 nhod
thua m+n+1.

+ Mot phuong an thoa man yéu cau (1) dugc goi 1a phuong an tdi wu (nghiém) cta bai toan, ky
hiéu 1a X
3.1.2. Tinh chit chung ciia bai toan vén tai dong

- Bai toan van tai dong 1a mot trudng hop riéng cua bai toan QHTT dang chinh tic. Trong
hé (m+n) phuong trinh rang budc chi c6 (m+n-1) phuong trinh doc 1ap tuyén tinh do d6 mot
phuong an cyc bién c6 tdi da (m+n-1) thanh phan duong.
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- Céc véc to diéu kién A tuong ing vdi bién x;; co thanh phan i va thanh phan (m+j) bang 1,
cac thanh phan con lai déu bang 0.

- Bai toan luon luon c¢6 101 giai.
3.1.3. Phuong phap thé vi giai bai toan vén tai dang dong

a. Phwong phdp tim phwong dn cwe bién xudt phat.

Pé xdy dyng mot phuong an cyc bién xuit phat ngudi ta thuong sit dung mot trong ba
phuong phap sau:

- Phuong phap goc Tay-Bic.

Phuong phap goc tay bac gdm nhitng budc sau:

Budce 1. Chon 6 nam & dong 1, ct 1 cua bang van tai.

Budc 2. Phan lugng hang h = min{a,;, b,} vao 6(1,1)

Budc 3. Panh ddu hang (cot), theo d6 lugng hang & tram phat (tram thu) twong Gng da hét
(da du).

Budc 4. Quay tro vé budce 1 thuc hién cong viéc ¢ nhitng 6 con lai.

- Phuong phap min- cude.

Noi dung phuong phap min cude gdm céac budc sau day.

Budc 1. Chon 6 ¢6 cude phi thdp nhat dé phan hang gia st 1a 6 (i.).

Budc 2. Phan lugng hang h = min {a;, b;} vao 6(i,))

Budc 3. Panh diu cac 6 thudc hang i, hodc cot j néu tram phat A; da phat hét hang, hoic
tram thu B; da nhan du hang.

Budc 4. Quay trd lai bude 1 thuc hién cong viée ¢ nhiing 6 con lai.

- Phuong phép xap xi Phoghel.

* Pinh nghia. Do 1éch cua hang (cot) 1a hiéu sb gitta 6 co cudce phi thip thir nhi trir di 6 co
cudc phi thap thir nhat cua hang (c6t) do.

Noi dung ctia phuong phap Phoghen gom cac budc sau:

Budc 1. Chon hang hodc ¢t ¢6 do chénh I¢ch 16n nhét

Budc 2. Chon 6 ¢ cudc phi thip nhat thugc hang (cot) co dd chénh léch 16n nhat, gia st
0(i,).

Budc 3. Phan luong hang h = min{a;, b;} vao 6(i,))

Budc 4. Panh dau cac 6 thude hang (co0t), theo do tram phat A; da phat hét hang hodc tram
thu B; da nhan du hang, quay tr¢ vé tir budce 1 tiép tuc thuc hi¢n thuat toan.

b. Tiéu chudn toi uu

Phuong an cyc bién khong suy bién X=(Xjj)mn duoc goi la phuong an t6i uu khi va chi khi
t6n tai cac sd u; (i=1._m) cho céac hang va céc sb Vi (j=1._n) cho céac ¢t cia bang van tai sao cho:

u+v,=c¢; ,@.j):x;,>0 (1)
{ui +v, <¢; L, ())ix; =0 (2)

Phuong trinh (1) tmg v6i 6 (1.j) 1a 6 chon.
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Phuong trinh (2) trng v61 6 (i.j) 1a 6 loai.

Cac sd u; ,vj duoc goi la hé théng thé vi, trong do u; (i=m) duoc goi la thé vi hang, v;
(7=1.n) goi la thé vi cot.

¢. Thudt todn thé vi

Budc 1: Tim phuong an cuc bién Xuat phat X= (Xij Jm.xn

Str dung mot trong 3 phuong phap da trinh bz‘iy & trén dé tim phuong an cuc bién Xudt phat
(néu phuong an tim dugc la phuong an suy bién thi ta phai bd xung 6 chon khong dé dugc
phuong an khong suy bién, 6 chon c6 vai tro nhu cac 6 chon khéac).

Budc 2: Kiém tra tinh t&i wu ctia phuong an.

+ Xay dung hé thong thé vi.

H¢ (1) 1a hé phuong trinh c6 (n+ m) anva (n+m-1) phuong trinh doc 1ap tuyén tinh nén h¢
(1) ¢6 vo sb nghiém. Néu cho u; (i=1.m) hodc v; (j=1.n) mot gia tri @ tuy ¥ thi moi gi4 trj khac
déu xac dinh dugc mét cach duy nhat theo (1).

+ Tinh céc s kiém tra.

Dua vao (2) ta dat Aj= ut vi-cij (i=1.m, j=1.n) goi la udc lwong kiém tra va tinh A;; tng
voi cac 0 loai. C6 hai kha nang xay ra:

-Néumoi A; <0 (i= L.m, j= L.n) thi phuong 4n dang xét 1a ti wu (thuét toan két thic).

- Néu ton tai Aj>0 (i=Llm,j= 1._n) thi phuong an dang xét chua tdi uu, chuyén sang
budc 3.

Budc 3: Xay dung phuong an méi

+ Chon 6 diéu chinh:

O (r,s) goi 14 6 diéu chinh néu: A= max {Aj>0 (1= El,j = Hl)}.

+ Tim chu trinh diéu chinh: La chu trinh v&i 6 xudt phat 14 6 diéu chinh, cac 6 con lai 1a 6
chon. Goi V 1a tap hop cac 6 thudc chu trinh diéu chinh.

+ Panh diu cac 6 cia chu trinh, bat du tir 6 diéu chinh danh diu (+) rdi xen k& nhau danh dau (-),
(+)... cho dén hét chu trinh. Ky hiéu V' 1 tap hop cac 6 o dau (+), V™ 1a tap hop cac 6 c6 diu (-). Khi do:
v=V' V.

+ X4c dinh luong hang diéu chinh:

q = min{x;: (1)) €V },q>0.

+ Diéu chinh sang phuong an méi: X' = (x ilj )., VOIL

mxn

X;; ,néu(i,j eV
x; =1%;+q ,néu(i,j)eV

X;-q ,néu(i,j)e Vv’
Goi X' dong vai tro nhu X° rdi quay lai bude 2 cho dén khi tim dwoc phuong an tdi wu.
Chu y:
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- Néu 6 diéu chinh khong duy nhat (tirc c¢6 hai hay nhiéu 6 co Ajj= Ay) thi ta chon theo
nguyén tac: Xét theo hang tr trén xuong dudi trong bang van tai gap 6 nao dau tién thi ta chon
lam 6 diéu chinh.

- Néu c6 thé thi ta chon 6 (io,jo) ndo d6 ma:

q .Alg,jo = max {q. A }>0
thi gia tri ham muyc ti€u giam nhanh hon, thuat toan dugc riat ngén.
3.1.4. Cac dang bai tip mau

Bai 1: Giai bai todn van tai véi so li€u cho trong bang sau:

Bang 1
b;
30 25 35 40
aj
45 9 1 2 7
50 5 4 6 2
35 5 6 1 3

Giai:

Céch 1: Tim phuong 4n cyc bién bang phuong phap goc Tay Bic.
Budc 1: Tim phuong an xuat phat X° bang phuong phap goc Ty Bic.
Str dung phuong phéap goc Tay Bic ta duoc phuong an cho ¢ bang 2.

Bang 2: X"

30 25 40 uj

45 9 1 2

50 D)

©
He | /¢
©

L]
35 s |lsle [4]|1
)

Vj 9 1

(98]
1
—

+ Ta thay X 1a phuong an cyc bién khong suy bién.

Budc 2: Kiém tra tinh t6i wu cua X°.

+ Xay duyng hé th(‘Sng thé vi: Cho u; = 0 khi do6 ta tinh duogc cac sb u; va vj con lai nhu trong
bang 1.
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+ Tinh s6 kiém tra: S6 kiém tra A= uit vi-cy (1= l._m, j= I._n) duoc ghi & goc trén bén
phai nhu trong bang 1. Trong bang 1 ta thdy X° chua tdi wu vi ton tai mot sé udc lugng kiém tra
khoéng am. Khi d6 ta chuyén sang buodc 3.

Budce 3: Xay dung phuong an méi X'.

+ Chon 6 diéu chinh.

O diéu chinh 12 6 (1,3) vi A;3= 8 =max{7,8,1,6 }.

+ Tim chu trinh diéu chinh.

Chu trinh diéu chinh nhu trong bang 1.

+ Panh dau chin 1é xen k& nhu trong bang 1. (Bat dau tir 6 diéu chinh d4nh dau (+))

+ Xac dinh luong hang diéu chinh.

Luong hang diéu chinh q = min{30,10,35}=10.

+ Piéu chinh sang phuong an méi X' = (x }j)

Duya vao cong thirc:

X néu (i,j) ¢ V

1
/

Xjj =1X; +q néu (i,j) e V*

x; -q néu(i,j) eV’

ta co6 bang 3 sau:

Bang 3: X'
b;
30 25 35 40 "
4
45 |9 1 2 lol7 0
| G| @
50 |5 L1ll4 [g]]6 2 -5
65)| +©)
35 |5 6 [o]l1 l6l|3 4
1) -
Vi 9 1 11 7
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Béng 4: X*
b;

30 25 35 40 u
4
45 |9 L. 1@2 loll7 [L]] o
50 |5 [L |4 6 2 4

©)| 6

35 |5 6 [oll1 [al|3 5

+P| -6
Vj 0 1 2 -2

O bang 3 ta coi X' nhu X° rdi quay lai bude 2. Ctr tiép tuc nhur vay ta tim duoc phuong 4n
X2, X* va phuong 4n téi uu cho & bang 6.

Bang 5: X®

30 25 35 40 uj

50 |5 [sll4 [1]]6 2 6
+ D -(©

35 |5 6 1 3 [o]] 1
@) + ©

Vi 4 R, 0 -4

Béng 6: X*
4

30 25 35 40 "

50 |5 4 [4lle

35 5
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Két luan:

0 25 20 O
Xopt=X'=[10 0 0 40 |; fun=fXop )= 310 (dvep).

20 0 15 O
Céch 2: Budc 1: Tim phuong an xuét phat X° bang phuong phap Min- Cudc.

Bang 1: X°
a
30 25 35 40 u;

45 |9 1 2 7 1] o

50 |5 4 | 1lle

35 5@[6 L6l 1 3
: @

Vi 9 1 2 6

Khi st dung dung phuong phap Min-cudc ta dugc phuong &4n cho & bang 1 nhu trén.
Phuong 4n X° & bang 1 1a phuong 4n suy bién, ta thiy s6 6 chon 1a m+n-1=5 nén ta phai bd sung
0 chon 0 vao 6(1,3).

Budc 2: Kiém tra tinh t6i vu cia X°.

+ Xay dung hé thong thé vi.

Cho u; =0 khi d6 ta tinh dugc céc u; ,v; con lai nhu ¢ bang 1.

+ Tinh cac s6 kiém tra.

S6 kiém tra Ajj =uitvj-ci; duge tinh va ghi ¢ goc trén bén phdi nhu ¢ bang 1.

Ta thiy ton tai A;;> 0 nén X’ 1a phuong 4n chua t6i wu, ta chuyén budc 3.

Budc 3: Xay dung phuong an méi.

+ Xac dinh 6 diéu chinh. O diéu chinh 1 6 (1,3) vi A;;= max{A;>0}= max{1,0,3,2}=3.

+ Xac dinh chu trinh diéu chinh. Chu trinh diéu chinh dwgc xac dinh nhu trong bang 1.

+ Xac dinh lugng hang diéu chinh: Lugng hang diéu chinh: q = min{x;: (i,j) eV }=
min{20,35 } = 20.

+ Piéu chinh sang phuong 4n méi X"

Str dung cong thirc:

X;; néu (i,j) ¢ V
/I A .. +
X =1X;; +q néu (1,)) eV

X; -q néu(i,j) eV’
ta duoc phuong an méi X' & bang 2:
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Bang 2: X'

30 25 35 40 uj

45 |9 [3]1 2 7 [L4]] 0

50 5 4

35 |5 6 |6]1 3

Vi 6 1 2 3

Véi phuong an X' ¢ bang 2 ta coi nhu X° rdi quay lai bude 2 (kiém tra tinh t6i uu ciia phuong

an). Ta thay X' 1a phuong an t6i wu vi moi A <0(= E ,j=1,4).

Keét luan: Phuong &n t6i wu cua bai todn la:

0 25 20 O
Xop=| 10 0 0 40|; fhi=f(Xop )=310 (dvep)
20 0 15 O

Céch 3: Tim phuong an cuc bién bang phuong phap xap xi Phogel.
Budc 1: Tim phuong an xuét phat X° bang phuong phap Phogel.
Khi sir dung dung phuong phéap xap xi Phogel ta duoc phuong an X° cho & bang 1 nhu sau:

Bang 1: X°
b; Chénh
a 30 25 35 40 léch
hang
45 |9 1 @ 2 7 115 |
50 |5 4 6 2 224l4
35 |5 6 1 3 2222
Chénh | [4] |j 1 |
léch cot 1 1
1 1

Dé cho d& nhin ta chuyén phuong an X° xudng bang 2 sau:
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Béng 2: X°

30 25 35 40 u

50 |5 4 |sle |62 2

35 5

Vi 7 1 2 4

Budc 2: Kiém tra tinh t6i uu ciia phuwong an xuat phat X°. Ta thay X° 1a phuong an chua tbi
vu. Didu chinh X° — X' ta dugc phuong an X' cho ¢ bang sau:

Bang 3: X'

30 25 35 40 u;

5 |9 [3]|1 @)2 7 [4]] o

50 |5 4 |-4ll6 |5]]2 B
35 |5 6 |-6]|1 3 B
Vj 6 1 2 3
0 25 20 0
X'1a phuong an thi wu: Xpu=X'=[10 0 0 40 |; fr=F X ) =310 (dvcp)
20 0 15 0

Bai tap 2: Gidi bai toan van tai voi cac so liéu duge cho ¢ bang sau:

b;
150 90 90 70
a
120 9 6 3 9
125 6 8 7 8
155 5 7 2 7
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Giai: Céach 1: Tim phuong an xuét phat bang phuong phap goc Tay Bic.

Budc 1:Tim phuong 4n xuat phat bang phuong phap goc Tay Bic ta duoc phuong an xuét
phat X° dugc cho ¢ bang 1.

Budc 2: Kiém tra tinh t6i wu cua phuong an xuét phat X°.

Ta thay X’ 1a phuong 4n khong suy bién, chua t&i uu.

Bang 1: X°
il 150 90 90 70 u

aj

9 6 1513 [7]]9 Lell 3
120 _ +@

6 8 7 g Lall o
1251 .G || O
E 7 2@ 7® 5
v; 6 8 7 12

Bude 3: Piéu chinh X° — X' ta duogc phuwong an X' cho & bang 2

Bang 2: X'
b;

150 90 90 70 0
aj
120 |9 6 I3 lo-l| 3

() |+ &
125 |6 8 -1 Lo

L/
155 |5 Lal|7 Lalf» @ 7 @ 2
Vi 6 8 0 5

Ta coi X° nhu X' rdi quay lai budce 2, ctr tiép tuc nhu vay ta tim dugc phuong an X2, X3 cho &
bang 3, bang 4.
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Bang 3: X?

150 90 90 70 u;
aj

120 s
O -9 O
s |6 s -7 L-Is ] 3

155 @ ] @ @

vi 9 6 8
Béang 4: X3
b;
150 90 90 70 w
a;
9o [-Je [5]3 9 - 1
120 H
| ©
6 8 7 [-18 Jo 1
s |0 37 12 7 0
6) O ©
Vi 5 5 2 7
Obang4tathly V A; <0 (i= 1,3 ,j= 1,4) =X =Xoy
0 90 30 0
Xp=1125 0 0 0 |; fuin=fXo ) =2065 (dvep)
25 0 60 70

Bai toan c6 phuong an tdi uu 1a khong duy nhét. That vay néu chon 6 (2,4) 1am 6 diéu chinh
ta tim dugc phuong an to1 uu khéac.

Cich 2: Tim phuong an xuat phét bang phuong phap Min-cudc

Khi tim phuong an xuit phat bang phuong phap Min- cude ta dwoc phuong an xuit phat
X° cho & bang sau:
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Bang 1: X°
0 90 30 O
Xpt= 135 0 0 70| ; fiin=fXope ) =2065 (dvep)
95 0 60 O

Bai toan c6 phuong an tdi wu 1a khong duy nhét. That vy néu chon 6 (2,4) 1am 6 diéu
chinh ta tim dugc phuong an toi vu khac.

Cich 3: Tim phuong 4n xuét phat bang phuong phap xap xi Phogel

Khi str dung phuong phap xap xi Phogel ta dugc phuwong an xuat phat X° duoc cho ¢ bang 1

sau.
Bang 1: X’
b; Chénh
. 150 90 90 70 lech hing
0 9 6 3 9 3]0 0
125 6 8 7 8 1222
! W]
5 7 2 7 2] 2[2]
15
Chénh |11 13 1 1 1111
léch cot
Pé cho d& nhin ta chuyén phuong an X° xudng bang 2.
Bang 2: X’
b:
! 150 90 90 70 u
a
120 9 - |6 @ 3 9 0
W O -@
125 6 8 -7 [_18 1
1 +(0)
5 2 | 7 - 12 - |7 Lol 2
i
\ 7 6 4 9

O bang 2 ta thiy X" 1a phuong an chua t6i uu.

Diéu chinh X° —» X' duogc cho ¢ bang 3 sau:
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Béng 3: X'

150 90 90 70 Uy

120

a

125 6 8 L7 8 =]
© 0
5 +]6 - 11 3 Lo =2
155
V, 7 6 4 9
Ta théy X'1a phuong an tdi vu vi V A <0 (1= i3 ,j=14) X = Xopt
0 9 30 0
X'=Xug=1{55 0 0 70|; fu=fXq)=2065 dvep)
95 0 60 0

Bai toan c6 phuong an t6i wu 1a khong duy nhat. That vay néu chon 6 (3,4) lam 6 diéu chinh
ta tim dugc phuong an toi wu khac.
3.2. MOT SO MO RONG CUA BAI TOAN VAN TAI .
3.2.1. Bai toan vén tai mé (cung khac cau)

a. Dang toan hoc:

i+l

+ Cung 16m hon cau. i a, > ibi
=1

f(x) = Zm: Zn:cijxij — min

=1 j=1
n _
inj <a, (1=1Lm)
j=1

ixﬁ =b; (j=1n)  vei iai>zn:bj ()]
i=1 j=1

O Bai toan nay, n diém thu B; (j = 1,n) sé& thu da hang, con m diém phat A; (i = 1,m) s& co

diém chua phat hét hang.

+) Cau 16n hon cung: Zai < ij

i+1 j=1
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f(x) = Zm: Zn:cijxij — min (max)

i=1 =1

O bai toan nay, m diém phat A; (i=1,_rn) s& phat hét hang, con n diém thu Bi(j= 1,n) cod
nhiing diém chua thu dii hang.

b. Phwong phap giai

* Giai bai toan van tai cung 16n hon cau:

Ta thém vao bai toan mét tram thu gia B, voi lugng hang thu la: (Zm: a, — Zn:b i=b.)

i=1 j=1

Cudc phi tir tram phét gia An,.; dén cac tram thu Bjlacnj=0( =1,_n ).

Khi d6 bai toan da cho tré v& bai toan cung bang cau ma ta da biét cach giai.

Chii y: - Khi giai bai toan trén, néu str dung phwong phap min- cudc tim phuong an cuc
bién xuit phat ta wu tién phan phdi hang t6i da vao 6 co cudc phi duong nho nhat trude rdi mai
méi dén 6 c6 cude phi bang khong.

- Gi4 trj ham muc tiéu: f (Xop) = f (Xopt) = finin-
c. Bai tip miu

Bai 1: Gidi bai toan van tai véi so liéu cho & bang sau:

M- 1DM-

—
Il

b;
55 35 45
a;
60 2 6 7
45 9 4 5
55 4 8 6

. =60+45+55=160 (dvhh) ;

. =55+35+45=135 (dvhh)

Giai: Vi bai toan da cho ta thay:
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3 3
Nhu vay: z a, > Zbi bai toan & dang cung 16n hon cau. Dé giai bai toan nay ta lap tram
i+l j=1

3 3 .
thu gia B4 véi lugng hang: by= z a, — Z:bi =25;¢c4=0;i= 13

i+1 j=1

St dung phuong phap min- cudce tim phuong 4n cuc bién xuit phat ta dwoc phuong an X°
cho ¢ bang 1 sau:

Bang 1
b;
55 35 45 25 u
a
2 6 7 [-lo 0
“ 1 ® e
9 [ -1l4 5 0o L-] 1
45 @
10
1 1]
4 L_1I[g L6 0 0
s G G
v 2 5 6 0

Kiém tra tinh t6i vu cia X° ta théiy: VA;<O0

(i=13;j=14) Suyra X° = X° o0t

- 55 0 0 5
X' =10 35 10 0 ; fmn=510(dvep)
0 0 35 20

Viay phuong an toi wru ciia bai todn ban dau la:

55 0 O
Xepe=| 0 35 10| ; fomin=510(dvep)
0 0 35
Bai 2: Giai bai todn van tai vai s6 liéu duoc cho & bang sau:
b;
30 20 70
aj
40 3 2 1
30 9 4 6
30 8 2 3

Giai: V&i bai toan da cho ta thiy:

3
a, =40+ 30+30=100 (dvhh);

=1

1
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3 3 o
lwgng hang phat 1a: a; = ) a, — »_b, = 120-100 = 20 (dvhh) va cude phi c4= 0 (j = 1,3). Khi d6

3
J
=1

]

3 3
Nhu vay Zai < Zbi . Bé giai bai toan nay ta thém vao bai toan tram phat gia A4 véi

i+l

j=1

i+1

j=1

b. = 30+ 20+ 70 = 120 (dvhh)

ta co bai toan can bang cung cau dugc cho ¢ bang 1 sau:

Bang 1: X°
i 30 20 70 u
aj
40 4 L o] -1 1
9 G s 6
0 W O &
8 ] 3 3
30 ] @ / @
0 0 @ 1o L-1 3
v 3 -1 0

Str dung phuong phép min- cude phi ta dugc phuong an X° .

St dung thuat toan thé vi giai bai toan vén tai ta dwoc cac phuong an cho & cac bang sau:

O bang 1 twong duong véi % ta thdy ; % chua t6i uru. Chon 6 (2,2) 1am 6 diéu chinh v&i lugng
hang diéu chinh q = 20. Sau khi diéu chinh ta duoc bang2: X'
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Béng 2: ;
b.
! 30 20 70 up
aj
4 0 -1 1
40 b - @
+ +
9 6 6
3 | @ -0
w |8 2 [ :
(30
0 ) N 3
0 @ - |
\7 3 2 0
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0 0 40
(3béng2 EtathéyAijSOVi=r,j=f:>_1=)_(Opt= 10200 ;%min=
0 0 30
20 0 0
290 (dvcep)
Tuy nhién 6(1,1) ¢6 A ;; = 0 nén ta c6 thé chon 6 (1,1) 1am 6 diéu chinh va diéu chinh

dugc phuong an X* 1a phuong an tdi vu bang 2.

Vay bai toan ban dau c6 tp phuong 4n xéac dinh boi:

0 0 40 10 0 20
X'op=|10 20 0| ; X=|0 20 10| ;
0 0 30 0 0 30

finin = 290 (dvcp)
Xopt = A Xlopt + (1-1 ) X2ope , (0<A <1)

3.2.2. Bai toan van tai cuc dai

a. Bai toan

m n
f(x) = z ZCUXij — max
i=1 j=1

Bai toan van tai cuc dai c6 thé can bang hodc khong can bang cung cau. Cudc phi trong bai
todn nay mang y nghia ndng xuat, hieu qua cong viéc...

b. Phwong phap giai

Co thé 4p dung thuat toan thé vi da bit d¢ gidi bai todn van tai cuc dai, can chu y mét so
diém sau:

- Khi tim phuong 4n cuc bién ban dau, vu tién phan phdi hang tbi da vao 6 cij lon nhét trong
bang véan tai .

- Tiéu chuan t61 vu cua bai toan van tai cuc dai nhu sau:

Néu A >0(Vi=1m ,Vj=1n) thi phuongan dang xét Ia t6i uu.

- Tim hé thong thé vi va kiém tra tinh t&i vu ciia bai toan gidng nhu bai todn min- cudc.
- O diéu chinh 14 6 (i, j) c6 A =min {A;; <0}.
c. Bai tip miu
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Bai 1: Giai bai toan van tai cuc dai dugc cho ¢ bang sau:

b;
45 70 25
aj
50 9 8 5
30 7 6 1
20 5 6 7
50 10 6 6

Giai: Ta thay bai toan di cho & dang khong can bang cung cau.

IS

3
> a; = 50+30+20+50 = 150 (dvhh); D b, =45+70+25 = 140 (dvhh)

i=1 j=1

Nhu vy, ta phai 1ap thém tram thu gia B, nhu trong bangl véics; =0 (1= 1,_4 ), by = 150-140 =
10 (dvhh).

Str dung phuong Phap max- cudc tim phuong an xuit phét ta duoc ﬁ cho ¢ bang 1.

Bangl. X’
b;

) 45 70 25 10 u
50 |9 |[+]8 5 [0 [ ] 2
30 [7 [+ 6 1 [+ ]lo 0

4 ©
20 (5 |+][6 [+]]7 o |[+] 1
50 10® 6 @ 6 @ 0o [ 0
vj 10 6 6 0

O bangl, ? 1a phuong 4n suy bién nén bo sung 6(4,2) 1am 6 chon. Khi dé kiém tra tinh

i wu cia X° tathdy: Ay > 0(Vi=14 ,j= ﬁ)nén X° 1a phuong 4n ti uu.

0 50 0 0
— — |0 20 0 10| - B
X'=Xa=| o 0 a0 o FmtXg)=1H0@)
45 0 5 0
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0 50 O
S O e P = 1140 (dv)
uy ra opt 4 5 0 5 s lmax min \%

Bai 2: Giai bai toan van tai cuc dai vdi cac so li¢u dugc cho trong bang sau:

b;
35 45 50 60
a
55 10 3 5 4
65 3 5 7 10
70 2 5 6 8

Giai:
Str dung phuong an "max-cudc", tim phuong an Xudt phat X° dugc cho & bang 1.
- X’ - 12 phuong an khong suy bién
- X°- chua i uu.
- Piéu chinh X° — X' (¢ bang2).
O (1,3) 12 6 diéu chinh. A ;3 =min {A;}, lugng hang diéu chinh q = 20.

Bang 1 X°
b.
! 35 45 60 uj
aj
10 3 5 4 + -3
s © L]
_l’_
7 10 0
65

2 5
5 ]

1® O
jCRCACER
(@

13
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Béang 2 X’

35 45 50 60 u;

55 @

aj

70 @ 3

v 13 6

-
gciele
< BQ

O bang 2
- X' 1a phuong an khong suy bién

-X'tdiwuvi Ay > 0(Vi=13,j=14).

35 0 20 0
X'=Xpu=|0 0 5 60];
0 45 25 0

finax = f(Xopt) = 1465(dv)
3.2.3. Bai toan van tai theo chi tiéu thoi gian
a. Bai toan

Ty = max{t;; €T} — min.

inj :bj (jzlan) ;T:(tij)m.n

Ham muc tiéu cua bai toan khong phai 1a ham tuyén tinh nhung c¢6 thé st dung cong cu cia
QHTT dé giai.

b. phwong phap giai

* Budce 1: Tim phuong an xuat phat X° (bang phuong phap tay bac, min-cudc,...). Tinh thoi
gian thuc hién phuong an X°.

tXO = Max{tij; Xij >0}

* Budc 2: Giai bai todn phu:
Giai bai toan cudc phi phu bang phuwong phap thé vi, bai toan phu dugc 1ap ra theo nguyén
tac sau:
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. Onéut, i <t
C = (Cij)min vo1 Cij = .
Inéut. >t
1 X
Lay PA xuét phat ctia bai toan thoi gian lam phuong an xuét phat ctia bai toan cude phi phuy.
Khi giai bai toan cude phi phu s€ c6 2 kha nang sau xay ra:
Kha ning 1: Giai bai toan phu ta duge phuong an t6i wu X, nao dé6 ma con c¢6 6 chon (i j)
ma c;j = 1 thi phuong an Xy = X, cua bai toan theo chi tiéu voi thoi gian thye hién ngfm nhét 1a
ty =min {t ,, ty ...ty } suy ra thudt toan két thuc.

Khi niing 2: Néu giai bai toan phy duoc phuong an t6i wu X nao dé ma tat ca cac 6 (ij): c;

i = 0 thi phuong an Xy # X, cua bai toan theo chi tiéu thoi gian. Khi do ta tiép tuc thuc hién
thuat toan nhu trén cho dén khi nhan dugc phuong an tbi wu.

c. Bai tip miu

Bai 1: Giai bai toan van tai theo chi tiéu thoi gian dugce cho ¢ bang dudi day.

b;
17 12 15 16
aj
25 2 6 7 4
15 3 7 3 8
20 4 2 5 7

Giai:

St dung phuong phép min-cude tim phuong an xuat phat ta duge phuong an X°
Bang 1. X°

b; 17 12 15 16

aj

25 2 6 7 4

@
@ ©)

20 4 2 5 7

@)

- X° 14 phwong 4n suy bién ta bo sung 6 chon khong vao 6 (2,1).

-t = max{2,3,2,3,4,7}="7

- Lap bai toan cudc phi phu theo cong thirc. ta c6 bang 2.

{0 néu t;; <t
Ci.:

1 néu t; 2t
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- Chuyén phuong 4n X° xubng lam phuong 4n xuét phat cta bai toan phu ta c6 bang 2.

Béang 2. X!
b; 17 12 15 16 U
aj
25 0 0 1 0 0
@ ®
15 |0 1 0 1 0
L@ T
20 0 0 0 1 1
@ - P -©
Vj 0 -1 0 0
- Giai bai toan phu ta thu duoc phuong an tdi wu cho ¢ bang 3:
- Béang3: X)
% 17 12 15 16 u;
ai
25 0 0 1 0 0
15 0 1 0 1 0

@
20 0 0®0®0 0

Vi 0 0

- X chua t6i wu vi thude truong hop hai.

- Ly phuong an X) lam phuong an thir hai X' (coi nhu X°) réi lai tinh lai thoi gian thuc

hién phuong 4n X',

Bang 4. X'
. b 17 12 15 16
25 2 6 7 4
©)
15 3 7 3 8

20 4 2 5

) |
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ta co:

- Lap bai toan phu ta thu dugc phuong an téi uvu cho & bang 5

t = max{2,3,2,3,5,4} =5

@

Béing 5. X
b 17 12 15 16
aj
25 0 1 1
D ©
15 0 1 0
@ )
20 0 0 1

Ta thdy: X{ chua phai la phuong an t6i wu cta bai toan ban du vi thudc trudng hop 2.

- Lay X, lam phuong 4n xudt phat ctia bai toan ban dau ta dugc bang 6.

Bang 6. X*
b 17 12 15 16
a
25 2 6 7 4
®,
15 3 o 3 8
@ &,
20 4 2 5 7
@)

O bang 6 ta co: t,, =max{2,3,4,2,43} =4

- Lap bai toan phy va giai né cho ta phuong an téi uu & bang 7.

Bang 7. X?
b 17 12 15 16
4
25 0 1 1 1
@ @
15 0 1 0 1
@ O,
20 1 0 1 1
Gy ™
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O bang 7 ta thay:
-X? 1a phuong 4n t6i wu ctia bai toan phu va c6 6 (i j): x;; >0 nam & 6 ¢6 cudc phi la 1

(truong hop 1) nén Xé déng thoi 1a phuong an t61 wu cua bai toan theo chi tidu thoi gian.

9 0 0 16
Viy Xep=[0 0 15 0;
8 12 0 O

tmin =min{t ., t ., t .} =min{7,54}=4 (dvtg).

3.3 BAI TOAN LAP HANH TRINH VAN CHUYEN.
3.3.1. Bai toan:

Mot xi nghiép van tai co ké hoach van chuyén hang hoa tir m noi giao hang A; (i=1,m) voi

kha ning giao 1a a; (i = 1,m) twong ung. Pén cic noi nhan B; (j= 1,n) vdi yéu cau nhan b (=

1,n) twong tmg. Hiy bd tri hanh trinh xe chay dé hoan thanh ké hoach van chuyén ma sé km xe
chay khong 14 it nhat.
3.3.2. Phuong phap giai

* Bude 1: Gidi bai toan van tai "giao - nhan" xe khong theo phuong phap giai bai todn van
tai cudc phi voi do dai quing dudng dong vai tro 1a cudce phi van chuyén. Bi(g= I,_n) 1a diém
giao, A; (i = 1,m) 1a diém nhiém xe khong.

* Budc 2: Lap hanh trinh xe chay trén co sé ké hoach van chuyén hang va phuong an tdi
uu cua bai toan "giao- nhan" xe khong.
3.3.3. Bai tip mau

Bai 1: Giai bai toan van tai diéu xe voi cac s6 liéu duoc cho & bang 1, véi x; ;> 0 trong
khuyén tron 13 lugng hang can van chuyén tir A; — B; (i= 1,_3 ;)= 1,_4 ), hang hoa la cung loai, don

vi hang 13 tan, ¢; i - quang duong A;—B;, don vi la km.

Bang 1
Bil gy B2 B3 B4
A;
A 3 7 5 8
@) @)
A 10 4 1 2
) ® @
As 5 6 7 3
w| @@ &

Giai
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* Lap bai toan giao nhan xe khong. Tu ké hoach van chuyén hang ta xac dinh dugc:
Aiza;=30+15= 45, As:a,=5+10= 15;
Az:a;=20+15+20=55

K& hoach diéu xe khong tir B;— A, (i= 1,3;j = 1L4).

B: b; =30+ 15=45; B,: b, =20;

Bs: by =15+ 15=30; B4: bs=10+20=30

* Ta dugc bai toan giao nhan xe khong véi diéu kién can bang cung cau.

4
ij =

j=1 i

a, =115 (tén. km xe chay khong), dugc cho ¢ bang 2.

3
=1

Bang 2
Bl 45 15 55 (s
b; :
35 |3 o 0 [-1s [ 4
20 7 a4 [ Je @ 6
30 8 L2 [1]3 @ 3
Vi -1 6 0

Str dung thuét toan thé vi giai bai toan cho & bang 2 ta dwoc phuong an ti uu 1a:
350 0
Xopt =X’ = 0 0 4 SV AG<O0((i=14;j=13)
10 15 5

0 0 30

* Két hop phuong an ti uru cua bai toan "giao - nhan" xe khong véi ké hoach van chuyén
hang, xac dinh dugc hanh trinh chay xe.

+Al L} Bl +A1 1—5) B3
+A2L) B, +A2L) B4
+A31—5) B; +A32—0) B,

+A; —2 5 B,

+ B] —>35‘ A1 + B2 —>20km A3
+ B3 L) A1 + B3 L) A2
+ B3 —S) A3 + By L} A3

Trong d6: a! (tin hang) ; b' (tn. km xe chay khong hang)
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Ta c6 hanh trinh xe chay nhu sau:

* Dang con thoi

A< 5B, A <« 5B,;
A. <« 5B, ; A, <« 5B,;
A <22 5B, ;

* Hanh trinh khac
HA,—25B —25A —5B,—>A,

2) A, 10 »B, 10 A, 10 >B, 10 s A,
Vay néu str dung xe 5 tan thi & hanh trinh 1 dung mot xe, hanh trinh 2 dung hai xe.
Bai 2: Giai bai toan van tai diéu xe véi cac sb liéu duoc cho & bang 1 véi x; >0 trong

khuyén tron 13 luong hang can van chuyén tir A; — Bj(i=14;j= 1,_3 ), hang hoéa 1a cung loai,

don vi hang tan,, ¢; i - quang duong tr A; = B;, don vi la km.

Béang 1
B.
A ! Bl B2 B3

A, 5 7 8

A, 4 9 7

Az 8 5 2
& ()

A4 1 4 3
&) D)

Giai
* Lap bai toan giao nhan xe khong
1 Tirké hoach van chuyén hang hoa ta co
Apia; =20+30=50(tan) A, a, =30 tan
Asia;=35+5 =40 (thn) A4 a; =20 +40= 60 tin
K& hoach diéu xe khong 1a:
Bi:b;=20+20=40 (tén.km xe khong);
B,: b, =30 + 35 = 65 (tan.km xe khong);
Bi: by =30+ 5 + 40 = 75 (tin.km xe khong);
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Suy ra bai toan giao nhan xe khong 1a: (bang 2)

Bang 2. X°
4
50 30 40 60 U
b;

40 |5 L_ll4 =8 1|1 2
65 |7 9 5 [ 1|4 8 2
G| - +
75 |8 [1]7 2 3 0

ONNMIND
\% 5 7 2 3
O bang 2 ta co bai toan can bang cung cu
3 4
(Dla; =) b, =180) (dv)
i=1 j=1
Bang 3: X'
4
50 30 40 60 u;
b;
40 |5 [_Il4 [LI[8 1|1 2
O |-@
65 |7 o 9o [- |5 [1]4 o 1
75 |8 [1]7 2 3 0
S| @[ +©
\7 6 7 2 3

St dung thudt toan thé vi tim phuong 4n tdi wu ta dwgc phuong an tdi wu Xopt = X* cho &
(1a phuong 4n t6i wu duy nhét).

bang 4

Bang 4: X*
4l 50 30 40 60 U
b;
40 |5 [-_1|4 8 []|1 1
Go ),
65 |7 o [-_I|5 [1]4 4
G0 D,
75 |8 [_|7 2 3 3
Q| &
\7 3 3 -1 0
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Tir ké hoach van chuyén hang va tir phuong an t6i wu trong bai toan giao nhan xe khong ta
co.
Ké hoach van chuyén hang Ké hoach giao nhin xe khong

A, — 5B, -
A, B, B o
A~ B, B A
A,—% 5B, BZTA‘
A,—T B3 B A
A, g 33%/&3
A, — 5B, By A

Két hop giita ké hoach van chuyén hang va ké hoach giao nhan xe khéng ta co cac hanh
trinh xe chay t6i vu nhu sau:

' Dang con thoi:

30T . ST .
A, (—,)BZ ; A, «——B,;
A, Y 5B, ; A, <« 5B

* Cac hanh trinh khac
1) A—Z 5B 22 5A & ‘HSL)AS M5B, T 5A,
2) A2 10T >Q 10T )AS 10T >}32 10T >A4 10T >B1 10T >A2
3) A, ST B, sT SA, sT >B, sT SA,

Mubn tinh d6 dai cua mdi hanh trinh ta cong khoang cach gitra cac kho. Vi du & hanh trinh
1 d¢ dai la: d = 5+4+7+2+5+7 = 30 (km)

3.4. BAI TOAN LAP KHO TRAM HQP LY

Trong d6 xe chay c6 hang la: d; = 5+7+5 = 17 (km), xe chay khong hang la: d, = 4+2+7 =
13 km

3.4.1. Bai toan
> x; =a;(i=1m) (2)
j=1
fxy=>" Y ¢,x, = min (1) > x, <b,(j=1n) 3)
i=1

i=1 j=I

x;20(=1Lm,j=1n) (4)

3.4.2. Phuong phap giai
Budc 1: Lap bai toan mé rong voi didu kién can bang cung cau.
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Budc 2: Giai bai toan mo rong bang phuong phap thé vi tim phuong an tbi wu.
Budc 3: Dya vao phuong an tdi wu ta xac dinh noi dt kho hop 1y.
* Theo cot luong hang trong ma tran X, ta thu duoc trir luong twong ng.
y =2 x;;v6i X =X =(X)pn
i=1
* Néu y; = 0 thi khong dat kho tai B;
* Néu y; > 0 thi dat kho tai B; véi trit luong ;.
3.4.3. Bai tip mau

Bai 1: Mot cong ty quan doi can van chuyén mot loai hang hoa tir 4 xi nghiép A; (i= m)

v&i khdi lugng tuong ting a; = 70, 85, 35, 110 (tan) vé 4 noi du kién dat kho bao quan B; (j=1,4).
Trong d6 biét B, B; ¢o trit lugng 1a b, = 80, B; = 120 (t4n). Cudc phi van chuyén mot don vi

hang hoa tr A; =»B; (i=1,4; j= r4) 1a ¢i; (ngan dong) dugce cho & bang sau:

B;
Bl B2 B3 B4
A
A 7 2 8 6
A, 8 6 4 8
Aj 5 4 6 9
Ay 9 5 9 1

Hay xac dinh noi dt kho véi trit lugng twong (mg va phuwong an van chuyén sao cho chi phi
véan chuyén dat nho nhat.

Giai: Bai toan c6 dang khong can bang cung cau. Cac kho By, By duoc coi 14 ¢6 trit luong:
4

by=bs= Y a,=70+85+35+110 = 300 tin
i=1

Lap tram phat gia As dé dua bai toan vé dang can bang cung cau voi:

4 _

4
as= Y b, — > a; =500 (thn); c5;= 0, (j=14)
j=1

i=1

Khi d6 ta duoc bai todn mo rong can bang cung cau dugc cho ¢ bang 1:
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Bang 1

300 80 120 300 uj

70 T[] 2 8|:|6|:|3

85 8E|6

35 |5 4 6E|9|:|5

&
110 |9 5 9 1 1
1° 1 EI
500 |0 0 0 0 0
]
@ ®
v, 0 1 0 0

Giai bai toan van tai véi diéu kién can bang cung ciu ta thu dugc phuwong an t6i uu cho &
0 70 0 O
0 0 8 O
bang 1. x* =x, =25 10 0 0 | 7 “_755(ngin dong)
0 0 0 110

275 0 35 190

0 70 0 O

Vay x,. |0 0 85 0}; f.. =755(ngan dong)
25 10 0 0O

0 0 0 110

Nhu vay 4 noi dat kho va trir lugng tuong ung la:

B, v6iy; = 25 (tan); B, voi y, = 80 (tan); B; véi y3 = 85 (tin); B4 v6i y4 = 110 (tan).
Bai 2: Giai bai toan vén tai 1ap kho tram hop 1y véi yéu cau:

- Xéc dinh noi dat kho tram va lugng hang tuong ung.

- Tim phuong 4n van chuyén t6i uru voi cude phi van chuyén nho nhat.

Véi cac s6 liéu ¢ bang 1, lwong hang 13 (tAn), dvep (ngan)

Bang 1
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b.
: by b, 20 30
3
70 9 4 2 6
30 3 2 1 3
20 8 6 3 2

3 3
Giai: tir bai toan da cho ta co: trit lugng: by - b, - Zbl - z a, =170
i=1 i=1
Cudc phi ¢ tram phat gid ¢4 =0 (j = ﬁ) . Khi d6 ta c6 bai toan can bang cung cau dugc
cho ¢ bang 2.

Biing 2
5 120 120 20 > u;

a;

70 90 [- 4 12 6 ; 4
(70 ©

30 3 3 2 1 3 ; 2
™| -

20 8 = 6 ; 3 B 2 2

170 |0 0 o /F 0 0

) | @
Vi 0 0 -1 0

Ap dung thuat toan thé vi giai bai toan can bang duoc cho ¢ bang 2 ta c6 x” 1a phuong an

cuc bién xudt phat chua t6i wu. Diéu chinh x° — x' dwoc cho & bang 3.
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Bang 3, ;
b; 30
120 120 20 uj
a;
70 9 |- 4 2 6 - 4
30 3 - 2 1 - 3 - 2
@

20 8 = 6 : 3 F 2 2
170 0 0 0 t 0 0
w | @

Vj 0 0 -2 0
0 50 20 O
— 0 30 0 0O 7 , 340 (dvep)
X g s f - =200+H60+40+40=
o 0 0 20 [ P
120 40 0 10
0 50 20 O
Vay: Xope =0 30 0 O |; fnix=340(dvecp) (ngan)
0 0 0 20

Noi dat kho va trlr lwong tuwong tng la: By véiy; =0 tén; B, véi y, = 80 tén; B; véi y; =20
tan; By v6i y4 =20 tan.

3.5. BAI TOAN SAN XUAT PONG BO
3.5.1. Bai toan

m n

f(x) = z Z €, X, —> min(max)

i=l i=1

Sy, =1(j=1n)

x, =0hoacl(i=1,m;j=1,n)

Bai toan la bai toan dang dong véia; =b; =1
o néu cong nhan i khong lam viéc j
Xjj = A . .
1 néu cong nhan ilam viéc |
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3.5.2. Phuong phap giai

Dung phuong phép thé vi giai bai toan van tai dé tim phuong an t6i wu. Sau d6 dya vao
phuong an téi vu d6 dé phan cong lao dong.

3.5.3. Bai tip miu

Bai 1. Mot phan xudng ¢6 3 cong nhan véi 3 may lam viée khac nhau, nang suat 1am viéc
clia tmg nguoi véi moi may 1a khac nhau va duoc cho ¢ bang 1. Hay 1ap ké hoach phan cong lao

dong sao cho hop 1y nhat. A ; (i=1,3) - nguoi; B (j = 1,_3) - may.

Bang 1.x°
B I I i i
Aj
A |6 7 g | - 0
-(1) o ) +
B 8 6 - 9 2
(0 (1
C 5 - 7 6 = 0
-
v; 6 7 7

Ap dung phuong phéap phan cong tot nhat (max-cuéc) ta duge phuong an x° cho ¢ bang 1.
- X° suy bién, b6 sung 6 chon khong 13 6 (1,2) va o (2,1). X° chua t6i wu vi ton tai A3 = -1 <
0. Piéu chinh X° — X' ¢ bang 2. O diéu chinh (1,3), lugng diéu chinh q = 1.

Béang 2. X'
Bj Uj
I 1 111
Aj
A 6 7 8 0
B 8 6 9 1

e L

C 5 7 Q 6 0

Vj 7 7 8

- X' 1a phuong 4n suy bién (b6 sung 6 chon khong (2,3)).

- X" 1a phuong 4n téi wu vi VA ; <0 (i= 1,3; j = 1,3)
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X! =Xop =

oS = O

0
0
1

S O =

Vay: cong nhan A dimg may III, cong nhan B dimg may 1. Cong nhan C dimg may II.
Bai 2: mdt phin xudng san xuat c6 4 cong nhan va 3 may lam viéc khic nhau, ning suat

lam viéc cua tirng ngudi véi moi may dugc cho ¢ bang sau:

Ai (i = 14) - nguoi; L, 1L, 1I- may (B; (j =13))

Bang 1. X°
B; v u;
I II M1
Aj
A 2 |+ 3 |+ 5 0 0
B 4 [F 51 + 6 0| + 1
C 6 3 5 0 @ 0
© @ | @
D 7 Q 4 | + 3 |+ 0| + 1
Vj 6 3 5 0
Giai:
- Bai toan d cho véi didu kién khéng cin bang thu phat.
- Pé giai bai toan nay ta lap tram thu gia (gia sir bo sung thém may IV).
- May IV 1a may gia nén ning suat cong nhan A,B,C,D lam viéc voimay IV 1a bang 0.
- V& thuc chat mot cong nhan s& khong duoc phan viée va s& chd bd sung thém may.
St dung phuong phép max-cudc tim phuong an xuat phat ta dugc PA F duogc cho ¢ bang
1.

- F la phuong an suy bién, ta bd sung 6 chon khong vao 6 (3,1), (3,3), (1,3).
- X° 1a phuong 4n chua t6i wu vi 3 Ay < 0.

~Pidu chinh X° - X' (bang 2) 6 didu chinh (2,2), lugng hang diéu chinh q = 1.
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Bang2. X'
Bj 1A% u;
I II I
Aj
A 2 |+ 3 [+ 5 0 5
B 4 [+ 5 6 0 |+ 0
C 6 3 |+ 5 0 |0 5
D 7 Q 4 | + 3 + 0 | + 6
Vj -1 -1 0 -5
O bang 2 ta thay:

- F suy bién (ta b6 sung 6 chon khong vao 6 (2,3)).

Suyra X' = X =

0 00

- o O

1
0
0

d— O

1
0
0
0

_ X" 1a phuong an t8i wu vi VA > 0 (i= L4; j = 1.4)

= Xopt =

- o o O

S o = o
S = O o

Vay: cong nhan A ding chd, cong nhan B ding may II, cong nhan C ding may III, cong
nhan D ding may L.

BAI TAP CHUONG 3

a. Ly vi du vé giai bai toan van tai dang dong trong cac trudng hop sau:

- Bai toan c6 3 kho phat va 3 kho thu

Bai 1. Chung minh rﬁng bai todn van tai dang dong ludn giai dugce

Bai 2:

- Bai toédn c6 3 kho phat 4 kho thu
- Bai todn c6 4 kho phat 4 kho thu
- Bai toan c6 4 kho phat 3 kho thu

b. Giai bai todn van tai dugc cho ¢ bang sau:
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b;
10 4 4 2
aj
4 2 3 4 5
6 1 4 1 1
10 5 2 2 2

Bai 3: Giai bai toan vén tai cudc phi véi diéu kién khong can bang thu phét sau:

a,a; = 30,18,37,20;

b; =20,35,30,40

[15 16 24 22
17 6 9 10
1o 14 15 20
12 18 19 18
b, a; = 25,30,35,40; b;j=20,18,22,35
4 7 8 5
6 9 10 5
110 9 10 9
9 7 6 5

¢, a; = 100,130,140,200,50;
5 4 8]

b; =150,180,300

7 8 6
ci=[6 2 4
353
51 2

Bai 4: Giai bai toan van tai cuc dai sau:

57 9 11
a, a; = 150,75,55; b; =90,50,70,70, c;j=13 9 8 6
6 2 13
8 3 5
9 9 7
b,ai= 30,40,45,60; bj = 70,50,55, Cij =
5 46
5 7 6

¢, a; = 50,40,30,80; b; = 25,45,65,85
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Bai 5: Giai cac bai toan van tai theo chi ti€u thoi gian sau:

a, a; = 50,40,60;
2

ti= | 4

7

b, a; = 55,30,45
7

ti = |8

3

Bai 6: Giai bai toan van tai dieu xe dugc cho ¢ bang sau:

N O D

2

5
1
5

—_ 00 W

NN

b; = 52,20,78

b; = 35,65,30

Bi
A B, B B;
A, 12 17 14
A, 15 16 18
@ B
A 7 9 17
)
Ay 14 @ 6 8
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Trong do x;j 1a luong hang can van chuyén tir

B;
Al B, B, B; B4

A, 5 3 7 9
@) (@)

As 4 6 7 8

W @

Aj 5 3 4 7
@ | ©

Ay 8 10 6 9

>,

@

loai tinh bang tan, khoang cach tinh bang km.

Bai 7: Gidi céc bai toan 1ap kho tram hop 1y sau:

a.

Ai(i=14) dén B, (j=1,4). Mat hang cing

b;
40 b, bs 80
aj
50 2 7 6 4
90 6 10 12 9
80 3 14 16 11
80 11 10 14 11
b;
60 70 bs by
aj
70 4 9 8 5
110 5 10 14 9
70 6 14 18 11
100 8 10 16 10

Trong dé: don vi hang (tan), don vi cudce phi: 1000 dong

Bai 8: Gidi céc bai toan san xuat dong bo duogc cho & bang sau:

a.
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B
I 11 111 v
A
A 8 12 13 11
s |7 | 4 || B /&
¢ | | o |2 | 12/ S|
""" p |10 |12 |u i
B
I 1| I v
A
A 7 10 9 6
""" B 3 |o |7 s ]
¢ |2 e s | 6
""" p o s o |1 ||

Trong do: A, B, C, D — nguot; I, IL, I, IV- viéc; (cjj)44- ndng luc san XUAL.
Bai 9: Giai cac bai toa van tai dugc cho ¢ bang sau.

a. Bai toan cuc dai khong can bang cung cau

bi
35 45 40 50
aj
25 10 4 2 9
""" 2 s s |w |7
""" % 8 o o w0
s s | 2| 4 |s
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bi
135 100 120 90
aj
120 1 14 6 7
40 | | > | 3 | 10 |
s | 3| 2| s | o/s |
s | 2| s | o | w0 ]

a. Giai bai toan van tai theo chi tiéu thoi gian véi dieu kién cung nho hon cau.

bi
40 44 56
aj
30 2 5 4
""" s le s |
""" 5 |2 RAKQY~/ [+

b. Giai bai toan van tai theo chi ti€u thoi gian véi diéu kién cung 16n hon cau.

bi
100 120 140
aj
150 12 9 8
(- | 0 | e | 1
""" o |7 | 8 | 5
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CHUONG IV. CAC BAI TOAN TOI U TREN MANG

4.1. MOT SO KHAI NIEM CO BAN

X2

Hinh 4.1

4.1.1. Cac dinh nghia.
1. Do thi hitu han (graph) 13 mét cap tap hop, ky hiéu 1a G = (X, A), trong d6 X = {x,

X3...., Xy } 12 tap hitu han cac diém (dinh, mat), A = { (i, j): i,j =1,7 } 13 tdp hop cac nhanh (cung,
canh) ndi tit ca hodc mot phﬁn cac diém x;eX lai v6i nhau. Canh ndi lién dinh i véi dinh 7, ky
hiéu 1a (i,).
Vidu: G=(X, A), trong d6 X = {X;, X2, X3, X4, X5, X¢, X7} (Hinh 4.1) la mot dd thi hiru han.
A={(1,2),(1,4),(1,3),(2,3),(2,5), (3.4), (3,5, (3,6), (3,7), (5,7), (4,6), (6,7) }.
2. M6t nhanh ciia db thi goi 1a ¢6 huéng néu quy dinh rd mot du mit 1a dinh dau, dau kia 1a dinh
cudi .
3. M6t nhanh trong tip hop A duoc dinh huéng (ky hiéu miii tén), thi goi 1a mot cung. Néu A 1 tip
hop cac cung thi d6 thi duge goi 1a do thi co hudng (Hinh 4.2).
4. Néu cc nhanh khéng duoc dinh hudng thi db thi goi 1a d thi khong c6 hudng, ky hicu G = (
X, A)(Hinh4.3).
5. Mot nhanh c6 dang (i, 1) goi 1a mot khuyén.
6. Mot dinh i goi 1a ké véi dinh j néu (i, j) € A, nghia 1a co mét canh ciia db thi ndi lién dinh i véi
dinhj .
Mbi d6 thi co thé duge biéu thi boi mot hinh v& trén mit phang. (Hinh 4.1; 4.2; 4.3; 4.4). Trong
thuc t&, trén ban do hé thong duong giao thong noi cac co quan don vi dan chinh Pang v.v... ciia mét
thanh pho hay mot viing chinh 1a mdt do thi hitu han. Vay ban do cting 1a mét kicu do thi.
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X2

4.1.2. Biéu dién d6 thi (graph) dw6i dang ma trin.
1. Ma trin lién hé truec tiép.

Gid sir c6 do thi G = (X, A). Ma tran lién hé tryc tiép ctia n6 duoc ky hi¢u bang A = a;], duoc
xac dinh nhu sau:

1, néu trong G = (X, A) ¢6 cung (i, j)
aij =

0, néu trong G = (X, A) khong c6 cung (i,j)

Vi du. Ta c6 d6 thi G = (X, A) cho & Hinh 4.4 . Khi d ma trén lién hé tryc tiép ctia do thi duoc
cho 6 bang 4.1

X1 X2 X3 X4 Xs X6
x; |0 1 1 0 0 0
x |0 1 0 0 1 0
x3 |0 0 0 0 0 0
x4 |0 0 1 0 0 0
xs |1 0 0 1 0 0
xs |1 0 0 0 1 1
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V6i mot do thi G = (X, A) ta c6 mot ma tran lién hé tryc tiép trong img, xac dinh day du ciu trac
ctia d6 thi d6. Chang han, tong cac phan tir ciia dong x; ctia ma tran cho ta s6 cung di ra khoi dinh x; con
tong cac phan tir ctia cdt x; cia ma trén cho ta s6 cung di vao dinh x; ctia d6 thi.

Ta binh phuong ma tran lién hé truc tiép A, ph?m tur al(.,f ) ctia ma trin A x4c dinh nhu sau:

n
ay) =D aja @.1)
j=

Nhan xét - Céc s6 hang bén phai ciia phuong trinh chi bang 1 khi ca hai s a va ajj déu bang 1,
nguoc lai s€ bang 0.
Vi a;=a;=1 nén ton tai mot duong di co chiéu dai hai phan tir, tir dinh x; dén dinh x, qua dinh x;.
Do do al(.,f ) bang s6 dudng di co hai phan tir tir dinh x; dén x,.
Tuong ty nhu viy néu a® 13 phan tir ciia ma trdn AP thi a®; bang s6 duong gdm p phan tir di tir
dinh x; dén x,
2. Ma trin lién két cung niit.
Gia st d6 thi G = (X, A) ¢6 n dinh va m cung. Ma trén lién két cung nut ctia do thi G = (X, A), ky
hiéu B = [b;], 6 kich thudec m x n véi cac phan tir dugce xac dinh nhu sau:
1, néu x;1a dinh dau cta cung a
bj= | -1, néux;ladinh cudi ctia cung a;
0, néu x; khéng phai 13 dinh ddu hodc cudi cung a hoac néu cung a; 1amot khuyén .

Vi du. Déi v6i d§ thi cho ¢ Hinh 4.4, thi ma trén lién két cung niit ctia nd c¢6 dang nhu bang 4.2

a a a ay as s a; ag a9 ajo
X 1 1 0 0 0 0 0 -1 -1 0
X2 -1 0 0 1 0 0 0 0 0 0
X3 0 -1 0 0 -1 0 0 0 0 0
X4 0 0 0 0 1 -1 0 0 0 0
Xs 0 0 0 -1 0 1 -1 1 0 0
X6 0 0 0 0 0 0 1 0 1 0

Bang 4. 2: Ma tran lién két cung nut cua dd thi cho ¢ hinh 4.4
4.1.3. Mot s6 yéu to cira do thi.
1. Duong (dwong di).
Pudng di 1a ddy lién tiép cac cung va dinh ctia do thi, trong d6 dinh cudi ctia bat ky cung nao, trir
cung cudi cung, déu 1a dinh dau cua cung tiép theo, ky hiéu theo cung (1,2), (2,3), (3.4)... (k-1), (1, m).
Hoac ky hi€u theo dinh: (x; X; X3 Xs... Xk); hodc theo gia tri cung: aj, a;.... a.
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X2
a| a

X1

as aq
X3
Vi du. Cho mét dd thi ¢ huéng G = (X, A) & hinh 4.5. Ta ¢6 cac dudng nhu sau:
- Theo dinh ¢c6 4 duong: (x;. X2) , (X1. X2. X4) , (X1. X4) , (X1 X3. X4) , (X2, X3)
(%3, X4) , (X2, X4).
- Theocung c6 2 duong: (1,2).(2,4);(1,3).3.4);(1,4);(1,2);(24);(1,3); (3,4).
- Theo gidtricung: aj; a;. ay; as; a3. a4;a3;ay; a4.

* Nhén xét: Dudng di trong do thi c6 thé 1a mot cung hodc mot s hiru han cung ndi tiép nhau.

2. Puong 16i gidn. Dudng tdi gian 1a duong di qua mdi dinh ctia do thi chi mot lan.

Vi du. Trong dd thi cho & hinh 4.4, duong ay. a;; a7. ag. as; ag. ay; ay. &.v.v... la nhitng duong tbi
gidn. Con cac duong ay. a;. a4. ag. a; ao. . 3. 4. ag. . V.V... la nhitng duong khong toi gian.

3. Mach vong. (Chu trinh). Mach vong 13 duong khép kin trong d6 mdi canh chi dugc str dung mot
lan, dinh dau cta nhanh a; tring véi dinh cudi ctia nhanh ay. Ky hiéu mach vong giong nhu ky hiéu duong
di.

4. Mach vong toi gian. Mach vong t6i gian 1a mach vong trong d6 mdi dinh ctia db thi chi gap mot
lan, trir dinh dau tién va dinh cudi cung.

Vi du. Trong dd thi cho ¢ Hinh 4.6. Mach vong tbi gian 1a duong di khép kin ac. as. ag. a9, con as a4
a3 8 as a9 aj0 la mach vong khong t61 gidn vi dinh X, va x5 lap lai hai lan.

X2 X3

Mot mach vong di qua tit ca cac dinh ctia do thi goi 13 mach vong Haminton.
5. Cung thong lpng. (Khuyén): Cung thong long 1 cung c6 dinh du va cubi tring nhau.
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Vi du. Trong Hinh 4.4, d6 thi c6 cung a; va ajo 1a cung thong long.

6. Anh xa va dnh xa nguoc.

Mdt anh xa ctia mot dinh x; trong d6 thi G = (X, A), ky hiéu I (x;) 14 tap hop cac dinh cudi cua tit ca
cac cung c6 dinh dau 14 x;. Chang han trong d6 thi G = (X, A) cho & Hinh 3.4 tai x,, x3 ¢ c4c anh xa:
I'(x))={x2, X3}; [ (X6) = {X1, Xs}.

Anh xa nguoc ctia mot dinh X; trong do thi G = (X, A), ky hiéu '{x;}, 1a tap hop céc dinh dau coa
tht ca céc cung c6 dinh cudi 1a x;: Chang han trong d6 thi G = (X, A) cho & Hinh 3.4: T"'(x;) = {x1, %,} , T"
(%) = {x1, X4}

7. Cdy. Mot d6 thi vo hudng G= X, Z) goi 1a mdt cay néu né thoa man mét trong nhing diéu

kién:
0 G lién thong (cdc dinh dige lién két véi nhau) va khong chira mach vong.
0 G b (n - 1) cung va khong chira mach vong.
0 G lién thong va néu bo di bt ky mot cung ndo clia nd, thi trd thanh khong lién

thong.
C6 thé dura ra mot s6 loai cdy co ¥ nghia thyc tién sau ddy: ciy "Puong nguoi chao hang", cay co
chiéu dai ngin nhét (hodc dai nhat), ciy Steiner nhu sau:
+ Cdy duwong nguoi chao hang La dudng di qua tat ca cac dinh cta do thi, mdi dinh chi qua mét lan.
+ Cdy ¢6 chiéu dai ngan nhat. Cay nay 1a mot duong di nhan duoc tir d6 thi bang cach loai ra khoi
16 céc cung theo trinh tir giam dan chiéu dai ctia cung va kiém tra tinh lién thong ciia d0 thi, hodc dwa dan
Va0 n6 cac cung ctia do thi theo trinh ti ting dan do dai ctia chiing va khong dugc tao nén mach vong,

X2 093) X3 (434)
1=10,123
% (0,1) x (4,0)
Hinh 4.7 a

+ Cay Steiner. Néu cho phép dua thém vao tap hop dinh ciia d6 thi cac dinh phy thi do dai cua ciy
ngan nhat c6 thé giam xudng. Pinh phu dua thém vao do thi c6 ba nhanh cach nhau 120° duoc goi 1a dinh
Steiner. D6 thi sau khi dua thém céc dinh phy nhu trén goi 14 cdy Steiner.
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g N
120 \/ > 120°

[

120° 120°

X
X1 4

Hinh 4.7b

Hinh 4.7a 1a cdy c6 chiéu dai ngin nhat. Hinh 4.7b 1a cdy Steiner. Trén hinh 4.7b, cac dinh
méi duge dua vao dé thi1a Sy, S, . B6 1a nhitng dinh Steiner. Chiéu dai cua cay Steiner 1a 9,196,
chidu dai ciia cAy ngan nhét 1a 10, 123 dai hon cay Steiner 1a gan 10%.

8. Lat cit. Lat cit 1a tap hop cac nhanh sao cho néu loai chiing ra khoi do thi thi d thi tré' nén khong
lién thong.

Lét cat goi la phan chia hai dinh x; va x; ctia d6 thi, néu sau khi loai lat cit nay ra khéi do thj thi hai
dinh x; va x; khong con lién h¢ voi nhau nita.

Vi du. Trong dd thi cho & hinh 4.6, tap hop cac nhanh { a, a3, ag; aj9 } 1a mot lat cét. bay la lat cét
phan chia hai dinh x; va X, X, va X3 ; X Va Xg V.V...

Lat cat toi gian 1a 14t cit khong chira trong nd nhimg lat cat khac. Tl nay vé sau khi khong n6i gi

thém, khi ndi 14t cat ta hiéu 1a 14t ¢t t6i gian.
9. Dién ciia do thi. Dién 1a mdt phan cua do thi duoc gidi han boi cac cung ma bén trong nd
khéng chira cac cung khac ctia do thi.
10. Do thi phing va khéng phing.
Do thi G = (X, A) dugc goi 14 d6 thi phang néu n6 c6 thé biéu dién duoc trén mat phang (hodc mat
cau) sao cho khong ¢ bat ky hai canh nao cit nhau.

Céc do thi khong thoa man didu kién nay goi do thi khong phang Trong hinh 4.8a va 4.8b, bicu
dién hai do thi khong phang don gian nhat (d6 thi khéng phdng co ban), goi 1a db thi khong phing
Curatovxki .

11. Dé thi déi ngau. D61 voi mot dd thi G = (X, A), gitta mot cap dinh nao d6 ta goi 1a dinh vao
(dinh dau) va dinh ra (dinh cudi) ta c6 thé xay dung duoc mot do thi d6i ngiu G'=(X; A) theo trinh
tu sau day:
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X2
X2

X /\
1 X3

X1
X3

X6

X4

5
Xs Hinh 4.8 a Hinh 4.8b

Hinh 4.9a

+ V& thém mét cung ndi lién hai dinh "vao" - "ra" cia G = (X, A)

+ Trong mdi "dién" ctia d6 thi G = (X, A) ta dat mot dinh x' trong tap dinh X' ctia do thi di ngau s&
duoc xay dung.

+ Nbi cac dinh trong tAp X' lai v6i nhau béi cac cung, cit cic cung tuong tmg ctia db thi phing G =
(X, A), s cung ctia d6 thi d6i ngu G'= (X, A) diing bang sb cung ctia dd thi phing ban dau G = (X,A).

Hudng ciia cic cung ctia do thi d6i ngiu duoc xac dinh nhur sau: Néu cung cta do thi ddi ngau G' =
(X, A) di tir mot dinh nam bén trong mot dién ctia d6 thi phing ban dau G = (X, A) cét cung ctia G = (X,
A) ¢6 huéng thuén véi chidu kim dong hod theo mach vong ctia da dién, thi huéng ctia cung dang xét cua
dd thi dbi ngau s di tir bén trong dién ra bén ngoai dién va nguoc lai. Néu cung ciia G = (X, A) khong co
hudng thi cung tuong tmg ctiia G' = (X', A) cling khong c¢6 hudng.

Hinh 4.9.a va 4.9.b. Trinh bay vi du cach xay dung do thi d6i ngu (b) tir do thi ban dau (a).
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5,
Hinh 4.9b

Tinh d6i ngdu cvia dwong va ldt cdt trong do thi phang:

Ddi v6i mot do thi phang G' = (X,A), tuong tmg véi mot cap dinh "vao" - "ra", ta ¢6 thé xay dung
mot do thi doi ngau G' = (X,A).

Puong di trong G = (X, A) s& tuong g véi lat cat trong G' = (X, A) va nguoc lai, ta co cap dbi

ngau sau:
Trong G=(X, A) Trong G'= (X, A).
\ . > (L
Puong di «— Lat cat.
Lat cat «——*  Duongdi

Vi du. Trong hinh 4.9 a va 4.9 b cho d6 thi G= (X, A) va G' = (X, A).

Ddi voi G = (X, A), tap hop céc cung a; ag as a; 1a duong di con ddi voi G'= (X', A) 1a 14t cit. Tap
hop céc cung ag as a, 13 duong di trong G' = (X', A), nhung chiing lai 1 1at cat trong G = (X, A).

4.2. BAI TOAN PUONG PI NGAN NHAT.

Nhiéu bai toan thyc tién cta nhiéu hé théng kinh té - xa hoi khac nhau c6 thé dua vé bai toan tim
duong di ngin nhét gitta hai dinh cho trude s va t ciia d thi.
4.2.1. Noi dung bai toan.

Cho d6 thi G = (X, A), trong d6 tap hop A gém cac nhanh v6 huéng hodc cac cung. Trén mdi nhanh
hoic cung (i,j) ta gan cho mot s6 khong am C; > 0 biéu thi do dai ctia nhanh hodc cung d6. (B6 la khodng
cdch, thoi gian, chi phi di tiedinh i dén dinh j). Cac tap X gom céc dinh duge dénh s6 thir ty 1 ¢én m:

X ={x|:i= L,m}. Trén d thi G = (X, A), ldy mot dinh x, goi la mot dinh ngudn va mot
dinh x, goi la dinh dich.

Van dé dat ra 1a: Hay tim mot duong di, di tir dinh x, dén x, sao cho tong chiéu dai cia cac
nhanh va cung thudc dudng d6 12 nho nhat.
Puong di tim duoc goi 14 dwong di ngdn nhdt tix x, dén x.
Chu y.
0 Néu cb dinh dinh x,, thay d6i dinh x, thi ta c6 bai toan tim dudng di ngan

nhat tir mot ngudn cho trude dén dinh dich bat ky.
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O Néu ca x, va x, thay ddi, ta dugc bai toan tim duong di ngin nhat giira hai
dinh bat ky trong d6 thi G = (X, A).

4.2.2. Y nghia bai toan.

Nhiéu hoat dong quéan 1y, diéu khién hé thong kinh té - xa hoi, din dén bai toan trén. Sau
day 1a mot s truong hop:

1. Buong di ngén nhét thuong dugce dat ra khi mot don vi van tai quan sy cAn van chuyén
nhanh chong mdt mat hang nao do tur noi A dén noi B, chéng han, cin van chuyén nhanh nhét cac
lwong thuc, quén trang, vii khi ... tir dia diém A dén dia diém B.

2. Qua trinh truyén tin tirc qua mang thong tin lién lac gdm nhiéu khau, & mdi khau déu co
mdt phan nguy co tin tirc bi 16 va nguy co d6 & mdi khau co thé khac nhau. Cho nén tuy theo
cach chon duong truyén tin ma tin tire dugc bao dam an toan nhiéu hay it. Lam sao chon dugc
duong truyén tin an toan nhat ? (tin tirc dén noi ddy di va it bi 16 nhat)

3. May moc, thiét bi quan sy sir dung 1au ngay sé bi hu hong dan . Dé thiét bi, may moc
hoat dong lién tyc, chiing can duoc sira chita bao dudng thuong xuyén dinh ky, néu can thi
thay d6i mé&i. Van d& dat ra 1a khi nao thay thé thiét bi ? Gia st mot ky 5 nam, dau ky chiing ta
mua thiét bi méi va sé& thay thé sau t nim . Can xac dinh t 1a bao nhiéu dé téng chi phi bao
dudng va mua moi trong ca ky ké hoach 5 nam 1a nho nhat ? Biét rang ta biét duoc gia mua
m&i may va thiét bi, chi phi bao dudng stra chita qua cic ndm .v.v... Nhiéu bai toan thuc té vé
hé thong thong tin, vién thong ... ddn dén bai toan tim duong di ngan nhat.

4.2.3. Phuwong phap gidi.
1. Pé d& theo déi, ta xét mot vi du cu thé

Vi du. Cho d6 thi G = (X,Z) & hinh 4.10. Mi dinh 12 mot vi tri déng quan trong mot khu
vuc, cac canh la hé théng giao thong hodc mang thong tin. Trén mdi canh co ghi do dai cua canh
d6. Hay tim duong di ngin nhat tir dinh ngudn x, dén dinh x, .

Giai bai toan.
Ta dung phuong phép sau ddy, goi la thuat toan "gan nhan" do tac gia Difkstra dé xuat. Y
tuong co ban cua thuat toan nhu sau:

Hinh 4.10
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Ta sé& 1an luot gan cho céac dinh cua dd thi mot sb goi 1a nhan cua dinh: Cho nhan cua x, 1a
0, sau d6 cac nhanh di tir x; dén cac dinh Xj, ] € I' (x1), ta chon canh c6 d¢ dai nho nhat & vi du
trén 1a canh (1, 3): C;3 = 5, roi1 gan nhan cho x; la nhan cua x; cong vdoi Ci3, nghiala 0+ 5=5.
Tiép theo, trong sé cac nhanh di tir mot dinh da c¢6 nhan (dinh x; hodc x3) dén mot dinh chwa gan
nhan, ta lai chon nhanh sao cho d dai cua n6é cdng véi nhan cua dinh da dugce gan nhan 1a nhd
nhét gia tri nay dugc gan cho dinh cubi ctia nhanh do, trong vi du trén 1a nhanh (1, 2), réi (1, 5).
Nhan cua x, tng voi min {0 + 6 ; 5 +4} = 6 ; Nhan cia x5 tuong tng voi min {0 + 8} = &; nhan
clia x4 twong tng v6i min {5+ 4 ; 8 + 4} =9 v.v...Ta ctr tiép tuc nhu vay cho dén dinh xj dugc gan
nhan. Nhu vdy nhén cua xo chinh la d§ dai ngan nhat di tir x; dén X - va nhan ctia mot dinh x; da
dugc gan nhan chinh 1a 6 dai ciia duong di ngan nhat tir dinh x; dén dinh X; Gg=2+9).
bé tim dugc 10 trinh cua duong di ngén nhét, mdi lan gan nhan cho mot dinh, ta ghi lai
dinh kia ctia canh ma ta d3 str dung dé gan nhin cho dinh d6. Chang han tng véi x, hodc x; 13 x;;
ung voi dinh x4 12 X3 v.v... Nho cach ghi nay, ta co thé di nguoc tr Xo vé x; theo cac canh tao nén
duong di ngén nhét tir x; dén Xo.
Theo cach d6, & vi du nay dudng di ngin nhét tir x; dén xo 14 18. Lo trinh duong di nhu
sau: X; — X3 —> Xg4 — X6 — Xo.
2. Thuit toan Pifkstra tong quat.
Cho d6 thi G = (X, A), tim duong di ngén nhat tir x, dén s,, ky hiéu L (x;) 1a nhin cua dinh
xi(i=1m).
Thuat toan gém 4 budc:
Budc 1.
- Pit L(x,) = 0", xem nhan nay ¢ dinh.
- bat L(x;) = + oo v&1 moi dinh x; ¢6 1 # s, xem cac dinh ndy ¢6 nhan tam thoi.
- Gan xp: = X
Budc 2.
- V6i tit ca cac dinh x; el (xp) €6 nhan tam thoi sé dugc thay d6i nhin tam thoi moéi, theo
diéu kién sau:
L(x;) = min {L (x;), L (xp) + Cgp.i} (4.2)
Budre 3.
Trong s cac dinh ¢6 nhan tam thoi (cd cii va méi thay déi), ta tim mot dinh j ¢6 nhan tam
thoi thod man diéu kién:
L (x;) = min {L(x;) | L(x;) c6 nhan tam thoi } 4.3)
Xem nhan dinh x; g v6i diéu kién (4.3) 1a ¢6 dinh va dit x, = x; — budc 4.
Budc 4.
1. Néu chi can tim dudng di ngdn nhat tir dinh x, dén dinh x, thi c6 hai kha ning xay ra:
N Khi x, = x, thi L(x,) 1a chiéu dai duong di ngin nhat can tim. Dung lai.

O Khi x,, # x, = Budc 2.
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2. Néu cau tim duong di ngén nhét tir dinh x, dén cac dinh con lai cta d6 thi, thi c6 hai kha
nang xéy ra:
O Khi nhan cua tat ca cac dinh d 14 nhan c6 dinh thi tri s6 ctia nhan dinh x;
(j #s) 1a chiéu dai cua duong di ngin nhat tir dinh x, dén dinh Xj trong g cua dd thi.
O Néu van con dinh ¢6 nhin tam thdi = Budc 2.
3. Ung dung thuec tién
Cho d6 thi G = (X, A) nhu Hinh 4.11. Mbi dinh ciia d6 thi 12 m6t trung tim buu dién ctia huyén
thudc tinh A. Céc canh 14 hé thong dudong cap ngam trong khu vuc do, trén d6 ghi chiéu dai ciia mdi
doan cap ngam ndi hai trung tdm buu dién. Hiy xac dinh hé thong duong cap ngam ndi cac trung tim
buu dién huyén, sao cho chiéu dai tir buu dién Trung tam thi xa dit tai x; dén tat ca cac trung tim buu
dién cua cac huyén thugc tinh A 1a ngén nhat.
Ta quy udc cung khong hudng duoc xem 1a hai cung nguoe chiéu, ¢6 chiéu dai bang nhau. Po dai
C; ctia mdi cung duoc ghi lai & bang 4.3
Pay 1a bai toan tim cac duong di ngan nhét ndi dinh x,; dén cac dinh con lai ctia do thi.

Giai bai toan trén bang thuét toan Difkatra.

Hinh 4.11
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Bang 4.3

X| X2 X3 X4 Xs X6 X7 Xg X9
X| 10 3 6 12
X2 10 18 2 13
X3 18 25 20 7
X4 25 5 16 4
X5 5 10
X6 20 10 14 15 9
X7 2 4 14 24
Xg 6 5
X9 12 13 9 24 5

Vong 1.
Budce 1: Bat L(x;) = 0", L(x;) = o0, V i #1. Bat x, = x; — Budc 2.
Bude 2: I'(xp) I'(x1) = {x2, X7, Xo, X3}
Cac dinh x,, x7, Xg, X9 dugc thay nhan tam thoi nhu sau:
L(x2) = min { L(xz), L(xp) + Cp2) } =min {+ o0, 0+ 10} = 10.
L(xp) = min { L(x7), L(xp) + Cp7) } =min {+ 0 ; 0+ 3} = 3.
L(xg) = min { L(xg), L(Xp) + Cps) } =min {+0; 0+ 6} =6.
L(x9) = min { L(X9), L(xp) + Crp9) } =min {+ o0, 0 + 12} = 12.
Buée 3: Gan nhan cb dinh:
Min { L(x2), L(x7), L (x5), L (X0), L (x3), L(X4), L(X5s), L(X¢) }=

=min { 10, 3, 6, 12, a (X3, X4, X5, Xg)} = Ung voi dinh x;. Dinh x; nhan nhan ¢ dinh
L(x)=3". Bit x,: = x; = Budc 4.
Buéc 4: D6 thi con co dinh nhin nhéin tam thoi — Vong 2
Vong 2.
Buée 2: I'(x,) = ['(X7) = {Xz, X4, X6, Xo}. Thay ddi nhan tam thoi ctia cic dinh thudc tap
I'(x7).
L(x2) = min { L(x), L(x,) + C(p2) } =min { o0, 3" +2} = 5.
Tuong tu: L(x4) = 7; L(x¢) = L17; L(x9) = 12 — Budc 3.
Bude 3: Tim dinh tng voi min { L(X2), L(X4), L(X6), L(X9), ®, (X3, X5)}=

=min { 5,7, 12, o, (X3, X5)} =5 — X,. Gan nhan ) dinh cho x»: L(x,) = 5. Dat x, = x, —
Budc 4.

Budce 4: Trong graph con ¢6 dinh c6 nhan tam thoi = Budc 2 vong 3.
Vong3.

132



Chirong IV: Céc badi todn toi wu trén mang

Bude 2: I'(xp) = I'(x2) = {X1, X3, X7,X0}. Thay d6i nhan nhan tam thoi cho cac dinh thudce
I'(xy).
Ta ¢6 T'(x3) = min {L(x3), L(x,) + Cp3y } = min {0, 5718} = 23.
Tuong tu ta tinh dugc L(x9) = 12 = Budc 3.
Bude 3: Tim dinh tng v&i Min {L (x3), L(x4), L(X6), L(Xg), L(X9), o (X5)}
=min {23,7,17,6,12,00 (Xs5)}= 6 — Xg . Gan nhan ¢b dinh cho dinh xg: L(xg) = 6" . Dit Xp =
xg — Budc 4.
Buéc 4: Trong d6 thi con c¢6 dinh c6 nhan tam thoi — Vong 4.
Vong 4.
Tiép tuc cac qua trinh ¢ trén ta gan nhin cb dinh cho tat ca cac dinh con lai, ta ghi lai cac
nhan co dinh cua céc dinh canh cac dinh ctua do thi (Hinh 4.11).
Chu y.
0 Pé tim 19 trinh duong di ngan nhét tir dinh s dén cac dinh con lai, ta dung qua
trinh 10i lién ti€p, theo quan h¢ sau:
L* (xj + C@.1) = L (x))
trong do x; la dinh nam lién ké trude dinh x; trén duong di ngén nhét tir dinh Xs dén dinh X; .
0 Néu nhu dudng di ngin nhat tir xs dén xi bat ky trong dd thi 13 duy nhat thi cac
cung (i,j) cua cac dudong di ngan nhat nay tao nén mdt cay c6 goc la xs. Néu duong di nay khong
duy nhat thi c6 nhiéu cay tuong tng.
Vi vi du xét & trén, dé tim 10 trinh duong di ngén nhat tir dinh x; dén x, ta st dung hé
thirc (4. 4), duogc:
L'(x) + Cio=L(x2) =5 > x; la x5
Vi x5, dung (4.4) ta dugc:
L+(xj) +c(r) =3 >xlax,
Vay duong di nga“in nhat tr x; — x5 1a: x| = X7 = X,
0 Thuat toan tim duong di ngan nhat cta Difkstra trinh bay trén day chi ap dung khi
cij =0 . Trong trudng hop tong quat, Cjj CO thé < 0, khi d6 thuat toan c6 thé xem [6].
4.3. MANG LIEN THONG NGAN NHAT.
4.3.1. Noi dung va y nghia ctia bai toan.
1. Ngi dung bai todn.
Cho d6 thi d6i xtmg (dd thi vo hudéng) G = (X, A), v6i X = {X|, X2,... Xa} A=
{ a,,a,,...,a, } mdicanh cta dd thi c6 gén mot s6 khong am, goi la do dai cua canh. Hay tim
mdt cdy cud dd thi sao cho téng dd dai cac canh cua cay la nho nhéat.
Ta biét rang ciy 1a mot do thi lién thong va khong c6 chu trinh. Cay cta mot d6 thi lién
thong n dinh bao gio cling gam vira ding n -1 canh.

2. Y nghia ciia bai todn.
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Nhiéu vén dé thuc té trong hoat dong Hau can quan sy, thong tin quan sy, xay dyng quan
su ... dan dén mo hinh bai toan mang lién thong ngin nhat. Néu coi cac dinh trong d6 thi 1a cac
diém can dat may dién thoai hodc dat cac kho xang dau thi nén dat duong day dién thoai hoac hé
thong duong 6ng theo nhimng canh nao dé tiét kiém day hodc tiét kiém duong 6ng nhat ? Hodc can
phai dat hé thong cap truyén thong theo cac dudng day nhu thé nao dé cung cap thong tin dén cac
don vi trong mot viing dong quan tir mot trung tdm chi huy sao cho tiét kiém day cap nhat? Néu
xem dinh trong dd thi 1a nhitg don vi cp trén va cac don vi cip dudi. Can xdy dung mang ludi
duong giao thong nbi lién tat ca cac don vi cic cdp clia ving voi nhau. Tinh toan nhu thé nao dé
téng s6 chi phi xay dung 1a it nhét.

4.3.2. Thuat toan Prim.

1. Y twong thudt todn

Ta c6 thé tim céy cla db thi sao cho téng d6 dai cac canh 1a nho nhét, theo thuat toan don
gian sau day do Prim dé xuat. Pau tién 12 chon mot canh ngan nhat lam doan gbc cua ciy. Sau do,
trong tat ca cac canh ¢6 mot dau nat thude ph?ln cay da chon va mot dau nat & ngoai ta chon canh
c6 d6 dai nho nhét (néu ¢6 nhiéu canh nhw thé, ta chon canh nédo ciing duoc). Ctr lam nhu vay cho
dén khi du (n -1) canh thi ta nhén dugc cay co téng chiéu dai cac canh nho nhat. Co thé c¢6 nhiéu
cdy nhu vy, nhung tong do dai cta cac cdy la bang nhau, dung thuat toan Prim cho phép ta tim
dugc mot cay c6 tong chidu dai cac canh 1a ngan nhét.

2. Bii todn thwc tién va phwong phdp gidi

Cén xay dung hé thong cap ngam nbi tit ca cac trung tdm buu dién tai cac huyén li cua
tinh A. Vi tri cdc trung tdm buu dién, hé thdng cap ngam ndi cac trung tim buu dién huyén cia
tinh A, cting d6 dai cua hé thdng cap ngam d6 dugc mo ta boi do thi vo hudng G = (X, A ), cho &
hinh 4.12a.

Hinh 4.12a
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Hinh 4.12b

Trén mdi canh ctia dd thi c6 ghi d6 dai cta canh d6, chinh 1a d6 dai ctia cap ngam ndi 2
trung tdm buu dién cta 2 huyén. Bai toan dat ra 1a hay tim mdt cay sao cho téng chiéu dai cua cac
canh 12 ngan nhat?

Cach gidi. Theo thuat toan Prim, déu tién ta chon canh ngén nhét 1a (3,4), c6 do dai la 3 l[am
doan géc cua cay. Tiép do, chon canh (3,6) c6 d6 dai 1a 5, roi 1an lugt chon tiép cac canh (3,2),
(6,7), (5,6), (5.,8), (8,11), (8,9), (9,10) va cudi cung chon canh (1,2). Pén ddy ta c6 dun -1 =10
canh va ta dugc mot cdy c6 tong d6 dai cac canh 1 ngén nhat ( Hinh 4.12b). Pay 1 hé thdng cép
ngam can lip dit va theo d6 sé xay dung dugc hé thng cap ngdm ngin nhit ma van dam bao su
luu thong lién lac gitra cac trung tdm buu dién nodi trén

4.3.3. Thuat toan Kruscal.

Thuat toan Kruscal 1 bién dang cua thuat toan Prim & trén. Trudc hét, ta sip xép tat ca cac
canh ctia d6 thi theo thtr tu d6 dai cac canh tang dan (cac canh co6 cung do dai sép theo thur ty tuy
y). Sau do, cac canh cua dd thi s& duoc S'flp Xép lan luot theo thir tw da Sép Xép. Khi mot canh
duoc xét, nd s€¢ duoc chon lam mdt bd phéan cua cay co téng chiéu dai ngén nhét, néu canh nay
khong tao thanh chu trinh v6i cac canh da chon trudc do. Néu trai lai (tao thanh chu trinh), canh
do s€ bi loai ta xét mot canh tiép theo. Qua trinh s€ dung lai khi cac canh da chon tao nén mot cay
co téng chiéu dai cac canh nho nhat (chtra moi dinh cua dd thi, hay c6 vira dling n - 1 canh). Cay
tim duoc theo thuat toan trén 1a ciy c6 téng chidu dai cac canh la ngin nhét.

Chu y. Ta co thé tim cdy c6 tong chiéu dai cac canh nho nhat nhu sau:

Lan luot bo di nhimg canh dai nhat ma sau khi bo di dd thi van con lién thong (khong bi
tach roi 1am nhiéu khéi). Sau khi bo di tit ca cac canh c6 thé bo di nhu vay thi nhitng canh con lai
1a nhimg canh tao nén cay c6 tong chidu dai cac canh 1a ngin nhat. Noi chung, néu do thi ban dau
c6 n dinh va m canh thi téng s6 canh can bo di lam - n + 1 canh.
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4.4. BAI TOAN LUONG LON NHAT.
4.4.1. N§i dung bai toan.

Cho mot do thi ddi ximg va lién théng co n dinh, mdi canh cta d6 thi c6 mot kha ning
thong qua nhét dinh va nhu nhau theo hai chiéu. Hay tim mot luéng trén d6 thi, nghia la x4c dinh
trén mdi canh cta do thi cAn van chuyén bao nhiéu hang, theo chiéu nao sao cho trén mdi canh
luong hang van chuyén khong vuot qua khé ning thong qua ciia canh ma van chuyén duge nhiéu
hang nhét tir dinh ngudn dén dinh dich. (Thuong danh s6 tir dinh 1 dén dinh n)

Gia sir d;; 1a kha nang thong qua ctia canh (i, j), khi d6 bai toan c6 thé mo ta bang biéu
thirc téan hoc nhu sau:

S, néui=I

inj—Zxﬁ = 0,néui=1,i#n (4.5)
J J

-S,néui=n

0<x;< djvéimoi (i,]) € A= { aj, a, ..., a,} 12 tp cac canh d6 thi G = (X, A ), va lam cuc tiéu
dai luong hang van chuyén S.

Chuy.

O Déi voi db thi c6 hudng ta cling ¢ bai toan twong .

O Bai toan tim ludng 16n nhat trén mot mang c6 nhiéu ngudn va dich thi co
thé d& dang quy vé bai toan ludng 16n nhat trén mang c6 mot ngudn va mot dich bang mot
cach thém vao cac dinh gia va canh gia thich hop.

Vidu.

O d0 thi cho boi Hinh 4.13 a, ¢6 hai ngué)n la xy, x, vaba dich 1a yy; y»; y3. Ta thém vao dd thi mot
ngudn gia X, voi x; va x, bang hai canh (0,1) va (0,2). N&i vy, y», 3 voi dich gia y, bang 3 canh, (y1, yo), (Y2,
Yo) va (y3, yo) kha nang thong qua cia cac canh méi nay dugc dat bang co. Két qua ta duoc do thi twong
duong c6 mdt ngudn va mot dich nhur ¢ hinh 4.13b.

Y1
X1
Y2
X2
Y3
-Hinh 4.13a - -Hinh 4.13b -

Trong thuc tién hoat dong cta nganh buu chinh vién théng, nhiéu khi yéu cau van chuyén duogc
nhiéu hang hoa trong mdt thdi gian ¢6 han 1a mot yéu cau rat cap thiét. Nhimg tinh hudng tuong tw nhu vy
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déu c6 thé md hinh hoa bang bai toan ludng 16n nhat va giai bang thuat toan twong tmg (s& trinh bay dudi
day).
4.4.2. Thuat toan Ford - Fulkerson.

1. Y twéng ciia thudt todn

Xuét phat tir luong khong (xj =0 V@, ))). Tiép do, im mét duong di tir dinh nguén x,; dén dinh
dich x, sao cho trén canh c6 van chuyén hang theo chiéu tir ngudn t6i dich (chiéu thudn) thi lugng hang
van chuyén chua dat t6i kha ning thong qua ctia canh d6 . Nén khong c6 duong nao nhu thé thi ludng hién
¢6 14 ludng 16n nhat, con néu phat hién c6 dudng di nhu trén thi diéu chinh ludng hién ¢6 nhu sau: thém
mdt luong hang h vao mdi canh chua van chuyén hang hodc c6 van chuyén hang theo chiu thuin, giam
lugng van chuyén h trén mdi canh c6 van chuyén hang theo chiéu tir dich t6i ng,mén (chiéu nguoc), voi h la
gia tri 16n nhét c6 thé duoc sao cho ludng sau khi diéu chinh van con phi hop véi kha nang théng qua cua
mang, nghia 1a thoa man 0 < xy < dj . MBOi lan diéu chinh nhu vay, ta s€ van chuyén thém duoc h don vi
hang tir ngudn dén dich. Sau khi diéu chinh, ta kiém tra xem c6 dudng di nao tir ngudn t6i dich c6 tinh chét
nhu trén khong, néu khong thi dimg lai, néu c6 thi diém chinh luéng nhu trén v.v.... Qua trinh tiép tuc sau
mdt sb hitu han budc ta s& thu duoc ludng 16n nhat.

2. Luoc db thugt todn

Budc 0. Xuit phat tir luéng 0. Ta an luot gén cho cac dinh ctua do thi mot cap s0, goi 1a nhan, nhu
sau: gan cho dinh ngudn (dinh x,) nhan (e, 0).

Budée 1. Goi N, 14 tap cac dinh i (i #1) ciia mang néi truc tiép v6i dinh nguon boi mot canh (hay
cung) ma luong hang van chuyén tir nguon trén d6 chua téi kha niang thong qua. Tiép sau d6 ta gan cho
moi dinh i thuoc N; mot cip s0 (ei, pi), goi 1a nhan, nhur sau:

& = dj; - X;; = kha ning thong qua con du trén canh (cung) (1, 1),

pi= 1= s hiéu cta dinh ngudn dén dinh i.

Néu N, chtra dinh dich n thi chuyén sang thuc hién budc 5 dé ting gia tri ctia ludng. Néu trai lai
chuyén sang budc 2.

Budrc 2.

Ky hiéu N, 13 tap hop tit ca cac dinh j chua duoc gan nhén cta do thi sao cho dinh nay duoc nbi
voi mot dinh da dugc gan nhan thude N, chang han dinh i, boi canh (i,j) véi x;; < d; hodc x;> 0. Tiép theo,
ta gan cho mdi dinh j mot cap sb (&}, pj), goi 1a nhan, theo cong thirc sau:

min (e;, d; - X;j) néu x;; < dj
%7 { min (e;, X;) néux; >0 , P;j=i— Budc 3. (4.6)

Buére 3. Lap lai budc 2 v6i N thay cho Ny.;. Sau mdi s6 hitu han budc ldp ta gip mot trong hai
truong hop sau:

3a. Pinh dich chua duoc gan nhén, nhung khong thé gén nhin tiép cho bat ky mot dinh nao khac
nita. Dimg lai. Ludng hién ¢6 13 16n nhét.

3b. Binh dich da dugc gan nhan — Budc 4.
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Budéc 4. Ting ludng hién c6 nhu sau: Gia sir dinh dich dugc gan nhan (e, py). SO thir nhét e,: chi
16 luong hang s& van chuyén thém tir ngudn dén dich. S thir hai p, cho biét dinh da dugc ding dé gan
nhan cho dinh dich.

Dua vao s6 tht hai trong nhan cta dinh p,, ta tim dugc dinh trudc do v.v... Cu thé ta 1an nguoc trd
lai dinh nguon. Két qua 14 xéc dinh dugc dudng di tir ngudn t6i dich lam ting gia tri cia ludng.

Cach diéu chinh luéng hang nhu sau:

Dit x'y = xg + €, néu trén canh (s,t) khong van chuyén hang hodc ¢6 van chuyén hang theo chiéu tir
ngudn i dich trén duong di nay (chiéu thudn).

Piatx'y =Xy -en néu trén canh (s,t) co van chuyén hang theo chiéu ngugc — Budce 5.

Budéc 5. Xoa nhén ctia moi dinh, trir dinh ngudn, 1di quay tro lai bude 1.

Thuét toan s& két thuc sau mot s6 hiru han budce lap, nghia 1a sau moi s0 hitu han lan ap dung cac
bude tir 1 dén 5 1a s& gap truong hop 3a.

4.4.3. Kha niing thong qua ciia lat cit - y nghia ciia né.

1. Khd ning théng qua ciia lit cit

a. Kha nang thong qua cta mot 1at cit 1a mét tri s, duoc do bang tong cac kha ning théng qua clia
cac canh thudc lat cat do.

b. Lét cit c6 kha nang thong qua nho nhat goi 13 14t - cat nho nhat.

c. Pinh 1y (Ford - Fullrson): Trong mot db thi, gia tri ctia ludng 16n nhat bang kha nang thong qua
cta 14t cit nho nhét.

Ta c6 thé tim 14t cit nho nhét b::ing chinh thuat toan gan nhan cta Ford - Fullrson ndi trén. Thét vy,
khi thuat toan gan nhan két thuc thi tip cac dinh cia mang dugc chia thanh hai tap con khong giao nhau:
Tap hop A; gdbm céc dinh di duoc gan nhén va tip A, gdm cac dinh chua dugc gan nhin (dinh ngudn
thudc tip A, dinh dich thudc tip A,). Ky hiéu C 1a tap cac canh cua do thi ndi 1 dinh thudc A, véi 1 dinh
thudc A,. Khi d, nguoi ta chimg minh duge rang C chinh 13 4t cit nho nhét.

2. Y nghia ciia lit cit nhé nhit

Lat cat nho nhat trén do thi chinh 14 doan duong "then chét" "yét hau" trén mang giao thong, nghia
14 nhitg doan duong ma kha ning thong qua ciia né can phai luén luén dam bao néu khong s& 1am cho ké
hoach van chuyén cla toan by mang van tai s€ bi anh hudng. Mudn tang khdi luong van chuyén cua ca
ludng van tii, phai ting kha nang thong qua ciia lat cat nho nhét, nghia 1a phai ting kha ning thong qua ctia
cac doan duong "then chdt", "trong diém", "yét hau". Day 1a ¥ nghia thuc tién trong hoat dong van tai ctia
14t cit nho nhat.

Néu ta khong chon ding cac doan duong "then chét" thi dii c6 mo rong kha ning thong qua cia
cac doan duong nay ciing khong 1am ting dugc kha ning van chuyén cta ca mang duong giao thong.
Ngoai ra khi danh pha ngan chin dudng van chuyén cua ta, dich thuong chon cac doan dudng then chdt,
yét hau do do ta phai chii dong tap trung luc luong nguy trang bao vé cac doan dudng then chdt nay.
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Hinh 4.14

4.5. BAI TOAN LUONG NHO NHAT.
4.5.1. Bai toan.

Cho mdt mang ddi xtmg c6 n dinh, mdi canh c6 kha ning théng qua xac dinh va c¢6 mot cudc phi
van chuyén nhat dinh (nhu nhau theo ca hai chiéu). Cho trudc lugng quan trang S can phai van chuyén tir
dinh ngudn (sb 1) t6i dich (s6 n). Hiy tim mot phuong an van chuyén sao cho phut hop véi kha ning théng
qua ctia mang va van chuyén duoc luong quan trang S tir ngudn dén dich véi tong chi phi van chuyén 1a
nho nhat.

Day 1a mot loai bai toan van tai trén mang c6 han ché kha ning théng qua. Tuy bai todn c6 mot
dinh ngudn va mot dinh dich, nhung bat ky bai toan van tai trén mang c6 nhiéu ngudn va nhiéu dich déu co
thé quy vé bai toan dang trén bang cach thém cac dinh va canh gia thich hop.

V& mit toan hoc, bai toan ludng chi phi nhé nhat ¢ thé phat biéu nhur sau:

Cyc tiéu hoa ham chi phi ) c;x; véi cac diéu kién:

i

S, néui=1
ZXU—injZ 0, néui#1,i#n.
J J

-S, néui=n

O day dinh ngudn dugc danh sd 1, dinh dich danh s n. cij 1a chi phi van chuyén mot don
vi hang trén canh (i, j), d; 1a kha ndng thong qua cd canh (i,j), con x; la khéi lwong hang van
chuyén trén canh (i,j) can xac dinh.

4.5.2. Phuwong phap gidi.

Ludng chi phi nho nhét c6 thé tim theo thuat toan don gian sau: Xuat phat tir phuong an
van chuyén bang khong (xj = 0 trén moi canh). O mdi budc lap, ta tim mot dudng di co chi phi
nho nhét tir ngudn dén dich. Puong di ndy bao gdm mot diy cac canh ké tiép nhau sao cho trén
cac canh co van chuyén hang theo chiéu di tir ngudn t&i dich (chiéu thuén) thi lwong hang van
chuyén chua vuot qua kha ning thong qua cia canh d6. Trén dudng di nay, canh khong van
chuyén hang hodc ¢6 van chuyén hang theo chiéu thuan thi chi phi van chuyén 1a s6 duong, con
trén canh c6 van chuyén hang theo nhiéu nguoc (fir dich t&i nguon) thi chi phi van chuyén 1a am.
Tiép do6, ta xac dinh kha ning thong qua cta dudng di vira tim dugc, d6 13 s nho nhat trong sb
céc kha ning thong qua con lai trén cac canh c6 chi phi van chuyén am. Thém kha ning thong qua
nay vao cac canh khong van chuyén hang hodc van chuyén hang theo chiéu thuan va b6t di & cac
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canh van chuyén hang theo chiéu nguoc cta dudng di ndy, rdi chuyén qua budc lap sau. Qua trinh
trén dugc lap lai cho téi khi van chuyén hét luong hang S nguén dén dich hoic phat hién mang
khong du kha ning van chuyén hét lugng hang S tir ngudn dén dich (do kha nang théng qua ciia
cdc canh qud nhé so voi nhu cau van chuyén leong hang S).

Thuét todn mo6 ta ¢ trén kha don gidn va thuén tién cho viéc 1ap trinh trén may tinh. Tuy
nhién & mdi bude 13p ta phai giai mot bai toan phy: Tim duong di ngan nhat tir nguon dén dich
trém mang v&i cude phi c6 thé 1a sé 4m (xem muc 4.2).

4.5.3. Vi du timg dung trong thyc tién.

Mot xi nghiép van tai cAn van chuyén 5 don vi hang (vat tu thiét bi buu chinh, buu kién...)
tir tong kho A dén dia diém can hang G. Qua trinh van chuyén phai qua cac tram trung gian. Hé
thdng céac kho tram va duong giao thong ciia khu vuc duge dién ta boi d6 thi hiru han (Hinh 4.15).
Céc vi tri kho tram dwoc danh s6 1an lugt 1, 2, ..., 6. Pon vi hang: 10 tan, don vi chi phi: 1 triéu
déng VN. Mdi canh twong tng véi mot cip sd thir ty ma sd thw nhét 13 chi phi van chuyén mot
don vi hang hoa trén canh d6, s6 thu hai 1a kha ning thong qua ciia canh nay. Nguon la dinh 1,
dich 1a dinh 6, tong s6 hang van chuyén tir nguon dén dich 1a 5 don vi.

(5.2)

Hinh 4.15

Phuwong phap gidi.

O budc lap dau tién, phuwong 4n van chuyén bang 0 trén tit ca cac canh. Tiép d6 ta tim
dudng di c¢6 chi phi nhé nhét tir ngudn dén dich, d6 12 1 - 2 - 3 - 6 véi tong chi phi van chuyén
bang 3, kha niang thong qua cta duong nay bang 2 bang kha ning thong qua cia canh (1,2) hodc
(3,6). Ta van chuyén thém 2 don vi hang tir nguon dén dich theo dudng di vira tim duoc.

O budc lip tiép theo, dudng di ¢ chi phi nho nhét tir ngudn téi dich 1a 1 - 4 - 6, voi chi
phi van chuyén bang 7 va kha ning thong qua 1a 1 (bang khd ndng théng qua cia canh (4,6)). Ta
van chuyén thém duoc mot don vi hang tir ngudn t6i dich qua dudng di vira tim dugc.

O budc lap thi ba, dudong di chi phi nho nhét tir nguon dén dich1a 1-4-3-2-5-6.
Trén duong di nay cd ba canh chua van chuyén, do 1a (3, 4), (2,5), (5,6) ; canh c6 van chuyén
hang theo chiéu thuan 1a (1, 4) va canh van chuyén hang theo chiéu nguoc 1a (2, 3). Vi thé, chi phi
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van chuyén trén duong di nay bang: 3 + 2 - 1 + 5 + 6 = 15. Kha ning thong qua ciia dudng nay
bang:
min(4-1,4-0,2,2-0)=2.

Ta van chuyén thém 2 don vi hang trén cac canh (1,4), (4,3), (2,5), (5,6) va bot 2 don vi
hang trén canh (2.,3), (canh nay bdy gio khéng con van chuyén hang nita). Két qua 1a ta van
chuyén duoc toan bo 5 don vi hang bang 5.10 tan = 50 tan tir ngudn (dich) dén dich (dinh 6), voi
tong chi phi van chuyén bang:

3.2+ 7.1+ 15.2 =43 =43.1triéu ddng VN = 43 triéu dong Vn

Ludng chi phi nhé nhét la:

X272 X473 x3=05X5=2,X36 =2 5 X43 = 25 X4 = 15 X 56 =2

BAI TAP CHUONG 4

1. Cho db thi G = (X, 2) nhu trén Hinh 1 sau day:

Hinh 4.18
a. Tim duong di ngén nhét tr x; — xs.
b. Tim duong di ngan nhat tir x, — X,
c. Tim duong di ngan nhat tir x5 — xg
2. Cho @6 thi G = (X, A) nhu trén Hinh 6.19 sau day:

X9

Hinh 4.19

a. Tim duong di ngén nhat tr x; — X3
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b. Tim duong di ngén nhat tir X, —> X7
c. Tim duong di ngén nhét tr x; — x4

3. Theo anh (chi) bai toan tim dudng di ngén nhit c6 thé ap dung dé giai quyét nhiing van
dé thuc té nao ? Hay phat biéu mot cong viée ma anh (chi) cho 1a ¢6 ¥ nghia. Trinh bay giai phap
ctia minh giai quyét van dé do.

4. Mot don vi thong tin du dinh xay dung mot hé thong cong ngam déan cap thong tin. Cac
diém A, B..., L, M trong Hinh 3 cho dudi déy 1a nhitng dia diém dat cac tong dai ma hé thong cap
phai két ndi. Cac canh trong hinh v& 1a nhimg dudng co6 thé dao cong ngam dit cap. Cac con sd
ghi bén canh cac canh la khoang cach thuc té gitra hai dia diém, don vi do 1a 100 mét. Hay lap
mot phuong an dao cong ngdm dé dam bao két ndi cac tong dai sao cho tong sd cong ngam va cap
thong tin can ddo, xay dung va lap dat 1a ngin nhat.

Hinh 4.20

5. Hinh 4.21 v& mot so do giao thong ctia mot khu vuc. S6 ghi bén mdi canh 1a d6 dai cua
doan duong tuong Umg véi cung ay don vi 1a km. Ngudi ta mudn dit diy dién thoai theo céac
duong giao thong dé két ndi trung tim A voi tat ca cac dia diém khac (B, C...., I). Hay tinh toan
xem nén dit day theo nhitng duong giao thong nao dé tiét kiém cap nhat ?
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Hinh 4.21

6. Tinh cac chi tiéu thoi gian va tim duong gang cho cac so do mang sau:
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7. Mot trung tim vién thong dy dinh ndi tit ca cac may tinh & cac chi nhanh truc thudc vao
may chi & trung tim, bang cach ding cac dudng cap thong tin ddc biét. Cac chi nhanh c6 thé ndi
v6i trung tAm truc tiép hay gian tiép thong qua cac chi nhanh trung gian khac. Chi phi cho viéc dat
cap xem nhu ty 1& thuén véi khoang cach. Cho biét khoang cach gitra trung tim va cac chi nhanh
cho nhu trong bang sau:

Vin phong TT CNI1 CN2 CN3 CN4 CN5
TT — 190 70 115 270 160
CNI1 190 — 100 110 215 50
CN2 70 100 — 140 120 220
Cn3 115 110 140 il 175 80
CN4 270 215 120 175 7 310
CN5 160 50 220 80 310 —

Nén dat cap truc tiép gitra cac chi nhanh nao dé cho moi chi nhanh déu lién lac duoc véi
trung tAm (truc tiép hodc gian tiép) va chi phi tong cong cho viée dit cap 1a nho nhét.
a. V& do thi mo ta bai toan trén dudi dang mot cay
b.  Tim mang lién thong ngan nhét.
8. Tim luéng c6 chi phi nho nhat trong mang vé & Hinh 5 va 6 gém 5dinh 1, 2, 3, 4, 5. Sb
ghi bén canh mdi dinh 13 kha ning cung cip (s6 dwong) hay nhu ciu tiéu thu (sé dm). Kha ning

thong qua cua canh (1,3) 1a 10, ctia canh (2,3) 1a 25, ctia moi canh con lai la + oo .

6 6 (dad:40)

1:20 > 3:0 ¢ a: 50 » 4:-70
5 4 3
2 3 5:-30 1 c: 0
2 5
. . / Y75 (dpimd0)
2:10 ¢ 4:0 4 b: 80 > e -60
Hinh 4.22 Hinh 4.23

9. Tim luéng ¢0 chi phi nho nhat trong mang v€ & Hinh 4.23, gém 5dinh 1, 2, 3, 4, 5. Cac
s6 ghi trong hinh v& ciing ¥ nghia nhu trong bai tap 9. Kha ning théng qua cua cac canh (1,4) va
(2,5) bang 40, ctia cac canh con lai bang + oo.
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CHUONG V: MO HINH KINH TE VA MO HINH TOAN KINH TE

5.1 CAC KIEN THUC MO PAU VE MO HINH KINH TE.
5.1.1 Cac Kkhai niém.

a. Mo hinh:

Mo hinh ciia mot d6i tuong la sy phan anh hién thyc khach quan dbi tugng do theo cach
hinh dung, tudéng tugng, suy nghi ¢ cac goc do, ¢ cac mic do cia nguoi nghién ciru. N6 duogc
trinh bay, thé hién, dién dat bang 10i van, chit viét, so d0, hinh v&, biéu thire toan hoc...

Viéc md hinh dbi tugng can nghién ctru phu thuge vao trinh do nhan thic, hiéu biét cia
ngudi nghién ctru va vao phuong phap dién dat cua ho ddi voi déi tuong nghién ctru.

Mo hinh thyc chat 1a mé ta dbi twong dé nhan biét va tic dong vao nd, nham 1am cho nd
van dong theo chiéu huéng ma ta mong mudn. Vi vdy mé hinh duge xiy dung bao gid ciing nham
mot s muc tiéu nhat dinh. Cung mot sy vat nhung muc ti€u nghién ctru khac nhau thi mé hinh
cling khéc nhau.

Hién thuc khach quan van dong va ton tai xung quanh ta v6 cting phirc tap, sinh dong ma
trinh d6 nhan thirc ctia con ngudi & mdi thoi diém, mdi thoi dai déu c6 gidi han nén ta khong thé
va khong can thiét phai thau tom vao mo hinh tit ca moi chi tiét cia nd. Do d6 phai cin cir vao
muc tiéu nghién ciru ma tap trung chi ¥ vao cac khia canh, cac van dé, cac chi tiét quan trong nhét
c6 tac dung quyét dinh sy van dong phat trién cta sy vat can nghién cuu, luge bo cac chi tiét, cac
su vat khong quan trong, khong anh huong 16n dén su van dong phét trién cta d6i tuong nghién
clru.

Viéc xac dinh nhiing chi tiét, su vat nao quan trong va bd qua cac chi tiét, su vat nao khong
quan trong, tuy thudc vao trinh d6 nhan thirc cta ngudi nghién ciru vé muc tiéu nghién ciru va vé
d6i twong nghién ctru.

Nhirng cong viéc trén goi 1a M6 hinh hoa, d6 1a qua trinh xay dung, mé hinh cho dbi twong
nghién ctru, trong d6 nhiing chi tiét khong co ban dugc lugce bd nham lam ndi bat nhiing dic trung
quan trong nhat, quyét dinh nhat d6i v&i ddi twong ma ta nghién ctru.

Cung mot ddi tugng nghién ctru, chi tiét nay co thé quan trong dbi voi van dé nghién ciru
nay nhung c6 thé khong quan trong ddi véi van dé nghién ctru khac. Do dé cing mot dbi twong
nghién ciru c6 thé xdy dung nhiéu mé hinh phan anh no dé sir dung véi cac muc tiéu nghién ciru
khéc nhau.

Phuong phap thé hién mé hinh ciing rat phong phu. Viéc lya chon phwong phéap ndo ciing
phu thudc vao muc dich va trinh d§ cta nguoi nghién ctru. Tuy nhién, du lya chon phuong phap
nao, cac mod hinh cting phai dong vai tro 1a phuong tién cho ngudi nghién ctru suy ludn tir nhiing
diéu da biét dé kham phap ra nhimng diéu chua biét, nghia 14 tir nhitng tién dé, gia thiét co thé rat
ra nhitng hé qua 16 gic, nhimg qui luat phan anh su van dong phat trién ctia su vat, hién tuong cin
nghién ctru.

Khi mé hinh du chira dung nhiing yéu té co ban cuia hién thuc khach quan c6 lién quan dén
van dé can nghién ctru thi chung ta c6 nhiéu hy vong rang cac két luan rat ra tir qué trinh phan tich
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md hinh s& phu hop véi thyc tién & muc d6 dang tin cdy, tirc 1a nhitng két luan nay kha gan véi
chan ly.
b. M6 hinh kinh té.

Mo hinh kinh té 12 mé hinh phan anh cac d6i twong trong linh vyc hoat dong kinh té.

Céc linh vyc lién quan dén kinh t& vdn di rat phtic tap, nhat 1a nhiing van dé kinh té hién
dai, d6 d6 khi phac thao mo hinh kinh té, chiing ta phai st dung nhiitng kién thirc khoa hoc kinh té
da tich luy duoc. Tuy nhién cac Iy thuyét, cac hoc thuyét kinh té thuong mang tinh khéi quat, triru
twong vi vy chung bo qua nhiéu chi tiét, nhiéu khia canh cu thé nhung lai c6 thé rat quan trong
trong viéc nghién ciru dbi tuong kinh té cia ta. Dé xay dung mé hinh kinh té, chung ta con can
phai thu thap, st 1y cac thong tin vé nhiing két qua nghién ctru lién quan, cac dir liéu da duoc cong
bd va cac kién thirc ctia cac nganh khoa hoc khac.

Nguoi ta thudng mé ta va phan tich cac hién tugng, hé théng kinh té — xa hoi dudi ba nhom
mo hinh kinh té sau:

- Mo hinh kinh t& vi mé (Micro).
- Mo hinh kinh t& vi mé (Macro).
- Mo hinh kinh té phat trién.

Mo hinh kinh té phat trién duge nghién ctru k¥ trong qui hoach toan hoc, ma mdt b phéan
quan trong cua no 1a 1y thuyét qui hoach tuyén tinh, da dwoc trinh bay day du & Phan I cia gido
trinh nay.

Ngay nay, cac md hinh kinh t& dugc dién dat va phan tich bang ngdn ngit, tu duy va cong
cu toan hoc, mot khoa hoc chét ché, chinh xac c6 kha nang dién ta va phan tich mot cach déy du,
ban chét, khai quat nhét sy van dong va phat trién cua céc hién tuong, hé théng kinh té - xa hoi.

c. M6 hinh todn kinh té.

M6 hinh toan kinh té 1a mé hinh kinh t& dugc dién dat bang ngén ngit toan hoc.

Ban chat cua qua trinh mo hinh hoa mét hién twong, mot hé théng kinh té 14 mé hinh hoa
qué trinh van dong cua nd, nghia la xay dung phuong trinh trang thai cho no. bPé xay dyng mo
hinh toan hoc cia mét hién tuong, mot hé théng kinh té cu thé, ta phai chon céc bién kinh té cho
no6, d6 1a cac bién diéu khién, cac bién ngau nhién (goi chung 14 cic bién vao) va cac bién trang
thai, cac bién ra (két qua san xuat), sau d6 mo ta quan hé giita cac bién d6 bang nhiing hé thirc
toan hoc.

5.1.2 CAu triic cia md hinh ton kinh té.

Céu tric ctia md hinh toan kinh té thuong gém hai bd phan chinh: cic bién va cac rang budc
nhim dién ta chit chg, chinh xac, diy du hon cac hién tugng va hé théng kinh t& dang nghién ctru,
ngudi ta dua thém vao mo hinh phan gia thiét va cha thich hodc nhan xét.

a.  Cdc bién kinh té ciia mé hinh:

Céc bién kinh té 1a cac dai lwong bién thién dic trung cho cic yéu td co ban cua cac hién
tugng kinh té va hé thong kinh té ta can nghién ctru. Cac bién kinh té thay dbi gia tri trong pham
vi nhat dinh. Tuy theo muc dich nghién ctru ciing nhu kha niang vé ngudn dit liéu lién quan, bién
kinh té trong mé hinh toan kinh té thuong duoc phan ra lam ba loai.

i. Céc bién ngoai sinh (Bién giai thich, bién doc 1ap):
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D6 1a cac bién co6 muc do doc lap nhét dinh ddi v6i mo hinh, né dic trung cho céac yéu td
kinh té ton tai bén ngoai h¢ théng hodc hién tuong kinh té dang nghién ctru. N6i mdt cach khac do
1a cac bién ton tai ngoai mo hinh, bao gdm cé cac bién biéu thi cac yéu t6 ngiu nhién.

Vi du, céc chinh sach cua chinh phu, ngan sach dugc cép, cac tién té quéc té... 1a cac bién
ngoai sinh cia mot doanh nghiép, ciia mot nganh kinh té ctia mot nudc.

ii. Céc bién noi sinh (bién dugc giai thich, bién phy thudc).

D6 1a cac bién ton tai ngay trong ban than mé hinh, chung phu thudc khang khit 13n nhau va
chiu tac dong cua bién ngoai sinh. P6 13 cac bién dic trung cho cac yéu t6 kinh té nim ngay trong
cac hién tugng, cac hé thong kinh té dang nghién ctru. Viéc thém bét cac bién ndi sinh quyét dinh
muc d6 pht hop ctia md hinh so véi thuc tién.

- Téng san pham cua mot doanh nghiép tai thoi diém t.

- Tich luy tai thoi diém t cia mot doanh nghiép... 1a cac bién ndi sinh ciia mdét mod hinh

doanh nghiép.
1ii. Céc tham s (thong sb).

D6 1a cac bién thé hién cac dic trung kinh té twong d6i on dinh cia hién tuong kinh té hodc
hé thong kinh té ta can nghién ciru.

Vi du. Tham sd biéu thi co cdu cia mot hé théng kinh té, biéu thi trang thai cong ngh¢ cua
doanh nghiép, biéu thi thi hiéu ctia ngudi tiéu ding...

b.  Cdc rang buoc cua mé hinh.

Céc rang budc ctia mo hinh 1a cac hé thire toan hoc phan anh mdi quan hé kinh té, quan hé
hanh vi, quan h¢ phép ly, quan h¢ co hoc, quan hé k¥ thuat, quan hé déng nhét, quan h¢ thé ché,
quan hé mua ban, vay muon... gitra cac yéu t6 kinh té trong hé tong kinh té hodc hién twong kinh
té ma ta dong nghién ctru. Cac quan hé nay hinh thanh, van dong tao thanh cac qui ludt co ban cia
cac hién tugng, cac h¢ théng kinh té. Qui ludt bao trum, chi phéi su van dong cua ty nhién, xa hoi
1a “qui luat bao toan”. Theo qui ludt ndy, su van dong (hinh thanh, phat trién, diét vong) cua cac
qua trinh trong ty nhién va xa hoi khong ngu nhién sinh ra va mét di, chung chi chuyén tir dang
nay qua dang khac. Cac mdi quan hé kinh té thong qua quan hé cta cac bién kinh té ciing chiu su
chi phéi cta qui ludt bao toan. Bao toan suy cho cing 14 su bang nhau, cin bing theo mot do do
nao d6. Do d6 hinh thirc biéu hién mbi quan hé giita cac bién kinh té 1a cac phuong trinh, bat
phuong trinh. Ngoai ra cac quan h¢ kinh té con duoc biéu hién bai cac hé thirc toan hoc khéac. Céc
phuong trinh trong mé hinh goi 1 phuong trinh cu trac. Phuong trinh cau trac & dang don gian 1a
nhitg ham s (ham san xuat, ham kinh té), & dang phirc tap hon 1a nhimg phuong trinh, hé
phuong trinh dai s6, vi phan hoic sai phan.

Céc hé thirc toan hoc biéu thi quan h¢ kinh té ctia cac bién kinh té, dugc thiét l1ap dya trén
co so nhitng nguyén 1y hay qui luat co ban cta kinh té hoc, vat 1y hoc, sinh hoc, hod hoc, xa hoi
hoc... Ngoai ra, trong mot s6 truong hop, do hiéu biét cua ta chua day du vé cac qui luat co ban
chi phéi qua trinh van dong cua su vat, hién tugng kinh té dang xét, cho nén phai dung mot s6 hé
thirc thuc nghiém dua trén céac gia thuyét hodc cac két qua thu dugc tur viée st ly cac s6 liéu théng
ke.
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Sau khi dua cac hé thure toan hoc da xac 1ap duoc vé dang chinh tdc hodc chun tic, ta nhan
dugc phuong trinh trang thai cta hién tuong kinh t& hodc hé thong kinh té dang xem xét. Bdi véi
hé thdng kinh té, cac hé thirc toan hoc trong mé hinh thudng bao gom:

- Céc hé thire hanh vi, biéu hién tinh qui luat trong hanh vi cia cac tic nhan kinh t& (Vi du:
Céc ham cung, ham cAu, ham loi ich...).

- Céc hé thirc kinh té — k¥ thuat, dién ta cac qua trinh vat 1y, co hoc cua hoat dong kinh té,
trong do6 cac yéu td san xuit dugc tong hop lai ché bién theo cong nghé f ndo d6 dé tao ra cac san
pham (két qua).

- Cac hé thirc dinh ché, biéu hién cac qui dinh, phap ly cua nha nudc (thué, tién luvong, bao
hiém...).

- Céc hé thie dong nhét (dung dé dinh nghia).

- Céc phuong trinh can bang, dién ta nguyén 1y bao toan ...

Quan h¢ giira cac bién s6 c6 thé 1a cac mbi quan hé truc tiép hodc gian tiép thong qua cac
bién s6 khac, theo mot hodc nhiéu khau trung gian. Cac quan hé do co thé biéu dién dudi dang so

6 sau:
Thué
\ Tiéu dung
y /
Thu nhap
Hinh 5.1
Vén
Pau tu / San luong
X
Lao dong
Hinh 5.2
Gia yéu to san xuat
Chi phi SX »| Muc cung »| Loinhuan

Trinh d§ cong ngh¢ /

Hinh 5.3
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Dau tu Thu nhap Tiét kiém

A 4

A 4

Hinh5.4

5.2 XAY DUNG VA SU DUNG MO HINH TOAN KINH TE.
5.2.1 X4y dung md hinh toan kinh té,

Viéc mo hinh hoa toan hoc cac hién tugng hodac mot hé théng kinh té thuong dugc tién hanh
theo bon budc sau.

Budc 1: Xy dung mé hinh dinh tinh cho dbi tuong kinh té can nghién ciru, nghia 1a xac
dinh cac yéu té c6 ¥ nghia quan trong nhat va xac 1ap cac qui luat ma cac yéu t6 kinh té phai tuan
theo. Noi cach khéac 1a phat biéu mo hinh bang 101, bang biéu dd cung cac didu kién kinh té, k¥
thuat, xa hoi, tw nhién va cac muc tiéu can dat duge. Dé lam duoc didu d6 can:

- Xac dinh muyc ti€u nghién cou ddi tugng kinh té can mo hinh (muc tiéu nhén thuc,
phan tich, du doan... vé d6i tugng kinh té do).

- Nghién ctru cac hoc thuyét kinh té, x3 hoi, khoa hoc ky thuat lién quan dén ddbi tuong
kinh té can nghién ctru.

- Xac dinh quan diém cta ngudi nghién ctru thong qua thuc tidn, 1y luan va cac mé hinh
lién quan dén dbi tugng kinh té can nghién ciu.

Budc 2: Xay dung mé hinh toan hoc cho d6i twong kinh té cin nghién ciru, nghia la dién ta
lai duéi dang ngdn ngit toan hoc cho mé hinh dinh tinh, bao gdm xac dinh bién kinh té va cac
rang budc cua cac bién kinh té. Noi dung gdm cac viée sau:

- Dua vao ly luén dé quyét dinh lwa chon cac bién kinh té va cac hé thirc rang budc cua
mo hinh.

- Str dung cic cong cu toan hoc dé phan tich mdi quan hé giita cac bién kinh té, ké ca
cac quan hé tiém an.

- Xéc 1ap méi lién hé truc tiép giita cac bién noi sinh vé6i cac bién ngoai sinh va cac
tham s.

- Chon cac bién s6 dic trung cho trang thai ctia hé thong kinh té can nghién ctru.

- Xay dung cac hé thirc toan hoc thiét 1ap quan hé va rang budc giira cac bién sd va cac
tham sb diéu khién d6i tugng kinh té can nghién ciru.

- Xéc dinh ham muc ti€u, nghia 1a dac trung bé‘mg s6 biéu thi hiéu qua cua hoat dong
ctia cac hé thong kinh té dang nghién ctru.

Budce 3; Str dung cac cong cu toan hoc dé khao sat va giai quyét mo hinh toan hoc da xac

lap & budc 2. Can ctt vao mo6 hinh da xay dung, lua chon hodc xay dung phuong phap giai cho
phut hop. Tiép d6 cu thé hoa phuong phap bang cac thuat toan tdi wu va thé nghiém giai bai toan
trén may tinh dién tir.

149



Chirong V: M6 hinh kinh té va mé hinh todn kinh té

Trén co s& quan hé gitra cac bién duoc biéu thi thong qua cac biéu thirc toan hoc, ta ¢ thé
md phong trén may tinh dién tir gia dinh cac tinh huéng ciia cac bién kinh té khac lién quan.

Budc 4: Dya vao cac s6 lidu thu thap duoc, md phong trén may tinh cac tinh hudng trong
qua khir va hién tai, du doan va kiém dinh sy phit hop ctia mé hinh di voi 1y luén va thuc tién.
pé nang cao tinh hi¢n thuc cia mé hinh kinh té da co, ta co thé thém bot, thay ddi vai tro mot sb
bién s kinh té di co, ta c6 thé thém bot, thay ddi vai trdo mot sb bién sb kinh té, cac tham sb va
bién ngau nhién, cac hé thic toan hoc rang budc cia cac bién kinh té... Dé phan tich sau sdc hién
tugng hodc hé thong kinh té dang xét, ta phan chia cac van dé nghién ciru thanh nhitng chuyén dé
doc 1ap va tmg voi nd khai quat hod bang cac mé hinh kinh té con phu hop. M&i mé hinh con lai
nghién ctru phan tich nhu da 1am & trén, sau d6 ldp ghép cac mo hinh con thanh mot mé hinh hoan
chinh md phong day du diing din, sdu sic hién twong hodc hé thong kinh té can nghién ciru.

C6 thé xay ra mot trong hai kha ning sau:

Kha nang 1. M6 hinh va cac két qua tinh toan pht hop vai Iy thuyét va thyc té. Khi d6 can
1ap mdt ban téng Kkét ghi 10 cach dat vAn d&, mo hinh toan hoc thuat toan tbi wu, chuong trinh may
tinh, cach chuan bi s liéu dé dua vao may tinh, nghia la toan by cac cong viéc can thiét cho viéc
ap dung mo hinh va két qua dé giai quyét van dé thuc té dat ra. Trong truong hop mé hinh can
duoc str dung nhiéu lan thi phai xay dung hé théng phan mém bao dam giao dién thuan tién giira
nguoi st dung va may tinh dién tr, khong doi hdi nguoi st dung phai c6 trinh d§ chuyén mon cao
vé toan.

Kha ning 2. M6 hinh va cac két qua tinh toan khéng phu hop véi thuc té, trong truong hop
nay can phai xem xét cic nguyén nhan ctia n6. C6 bén nguyén nhan sau cé thé co:

i.  Cac két qua tinh toan trong budc 3 chua du d6 chinh xac can thiét. Khi dé can
phai xem xét lai cac thuét toan ciing nhu cac chuong trinh tinh toan da viét va sir dung.

ii. Cac sb liéu ban dau (cac hé sb, thong s6) khong phan anh dang thuc té gia ca,
hodc chi phi trén thi truong, hodc cac dinh murc vat tu, hoac cac s6 liéu khac vé cong suit, kha
nang may moéc, du trir tai nguyén... Khi d6 diéu chinh lai mot cach nghiém tic, chinh xac.

iii. MO0 hinh dinh tinh xay dung chua phan anh dugc diy du hién twong thuc té. Néu
vay can ra soat lai bude 1 xem cb yéu t6 hodc qui luét nao do6 con bi bo sot khong.

iv.  Viéc xay dung mod hinh toan hoc ¢ budc 2 chua that dung. Cén xay dung lai cho
phil hop, mirc d6 ting dan tir tuyén tinh dén phi tuyén, tir tinh dén dong.

5.2.2 Sir dung md hinh toan kinh té trong nghién ciru va lira chon gidi phap kinh té t6i vu.

Sau khi d4 xay dung va hidu chinh mé hinh pht hop véi hién tugng va qua trinh kinh té, ta
c6 thé sir dung mé hinh dé phan tich dong thai va hanh vi cia dbi twong kinh té tir d6 lya chon
giai phap tot nhét cho qua trinh quan 1y didu khién kinh té.

1. Swdung mé hinh kinh té Vi mé (Micro).

Nguoi ta str dung mé hinh kinh t&é Vi mo dé phan tich cach tng sir, hanh vi ctia cac chii thé
kinh té khi ho theo dudi myc dich ctia minh, nhu hanh vi san xuit va hanh vi tiéu dung, phan tich
méi quan hé giita san xudt va tiéu dung, phan tich can bang thi trudng.

a.  Phan tich hanh vi san xuat.
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San xuat dugc hiéu 1a mot qua trinh bién ddi dau vao (cac yéu té san xudt, cac tai nguyén)
thanh dau ra (cac san phém vat chat, dich vu.. .). Chu thé thuc hién qua trinh san xuét 1a doanh
nghiép. Hanh vi ctia doanh nghiép 1a quyét dinh lwa chon cach thiic st Iy cac méi quan hé gitra
cac yéu td san xuat véi cac ngudn lyc khac cta hé thong kinh té, gitta ddu vao véi dau ra... Trong
kinh té thi truong doanh nghi€p tham gia hoat dong san xuét, kinh doanh vi muc tiéu loi nhuén,
hon nita 13 loi nhuan cuc dai. Bé dat duoc muc tiéu do, doanh nghié¢p phai lya chon cac loai yéu t6
san xuat, mtc do su dung, san lugng cung ung cho thi truong, gia ban san phﬁm, can cir vao thuc
luc cua doanh nghiép (trinh d6 cong nghé, trinh d6 quan 1y, kha niang ngudn von tu ¢6...) va cac
diéu kién lién quan dén thi trudng dau vao va thi trudng dau ra.

Dé phan tich dugc hanh vi ciia doanh nghiép, tir d6 dé ra duoc giai phap kinh té t6t nhat,
ngudi tu st dung cac md hinh md ta cong nghé san xudt (M6 hinh ham san xuat, mé hinh t6i uu
k§ thuat san xuat, mé hinh vé qui mé va hiéu qua san xuat).

Khi sir dung cic mo hinh md ta cong nghé san xuit cua doanh nghiép dé phan tich hoat
dong cua doanh nghi¢p, ta mai chi dat duoc t61 wu vé mat ky thuat, chua dat t61 wu véi cac diéu
kién bén ngoai, d6 1a thi truong dau vao ma diéu kién quan trong nhét 1 gia cta cac yéu té san
xuat. Pay 1a nguon thong tin quan trong ma doanh nghiép khong thé bo qua khi Iya chon mirc do
sir dung céac yéu t6 dau vao. Pé lam duoc diéu do, ching ta phai sir dung cac mé hinh phén tich
tinh hudng t6i wu vé mat kinh té cta san xuét.

b.  Phdn tich tinh huéng t6i wu vé mdt kinh té ciia san xudt.

Thong qua phén tich cac mé hinh mé ta cong nghé san xuat, cac doanh nghiép trong chimng
muc nhat dinh c6 thé su dung linh hoat cac yéu td dau vao, diéu nay tao kha nang cho doanh
nghiép ¢ thé lya chon nhiéu phuong phap sir dung cac yéu td san xuét theo muc dich cua ho.
Doanh nghiép s& gdp hai tinh hudng: Mgt la, vi mirc san luong du kién san xuét, doanh nghiép
phai tiéu ton mot khoan chi phi dé thuc hién mirc san luong qui dinh d6. Moi doanh nghiép déu
mong mudn lira chon cac phuong phap sir dung cac yéu td dau vao sao cho mirc chi phi thdp nhat.
Hai la, v&i s6 von dau tu cho trude, doanh nghiép phai Iya chon phuong phap sir dung yéu t6 dau
vao sao cho dat muc san lugng cao nhéat. Cac tinh hudng trén goi 1a cdc phwong dn téi wu vé mdt
kinh té.

Néu gia ban san phdm ciia doanh nghiép khong d6i, doanh nghiép tiéu thu dugc hét san
pham thi ca hai phuong an trén déu dem lai loi nhuén t6i da cho doanh nghiép.

Néu gia cac yéu t6 san xudt 1a W;, W,,..., Wy, ham san xudt cia doanh nghiép 1a Y =
F(Xj,...,.X4, a,b,c...). Khi do dé phan tich hai khia canh trén cta hoat dong doanh nghiép, nguoi ta
sir dung cac mo hinh cuc tiéu hoa ham chi phi, mé hinh téi da san lugng, mé hinh téi da loi
nhuan.

c.  Phan tich hanh vi tiéu dung.

Chu thé cta hoat dong tiéu dung 1a ngudi tiéu dung, ma cubi cing 1a ho gia dinh. Hanh vi
cua hg gia dinh trén thi truong hang hoa la cach thirc ho mua sdm, tiéu thu cac loai hang hoa, tur
d6 hinh thanh muc cau cac loai hang hoa cia ho gia dinh. Ho gia dinh quyét dinh chon loai hang
hoa nao, mua vé&i khéi lugng bao nhiéu phu thude vao so thich, thi hiéu, vao thu nhép, vao gia ca
hang hoa, vao muc dich tiéu dung. D& phan tich hanh vi tiéu dung ctia ho gia dinh, tir d6 tinh dugc
cac 101 giai tot nhat cho cach tiéu dung dé dat duogc loi ich 16n nhat, nguoi ta sir dung cac md hinh
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thi hiéu, s& thich (mé hinh ham thoa dung), mé hinh dinh muc ciu cua cac loai hang cua ho gia
dinh. Trén co s& phan tich trén nguoi ta tim dugc 101 giai cho minh.
d. Phdn tich quan hé gitra cung va cau.

Quan hé giita cung va cau 1a quan hé co ban quan trong nhét cuia san xuét va tiéu dung. Trén
co sO phan tich quan hé cung cau, nguoi ta xac dinh duoc mirc san lugng san pham can phai san
xuét trong cac thoi ky khac nhau dé dap tmg duoc cau cua ngudi tiéu dung ma dat loi nhuan cao
nhit. Nguoc lai théng qua phan tich quan hé gita cung va ciu, nguoi tiéu dung chon cho minh
phuong 4n tiéu ding trong pham vi thu nhap ctia minh ma dat duoc loi ich 16n nhat. Dé lam dugc
didu d6, nguoi ta str dung cac md hinh Ham cung cua thi trudng, mé hinh Ham cau cua thi trudng,
md hinh quan hé mic ciu va thu nhap, mé hinh quan hé muc cau - gi ca.

e.  Phdn tich cdn bang thi trirong.

Khi nghién ctru mé hinh ham cung, ham ciu hang ho cua thi truong ta thiy yéu t6 gia hang
hoa c6 lién quan t&i hai ham ndy va gia dugc xem la bién ngoai sinh. Néu chiing ta quan tim dén
su hinh thanh gia ca trén thi truong thi phai coi gia ca 13 bién ndi sinh. Vé6i tu cach 13 bién noi
sinh, gia ca trudc hét phu thudc quan h¢ cung - cau hién tai trén thi truong, ngoai ra n6d phu thude
vao cau trac cua thi truong (canh tranh hoan hdo, canh tranh khong hoan hdo, doc quyén) va su
can thi¢p cua Nha nude. Quan hé cung - clu duoc dé cap tdi la quan h¢ can béng phu hop véi qui
lut bao toan. Céac yéu t6 khac c6 thé anh huong t6i sy hinh thanh gia ca dugc xem 14 tham sb. Dé
phan tich qui ludt can bang thi trudng & pham vi hep (Vi md), ngudi ta phan tich mé hinh mot thi
treong va moé hinh hai thi truong, tir do tim duogc 101 gidi cho viée xac dinh dugc cac diéu kién dat
duogc can bang thi truong. (S& nhic lai & muc sau).

2. Sir dung mé hinh kinh té Vi mé (Macro).

Mb hinh kinh té vi mé phén tich mdi quan hé giira cac bién s6 kinh té tong quat (bién gop)
dic trung cho hoat dong Vi mod ciia nén kinh té. Trong kinh té thi truong ngudi ta quan tim dén ba
khu vyc: Thi truong hang hod - dich vy, thi truong tién té va thi truong lao dong. Ca ba khu vuc
déu xut hién murc tong cung, tong cau loai hang hoa twong tng. D6i v6i nén kinh t& mé tham gia
vao mirc téng cung, tong cau con cé cac chii thé bén ngoai qubc gia. Nghién ctru va phén tich cac
nhan t6 tac dong dén tong cau, tong cung, do dé tic dong dén tinh hudng can bang cua ca ba loai
thi trudng 14 cong viée rat quan trong dé phan tich hanh vi va dong thai kinh té cia mot dat nudc,
tir d6 lam co so cho phan tich hoach dinh chinh sach kinh té cua nha nudc.

a.  Phdn tich tong cung va tong cau.

Téng cung la téng gia tri hang hod, dich vu (san pham cudi cting) ma nén kinh té tao ra
dugc trong mét thoi gian nhat dinh (thuong 1a mot quy, mot nam). Tong cung phu thudc vao trinh
d6 cong nghé, cac ngudn lyc cia nén kinh té, mirc gia ca. Tong cung con goi 1a mirc san luong
ctia nén kinh té (output). Bdi voi nén kinh té md, tong cung bao gom ca cac yéu td nhap khau. Xét
0 thoi gian ngén, do mot s nguén luc trong nén kinh té bi gidi han, nén san lugng bi chan trén
bdi mot mure goi 1a san luong tiém nang. Vi san lugng dugc do béng gia tri va dugc thé hién béng
gia tri nén c6 thé coi v& mat gia tri, san luong bang thu nhap ciia cac chi thé s hitu cic ngudn
luc, cac yéu t6 san xut trong nén kinh té. Trong thuc té san lugng dugc do bang chi tiéu tong san
pham qudc ndi (GDP) hoic tong san pham qudc dan (GNP).

Téng cau 1a tong s6 chi tiéu hang hoa, dich vu ciia toan bo nén kinh té trong mot thoi ky
(thudong 1a mot qui, mot ndm). Tong cau phu thude vao mirc dau tw, mirc tiéu ding cia cac ca
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nhan, ctia nha nude (Chinh phu) va muc gia ca. D6i voi nén kinh té md, tong cau bao ham ca yéu
to xuat khau. Tong cau dugc thanh toan bang dung thu nhap, do do ta c6 hé thirc can bang:
Téng cung = Tong cau,
hodc dudi dang:
Téng cau = Tong thu nhap.

St dung cac md hinh can bang, cing v&i mbi quan hé giita cac nhéan t6 tac dong toi tong
cung, tong cau chiing ta co thé phén tich anh hudng cua cac yéu t6 kinh té dén sy cin bing trong
nén kinh té dang xét, tr d6 dua ra cac diéu khién dé diéu chinh su cin bﬁng dé phu vu cho muc
tiéu quan ly dieu khién cua ta.

b.  Phdn tich sy téc dong ciia dau tw doi véi tong san pham ciia nén kinh té quoc dan.

Dé phan tich tu tic dong ctia dau tu dbi v6i san luong cua hé thong kinh té, ngudi ta ding
mo hinh nhan tir Keynes. N§i dung cia viéc st dung mo hinh nhan tir Keynes nhu sau:

Ky hi¢u: Q la mirc san lugng,

I 1a muc dau tu,
Y 1a thu nhap qubc dan,
C 1a mtrc tiéu dung (C phuy thudc vao muc thu nhap hién tai Y).

Trong thoi gian ngin, cic quyét dinh dau tu lién quan dén nhitng du tinh cho tuwong lai it
phu thudc vao mure san lugng hién tai nén ta co6 thé gia thict dau tu I doc lap voi Q.

Su phu thugc gitra C vao Y duoc thé hién bai hé thirc:

C=b+cY, (5.1)

Trong do6 c,b 1a tham $0, ce(0,1).

Hé s6 C trong (5.1) thé hién khuynh hudng tiéu ding bién (MPC).

Trong mo hinh nhén tir Keynes, tong cung 1a Q, tong cau 1a I + C, bao gém cau cho dau tu
(I) va cau cho tiéu dung C. Mtrc thu nhép chinh 1a san lugng Q, nén ta c6 h¢ thirc can bang:

o=1+C (5.2)
{C =b+cQ (5.3)

Heé thie (5.1) — (5.3) v6i cac bién noi sinh 1a Q, C; bién ngoai sinh 1 I va tham s6 b,c cho
nhu trén goi 1a M6 hinh nhan tir Keynes.

Tur biéu thire (5.1), (5.2), (5.3) suy ra:

1 1

1+
l1-c¢ 1-¢

- b (5.4)

Ttr (5.4) tinh theo s6 gia duoc:

! Al (5.5)
1-c¢

AQ=

Héso k=

" , goi 1a nhan tir Keynes.
—-c

Tur biéu thurc trén chung ta suy ra mot sO nhan xét:
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1. Su bién thién clia mirc dau tu I s& dan dén sy bién thién cia san lugng Q nhiéu gap

ii.  Khi nén kinh té hoat dong con dudi muc tiém ning thi bang cach lam ting dau tu
s& dwa dén két qua lam tang san xuit va do vy lam ting lao dong.
iii. Néu san luong d3 ¢ muc tiém ning thi viéc dau tu chi lam giam san xuit, giam
viéc lam (lao dong).
iv. Tac dong cta dau tu trong khudén kho ngan han c6 lién quan dén viée tan dung kha
nang san xuat hién co.
c.  Phdn tich vai tro ciia nha nwéce trong qud trinh diéu tiét kinh té thi truong.
bé phan tich vai tro diéu tiét vi mo cia nha nudc dbi véi thi truong, nguoi ta thong qua
phan tich mé hinh thu nhap quéc dan dé tim ra cac giai phap diéu tiét toi wu.
Trong md hinh, ngudi ta str dung cac bién kinh té:
Y 1a thu nhap qubc dan.
C la tiéu dung cua dan cu.
Iy 1a tich luy cho dau tu san xuat
T la thué
Gy la tiéu dung cua chinh phu.

Gitra cac bién kinh t€, quan hé vdi nhau qua hé thure toan hoc sau:

Y=C+I)+ Gy (5.6)

C = a+B(Y-I) (5.7)
(>0, 0<B<I1)

T=y+38Y (5.8)

(y>0, 0<d<1)

Phuong trinh (5.6) biéu thi tinh huéng cin bang tong cung va tong cau.

Téng cung = thu nhap = Tong cau = Tiéu dung dan cu + ciu cho tich luy cho dau tu san
xuét + Tiéu dung cta chinh phi.

Phuong trinh (5.7) biéu thi quan hé giira tiéu dung cta dan cu véi thu nhap qudc dan va
thué. Tiéu dung dan cu ty 18 véi hiéu sb giita thu nhap qudc dan véi thué (thu nhap kha dung).
Trong phuong trinh ndy o 1a tham s6 thé hién phan tiéu dung khong phu thudc vao thu nhép (tiéu
dung tu dinh), B 1a khuynh hudng ti€u dung bién.

Phuong trinh (5.8) thé hién khoan thué nha nudc, bao gom thué thu nhap (8Y) va cac loai
thué khac (y). Chung ta c6 thé coi & 1a thué suat cta thué thu nhap (thué suit gop).

Dé phan tich tic dong cuia chinh sach thu — chi ngan sach nha nudc (chinh sach tai khod) ddi
v6i két qua san xuét (Y), trong mé hinh trén Y 13 bién néi sinh, Iy, C,Gy 1 bién ngoai sinh va tham
s, ta co:
a-PBr+1,+G,

-8+ po

Y = (5.9)
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Su dich chuyén can bang theo cac yéu td phu thudc vao dau va do lon cia cac dao ham
riéng nhu sau:

o _ 1, (5.10)
6G, 1-p+p5
v _ -p
87/_1—ﬂ+,b’5<0 (5.11)
Z_}é[:l—_ﬂﬁjﬂ5<o

(5.12)

Tir céc bat déng thie trén suy ra:
i.  Khi chinh phu tang tiéu dung Gy (Vi du: tdng chi tiéu thuong xuyén) thi theo
(5.10), Y tang (v6i diéu kién Y con dudi muc tiém nang).
il. Khi chinh phii tang thué (tang v,8) thi theo (5.11) va (5.12) thi Y giam.
d.  Nghién ciru sy tang trieong cia cdc chi tiéu kinh té quan trong.

Pé hoach dinh duoc chinh sach phat trién kinh té - x4 hoi, ngudi quan 1y, 1anh dao cip vi
md phai biét duoc sy ting truong cla cac chi tiéu kinh té quan trong nhu thu nhap quéc dan Y,
v6n dau tu K, tich luy I, lao dong L. Nho cac md hinh ting truong quan trong sau ddy, nguoi ta sir
dung dé phan tich sy ting trudng ciia cic chi tiéu kinh té 16n, 6 1a M6 hinh Harrod - Dogmar, mo
hinh Nikaid6, mé hinh t6i wu hoa tiéu dung, M6 hinh hai khu vyc... (s& nhéc lai & muc sau).

5.3. CONG NGHE SAN XUAT VA HAM SAN XUAT
5.3.1. Ham sén xuét
1. Pinh nghia:

Ham san xuit cho mot dau ra Q, dang: Q = f(Xj, Y2,... Xin) 12 mdt mo hinh chi ra sb luong
cuc dai cia dau ra c6 thé san xuét duge béng viéc st dung két hop cac yéu td dAu vao mot cach co
lya chon.

Vi du 1: Ham san xuat Cobb - Doaglas, md phong san xuat Nong nghiép nudc Ao tir 1951 -
1955 Q — 2 439X0,0635K0,6172L0,3193

Trongd6 - Q: San luong san pham.

-K: Vén.
- L: Lao dong
- X: la tai nguyén duoc khai thac.

Vi du 2: Ham san xu4t mo hinh tong san pham Viét Nam tir 1986 - 1995 (Theo nién giam
théng ké).

Y = 75114 K175 10904 001241

Vi du 3: Ham san xuét dang tuyén tinh:

0 = z k, X,
i=1
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Trong do: - Q: San luong san pham.
- X;: (i=1,m) khéi luong yéu t san xuét thi i.

- ki: (i=1,_m) 1a cac hang sd.

Vi du 4: Ham san xuét CES:

1

Q=K +(1-3)L"]*
(A>0, 0<6<1,K P=0)
Trong do: - Q: San luong san pham.
-K: Vén.
- L: Lao dong
-A P, 0,...: lacéac hé“mg $0.

2. Tdp nhu cau cdc yéu té san xudt.

Ta goi: V(Q) = {XeR": Q=1(X)} (5.13)

Trong d6 X 1a vécto yéu t6 dau vao, f 1a cong nghé san xuét, Q 1a san lugng san pham, la
tap nhu cau cac y€u to0 san xuat hay tap nhu cau cac dau vao tuong tng véi khoi lugng san pham
Q.

3. Puong dong san lwong va ti I¢ thay thé ky thudt.

a.  Duodng dong san luong.

Cho ham san xuat:
Q = 1(Xy, Xa,... Xp).
Ta goi tap hop:
V(Qo) = {Xe R": f(X)=Qo} la duong dong san luong Qp.  (5.14)

b.  Tilé thay thé k¥ thuat bién

Ti 1¢ thay thé k¥ thuat bién 1a ti 16 ma & d6 mot yéu té san xuit X; c6 thé thay thé duoc cho
yéu t6 san xudt X; ma van giit nguyén mirc san luong khong d6i, ky hiéu 1a RTS.
dX

RTS =—+ =
S & 0=0, (5.15)

4. Nang suat bién cua mgt yéu to san xuat

Xét ham san xuat; Q= (X, Xa,... Xy).

Gia st ham Q c¢6 dao ham riéng theo cac yéu t san xuat khi do ta goi: SYQ(Z' = I,Z) la
nang suat bién hién vét cia dau vao X;, ky hiéu 1a MP; hay f.

Y nghia: Véi cong nghé biéu thi bsi ham san xuit dd cho thi ning suat k¥ thuat bién hién
vat cua yéu td dau vao X, 1a san luong tang thém co thé duogc nho vige tang thém mot don vi dau
vao X, trong khi cac yéu tb khac van c¢6 dinh.

5. Quan hé giita RTS va f..
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Xét ham san xuit: Q= (X1, Xa,... Xu).
Goi: V(Qo) = {Xe R : fiX)=Qo}
Khi d6 ta léy vi phan ham ftrén tap V(Qy) theo cac bién X; ta duoc:

iXm +ial)(2 +....+ian =0

oxX, oxX, X,
Gia st % #0
o
Swyras 8,() === G=lm) (519
ox

Dai luong S;; goi la hé ) thay thé bién ciia nhan t6 i cho nhan tb j. No cho biét & 1an can
cua dieém X khi tang nhén t6 1 mot luong AX; ta c6 thé giam bdt nhan t6 j mot lugng 1a S;. AX
ma van gilt san lugng nhu cii.

5.3.2. Ham san xuét va bai toan cue tiéu chi phi.
Xét mot doanh nghiép c6 cong nghé biéu thi bang mot ham san xudt cua n bién:
Q =1(Xy, Xz,... Xp)

Gia sir gia cua cac nhan td san xudt biéu thi boi véc to W= (W1, Wa,... Wy).

Pé dat duoc lgi nhuén cao nhat, véi murc san lugng Q, doanh nghi€¢p phai dat dugc cuc tiéu
chi phi san xuat, nghia 1a ham C= <W,X>— min.

Vay trong qua trinh hoat dong, dé dat duoc 1gi nhuan cao, doanh nghiép phai giai bai toan
cuc tri sau:

C =<W.X>—min
(X1, Xa,..., X0) =Q (5.17)
X=>0
Loi giai ciia bartoan (6.19) suy tur cuc tri cia ham Lagrange:
L =<W,X> + A[f(X) — Q]. V6i diéu kién:
Ly Y o=ty @
0X; 0X;

oL
o f(X)-0=0
Y] fX)-0 b)
Goi X* 1a nghiém ctia hé (a) va (b), ta co:
W = Agrad f(X*)

T (a) suy ra:
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o)
O, -
W 9Xi =T (5.18)
Wi of(x)
0X,
I
Séhang _ O Xi _ biéu thi ty 1¢ thay thé k§ thuat, tai d6 nhan t j co thé thay thé duoc
I
0X;

cho nhan t6 i ma van duy tri duoc mirc san luong Q khong doi.

14 W . R 9 1A Aq e A

S6 hang: —- biéu thi ti 1¢ thay the kinh t&.

W,

Nhu viy, voi mot véc to gia W va san luong da cho Q, chiing ta c6 thé chon duge X* nao
d6 1am cyc tiéu chi phi san xuat dé san xuat duoc san lugng Q cho trudc. Nhu viy gitta X* va
(W,Q) c6 mot quan hé ham s6, ta goi ham sd d6 1a ham cau c¢6 diéu kién ctia cac nhan t6 san xuat,
ky hiéu 1a X = ®(W,Q), ham nay phu thudc vao gia dau vao W va mirc san lugng Q.

5.3.3. Hé sb co dén thay thé:

Heé s6 co din thay thé giira hai yéu t6 san xuét X; va X, ky hiéu 8, dugc cho nhu sau:

E3
X 3
%
X %
%k
X, i ;
X j W
S = . *’ (5.19)
w j X
d(—) S
W, X
W3 W,
Trong do: & € [0,+).
Nhan xét:
1. Heé s co dén thay thé § cang 10n thi kha ning thay thé gia hai dau vao cang 16n.
Do d6 & dic trung cho kha nang thay thé gitra hai yéu t6 san xuat phu thudc vao su thay doi cia
*
WZAAAAA i
ty gia — do1 vdi cac y€u t0 san xuat co chi phi nho nhat: —-.
Wj X;
2. & = 0 1a trudng hop hai yéu t6 san xuét kho thay thé cho nhau, n6 phai dugc sir

dung theo mot ty 1¢ ¢ dinh nhu 14 céc dau vao bd sung cho nhau.
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3. & > o Kha ning thay thé giira hai nhan t6 san xuét rat 16n khi d6 hai dau vao thay
thé hoan toan cho nhau.

ES

i x Wj
Chi y: — ¢0 thé coi la ham cuia —.
; W

Vi du: Cho ham san xuat Cobb — Douglas.
Q=f(K,L)=AK*LP
Hay tinh hé s6 co dan thay thé ciia ham trén.

Gidi. Theo cong thirc:

K. g
d(= (=)
(_L )
K aMy
5 — L — %}K
aWey =
Wy L
A W,
Wy Wy
K
d(=) )
, L a
Ta co ngay: =—
W, P
dMr) )
Wi =0=1
% '
Con: L _Z
w, P
Wk J

Viay: D6i v6i ham san xuat Cobb — Douglas, hé s6 co dan thay thé gia hai yéu t6 dau vao la
& =1 (Hé s6 co dan thay thé khong doi).

5.3.4. Quan h¢ giira ning suat trung binh va nang suat bién ciia mgt yéu to san xuat.

Cho ham san xuat Q = f{X,, X,,... X,.. Ta goi ning xuét trung binh theo mot yéu td san xuét
ilatysd ?, (i=1,n). Giasir ham Xg, (i=1,n) co cuc dai tai X;".

1 1

Gia st ham Q = f(X,... X;) kha vi theo cac bién X; (i=1,n). Tai diém cuc dai X ta co:

|:Q:| {f(X):| _Xzf'Xl(X)_f(X)_
Xl':X;k Xl'=X;l<

= 5 O
Xi X, Xi
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ol o

X[, X,

1

viXx2z0o =22 _inyo
’ X, X
Vay: Tai gia tri X;i* ma ning suit trung binh cta yéu té san xuat dat cuc dai thi ning suat
trung binh bang nang suat bién.
5.3.5. Hi€u qua theo qui mé.
Cho ham san xuat cia m yéu tb:
Q= 1(X1,Xa,... Xin)
Néu ta nhan tt ca cac yéu t6 ddu vao v6i cing mot s6 hang t (t>1) thi ta ndi qua trinh san
xuat dugc tang qui mo.
Khi do:
a. Néu f(tX, tX,,... tXn) = (X, Xa,... ,X) thi ta ndéi tdng qui mo san Xuét khong
tang hi¢u qua.
b.  Néu f(tX,, tXa,... tXm) < tAX1,Xa,... Xin) thi ta néi ting qui mo san xudt nhung
hiéu qua giam.
c.  Néu f(tX,, tX,... tXp) > t.AX1,Xo,... Xim) thi ta noi ting qui mo san xuat lam ting
hi¢u qua.
Vidu: Xét ham san xuit Q= 2X; + 3X, = f(X,,X>)
Thé thi: f(tX,,tX;) =2 (tX)) + 3 (tX2) = t[2X, + 3X,] = ti(X,,X)).

Vay qua trinh san xut trén thudc dang ting qui mé nhung khéng lam ting hiéu qua.

5.3.6. Hé sb co dén theo qui mé:
Xét ham san xuét Q = f(X).
Ta goi gia tri:
ax) _t |
di fO0),

Heé s6 co dan theo qui mé E(X) 1a s& do phan tram ting 1én cua san lugng Q nhd mot phan

E(X)= 13 hé s6 co dén theo qui mo & X, véi t=1.

tram clia qui md san xuat.
Khi d6 néu:
a. E(X) > 1 thi ta n61 cong ngh¢ da cho la ting qui mo.
b. E(X) = 1 thi ta néi cong nghé da cho c6 qui mo khong doi.
E(X) < 1 thi cong nghé da cho c6 qui mé giam.
Chii y: Viéc xay dung hé sb co dan theo qui md nhu trén chi ¢ tinh chit “dia phuong” theo
nghia la do vi¢c tang qui mo tai X (véi t=1).
5.3.7. Tién b ky thuat.
1. Khdi niém vé tién b ky thudt:
Gia sir hé thong doanh nghiép c6 cong nghé san xuat biéu thi boi ham san xuat y = f(x)
trong d6 y eR", x eR". Khi d6 ta dinh nghia:
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Hé sd ajj = % 1a hé sb k¥ thuat ctia qua trinh san Xuét, trong do yéu td xan xudt i can co
dé san xuét ra mot don vi san phém loai j.

Gia sir ta c6 cong nghé san xuét biéu thi dudi dang ham san xuét:

Q=A(t).fIK,L) (5.20)

Trong (5.20) ham A(t) biéu thi tit ca cac anh huong ddi v6i Q ngoai hai yéu t6 vén va sic
lao dong. A(t) 1a ham cua thoi gian t, nd biéu thi tién bd ky thuat. Do dé nguoi ta gia thiét
dA(t)
dr

>0.

Vi phéan (5.20) theo t ta co:

dQ _ dA(r) S A(t)df(K,L) A Q 0 [6]” K of a’L}
dt  di dt dt A(t) F(K,L)| of " dt Yo ar
Chia ca hai vé cho Q ta duoc:
do _dA o dK o di
Odt  Adt f(K,L)oK dt  f(K,L)oL  dt
_dd o K dK of L dL 5.21)

" adi oK "f(K,L) Kdt oL f(K,L) Ldt

d . e -
bat Q—SZ Gq: toc do tang truong cua Q theo theo thoi gian, hay con goi nhip tang cua Q
t

theo thoi gian.

dA
i =Gy: Toc d6 tang truong cta A theo thoi gian hay 1a nhip ting cia A theo thoi gian.
t
dK
——=Gg: Nhip ting cta v6n theo thoi gian hay 1a téc d6 ting trudéng cia von theo thoi

Kdt
gian.

dL

ﬁ = G: Toc do ting truong cua lao dong theo thoi gian hay con goi 1a nhip tang cua lao
dong theo thot gian.

Véi cac ky hiéu trén, phuong trinh (2.2) con c6 thé viét:
b K o+ L g (2.22)

L

K fK.L e KL

G,=G,+

Mat khac ta co:

i X —— K 8_Q — 1ahé sb co din cua san lugng Q theo vbn - E(Q,K).
oK f(K,L) oK Q

6f L 6Q —x £ 14 hé s6 co dén cua san luong Q theo lao dong - E(QL).
8L f (K,L) oL Q

Vay (5.22) ¢6 thé viét gon lai:
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(5.23)
Viy nhip ting cta san luong duge bién dién qua ba thanh phin G,, Gk, Gr. Tir d6 suy ra:
Nhip tdng cua san luong Q do:
- Phan déng gop ciia von.
- Phén cta lao dong.
- Phin cua tién bo ky thuat.

Solow da tinh dugc cac Gq, Ga, Gk, Gr cho nén kinh té My theo $6 liéu 1909 — 1949 nhu
sau:

- Go=2,75 %/1nam.

- G =1,00 %/1nam.

- Gg=1,75 %/1nam

- Equ=0,65

- Egk=0,35

Va Ga=Eq-E(QL)GL - E(QK).Gk
=2,75-10,65(1,00) — 0,35(1,75)
=2,75-0,65-0,6 =1,50.

Vay nhip ting cua tién bo ki thuat theo thoi gian 1a 1,5. Tién bo ky thuat da dat toc do
1,5%/nam tir 1909 — 1949. Tur d6 thay rang qua mot nira s6 tdng cua san lugng 1a do dong gop cua
tién bo k¥ thuat.

2. Phén loai tién bé ky thudt:

C6 thé phan loai tién bo k¥ thuat thanh ba loai:

a.  Tién bé ky thudt trung tinh:
Nén san xuét dat tién bo k¥ thudt trung tinh 1a cong nghé san xuat c6 ham san xuat:
Q=A() f(K,L)
Trong d6 tién bo k¥ thuat anh hudng dén tit ca cac dau vao 1a nhu nhau.
b.  Tién bé ky thudt dnh huwong dén von:
La cong nghé san xuat ¢ ham san xuat:
Q =f[A(t) K,L]

Truong hop nay, tién bo ky thuat chi anh huong dé von. Gid lam viéc ciia may trd nén cé
nang suat hon theo thoi gian.

c.  Tién bé ky thudt anh hiéng dén lao dong:

La cong nghé san xuat c6 ham san xuét:

Q=1[K, A(t) L]

Trudng hop nay tién bd k§ thuat chi anh huong dén chat lugng cua nhitng gio lao dong
trong ham san xuat. Nang suat lao dong dugc tang Ién theo thoi gian 1a do nguoi cong nhan hoc
duoc cach lam viéc tot hon.
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5.3.8. Mt s6 ham san xuét dic biét:
1. Ham thudn nhdt béc 1.

Dinh nghia 1: Ham san xuat Q = f(X) = (X, Xz,..., Xn) dugc goi la ham san xuét thuan
nhét bac r néu khi nhan mdi bién X; (i=1,1n) véi ciing mot hing sb t (t>0) thi ham san xuét ciing
dugc nhan thém mdt lugng t', nghia la:

f(tX,, tXo,... tXm) =t (X1, Xo,-.., Xm) (5.24)
Dinh nghia 2: Ham san xuat Q = f(X) = f(X,, X,...., X,) dugc goi 1a ham san xuat thuan
nhat bac A n€u khi nhan mo6i mot bién X; cuing mdt hang so t (t > 0) thi ta co:

f(tX,, tXa,... tX,) = " f(X4,..., Xp)

Vi du:

1. Ham san xuit Q= f(K,L) = a;K + a,L 13 ham san xuét thudn nhét béc 1 vi:
F (tK, tL) = t[a;K+ a,L) = tf(K,L).

2. Ham san xuat Q= f(K,L) = A.K*L" 1a ham san xuét thuan nhit bac o+p vi:
_ a B _ otp arh _ qatp

f(tK, tL) = AtK)". (tL)" =t*"". % t*PA(K,L)

Néu o+p = 1 thi ham f(K,L) trén 14 ham san xuat thuan nhat bac 1.

a. Pinh Iy Eule (vé sw phdn chia san pham giita cdc yéu té san xudt).

Néu Q = f(X) = f(X,,X,...., X») 1a ham san xuit kha vi, thuan nhét bac 1 thi ta lu6n ludn cé:

> X (5.25)

f(X)=i:1 ox.

Chirng minh:
Vi f(X) 14 thuan nhit bac 1 nén Vt > 0 ta déu c6 f(tX) =t.f(X)  (5.26)
Vi f(X) kha vi nén ta vi phan dong nhat thirc (5.26) theo t ta duoc:

3 of (tX) X, = f(X) dung Vt>0 nén khi cho t =1 ta co:
o o(t,.X))

r00 =3 L8 %~ rox)

l

Nhdn xét: Ta da bict la ndng suat bién cta yeu to0 san xuat i, nén néu tang mot don

I (X)
ox,
I (X)

E

i

vi clia yéu t6 1 mot luong 1a thi san luong f(X) cé phﬁn cua yéu t6 1 la:

oK)
ox.

1

(i=1n)

b. Pinh Iy 2: (Vé tinh thuan nhdt bdc khéng ciia ning sudt bién)
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Néu Q = f(X) = (X, X>...,X,) 12 ham san xuét kha vi, thudn nhét bac 1 thi

6](;()() , (i=Ln)

12 ham thudn nhat béc 0.
Chtrng minh:
Theo gia thiét ta c6: f(tX) = t.f(X), (a)
Vi phan dong nhét thire (a) theo X; ta co:

o X, _,of (X)

o(tX,) oX. (1=1,n) hay:
of(X) _of(X) -
o(tX ) 0X, (i=Ln)  (t°=1)~> (dfem).

Vi du: 1. Xét cong nghé san xudt biéu thi bang ham san xut tuyén tinh: f(K,L) = 2K + 3L

:i—z; g:3; Vay: 1K+S—£L:2K+3L

K oL oK
A \ A A A N~ N 8f \ \ A A A
Vay ham thuan nhat bac 1 va rd rang: —— va —— la thuan nhat bac 0.
2. Xét cong nghé biéu thi boi ham san xuét.

F(K,L) =4 K" L¥* Ta co: f(tK,tL) = 4t K" L3 =t 4K "L,
Viy f(K,L) 1a ham thuan nhat bac 1.

; 0 C
Ham f(K,L) = 4K"* L** kha vi theo cac bién K,L nén 8_2 va a—Lla ham thuan nhat bac

0.
0 %
That vay: i — KM= £
oK K
1
2_{2 3 K1/4.L—1/4: 3 (%jA
0 0
Vay: 6_2 K+ a—JL{ L=K*L¥K+3. K"“L"™L
L Kl/4.L3/4 + 3 Kl/4.L3/4 _ 4 K1/4.L3/4
0 %
Mait khéc: i =K 3= £
oK K )
0
of K4 = Ham g va ila ham
“_=3K"™L"=3 (—j ‘ 0K oL
oL thudn nhét bac 0.

2. Ham sdn xudt dang tuyén tinh.
a. Dinh nghia:
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Ham san xuat dang tuyén tinh 1a ham san xuat c6 dang:

0=/()=Yax (527)

Vi du ham san xuat cta hai yéu t6 K,L: Q = 2K + 3L 1a san xuét tuyén tinh.
b.  Cdc tinh chat:

b;. Ham san xuét dang (5.27) 1a ham san xudt thuan nhét bac 1.
Vi f(tX) = D, a;(tX,) =1 a, X, =tf (X);(V1)
i=1 i=1

Vay ham san xuit tuyén tinh c6 tit ca cac tinh chit ciia ham san xuat téng quat ma ta da
nghién ctru ¢ trén.
b,. Ti 1¢ thay thé k¥ thuat giia hai yéu t6 X; va X;
Q=a;Xj +... FaXi+ ... aX;+ ... a X,

. dXx , a,
Theo (5.15) thi RTS (X cho Xj)- — o |o-e = -~

J J
Ta thay dé cho san lugng Q = Qo khong d6i, thi thém mot don vi vao yéu tb san xut i ta s&

a.
! 7 14 Lo o
bét di duoc a_ don vi yéu t0 san xuat j vi:

a.

Q: Q0=a1X1 +3.2X2+... +ai(Xi+ 1)+ +aj(xj- —l)+ .ot anXy
a .
J

Vi dy: Cho ham san xuat: Q = 3X; +2X, + 3X3 + X4
Xét su thay thé gitra hai giita t6 X, va X

A A . 1 J A o 5 A A . 2 .
Tang yéu to X, lén mot don vi thi cé theé gidm duge ¢ yéu to X; di 3 don vi.

Vay ti 18 thay thé k§ thuat gitra hai yéu t6 X, va X; 1a - 3

b; . HE s co dan theo cac y€u to san xuat ciia ham tuyén tinh.

H¢ s6 co dan theo yéu to san xuat i la:

EX;= ;J; f vi f(X)= ZaX — aa—)€=ai
Vay  E(X))=a,. f)((")= f"Xf (Vi= 1,n)
X
a; X,
2

Vi du: Tinh hé s6 co din ciia ham san xut.
f(X) = 2X1 + 3X2 + X3
theo bién X, tai X;=X, = X3 = 1?
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o

=3 Do dé:
8X2 o do

Giai: ta co

3X 1
E(X,)= ° X =1LX,=1,X,=1 ~
2X,+3X,+X, 2

3. Ham san xudt dang Cobb-Douglas:

a.  Dinh nghia: Ham san xuit dang Cobb-Douglass 1a ham san xuat c¢6 dang:

FXO)=A] X" (>0, vi=1, m) (5.28)
i=1

Vi du: Ham san xuét f(K,L) = 0,3. K'?.L**
b.  Cdc tinh chdt ciia ham Cobb-Douglas:

m
b;. Ham san xuat dang Cobb-Douglas 14 ham thuan nhat bac > o i
i=1

m ia[ m | ; m
That vay vi: f(eX) =] [(eX,)® =17 A ] X, . Suy ra f(X) la thuén nht bac D a; .
i=1 i=1
f(X)

i=1

m
Néu )" a; =1 thi f(X) 1a ham thuén nhét béc 1.
i=1
b,. Ham (5.28) 1a ham hiéu qua theo qui mo, theo nghia:

m
- Néu D> a; > 1 thi tdng qui m6 s& tang hiéu qua.
i=1

m
- Néu > «; =1 thi ting qui md khong tang hiéu qua.
i=l1
, m
- Néu D &; <1 tang qui md lam giam hiéu qua.
i=1

bs. Ti 1& thay thé k¥ thuat giira hai yéu t san xuét i va j

: dX .
Theo (5.16) taco S, (X) = g /ox, =——
i of /10X, dX,
f a; o 8f a;_ a
Mit khac: ——=a,.X; " A| | X ; —=a. XA | X
at khac ox, 1 lK:Il K an jx g K

o TIK o XX o X
s oflox; e, X7XP a; X,

bs. HE s0 co dan theo cac yeu to san xuat i.
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a, X A X
X. 1 1 . K Xflifl )
EXI_: 8f ] P K#i — a i — az X :X

aXi A AHXI?K X X,
k=1

4. Ham san xudat CES:
a.  Pinh nghia: Ham san xuit CES cua hai bién von (K) va sirc lao dong (L) 1a ham
san xuat dang:

Q= A[8k? + (1-8)L PP (5.29)
Trong d6 céc hang s6 A>0,0<8<1,0#p>-1
b.  Cdc tinh chat cia ham CES:

b;. Ham san xuat CES 14 ham sén xuét thuan nhat bac 1.

That vay:
Q(tK,tL) = A[S(tK) ™ + (1-8)(tL) P]®
=A[SK P+ (1-8)LPTYP (tP) P = t A[SK ™+ (1-8)L ] P= tQ(K,L).

b,. Ham san xuét CES c6 hé sb co dan thay thé khong ddi:

W, 00/0K 1-0 K _ /4 . .
That viy, tir: —& = QI0K ntacs: — ()P =K (16 dhu vao tdi
W, 00/dL s &L W,
K ) 4 W,
wu la: By i-p W ii-p _ oWk yinep ok
(L) (1_5) (WL) (WL) *)
Xem — la ham cua: vi phéan hai vé ta co:
K
T g
i — -1
dz e Wi \+p ) e
dﬂ 1+ p\ Wk d(T)
/4 w
— - — K —
% Kj {lJr/’}_l = 0= e _1+
Ta (*) > 7 S w, K
w, W L
W A, W
1 ’ Wk
Vay: CShe—
I+ p
Tir d6 suy ra rang: & 1 hang s6 va phu thudc vao p:
Ta xét:
-1<p<0 o>1
p=0 > c=1
0<p<ow o<1
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5. Quan hé giiva ham sin xudit Cobb — Douglass va ham sin xudit CES

Theo két qua & trén thi khi p = 0 thi hé s6 co gidn thay thé ciia ham CES la 6 = 1. Nhung
=1 lai la dac trung cia ham Cobb- Douglas.

Vay ham Cobb-Douglas 1a truong hop riéng ctia ham CES khi o = 1. Ham CES theo dinh
nghia khong xac dinh khi p = 0.

Nhung khi p—0 thi ham CES tién d¢én ham Cobb-Douglas.

That vay vi: Q=A[BKP+(1-8)LP] "

Chia 2 vé cho A, (A # 0) dugc:

gz -p _ -p1-1/p
y, [0K®+(1-08)L™"]

o__ nls K7 +(1-8) )
P

(*)

LayIncahaivétaco: In
Ta thiy khip > 0 thi 1n[5 K7+~ 5)L“PJ >0
0 0 L B g
Vay In <0 Ap dung quy tac Lopital dé tinh gidi han: hm0 In 75
P

Dit M(p) tir ctia vé phai (*), N(p) mau sd & vé phai (*) ta dugc:

-1 d ~ )
M' = F .._5 P 1_5 P
ey dp[ K+-0)L"]
L& mk-a-s)L7mL
K +a-0L"]
con N’(p)=1
Vay: limin€ = 1im 2 _ jim [6K #1n+ (1-5)L 7 In L]

P04 50 N'(p)  po0 [K P +(1-38)L 7]

=SInK +(1-8)InL = In(K°L'~%)
0 0

In= In=

Matkhécvi%=e 4 =0=4e 4

an lim 1nQ

ol A
Vay lim Q= lim Ae A=4eP —0 =A.e1n
p—0 p—>0

5,16
KoL _ 5,16

Hay: lim Q=AK®’ L"® suyra diéu phai chung minh.
p—0
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5.4 HAM CHI PHi:
5.4.1 Khai niém.
Gia st mot doanh nghiép cé cong nghé san xuét duoc biéu thi qua ham san Xudt:
Q= f(X), XeR"™ (5.30)
Khi cho mét véc to gia dau vao W= (W, W,... W,,) tng véi mot phuong an san xuat X thi
chi phi s€ la:

<W.X>= WX, (5.31)

i=1
Vi muyc ti€u cia doanh nghi¢p 1a cuc dai 1gi nhuan nén khi véi mirc yéu cau san luong Q
cho trudc, thi phai tim mot véc to dau vao X sao cho san xuat dugc mot luwong san phém la Q ma
chi phi bé nhét. Nghia 14 ta phai tim 15i giai clia bai toan qui hoach sau:

<W,X > min
f(X)=0 (5.32)
X=>0
Trong (6.32) ham f(X) 1a ham san xuat kha vi theo cac bién X; (i=1,_m).
Loi giai cua bai toan (6.33) phu thudc vao khéi luong san phém cau Q va gia cac yéu t6 san
xuat W= (W;... Wp)
Do d6 ham chi phi cta cong nghé san xuat cho ¢ trén s& 1a ham cua Q va W:
C=C(W,Q) (5.33)
Ta phai tim dang ham cu thé (mg v&i timg cong nghé san xuét da biét.
5.4.2 Phuong phap xdy dung ham chi phi tir ham san xuét:
Dé tién theo doi, ta xay dyng ham chi phi tir ham san xuit CES dang dac biét.
Gia stir cong ngh¢ san xuat biéu hién boi ham san xuit CES dang dac biét:
Q' =X\ + X7
Véi gia ciia dau vao 1a W, va W,. Ta tim dang ham chi phi ctia cong nghé san xuat nay.
Buée 1. Xay dung bai toan cuc tiéu chi phi véi cac diéu kién cho & trén:

<W,X>WX, +W,X, > min
X! +X] =0 (534)
X,20,X,2>20

Buoc 2. Lap ham Lagrange tuong ing vdi bai toan (5.34):
L= WX, + W,Xo + M X[ + X} )-Q0)

Lap h¢ dicu kién dieu kién:
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oL
- W, +AP.X}/" =0 (a)
1
oL _
e =W,+AP.X!"'=0 (b)
2
oL
on XX -en=0 ©
Ttr hai diéu kién dau suy ra:
<W,X>
f—/%
m: le_l — mX, _ X/ — WX +W,X, _ X +X7 2 QF
WZ XZP_I WZXZ X; WZXZ XZP XZP
Giai theo x; ta co:
OO Q" e O,
X, X7 Cw.Q)
P 1

-1

=X, = Q™ Wy [Cw,0)]"
Do tinh chét dbi xung cua X; va X, ta suy ra:

1 1

X, =Q"'W [c(W.Qp"

" L+1 !
_ O p-1
= WX, =Q"W,

[cecQr!

B S -
=W)X, = prl szil [C(W,Q)] o
1

pl° -t p P
Vay C(W,Q) = WiX, + WaXo = QP [COW, 0P P + )]

1
R )4 P

I Pw it P
=Ccw,Q) =0 e W)
&P h '/ P P
=Ccw,o)F =P W v wp
P r pl

— CO. Q)= O WP P

Nhdn xét. Tu cach xay dung C(W,Q) suy ra:

X=Fi(Q,W), Vi=l,m. X goi 1a ham ciu.
5.4.3. Tinh chét ciia ham chi phi C(W,Q).

1.  Ham chi phi C(W,Q) 1a ham khong giam theo W nghia 4 néu W’>W thi:
C(W’, Q) 2C(W.Q)
2. Ham chi phi C (W,Q) la ham thudn nhat bac 1 theo W tic 1a:
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CtW.Q)=tC(W.Q  (Vt>0).
3. Ham chi phi C(W,Q) 1a ham Idm theo W, nghia la:
C(kW +(1-k)W,Q) > K C(W,Q) + (1-k) C(W’,Q)

voi0<k<1
4. Ham chi phi C(W,Q) 1a ham lién tuc theo W, vdi W>0.
5.5. HAM LQI NHUAN:

5.5.1. Khai niém:

Loi nhuédn cua mot doanh nghiép 1a hi¢u sb gitrta doanh thu va chi phi.

Trong muc nay ta nghién ctru ham lgi nhuén, quan h¢ cua n6 ddi véi cac ham san xuét, ham
chi phi cung céc tinh chit ctia ham loi nhuan, lam co s& cho viée xac dinh hanh vi cua doanh
nghiép.

Gia sir doanh thu ciia doanh nghiép 1a ham cua khéi lugng Q; R(Q), con chi phi san xuat 1a
ham C(W,Q). Khi d6 loi nhuan cua doanh nghiép dugc biéu thi duéi dang:

I(W.,Q) =R(Q) - C(W,Q). (5.35)

Muc tiéu ctia doanh nghiép 1a phai dat lgi nhuan cao nhét; nghia 13 giai bai toan:

{1‘[ (Q.7) = R(Q) ~ C(W,Q) — max
f(X)=0

Trong trudng hop canh tranh hoan hao, moi doanh nghiép déu 1a nguoi chap nhan gia P thi
R(Q) c6 dang cu thé:

RQ=P.Q  (P>0)

Khi d6 bai toan (5.36) c6 dang:

{H (0) = PO— C(W,0) —> max
fX)=90

5.5.2 Thi du vé xay dung ham loi nhuén tir ham san xut da biét:

(5.36)

(5.37)

1. Xéy dung ham loi nhudn cho doanh nghiép trong canh tranh hodan hdo, biét ring cong
nghé cua doanh nghiép biéu thi duéi dang ham Cobb-Douglass.
Q=L% K “.(K mirc = Ko)
Gié cua cac nhan to L 1a W, va Ko 1a W,. San luong san phdm 1a Q, gia cta san pham 1a P.
Ta tién hanh xay dung ham lgi nhudn nhu sau:
Xét bai toan cuc dai logi nhuan:

[1(P.0)=P.Q—(W,L+W,K,)—> max
17K~ 0 (5.38)

Bai toan nay tuwong duong voi bai toan sau:
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{H (P.Q)=P.L* K5 - (W,L + W,K,) — max 539

a l-a
L 'KO = Q
Tir didu kién can tdi uu (dao ham bac nhit theo L bang 0) ta suy ra:
aPL* K™% - W= 0
W, _mK§
aP K aP

Thay gié tri L vao ham muyc ti€u, ta tim dugc ham lgi nhuan [T(W,Q).
2. Xay dung ham loi nhudn IIQ) tir ham san xudt dang Cobb-Douglas tong qudt.
Gia sir qua trinh san xuat biéu thi boi ham san xuit dang Cobb-Douglas tong quat va ham
chi phi suy ra tir ham san xuat nay c6 dang:
1
C(W,Q) =K.C(W).Q0“"*
(Q=AK“LP).
Khi d6 bai toan cuc dai lgi nhuan cé dang:
1
[TI (0. W)=PO — K.C(W).0%"? ] - max (5.40)
AK“.LP =0

Cho dao ham cung (San lugng) c6 dang cy thé nhu sau:
I% l-a-p
P——=—CW).0 ** =0
a+ [

Vay ham cung (San luong) ¢6 dang cu thé nhu sau:

l—a—
Q OH-,B — P(a + IB)
KCW)
a+p
(a+ p) [1-a-p
Hay: Q = | P——— =Q(P,W
ay: O { KCU7) Q(P,W)
Ham lgi nhuan TTI(W,Q) chi phy thudc vao P va W nén c6 thé viét tat dudi dang:
atp atp
[O.W) =P Pla+p) |i-a-p KCO) Pla+ p) |1-a-p
KCW) KCW)
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5.5.3. Tinh chét ciia ham loi nhuén:
1. Ham lgi nhuan IT1(P,W) la ham khong giam theo P va khong tang theo W. Nghia
la:
Néu PP>PvaW <W
thi ta c6: TI(P*,W”) > (P,W)
2. Ham loi nhuan 1a ham thuan nhat bac 1, theo (P,W) nghia 1a:
[I(tW,tP) = t TI(W,P)  (Vt>0)
3. Ham loi nhuan 13 ham 16i theo P va W nghia la:
Néu  (P”,W”) = (tp + (1-t)P’, tW + (1-)W")
Thi:  TI(P”,W”) <t TI(P,W) + (1-t) IT (P",W") (Vt €[0,1])

5.6. MOT SO MO HINH TANG TRUONG.
5.6.1 M6 hinh Macro khéng c6 tré, khong tinh khau hao.

1. Cau truc moé hinh:
a. Cac bién cua md hinh.

-K(t): vbn & thoi diém t.

-Y(t): thu nhap qudc dan & thoi diém t.
-1(t): dau tu ¢ thoi diém t.

b. Cac rang budc cua mo hinh.

K@= dK(t)zI(t) (5.41)

- K1) = V.Y () (5.42)

- I(t) =s.Y(0) (5.43)
c. ynghia:

- (5.41): Néu bo qua thoi gian tré ciia ddu tu va khau hao thi téc d6 ting cua von tai
thoi diém t bang dau tu ¢ thoi diém t.
- (5.42): Vén 6 thoi diém t ty 1 voi thu nhap qubc dan & thoi diém t, theo hé sb ty 18
v, v goi 14 hé sé dinh mirc von hay (Pinh mtc suat von).
- (5.43): Pau tu 6 thoi diém t ty 18 voi thu nhap qudc dan tai thoi diém t, theo hé sb
ty 18 s, s goi 1a suét tich luy (Hé sé tich luy von).
2. Giai mo hinh
Tur (5.41), dao ham hai vé theo t, ta dugc:

aK® vY (5.44)

K@=

Tu (5.42), (5.43) va (5.44), ta suy ra:
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K®=1t=vY (©)=sY®) (5.45)
Tu (5.42) suy ra:

Y@ _s (5.46)
Y@ v

Y(@0) _dY@) _s
= = —=n; goi la nhip tdng trudng cua thu nhap quoc dan la s.

Y(t) Y(dt v

S
Vay n=—
v
‘ 1dY dY
Tur (5.43) >——=n=>—=ndt (5.47)
Y dT Y
Tich phén hai vé (5.47) ta duoc:
dY
J— = jndt hay LnY(t) = nt + ¢,
Y
= Y(t) _ ent+cl — eclent
Dit e = A ta duoc: Y(t) = Ae™.

Cho t=0,Y(00)=A=Yo
Vay Y(t) = Yoe™
Tuong tu ta xac dinh dugc:
K(t) = Koe".
I(t) = Ioe™
Trong do:
Y 12 thu nhap qudc dan & nam gbc t = 0.
Ip 1a d4u tu nam gde, (t = 0).
Ko 12 von nam gbe, (t=0).

3. Nhan xét:

a.  Bién von, suit tich luy, suit von & nim géc t thi ta ¢6 thé xac dinh duoc thu nhap
quoc dan Y(t), von K(t) va dau tu I(t) 6 nam t nao do, dong thoi ta ¢6 thé xac dinh dugc nhip
do tang trudng n cua thu nhép quoc dan.

Vidu: Chos=0,12,v=3 thi nhip ting cta thu nhap quéc dan la:
_dYy s

—=0,04 (trén mot nam)

CYdr v

b.  Nguoc lai néu dinh trude nhip ting trudng cia thu nhap qudc dan 1a n thi dé co

n

suat tich luy von s, ta phai xac dinh dugc h¢ s6 dinh mic von v la:
S

V= ——>S=nv.
v
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4. Mo rong mo hinh:
Ta c6 thé dua vao mo hinh thém nhiéu bién va nhiéu rang budc ma khong 1am thay d6i méi
lién két da co.
Chang han c6 thé dua bién tiéu dung C(t) va rang budc mdi C(t) = Y(t) — I(t) vao mo hinh
da xét, duwgc mo6 hinh méi.
Hoic ta co thé xét mo hinh kinh té mo va thém céac bién dic trung cho dai lugng Xuét nhap
khau.

5.6.2 M6 hinh Harrod — Domar cii bién (c6 xét hao mon vén)

1. Cau tric mé hinh:

a.  Cac bién cua mo hinh:

Y(t): Thu nhap quéc dan nam t.
- K(t): Vén co ban nim t.

L(t): Lao dong ndm t.

I(t): tich Iuy co ban nam t.
b.  Céc rang budc cua mo hinh:

o KO _LO _16) 5.8
\% n S
e th(z)

=1(t) - pK(t) (5.49)

dL(?) _
L )= ——==nL( (5.50)
d(?)

c. Chay:
Trong md hinh nay c6 d& cap dén si hao mon von co ban, dic trung boi hé sb hao mon vén
cobanp. (O<pu<1).
2. Giai mé hinh:
Tur (5.50) =1t = Loent = L(0)=L, (a)

dK (1)

Tir (5.48) va (549) = <= = gy - ikt = (2 -wK o)
dt % %

dK(t) s Gt
= = (—-wK(t) = LnK(t) = LnKye ¥
dt v
C—pi
= K(t) =Kpe v

1 K, C-wr
Y(t) =—Kt)=—¢ "V
\% A%
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—— 0t
fu— Y(t) = Yo eV
(==t
I(t)=sY({t)=sYoe v = 1(0)=sY,=1,
C -t
Vay: I()=Ie "
(==t
Tu (5.42)=  L(t)=nY(t)=nYee v = L(0) =nYe:=Lo
) C—pi
Voy: L) =Loe v (b)

S
So sanh (a) va (b) suy ra: n=—-p
1%

3. Nhan xét:

a. MO hinh xét trén day la mo hinh dong, vi khi t=0 ta xac dinh dugc K(o), L(0),
Y(0), I(0).

b.  Cac bién ciia md hinh c6 cing nhip ting 1a n =—-p nén day 1a mé hinh ting
1%

truong can doi.

c.  Trong thoi gian ngin v=const nén mudn ting n phai ting ty trong tich luy s va
giam hé s6 hao mon von p.

d.  Trong mé hinh di d& cap dén hao mon vén co ban.

e. MO hinh van khong thira nhan su thay thé gitta von va sirc lao dong.

4. Giai mo hinh voi thoi gian roi rac:
dK Ak K@+1)- K@)

dt At At

=[I(1) - uK (1)] (vi At=1)

Ta co:
— SY() - pK(1) = %K(t) CuK(Q)
= K(tH) = (1 ~-K(Y)
\%

S
Khit=0, taco: K(1)=(1+ —-p)K,
\%
Khi t=1, ta co:

K(2) = (1+ 2 (1) = (142 K,
A\ \%
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K(t) = (14 Ko
\%
1 K, s s
Yt — K= —2 (142 ) = Yo (1+2 -p)
\% \% % \%

L(t) = nY(t) = nYo (1+2 -p) = Lo (1+ -y
vV vV

I(t) = SY(t) =5sYy (1"‘£ —},l)t = 10(14-5 —“)t
1% 1%

BAI TAP CHUONG 5.
1. Hay phan tich su tac dong cia gia P($) dén cung S va cau D, biét mo hinh cung cau c6 hé
rang budc sau:
S=-12+1,4P (a)
D=4-0,1P (b)
HD:

., dS . . L o
- Xet o =1> 0 gid tang cung tang, gia giam cung giam.
p

- Xét S—S =—0.1<0: Cau va gid bién doi nguoc nhau.
2. Mot doanh nghiép c6 cong nghé san xuat dugc biéu hién boi ham san xuat Cobb -
Douglas. Y = A(H)K**L*, trong d¢6 K = K,.1,2"
L= Lo.1,25,
A(t) = 0,1t
Hay xac dinh su thay d6i ciia san luong Y theo K va L

oY

oY ;
HD: Xét —| va —|. Khi t thay doi thi Y giam hay tang.
oK oL y Y y tang.

3. M6t doanh nghiép c¢6 cdng nghé san xuat biéu hién bai ham san xuat:

Y =0,4K + 0,7L, trong d6 Y 1a san lugng, K 1a von, L 13 lao dong, véi KL > 0.
a. Hay phan tich sy thay d6i ciia san luong Y theo K va L.
b. Xéc dinh hé sb thay thé cua lao dong cho von.
¢. Xac dinh hé s6 co gian cua Y theo K va cua Y theo L.

HD :

r \ Y ’ A ” \ < ’ ’ A ” \
a. Xet — va oL : xét dau cua dao ham tie do suy ra xu huwong thay doi cua Y theo K va L.

oK
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Y
b. Hé s6 thay thé cia L cho K dwoc xdc dinh boi 2—5
oL
c. He s6 co dan ciia Y theo K va cua Y theo L .
_0Y K
VR TR Y
oY L
A T 2

4. Mot doanh nghiép c6 cong nghé san xuit biéu hién ¢ ham san xuat Y = A(t).K**L*®,
trong do K= K¢+ ,0,1t; L= Lo + 0,2t; A(t) = 0,1t; trong d6 Y 1a thu nhap, K 1a von, L 1a lao dong,
A(t) 1a tac dong khac.

a. Hay xac dinh xu hudng thay ddi ctia hé sd ting truong cia thu nhap Y khi A(t), K(t), L(t)
thay doi.

b. Hiy xéac dinh xu hudng thay dbi ciia hé sb ting truong cia thu nhap khi chi K(t) thay
d61? Khi chi A(t) thay d6i? Khi chi L(t) thay d6i?

HD :

a. Tinh dao ham ciia Y khi xem A(t) , K(t), L(t) déu la bién roi cho t= o va xét.

b. Tinh oY oY oY va cho t= o roi xét.

0A’ 0K’ oL

5. M6t doanh nghiép c6 cong nghé san xuat cho bdi ham san xuit Y= aK + bL.

Hay phan tich hiéu qua san xuét khi ting qui mo san xuat.

HD: Vt>1xét Y = a**K + b**L=t* (a*K+ b*L)=tY: Ting quy mé hiéu qud khéong doi.

6. Cho ham doanh thu trung binh AR =15 - Q.

a. Xéac dinh mtrc doanh thu can bién MR tai Q;=5; Q,=8. Phan tich hi¢u qua.

b. Xac dinh mirc chénh 1€ch cua doanh thu can bién va doanh thu trung binh nhu mét ham
cua Q.

7. Cho ham tong chi phi.

TC=CQ)=Q*-5Q*+14Q + 144,  (Q>0)

a. Khao sat sy thay doi tuyét d6i cua TC theo Q, tir d6 cho nhan xét vé mo rong san XUuét.

b. Tinh hé s6 co dan cia TC theo Q tai Q=2.

c. Cho gi4 san phdm 1a P=70, mtrc thué doanh thu 13 20%, tinh lgi nhuén khi Q=3. Tim cac
di€m hoa von va phan tich sy thay doi cia ham tong lgi nhuan.

HD:

a. d(;F_QC =3Q*—10Q +14. Xét dau f(Q)=3Q> -10Q +14, tir d6 danh gic mirc chi phi sin
xudt tai cdc khodng gid tri khdc nhau ciia Q.

d1c, Q.
dQ TC|,.,

b. Tinh
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c. Loi nhudn I1(Q)=p*Q-[Q*-50°+140+144+p*0*20%)].
Tinh I1(3) xét gid tri Q* dé I1(Q*)=0, dé la diém hoa von. Xét gia tri Q dé I1(Q)>0: ¢4 1di,
I1(0)<0 16 vén, IT1(Q)=0 hoa vén.

2
8. Cho ham tong chi phi TC = 500+ >0 ,
0+3

(Q 1a san luong).

Heé s6 co dan cua TC theo Q tai Q=17.
Ghi chii: Chi phi cin bién MC (Marginal Cost) 1a dai luong cho biét phan chi phi ting thém
khi san xudt thém mot don vi san phém, duoc xac dinh nhu sau:

mc = 1€
dQ
dTC , :
HD: E » Q - Tinh E1¢ o tai Q=17.

(TC.Q) :E TCly.s
9. Cho ham téng chi phi TC = 4000 + 10Q + 0,1Q? (Q 1a san luong), gia ca P duoc xac
dinh boi phuong trinh Q = 800 - 2,5P
a. Tim ham chi phi cén bién MC.
b. Tim ham chi phi trung binh AC, khao st sy thay d6i ciia né.
c. Tinh hé sb co déan cua TC tai Q=80.
HD:

a. Tinh dT—C

dQ

b. Tinh E
Q

_dTC, Q

¢. Epeg =——
TEYdQ  TClog

10. Chi phi trung binh cta khai thac mot loai khoang san:

AC=12+ Gl

, (Q 1a san lugng).

a. Tim ham chi phi can bién MC tai Q=10.

b. Tim biéu thirc tinh chénh 1éch cua chi phi trung binh AC va chi phi can bién MC, nhan
xét su thay doi cua no.

c. Tinh hé s6 co gidn cua tong chi phi TC.

HD :

a.

179



Chirong V: M6 hinh kinh té va mé hinh todn kinh té

E=AC:>TC=AC*Q
Q
dTC
MC|Q:10 - dQ
Q=10
b. A=AC-MC =f(Q)xét Atheo O
dTC
c. E(TC Q :—*&
D7 4Q  TC

11. Cho ham chi phi trung binh dé san xuit mot loai san pham 13 AC = Q* - 12Q + 60, (Q
la san luong).

a. Xac dinh ham tong chi phi TC, phan chi phi bién d6i VC va chi phi ¢ dinh FC.

b. Xac dinh cac biéu thirc tinh su thay ddi tuyét dbi va tuong ddi cia AC theo Q va ghi cac
nhan xét.

c¢. Xac dinh ham chi phi can bién MC va mo ta trén cuing mot mat phéng toa do do thi cua
hai ham MC, AC tir d6 néu cac nhan xét vé quan h¢ gitta MC va AC.
HD :

a.

Q _Ac=TC=AC*Q
TC

VC=TC=Q-12Q*+60Q
FC=0

4AC _o0-12
dQ

~(2Q*-12Q)
HACQ= 10160

*e(AC,Q)>0 khi Q=2
* e(AC,Q)<0 khi 0<Q<2

c. MC=dT—C=3Q2—24Q+60
dQ

12. Cho mo6 hinh thi truong:
Qa=0Qs

D D
Q4=D(P,Yy) , voi Z—P<O, 8— >0

oY,
oS
= S(P), voi —>0
Qs=S(P) op
Trong d6 Qq, Qs 1a murc cau va mirc cung mot loai hang, P 1a gid; Y, 13 thu nhép.
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a. Giai thich mé hinh va cac diéu kién.

b. Gia dinh ton tai gia can bang P*, khi Y, tang thi gia cin bang s& bién dong nhu thé nao?
Giai thich ¥ nghia kinh té ctia bién ddi nay.

c. Goi Q* 1a luong cung ciu & trang thai can bang khi Y, ting thi luong can bang thay do6i
nhu thé nao. Viét biéu thirc mé ta su thay do6i do.

HD:

a. Pdy la mé hinh can bang mét hang héa trong dé cau phu thudc vao gia p va thu nhdp Y,

\ D \ \
cung chi phu thugc gia p. Diéu kién b <0 chung to cau giam khi gia tang va nguoc lai, diéu

. 0D L S A
kién — >0 chitng to cung tang giam cung chiéu voi gid.

P _ aD/oY, ‘ ‘ _
: 66Y0 = 82_87; <0 (theo diéu kién dau bai) nén khi Y, tang thi gia P giam. Khi thu
16) )
nhdp Yy tang thi sé kéo theo gid cdn bang xuong.
oP _ds, dpP 3

. — =—%_""_<0 nén khi Y, tang thi Q giam: khi thu nhdp tang thi lwong cin ban
N, dp dv, 0 tang 4 ap tang ong g

gidm xuong.

13. Cho mé hinh cén bang thu nhap quc dan.

S(Y) + T(Y) =I(Y) + G, v6i S0, T™>0, I'>0; S'+T' > I' trong d6 S 1 tiét kiém, T 1a thué, I
la dau tu, G 1a tiéu dung cua chinh phu.

a. Giai thich y nghia kinh té ctia mo hinh va y nghia kinh té ciia cac mdi quan hé cua cac
dao ham bac nhat S', T', I'.

b. Xac dinh biéu thirc mé ta su thay d6i cua thu nhap can bang Y theo Go. Giai thich y
nghia kinh te.

HD:

a. Tiét kiém thué, tich lity phu thuéc vao thu nhdp. Tong tiét kiém va thué bang tich liiy +
tieu dung. Tiet kiem thue, tich lily tang giam theo thu nhdp. Lwong tang cua thué va tiét kiém phai

lon hon lwong tang tich liy.

d?_l-[ds drT  dI
ol

Ay .
dY dY dy

14. M6t doanh nghiép c6 cong nghé san xuat cho badi ham san xuat Y(t) = 0,2K**L"%, trong
do K=120 + 0,1t, L =200 + 0,3t.

a. Tinh h¢ s6 co gidn ciia Y theo K va theo L.

b. Tinh hé s ting trudng ctia von K, lao dong L va Y.

¢. Hay cho biét hiéu qua cua viéc ting qui md san xuét trong trudng hop nay.

HD:
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oY K Y , L

RO T YT T L Y
b. Gy :d_Y;GK :d_K;GL :d_L
Ydt Kdt Ldt

c. VA>1:Y =0.2*(AK)™ *(AL)** = 0.2* 02 K*L™® > 0.20K 1%

Vay tang tuy mo, tang hiéu qua..

15. Xét mo hinh 1gi nhuan:

I1(Q) = TR(Q) - TC(Q) - aTR(Q), trong d6: TR 14 tong doanh thu, TC la téng chi phi, a la
thué suat theo doanh thu.

a. Xac dinh biéu thire diéu kién ctia Q dé thu duoc loi nhudn cuc dai.

b. Khi thué suét ting, mirc Q tdi wu bién dong nhu thé nao.

c. Hay 1am mot phan tich twong ty néu thué danh vao von san xuit thuc hién  (Tdng chi
phi).

HD:

, o1
Qoo

b. Khi a ting thi Q t6i wu gidm.

=0

16. Nhu cau hai mat hang phu thudc gia nhu sau:
Qi=40-2P; - XPy; Q;=35-P,-P,
Tong chi phi 1a ham cua cac san luong:
TC = Q2 + 202 +12, trong d6 P;, Q; (i=1,2) 1a gia va san luong loai hang tuong tmg.
a. Xac dinh muc Qg, Q, sao cho téng loi nhuan 16n nhét.
b. Tinh chi phi can bién cho tung loai hang tai muc tdi vu tim duoc ¢ ciu a.

c. Hai mat hang ndy c6 thay thé 1dn cho nhau trong tiéu dung khong?

HD:
a. @ =0;1=12
oQ,
— Q, =3.575;P, =6.07 hodc Q, =4.645;P, =24.285
aQi Q=0Q*

17. Mot doanh nghi€p san xuat c6 ham lgi nhuan phy thudc hai yéu to san xuat 1a von va
suc lao dong, nhu sau:

U=-12+0,3K +0,8L - 0,1K*L?, L,K>0

a. Voi lugng vén K = K, hay xac dinh qui mé lao dong c6 loi ich cao nhét cia doanh
nghiép. V& d6 thi ham U tai K.

b. Trong di€u kién ctia cau a, hdy xac dinh qui mo san xuat t6i vu (191 ich 16n nhat).
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c. Hay phan tich U theo vén K, khi L =L,

d. Gia sir doanh nghiép dang & tinh trang t5i da loi ich budc phai ting mot trong hai yéu t6
do1 chut thi nén chon yéu to6 nao?

HD:

18. Chi phi tiéu dung cho loai hang A dugc udc lugng bdi ham sau:

C=-12+0,IM - 0,05 P, trong d6 C 1a chi phi cho tiéu dung hang A clia mdi c4 nhan; M 13
thu nhép céd nhén; P 1a gid hang A.

a. Giai thich y nghia kinh té ciia cac hé sd; co thé xem hang A 1 hang thiét yéu khong?

b. Hay tinh hé sb ting truong cia nhu cdu theo thodi gian t néu sb ting cua thu nhap theo
thoi gian 1a 12% va hé s6 nay cua gia hang A 1a 8%.

HD:

b. Tinh hé s6 tang truong cia C(t) qua hé sé ting trucng cia M va P;voi trong s6 la hé s
co dan.

19. Thu nhap qudc dan cia mot qudc gia (Y) phu thude vao von K, lao dong L va ngan sach
dao tao trong nam nam trudc d6 G, duoc biéu thi boi hé¢ thic:

Y =0,24.K".L*.G"®

Trong d6 cac yéu t6 bién ddi theo thoi gian nhu sau: hang nam von ting 15%, cong an viéc
lam tdng 9%, chi phi cho dao tao tdng 20%.

a. Tinh hé s ting trudng ctia thu nhap qudc dan.

b. Trong diéu kién Y, K khong ddi con cong an vi¢c lam phuy thudc vao ngan sach dao tao
trudc d6 5 nam, hay viet biéu thue chi ra sy thay doi cua cong an viéc lam ngan sach dao tao 5
nam trude do.

HD:
_dy
Yvdt
b. 8_Y =024*KO3*1 08 xG0%
oG
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CHUWONG VI: MO HINH PHUC VU DAM DONG

6.1. CAC KHAI NIEM VE HE THONG PHUC VU PAM PONG
6.1.1 M ta hé thong phuc vu.

Chung ta c6 thé mo ta hé théng phuc vu dam déng bang phuong phap "hop den" hoic
phuong phap “hop trang”. Sau dy ta mo ta hé théng phuc vu dam dong bang phuong phap “hop
den” nhu sau:

Dong vao Hang cho Céac kénh | Dong ra: cac yéu cau da duoc phuc vu
sk osk sk sk sk [*****] phl_]CVl_]Vé sk osk sk sk sk
. ————— * | nguyéntac ?
Cac yéu cau phuc vu phuc vu Cac yéu cau khong théa man

6.1.2. Céc yéu tb ciia hé thong phuc vu

Mot hé théng phuc vy, du ¢ qui mo nao, tinh chét hoat dong ra sao, déu duoc dic trung
béi cac yéu td chi yéu sau:

1. Dong vao.

Dong vao 1a dong céac yéu cAu dén hé théng phuc vu, doi héi dugc thod man mét yéu cAu
nao do:

Vi dy: Khach hang dén mot cira hang siéu thi dé mua hang, cac don vi quan doi cho qua
pha dé vuot song, cac khi tai chd dé dugc stra chira, bao dudng v.v.

- Tai cac thoi diém khac nhau, cac yéu cau dén hé thong phuc vu 1a ngiu nhién nén cac
dong yéu cau 1a nhitng dai luong ngiu nhién, tuan theo luat phan b xac sudt nao do, do vay né cé
nhiéu loai dong vao. & gido trinh ndy ching ta chi xét hai loai dong yéu cau quan trong, thudng
gap nhét & moi hé théng phuc vy, d6 1a: Dong vao tién dinh va Dong vao Poat xong. a. Dong vao
tién dinh: Dong vao tién dinh la dong vao mua cac yéu cu dén hé théng phuc vu tai cac thoi diém
cach déu nhau mot khoang a, 1a mot dai lugng ngﬁu nhién c6 ham phan bd x4c suét la:

0, néu x <a

F(x)= ) (6.1)
I,néux>a

b. Dong vao Podt-xéng: Dong vao Poat-x6ng 1a dong yéu cau dén hé thong tuan theo luat
phan phdi Poat-xong.

Co hai loai dong vao Poat-xong.

+ Dong Podt-xéng khéng dirng: Dong Poat-xong khong dung. La dong vao ma xac suét
xuét hién x yéu cau trong khoang thoi gian Dt, ké tir thoi diém t, phu thude vao t, nghia la:

e—a(t,At)
P, (Dt) = T[a(t,At)]" (6.2)

Trong d6 a(t, Dt) 1a s6 trung binh yéu cu xuét hién tir t dén Dt.
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+ Dong vao Podt-xéng dirng: Dong vao Poat-xong dimg 1a dong vao ma xac xuét trong
khoang thoi gian Dt, ké tir thoi diém t, ¢6 x yéu cau xuat hién, khong phu thudc vao t, nghia 1a:

—AAt

Px (Dt) = (LAL)* (6.3)

x!

Trong d6 A 1a sb yéu cau trung binh xut hién trong mot don vi thdi gian (cudng do dong
yéu cau). Néi cach khac 1a mat d6 dong yéu cau khong doi.

Néu t 12 khoang thoi gian giita 1an xuat hién cic yéu cau lién tiép, thi t 1a mot dai lugng
ngiu nhién tuan theo ludt chi sd, nghia 14 t c6 ham phéan b xac suat dang:

F(t)=1-¢e™ (6.4a)

Va ham mat d6 xdc xuat la:

f(t) = Ae™ (6.4b)

2. Hang cho

Hang cho 12 tdp hop cac yéu cau sip xép theo nguyén tic nao d6 dé cho duoc vao phuc vu
trong hé thdng.

3. Kénh phuc vu

Kénh phuc vu 14 toan bo thiét bi ky thuat, con nguoi hodc mot td hop gém céc thiét bi ky
thuat cing cong nghé twong tng ma hé thong sir dung dé phuc vu yéu cau khach hang.

Pic trung quan trong nhét 1a ciia kénh phuc vu 1a thoi gian phuc vu. D6 14 thoi gian mbi
kénh phai ti€u phi dé phuc vu mot yéu cau. Thoi gian phuc vu la mot dai luong ngau nhién tuan
theo mot quy ludt x4c suét nao do.

Céac dong yéu cau duoc phuc vu trong kénh phuc vu goi 1a "dong phuc vu".

Khi dong yéu cau duoc phuc vu trén cac kénh phuc vu (dong phuc vu) 1a tdi gian thi
khoang thoi gian gitra cac 1an xudt hién lién tiép cac yéu cau 1a mot dai lwong ngiu nhién tuén
theo ludt chi sb, nghia 14 dai luong ngau nhién c6 phan bd xac suat dang:

F(H)y=1-e™ (6.5a)
Va ham mat do xac suét co dang:
f(t) = pe ™ (6.5b)

Trong d6 p: 13 s6 yéu cau duoc phuc vu trén mdi kénh trong mot don vi thoi gian (cudong
do dong phuc vu).

Khoang thoi gian gitra cac lan xut hién lién tiép cic yéu cau trong dong phuc vu ctia mdi
kénh chinh la khoang thoi gian kénh do6 phuc vu xong tung yéu cau, nghia 1a thoi gian phuc vu
cua kénh.

Néu dong phuc vu trén mdi kénh 1a dong tdi gian thi thoi gian phuc vu cia kénh d6 1a dai
lwong ngau nhién tun theo luat chi sb, nghia 1a c6 ham phan phdi xac suit va mat do xac suit
dang (6.5a), ( 6.5D).

4. Dong ra

Dong ra la dong yéu cau di ra khoi hé thdng, bao gdm cac yéu cau da dugc phuc vu va cac
yéu cAu chua duoc phuc vu.
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+ Dong yéu cau ra da duoc phuc vu: D6 1a nhitng yéu cau da dwoc phuc vu & mdi kénh,
néu dong d6 1a tbi gian thi n6 c6 mot vai trod rt 1on trong hé thong dich vu (ta s& xét sau).

Ngudi ta d3 chimg minh duoc rang: Néu dong vao 1a dong tdi gian thi dong ra dwoc phuc
vu tai mdi kénh s& 1a dong x4p xi ti gian.

+ Dong yéu cau ra khong duoc phuc vu: Pay 14 bo phan yéu cdu dén hé théng nhung
khong dugce phuc vu vi mét 1y do nao do.

5. Nguyén tdc phuc vu ciia hé thong dich vu

Nguyén tic phuc vu cta hé théng dich vu 13 cach thirc nhan cac yéu ciu vao phuc vu cua
hé thdng d6 va cac quy dinh khac déi v6i yéu cau. N6 chi ra:

- Trong trudng hop nao thi yéu cau duge nhan vao phuc vu
- Cach thirc bé tri cac yéu cau vao cac kénh phuc vu.
- Khi nao va trong truong hop nio thi yéu cau bi tir chdi hodc phai chd.

- Cach thirc hinh thanh hang cho cua cac yéu cau.
6.2 TRANG THAI CUA HE THONG PHUC VU
6.2.1. Pinh nghia:

Trang thai cta hé théng phuc vu, ky hiéu 1a x(t), 14 kha niang két hop dong vao va dong ra
ctia hé thdng & mot thoi diém nhat dinh.

Theo nghia d6 thi trang thai cua hé thdng phuc vu tai thoi diém t chinh 14 tinh huéng ma
trong hé thong co6 k yéu cau duoc phuc vu, hay néi cach khac hé théng dang c6 k kénh phuc vu
dang ban (dang lam viéc) va do dé co6 (n-k) kénh duoc rdi (khong lam viéc).

Hé théng phuc vu dang ¢ trang thai nao d6 13 mot qua trinh ngau nhién, qua trinh nay tuin
theo mot luat phan phdi xac suit nao d6. Nén kha nang xuat hién mot trong cac trang thai x(t) (k
=0,1,2,...) ndo d6 tai thoi diém t, c6 xac suat 1a mot gia tri xac dinh P(t).

6.2.2. Qua trinh thay ddi trang thai ciia h¢ thong phuc vu

Qua trinh hoat dong, dudi tac dong cua dong vao va dong phuc vu, hé th(‘Sng phuc vu
chuyén tir trang thai nay sang trang thai khac. Ta goi x4c sudt ciia qua trinh d6 1 xac suat chuyén
trang thai. Nguyén nhan gay ra sy chuyén trang thai 1a do tac dong ciia dong vao va dong phuc vu,
s6 yéu cau va sd kénh ban trong hé théng thay d6i, nghia 1a dudi tac dong cta dong vao Ai(t) va
dong phuc vu p(t) tai thoi diém t, hé théng sé& bién dbi tir trang thai ny sang trang thai khéc.

6.2.3 So' do trang thai:

Dé dién ta qua trinh thay d6i trang thai ctia hé théng phuc vu, ta ding so do trang thai cia
hé théng.

So dd trang thai 14 tp hop cac hinh v&, miii tén dién ta qué trinh bién ddi trang thai cia hé
théng phuc vy, trong do cac hinh chir nhat dé biéu thi trang thai cua hé théng, cac miii tén nbi lién
cac trang thai dién ta budc chuyén tir trang thai nay sang trang thai khac. Trén cac miii tén ghi cac
tham s biéu thi cuong d6 cua dong bién cb tac dong kéo trang thai dich chuyén theo huéng miii
tén.
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Vidu:

Xold " | X

6.2.4. Qui tic thiét 13p hé phuong trinh trang thai

Cin ctr vao so do trang thai, ta thiét 1ap quan hé giita xac suat xuat hién trang thai x(t):
Pi(t), v6i cac tac nhan gdy ra sy bién doi trang thai d6. Mbi quan hé nay duoc hién thi boi cac
phuong trinh toan hoc chira céc xac sudt P(t) va cudng do dong chuyén trang thai cia hé thong.

a. Noi dung quy tdc:

Pao ham bac nhat theo thoi gian ciia xac sut xudt hién trang thai x(t), Pli (), bang tong
dai s6 cia mot sd hiru han s6 hang, sb cac s6 hang ndy bang s6 miii tén ndi lién trang thai x(t),
v6i trang théi x;(t) khac, trong do s6 s6 hang mang du (+) twong tng véi s6 mii tén hudng tir
xj(t) vé xi(t) ; 80 s6 hang mang dau (-) twong (mg v&i s miii tén hudng tir x,(t) sang xi(t). Mi sO
hang c6 gia tri bang tich gitta cudng d6 cia dong bién cd hudng theo mili tén va xac suat xuét
hién trang thai ma mii tén xuit phat.

b. Hé phuirong trinh trang thai

B ) _ —> Ay (D.P(D) (6.10a)
j=k

P.(t)=

(k=0,1,2,....n)
Vi diéu kién:

SPO)+Y P (=1
=k j=k

Trong (6.10a): A (t) 1a cuong do dong bién c¢6 (dong yéu cau hodc dong phuc vu) chuyén
trang thai x;(t) vé trang thai x,(t).

Aik(t): y nghia nguoc lai

P;(t) 1a xac sudt xuat hién trang thai xj(t) ¢ thoi diém t (trang thai trong hé thong c6 j kénh
dang lam vi¢c).

Py(t) ¥ nghia tuong tu.

Vi du: Mot hé théng phuc vu co so dd trang thai nhu sau:
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Duya vao quy tic thiét 1ap hé phuong trinh trang thai, ta cé:

’

7\‘03

7\,()1 }LIZ
Xog— 7 )k(l «

7\,10 7\-21

7\‘31

7\423

X ; > X5

32

P'o(t) = - hoi(t). Pot) - & 0a(t). Po(t) +h10(t).P1(t) + Aae(t).P5(t)
P'i(t) = - Ao(t). Pi(t) - Aa(®). P1(t) +Aa1(t).Pa(t) +hoi(8). Pot)
Py(t) = - Aas(®). Pa(t) - Aa(t). Pa(t) +hsa(t).P3(t) + Apa(t). Pi(t)
P'3(t) = - Aaa(t). P3(t) - Aso(t). P3(t) +Ao3(t).Po(t) +Aas(®). Pa(t)

3
véi didukien: > P (t)=1
k=1

c. Dinh Iy Mdc-cop

Néu qua trinh thay d6i trang thai cua hé thong dudi tac dong cua dong t6i gian thi qua

trinh s& c¢6 tinh chat dimg, theo nghia:

lim P, (t) =P,

t—>+00

Trong trudong hop nay h¢ phuong trinh (6.10a)c6 dang:

j=k

Véi diéu kién:

j#k

> P+ ZPj =1
=k =k

d. Qud trinh thay doi trang thdi theo kiéu "huy va sinh"

(6.11)

(6.10b)

Nhiéu hé thong phuc vu trong thuc t& c6 qua trinh bién dbi trang thai rat dic trung, goi la
"huy va sinh". D6 1a qua trinh bién dbi trang thai c6 so d6 trang thai nhu sau:

Ao

—

X0 e

wi(t)
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Ai(t)

X1

T

i—

Ha(t)

Ai2(t)

e 1(t)

Ax-1(t)

Xk-1

———

l————

Lu(t)

A

Xk

Le+1(t)

A A
. 1,
-— Xn-1 &——— Xn
Hc2(t) Hn(t
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Nhdn xét: Trong so dd dién ta qua trinh "huy va sinh" ta thiy tit ca cac trang thai déu c6 4
mii tén lién h¢, trir hai trang thai & dau va cudi, chi co 2 mili tén di ra va 2 miii tén di vao.

Duya vao quy tic thiét 1ap hé phuong trinh trang thai va dyua vao so d0 trang thai cua qua
trinh "huy va sinh", ta thiét 1ap dugc hé phuong trinh trang thai cua qua trinh nay nhu sau:

[ Po(t) = - ha(t) Poft) + pi(0). Py(1)
P'i(t) = -[ A(®) + px ()] Pi(t) + A1) + pucsa(t) P'iesa (D) (6.12)
k=1,n-1

Pyu(t) = -pn(t). P'a(t)+ Ap-i(t) Pooi(t)

n
Véi didu kien: Y Py (1) =1
k=0

\

Néu qua trinh thay doi trang thai "huy va sinh" lai dién ra dudi tic dong cua cac dong tdi
gian (qué trinh c6 tinh chét ding) thi

Khi d6 qua trinh "huy va sinh" duéi tac dong cua dong toi gian, thi hé théng phwong trinh
trang thai c6 dang:

( MoPo +uP; =0

- (Mt u). Py i Pt + pir. Py =0

< k=1Ln-1 (6.13a)
- Mn.Pn +7\'n-1-.Pn-1 =0

n
Véi dicu kién: Y P =1
K k=0
Néu ¢ (6.13a) ta dit U =M. Pt . Pisy
Thi hé (6.13a)c6 dang:

U():O
Ui=U =0 (k=1n-1) (6.13b)
Un_1=0

n
Véidigukien D P =1
k=0
Tu (6.13b)suy ra: Uk=0 (k=0n-1) (6.13¢)

n
Véi didu kien D Py =1
k=0
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A
Do d6 Py = ——P, , k=0,n-1 (6.14)
Myt
Bang phuong phép truy hdi , tir (7.14) suy ra:
P Ay P, = Ay .kk_l P, :m:?»kkk_l...klkop
Mt Higa M s |
koo
>Pu=[[— P, k=0n-1 (6.15)
i=0 Myt

n n | k )
Tirdidukién Y P, =1= Z{H M } Po=1

k=0 k=0| i=0 Hii

k=1 i=0 Miqq H 7\'1
i=0 My

n k )\’i 1
= Py+ P,. Z{H—} =1=Py= - (6.16)
1+{ }

Viy xéc sut xuat hién trang thai x,;; ciia qué trinh "huy va sinh" duéi tac dong ctia dong
tbi gian (qua trinh ding) 13 Py cho & (6.15) v6i Py cho & (6.16).

6.3 HE THONG PHUC VU TU CHOI

Hé thong phuc vu tir chéi do Erlange dé xuat 1an dau, nén ngudi ta con goi 1a hé théng
phuc vu Erlange
6.3.1. Md ti hé thong:

Hé thdng phuc vu Erlange gdm n kénh phuc vu nang suat nhu nhau, bang p. Dong yéu cau
dén hé thdong 1a dong t6i gian, cuong do A yéu cau/l don vi thoi gian. Thoi gian phuc vu cia cac
kénh tuén theo luat chi s6 véi tham s p. Nguyén tic phuc vu cta hé théng nhu sau: mdi yéu cau
dén hé théng gap lac co it nhat mot kénh ri thi duge nhan vao phuc vu tai mét kénh roi bét ky,
nguoc lai thi bi tir chdi va phai di ra khoi hé thong.

6.3.2 Qua trinh thay d6i trang thai cia h¢ thong.

Ky hiéu xo(t) 13 trang thai hé thong khong c6 yéu cau, x,(t) 1a trang thai hé théng c6 mot
yéu cau (c6 1 kénh ban)....., x, 1a trang thai hé thdng ¢ k yéu cau dang duoc phuc vu (c6 k kénh
ban), k =0,n.

Duéi tac dong cta dong vao, cuong do A cac trang thai cuia hé théng chuyén dich theo
hudéng xo— X; = .... &> Xk

Nguoc lai, dudi tac dong cia cac dong phuc vu tai cac kénh, hé théng s€ chuyén dich
trang thai theo hudng xx— Xx.1— ... > x;— Xo. Cu thé:

Duéi tac dung ciia dong vao, cudng do A lan luot trang thai ciia hé thong s& chuyén dich

tﬁXk—)Xk+1, k:O,n—l.
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Duéi tac dong cua dong phuc vu tai k kénh, voi cuong do ku, hé thdng s& chuyén dich tir

trang thai xx— x.; (k= 1,n).
Duéi tac dong cua dong phuc vu ctuia n kénh, , hé théng s€ chuyén dich tir trang thai x, sang
trang thai x,;.

Tu phan tich ¢ trén, ta s€ duogc so dd trang thai ctia h¢ théng phuc vu Erlange nhu sau:

> B — B — B — B — E—— >
< - - - -— -] <
0 1 | e k-1 kK | s n-1 n
1 2 k-1 k+1 k+1 n-1 n

Day 1a so dd trang thai theo quy luat "hity va sinh". Theo két qua nhan dugc tir (6.4), ta co:

k -
Pkﬂ{l‘[ i }Po,k=0,n—1 (6.17)
i=0 M1
k-1 :
:»Pk{H M }p k=0 (6.18)
i=0 Mg
1
Trong do Py = o (6.19)
n — .
1+Z[H ! J
k=1\_i=0 Mi41

Dbi voi hé théng dang xét, ta co: A=A va wi = i+, i= 0,n —1
Tur (7.18) suy ra:

—k-1 )5 k
Pk{Hi}P A P A —- P, Da:noc=i

o o, | plukn © k! u* H
(Xk
Ta co: Py = — P v61 Py cho ¢ (6.22) va o= —, ta co:
k! 1)
1 1
Py= | W 3 b« (6.20)
(0 (0
1+ SRy &/
= kI 2o k!

Dé thuén tién cho nghién ciru khi sir dung cac bang phu luc vé cac qui luat phan phdi xac
suat thong dung, ta dua vao cic ham xac sudt sau:
e . “
P(k,00) = T; k=0,n—-1; R(n,a) = > P(k,a)

k=0

Ham P (k,o) va P (k,ar) c6 céc tinh cht sau:

191



Chuwong VI: M6 hinh phuc vu dam dong

. Inéuk =0
Tinh chat 1: Iim P(k, o) = )
a—0 0,néuk #0
_ 0, a=0
Tinh ché 2: 1Ak, @) =
a—a s a=0ao0
, . " (12 an
[Nhélai:e™ =1+« +—+.-.-+_']
n!

Tinh chit 3: lim R(n, o) = ¢(wj

Ja
| 2
Trong d6 ¢(x) =——=| e 2 .dt: 1a ham phan b x4c sut chuén,

Jr

o ‘ n+05—-a
Trong thuc té néu n> 20, thi R(n,a )=¢| ———F—

X

Vi ky hi¢u trén, ta co:

ak ake ™ 1 P(k, o)
P= P, = T (6.21)
k! k! Z « o R(na)
e — &
i k!
(k=0,n—1)

6.4.3. Cac chi tiéu danh gia chat lwong phuc vu cita hé thong phuc vu tir chéi Erglange

a. Xdc sudt trong hé thong khong cé yéu ciu (hé thong réi)

P e
T (7.21) = Py= — 2% 4 (6.22)

(n,a) (n,a)

Y nghia: Xac  suét Py cho biét tai thoi diém bat ky (& trang thai dimg), kha ning trong hé
thng khong c6 yéu cau (hé thdng rdi)

Py ciing cho biét ty 1¢ thoi gian tit ca cac kénh cta hé thdng phuc vu 1am viéc so véi thoi
gian hoat dong cua no.

b. Xdc sudt tir choi phuc vu yéu cau, ky higu P,

P
R

(n,a)

Ptc = Pn = (623)

(n,0)
Y nghia: Xac suit tir chdi phuc vu yéu cau chinh 1 xac suét trong hé thong tit ca cac kénh

déu 1am viéc (dang ban).
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N6 cho biét kha niang mot yéu cau dén hé théng bi tir chdi dong thoi con cho biét ty 18 sb
yéu cau dén hé thong bi tir chdi, né chi ra rang trong hé théng dang c¢6 n yéu cau duoc phuc vu.

c. Xdc sudt phuc vu yéu cau, ky hiéu P,

(n,a)

P,=1-P.=1- (6.24)

(n,a)
Y nghia: Xac suat phuc vu yéu cau cho bi¢t kha nang mot yéu cau dén h¢ thong dugc nhan
vao phuc vu. Pong thoi cho biét ty 1€ s6 yéu cau duge phuc vu so voi tong sO yéu cau dén hé

théng.

d. S6 trung binh cdc kénh bdn, ky hi¢u n,

— n n P n k
ny P =S k=3
k=0 k=0

k
'«

= _POZQZWPO
k=1 K

nay k=0 k!
=o(l-Py)=a| 11— M =a.P, (6.252)
R(n,a)

Y nghia: S6 trung binh cc kénh ban cho biét trung binh trong hé thdng ¢ bao nhiéu kénh
lam viéc.

ny la ky vong toan hoc cua kénh ban.

Chu y:

- Tir (7.25a)suy ra: néu biét n, thichung ta cé thé tinh P, nhu sau:
_ N ny

P ( }b)
v = oS
A o U8

(6.25b)

Ta thayi = Ny p chinh 1a s6 yéu cau dugc phuc vu trong mot don vi thoi gian. Nguoc lai

néu biét xac suit phuc vu yéu cau P, thi ta c¢6 thé tinh dugc n, theo cong thiec:

n, =o.pP, (6.26a)

Y nghia: S6 trung binh cac kénh ri cho biét trung binh trong hé thong c6 bao nhiéu kénh
khong lam viéc.
Chu y:

1. Néu biét n, thitinh toan dugc n, nhu sau:

n, =n-—n, (6.26b)

n,=n-n (6.26¢)
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e. H¢ so bin ciia kénh phuc vu, ky higu k,

_ My

ke, (6.27)

n
Y nghia: Hé s6 ban cho biét ty 1& s6 kénh ban cua hé théng dugc huy dong dé phuc vu céac
yéu cau. Pong thoi ky, con cho biét ty 16 thoi gian kénh ban so véi thoi gian hoat dong cua kénh.

h. H¢ so réi ciia kénh phuc vu, ky hiéu k,

_ Ny

ke (6.28)

n

Y nghia: Hé sb rdi ciia kénh phuc vu cho biét ty 1& sb kénh cua hé thong khong duoc huy
dong phuc vu cac yéu cau, dong thoi cho biét ty 1& thoi gian kénh khong lam viée so véi thoi gian
hoat dong cta kénh.

i. Tong chi phi va ton thit, ky hi¢u G

G=TAPeqect n,q, +n,q,) (6.29)

Trong d6: qi 1a gia tri ton that do phai bi tir chdi (bi di ra khoi hé thong) ctia mot yéu cau.

qx 1a chi phi cho m¢t kénh lam viéc trong mot don vi thoi gian.

qu 14 ton that trung binh khi mét kénh khong lam viée trong mot don vi thoi gian.

T 1a thoi gian hoat dong cta hé thong.

Y nghia: G cho biét tong phi tong do phai chi phi cho viéc phuc vu ctia cac kénh trong hé
thdng va ton thit do cac yéu cau bi tir chdi, do lang phi cic kénh khong lam viéc, khi hé théng
hoat dong.

k. Hi¢u qud phuc vu ciia hé théng, ky hiéu la E

E=C-G.

Trong do:

- G la tong chi phi va ton that ciia hé théng phuc vu.

- C 1a gié tri phuc vu ctia ca hé thong trong thoi gian hoat dong hé théng phuc vu.

C=P,AcT

A: cuong do dong vao; c: la gia tri phuc vu mét yéu cau; T 1a thoi gian phuc vu ctua hé
thong.

Y nghia: Hi¢u qua phuc vu cua hé théng cho biét trong mot khoang thoi gian hoat dong T,
sau khi da tru phﬁn gia tri ton that va chi phi, hoat dong con thuc su thu dugc mot gia tri phuc vu
bao nhiéu.

6.3.4. Bai toAn méu.

Cén phai thiét k& mot nha xuong dé sira chita, nang cip thiét bi vién thong sao cho bao dam
95% thiét bi dwa dén xuéng dugc sira chira, nang cap. Biét rang hang nam (365 ngay) trung binh
c6 mot khéi luong thiét bi can dua téi xudng sira chira, ning cap 1a Q = 75.000 tan.
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Thiét bi dugc dua t6i xudng theo timg bd vai trong luong trung binh 13 455 tan/ bo. Trung
binh 1m? dién tich nha xudng thi sira chita, nang cap duoc 0,65 tan thiét bi. Thoi gian stra chita,
nang cp thiét bi trong xuong trung binh 1 10 ngay/bd.

Nguyén tic lam viéc ciia xuong nhu sau: thiét bj dua t6i xuong vao luc trong xudng con co
dién tich chira duoc it nhit mot bo thiét bi, thi dwoc nhan vao stra chita, nang cép. Nguoc lai néu
dién tich nha xudng da hét thi bo thiét bi d6 bi tir chdi phuc vu, khong duge vao xudng sira chita,
nang cp.

Phdn tich va giai: Van dé can phai giai quyét cua bai toan la chi ra dién tich nha xuong can

phai xay dung dé thoa man tit ca cac yéu ciu ciia xudng stra chira, nang cip. Xuong sira chia,
nang cép thiét bi & trén chinh 1a mot hé théng phuc vu tu chdi kiéu Erglange, trong d6 di¢n tich
nha xudng chinh la cac kénh phuc vu. Mdt kénh phuc vu tuong tng véi mot don vi dién tich S dé
du chira duoc mot bo thiét bi dua dén xuong.

Dong yéu cau phuc vy ¢ day 1a cac bo thiét bi dua dén xuong dé sta chita, nang cap.

Thoi gian phuc vu 13 thoi gian sira chira, ning cip mot bo thiét bi trong xuong.

bé xac dinh dugc téng dién tich nha xuong can xay dung dam bao phuc vu dugc 95% thiét
bi dua téi nha xuong dugce phuc vy, ta phai xac dinh s6 don vi dién tich S. Theo bai toan, véi cac
gia thiét vé cuong d6 dong vao A, dong phuc vu 13 p. Ta phai c6 nha xuong dé dam bao xac suét
phuc vu yéu cau P, > 0,95 hodc x4c suit tir chdi phuc vu 1a Py < 0,05.

Pé xéac dinh duoc s6 don vi S, ta lan luot cho n 1a s6 don vi dién tich S, nhan cic gid tri n =
1,2 ... va tinh xac sudt P, (hodc P,) twong tmg v6i tham sb A va p da biét, cho dén khi tai n = n,
nao do ma Py, < 0,05 thi dung lai. Tir d6 suy ra di¢n tich A = n,.S chinh la di¢n tich nha xudng
can xay dung.

Theo cac so liéu cua bai toan, ta tinh duoc:

Q 75.000t4n -
A= = - = 0,45 bd/ngay
455365 455tin/b0.365ngdy

1

=——————=0,1 bo/ngay
ty, 10ngay/bo

_ o _0,45bo/ngay Y

2

w  0,1bo/ngay

Lan luot cho n=1, 2, 3......4p dung cong thirc (7.26) ta tinh duoc két qua sau:

n 1 2 3 4 5 6 7 8 9

Py 0,81 0,64 0,40 0,35 | 0,243 | 0,154 | 0,09 | 0,013 | 0,009

Nhin vao bang két qua trén, ta thdy véi n = 8 thi P = 0,013 < 0,05 va do d6 P, = 1-Py
=1-0,013 = 0,987 > 0,95.

Nghia 14 s6 thiét bi dua dén duoc sira chita, nang cap trong nam dat ty 1é:

0,987 > 0,95.

Dién tich nha xudng can xay dung 1a A =8.S Ta co:
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. 455tan / bo
0,65tan /m?

6.4 HE THONG PHUC VU CHO VOI PO DAI HANG CHO VA THOI GIAN
CHO KHONG HAN CHE (HE THONG PHUC VU THUAN NHAT)

=700m?> = A = 8.700m> = 5.600m>

6.4.1 M ta h¢ thong phuc vu

H¢ phuc vu gém n kénh phuc vy, nang suét nhu nhau, béng p. Thoi gian phue vu cia kénh
phan bd theo luat chi s6 v6i tham s6 o. Dong yéu cau dén hé thdng 1a dong tbi gian véi cuong do
. Nguyén tic phuc vu ciia hé thong 1a: mdi yéu cau dén hé théng gip luc cé it nhat mot kénh rdi
thi dugc nhan vao phuc vu tai mot kénh rOi bat ky, nguoc lai yéu cAu dén hé théng gdp ltc n kénh
phuc vu déu bén thi phai "xép hang" chd cho dén khi it nhit mot kénh rdi thi duge nhan vao phuc
vu . Cac yéu cau dén trude dugc phuc vu trudc.

6.4.2 So @6 trang thai ciia h¢ thong

Ky hiéu x : Trang thai trong hé théng khong ¢6 yéu cau
Ky hiéu x, :Trang thai trong hé théng c6 mot yéu cAu duoc phuc vu
Ky hiéu xi ‘Trang thai trong hé thong c6 k yéu cau duoc phuc vu

Ky hiéu x,1: Trang thai trong hé théng ¢ n yéu cau dang duge phuc vu va 1 yéu cau dang chd

Ky hiéu X,:s: Trang thai trong hé théng co n yéu cau dang dugc phuc vu va s yéu cau dang
cho (0< s<to0)

Theo nguyén tic phuc vu da cho, ta thay dudi tic dong ciia dong vao, trang thai ctia hé
théng bién ddi tr xog —> X| = X2 —> X3 —> ... —> X, VA trang thai X, = Xpr1 = ... = Xps1 = ...

Dong thoi dudi tac dong ciia cac dong phuc vu cudng d6 kp, cac trang thai cta hé thong co
thé chuyén chiéu nguoc lai:

Xntstl —> Xnts —> Xpe... —> X —> X

Tir phan tich trén, ta suy ra so dd trang thai cua hé thong:

) ) ) ) A ) )
Xo T | X ™7 ...l — (X T X0 " ..o — | X, T ... —_
] -.__ ...... <__ ..— -‘— ...... <__ ‘.— <_

i 2u kp (k+1)u (k+2)n n.u n.u n.u

Theo so do trang thai ta thiy hé thong phuc vu trén cé trang thai bién d6i khong theo qui
luat "huy va sinh".

6.4.3 Phuong trinh trang thai

Dua vao so d0 trang thai va qui tac thiét 1ap phuong trinh trang théi ta dugc:

kK
Pyii= (H—lj Py

i=0 Mg
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= _
Pe=| []— | Po (k=1n) (6.30)
i=0 M
Trong biéu thirc cia Py ta thay:
M= (i=Lk—1,k=1n)
wa=G+ Dy (= Lk—1Lk=1Ln)
Wi =npvéii=n+1n+2)
k-1 Y
Taco: Py = -
i=0 (1+1)“~
k
A A A A 1 (A
=>P=——..— P = kk =—|—| B
n 2 ku klu k! \p
A X —
bita=— =P=—DP,, k=1n (6.31)
u k!
n+s—1 by
Pn+s_[ H : ] PO
i=0 Hiyj
A A A A A
=——..—.—..—.P
B 2p np onp np
A ,
=—.—. > P, Pito=—,taco:
ot (np) H
1 1 an+s
P,.s=—a".a’.—.P = Py
n! n’ n!n®
n+s
Vay: Pys- ——.Py  (s>1) (6.32)
n!n®
Déi v6i hé théng phuc vu dang xét, ta can xac dinh Py?
Theo (6.19) ta co:
1 1
P0: n k-1 ﬂ/ . n ak o0 a}’H—S
1+ ! —+
(04
n ; 0Ln+l

Xét chudi z = —z

0 OLn+s O(n 0 (OL
s n!n®

nl, o nl(n-a)
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o
(Vi —<I1). Vay ta co:
n

P 1 _ e
n ok o ok " g
o k! nln-a) k! n! © (n—o)
e—a
5Py = (6.33)
R(n,a) + aa P(n,a)

6.4.4. Cac chi tiéu danh gia chit lwgng phuc vu ciia hé théng

a. Xdc sudt hé théng ¢ trang thdi réi (xy), ky hiéu Py

e—OL
Po= (6.34)

R(n,a) + ¢ P(n,o)

n—ao
P;: hé théng ¢ trang thii rdi hay trang thai khong c6 yéu cau dugc phuc vu
b. Xdc xudt hé thong 6 trang thdi cé yéu cau phdi cho, ky hi¢u P,

0 n+s

Pcan+Pn+l+---+Pn+s+---=ZB1+s = Za s 'P()
s=0 s=0 n'n
n o S n
n! S\ n n! ,_ &
n
= (o) 1
[vi chuoi Z(—) —> —F=]
s=0\ 1 o
P!
n
Thay Py vao biéu thtrc cua P., duoc:
o 1
P.= : e
n!
(= afn) Rona)+ %" P(n,a)
(1-a/n)
o A
batx=—=— ta co:
n ny
P
p, = (n.0) (6.35)

P(n,oc)}

1—-x
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Xac suét P, cho biét xac sudt mot yéu cau dén hé théng phai chd, dong thoi con cho biét ty

1€ s0 yéu cau dén h¢ thong phai cho 1a bao nhiéu.

c. 86 trung binh cdc yéu cau phdi ché, ky hiéu mc

0 o n . s
mo=YsP, =YL P - 0;! POZS.[%]
S S s=0

s=0 s=1 n'n
n 0 n
o o
= — OZ:S.XSZ— 0(x+2x2+3x3+...)
Il! s=0 n!
n n n
o o 1 X X o
=—'Po(l+x+x2+...)(x+x2+...)= P = —.P

n 1-x"1-x (1_);)2 n!

Thay Py cho ¢ (7.34) vao ta duogc:

o= e !
) (I—X)2 n! R(n,oc)+a/nP(n,oc)
l1-a/n
Hay i1, = —— Pln.ot) 6.36
ay m, (I )2- " (6.36)
X [R(n, o)+ T P(n, a)}
—X

d. Thoi gian cho trung binh, ky hiéu E
t,=>t.P (T L=, ) (Tinh theo ky vong toan hoc)

Trong d6 T. 1a thoi gian chd ctia mdi yéu cau dén hé thong.
t. 1a gia tri T, c6 thé nhan trong d6 t. dwgc xac dinh nhu sau:

[ 0, néu yéu cau dén h¢ thong, ma trong h¢ thong dang c6 s6 yéu cau it hon n.

| I & . : .
—, néu yéu cau dén h¢ thong, ma trong hé thong dang c6 n yéu cau.
np
2 A A A A A A \ A A J A A r J
t.= E , néu yeu cau dén h¢ thong, ma trong hé thong dang c6 n + 1 yéu cau, trong do cod

1 yéu cau dang cho

S . \ . . . \
——, néu yéu cau deén hé thong, ma trong h¢ thong dang c6 (n+ s -1) yéu cau, trong do

np

\ ¢6 (s-1) yéu cau dang cho

P (Te=t.) 1a xac suat xuat hién su kién (T, =t.), duoc xac dinh nhu sau:
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200

P(T. = 0) = P (x4c suét hé thong co s6 yéu cau dang phuc vu it hon n)

2 S
P(TC = _) =Pyt P(Tc = _) =Phigi
ny nu

> 1, = itCP[TC =t ]=0.P, + itC.P(TC =t,)
te=0 te=1
=t = iiP

n+s—1

. Thay P51 cho & (6.32), ta dugc:

0 n+s—1 0 n+s
- S o S N o
L=y >% _p=y> 0% p
-1y o n'n

s=1 L nln
© s " 12 m
=y —. P,=—>»sP =—F
;7\‘ I’l!l’ls 0 AE n+s }\‘
=t, = L P(n’a) (6.37)

e. 86 trung binh cdc kénh réi, ky higu 0,

n, = zn:(n ~k)P, (6.38)
k=0

g. S0 trung binh cdc kénh ban, ky hiéu n,

n,= n-n,hoic n,=—~Pv=aPv (6.39)
MU
Trong d6 T, 1a s6 trung binh céc kénh rdi. Mt khac, d6i v6i h¢ thong dang xét
n,. Y
tacd: Py=1,néntx P, = b —> Ny, =—.l=a.
n
A
Vay ny, = — =a (6.40)
il
h. H¢ s6 bdn va hé sé roi ciia kénh, ky higu k, k,
ﬁb
k= —> (a) (6.41)
n
ﬁr
kr = (b)
n

i. Tong chi phi va phi ton trong thoi gian hoat dong T ciia hé thong, ky hiéu G
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G=T(q.Mm_ +Ny.q, +0,..qy) (6.42)

Trong do:

- qc 12 ton that do phai chd cia mot yéu cau trong mot don vi thoi gian.

- qx VA qg 12 cac dai lugng cho ¢ hé théng phuc vu tir chéi.

k. Hiéu quia phuc vu cia hé thé'ng, ky hiéu E

E=C-G (6.43)

Trong dé: - C 1a gia tri phuc vu thu duoc cia hé thong trong thoi gian T.

O day C=AcT (c, AT cho & cac phan trén)

6.5. HE THONG PHUC VU CHO VOI PO DAI CHO HAN CHE VA THOI
GIAN CHO KHONG HAN CHE
6.5.1. M6 ta hé thong

Mot hé théng phuc vu cong cdng cd n kénh phuc vu, nang suét cac kénh bé“mg nhau va béng
u, dong yéu cau dén h¢ thong la Poat xong dung, mat do A. Thoi gian phuc vu mot yéu cau cua
kénh tuan theo luat chi so.

Nguyén tic phuc vu: Mot yéu cau dén hé thong gip liic co it nhat mot kénh rdi thi duoc
nhén vao phuc vu & mot trong cac kénh réi nao d6. Nguoc lai néu tat ca cac kénh déu ban thi phai
xep hang cho néu so yéu cau cho bé hon m.

6.5.2. Trang thai ciia hé thong

1. Su thay doi trang thai:

Khi xét mot hé théng phuc vu vén dé ta quan tam lon nhét hiéu qua phuc vu cua hé¢ théng.
Vi vay dac trung phuc vu dugc chon dé xac dinh trang thai cua hé thong la s6 kénh ban tai moi
thoi diem.

Goi x(t) 1a trang thai hé théng ¢ k kénh ban tai thoi diém t. (k=0,1,2,3......,n)

Xais(t) 12 trang thai hé théng c6 n kénh ban va s yéu cau phai cho, tai thoi diém t (s =

Dudi tac dong ciia dong yéu cau dén hé thong, cuong do A, hé thong chuyén dich tir trang
thai xo(t) = x1(t) = Xa(t) .... > xi(b)...

Dudi tac dong cua dong phuc vy, cuong do ku, hé théng lai chuyén dich tir trang thai xy(t)
— X-1(t) = Xa(t) ....—x1(t) — Xo(1).

Tir d6 ta co so do trang thai cua hé thong:

A A A A A A
Xo(t) [T x1(t) —> ........ —| xi(t) [—— x (1) — . Xni(t) —
i 2u (k-1)u ku (k+1)n n.u
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A A A A A
- Xn(t) | Xn+1 (t) — > ... —> Xn+s(t) > Xptst+l (t) — ... —>
I DA -~ ... I — < D -
nu nu nu n.p nu nu nu

Qué trinh thay ddi trang thai cua hé thong theo qui ludt "huy va sinh"
2. H¢ phwong trinh trang thdi:

Duya vao qui tic thiét 1ap phuong trinh trang thai, ta duoc:

[ 0=-LPy(t) + uP,

0=-APy(t)- uP; + A Py+2u P,

| (6.44)

0=- nHPn+m+ APnim-1

\

Vi didukién: Y P, =1 (%)

k=0
5 Ao a* . oo’
Dit o= — tir (7.44) ta suy ra P, = — P va Py =—SP0 (6.45)
0 k! n'n

n

. i a
Néu — =1 thi Pp.s= —Py
n n!

(04
Trong (6.45) dat x = —, va ap dung cong thirc (*) ta co:
n

Po[Z—+—ZX j

okl ml 5

Viy:
+ Khi 1thi P ! !
iX# iPy=
k n ak an (1_xm)
IS SV S ANHCAR Ut A0S
i k! n! o o k! n! 1—-x
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Hay P = P(0.0) (=) (P(0,0) =€)
R(n,a)+ P(n,a)xl_x
- X
. . P(O,oc)
+ Khix=1thi Py=

R(oc, n) + P(oc, n).m
6.5.3. Cac chi tiéu danh gia chit lrong hoat dong ciia hé thong

1. Xdc xuat hé théng c6 n kénh réi P, =Py

2. Xdc sudt mot yéu cau dén hé thong phdi cho, P....

m—1 a” m—1
P.= ZPn+s :_ZXS'PO
s=0 n' s=0
+Khix #1
PC _ P(I’l,a) (1 m)‘ll— xm
R(a,n)+ Pa,n ad . Wi
I1-x
+Khix=1:
P=m.P,

3. Xac suat mot yéu cau bi tir choi P,

a"
Pe=Pyrim=—Xx"Py

n!
+ Khi x # 1, tir (6.49) va tir dinh nghia ham P(a,n) suy ra:
Pla,n m
PtC = ( ) 1 - X
X(1—X
Rla,n)+ Pla,n) 4 =*")
l-x
+Khi x =1, ta co:
n
(04
Ptc = Pn-*—m 3 _-P() = Pn
n!

4. Xdc sudt mot yéu cau dén hé théng dwoc phuc vu ngay: Popy
Popv i Ptc_ Pc

5. 86 trung binh kénh ban va kénh réi (n, van,)

a) n, = Zn:k.Pk + niPM = Zn:k.Pk + niPm
k=0 s=1 k=1 s=1

+ Khi x # 1 ta co:

(6.46)

(6.47)

(6.48)

(6.48a)

(6.48b)

(6.49)

(6.492)

(6.49b)

(6.50)

(6.51)
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aR(o,,n —1)+nP(a,n). 1X (1-x")

n, = (6.51a)

R(o,n)+ P(oc,n)lfx (1 —x" )

+Khi x =1, ta co:

_ aR(a,n - 1)+ nmP(a,n)

"= R(a,n)+ mP(a,n) (624)
b) o, =n-m, (6.52)
6. B¢ dai trung binh hang cho m
. P(a,n)isx
+Khix # 1 thi: m, =Y sP,, = =t i (6.53a)
= R(ct,n)+ Pat,n)x 1_ a
Trong do:
m—1
m m 6zxs x
dsxt =x) sx' T =x—20— = . [(m —1x" —mx"" + 1]
s=0 s=1 ox (1 - X)
+ Khix =1, taco:
i, -, M+ 653)

2
7. Thoi gian cho trung binh ciia mot yéu cau fc
Thoi gian chd cia mdi yéu cau dugc xac dinh bang khoang thoi gian hé théng giai phong
mdi yéu cau va sb yéu cau chd hién ¢é. Vi vay néu goi thoi gian 12 t. thi t. = 0 khi h¢ thong con ¢
kénh rdi. Khi c6 s yéu cau cho thi thoi gian cho ctia mdi yéu cau trung binh s& 13 s/np, vi vay c6
thé tinh thoi gian chd trung binh nhu sau:

_ m o 1
tc = Z Pn+s Z_ZSPn+s+l
s=0 NN 7\~ s=0
Hay 7 ="
a =
Yy L. 2

8. Thoi gian réi giita hai lan phuc vu fr
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_n
_ I 1 - kb n ﬁb ,
t, = lpv. = — trong d6: - ky, = —, ky: h¢ so ban cua kénh
k, n, n
//li
n
-1
-1, _;
6.6. CAC BAI TOAN MAU

Bai toan 1. Mot tram dang kiém xe 6 t6 ¢6 2 t6 1am viéc doc lap, nang sudt moi td 6 xe/
ngdy. Dong xe dén tram 14 dong Poat xong dimg, cudng do 10 xe/ngdy. Thoi gian ding kiém 1 xe
tuan theo luat chi s6. Mot xe dén tram néu gap luc co t6 rdi thi duoc nhéan vao ngay tai mot t6 161,
nguoc lai phai chd, néu sd xe chd chua qua 10 xe. Tinh céc chi tiéu phan tich chat luong phuc vu
cda tram trén.

Gidi:

- S6 kénh phyc vu n=2

- Nang suit 1 kénh p=6 (cudng do dong phuc vu)

- Cuong @6 dong vao A =10

-S6 chd cho toi dalam =10

a=" 1666667
u
& 0833333

n
Céc chi tiéu danh gia chit lugng hoat dong cua tram

1. Xac suét tram c6 2 kénh rdi 1a:

Py =0,101231
2. X4c suit mot yéu cau dén hé théng phai cho 1a:
P.=0,707344

3. Xac suat tir chdi mot yéu cau la P = 0,022707
4. X4c suat mot yéu cau duoc phuc vu ngay P,y = 0,269948
5. S6 kénh ban trung binh 1, = 1,628821

6. B dai hang cho trung binh m_ =2,401353
7. Thri gian chd trung binh t, = 0,1625882

8. Thoi gian rdi trung binh gitra 2 1an phuc vu cta kénh E =0,03798
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Bii todn 2.Mot thuong cang c6 n =5 ciu tau xép dd. Dong tau cdp bén 1a dong tdi gian va
trung binh trong mot thang c6 A = 20 tau cap bén. Thoi gian bdc dd xong mot tau cia mdi cau tau
bbc d& 1a mot dai lugng ngiu nhién va trung binh mat 6 ngay cho mét tau.

a. Hay danh gié tinh hinh phuc vu cia thuong cang.

b. Nghién ctru kha ning ting sd cau tau boc d cta thuong cang véi gia thiét dong céc tau
cap bén co cudng do 1a 20 tau trong mot thang, nang suat clia cac cau tiu xép d& khi ting 1én vin
la 6 ngay/tau, chi phi g-= qx; qw= 1000$

Giai: Tir cac yéu té cua thuong cang cho & trén, ta suy ra hoat dong ctia thuong cang chinh
12 mot hé thong phuc vu chd thuan nhét. Dé danh gia tinh hinh phuc vu cta thuong cang, chung ta

tinh mot s6 chi tiéu quan trong; P, m_, t.,n. k

P(n,oc)

( —x){R(n,oc)+XP(n,oc)} N

1—-x

Ta co: P.=

Ta xé4c dinh cac yéu t6 trong cong thirc (a)

A _ ) s 6
oa=—= 7\..tp. Theo gia thiet A = 20 tau/thang; tp= 6ngay/tau = %théng/téu —>a =20

i
6 a 4
tau/thang x —thang/tau=4 ,x= —=—<1
30 n 5
, e .o
Do d6, néu ap dung cac cong thuc P(n,o) = - va
n.
n e—a (Xk n
R(n,a) = z— = ZP(k,OL) vao (a) ta dugc:
k=0 k! k=0
P.= P(n,a)
(1 - x)[R(n, )+ —— P(n, oc)}
1—x
0,1563
= 4/5 =0,555
(1-4/5)0,7851+ " 0.1563
(1-4/5)

Viy trung binh c6 trén 55% tau cap bén phai chd phuc vu

— X 4/5

m, = P, = /
(I-x) (1-4/5)

0,555 =22 tau

A X e R ae 1a o 1AL mc 2,2tau ,
Vay trung binh c6 trén 2 tau phai cho ¢ bén t, = N = 20t/ tha = 0,11 thang =
tau/thang

3,3 ngay
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Vay thoi gian trung binh mdi tau phai chd & bén dé duoc phuc vu Ia trén 3 ngay.

J,=a =4. S chu ban trung binh 1a 4 ngay y =n—yz,=5-4=1.86 chu rdi
trung binh la 1 ngay

Hesédik ==l _0p

n 5

Vay c6 20% thoi gian cua cac cau tau xép do con lang phi, hodc c6 20% so cau tau boc do

chua dua vao phuc vu.

Néu dua vao cac chi tiéu chil yéu va tinh chét hoat dong cua thuong cang, ta thiy: Bén cang
hoat dong chura dugc tot bai vi trén 55% tau cap bén phai cho, thoi gian cho trung binh cia mot
tau con trén 3 ngay.

b. Dé cai thién sy hoat dong cua thuong cang cho tdt hon, chung ta nghién ctu kha nang
tang s6 cau tau xép dd 1én?

Dé so sanh hiéu qua sau khi cai tién, ta tinh thém céc chi tiéu ton that va chi phi ctia hé
théng dang xét. Ta gia st thir voi =5, 6, 7, 8, 9. Ta dugc bang s6 lidu sau:

n 5 6 7 8 9
P, 0,555 0,28 0,13 0,05 0,02
. (taw) 2,2 0,56 0,17 0,05 0,016
7 (ngy) 33 0,81 0,24 0,075 0,0008
ke 0,2 0,33 0,42 0,5 0,55
G($) 7200 6560 7170 8050 9016

Dua vao két qua & bang trén, chung ta thdy can ting sé cAu tau 1én n=6 thi ty 1& s6 tau cap
bén cang phai cho dé bdc d& hang cling nhu d6 dai hang cho cia cac tau, thoi gian cho trung binh
clia cac tau giam xudng rd rét. Dong thoi tong phi ton G 13 nho nhét.

Bi todn 3. Mot tram thong tin khu vuc X hang nim trung binh can c6 1095 "Modyn"
dién tir dé thay thé vao mot loai thiét bi vién thong. Thoi gian chd dé thay thé xong mot "Modyn"
vao thiét bi vién thong la t_p = 2,7 ngay, dong thoi day ciing 13 thoi gian ké tir luc "Modyn" du trix

trong kho duoc 14y ra dé thay vao trong thiét bi cho dén lac "Modyn" méi duoc dua vao dy trix
trong kho. Tién 14i thu duoe do mot thiét bi hoat dong trong mot ngay la 43, gia mot "Modyn" va
chi phi bao quan mét "Mo6 dyn" trong 1 nam la C= 3508.

Hay xac dinh can du trit bao nhiéu "Mbdyn" dién tir trong kho dé déap tng tét yéu cau thay
thé sao cho ton that trong nam 1a it nhat.

Giai: Hoat dong cua tram thong tin X chinh 1a mdt hé théng phuc vu cho thun nhét, trong
d6 kénh phuc vu 1a chd dén dy trir mot "Modyn", s6 kénh phuc vu la s6 chd dé du trit "Modyn"
trong kho. Thoi gian phuc vu ctua kénh 1a khodng thoi gian tir lac "Modyn" du trit trong kho duogc
lay ra dé thay thé vao trong thiét bi vién thong dén luc "Modyn" méi duoc dem vao kho du trir. Vi
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~,

tri dé du trir "Mo6dyn" bi tréng tuong tng v6i kénh ban, chd c6 dé "Modyn" twong tng voi kénh
10i.

Nguyén tic lam viéc ciia hé théng nay 1a: mdi khi c6 mot thiét bi can phai thay thé
"Modyn" ma trong kho con c¢o it nhét mot "Modyn" thi dugc nhan vao thay thé, ngugc lai trong
kho khong con "Médyn" nao nita thi thiét bj d6 phai cho, thoi gian cho va sb thiét bi cho khong
han ché.

Tir phan tich & trén, theo yéu ciu cua bai toan dit ra, chiing ta tinh cac chi tiéu P, t. va
tong chi phi, ton that ciia tram trong mot nim bao gdm gia tién mua va bao dudng mot "Modyn"
trong nam va ton that do thiét bi phai ngimg hoat dong dé thay thé twong tmg véi s6 "Modyn" n >
[o]

Theo dau bai cuong do ciia dong yéu cau, nghia 1a nhu cau thay thé "Modyn" dién tir
trong mot ngay la:

1095

= ——=3 Mbdyn/ nga
365 yn/ ngay

Dodo o=t =3.2,7=8,1 va[a]=[8,1]-8

Vay n> [a] ¢6 nghia n=9,10,11,...

Két qua tinh toan duoc bang sau:

S6 Médyn P, (n;z‘:y) Gi=n.c($) X(i:; St; 4’; Toingth: tGOzn ¢
9 0,744 2,26 3.150 9.898 13.048
10 0,433 0,63 3.500 2.759 6.259
11 0,259 0,24 3.850 1.051 4.901
12 0.00032 0,1 4.200 438 4.638
13 0,00033 0,078 4.550 188 4738
14 0,00033 0,018 4.900 79 4.979

Tir két qua tinh toan ta thdy néu mua dy trit trong kho n=12 "Mdédyn" thi tong chi phi va
t6n that nho nhat, dong thoi ty 16 sd thiét bi vién thong phai chd dé thay thé va thoi gian cho dun
nho.

Tir phén tich trén ta chi dao tram thong tin cdn mua du trit trong kho n = 12 Médyn dién
tir thuong xuyén thi tong phi ton 1a nho nhat, dong thoi ty 16 s thiét bi vién thong phai cho dé
thay thé Modyn va thoi gian cho 1a di nho.

Bai todn 4. Mot xuong sira chita thiét bi vién thong, co kha ning trong mot thoi diém chi
sira chita, bao dudng duoc mot té hop may vién thong loai X.

Xuodng cé dién tich nha co thé chira duoc téi da m = 3 td hop thiét bi vién thong loai X,
cho d@é sira chita va bao dudng. Trung binh timg ngay c6 mot to hop thiét bi dugc dua téi xuong
yéu cau sira chira, bao dudng. Xuong sira chita, bao dudng xong mot t hop thiét bi trung binh mat 2
ngdy. Xuong phuc vu theo nguyén tic chd v6i do dai hang chd 1a m = 3.
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a. Hay danh gia tinh hinh phuc vu cia xudng sua chira trén.

b. Néu tang thém mot ddy chuyén sira chira bao dudng nira thi tinh hinh phuc vu cia
xuong s& ra sao? Biét ring ning suét cua day chuyén du dinh ting thém van 1a t p = 2 ngay, cudng
dd dong vao cua thict bi dén xudng 1a 2 ngay c6 1 thict bi dén xudng yéu cau dugce stra chira bao
dudng.

Giai: Pay 1a hé théng phuc vu chd v6i do dai hang chd han ché m =3. Pé danh gia chét

luong phuc vu cua xudng, ta phai tinh toan duoc céc chi tiéu P, P, m, ,m,t_.,t, Q.
Theo gia thiét ta c6 m =1 kénh phuc vu m, m =3

A =1 may/l ngay; tp =2 ngay/1 thiét bi; nang suét phuc vu (cuong do dong phuc vu) p =
|
E thiét bi/ngay.

Viyo=—=2

= |>

“a' et2 2
P(n,a)zen'a =e1 =5 =02735

e?2° 22!
+

R(n,a)= iP(k,a) =P0,a)+ P(LLa) =

=0 o 1
i _ 1 2 3
e’ +e 2=—+—7="~04035
e e e
e @ 2,71828)7°
Py = = ( ) ~ (00,1046
R(n,a) + mP(n,a0) 0,4035+3.0,2735
P(1,2 o
tc: ntm— ( ) 9 (Vi — i 1)
R(1,2)+3P(1,2) n
N 0,2735 _ 0,2735 ~ 0.2245

0,4035 + 3.0,2735 1,2140

P, =1-P_ =1-0,2245=0,7755
m-—1 2
P~ ) P = ZPH-S =P +P,,+P,,
1=0 s=0
Tacod P1 = P1+1 = PHZ
P(1,2) _ 0,2735 ~ 0.2245
R(1,2) + 3P(1,2) 0,5519 + 3.0,2735
— P=0,2245 + 0,2245 + 0,2245 ~ 0,6735
m, =Y sP, =0P,  +1P +2P,  +3P, ;vin=1
s=0
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nénco: m, =P, +2.P, +3.P;

Taco: P, =P, =P, ; =0,2245

1+1

= m,_ =0,2245+2. 0,2245+ 3. 0,2245=1,3472

= “;L _ L3472 3470 ngay

+ny (a)
n m
Taco N, = kP, +n.) P, vivin=1néucok=o
k=0 s=1

M, =0.P, +1P, +1(P,,; + Py + Py )= P +1(Py, +P, +PLy)
=0,2245 + 1(0,2245+ 0,2245+ 0,2245) ~ 4. 0,2245= 0,898
Thay vao (a) dugc: m, =1,3472 + 0,898 = 2,2452

t, =t, +t, =13472+2 =33472 ngiy

C
Q=AP,=2.0,7755=1,551 thiét bi/ ngay
Tu két qua tinh toan trén ta co thé danh gia chit luong phuc vu cia xuong stra chira trén
n, _l-n,

nhu sau: Taco k, = —= ~ 0,11 : nén hé sé rdi cia kénh con 16n (11%) trong khi do
n n

xac xudt tir chdi ciia xuong 1a hon 22% con 16n, xac xuit chd P, = 0,6735 nghia 14 ty 18 thiét bi
dén sira chita bao dudng phai chd 13 hon 67%. Thoi gian lwu lai chd & xudng dé dugce sira chira

ctia to hop thiét bi vién thong 1a t~ 3,3472 (hon 3 ngay). Do tinh chét rit quan trong cua viéc xir
ly thong tin nén yéu ciu phai giai phong nhanh cac t6 hop vién thong dé kip phuc vu cho xir Iy
thong tin cta cac tram thu phat thong tin. Vay vé6i chat lugng phuc vu nhu trén 1a chua tét.

b. Bé thuén tién cho viée danh gia chat lugng cua xuong khi tang thém mot kénh phuc vu
nita, ngoai cac chi tiéu trén, ta can tinh thém chi tiéu kinh té G, véi gia thiét q, = 10 don vi gia tri:
qc = 20 don vi gia tr1, qx = qip = 10 don v1 gia tr1.

Khi ting thém mot kénh phuc vu nita thi n=2 con theo gia thiét A=1/2 may/ngady; p =

A
1/2méay/ngay; o = — =1
e’ a 2
P, = (m=3x=%=%
facol, R(n,a) + m.P(m,) ( n 2 )
-1
== (b)

R(2,1)+3P(2,])

142

PIy= S 2"1 ~0,183
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2
R(2,1)= Y R(k,1) =P(0,1) + P(1,1) + P(2,1)

k=0
e 110 e 1! el1?
+ +

01 1! 2!
—eltet14+e 2!
~0,367+ 0,367+ 0,183=0, 917
Thay vao (b) dugc:
P e’ B 0,367 B

’ 0917+3.0,183 0,917+0,549

0,250

P.= ZPH+S=ZP2+S (n=2,m=23)

(04
=Pyt Prty + Prn;vix=—=—+# I néntacod
n

(1/2)*.p(2,1) / 12,0183 Coon
[1-(1/2)’] 0917 +0183.7/4
1-1/2

Py +Py, =
R(2.1)+ P(2.1)

o" 1° 1°
Poio =P, = FPO — P2+O = 5 PO = 5 0,250

Vay Pe = Paig + Pouy + Pyiy = 0,250 + 0,017+ 0,017= 0,284
x™.P(n,1)

1A ™

1-X

- (2P 1/8.0,183

7/8 0917 +0,183.7/4
1/2

P=Pyim ViX#1)

R(n,1).P(n,1)

~ 0,017

R(2,1)+ P(2.1)

m 3
ﬁc = Z S'Pn+s 3 Z S-P2+s =0.P21o + P2yy + 2Py + 3.P313
s=0 s=0

=Pyi1 +2.P2p + 3.Poy3
Ta co P2+l = P2+2 = P2+3 = 0,017
nén m_ =0,017+2.0,017+3.0,017 =0,102

n m
n, = Zk_Pk + nz P ,.vin=2, m=3néntaco
k=0 s=1
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Ta co /1:1/2,77’16 20,102- Do ¢ » =2, néntaco:

—> a =0.Py+ 1P +2P,+ 2(P2+1 +Pop t P2+3)
1 1
o 1
=% P, = 0250 =0250
1! 1!
o’ 1?
-~ P =—
2! 2!
P>+1= Pyp=P»+5= 0,017

P,

P, = %0,183 =0,091

Do d6 11, = 0,250 +2.0,091+2(0,017+0,017 + 0,017) = 0,534

m, = m, +0,=0,102+ 0,534 = 0,636.

— — — m, —
=ttt =S,

— 0,102

t, +2=2204
1/2

Q= AP, =1/2(1-P,) ~1/2(1-0,017) = 0,491 thiét bi/ngay

G=T (ﬁc q, + Eqk + Zq,p — AP, .qm) .Vi T=1 nén ta co:

= (0,102. 20+ 0,534.10+ (2- 71, ). 10+1/2, 0,017.10)

= 2,040 + 5,340 + 14,660 + 0,085 = 22,125 don vi tién.

Pé tién phan tich chat luong hoat dong ctia xuong khi n =1, n = 2 ta lap bang két qua sau:

Céc chi tiéu cua xuong sura chita bao dudng

S6 kénh

phucvu | po | e | P P W, | m, | t, | T Q| G
n=1 | 0,1046 | 0,2245 | 0,7755 | 0,6735 | 1,3472 | 2,2452 | 1,3472 | 3,3472 | 1,551 | 39,189
n=2  |0,250 |0,017 [0,983 |0,284 |0,102 |0,636 | 0,204 |2204 |0,491 |22,125

Dua vao bang trén, ta phan tich cac chi tiéu cua hé thong tir d6 xac dinh dwoc chit luong

phuc vu khi ting thém mot day chuyén phuc vu. Cong viéc ndy yéu cau ngudi hoc tu phan tich,

xem nhu mot bai tdp van dung.

BAI TAP CHUONG 6

1. Trén truc duong chinh vao Thanh phé A, nguoi ta dg dinh dat mot tram bao dudng, stra

chita xe gan may.

a. Hoi can phai ddt ¢ tram nay bao nhiéu dy chuyén bao dudng sira chita dé trong mot
ngdy tram thu duogc tién 13i 16n nhat. Biét ring dong xe may (yéu cdu) dén tram bao dudng sira

chira 14 dong téi gian, cudng do A=12 xe/ gid.
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Thoi gian bao dudng stra chita xong mot xe trung binh hét 2 gid. Mot ngay tram lam viéc
16 gid. Chi phi cho viéc phuc vu cia mdt day chuyén stra chira, bdo dudng trong mot ngay la
400.0004. Tién phuc vu thu dugc mot xe 1a 60.000d.

b. Vi sb day chuyén duoc bd tri ¢ (a) thi trong mot ngdy tram phuc vu duge bao nhiéu
xe?

c. Tinh toan cac chi tiéu danh gia chét Iuong phuc vu cua tram.

HD: Xem bai todn mau ¢ muc 6.6.

2. Mot bén cang c6 n=5 cu xép d&. Dong yéu cau dén bén 1a dong tdi gian, trung binh mot
thang c6 20 tau cdp bén. Thoi gian boc dd xong mot tau ctia moi cau boc do 1a mot dai lugng
ngau nhién, trung binh mat 6 ngay cho mdt tau.

a. Hiy danh gia tinh hinh phuc vu ctia bén cang.

b. Hiy nghién ctru kha ning ting sb cau tau boc d& ciia bén cang sao cho dat hiéu qua
kinh t€ cao hon, véi gia thiét dong cac tau cap bén c6 cuong do 1a 20 tau trong mot thang va nang
sudt clia cac cau tau xép dd, khi ting 1én, van 1a 6 ngay/ tau. Chi phi g =q, qw= 1000$

HD: Xem bai toan 2. Muc 6.6

3. Hay xac dinh cau du trir bao nhiéu "T6 hop linh kién buu dién", sao cho phi ton trong
nam 1a it nhit. Biét ring hang nam trung binh can c¢6 1095 "t6 hop linh kién buu dién" dé thay thé.
Thoi gian chd dé thay thé xong mot "t6 hop linh kién buu dién" cho mot thiét bi trung binh 1a tp,
= 2,7 ngay. DPong thoi ddy ciing 1 thoi gian tir luc "td hop linh kién buu dién" du trir trong kho
lay ra dé thay thé vao thi€t bi dén luc "t6 hop linh kién buu dién" médi dugc dua vao du trit trong
kho. Tién 13i thu dugc do mot thiét bi vién thong hoat dong trong mdt ngay la 4008. Gia mot "to
hop linh kién buu dién" va chi phi bao quan mot "t6 hop linh kién buru dién" d6 trong mot nam Ia:
C =35.08.

a. Xac dinh hé théng phuc vu la hé théng loai gi?

b. Xéc dinh kénh phuc vy ciia mot h¢ théng.

c. Thoi gian phuc vu ctia mdi kénh.

d. Trang thai P, P,.

e. Xac dinh céc chi tiéu phuc vu: Py, t., G

c?

4. C6 hai hé théng phuc vu, trong d6 dong vao cac hé théng 1a dong tbi gian va c6 cuong do

He¢ 1 ¢6 n kénh, nang suat mdi kénh 1a p
Hé 2 ¢6 1 kénh, nang sut 1a np.
Chirng minh réng voi u>0; A >0 van >l xac sut phuc vu ctua hé théng 1 16n hon xac
suét phuc vu cua hé théng 21
HD: Tinh Ppy cua hé thdng 1 va Ppy clia hé thdng 2 va so sanh.
5. Ching minh rang véi m>0 bat ky hé thong chd v6i 6 dai hang cho han ché (m) co ty 16
yéu cau duoc phuc vu cao hon hé théng tir chdi o dién.

HD: Tinh Ppy ciia hai hé théng va so sdanh.
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6. Mot ctra hang dich vu rira xe c6 2 day phuc vy, trung binh mdi day phuc vu xong 1 xe
may mat 30 phut. Dong yéu cau dén ctra hang la dong Poat xong dung véi cuong do 4 xe/gio.
Nguyén tac phuc vu cta ctra hang la nguyén tac cua hé tir choi, moi ngay lam viéc 10 gio.

a. Tinh s6 xe dugc phuc vy trong ngay.
b. Muén ty 18 xe khong duoc phuc vu it hon 20% thi cin bao nhiéu diy phuc vu v6i nang
suat nhu trén?

Véi s6 day tdi thiéu d6 mdi ngay cira hang thu dugc s6 tién 13i trung binh 12 bao nhiéu? Biét
chi phi phuc vu 1 xe 1a 15.000d/xe, chi phi cho mdt ngay mét day phuc vu la 100.000d va néu moi
day roi s€ gay ra lang phi 1a 400.000d/ngay.

HD:

a. 36 xe/ngay

b. n=4; E=275 ngan dong.

7. BO phan kiém tra chit lugng san pham cua mot xi nghiép gom 1 may kiém tra ty dong
dugc bo tri lién tiép nhau. Nang suat ciia cac may nhu nhau va bang 6 san pham trong mot phut.
Nguyén tac phuc vy ciia moi may 1a mot hé tir choi mdt kénh va san pham khong dugce kiém tra &
may 1 thi dugc tr dong chuyén sang kiém tra & may.

Dong san pham duoc tw dong chuyén dén bang bing chuyén va trung binh 1 phat ¢ 6 san
pham dén may 1.
Hay xac dinh ty 18 san pham dugc kiém tra qua 2 may.

HD: 83.3%

8. Mot cua hang bao hanh thiét bi buu dién o 5 cong nhan phuc vu va mot di¢n tich da cho
10 thiét bi chd. Dong thiét bj dén can bao hanh 1a dong t6i gian véi trung binh A = 4 thiét bi/gid.
Thoi gian trung binh bao tri xong mat thict bi cia 1 cong nhan mat 1 gid, moi cong nhan bao tri 1
thiét bi. Hay tinh cac chi ti€u:

a. Xac suét phuc vu P,

b. S6 cong nhan ban trung binh

c. S6 thiét bi cho trung binh va thoi gian chd trung binh m, ,t c

HD: a. Ppy = 0.987; n, =3.95;m =1.58;t_ = 0.39
9. Mot xi nghiép stra chita may buu dién c6 2 day phuc vu va mot dién tich du 5 may cho.
Trung binh trong mét ngay c6 4 may dén yéu cau dugc sua chira va trung binh mét ngay mdt day
sua chira dugc 2 may.
a. Tinh P, va suy ra sd may dugc sua chira trong mot ngay.
b. Tinh s may phai chd trung binh va thoi gian chd trung binh ciia mdi may.
c. Néu ting thém mot ddy stra chita thi ty 16 may dugc stra chita s& 1a bao nhiéu?

HD: aP =3.466;bm. =2;t, =0.5;c.P =0.997

10. Mot cdy xdng c6 2 may bom, ning suat nhu nhau vi trung binh 1a 30xe/gio. Dong khach
hang 14 dong t6i giam c6 A = 50 khach trong mot gio. Nguyén tac phuc vu I cia hé chd thuan
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nhét. Tinh ty 1& khach hang phai cho, d6 dai hang chd trung binh va thoi gian chd trung binh cua
khach hang.

HD: P, =0.7575;m. =3.78;t, =0.75

11. Can xay dung mot kho c6 dién tich bao nhiéu dé dam bao trén 95% hang hoa dua dén
dugc bao quan trong kho. Biét rang hang nim (c6 365 ngay) trung binh c6 khoang 75.000 tan
hang hoa c6 nhu cau duoc bao quan. Hang hoa dugc bao quan theo ting 16 véi khdi lugng trung
binh 1 16 1a 455 tdn va yéu cau trén 1m? dién tich chi bao quan dugc 0,65 tin hang hoa. Thoi gian
trung binh mdi 16 hang bao quan trong kho 13 10 ngay. Nguyén tic hoat dong ctia kho 13 nguyén
tic ctia hé tir chdi cb dién.

HD: S=n*5600 m’; trong dé: n la sé kénh phuc vu ciia hé thong.

12. Mdt cong ty thwong mai du dinh mé mot ctra hang dich vu téng hop. Hay xac dinh xem
cong ty can bd tri bao nhiéu nhan vién phuc vu (ban hang) dé dam bao ty 1é khach hang phai cho
khoéng v uot qua 10%. Véi gia thiét trung binh 1 gio c6 30 khach dén mua hang va mdi nhan vién
phuc vu véi nang suit 15 khach hang trong mdt gio. Cira hang hoat dong nhu mdt h¢ cho thuan
nhét.

HD: n=5

13. Mot tram stra chita may vién thong c¢6 1 ddy phuc vu va c¢6 1 dién tich dé 3 may cho.
Theo s6 liéu thong ké, trong 1 ngdy trung binh ¢6 1 may bi hong yéu cau duoc sira chita va trung
binh trong 2 ngay sira chita xong mdt may. Nguyén tic phuc vu ciia tram 13 nguyén tic cia hé cho
han che.

a. Tinh cac chi tiéu P, P,Pyy, P, m, €. va cho nhén xét tinh hinh phuc vu cua tram.
b. Néu ting thém 1 day phuc vu véi nang suat nhu trén thi tinh hinh phuc vu cua tram s&
ra sao?

HD:
a. PO = 0'0323;Pt0 = 0'5161;PC = 0.45;50 — 2.2;E — 2'2

b. P, =0.09;P_ =0.1818;P, = 0.55;m. =1.09
14. Mt trung tAm vién thong xir 1y tin nhanh c6 4 t6 1am viée doc lap, dugc td chirc nhu
mdt h¢ thong Eclang. Nang suat cia moi to la 3 ban tin trong mét giod, dung ban tin dén can xu ly
la dong Poat xong dung, trung binh 10 ban tin trong mét gio.
a. Hay tinh céc chi tiéu danh gia hoat dong cta trung tam
b. Ngudi ta mudn nang ty 1& ban tin dén trung tdm duogc xir 1y va du dinh hai phuong 4n
¢6 ton phi nhu nhau la:
i. Tang thém 3 t ¢ cung ning sudt nhu cac 6 cil.
ii. Nang nang suat gap 2 1an cho 4 t6 hién co.
Nén chon phuong an nao hi¢u qua hon?

HD:
a. Py =0.0472;P, = O.2426;i =2.525;k, =0.631

> tc
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b. n=7 ndng sudt nhi cii thi P. =0.0331; n=8 nang sudt ting gap 2 thi P. =0.0624 vi thé
nén ta chon phwong dn thir 2.

15. Can ctr vao ty 1¢ buc dién khong dwoc nhan giai ma tai mot trung tam xir 1y thong tin to
chure theo ché do tir choi co dién; dong vao l1a dong Poat xong dung trung binh 30 birc dién trong
mot gio. Hay cho biét nén chon phuong é4n nao trong hai phuong an san:

a. B6 tri 4 t6 may ning sut mdi to may 1a 15 bic dién/gio

b. Bé tri 5 t6 may v6i ning suat mdi t6 may 1a 12 buc dién/ gid

Két luan trén c6 dang véi dong vao 1a dong Poat xong dimg trung binh 21 bic dién/gio
duoc hay khong?

HD: Véi phiong én 1P =0.0952 . Phuong dn 2: P, =0.0697 . Vi thé két ludn la diing.

16. Mot tram kiém tra phong dich ¢ 4 t6 lam viéc doc 1ap nang suit mdi to 1a 2 bénh
nhan/gio. Moi gid trung binh cé 5 nguodi dén can kiém tra, tram lam vi¢c theo ché do cia mot
tram phuc vu cong cong Eclang.

a. Tinh cac chi tiéu danh gia hoat dong cua tram.
b. Néu s6 lwong ngudi can duoc kiém tra ting gap doi nén chon phuong 4n nao trong hai
phuong an tang gap doi nang suat cua moi to hoac tang gap doi so t6?

HD:

a. P, =0.0737;P,, = 0.0801;P, = 0.3199;n, = 2.50;m_ = 0.53;t, = 0.11;n, = 0.50

b. Téang gap doi so to.

17. Mot phong kham ¢ 3 thiy thude, thoi gian mdi thdy thudc kham cho mot bénh nhan
trung binh 15 phut. Moi gio trung binh c6 9 bénh nhan dén phong kham, phong kham c6 6 chd
cho cho t6i da c6 6 bénh nhan. Hay tinh céc chi tiéu danh gid hoat dong ctia phong kham nay.

HD: P, =0.0809;P,, =0.9727;P_ = 0.0273;P,,, =0.4677;P, =0.5050

18. Mot phong dang ky dich vu thué€ bao di¢n thoai c6 3 td 1am viéc doc lap, mdi to trung
binh 1 gid xong thu tuc cho 3 di¢n thoai, dong nguodi dén phong can dang ky thué bao 1a dong
Poat xong dung trung binh 8 nguoi. Phong lam viéc nhu mot hé thong cho thuan nhat.

a. Hay xac dinh céac chi tiéu danh gia hoat dong cua phong nay.
b. Néu mubn trung binh khong qua 6 ngudi thi can t6i thiéu bao nhiéu t6 nhu trén.
HD:

a. Py =0.0280;P,,, =0.2025;P, = 0.80;n, =2.67;m, = 6.38;t, =0.80;n, = 0.33

b. 4 to.

19. Cén b tri bao nhiéu may dién thoai tuy dong tai mot tram dién thoai cong cong, trén mot
truc duong vao Thanh pho dé dam bao trén 95% so ngudi cé nhu cau goi dién thoai dugc dap ung.

Biét ring mdi may dién thoai tu dong dugc mot ngudi st dung xong trung binh mat 12
phut, dong nguoi dén tram di¢n thoai cong cong la dong to1 gian voi cuong do 12 ngudi/gio, tram
hoat dong nhu mot hé tir choi co dién.

HD: S6 may toi thiéu n=6.
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20. Mot phong buu pham ty dong c6 hai may, ning suat nhu nhau 1 24 buu pham/ phut.
Dong buu pham tir day chuyén dén phong kiém tra 1a dong Poat x6ng dung trung binh 36 buu
pham/phut. Nguoi ta du dinh bo tri theo mdt trong hai phuong an sau;

Phuong an I: Dé hai may song song, lam viéc doc 1ap nhu mdt h¢ Eclang 2 kénh. Buu
pham s€ vao kho ma khong kiém tra khi c4 hai may ban.

Phuong an II: D& hai may lién tiép, may mot ban thi buu pham chuyén sang may hai, néu
may hai cling ban thi buu pham vao kho khong kiém tra.

HD: Chon phwong dn Il.

21. Mét tram dién thoai cong cong Poat xong cd 4 may dién thoai ty dong phuc vu, nang
suat 1a 5 yéu cau/gio.

Dong vao trung binh 1a 16 yéu cau/gid
a. Hay cho biét trong hai cach t6 chtic phuc vu sau day, cach nao co ty 18 yéu cau dén tram
duoc phuc vu ngay 16n hon.
Céach I: Phuc vu nhu mot hé tir chdi cb dién
Céch II: Phuc vu nhu mot hé chd véi sb chd cho t6i da 1a 4.
b. C6 thé tong quat hod cau a nhu thé nao va két luan 1a gi?
HD: a. Chon cach I.
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CHUONG VII: LY THUYET QUAN LY DU TR(Y

7.1. MOT SO KHAI NIEM
7.1.1. Cac dinh nghia

1. Hang hoad: Hang hoa la ddi tuong vat chat duge sir dung, du trit cho hoat dong cua h¢
théng kinh té - xa hoi nao do.

2. Nhu cau: Nhu cau la khbi luong hang hoa can thiét s& dugc hé théng tiéu thu trong mot
khoang thoi gian T (gid thiét T=1 don vi).

Nhu céu thong thudng 1a mot bién ngau nhién nén né tuan theo qui luat phan phdi xac suat
nao do.

3. Cung cdp.‘ Cung cép la kha nang dap ung hang hoa cho qua trinh dy trit va ti€u thu ctia
hé thdng. Trong cac truong hop cu thé, cach thirc cung cip c6 thé khac nhau: Cung cép theo timg
dot tap trung cuong d6 16n, cung cip déu din trong cac khoang thoi gian v.v....

4. Thoi gian dat hang: Thoi gian dat hang 1a khoang thoi gian tir khi bat dau dat hang dén
khi hang bat dau duoc du trit va tiéu thy. Khoang thoi gian ndy cling 1a mot dai lugng ngiu nhién,
do vay sé& tuan theo luat phan phdi xac suat nao do.

5. Chu ky du trir - tiéu thy: Chu ky du trit - ti€u thu la khoang thoi gian dy trir va ti€u thu
khdi lwong hang ciia mot lan dat mua.

6. Piém dat hang: Piém dat hang 1a mdc ma lwong hang du trit con nhung can bat dau dat
hang cho chu ky “dy trir - ti€u thy” sau do.

7. Cac loai chi phi.

a. Chi phi mua hang: Chi phi mua hang 1a chi phi truc tiép cho mot don vi hang vé dén kho
( bao gém: gia hang, chi phi van chuyén, béc xép 1én xudng..) chi phi mua hang con goi 13 gia
hang.

b. Chi phi dit hang: Chi phi dit hang 1 chi phi ¢6 dinh cho mot lan dat hang, bao gém chi
phi giao dich, chi phi cho cac nghiép vu khac.

c. Chi phi dy trir (Chi phi kho) Chi phi du trir 1a chi phi cho viéc bdo quan mdt don vi hang
hoa trong mot don vi thoi gian. Chi phi du trir ty 1& véi gia hang qua mot hé s6 goi 1a hé s6 chi phi
du trit (hay con goi 13 hé s bao quan).

d. Chi phi do khong dam bao nhu cau: Chi phi do khéng dam bao nhu cau 14 chi phi phai chiu thiét
thoi khi thiéu mét don vi hang hoa trong mét don vi thoi gian.

e. Chi phi do du thira hang: Chi phi do du thira hang (du thira so véi nhu cau thyc té) 1a chi
phi phét sinh khi chung ta du trir qua mirc can thiét. Ching han, ton that do & dong vén, do hang
qué thoi gian sir dung, do hang giam chat luong v.v..

7.1.2. Cac 16p mo6 hinh quén ly du trir
C6 2 16p m6 hinh quan 1y du trir chu yéu sau:
0 L&p md hinh quan 1y du trir v6i cac yéu td phi ngu nhién.

0 L&p md hinh quan 1y du trir v6i cac yéu td ngau nhién.

218



Chirong VII: Ly thuyét quan 1y du triv

7.2 CAC MO HINH QUAN LY DU TRU VOI CAC YEU TO PHI NGAU
NHIEN

Trong muc nay, ching ta s& nghién ctru mot s6 mé hinh quan 1y du trit ma cac yéu tb co ban cta
n6 da duoc x4c dinh. Day 13 bai toan don gian, du tién cua didu khién dy trit, trong d6 mo hinh
Wilson c6 y nghia lon vé 1y luan va thuc tién.
7.2.1 M6 hinh quén ly du trir Wilson (tiéu thu déu, bé sung tirc thoi).

1. M6 hinh bai toan.

Mot hé thong kinh té c6 nhu cau loai hang hoa nao d6 1a Q don vi trong khoang thoi gian 1a
T (T = 1 don vi). Viéc tiéu thu loai hang hoa nay 1a diéu dan va thoi gian bo sung hang vao kho
dy trit 13 tirc thoi. Chi phi cho mdi lan dat hang 1a A, gia mdt don vi hang la C, hé s6 chi phi du
trir 1 1, thoi gian dat hang 1a Ty. Hay xéac dinh s6 1an dat hang va luong hang dat mdi 1an sao cho
tong chi phi 1a bé nhét.

2.Phan tich va gidai mé hinh.

Hé théng c6 dat mua hang du trit nhiéu lan hodc mot lan trong khoang thoi gian T.

Hinh 7.1 So' @6 kho

Gia st ta chia T thanh n ky du trit va tiéu thy, trong mdi ky i dit mua luong hang twong ting
14S;, (i=1,n). Ta co so d0 bicu thi s6 lugng hang trong kho nhu hinh (8.1). So d6 trén biéu hién
cuong do tiéu thu déu, dudng biéu dién lugng du trit tuyén tinh theo thoi gian. Mdi chu ky nhap mot
lwong hang 14 S;, (i = 1, n), tiéu thu hét chu ky thi phai c6 hang bd sung du trit. Nhu vay khong xay
ra thiéu thira dy trir, do d6 khong phat sinh ra céc chi phi twong tmg.

Heé thdng co thé du trit bang cach mua ngay mot 1an tit ca kh6i lwong hang Q can thiét vao
dau nam (n = 1). Khi d6 gia sir khdi luong hang du trit duoc chd dén hé thdng mot 1an thi mirc du
trlr trung binh trong kho 1a:

1T
7Z=— t)dt 7.1
T!Q() (7.1)
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T
Do I Q(t)dt 1a dién tich tam giac OTN, nghia la
0

T
1 1 o QT) Q
t)dt = —OT. TN =—T.Q (T),doviyZ= —T.Q(T) =~~~ ==
{Q() , ,TQ (1), doviy 2= TQ(T) ===
A
Quw
QM) =Q N
t
| |
0 T
Hinh 7.2

Neéu h¢ thong dat mua hang du trittr 2 lan vao dau nam va gitta ndm vdéi khoi lugng mdi 1an

a9 Q

~ thi mirc dy trit trung binh trong kho bang — .

Néu hé thong dat mua hang dy trit 4 1an vao dau mdi quy vai khdi lugng mdi 1an 1a % thi

muc dy trit trung binh trong kho 1a Q yv. Mot cach téng quat néu hé théng thuc hién viéc mua
8

. . T ‘
hang bing nhau va bang — thi lugng hang du trit trung binh trong kho s& bang Z = Q . Pat
n 2n

S . .
g= StacoZ= E van= % Khi d6 chi phi dé thuc hién n hop dong dat hang 1a An + CQ,
n

chi phi bao quan dy trir trong thoi gian T 1a ICZ. Do d6 téng chi phi tao ra dy trit cho hé thong
(bao gom chi phi dit hang va chi phi quan 1y bao quan du trir) la:

F(Z,n)=CQ + An+ICZ. (7.2)
Do Z = ;; n= — nén co thé viét (7.2) dudi dang:
F(S)=CQ + % + IC% (7.3)
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Bai toan cua ta dan dén phai xac dinh S hodcn= E déF (S) dat cuc tiéu.

AQ

, . S ,
Do CQ khéng do6i nén F (S) dat cuc tieu khi G :T +IC§ dat cuc tiéu. Ham G dat cuc

tiéu tai diém dimg ctia n6, nghia 1 tai S sao cho — =0
dG A IC IC A
hay—=——?+—=0 :>—:—(22 (7.4)
ds S 2 2 S
- T (7.4) quy ra: Khéi lugng hang dat mua mdi 1an S = — s& 1a t6i wu néu chi phi gii han

n
cho viéc bao quan bang gid tri tuyét dbi cuia chi phi gidi han cho viéc dat hang. No6i cach khac 1a
gid tri ciia S s& t6i wu néu viéc giam chi phi bao quan do khdi lwong hang dit mua mdi lan giam di
mot don vi bang viée tang chi phi dat hang s l1an dit hang tang 1én.
- Néu ky hiéu S” 1a khdi lugng dat hang t6i wu cho mdi 1an, thi tir (7.4) va theo hé qua cta
bat dang thirc cosi, suy ra: G nho nhét khi:

S = 2AQ (7.5)
IC
o IC IC [2AQ
vaG (S)=AQ. |— +— [—=
2AQ 2\ 1IC
hay G (S") = 4/2AQIC = Z;—Q =ICS” (7.6)

F(S)= G(S)+CQ=+2AQIC +CQ (7.7)
AQ

hay F(S) = ——+CQ=1ICS"+CQ

- S6 1an dat hang t6i wu: n” =

*

1

*

n

- Chu ky duy trit - tiéu thy t6i wu: t* =

- biém dat hang tdi wu: Viée xac dinh diém dat hang tdi uu s& don gian néu thoi gian dat
hang T, < t*, song thuc té ¢6 thé Ty >t nhu vay can dit hang trudc mot hay mot s6 chu ky.

Diém dit hang 1a mdc khdi lwong trong kho khi lugng hang trong kho cin bd sung mot
lugng hang dung bang lugng hang ti€u thu trong khoang thoi gian Ty. Muon vay thi hgp dong dat
hang du trir phai duogc ky két vao luc trong kho con lugng hang du trix 1a:

B '=Q[Ty-t".int (To/t)] (7.8)

(Trong d6 int (To/t") 1 phan nguyén cia Ty/t").
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B’ duoc xac dinh theo (7.8) goi 1a diém dit hang t6i wu ciia hé thong.
3. Nhan xét.

-HémG(S)=£+ICS

S c6 thé biéu thi trén (Hinh 7.3). Ta thay S’ 1a hoanh d¢ giao

: . A
diém cua hai do thi cia ham chi phi dat hang dy trit f(S) = ? va chi phi quan ly bao quan du

trir g(S) = % nghia 1a f(S") = g(S")

Nhin vao d6 thi ta thay:

AQ ICS . .
—> voi S <8 (a)
S
AQ ICS . . .
— > voiS >S (b)
S
A
G(S)
G(S)=A/S+1CS/2 ICS/2
AQ/S
0 g Qo S -
Hinh 7.3

Nhin vao (a) ta théy néu ta dang thuc hi¢n mot chién luge du trit nao d6 ma chi phi dat hang
qua cao so v6i chi phi du trix thi can tang khdi luong hang dat mdi 1an l1én.

Nguoc lai tir (b) ta thdy néu chi phi dat hang thap hon nhiéu so v&i chi phi duy trit thi giam
khdi lwgng hang dit mdi lan xudng.

Tur cong thire S” ta x4c dinh dugc qui mo kho can thiét tai diém du trit t5i wu.

Ttr cong thurc E(S") ta xac dinh duoc lugng vbn can thiét ch chu ky du chir tiéu thy:

- F(S")

%

n
_ (4240IC+CQ) [240
0 A'e
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==24+C 2AQ
\/ c

Su thay doi tong nhu cau Q c6 tac dong dén qui mé kho va von.

Néu Q = aQ, (a>0)

thi §* = ,/—MQ
IC
2AaQ
e N
IC

tir d6 suy ra: Qui mé kho cin thiét thay ddi v6i hé s v/l khi nhu cau thay dbi theo hé sb

Néu Q = aQ, (a>0)

thi von K'=2A + C &

24z [0
ic

=2A+ « 2AQ
\/ ic

Sy thay d6i cua gid hang c6 anh hudng dén hanh vi dy trit. Gia st 1y mic khoi

luong hang dat mdi ky 1a Sy va cht hang quy dinh néu S > qo thi gia hang s& ha &, (0<g <1)
nghia la C =C (1 - €). Khi d6 c6 hai kha nang xay ra:

o) Khi d6 So> S”.

+Néu Sy v1—¢ <§ thi dat hang voi khéi lugng 1a S™ "= . (C), day la lugng hang

1-¢
dat mua t6i wu.
+Néu Sy v/1— € > S’thi ta so sanh F (S*) va F (Sy) dé xac dinh luong hang dat mua tdi wu.
B) Khi Sy < S” khi d6 khong can thay ddi chién luoc dat hang ma van nhan dugc wu dai

%
khuyén mai. Khi dé lugng hang ti uu c6 thé lay S'=
l1-¢
. |2AQ
-Twcong thic S = ,|[———
IC

. Q) IC ICQ ; ok e
van =Q = ta suy ra néu Q khong d6i thi S* sé€ ty 1€ thuan voi
L 2AQ \ 2A

can bac hai cua chi phi dat hang A va ty 1€ nghich vdi can bac hai cta gia hang C va chi phi bao
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quan I. Con khi Q khong ddi thi n” ty 18 thuan véi cin bac hai ctia chi phi bao quan du trit I va gia
hang C, ty 1€ nghich v&i chi phi dat hang A.

- Trong mo hinh Wilson, ta gia thiét S = — | nghia la khdi lwong dat mua hang mdi 1an déu
n
bang nhau. Do d6 chung dugc dit mua sau nhitng khoang thdi gian nhur nhau. Ta thdy gia thiét

nay dua ra khong phai 1a tuy tién ma no6 cé co s¢ khoa hoc. That vay, gia str trong giai doan T =1

ndm, h¢ théng kinh t& ddt mua n lan véi khéi lugng mot 1an twong tng 1a S;, i (= 1,1n). Lac d6
n

tong khoi lugng hang hod dugc mua trong ndm la: Q = Z Si
i=1

(7.9)

‘ S, =
Luong du trit trung binh gitta hai lan dat mua la: Z; = El ,i(=1n)

Thoi gian bao quan sé hang dy trix d6 1a —L T, v6i T =1 nam. Khi d¢6 Tong chi phi tao ra
du trir va bao quan du trir la:
S, S IC

GoAn+1C S 2L 20 C Ap 4= S? (7.10)
Z‘ 2 Q 2Qi2:1:

Theo nhu cach giai trén, ta phai tim cyc tiéu ham G cho & (7.10) véi diéu kién (7.9).

Theo phuong phép nhan tir Lagrange, ta xét ham Lagrange dang:
IC L 2 L 2
L=An+ — > S? =AY S?-Q (7.11)
2Q S i=1
trong d6 A 1a nhan tir Lagrange thoa man diéu kién:

%=0néu > S;#Q (7.12)
i=1

vai>0néu D S, =Q (7.13)
i=1

Véi diéu kién (7.12) ham L luon ludn dong nhat véi ham G, do d6 cuc tiéu ctia ham
L theo S; cling la cuc tiéu cua ham G theo S;. Gia tri cuc tiéu cua G la nghiém cua h¢
phuong trinh sau:

a—L:ESi—xzo, i=1n
oS, Q
Tur d6 suy ra: S?:k—Q 1=1,_n

IC’
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Nhu vay tat ca cac gia tri S;déu bang nhau va bang ——

Diéu d6 chimg t6 diéu kién bang nhau cua cac khdi lugng dit hang mua 13 xudt phat tir gia
thiét cuong do tiéu thu du trir khong thay doi theo thoi gian.

4. Cdc bai todn mau.

Bai toan 1. Mot cong ty xdy lap vién thong, co tong nhu ciu mét loai vat tu 1a 200.000
tan/nam, vi¢c tiéu thu vat tu 1a déu dan trong nam, thoi gian nhap hang khong dang ké. Cira hang
mua vat tu tir mot nguon khong han ché vé so lugng. Chi phi cho mdt 1an dat hang la 40083, gia
mot tan day la 24008, hé so chi phi bao quan 1a 0,05. Thoi gian tir luc dat hang dén khi c6 hang
vao kho 1a 2 thang. X4ac dinh céc chi s co ban trong duy trir va tiéu thu vat tu do cua cong ty.

Giai:

Tur diéu kién bai toan, ta co:

Q =200.000 tan/ nam; C = 240083 ; I= 0,05

T =1 nam; A =4008, To =2 thang = 0,164384 nam = 60 ngay.
2AQ 2.200000 .400

IC \ 2400.0,05

1154 .7 Tan

Tir cong thirc (8.5) tacd S* = \/

Viay luong dit hang mdi 1an 14 S” ~ 1154,7 tan.
Tir cong thire (7.7) suy ra tong chi phi tao ra dy trit
F(S") =ICS™ + CQ = 0,05 x 2400 .1154,7 + 2400$. 200.000
=480138564%
Thoi gian 1 chu ky dy trir ti€u thy la:
.1 S 11547

t=—=—=—""=0,006nam ~ 2,190ngay
n Q 200.000

S6 1an dat hang trong mot nam t6i wu 1a:
n= Q _ 200000
S*  1154.,7

Piém dat hang t6i vu 1a:
B'=Q [T, - t.int (To/t)]

=173,2051an

int [(To/t°)] = int ( 90 j = int( 27,397 ) = 27 ngay ~ 0,074 nam
2,19

int [0,074] = 0.

B'=200000 [ 0,164384 - t".0] = 328768 tan.

Bai toan 2. Gia st mot cong ty c6 mot khoan tién mat V = 50.000 $ dé chi tiéu trong mot
nam. Cong ty co thé giltr mot luong tién mat nhét dinh, phén con lai dem mua trai khoan, tién mat
gilr trong két cé loi tuc béng khong, con trai khodn co6 lgi tuc I = 0,01. MJi 14n mua, ban trai
khodn can bé ra mot khoan chi phi A = 20$. Hay x4c dinh luong tién mat ma cong ty d6 du trir
modi ky sao cho ¢ lgi nhét, néu viéc chi tiéu la déu dan.

225



Chirong VII: Ly thuyét quan 1y du triv

Giai:

Gia sir cong ty chia mdi ndm thanh n ky du trit tién mat, mdi ky luong tién mat nhan duoc
tir trai khoan 1a C. Nhu vay chi phi co hoi 1a IC/2, con chi phi cho n 1an giao dich mua ban trai
khoan 1a An hay AV/C. Bai toan trén dan dén bai toan du trit voi ham tong ton that 1a N (C) =

AV/C +1C/2. Pay 1a mot dang ctia mo hinh du trir Wilson, ta c6 C = 1/# =14142%.

Vi bai toan ndy nguoi ta c¢6 thé tinh toan luwong tién phat hanh can thiét d¢ dam bao qua
trinh luu thong tién té v6i tong luong luu thong cia mot qubc gia da duoc du bao.

7.2.2 M6 hinh dy trir tiéu thu déu, bd sung din

Trong mé hinh dy trir Wilson viéc bd sung hang du trir 14 tirc thoi, nhung trong thuc té san
xuit kinh doanh viéc bo sung hang du trit 1a dan dan. Nguoi ta vira san xudt vira tiéu thy, vira
nhap hang vira tiéu thu. D6 12 nhitng mé hinh du trit tiéu thu déu, bd sung dan dan. Trong mé hinh
nay néu cuong do cung cap bang cudng do tiéu thu thi s& khong co du trit, vi vy ta chi xét cac hé
thdng kinh t& ma cuong d6 cung cap 16n hon dang ké so voi cuong do tiéu thu.

1. Mé hinh bai toan du trit:

- Xét 16p hé théng kinh t& ma nhu cau mot loai hang trong thoi ky T (T=1) 14 Q don vi. Viéc
tiéu thu hang déu din va thoi gian bd sung hang vao kho duoc tién hanh véi cudng do khong dbi
K don vi trong subt thoi gian T = 1. Ta gia thiét ring K >> Q (vi néu K < Q thi khong can dat van
dé dy trit). Chi phi cho mdi 1an dat hang 1a A, gia don vi hang 1a C, hé s6 chi phi du trir 14 I, thoi
gian dat hang 1a T,. Hay xac dinh s6 1an dat hang va lwong hang dat mdi 1an sao cho tdng chi phi
tao ra du trir.

Tuong ty mo hinh Wilson, ta c6 thé xem sb lugng hang dit mdi lan béng nhau va b?mg S, s6
lan dat hang 1a n =§. Vi Q << K nén trong mdi chu ky duy trit - tiéu thu T c6 hai khoang thoi

gian t; va t,, trong do t, 1a thoi gian ¢6 bd sung vao kho va t, 14 thoi gian chi tién hanh tiéu thu.
Goi lugng hang du trir t6i da trong kho 14 Z, khi d6 néu trong thoi gian T=1, nhap hang lién
tuc thi lugng hang du la K - Q, trong thoi gian t; lugng hang du cling chinh la Z, vay
Z K-Q
. =

S

hay Z = t; (K-Q), (vi T=1)

Mat khac trong thoi gian t; luong hang nhdp duoc vao kho 1la S, nén

S K S.(K - C .
—=—hay t, =§. T d6 suy ra Z =(—Q)=S(1—g). Ta c6 so do bicu thi so
t. T K K

S

luong hang du trir trong kho nhu ( Hinh 8.4)
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A
Z Z=S(1-Q/K)
ts t, T=1
Hinh 7.4
Ham tong chi phi 1a:
FS)=AQ | ¢ 5( - Q] +CQ (7.14)
S 2 K

‘ z S
Murc du trit trung binh bang: — = —( - %j =R
t

N N

Néudatl =1(1- E) va thay vai tro I cho I, ta ¢6 ham chi phi cia mé hinh Wilson va suy
ra két qua tuong tu.

2. Giai mo hinh

Khi thay I bang I =1(1 - %), ta ¢c6 m6 hinh ham chi phi tao ra dy trit va bao quan du trir

gidng nhu md hinh Wilson.

Tuong ty nhu giai moé hinh Wilson, ta xac dinh duogc lugng dat hang t61 uvu mbi

lan la: §"= 2AQ (7.15)
IC[ e Qj
K
G 3 \/2AQIC (1 - Qj (7.16)
K
F(S™) = \/ZAQIC (1 ~ Qj +CQ (7.17)
K
S6 1an dat hang tdiwulan’ = Q _ \/ICQ (K - Q) (7.18)
S" 2A K
Chu ky du trit - tidu thy thi wu lat = — (7.19)
n
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Diém dat hang t6i wu trong truong hop nay ta xét khi dang 1am day kho va khi dang lam voi
kho.
Trude tién tinh B = Q [To- t".int (To/t)]. Khi do:

-NéuB<Z'=S"(1— % ) thi B" 14y bang B va dat hang khi dang 1am voi kho.

. er s + B ]
- Néu B > Z thi B lay bang (K-Q) (t _6) va dat hang khi dang lam day kho.

3. Nhan xét:

- Ty 1€ Q/K 1a hoan toan xéc dinh, nén sy sai khac cua 101 gidi trong md hinh trén so voi mo

hinh Wilson phu thudc vao gia tri — . Néu — =~ 0 thi m6 hinh trén tr¢ thanh mé hinh b sung tic

thoi. Nguoc lai, khi %z 1 thi coi nhu khong c6 du trir.

- M5 hinh dy trir nay pht hop v6i qua trinh to chirc san xudt tidu thu hon 13 qua trinh kinh
doanh thuong mai. Néu dat vao mo hinh t6 chic san xuét thi ¢6 thé xem K 1a nang luc san Xuét
mdt mdt hang chinh, Q 1a nhu cau, A 1a chi phi chuan bi mét dot san xuét, C 1a chi phi truc tiép
cho san xuét 1 don vi hang, T, 1a thoi gian chuén bi san xuét.

- So v6i md hinh Wilson, mé hinh nay cé tong chi phi nho hon, vi ¢6 mét khéi lugng hang
6 thé xem la khong phai qua kho trong mdi chu ky du trit - tiéu thy, do d6 giam duoc chi phi du
trit. C6 thé xac dinh sd luong do tai chién luge dy trix toi wu nhu sau:

Q _S5*Q

*: S*-Z* :S*_S*l__:
r=( ) ( K) K

2

Véi sb chu ky t6i vu la n = % va T = 1, thi téng lwong hang khong qua kho 1a R'= %
Khi d6 R” cling 1a mot chi tiéu dé danh gia mot khia canh cua chién luge dy triv dang ton tai.
Trong thuc t&, R khong phu thude vao cac chi phi ma chi phu thudc vao K va Q. Vi vay néu
doanh nghiép thuc hién mdt chién luge du trit S, ma luong hang khong qua kho 16n hon R tire 1a
nhu ciu 16n hon muc du béo hodc kha ning san xuat giam, nguoc lai khi luong hang khong qua
kho bé hon R” thi nhu ciu 16n hon mirc du bao hodc kha nang san xuét ting.

Ta ciing c6 cac nhan xét tuong ty nhu trong m6é hinh Wilson.

4. Cdc bai todn mau.

Bai toanl. Mot co s& san xuét thiét bi vién thong c6 cong suét 2.000.000 bd/ ndm. Nhu ciu
tiéu thu 1.400.000 bo/nam. Chi phi cho mot lan chuén bi san xudt 1a 4003, chi phi san xuét mdi bd
13 140$. Chi phi bao quan du trir 12 0,01. Thoi gian chuan bi mot dot san xuét 1a 45 ngay.

a. Hay phan chia nhu cau trén thanh timg dot san xut sao cho tong chi phi 1a bé nhat.

b. Néu mdi lan san xuat 6.000 bo thi chi phi cho mbi bo 1a 138$. C6 nén san xuit theo qui
mo nay khong? Vi sao?

Giai: Theo bai toan ta co:
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- Téng cong suat K = 2.000.000 bo/nim

- Tong nhu cau Q = 1.400.000 bd/ndm

- Chi phi dat hang A = 4003

-GidhangC=140$

- Hé s6 chi phi du trir I = 0,01

- Thoi gian dat hang To= 0,123288 nam, tinh theo ngay la 45 ngay.

Theo céc cong thir nhan dugc ciia md hinh tiéu thy déu, bd sung dan, ta tinh dwoc cac chi
tiéu tot nhat nhu sau:

a. Luong dit hang mdi lan 1a: S"=51639,77795

Luong hang cuc dai c6 trong kho 1a 7'=1.5491,93338

Tdng chi phi bé nhat 1a F (S*) = 196021688,7

Thoi gian mot chu ky du trit - tiéu thu 1a t'= 0,036885556

S6 chu ky trong mot nam 1a: n'=27,11088342

Diém dit hang: B® = 2191,472493

Dit hang khi dang 1am day kho

b. Néu mdi 1an san xuét 6.000 bo thi tong chi phi sé 1a:

F(6000) = 400$ x 1.400.000/6000 + 6000 x (1 - 1.400.00/ 2.000.000) x 130 x 0,01/2 +
1.400.000.138 = 179294503,3.

Ta thay F (6000) <F (S*). Vay ta nén chon 16 hang san xuat mdi 1an 1a 6000 bo.

Bai toan 2. Mt co sé san xuat dng nhua dic ching ding cho lip dat mang cap vién thong,
c6 nang lyc san xuat 60.000 tan/ndm. Nhu cau thi truong & mirc 40.000 tan/ndm. Chi phi cho moi
dot chuan bi san xuat la 140$. Chi phi san xuat tryc tiep cho moi tan nhya 1a 9008. Viéc ti€u thu
c6 thé xem la déu dan. Chi phi bao quan la 0,01, chi phi san xuat tryc tiép. Trong ndm t co s& nay
dap tng vura du nhu cau thi truong ndi trén va chia thanh 4 dot san xuat, moi dot 10.000 tan.

a. Hay xac dinh kha niang san xuat thuc cua co so trong nam t. Biét rang hang khong qua
kho 1a: 20.000 tan.

b. Nam (t+1), moi chi phi ting 10%, thoi gian dat hang 1a 120 ngay, tinh s luong can san
xuat moi dot sao cho tong chi phi la nho nhat. Tinh diém dat hang tuong ng.

Giai:

Q"

a. Lugng hang khong qua kho trong truong hop chon qui md t6i wu 1a R'=

2.6666,666 tan. Nhu vay lugng hang khong qua kho nho hon muc 1y thuyét. Tir cong thirc tinh Z,
2
thi lwong hang khong qua kho c6 thé tinh theo cong thic R? = ?
Tir d6 c6 thé woc tinh kha ning thuc cua co sé 1a:
. Q7

K'= —— =180.000 tan.
R
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b. Theo bai toan ta co:

Téng cong suat K = 80.000,00

Tong nhu cau Q = 40.000,00

Chi phi dat hang A = 154,00

Hé s6 chi phi dy trit 1= 10,010

Don gia C =990,000

Thoi gian ddt hang (s6 ngay) To = 120

Tur cac cong thirc trong mo hinh da co, ta tinh dugc:

Luong hang dat t6i vu mdi lan 14 8™ = 1577,62

Luong hang ti da trong kho 1a Z" = 788,81

Tong chi phi nho nhit F (S”) = 39607809,225

Thoi gian mot chu ky t = 0,0394

S6 lan dat hang toi wu n” = 25,35

Diém dat hang t6i vu B"= 529,71, dat hang khi dang 1am véi kho.

7.2.3. M6 hinh dy trir nhiéu mire gia

O cic md hinh da xét, ta gia thiét gia cua mdi don vi hang khong d6i, nhung thyc té, do
nguoi nguyén nhan khac nhau, gia hang c6 thé thay doi theo qui mé cua 16 hang mua moi lan,
chang han nguoi ta ¢6 thé chia cac mirc gia thanh gia ban 1€, gia ban budn cap 1, cap 2, gia ban
theo don dat hang c6 tng tién trudc v.v. Noi mot cach tong quat 1a gia moi don vi hang c6 the
thay doi theo s lugng hang dat moi 1an. Sau day chiing ta nghién citu mot s6 moé hinh tiéu bicu
thudc 16p mo hinh du trir nay.

1. M6 hinh bai toan:

Mot doanh nghi¢p c6 nhu cau mot loai hang X trong thoi gian T 1a Q don vi. Chi phi cho
moi lan dat hang 1a A, hé so chi phi du trir 1a I, gia hang thay d6i theo s6 lwong mua moi lan S nhu
sau:

Néu S<S, thigialaC,

S <S<S,thigialaC,
S>< S < Ssthi giala Cs

S,i< S thi gid 1a C,

Trong 36 S; <S3 < ......<Snp, tagoi Si, (i=1,1n)1a cac mébc thay doi gia. Co thé xem Sy =
0,Sp=+w0vaC,>C,>..>Ch.

Pé don gian, dau tién ta gia thiét thoi gian bo sung hang khong dang ké (bo sung tic thoi)

Dt F; (S) = A—SQ +IC, 5 +C.Q (7.20)

2
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Day 4 tong chi phi quan 1y dy trit néu ta mua hang véi gia C;. Ta co:

Fi(S) khi S € (0, S1)

Fx(S) khi S € [S), S1]

FS) = | (7.21)
Foi(S) khi S € [Suz, Su1)

Fa(S) khi S € [Sy.1, )

2. Gidi m% hinh
Theo gié thiét ta c6 F; (S) > F, (S) >......> F, (S) voi moi gia tri S > 0.

Goi S? 1a diém cuc tiéu cua ham Fi(S), ta c6:

S = 2AQ ,i=1n—1 (7.22)
IC,

9 ~ r * * ~ 4 r
Do C; giam, nén ta co Si > Si_1 , mat khac ta co:

AQ

%

2AQ

*

<Fu(S,)=CuQ+

i i-1

] 2
F(S,)=CQ+
Ta c6 thé mé ta truong hop 3 muc gia trén do thi, nhu sau:

Y FiS)

He) FA(S)

F5(S)

v

* *

(@) S Si S

*

S S,

Hinh 7.5

a. Khi c6 hai muc gia:
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al. Ta co: SZ = 2AQ (7.23)
IC,

- Néu S}, > S, thi lugng hang d3t ti wu 1a S'= S,

- A IC.S , ,
- Néu S}, <8, thi Fy(S) = SQ + ; L+ C,Q, day 1a gié trj bé nhét ciia ham tdng chi
1
phi véi S > S;.
Taco: S, = [240 (7.24)

IC,

Fi (S])=+/2AQIC, +C,Q (7.25)

Co ba kha nang xay ra:

NéuF,(S)) <F, (S;) thi §"'=S§, (7.262)
NéuF,(Sy)>F, (S;)thiS'=S; (7.26b)
NéuF,(S)=F, (S,)thiS"'=S; hodic $'=8, (7.26¢)

Nghia 14 c6 hai mirc dat hang toi uu
C6 thé mo ta hai trudng hop trén bai cac do thi (Hinh 7.6, Hinh 7.7, Hinh 7.9) dudi day:

A A
b F !
----------------------- F> F,
U e |
0 S*] S*z 0 S*] 8*7 S, ]
Hinh 7.6 Hinh 7.7
Khi S, >S,, taldy S*=S, . Khi F5(S;) <F\(S;) taliy S"= S,

232



Chirong VII: Ly thuyét quan 1y du triv

F 4 F A
F»(S1)
R AN e D S —
B S A S
0 . . 0 . g
S 1 S 2 S 2 S 1 S 2 S1
Hinh 7.8 Hinh 7.9

*

Truong hop Fo(S))>Fi(S)) thi liy S* = S Khi F(S1) = Fi(S,) ta lay

S*=8,= S’

b. Truong hop n murc gia

Ta xét ham F, (S) tir d6 tim gi4 tri nho nhét ciia ham F(S) trong khoang [S,.;, +00 ], néu gia
tri 46 dat tai diém cuc tri thi ta nhan duoc gia tri S* = S, 13 gia tri tai d6 F(S) nho nhat toan bo, (v6i
S <+00 ), nguoc lai néu lay gié tri F,(S,—;) lam gia tri nho nhat dia phuong.

Xét khoang [Sn— 1, Sn- 1] dé tim gi4 tri nho nhat cia F (S) biéu hién boi gia tri nho nhat cia
ham F, . (S) trong khoang nay, so sanh véi gid tri nho nhat trong khoang trude... Tiép tuc nhu viy
ta tim duoc S” khi nhan dugc gia tri dau tién:

g*l € [Si-1,Si]

Ta c6 thé Iy luan don gian hon khi mirc gia qua 16n nhu sau:

Tinh céc gia tri S* véik=n,n-1,n-2... cho dén khi nhan duoc S’; thoa mén diéu kién
8" thue [Si-1, Si].

Tinh {F, (S, ) véik>i }vaFi(S")

Tim min {F, (S, ) véik>1, F; (S") }

Piém dat gia tri nho nhat chinh 1a diém cuc tiéu cua ham F(S).

Tap hop céc dit liéu can thiét cho viéc giai bai toan, dugc thé hién & bang sau:

*

k S St Min F(S)
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3. Céc bai todn mau.

Bai toan 1. Mt doanh nghi¢p kinh doanh moét loai thiét bi dién tu, téng luong hang co6 kha
nang tiéu thy 12 10.000 chiéc/nam. Chi phi cho mét lan dat hang 1a 100$; hé s chi phi bao quéan 1a
10%, cuong do ban ra déu dan. Thoi gian nhdp kho khong dang ké. Néu moi lan dat mua tir 200
chiéc trd 1€n thi gia 1 chiéc 1a 12058. Thoi gian dat hang 1a 90 ngay.

Hay xéac dinh lugng hang mua mdi lan sao cho tong chi phi nhé nhat. Tinh thoi gian 1 chu
ky du trit - ti€u thu va diém dat hang tuong ng.

Giai:

Bai toan nay 1a dang mo hinh quan ly dy trir voi 2 muc gia.

Theo bai toan ta co:

Tong nhu cau Q = 10.000 chiéc/nim

Gi4 hang: mua > 2000 chiéc, (S. 1), thi gia 1.2008, (Cy)

Mua dudi 2000 chiéc thi gia 1205$/chiéc

Chi phi dat hang a = 100$

Heé s6 chi phi dy trit 1= 0,1

Thot gian ddt hang Ty = 90 ngay = 3 thang ~ 0,2465 nam.

24 .100. :
Taco Sy = Y = 2.100.10000 ~ 129,099 chiéc
1C, 0,1.1200

x ., A 1C, S

Vi S« nhé hon S; =200 chiéc, ta tinh F, (S;) = S—Q+%+C2Q. Ta co:
1

Fy(S)) = 100.10000 N 0,1.1200.2000 + 1200 . 10000

2000

=500% + 120000$ + 12000000%

=12.120.5008.

g 240 2.100.10000 Yor 831 chid

. = ~ ; chiéc.
1C, 0,1.1205

Fi (S'c) = 240IC, +C,0 =4/2.100.10000.0,1.1205 + 1205.10000

= 12065524,1758$.

ViF,(S;)>F (S’ nén talay S* = 128,831 chiéc.

Tur @6 tinh duoc:

Luong hang dit mdi 1an 1a S* = 128,831 chiéc.

Téng chi phi tao ra du trit bé nhat 1a F(S") = 12065524,175

« 1 " 3
Thoi gian 1 chu ky tiéu thu -dutritlat = — = SE =77,62 lan.

n

Diém dat hang t6i vu B" = Q[to - t".int(To/t)]
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=10000.| 0,2465-0,013.int 0,246
0.013

=125 chiéc.

Bai toan 2. Mot cira hang kinh doanh mit hang A. Tong nhu cau trong khu vuc 1a 4000
tan/ndm. Cuong d¢ tiéu thu déu va thoi gian nhap hang vao kho khong dang ké. Chi phi moi lan
lam hop ddng 1a 2008, hé s6 chi phi dy trit 1a I = 0,05, thoi gian dat hang 1a 120 ngay. Néu mdi 16
hang mua tir 100 tan tré 1én thi gia 1 tan 1a 56$, nguoc lai gia 57$ 1 tan. Xac dinh ¢ 16 hang dat
moi lan toi wu, thot gian 1 chu ky du trit - tiéu thu va diém dat hang.

Giai: Day 1a mo hinh du trir 2 mic gia. Theo dau bai ta co:

Tdéng nhu cau Q = 400 tin/nam.

Mirc chudn dé thay doi gia S, = 100 tn.

Chi phi dit mua mdi lan A = 2008.

Gid mua khi S < S; 14 578/ tan.Khi S > S, 1a 56 tan.

Heé s6 chi phi dy trir I = 0,05.

Thoi gian dat hang T = 0,328767 = 120 ngay.

oL |2AQ _ 2200400 _ . o0 <
o\ Ic, 0,05.56 ’

A 1C,S
—Q+% + C,Q = 227600.

S%, <S,. Ta tinh F»(S)) =

1

Tinh S, 240 _ 12.2004000% 749,269 tan
IC, 0,05.57

F,(S)=240IC, +C,0 =+/2.200.4000.0,05.57 + 57.4000.

=243524,1758.

Ta thdy F»(S;) <F, (S"1) nén lay S"=S; = 1000 tan.

Tur @6 ta tinh duoc:

Luong hang dat mdi lan 1a S™ = 1000 tan.

Téng chi phi tao ra du trit bé nhat 1a F(S") = 227600$.

Thoi gian 1 chu ky tiéu thu - dy trit 1a t* =0,25.

S6 1an dat hang trong ndm t&i vu n” = 4.

Diém dit hang t6i wu B” = Q[t - t .int(To/t)].

=4000. [0,329 - 0,25 . 1] =4000 . 0,04 = 416 tan.

Bai toan 3. Mot cira hang kinh doanh céc linh kién dién tur, trong dé nhu cau linh kién loai
X 13 20000 chiéc/nam, chi phi mdi lan dit hang 1a 508, hé sb chi phi du trit 14 0,2. Gia hang tuy
thudc vao lugng hang dat mua moi lan S nhu sau:

0 < S <5000, gia 4,3$/chiéc

5000< S < 1500, gi4 4,1$/chiéc
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1500< S, gia 4$/chiéc.

Hay xac dinh chién luogc du trit sao cho téng chi phi tao ra dy trir 1a bé nhat. Tinh cac chi
tiéu chu yéu cua md hinh quan 1y dy trir nay. Biét thoi gian dat hang 1a Ty = 90 ngay.

Giai:

bay 1a mo6 hinh du trit ¢6 3 muc gia. Theo bai toan, ta co:

Téng nhu cau Q = 20000 chiéc/nam

Mdc gia thir nhat S; = 5000, mdc gia thir hai S, = 15000

Gid ban 4,3$/chiéc khi 0 <'s <5000 = S,

4,18/chiéc khi 5000< S < 5000 = S,
4,08/chiéc khi 15000 <'s

Vay C, =4,3%/c; C=4,18/c; c;=49%/c

Chi phi dat hang A = 50$

Hé s chi phidy trit [ = 0,2

Thoi gian dat hang To= 90 ngay = 0,246575 nam.

Theo thuat toan giai bai toan quan 1y dy trit nhiéu mic gia, ta tinh dugc: S™ = 500 chiée.

Tong chi phi tao ra dy trit bé nhat 1a F(S") = 84250%

Thoi gian 1 chu ky tiéu thy - dy trit [a t = 0,25 ndm

S6 1an dat hang ti wu trong ndm la n” = 4

Diém dit hang t6i wu 1a B = 4931,507 chiéc.
8.2.4. M6 hinh du trir nhiéu san pham

Trong thuc t&, & phan 16n cac hé thong kinh té - xa hoi, trong qué trinh hoat dong ciia minh,
phai du trlr nhiu loai hang. Gilra céc loai hang d6 ludén co6 su tac dong qua lai anh hudng lan
nhau, chung c6 thé thay thé lan nhau hodc bo sung cho nhau. Tham chi du cac loai hang hoa doc
lap vé1 nhau vé tinh nang sir dung thi chiing van c6 tac dong qua lai véi nhau thé hién & su canh
tranh vé dung tich kho ma ching chiém cho, vé lugng von dau tu, vé s6 lugng hop dong duoc ky
két c6 gia tri phap 1y trong nam...

Chung ta s& nghién ctru mot s6 md hinh hinh du trit voi cac didu kién rang budc nhu trén.

1. M6 hinh dy trir voi rang budc vé dung tich kho

a.Mo6 hinh: Gia sir don vi kinh té ta xét can du trit nhidu loai hang hoé trong kho. Déi voi
loai hang loai j can f; m> cho mdt don vi hang hoa. Néu S; 1a khoio lugng hang loai j dugc dat mua
moi lan thi voi dung tich kho han ché bang f, ta c6 diéu kién rang budc la:

n

2.8 =f (7.26)

j=1

Ky hiéu Qj 1a nhu cau hang ndm cta loai hang thi j-Ajla chi ¢d dinh dat mua loai hang j, G
1a gia mdi don vi hang j (gi4 nay khong phy thudc vao khdi lwong hang dat mua), I; 1a hé s6 chi
phi bao quan hang j:

Tdng chi phi tao ra n loai hang du trir la:
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n Q S n
f=>|=%4,+1,C,=~|+> C,0, (7.27)
=Y 2 J=1

Bai toan doi hoi phai xéc dinh céc gid tri S; (j =1,n) sao cho (7.27) dat cuc tiéu véi diéu
kién (7.26).
b. Giai mé hinh: 4p dung phuwong phap nhan tir Lagrange dé tim cuc tri ciia ham F, ta xay

dung ham Lagrange cho ham G = Z Q—A I,C, 5 :l

=1L SJ
S, | n
Taco: L= z AICJ? +0 | > fS, —f (7.28)
- j=]
Trong d6 A 1a nhan tir Lagrange thoa man diéu kién:
L=0 ijj < f
néu (7.29)
.S, =1

Véi diéu kién (7.29), ham I luén luén dong nhit voi ham G va cuc tiéu cua ham L ciing

chinh la cuc tiéu cua ham G.

Cac giatricua S; (j = 1,n) va A 1a nghiém cua hé phuong trinh:

oL Q IC4 )
2= -0 —Aj+ 21+7»fj:O,J:1,n

oS, S:
j = (7.30)
oL
a}\‘ JZ_I: ( ]l )
Giai hé (7.30) ta nhan dugc gié tri tdi uu cia S”j va A", Céc gia tri S’ dugc biéu dién qua 1’
bang biéu thirc:
S = g (7.31)
Tu két qua trén, ta nhan dugc céac biéu thic:
o, Q
FS)H=> 5 AJ+IC +ZCQ (7.32)
j=1
S6 1an dat mua ti wu cta loai hang j la:
n; = (7.33)

J
§;

Thoi gian 1 chu ky du trir - tiéu thu loai hang j 1a:
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t,=—.j=Ln (7.34)

Diém dit hang t6i vu cho loai hang j 1a:

B'j=Q [T’ -tint (T%{)],j= 1,n (7.35)
c. Nhan xét: Viéc dua didu kién (7.26) vao bai toan, lam cho bai toan trd nén phic tap hon
nhiéu. Trong thuc té ta giai bai toan trén nhu sau:

- Pau tién ta giai bai toan khong c6 didu kién rang budc (7.26) va xac dinh duoc gid tri t6i

2A.Q.
S = Q; ,j=1n (7.36)
1.C,

- Néu céc Soj thoa mén diéu kién (7.26) thi @6 chinh 1a cac nhiém t6i wu cua bai toan da cho,
néu S% khong thoa man diéu kién (7.26) thi ta giai bai toan cé diéu kién rang budc (7.26)

2. M6 hinh du trit voi rang bugc vé von dau tu.

a. M6 hinh: Xét 16p hé thong kinh t& ma tong sb von dau tu c6 thé chi cho du trit trong mot
nam la K, khi d6 hé thong nay hoat dong dy trir luén phai chiu sy rang budc la:

JZ_;CJSJ <K (7.37)

Khi d6 ta phai tim gia tri S’ j = 1,n sao cho ham F(S") cho & (7.27) dat cuc tiéu véi diéu
kién rang budc (7.37)

b. Giai mé hinh:

- Dau tién ta giai mo hinh du trit khong c6 rang budc (7.26) va (7.37). Néu céc gia tri S%, (j

= i,n) tim duoc thoa man diéu kién (7.26) va (7.37) thi d6 1 16i giai ciia md hinh da cho va ta
can tim. Néu c6 it nht mot trong hai diéu kién khong duoc thoa man thi ta giai mo hinh véi diéu
kién chwa thoa mén nay, chang han véi (7.26). Tién hanh giai m6 hinh theo phuong phéap da biét.

Sau khi tim dugc S';, (j = 1,7 ) ta kiém tra diéu kién (7.37) c6 thoa min hay khong? Néu thoa min
thi d6 1a 10i giai can tim. Néu khong thoa min, ta giai mo hinh véi rang budc (7.37). Néu 10i giai
ctia bai toan nay thoa min diéu kién (7.26) thi d6 chinh 14 10i giai m6 hinh véi hai diéu kién rang
budc (7.26) va (7.37). Khi dé6 ham Lagrange L tuong un véi ham G va hai rang budc (7.26) ;
(7.37) co6 dang:

n Q S. n n
L= ZE{S—JAj el ?J} +x{zl“hjsj —f} + es{zl‘,cjsj —K] (7.38)
J= j = =

Trong d6 A va & la nhan tir Lagrange. Céc gia tri t6i uu S, (G = 1,n) la nghiém ctia h¢

phuong trinh sau:
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. 1.C.

oL _, —Q—;AﬁAijwcj:o,j:l,n
S, Sj 2
oL _, & N fS, - f=0 (7.39)
oA =
6_L_ 0 -
o5 Z;cjsj—Kzo

J=

Giai hé (7.39) ta thu duge S';:

. 2Q;A, .
Si= - —.j=Ln (7.40)
IJ.Cj +2\ fj +26 Cj

Tir (7.40), ta xac dinh lugng F(S™), t', n'; va B" j = 1,n nho cac biéu thirc da biét.

3. Bai todn mau.

Mot doanh nghiép san xudt va bao quan trong kho ciia n6 ba loai thiét bi buu dién. Doanh
nghiép chi dugc phép ding cho dy trir mot s6 von dau tw khong qua 14.000$. san pham dugc san
xuét & doanh nghiép theo 16. Cac s6 liéu lién quan dén qué trinh san xuét va du trit duge cho &

bang sau:
Loai thiét b 1 2 3
Cac sb lidu san xuat va dy triv
Nhu cau hang nim Q; 1.000 500 2.000
Gia thanh C; 20$/16 | 1008/16 | 50$/16
Chi phi chuan bi sdn xuat A; 508/16 75$/16 | 100$/16
Hé 56 bao quén I 0,20 0,20 0,20

Hay xéc dinh khdi luong dur trit toi wru cho timg loai thiét bi
Giai: Bai toan ¢ day dat ra 1a phai im S™;, S8 5.

Trudec tién ta tim cdc gid tri S; khi khong c6 di€u ki¢n rang budc vé von dau tu. Ta co:

o_ 294, . = AT
SJ. = 7 C ,J =1,3 thay so li€u vao ta tinh dugc:
J
S? _ 2.100.50 15816
0,20.50
Sg _ 2.100.75 _ 6116
0,20.100
Sg _ 2.2000.100 0016

0,20.50
Tong s von dau tu twong Gmg 13:

239



Chirong VII: Ly thuyét quan 1y du triv

K =20.158 +100.61 + 50.200 = 19.260$ > 14.0008.

Vay ta phai giai bai toan vai dieu kién rang budc vé von dau tu:

Zz‘,cjsj <K

i=1

Khi d6 S; dugc xéc dinh boi bicu thire:

, = P ,(G=1n) (a)
\1,c+28°C, \Cl1,+257)

S* =\/ 20,4, 20,4,
trong do 6 1a nghiém cua phuong trinh:
3 3 120,4.C,

CS -K=0<« L A=K b
JZ_; Y Z ilj+2§ ) ®)

Jj=1

Thay gia tri vao biéu thuc trén, dugc:
2
140008 = 2.1000 _ 4 2.500.100.35 N 2.2000.50.1*00
0,20 + 20 0,20 + 20 0,20 + 28
_ 10° N 5.10*.75 N 10.10°
0,1+8 V0,10+8 V0,1+8

hay 1/0,10+8" = %[1 +1,935+3,169] = 61’26 ~ 0,436

= § =0,091
Thay & = 0,091 vio (a) ta duoc:

2.1000 .50 _ 114 16
20.0,382

S| =
s° - 2.500 .75 _a
100 .0,382

s = 2.2000 .100 _ 145 16
) 50.0,382

7.3. MO HINH QUAN LY DU TRU POI VOI YEU TO NGAU NHIEN

Trong hoat dong thyc tién, thuong dan dén 16p bai toan diéu khién dy tru, trong do c6
nhitng yéu t6 ngiu nhién. Chang han nhu cau Q, cuong d6 tiéu thu - dy trit va thoi gian van
chuyén hang du trir... déu 1a nhitng dai luong ngiu nhién va ching tuan theo mot quy lut phan
phdi xac suat nao do. Viéc nghién ctru 16p 16p bai todn nay dugc tién hanh & nhidu goc do khac
nhau, tuy thudc vao muc dich nghién ctru va céng cu ma ta c6 thé sir dung nghién ctru.

Sau day ta chi nghién ctru mot 16p bai toan diéu khién dy trit don gian, trong d6 chi dé cap
dén tinh ngiu nhién ciia mot yéu tb, cac yéu t6 ngiu nhién ndy xem nhu di biét quy luat phan
phéi xac suat cua nod. Nhu vay cac két qua nghién ctru du 1a rit cu thé ciing chu yéu mang tinh
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phuong phap, nho d6 ta co thé nghién ctru nhimg bai toan tuong tw. Sau ddy ta nghién ctiru hai mo
hinh tiéu bicu.
7.3.1. M6 hinh dy trit c6 bao hiém.

Chung ta xét mot 16p bai toan diéu khién dy trit ma thoi gian dat hang 13 mot bién ngiu
nhiém, tudn theo mot quy ludt phan phdi xac suat ndo do. Trong trudng hop ndy, du cho viée tiéu
thu 1a déu din, thi lugng hang tiéu thu trong thoi gian dit hang ciing trd thanh mot bién ngiu
nhién. Diéu nay din dén tinh trang 14 c6 thé thiéu hang trong thoi gian dat hang To, nén s& gy ra
nhiing thiét hai nhét dinh cho cac hoat dong kinh té - x4 hoi. Trong nhiéu truong hop hau qua cia
viéc thiéu hang 1a rat 16n, chfmg han: Trong mot chién dich quan sy néu thiéu vii khi, Iuwong thuc,
thudc men s& dan dén két cuc x4u cho chién dich quan sy. Trong phong dich bénh néu thiéu thudc
du trit s€ lam cho dich bénh lay lan gay dai dich cho xa hdi...

Vi vay can phai xac dinh mot chién luge dy trit dam bao cho moi hoat dong cua hé thong
kinh té - x3 hoi dang xét khong bi gian doan vi mot xac suat cho phép nao do. (Vi do tin cy, do
an toan nao d6) Luong du trir d6 goi 1a lugng du trit bao hiém.

1. M6 hinh bai toan.

Ta phai diéu khién du trit mot hé thong kinh té - x4 hdi ma nhu cau vé mot loai hang nao
d6, trong thoi gian T = 1 dv, 1a Q don vi. Chi phi mdi 1an dat hang 1a A, gia hang 1a C, hé sb chi
phi bao quan theo gia 1a I, thoi gian dat hang 1a mot bién ngiu nhién t ddng nhat trong mdi chu ky
du trit - tiéu thu, co phan phdi xac sudt 1a P (t) v6i trung binh va phuong sau hitu han (trong hau
hét cac truong hop ¢ thé xem 1a t co phan phdi chuan). Viéc bd sung hang 1a tirc thoi va tiéu thy
hang dién ra déu dan theo thoi gian. Hay xac dinh lugng hang can mua mdi 1an va mot lwong dy
trit bao hiém R sao cho kha ning xdy ra thiéu hang khong 16n hon o di nho va c6 tong chi phi
dung cho quan 1y du trit 13 it nhét.

Nhu vay, véi viéc bd sung luong duy trit bao hiém R, s& dam bao thoa man nhu cau tiéu thu
tai moi diém véi do tin cay la (1 - a) cho trudc.

2. Giai mo hinh.

Goi luong hang tiéu thy trong thoi gian t 1a Q,, khi d6 Q; 1a mot dai luong ngau nhién. bé
giai bai toan trong trudng hop ndy, thay vi xét tinh ngau nhién cia thoi gian dit hang T, ta xét
nhu luong hang ti€u thu trong thoi gian do 1a mot dai luong nga:lu nhién Q; , tudn theo mdt quy
luat phan phéi xac suat nao dé, véi trung binh phuong sai hiru han.

Gia sir ta biét quy luat phan phdi cia t, vi viéc tiéu thy 1a déu dan nén c6 thé suy ra quy luat
phan phbi cua luong hang ti€u thu Q, trong thoi gian dat hang T..

T.=[t-t .int ()],

Trong d6 t" 1a chu ky du trix - tiéu thy t6i vu.

Bién ng?tu nhién Q; xac dinh theo cong thirc Q= Q. T,

Néu t bién ngiu nhién c6 phan phdi chuan thi Q, ciing 1a bién ngiu nhién c6 phan phdi
chuan véi ky vong 13 Q.M(T,) va phuong sai 1a Q*.D(T)), trong dé M(T,) va D(T,) 1a ky vong va
phuong sai cua T;.

241



Chirong VII: Ly thuyét quan 1y du triv

MO hinh trén c6 thé xem 1a mé hinh du trit Wilson. Viée xac dinh lugng du trit bao hiém R
sao cho trong khoang thoi gian t lugng hang tiéu thu Q, vuot qua (B” + R) vdi xéc suat tdi da 12 o,
dong thoi co tong chi phi quan 1y du trit 13 bé nhat.

Nhu vay viéc gidi mo hinh nay chia lam hai giai doan.

Giai doan 1, gidi m6 hinh Wilson v6i Ty 1a trung binh cua T,. Gia sit nhan dugc lugng dat
hang t6i wu mdi 1an 1a ¥, thoi gian mot chu ky dy trit - tiéu thy t6i wu 1a T* va diém dit hang t6i
vu 1a B™. (B” chinh diém dat hang trung binh)

Véi luong hang du trit bao hiém R, ta ¢ thé mo ta so d6 kho nhu sau:

A
S*+R
B*
R
> « o C
T T

Giai doan 2, xac dinh R sao cho P(Q, > B" + R) < o.. Theo dinh ky cong xac suit hai bién c6
d6i 1ap, ta suy ra: P(Q.<B +R) > 1 - ..

Goi phan vi muc 1 - o cia phan phdi F(Q) 1a F, ., (tirc 1a P(Q, < F, .), ta can chon R sao
choB*+ R >F,. hay R >F,_ - B". Vi ta mudn tong chi phi quan 1y du trit bé nhat (ké ca chi phi
phat sinh cho du trit bao hiém), nén can chon luwong bao hiém t6i thiéu R" sao co R =F; _, - B*.

Trong trudng hop nay, du trit trung binh trong kho s& 1a: 0,58" + R".

Trong téng chi phi quan ly dy trir cia m6 hinh nay, phat sinh thém, so v&di mo hinh Wilson,
hai khoan chi phi 14 chi phi mua lwong duy trit bao hiém R": CR" va chi phi bao quan lugng du trix
bao hiém R": ICR". Khi d6 ham tng chi phi quan 1y du trit c6 dang:

F(S", R =IC(S"+R") + C(Q +R") + An (7.41)

3. Bai todn mau.

Mot co s& san xuat dién thoai tu dong, mdi nim can st dung 11,88 tan nhya dic chung, quy
ludt tiéu thu déu theo thoi gian, thoi gian nhap kho khong déng ké. Chi phi mdi 1an dat hang 1a
60$, gia mdi tin nhya dic ching 12 850%,chi phi du trit bang 10% gia mua.

Thoi gian dit hang 1a Ty, c6 phan phi chuan véi ky vong 14 60 ngay va d6 1éch chuan 1a 1
ngdy, v&i thoi gian d6 trung binh mdi ngdy trén co s& tidu thu 1a 33 kg (33 = 11.880/365) hay
1980 kg trong 60 ngay va do léch chuan 1a 33 kg (33 = 1.33). Vi miic bao hiém co6 d tin ciy
0,99, hdy xéac dinh luong duy trit bao hiém R" sao cho ton that it nhat va tong chi phi quan 1y du trix
cho san xudt 13 it nhat

Giai:

Giai doan 1, ta tinh lugng hang dat mua t61 vu mdi lan:

¢ [2AQ
IC
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Theo bai toan ta co:
A =608; Q=114880 kg; C =8508;1=0,10
Thay vao (a) ta dugc:

"= 2.60.11880 — 4095kg
0,10.850

Tur @6 ta tinh duoc

4095 _ 0,31 nam; n" ; 11880 _ 2,901
Q 11880 4095

-t
Il
Il

Diém dit hang t6i vu:

B"=194832 kg

V&1 muc tin cdy 0,99 ta can xéac dinh luong du tri R'=F 0.99 - B hay B"+R > 10,09, trong
d6 (B” + R) 1a dai luong ngau nhién c6 phan phdi chudn véi ky vong 1a M(B™ + R) = 33 Kg/ngay .
60 ngay = 1980 kg, do léch chuin dp =33.

Vay R" =2056,56 - 2000 = 56,56 kg.

Luong dy trir trung binh trong kho la:

7= % S"+R"=2047,5 + 56,56 = 2104,06.

Tong chi phi tao ra dy trit 1a:

F(S, RH=IC(S"+RH+C(Q"+R)+n"A

=10,10.0,850 (4095 + 56,56) + 0,850 (11880 + 56,56) + 2,9.60.
=10.499,133

7.3.2. M6 hinh du trir mot giai doan

Trong muc nay, chiing ta s& nghién ctru mé hinh quan 1y du trir c6 yéu té ngiu nhién, nhung
hoat dong ctia hé thong kinh té - xa hoi xét trong mot khoang thdi gian hiru han, trong thoi gian dé
chi dit hang mot 1an (nén goi 1a mot giai doan). Tuy vay c6 thé sir dung mé hinh nay dé xac dinh
téng lugng hang t61 wu cho mot thoi gian T khi nhu cdu co tinh ngau nhién.

1.M6 hinh bai toadn.

Xét 16p hé thdng kinh té - x3 hoi, ma nhu cau mot loai hang trong thoi gian T 1a mot bién
ngiu nhién Q, tuan theo quy lut phan phéi x4c sud F(Q), véi ky vong va phuong sai hiru han. Hé
thong d6 c6 thé mua véi gid C, va ban véi gia C, (C, > Cy), viéc khong thoa man nhu cau din dén
t6n that 1a Cq dbi véi 1 don vi hang thiéu, s6 hang thira s& phai ban véi gia Cs (Cs < Cy). Hay xéac
dinh lugng mua s c6 loi nhat trong thoi gian T.

2. Giai mo hinh

Ta xé&t hai truong hop Q 1a roi rac va Q 1a lién tuc.

a. Truong hop 13 lugng hang can mua thi lwong hang tiéu thy dugc trong thoi gian T 14
Min(S, Q), nhu véy loi nhudn trung binh c6 thé tinh nhu sau:

243



Chirong VII: Ly thuyét quan 1y du triv

- Néu Q < S thi s& thira hang. Vi Q 14 dai lwong ngau nhién nén luong hang thira (S - Q)
ciing 1a mot dai lugng ngau nhién.

Xac suit co lugng hang thira (S - Q) ciing 1a xac sudt dé nhu cau bang Q: P(Q). Khi do loi
nhuan trung binh véi diéu kién

QsS1aD; (S)=Z[Xi1Q=-C,S+Cs(S-Q)] P (Q). (7.42)

- Néu Q > S, xuét hién tinh trang thiéu hang, gy ton that do thiéu hang. Xéc suit c6 luong
hang thiéu (S - Q) ciing 13 x4c suat dé nhu ciu bang Q: P(Q). Khi d6 lgi nhuan trung binh véi didu
kién Q > S la:

Dx(S) =Z [CiS =- CoS + Co(Q - S)] P (Q). (7.43)
Ham tong loi nhuan trung binh la:
D(S) =Dy(S) + D4(S) (7.44)

Ta phai xac dinh S sao cho D(S) 16n nhét.

Ky hiéu P(Q = S) la x4c suét hién sy kién Q =S
P(Q < S) 1a xé4c suat hién sy kién Q < S

Ta co D(S+1)-D(S)=C; - Co+ Cq-(C; +Cq-Cs)P(Q<S+1)
D(S)-D(S-1)=C;-Co+Cq- (C; +Cq-Cs).P(Q<S)

Piém S’ t6i wu phai thoa mén diéu kién:

D(S"+1)-D(SH) <0

DS +1)-D(S" - 1)>0
C,-C, +C

Pita=——"> 2 doCy>CsvaC;>Conén0 <o <A.
C, +C, —C

Vay S” chinh 13 phan vi mtic o ctia phan phéi F (Q). C6 thé mo ta két qua trén nhu sau:

F(Q)

v

Khi oo =P(Q < S" + 1) ta c6 hai 10i giai S” va S™+ 1. Tuy nhién trong thyc té ta c6 thé khong
quan tim nhiéu dén kha ning nay vi hai Iy do sau:
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- Hai gia tri gan bang nhau va S’ ludn 1a mot nghiém.

- Ham loi nhun dugc tinh nhu gia tri trung binh cia mot phan phdi xac suét.

3.Bai todn mau.

Bai todn 1. Mot Buu cuc cua tinh X, ban mdt loai hang luu niém trong 1 ngay dugc mot $6
lugng 1a Q, 1a mdt dai lugng ngau nhién tuan theo quy luat Poat Xong, trung binh 1a 20
quyén/ngay.

Hay xéc dinh s6 lwong S cin dit mua ciia Trung tAm trong mot ngay dé dam béo loi nhuan
trung binh trong ngay la 16n nhat.

Biét rang gia mua budén mdi don vi hang 14 15.000 dong VN, gia ban 1é 1a 18.000 dong VN.
Cua hang udc tinh thi¢t hai khi khong thod man nhu cau (vi mat khach) la 1500 dong VN/1 don
vi, ngugc lai moi hop buu pham khong ban dugc phai bdo quan va ban lai voi gia han 1a: 13.000
dong VN.

Giai: Bai toan trén 1a mo hinh dy trir mdt giai doan, voi cac tham s6 nhu sau:

C,; =18.000, Cy=15.000, Cq = 1500, Cs=13.000
C, -C,+Cy ~18.000 - 15.000 + 13.000

Vay a = =
C,+C, - Cyq 18.000 + 1500 —13.000

= 0,6923

Tra bang phan phdi Poat xong voi trung binh 20 ta ¢6 phan vi mic a = 0,6923 clia
phan phdi F(Q) 1a S* =22.

Viy s6 luong dat mua tdi uu cta trung tim trong mot ngay 1a S* =2 don vi

b. Truong hop Q 14 dai lugng ngau nhién lién tuc

Trong trudng hop nay, ta ciing tim S” twong ty nhu trudng hop a): xac dinh S” sao cho F
(S") = a, trong d6 F (Q) 1a ham phan phdi x4c suat ciia nhu cdu Q. Néu biét ham mat do xac suat
cta Q 1a f(Q) thi ta xac dinh S'nho cong thirc sau:

s \
.[o f(Q)dQ=a Khi @6 S 1a phan vi mirc o ctia Q.
That vay, ta co:

Di(8)= [ 1C;Q — CyS +C(S — Q)1F(Q)Q

vi o DaS)= [1CS—-CS+C4(Q-9)1(Q)dQ

Tu d6 suy ra:

D(S) = (€1 -Cy +Co). S[I- ES)] + (Cr- C9) [} QFQ)AQ + (Cs - Co). SF(S) - Co [ QAQ)dQ
*)

Lay dao ham hai vé (*) va cho D'(S) = 0 ta duoc S™ 14 phan vi mic o cua Q, trong d6 o =

[} f(Q)dQ-=u

Bai toan 2. Mot cong ty cung Gmg phan dam cho ving X, c6 nhu cau phan dam trong nim 1a
mot dai lwong ngiu nhién Q c6 phan phéi chuin véi trung binh wée lugng 1a M(Q) = 12.000 tin, do
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léch chuan dugc ude luong 1a 40 tin. Gia mua vao 1a 120$/tAn, gia ban 1¢ 1a 140$/tan. Viéc cung cip
thiéu mdi tan so véi nhu cau sé lam that thiét 308, luong ton kho cudi ky chuyén sang ky sau phai ban
v6i gia 115$/4an.

a. Hay xac dinh lugng hang mua sao cho tong lgi nhuan cao nhat.

b. Giai bai toan trong truong hop trung binh hang nam dwoc mé ta nhu trén, theo s lugng
tinh toan & ciu a. Biét chi phi du trit tinh theo gi4a mua v&i hé sb 0,05, chi phi dat hang mdi 1an 1a
1208.

Giai:

a. Theo c dir kién ctia bai toan, ta co:
C, =140 Cs=115
Co=120 Co=30

Ta tinh dugc o= 0,9

Ta tim S sao cho ¢[ S™- 1200)/40] = 0,9. Tra bang phan phéi chuan, ta tim duoc Ugo= 1,28

Vay S'= 1,28. 40 + 12000 = 12051,2 tin

b. V6i Q" =S"= 12051, giai bai toan mo6 hinh dy trir Wilson, ta nhan dugc két qua sau:

- Luong hang dat mua t6i vu mdi lan S™= 694,29

- Tong chi phi du trit G(S”) = 120.0,05.649,29 = 4165,74

- Tong chi phi tao ra dy trit F(S") =

Nhu vay thyc té gia tinh dii cho mdi 1an a:

Cor =120 + 4165,74/ Q" = 120,346

Tré lai tinh o = 0,9008, ta thdy gia tri ndy khong sai khac dang ké so véi gia tri ban dau,
vay c6 thé chon téng lugng nhu cau Q" = 12048 va S™ = 649,29.

3. Nhan xét:

Ta xét mo hinh du trir mot giai doan & mét sd trudng hop don gian.

a. Khi Cg = 0, nghia 13 lugng hang thira phai huy (Chang han cac linh kién dién tir bi hong,
qué dat, cac loai vaxin qué han, cac loai thuc phém tuoi séng, rau qua qua han...). Khi d6 ta c6 a
=1-Cy (C; + Cq) nhu vay ty 1€ Cy/ (Ci+ Cq) chinh 1a xé&c suat cua bién so (Q>SY), ty 1o nay
cho bict kha nang thiéu hang tai phuong an t61 uu, ty 1€ nay tdng néu nhu giad mua vao so véi gia
ban ra chénh 1¢ch nho, dong thoi thi¢t hai do khong thod man nhu cau khong qué 16n.

b. Trong m6 hinh trén, Q dugc xem nhu bién ngau nhién vi vay sau khi xac dinh Q' =S"ta
can giai bai toan tim chién luge dit hang cho moi thoi ky. Trong truong hop nay gia ban hang ung
v61 mo hinh Wilson bao gom gid mua, chi phi dy tri¥, chi phi that thiét tinh cho moéi don vi hang
bi thiéu hut tai chién lugc du trir toi wu. Viéc phan bai toan thanh hai budc giai nhu vy chac chan
khong cho ta phuong an t6i uu toan b, vi vay ta co thé sir dung thudt toan 1dp nhiéu vong dé tim
101 giai gan dung.

7.3.3 M6 hinh dy trir ¢6 san phim trung gian.

Mo hinh nay xét cac hé théng kinh té co san xuit ra san phdm. Trong cac day truyén san
xuat, h¢ thong thuong phai dy trit cac san pham trung gian (ban thanh pham) d¢ han ché kha nang
ca day chuyén san xuat phai ngirng hoat dong khi mdt may ctia day chuyén bi hong. Bé don gian,
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ta xét mot ddy chuyén gdm hai may A va B voi mot thung dung du trit ban thanh pham lién hé véi
nhau theo so dd sau:

May A Du trit ban thanh pham

A 4

May B

Trong day chuyén cé thé xay ra nhitng truong hop sau:

1. May A va may B clng tot

2. May A hong, may B tot

3. May A tbt, may B hong

4. May A héng, may B hong

Trong ca 4 trudng hop thi truong hop 2 va 3 can duy trit san pham trung gian. Luc d6 can dy
trt ban thanh pham gitra hai may sao cho tong chi phi tao ra du trit va thi¢t hai do viéc mot trong
hai mday phai ngirng hoat dong do may kia bi hdng, 1a nhé nhat.

1. M6 hinh bai toan

Xét mot xi nghiép san xudt cac thiét bi buu dién trén day n day nhu nhau, mdi diy chuyén
¢6 2 may. Gia sir A 1a khoang thoi gian trung binh giita hai 1an hong ctia may A; & 1a khoang thoi
gian hong ctiia may A mdi lan. Khi d6 & 1a dai lwong ngiu nhién voi ham mat d6 xac suat 1a f(3)
da biét; 8 1a thiét hai sinh ra do may B phai ngimg hoat dong trong mot don vi thoi gian. Ky hiéu
Z 1a luong dir trir ban thanh pham gitta hai may, Q 1a nang suat hoat dong cua may B trong mdt
don vi thoi gian. Khi d6 moi lan may A hdng, thi may B phai ngiing hoat dong va khoang thoi
gian ngung hoat dong da xac dinh bang biéu thtrc:

0,nfuzZ>Q

tg = 7 . (7.45)
0-—,néuZ<QS
Q

Nhu vay thiét hai trung binh sinh ra do may B phai ngimg hoat dong mdi 1an ctia mot day
chuyén san xuét 13:

- Z
G=5|,|6—— [f(8)dd (7.46)
IQ( Qq)

Néu trong khoang thoi gian trung binh giita hai lan hong ciia may A 1a A, thi trung binh
trong mdi don vi thoi gian (Chang han mot gid) sé co X 1an may A hong. Do d6 tong chi phi bao

quan dy trit va thiét hai do may B phai ngimg hoat dong ctia mot ddy chuyén san xuét 1a:

o ¢ Z
D=1Cz+— | | 6—— [F(0)dd (7.47)
(o5

Q

Téng thiét hai va chi phi cho quan 1y du trit ctia ca xi nghiép 1a:
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d % Z
F=nIC+— | | 0—— |f(8)dd (8.48)
" xf( Qj()

Q
2. Giai mé hinh

Ly luan giéng nhu giai mé hinh trugc day, gia tri tdi wu Z 1a nghiém cua phuong trinh:

dF z
it [C——— =0 7.49
A I f(6 (7.49)

Q
517
hay IC-—— | £(8)dd =0 (7.50)
A Q '[z
0
QMIC
= | f(3)dd = 7.51
= j 3) . (7.51)
Q

Giai (7.51) ta tim dugc Z" va suy ra cac gia tri khac. Tir (7.51) suy ra QAMC > O thi nhu cau
vé duy trit san phdm trung gian 1a khong can thiét.
3. Bai todn madu.

Gia sir ddy chuyén san xuat c6 2 may. Khoang thoi gian gitra hai 1an hong ciia may A 1a A
= 16 gio, trung binh mbi 1an hong kéo dai la 1.0 = E gi0, khoang thoi gian hong cia may A 1a

dai lugng ngdu nhién c6 phan phdi luy thira véi ham mat do xac suit 1a f(d) = ae ~® MBbi gio
may B nglmg hoat dong s& lam thiét hai & = 408, chi phi biao quin mdi don vi du trit trong mot
gio 1a 1.C = 0,1$. Véi nhitng didu kién lam viéc binh thuong, ning suit cia may B 1a Q = 20 thiét
bi/gio ; o= _8 Hay x4c dinh san pham du trit trung gian Z* i uu.

a

Gidi: Theo phan tich ¢ trén, ta dugc thoi gian may B ngung hoat dong:

0, néuzZ 220.%:10

tB =
L B 1
———,néuZ <20.—=10
2 20 2
Khoang thoi gian hong ciia may A 1a dai luong ngau nhién c6 phan phdi xac suét theo quy
, 11
luat luy thtra f(0) = a.E™", trong @6 o = — =
A1 /2

Tir cong thirc (8.51) ta tinh duoc lugng dur trit t6i wu Z” phai thoa mén diéu kién:
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2.016.001 _ (e

j 2e72°dS =
).
20
Z*

Giai ra dugc: 672(5] =0.08 => T _ 0,08

%)

(¢

Inl -2 Z" )Ine = In(0,08)
20

Z = -10m_S_ hay z*=101n@1n(12,5)
100 8

Tong chi phi bao quan va thiét hai tmg véi luong dy trit t6i wu la:
D =0,01.10. In(12,5) + 40 ]" (8 _ 10111(12,5)}26_25(18
16 _101n(12,5) 20

20

BAI TAP CHUONG 7

1. Mot ctra hang kinh doanh mgt mat hang dién tr. Nhu cau vé mat hang nay trong khu vuc
1a 40.000 don vi/nim. Gia mua mdi don vi la 14$, chi phi bao quan mdi don vi tinh ty 1& véi gia
mua theo hé s6 0,05. Chi phi cho mdi lan lién hé va hgp dong mua hang 1a 120$. Thoi gian tir lic
bét dau 1am hop dong dén khi c6 hang vé ban 13 3 thang.

a. Tinh lugng hang dit mdi 1an sao cho tong chi phi bé nhat. Xéac dinh thoi gian mdi chu ky
mua va tiéu thy hang. Xac dinh mirc hang con lai trong kho véo thoi diém can tién hanh lam tha
tuc mua hang cho chu ky sau.

b. V& d6 thi minh hoa va dua vao do thi mé ta hanh vi hop 1y cua cira hang khi c6 ha gia
cho 16 hang 16n hon hoic bang S,.

c. Néu cira hang nhan dugc mot bao gia mdi ciia mdt co s¢ khac vai don gia 13,5%, nhung
tién lién hé va hoan tat hop déng mua hang mdi lan 1a 125$ thi c6 nén chon mua & co s& méi nay
khong?

HD:

q*=3703.28
F(q*) =562592.296

a. t*=0.0926

n*=10.8
B* =2456.45

c. Chon mua ¢ co s¢ moi.

2. Nhu cAu mot mat hang dién t&r dan dung tai mdt thi xa do mot cong ty thuong mai cung
g hang nam 1a 30.000 chiéc. Gia mua mdi chiéc 14 48, chi phi du trit tinh theo khéi lwgng hang
luu kho mdi chiéc 1a 6$/nam. Chi phi cho mdi 1an dit hang 1a 50$. Viéc tiéu thu déu dan va thoi
gian nhdp hang vao kho khéng dang ké.
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a Xac dinh lugng hang dat mdi 1an t6t nhat va diém dat hang tuong Gng néu thoi gian dat
hang 1a 3 thang.

b. Gia sir co s¢ ban hang mudn cong ty mua véi s6 lugng mdi 16 16n hon mire tinh duge &
cdu a, co s nay du dinh s& ha gia hang 10% cho 16 hang tdi thiéu 1a S chiéc, nhung lai mudn cong
ty mua mdi 16 c6 s6 luong tdi thiéu d6 thi can dit S trong khoang nao? Trong trudng hop d6 néu
cong ty khong mua mdi 1an 16 hang S thi s& phai chi mot chi phi co hoi bao nhiéu?

HD:

q*=707.11
a. F(q*)=124242.641
B*=326.19

b. V& dé thi roi so sanh

3. Mot xi nghiép san xuat mot loai thiét bi vién thong du bao téng nhu cau loai nguyén li¢u
chinh dé san xuat thiét bi nay 1a 120.000 tan. Viéc ti€u thu déu dan va thoi gian nhap hang vao
kho khong dang ké, c¢6 hai phuong thirc mua nguyén li¢u.

Phuong thire I: Mdi dot mua tir tong cong ty kinh doanh loai nguyén liéu nay voi sé luong
tiy chon gia mdi tan 1a 2408, chi phi bio quan bang 12% gia mua, chi phi giao dich, to chirc mua
mdi tan 1a 1508.

Phuong thirc II: Chia déu tong nhu cau thanh 4 lan dit mua gia mdi tan 1a 225$, chi phi bao
quan bang 15% gia mua, chi phi giao dich, t6 chirc mua moi lan nhu phuong thuc 1.

a. Nén mua theo phuong thuc nao, néu dinh chién lugc sai thi thiét hai tdi thiéu 1a bao
nhiéu?

b. Néu tong nhu cau hang nam tang 10% va gid ca cling tang 10% con chi phi giao dich, t6
chirc mua khong d6i thi ndm sau nén mua nhu thé nao?

HD:

a. Phuwong thuc I: F(q*) = 28832199.379 USD

Phwong thiec I1: F;, = 28013100 USD

Chon phwong thire II. Néu mua theo phwong thire I thi thiét hai réi thiéu la 819099.379
USD

4. Mot tram ban xing mdi thang tiéu thu 16.000kg, cuong do tiéu thy déu va thoi gian bd
sung xang vé bon chira co thé bé qua, chi phi ¢ dinh cho mdi 1an mua tir nha cung cap 1a 1008,
gi4d mua tir nha cung cap 13 0,28%/kg, chi phi bao quan gdm hai phan: Chi phi ¢6 dinh mdi thang
320$ khong phu thude vao sd luong trong bon chita va chi phi tinh cho mbi kg mdi thang bang
15% gia mua. Hay cho biét gid ban ra tdi thiéu dé tram thu duoc tir mot kg sd tién 13i khong dudi
0,02$. Mubn dam bao mirc 13i d6 tram cén duy trit nhu thé nao?

HD: F(q*) = 5166.6061 USD. Gid bdn téi thiéu g=0.3429 USD/kg; q*=8728.72 USD

5. Mot nguoi dy dinh md mot cira hang ban bia, co so tu van thwong mai da cung cp cac
s6 lidu sau:

Téng nhu cau hang nim trong khu vuc do ctra hang cung cap 1a 14.000 thing. Gia mdi
thing vé dén ctra hang 1a 144$, chi phi cho ky hop dong mua ban mdi 1an ¢b dinh 1a 1008, chi phi
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bao quan va khoan tién 13i tién giri gop lai bang 7% gia hang (khong tinh chi phi hop dong mua
ban).

Hay xéc dinh tong s tién ti thiéu can c6 dé ngudi nay c6 thé mua ban hang, dap tmg nhu
cau theo cac du bao néu trén. Biét cudng do tiéu thu déu va thoi gian nhap hang khong dang ké.
Thoi gian tir khi 1am hgp dong dén khi c6 hang 13 1 thang.

HD: F(q*)=76103.64 USD

6. Vi cac dir kién ctia mo hinh Wilson.

a. Hay tim biéu thirc cho biét khi ting tong nhu cau, chi phi mua hang va chi phi dat hang
cung muc 1% thi tong chi phi nho nhit ting bao nhiéu %. Nhan xét gi vé gia tri biéu thuc nay tai
quy mo tdi wu, giai thich?

b. Gia str hé thong kho c6 sin voi dung tich My 16n hon quy mé t6i wu trong mo hinh. Vi
vy ngoai chi phi dy trit tinh theo thoi gia da néu trong mo hinh mdi don vi dung tich bo trong
chiu mét thiét hai 1a p. Hay néu cach giai quyét c6 loi nhat va minh hoa bang mot thi du cy thé.

HD:

a. Thay Cva A vao q* va F(q*) sau khi da tang C va A lén 1%. So sanh gia tri F(q*) moi va
F(q*) goc theo %.

b. Tw E‘ =q* Jo ta ¢6 quy mé kho can thay doi véi hé sé oo khi nhu cau thay doi a.

7. Mot cura hang ban 1€ luong thuc cho mot khu vuc dan cu voi téng nhu ciu hang nam la
60.000 tin. Chi phi cho mdi lan t6 chirc mua tir tng cong ty 1a 200$, gia mua mdi tan 1a 3008, chi
phi bao quan bang 20% gia mua. Ctra hang c6 mot hé¢ thong kho voi dung tich M = M, tan. Lugng
hang mdi lan ctra hang dang mua ding bang M.

a. Hién tai nguoi ta thiy rang viéc tang dung tich kho 1a can thiét, nhdm giam tong chi phi.
Hay xac dinh luong giam tong chi phi khi ting dung tich kho theo M.

b. Nén ting dung tich kho nhu thé nao dé tiét kiém nhat néu nhu hé sé chi phi bao quan véi
16 hang mua mdi 1an trén mirc M, bang 22% gia mua (cac diéu kién khac khong thay doi).

HD:
12.000.000USD

2

a. Dung tich kho My<632.46 tan thi F(S*) gidm theo dung tich M la 60

b. Tang dén 603 tan.

8. Nhu cau 1 loai thudc chita bénh thong thuong hang nam 1a 960.000 hop, mot cong ty
duge du tinh cung cdp s thudc nay tir mot co s& san xudt c6 cong suit du tinh 1.600.000
hop/nam. Chi phi cho mdi dot chuan bi san xut 1a 2508, chi phi san xuat mdi hop 1a 128, chi phi
bao quan bang 20% chi phi san xuat. Cong ty c6 1 kho dii 16n dé bao quan, viéc tiéu thu coi nhu
déu din va cuong d6 san xuét trong mdi ky khong ddi. Trong nam dau cong ty da chia thanh 6 dot
san xuat bang nhau va cung cap vira dii nhu ciu. Kiém tra thiy luong thudc qua kho 1a 500.000
hop.

Hay xac dinh lai kha nang san xuat cua co sd trén va dat ké hoach san xuat cho cic nim sau
v6i gia thiét cac yéu td khac khong thay doi.
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Néu c6 thé mua tir mot ngudn khac véi kha ning cung cap khong han ché, thoi gian nhap
hang vao kho coi nhu khong dang ké, gia mua mdi hop 108, chi phi giao dich hoan tat hgp dong
mdi 1an 400$ thi c6 nén mua hay khong trong hai truong hop.

- Khong chiu khiu hao co s& san xuét bi bo khong.

- Mbi nam khong san xuit khau hao phai chiu 1a 1.0008$.

HD:

Luwrong hang qua kho 1y thuyét la: Ry=384000.

+ Tinh lai cong sudt K*=2003478 hop/nam

- Lwrong hang dat tot nhdt S*=19595.92

- Luwong hang t6i da trong kho la: Z¥=10206.21

- Tong chi phi nhé nhat la F(S*)=11544494.896 USD
+ Mua ngoai khéng chiu chi phi khdu hao

- Lwong hang 16 wu ciia S*: S*=19595.92

- Tong chi phi nhé nhat: F(S*)=9639191.836 USD

+ Chiju chi phi khdu hao:

- Tong cho phi nhé nhdt: F(S*)=9640191.836 USD.

Nén mua ngoai ké ca phdi chiu chi phi khdu hao co sé san xudt.

9. Xét mé hinh dy trir xac dinh lwong hang mua mdi nam trong diéu kién nhu cau Q phan
phoi chuan voi trung binh va phuong sai hitu han trong di¢u kién ti€u thu déu, bé xung dan dan
vo1 cac tham s0 Q, K, A, C, I nhu da néu.

a. Hiy xéac dinh Q va tim chién lugc ddt hang c6 ham chi phi nho nhét twrong tng.

b. Néu 1 thi du bang sé va giai bai toan cho 2 nam lién tiép biét rang nhu cau tiéu thu ting
0%/ndm va nang lyc san xuat tang %/nam.

10. M6t cong ty kinh doanh xam 16p 6 6 ¢6 téng nhu cdu 120.000 bo/nim. Cong ty cb thé
mua ¢ hai ngudn voi cac di€u kién nhu sau:

Ngudn A: Tong cong suit sin xuat va cung tng 1a 600.000 bd/nam. Cach thirc cung tmg theo
dot voi cuong do deéu, chi phi cho moi lan dat hang la 200$. Gia moi bd 140$. Thoi gian tir Iuc lam
hop dong dén khi c6 hang dé ban la 15 ngay.

Ngudn B: Tong cong sudt du 16n va thoi gian cung tmg coi nhu khong déng ké. Gia hang 1a
138$/b6. Chi phi cho mdi lan dat hang 12 210$; thoi gian dat hang 45 ngay.

Chi phi dy trit tinh theo s6 lwong dy trit hién vat 1a 2,5$/1don vi.

a. Hay chon noi mua hang c6 tong chi phi bé nhat va tinh cac két qua twong tng.

b. Gia sir cac loai chi phi khac khong thay ddi, hiy xac dinh gia cao nhét c6 thé ciia ngudn
B ma cong ty mua hang ¢ nguon do.

HD:

a. Nguon A: F(S*)=18609782.270 USD.

Nguén B: F(S*)=16571220.032 USD. Chon nguon B.

- Luong hang t6i wu: S*=4491.97
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- Tong chi phi cuc tiéu: F(S*)=16571220.032 USD.

t*=0.0374, n*=26.71; B*=1318.62

11. Mot co so san xuit va cung tmg cho thi trudng loai phan bén A véi tong nhu cau 1a
30.000 tin/nam. Co s& nay c6 kha nang san xuat hang nim 40.000 tAn mot cach déu dan, ngoai ra
¢6 thé mua ngoai san phdm cung loai. Néu tu san xut chi phi cho 1 tin 12 140$, néu mua ngoai
gia 1 tAn 1a 138$; gia ban 1a 160$/tn. Trong truong hop mua ngoai, co s& phai chiu mot khoan
thiét hai do khong st dung thiét bi 1a 20.000$/nam. Hé s chi phi du trir tinh theo gia mua vao
hoidc theo chi phi san xudt 12 10%. Chi phi dit hang khi mua ngoai 1a 150$ mdi lan, va thoi gian
nhap hang khong dang ké, con chi phi chuin bi san xuat mdi 1an 1a 100$. Co s& nén mua ngoai
hay tu san xuét va cung tmg? Mdi 1dn mua hodc san xuét bao nhiéu dé tong 13i 16n nhét.

HD: Mua ngodi véi S*=804.66; F(S*)=4201184 USD. Téng ldi thu dwoc: 598816 USD.

12. Mot co s kinh doanh méay tinh di du bao tong sd6 may cé thé tiéu thy 1a 2.000
chiée/nam. Viéc tiéu thu coi nhu déu dan, tién von ¢ thé giri ngan hang véi tong 1ai suat khong
ky han 10%/nam. Chi phi cho viéc dit mua mdi 16 hang 13 400$, gid mdi may (da tinh thué nhap
khau) 1a 620$. Chi phi bao quan 1% gia may. Thoi gian tir lac 1am tha tuc nhap dén khi c6 may vé
va dugc phép ban ra la 3 thang.

a. Xac dinh ¢& 16 hang nhap mdi 1an sao cho tong chi phi bé nhat.

b. Néu bén cung cap may dat gia khuyén mai cho 16 hang tir 500 may tré 1én 5% gia thi co
nén thay d6i c& 16 hang mua mdi lan khong?

HD:

a. Luong hang tot nhat S*=153.17; F(S*)=1250446.052 USD.

b. Mua 16 500 chiéc: F(S*)=1195798 USD

13. Mot nha in c¢6 tong nhu cau 120 tan gidy/nim. Nha in c6 thé mua gidy tir 1 co so san
xudt c¢6 cong suat du 1on. Chi phi cho 1 1an giao dich mua hang 1a 60$; gia mdi tin gidy 160$ néu
mua 16 hang dudi 10 tdn, 158$ néu mua 16 hang tir 10 tan tré 1én. Chi phi bao quén tinh theo gia
v6i hé 56 0,02.

a. Xac dinh ¢& 16 hang mua mdi 1an sao cho téng chi phi bé nhét; mé ta két qua trén do thi.

b Néu bén ban chao hang véi gia 155$/tAn d6i voi mdi 16 hang 16 tin thi theo ban cé nén
mua theo 16 nay khong?

HD:

a. $*=275.59; F(S*)=316870.862; t*=0.1378; n*=7.26.

b. Tinh F(S) méi réi so sanh véi F(S*) ¢ cdu a. Tir d6 quyét dinh ¢é nén mua khéng.

14. Mot cong ty phat hanh mot mat hang vin hoa phim véi nhu ciu thudng xuyén, déu din.
MBJi 14n td chirc san xuat phat sinh mot chi phi ¢d dinh 1a 2008, chi phi truc tiép cho mdi don vi
phu thudc lugng phat hanh mdi 1an nhu sau: Néu mdi 1an phat hanh dué6i 1.000 don vi thi gi4 1a
0,83, tir 1.000 dén 3.000 gia 14 0,728, tir 3.000 dén 5.000 gia 1a 0,78, tir 5.000 tro 1én gia 14 0,858,
chi phi bao quan tinh theo gia véi hé s6 5%.

Xac dinh lugng phat hanh mdi 1an sao cho tong chi phi nho nhét, biét ring tong nhu cau
hang ndm la 25.000 don vi.

HD: Suy ludn giong bai 13.
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15. Nhu cau mot loai hoa chat san xuat phan bén 1a 8.000 tin/ndm. Chi phi cho mdi hop
d6ng mua hang 14 50$. Hé s6 chi phi dy trit 14 0,2; gia mdi tan phy thudc lugng mua mdi lan q
nhu sau:

néu 0 < q < 1.000 thi gia 1a 25%/tan.

néu 1.000 < q < 3.000 thi gia 24$/tan

néu q > 3.000 thi gia 23,5$/tdn

Thoi gian dat hang 90 ngay.

a. Xac dinh luong hang dt tot nhét; thoi gian 1 chu ky va diém dat hang twong tng trong
treong hop bd sung tirc thoi va tiéu thu deu.

b. Gia sur viéc tiéu thy 1a déu dan va bd sung dan voi cudong d6 16.000tin/nam. Hay xac
dinh lugng hang mua moi lan t61 wu va tong chi phi tuong tmg.

HD:

a. S*=1000.00; F(S*)=194800.00; t*=0.125; B*=972.60

b. S*=3000; F(S*)=191658

16. Nhu cau mét loai hang do mot cong ty dam nhiém cung cip 1a 10.000tAn/nim. Cuong
d6 nhu cau déu din, chi phi cho mdi dot t6 chirc mua 12 100$, chi phi cho mdi tin phu thudc qui
mod mua moi dot (M) nhu sau:

25$ néu M<1000 tan, 24$ néu 1000 tan <M < 5000 tan, 23,5% néu M > 5000 tan.

Chi phi bao quan bang 15% gia hang.

a. Xac dinh luong hang mua mdi l4n sao cho téng chi phi nho nhat; v& d6 thi minh hoa két
qua trén.

b. Gia sir cong ty dd mua theo qui mé t6i wru tim dugc & cau a, khi gid hang ting 1% con
moi chi phi khac khong do1, cong ty du dinh gidm qui mé mua moi lan 1%. Dy dinh nay c6 duy
tri dugc chién lugc to1 wu khong? Neéu thuc hién du dinh nay tong chi phi chénh Iéch so vdi tong
chi phi mua theo qui mo cii 1a bao nhi€u? so véi tong chi phi thap nhat c6 thé 1a bao nhiéu?

HD: Suy lugn twong tw nhu bai 15.

17. Mot co s& kinh doanh loai hang A, thong thuong mdi 16 hang nhap trong khoang 100
tan dén 500 tan, gia mdi tn 128, chi phi bao quan mdi tin 2$/nam, chi phi dat hang mdi 1an 120$
va thoi gian dat hang 1a 3 thang. Vi mét 1y do nao d6 co s¢ ndy mudn thay doi luong nhap hang
moi lan, bén ban dua ra thém céc phuong an:

Néu mdi 1an mua tir 500 tan tré 1én thi gia moi tan giam 5%; nguoc lai néu mua dudi 100
tan moi lan thi gid moi tan tang 10%; néu chi mua moi nam 1 lan véi khoi lugng tir 1500 tro 1én
thi gia mdi tan 1a 108$.

Hay chon phuong 4n mua c6 lgi nhat va tinh cac chi tiéu c6 lién quan dén viéc dy trix, tiéu
thyu. Biét rang nhu cau hang nam la 20000 tan va viéc ti€u thu coi nhu déu dén, thoi gian nhap
hang khong dang ké.

HD: Suy lugn twong tw nhw bai 13, 15.

254



Chirong VII: Ly thuyét quan 1y du triv

18. Nhu cau than cho mét nha may nhiét dién 1a 500 tin/nam. Viéc tiéu thy déu dan va bd
sung tirc thoi. Chi phi cho mdi lan 1am hop dong 1a 60$; hé s chi phi du trit 14 0,05. Gia mdi tan
than thay doi theo s6 Iugng moi hop dong q nhu sau:

néu 0 < q < 100 thi gia 1a 120$/tan.

néu 100<q<200 thi gia 110$/tan.

néu g 200 thi gia 1508$/tan.

Hay mo hinh hoa bai toan trén dudi dang mot bai toan du trir va giai bai toan do. Mo ta két
qua trén do thi.

HD: §*=200,; F(S*)=53175 ; t*=0.4 ; n*=2.5 ; B¥*=82.19

19. Mot cong ty duoc sir dung tong sd von 1.200.0008/nam. Nguoi ta co thé dem sb vén
nay mua ban trai phiéu. Chi phi cho moi lan mua ban mdt trai phicu la 20$. Lai suat trai phicu la
0,05% nam néu trai phicu c6 ménh gia nhé hon 1000008, 1ai suat 1a 0,08% nam néu trai phicu co
ménh gia tr 10.000 dén 50.000$ va tir 50.000$ tr¢ 1én 1ai suat 1a 0,1%. Hady mo hinh hod bai toan
nay thanh mot moé hinh dy trit va xac dinh mdt chién lugc dung tién mat c6 lgi nhat.

HD: Suy lugn twong tw nhw bai 15, 18.

20. Mot khach san du bao trong méi nam tiéu thu hét 40.000 chai ruou cung loai. Viéc ti€u
thu coi nhu déu dan va viéc nhap hang mat mot thoi gian khong dang ke. Chi phi bao quan tinh
theo gia voi hé s6 0,05% nam; Gia mdi chai 60$ néu mua it hon 100 chai mdi lan; gia 55$ néu
mua tir 100 deén 1.000 chai moi lan; néu mua tir 1.000 chai tr¢ 1én moi lan gia 1a 50$. Thoi gian
dat hang 2 thang; chi phi 1 1an dat hang 1a 1808$.

a. Xac dinh s6 chai rugu can mua mdi lan sao cho téng chi phi bé nhat; tinh diém dat hang
tuong Ung.

b. Néu Nha nudc co quyét dinh danh thué 20% trén gia mua vao, nhung hé s chi phi bao
quan van tinh voi gid chua tinh thue thi c6 can thay do6i luong hang mua moi lan khong?

HD:

a. S*=1385.64 ; F(S*)=6010392.305 USD ; B*=1032.78

b. Khong.

21. Mot cong ty su dung mot loai vat tu cho san xuét; loai vat tu nay co thé mua & 2 nguén
khéc nhau.

Nguon I: Chi phi mdi hgp dong 400.000d0ng; gia 12.000 dong/kg; thoi gian dat hang 45
ngay, bo sung hang dan voi cuong do 12tan/nam.

Nguon II: Chi phi mdi hop déng 600.000ddng; gia 110.000d6ng/kg néu mua it hon 1.000kg
moi lan va 10.500dong/kg néu mua tir 1.000kg trd Ién. Thoi gian dat hang 60 ngay, bo sung hang
mat thoi gian khong dang ke.

Tong nhu cau trong mdi nam 13 8 tan, chi phi du trir c6 hé s6 0,1 va gia sir tiéu thu déu din
trong nam. Hay xac dinh nguon mua co6 lgi va tong chi phi twong tng.

HD: Chon nguon II: S¥=3032.72 ; F(S*)=87174901 ; B*=1315.07

22. M6t nha may tinh ché duong c¢6 tong nhu ciu ban thanh phdm mdi nim 500.000 tan.

Nha may c6 thé mua ban thanh pham theo 1 trong hai phuong thirc:
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Phuong thirc thir nhét 1a mdi 1An mua mot khéi lugng nao d6 vai gia khong ddi bén ban thoa
thuan la 125%/tan. Chi phi co dinh giao dich 1a 20$ cho 1 lan.

Phuong thirc thir hai 13 mua theo mua gia s& 1a 120$/tan & dau thang 1 va 132$/tan & dau
thang 7, moi 1an mua du cho sau thang san xuat. Chi phi co6 dinh cho giao dich 1 lan 1a 458§.

Chi phi bao quan bang 5% gid mua. Hay chon cach mua sao cho tong chi phi nhé nhat.

HD: Phirong thirc I: Luong hdng toi wu S*=1788.85 ; F(S*)=62511180.340 USD ;
t*=0.0036 ; n*=279.51; B*=1645.57;

Phwong thiec II: F(S*)=64575090 USD. Chon phuong thurc 1.

256



Tai liéu tham khao

TAI LIEU THAM KHAO

1. TS Nguyén Quang va TS Nguyén Thuong Thai. Gi4o trinh toan chuyén nganh. NXB
Buu Dién, thang 9 nam 2003.

2. TS Nguyén Quang va CN Lé Vin Bong. Gido trinh toan tng dung. NXB Quan doi

nhan dan, ndm 2003.
3. GS.TS Tran Tuac.Bai giang quy hoach tuyén tinh DPHKT-1996

4. GS.TS Tran Tac. Huéng din giai bai tdp quy hoach tuyén tinh. NXBKH&KT, nim
1998.

5. Bai tdp quy hoach tuyén tinh. B mon toan, Truong PHGTVT, ndm 1996.

6. Bai tap toan kinh té. Truong PHTCKT, ndm 1995.

257



Muc luc

MUC LUC

258

LOI NOI PAU 3
CHUONG I: MOT SO KIEN THUC MO PAU
1.1. POI TUQNG NGHIEN CU'U CUA MON HQC 3
1.1.1. TONE QUAN V& 101 Tl ROA. 1.t 3
1.1.2. BAi tOAN t81 WU EONEG QUAL. ...t es e enees 4
1.1.3. Phan 10ai CAC DAT tOAN tO UL ......vvoeeveeeeeeeee et esss s s 4
1.1.4. N§i dung nghién ctiit cla MON NQC.......oociiiiiiiiieiieie ettt st eeae e 5
1.2. CO SO GIAI TiCH LOL 5
1.2.1. Khong gian tuyén tinh n chidu (R™).........covoovoeeeeeecieteeeeie oottt 5
1.2.2. Mot s6 tinh chat d6i vOi VEC 10 trong R™. ........ovuiveivieeeeeeeieeieeee e isesee e 6
1.2.3. KhOng Gian OCIL. ......oueivieeeeeeeeeceeeeeeeeetee ettt ame et et es e eneereeseneeneene 7
1.2.4. TAP COMPACL. c.vvteriireiiiieetieeiieeieeeeteeereesreeesesasseeassessssseessseessssessesssseesssesessssessseessseessees 7
1.2.5. Pudng thang, doan thang, Si8U PRANG. ..........cvvevi oo 8
1.2.6. TAP BOP 10 . oot 8
12,7 HAM IOT oot 9
1.2.8. Mot s6 tiéu chudn nhan bidt hAM 101, .........ovveveeeiieeeeeeeeeeee e 11
BAI TAP CHUONG 1. 11
CHUONG II: QUY HOACH TUYEN TiNH 14
2.1. MOT SO BAI TOAN THUC TE DAN TOI MO HINH QUY HOACH TUYEN TiNH14
2.1.1. Bai toan lap KE NOACK SAN KUAL. ...t e s e eeeeeeen 14
2.1.2. BAT tOAN VAN Tl.....ovoooiiieeseees e iesee e sse s s ese s esaseeesessnes 14
2.1.3. Bai toan nguoi ban hang (Bai t0an CAi tUT). ......ccveeveeeeeiieeiesienieeteseesee e see e 15
2.1.4. Bai toan lap ké hoach dau tur VON Cho SAN XUAL. «...v.veeveeeeeeeeee oo 15
2.2. MO HiINH BAI TOAN QUY HOACH TUYEN TiNH. 16
2.2.1. Bai toan quy hoach tuyén tinh t0Ng qUAL..........o.oveeveeveeeeeeeeeee oo eeee 16
2.2.2. DANG CHUAN TAC .11 eeeee 17
2.2.3 DANG CRINN FAC. ... 18
2.3. CAC PHEP BIEN POI DANG CUA BAI TOAN QUY HOACH TUYEN TiNH......... 19
2.3.1. RANG DUOC: ...eiuviiiieiiieiieiteit ettt ettt ettt ettt et e et e be e baense e st esa e saesseenseenseesseenses 19
232  DANG tATC: ...ovvovoeeeeeeeeeeeee e 20
2.3.3. Bién x; tu do c6 thé thay boi higu ctia 2 bién khong am, bang cach ddt:..........coovvvvn... 20
2.3.4. MOt rang budc DAL GANG thUC: .........veeeeeeeeee e eeeee 20
235 DINN LY oot 21
2.4 - MOT SO TiNH CHAT CUA BAI TOAN QUY HOACH TUYEN TiNH. .....cccoeeeurennee 23
2.5. PHUONG PHAP HINH HQC GIAI BAI TOAN QUY HOACH TUYEN TiNH 2 BIEN.
26
2.5.1 Biéu dién hinh hoc quy hoach tuyén tinh 2 Dién .........oovveveeeeeeeeeeeeeee e 26
2.5.2. Phuong phap hinh hoc giai bai todn QHTT 2 Biln ......c.ovvveeeeeeeeeeeeeeeeeeeeeeeeae. 28



Muc luc

2.6. PHUONG PHAP PON HINH 32
2.6.1. Co sO 1y luan clia phuong PhAP .......eevvieeeiieeiieeie ettt et sreesenaeenns 32
2.6.2. Thuat toan cua phuong phap don hinh ...........cccccviiiiiiiiiniie e 33
2.6.3. Phuong phap tim phuong an cuc bién xudt phét - bai toan “M” ..........ocoocvvueveereeerennnn 35
2.6.4. CAC DAL AP MAU ..ot 37

2.7. POI NGAU CUA BAI TOAN QUY HOACH TUYEN TiNH. 49
2.7.1 Cac dang bai t0AN AT NEAU. ...........veveeeeeeeeeeeee et 49
2.7.2. CAP 1N BUGC AOT NZAU ..o 51
2.7.3. Céc tinh chét ctia bai toAn A1 NZAU. .........ovoveeeeeeeeeeeeecee e 51
2.7.4. Quan hé ctia cp bAi toAN AOT NZAU ..o oot 51
2.7.5. CAC DAL TAP TNAU ..ottt enee e ese e sesenans 51

2.8. CAC PINH LY POI NGAU VA Y NGHIA CAP BAI TOAN POI NGAU.......coeurernee. 55
2.8.1. D00 1§ 1 (A1 DZAU). ...t oot 55
2.8.2. DInh 1§ 2 (V8 @0 18CH D). ..ottt 55
2.8.3. Ung dung cua dinh 1y d6 1éch bu phan tich tinh chét tdi uvu cia mot phuong an .......... 55
2.8.4. Y nghia cap bai toAn d01 NEAU ........vveeeeeeieeeeeeeeeeeee e 56
2.8.5. CAC DAT AP MAU ..ot saeneeen 57

2.9. PHUONG PHAP GIAI BAI TOAN POI NGAU POI XUNG 61
2.9 1. DA VAN Q8. ..o 61
2.9.2. CAC DAT AP MAU ..ot 62

BAI TAP CHUONG 2 64

CHUONG III: CAC MO RONG CUA QUY HOACH TUYEN TiNH 80

3.1. BAI TOAN VAN TAI PONG 80
3.1.1. NGO dUNG DAT LOAMN.....eeeiieiiit ettt eeeeee et e e ae et e e b eessbeeessaeessaeessseessseensseensses 80
3.1.2. Tinh chit chung ctia bai toAn VAN tai AONE .........cv.ovevieieeeeeee oo 81
3.1.3. Phuong phap thé vi giai bai toan van tai dang dONg ............o.ooeveeeeeveeeeeeeeeeeeeeeesenenn 82

3.2. MQT SO MO RONG CUA BAI TOAN VAN TAI. 93
3.2.1. Bai to4n vAn tai MO (Cung KNAC CAU).........ovuveveeeeeeeeeeeeee e 93
3.2.2. Bai t0AN VAN tA1 CUC GAL......couviiiieiriee ettt et eae e e eere e e e etreeeeareens 97
3.2.3. Bai toan van tai theo chi ti€u thoi glan ........ccceeeevieiienieneeeeee 100

3.3 BAI TOAN LAP HANH TRINH VAN CHUYEN. 104
33,1 BAItOAN: cevveveoeeeoe e 104
3.3.2. PRUONG PRADP GI&i ......veovvoeeeeeeeeeeeeeeee e 104
3.3.3. BATHAP MAU ....ooeeeeeeeeeeeeeeeee e eeenen 104

3.4. BAI TOAN LAP KHO TRAM HQP LY 108
34,1 BALEOAN ......oeoeeeeeeeeee e 108
3.4.2. Phuong Phap il .....cc.eevuieiiieiiieiieiieiieiteeesieeteee ettt 108
3.4.3. BAT AP MAU . ...oooveiieeceeeeeeeeeeeeee et neenaen 109

3.5. BAI TOAN SAN XUAT PONG BQ 112
35,1 BALtOAN ...oeoeoeeoeoe e 112



Muc luc

3.5.2. Phuong Phap 1AL ....cooeeeiieiiieiieieeit ettt ettt sttt e ees 113
3.5.3. BATL AP MAU c.voovooeoeeceeeeeeeeeeee e 113
BAI TAP CHUONG 3 115
CHUONG IV. CAC BAI TOAN TOI UU TREN MANG 121
4.1. MOT SO KHAI NIEM CO BAN 121
4.1.1. CAC NN NENTA.......iiiiiiieieee ettt b e ettt et n 121
4.1.2. Biéu dién d6 thi (graph) dudi dang ma trin. ..........ccoovveeveeeeeeiieseeesr oo, 122
4.1.3. MOt SO YEU 10 CUA B0 thi. v..evoeeeeeeeeeeee et 123
HINI 4.8 Qoo ettt e e e e et e e e b e s ers e e e s e e e e eeaaeeas 127
HIRA 4.8 B sssissrissssssisssssssssssssssssssasssasssnssasssssfibuossosd gl e et s vanenn 127
4.2. BAI TOAN PUONG PI NGAN NHAT. 128
4.2.1. NOT AUNZ DAT TOAN. ..eutieiieiieiieitiecitestteteeit et et et e st ebeenetesbae s eesaeesbaenseeseenseensnenseensen 128
4.2.2. Y N@NTA DAL OAN. 1...voeeeeeeeeeeeeeeeee ettt 129
4.2.3. PRUONZ PHAP ZIAL. weevieiieiieiieiieie ettt ettt ettt ettt et e be et et e st ebeenbeenbeenseenseen 129
4.3. MANG LIEN THONG NGAN NHAT. 133
4.3.1. NOi dung va y nghia ctla DAl tOAN. .......cceeiviiieiiiiiieeieeciee et 133
4.3.2. THUAL tOAN PIIIM. ..ot et e e e e e ettt e e e e e e eenarraeeeeeas 134
4.3.3. Thult toAN KIUSCAL .....oviiiiiiiiiicieieceeeeee ettt e e e eaeeas 135
4.4. BAI TOAN LUONG LON NHAT. 136
4.4.1. NOT AUNZ DAT LOAN. ...eieiieiieiieiiieiteiteiteit et ettt e ste et esteeteesseeseeseeseenseenseenseenseensean 136
4.4.2. Thuat todn FOord - FUIKEISON. ....c..vviiiiiiiiicieeic ettt 137
4.4.3. Kha niang thong qua clia 14t Cat - ¥ nghia ¢la NO.........o..oveveeveeeeereeeeeeeeeeeeeeeeeeean, 138
4.5. BAI TOAN LUONG NHO NHAT. 139
8.5.1. BAItOAN. «..ooovoeerrveeesibamasberesiatbees s omeesssesesessasssasssessssssesssessasssassssssssssnsssssssssssssssesssans 139
4.5.2. PRUONZ PRAP ZIAL. ©eeuvieciieiieieeiiiee ettt et et ste e vt ebeebeebeebeesseenseenseenseessesnseenseensens 139
4.5.3. Vi du tng dung trong thire tiN. ...........coovoviviieeeeeeee e 140
BAI TAP CHUONG 4 141
CHUONG V: MO HINH KINH TE VA MO HINH TOAN KINH TE 145
5.1 CAC KIEN THUC MO PAU VE MO HINH KINH TE. 145
5.1.1 CAC KNAT MBI ... 145
5.1.2 Cau triic ctia moO hinh t04n Kinh t&............o.oovovviveeieeeceeeeeeee e 146
5.2 XAY DUNG VA SU DUNG MO HINH TOAN KINH TE. 149
5.2.1 Xay dung mé hinh todn Kinh t&. ...........o.coooimivieeeeeeeeeeee e 149
5.2.2 Str dung mé hinh toan kinh té trong nghién ciru va lya chon giai phép kinh té t6i wu..150
5.3. CONG NGHE SAN XUAT VA HAM SAN XUAT 155
5.3.1. HAM SAN XUAL.......ooocvooceoeeceeeeeeee e s e seee e eeeeoon 155
5.3.2. Ham san xudt va bai todn curc tHu chi Phil.....o..ooveveeeeeeeeeeeeeeeee oo 157
5.3.3. HE 86 €O daN thay thé: .........o.ovuoeieieoeeeeee oo 158
5.3.4. Quan hé giita nang suat trung binh va ning sut bién ciia mot yéu t6 san xuat. .......... 159
5.3.5. Hi€u qua theo qUI MO. ..ccveeiiiiiieiieieeie ettt et e e e e e saaesneenns 160

260



Muc luc

5.3.6. Hé 5O €O daN theO QUI MO: ...e.vvoeeeeeeeeeeeeeeeeee e 160
5.3.7. TN DO KF thUAL. c..veoeeeeeeeeeeee e 160
5.3.8. MOt 56 ham SAn XUAL AAC DIG: .....vvoveeveeceeeeceeeeeee e 163
5.4 HAM CHI PHIi: 169
5.4.1 KBAT THBIN. ...vooovoeeoeeeeeeeeeeeee e 169
5.4.2 Phuong phap xay dung ham chi phi tr ham San XUAt: ..........co.cooivveevveeeeeeeeeeeeeean 169
5.4.3. Tinh chét cia ham chi P C(W,Q) ittt ettt et e es 170
5.5. HAM LQI NHUAN: 171
5.5 1 KRAT NIEIM: oot e et e e e s e e ae e e e s s e s e s aaeeeeeeeeennnaanes 171
5.5.2 Thi du vé xdy dung ham loi nhuén tir ham san xudt da bit: ..o 171
5.5.3. Tinh chAt cUa NAM 10T NUAN: c+..eeoeeeeeeeeeeeeee et eeee e s e e s see e 173
5.6. MOT SO MO HINH TANG TRUONG. 173
5.6.1 M6 hinh Macro khong c6 tré, khong tinh khau hao. ...........cc.cocoveeiveeveeeeeeeeeeeeseeens 173
5.6.2 Mo hinh Harrod — Domar cai bién (c6 xét hao mOn VON) ........o.veeveeeeeeeeeeeeeeeeeeenn 175
BAI TAP CHUONG 5. 177
CHUONG VI: MO HINH PHUC VU PAM PONG 184
6.1. CAC KHAI NIEM VE HE THONG PHUC VU PAM PONG 184
6.1.1 MO ta h& thONE PIUC VI ..ot 184
6.1.2. Cac yéu t clia hé thONG PRUC VU ........oveeeeeeeeeeeeeeeeeeeeeee e 184
6.2 TRANG THAI CUA HE THONG PHUC VU 186
6.2.1. DINh NGhTA: L.eeiiiie e s as 186
6.2.2. Qua trinh thay doi trang thai ctia hé thong PhUC VU........o..oveeveeeeeeeeee e 186
6.2.3 SO A0 trANG thAT:......oooeviiveeieeiteeeieee oo 186
6.2.4. Qui tic thiét 1ap hé phuong trinh trang thai ..............ccooovvvveeeeeeeeeeeee e 187
6.3 HE THONG PHUC VU TU CHOI 190
6.3.1. MO 1A N8 thONE: ..ottt 190
6.3.2 Qua trinh thay d6i trang thai ca hé thAng. ............oooeveeveeeeeeeeeeeeeee e 190
6.4.3. Céc chi tiéu danh gia chat lwong phuc vu ciia hé théng phuc vu tir chdi Erglange ..... 192
6.3.4. BAT tOAN MALL ....cooov.iiiieieieceececee e 194
6.4 HE THONG PHUC VU CHO VOI PO DAI HANG CHO VA THOI GIAN CHO
KHONG HAN CHE (HE THONG PHUC VU THUAN NHAT) 196
6.4.1 M0 ta D& thONE PIUC VU ...t 196
6.4.2 SO d6 trang thai cia NE thONG ..........oveovveeeeeeeeeeeeeeee e 196
6.4.3 Phuong trinh trang thai..........cccocieoiiiiiiiie e 196
6.4.4. Cac chi tiéu danh gia chat luong phuc vu cta hé thdng..........ocoovveeveveeeeeeeeeeee. 198
6.5. HE THONG PHUC VU CHO VOI PO DAI CHO HAN CHE VA THOI GIAN CHO
KHONG HAN CHE 201
6.5.1. MO 1A NE TAONG ... 201
6.5.2. Trang thai ca D& thONE .......o.ovvveeeeeeeeeeeeeeeeeeeeee e 201
6.5.3. Cac chi tiéu danh gia chat luong hoat dong ctia hé thdng............oveveeveeeeeeeeeeeeeenn. 203



Muc luc

6.6. CAC BAI TOAN MAU 205
BAI TAP CHUONG 6 212
CHUONG VII: LY THUYET QUAN LY DU TRU 218
7.1. MOT SO KHAI NIEM 218
7.1.1. CAC GINN NERTA. ..ottt ettt e st e ae e bessaeesaeenaesnaeenne e 218

7.1.2. Cac 1op mO hinh qUAN 1y du trll....cceeeiieiieieee e 218

7.2 CAC MO HINH QUAN LY DU TRU VOI CAC YEU TO PHI NGAU NHIEN.......... 219
7.2.1 M6 hinh quan 1y du trit Wilson (tiéu thu déu, bd sung tirc thoi)..........ccceewimeviereeeennne. 219

7.2.2 M6 hinh dy trit tiéu thu d8u, b0 SUNE dAN .......vveeeeeeeeeee et 226

7.2.3. M6 hinh du trit NhiBU MUTC iAot ees e ate et 230

8.2.4. M6 hinh dur trif nhilu SAN PRAM ........ovoeeeeeeeeeeeeee ettt 236

7.3. MO HINH QUAN LY DU TRU POI VOI YEU TO NGAU NHIEN 240
7.3.1. M6 hinh du trit €0 DA0 MBI .......c.oveoeveeeeeeeeeeciie et 241

7.3.2. M0 hinh dy trit mOt 181 dOAN ......cccueviiiiieie et 243

7.3.3 M6 hinh dy trit c6 san phAm truNg GIAn. .......ccooveveiiveeeeeeeecieeeeee oo 246

BAI TAP CHUONG 7 249
TAI LIEU THAM KHAO 257
MUC LUC 258

262



TOAN KINH TE

Ma s6: 417TKT210

Chiu trach nhiém ban thao
TRUNG TAM PAO TAO BUU CHINH VIEN THONG 1



	bia1(Sachbaigiang).pdf
	bia2(Sachbaigiang).pdf
	ToanKT.pdf
	bia3(Sachbaigiang).pdf

