Bai tdp co 5o tri tué nhan tao - SGU2009 Trang 1

CHUONG 1. CAC PHUONG PHAP TiM KIEM
Nguyén ly Heuristic

Thuat gidi tham lam

Vi nhiing bai toan ma khong gian trang thai c6 thé phét sinh cuc 16n thi viéc ding
phuong phéap vét can 13 diéu khong thé. Nguyén 1y tham lam l4y tiéu chuén t6i wu toan cuc
dé 1am tiéu chuan chon lya hanh dong trong pham vi cuc bd. Mot s6 vi du c6 thé ap dung
nguyén ly nay nhu cac bai toan c6 mo hinh toan hoc 1a bai toan ngudi ban hang, bai toan to
mau dd thi,... Hon nita néu c6 mot chién lugc tham lam hop 1y, thi phuong phap nay s&
tim dugc 101 giai ti wu; chfmg han thuat toan Kruskal, thuat toan Prim.
Luwgc do cia phwong phap tham lam

void Greedy(A,S) { A la tap cac ing cu vién, S la tdp nghiém}

{
S=¢
while (A # )
{
x=select(A); { chon phan tir tot nhat trong A}
A=A - {x}
if (S U {x} chip nhan dugc)
S=S v {x}
}
}

Bai toan hanh trinh ngwoi ban hang

C6 n thanh phé (duwoc danh sb tir 1 dén n), mot ngudi ban hang xuat phat tir mot
thanh phd, mudn di qua cac thanh phé khac, mdi thanh phd mét 1an rdi quay vé thanh ph
xut phat. Gia thiét biét duoc chi phi di tir thanh phd i dén thanh phd j 1a c[i,j]. Hay tim

mdt hanh trinh cho ngudi ban hang sao cho téng chi phi theo hanh trinh nay 14 thip nhét.
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Thuat gidi GTS1 (Greedy Traveling Saleman)
Input: s6 thanh phd 13 n, dinh xut phat u va ma tran chi phi ¢
Output: tour (thr ty cac thanh phd di qua),
cost — chi phi ing véi tour tim duoc
v=u;
tour={u};
cost=0;
fori=1ton
{ dat w 1a thanh phd ké sau thanh phé v.
tour=tour + {w};
cost=cost+c[v,w]
V=W;
}
tour=tour + {u};
cost=cost+c[v,u]
Vidu 1.1:
Cho d6 thi ¢6 ma tran chi phi nhu sau:

o 20 42 31 6 24
10 o 17 6 35 18
25 5 o 27 14 9

12 9 24 o 30 12
14 7 21 15 o« 38
40 15 16 5 20

Str dung giai thuat GTS1 dé tim hanh trinh bit dau tai cac dinh vi=1; v,=3; vi=4; v4=5

Hwéng din giai:

GTS1(vy) =155-52>54>56>3->1
Cost(vy) =6+7+6+12+16 +25="72.
Tuong ty tinh dugc:

GTS1(v2) =3-5254>51->55-5>6->3
Cost (v2) =5+6+12+6+38 +16=283.
GTS1(v3) =4 52515553564
Cost (v3) =9+10+6+21+9 +5=060.

GTS1(vs) =5-52>54>51>56>3->5
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Cost (v4) =7+6+12+24+16 +14="79.
Thuit gidi GTS2 (Greedy Traveling Saleman)
Input n, ¢, p,vi (i = 1.p)// vi 1a cac thanh phd cho trudc hodc ciing co thé duoc
chon ngau nhién trong tap 1..p
Output: besttour, bestcost
bestcost=0
besttour={}

fori=1top
{ GTS1(vy); // suy ra dugc tour(vy) va cost(vy)
If cost(vy)<bestcost
{ bestcost=cost(vi)
besttour=tour(vy)
b
}
Vidu 1.2.

Cho d6 thi c6 ma tran chi phi nhu sau:

o 20 42 31 6 24
10 o 17 6 35 18
25 5 o 27 14 9

12 9 24 o 30 12
14 7 21 15 o« 38

40 15 16 5 20

Str dung giai thuat GTS2 dé tim hanh trinh t6t nhat véi p=4 (v1=2; v2=3; v3=5; v4=6)
Hwéng din giai:

Ap dung giai thuat GTS1 nhu trén dé tinh

GTS1(vy) =254>51-5>5-53>56->2
Cost(vy) =.6+12+6+21+9+15=69

GTS1(v2) =3-5254>51->555>6->3
Cost (v2) =5+6+12+6+38 +16=283.

GTSI1(v3) =5-52-54>51>56->3->5
Cost (v3) =T+6+12+24+16 +14="79.
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GTS1(v4) =6>4-52>1-55->3-56
Cost (v4) =5+9+10+6+21 +9=060.
Két luan: Hanh trinh t6t nhat c6 chi phi 1a 60 v&i chi tiét tour nhu sau:
6>4-52->1-55->3-56

NGUYEN LY THU TU

Thyc hién hanh dong dua trén mot cau tric thu tu hop ly cua khéng gian can khao
sat dé nhanh chéng tim dugc 10i giai tot. Nguyén 1y nay dugc st dung nhiéu trong viée giai
quyét cac bai toan lap lich.

Sau déy 1a mot bai toan dién hinh cho nguyén 1y thir ty

Vidu

Gia str ¢c6 m may nhu nhau duogc ky hiéu tur Py,...,Pn. Cé n cong viéc Jy,....J, can
duoc thuc hién. Cac cong viéc co thé dugc thuc hién déng thoi va bat ky céng viéc nao
cling co thé chay trén mot may nao d6. Moi lan may dugc cho thyc hién mdt cong viéc no
s& lam cho t6i khi hoan chinh. Cong viéc J; ¢6 thoi gian thyc hién 1a T;

Muc dich cta ching ta 14 to chirc cach phan cong cac cong viéc dugc hoan thanh
trong thoi gian sém nhat.

THUAT GIAI 1:

Lap mét tha tu L cac cong viée can dugce thuc hién

Lap lai cac cong viée sau cho dén khi ndo cac cong viéc déu dugc phan cong:

Néu c6 may nao rinh thi nap cong viéc ké tiép trong danh sach L vao (néu c¢6 2 hay nhiéu
may cung ranh tai mot thoi diém thi may véi chi s6 thap s& duoc phan cho cong viéc).

Gid sur c6 3 may P1,P2,P3 va 6 cong viéc J1,J2,J3,J4,J5 J6 Voi

Ti=(2,5,8,1,5,1)

L=(J2,J5,J1,]4,J6,]3)

Thi phan cong theo phuong an nay s& khong toi wu (thoi gian hoan thanh cac cong viéce 1a
12)

THUAT GIAI 2:

Ta hay quan tim dén mot heuristic don gian nhu sau:

L* 1a phuong an ma cac cong viée dugc sip theo thir tu thoi gian giam dan. Ap dung nhu
thuat giai 1 va luc nay thoi gian hoan thanh 1a 8.

Tuy nhién heuristic nay khong chic di c6 mot phwong an tdi uu.

Vi du:

Cho 2 may P1,P2 va 5 cong viéc J1,J2,j3,j4,j5. thoi gian thuc hién cac cong viéc 1a
3,2,2,3,2. Thi cach phan cong cong viéc la:
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P1:322

P2:32
Thoi gian hoan thanh 1a 7. Trong khi thdi gian hoan thanh téi vu 1a 6:

33

222
BAI TOAN GIA CONG TREN HAI MAY VA THUAT TOAN JOHNSON
C6 n chi tiét mday D1, D2,..., Dn can phdai dwgc lan lwot gia cong trén 2 may A, B. Thoi
gian gia céng chi tiét D; trén mdy A la a;, trén may B la b; (i =1, 2,..., n). Hay tim lich
(trinh tw gia cong) cdc chi tiét trén hai mdy sao cho viéc hoan thanh gia céng tdt ca cdc
chi tiét la sém nhdt c6 thé duoc. Gida thiét rang, trinh ti gia cong cdc chi tiét trén hai may
la nhw nhau va cdc chi tiét dwoc lam trén may A réi dén mdy B.
Mot thuat toan hét strc ndi tiéng dé giai bai toan trén d6 1a thuat toan Johnson. Thuat todn
gdm cac bude nhu sau:
+ Chia céc chi tiét thanh 2 nhom: Nhém N; gém céc chi tiét D; thoa man a; < b; va nhém
N, gdm céc chi tiét D; thoa min a; > b;. Cac chi tiét D; thoa man a; = b; xép vao nhém nao
cling duoc.
+ Sap xép cac chi tiét trong N theo chidu ting cia cac a; va sip xép céc chi tiét trong N,
theo chiéu giam cua cac b;.
+ Nbi N, vao dudi Ny. Dy thu duoc (doc tir trai sang phai) sé 1a lich gia cong tdi uu.
Bai tap
BT1-1.a.Cho d6 thi c6 ma tran chi phi nhu sau:

o 28 36 34 10 29

16 o 20 11 37 23
17 9 o 32 18 13
16 13 28 o« 35 19
18 14 25 19 « 49
40 19 20 11 91 o

St dung giai thuat GTS2 dé tim hanh trinh t6t nhat voi p=4 (v1=2; v2=3; v3=5; v4=6)
b.Cho d6 thi c6 ma tran chi phi nhu sau:

o 19 27 25 1 20
7 o 11 2 28 14

8 4 «o 23 9 4
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7 4 19 o 26 10
9 5 16 10 o« 40

31 10 11 2 8 o
Hay st dung giai thuat GTS2 dé tim hanh trinh tot nhat voi p=4 (tai cac dinh 1, 3, 4, 5).
BT1-2.a.Cho d6 thi c6 ma tran chi phi nhu sau:

o 18 40 28 4 23
10 o 14 5 31 17
21 3 o 26 12 7
10 7 22 o 29 13
12 5 19 13 « 43

34 15 14 3 73 o

Hay sir dung giai thuat GTS2 dé tim hanh trinh t&t nhét véi p=4

o 28 36 34 10 29

16« 20 11 37 23

17 9 o 32 18 13

TR I TRR S kT RATE

18 14 25 19 o 49

40 19 20 11 91 o

Hay sﬁ;dung; giai tiluat GTS2 dé tim hanh trinh t5t nhat voi p=4
BT1-3.(bai toan cai ba 16)
Cho n mén hang (n < 50). Mén thtr i ¢6 khéi lugng 1 A[i] (s6 nguyén). Can chon nhiing
mén hang nao dé bo vao mot ba 16 sao tong khdi luong cta cac moén hang di chon 1a 16n
nhat nhung khong vuot qua khdi lwong W cho trude. (W < 100). Mbi mon chi chon 1 hoic
khong chon.
21
2678953
983
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BT1-4.Tap vin ban NUM.INP chita cac s6 nguyén duong c6 thé tring nhau hiy chon tir
d6 ra mot tap nho nhat cac s6 nguyén duong sao cho moi s trong tap di cho déu viét duoc
duéi dang tich cta cac sb trong tap dugc chon.
Két qua hay ghi vao tap vin ban NUM.OUT.
Vi du voi tap NUMLINP la:
15605220032401512453 14
Thi tap NUM.OUT la:
123514

BT1-5.Gia stt c6 m may nhu nhau dugc ky hiéu tir Py,...,Pp. Cé n cong viéc Jy,....J, can
duoc thuc hién. Céc cong viéc co thé duoc thuc hién déng thoi va bat ky cong viéc nao
cling co thé chay trén mot may nao d6. Mdi lan may dugc cho thyc hién mot cong viéc nod
s& lam cho t6i khi hoan chinh. Cong viéc J; ¢6 thoi gian thyc hién 1a T;

Muc dich ciia ching ta 1a t6 chirc cach phan cong cic cong viée dugc hoan thanh
trong thoi gian sém nhét.

a.Hay néu thuat giai giai quyét bai toan trén.

b.Gia su c6 3 may P1, P2, P3 va 6 cong viéc J1, J2,J3, J4, 15, J6 véi Ti=(7, 10, 13,

6,9, 6). Hay tim mot phuong an tot dé sap cac cong viéc vao cac may.
BT1-6.Viét chuong trinh cho bai toan 1ap lich sau
C6 n chi tiét may Dy, D,,..., D, can phai dugc lan luot gia cong trén 2 may A, B. Thoi gian
gia cong chi tiét D; trén may A 13 aj;, trén may B 1a b; (i =1, 2,..., n). Hay tim lich (trinh tu
gia cong) cac chi tiét trén hai may sao cho viéc hoan thanh gia cong tit ca cac chi tiét 1a
som nhat c6 thé dugc. Gia thiét rang, trinh tu gia cong cac chi tiét trén hai may 1a nhu nhau
va cac chi tiét duoc 1am trén may A roi dén may B.
Mot thuét toan hét stc noi tiéng dé giai bai toan trén do la thuat toan Johnson. Thuat toan
gdm cac budc nhu sau:
+ Chia céc chi tiét thanh 2 nhom: Nhém N, gém céc chi tiét D; thoa mén a; < b; va nhom
N, gém céc chi tiét D; thoa man a; > b;. Cac chi tiét D; thoa man a; = b; xép vao nhém nao
cling dugc.
+ Sap xép céc chi tiét trong N; theo chiéu ting cua cac a; va sip xép cac chi tiét trong N,
theo chiéu giam cua cac b;.
+ Nbi N, vao dudi Ny. Dy thu duoc (doc tir trai sang phai) sé 1a lich gia cong tdi uu.
BT1-7.C6 12 chi tiét may D, Dy,..., Dy, phai duoc lan luot gia cong trén 2 may M;,M,.
Thoi gian gia cong chi tiét D; trén may M, 1a {14,6,7,3,9,12,4,5,7,1,13,8}, trén may M, la
(5,7,3,9,12,6,19,2,44,17,8,4). Hay tim lich (trinh tu gia cdng) cac chi tiét trén hai may sao
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cho viéc hoan thanh gia cong tat ca cic chi tiét 1a som nhat c¢6 thé dugc. Gia thiét rang,
trinh ty gia cong cac chi tiét trén hai may 12 nhu nhau va cac chi tiét duoc 1am trén may M,
o1 dén may M.

BT1-8. Mot dich vu in 4n luan van tot nghiép, c6 3 nhan vién danh may va mot quan ly.

Dich vu nhan dugc yéu cau danh may ludn van cda sinh vién tot nghi€p nhu sau:

Ludnvan | L1 L2 L3 | L4 L5 | L6 L7 |L8 | L9 L10 |L11 |L12

S6 Trang | 200 |140 [70 | 100 [60 |120 |50 |80 |100 |150 |40 60

Gia su trong mdt gid thi mot nhan vién ddnh may dugc 10 trang

1.Phan chia cac luan van cho 03 nhan vién danh may sao cho thoi gian hoan thanh viéc
danh may luan vin 1a sém nhat.

2.Trong trudng hop ngudi quan 1y ciing tham gia danh méy, nhung cong suét ciia nguoi
quén 1y chi bang % cong suat ciia mot nhan vién. Tim cach chia cac luaaanj van cho 3 nhan
vién va ngudi quan 1y, sao cho thoi gian hoan thanh viéc ddnh may luén vén 13 sém nhét.
BT1-9.Viét chuong trinh cho thuat todan GTS1

BT1-10.Viét chuong trinh cho thuat toan GTS2
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Vén dé 2

Thuat gidi to mau

2.1.Bai toan to6 mau

Cho n thanh phé, hiy t6 mau cac thanh phd nay sao cho khong ¢ bit ky hai thanh
phé nao ké nhau dugc to cung mdt mau va s6 mau duoc t6 1a it nhat c6 thé.

Dit liéu vao duoc luu trén mot tran vudng c[i,j]. Néu c[i,j]=1 thi hai thanh phd i,j 1
ké nhau, c[i,j]=0 thi hai thanh phé i,j khong ké nhau.
2.2.Thuat giii to mau tham lam(Greedy)

Dung mau thi nhét t6 cho tat ca cac dinh cta dd thi ma cé thé t6 dugce, sau do dung
mau thtr hai t6 tat ca cac dinh cta d6 thi con lai c6 thé td duge va cit nhu thé cho dén khi t6
hét tit ca cac dinh cua db thi.

Lwoc dd caa thuat giai nay nhu sau:

m=1;
s6 dinh di duoc t6 = 0;

moi dinh déu chua duoc to6

do
{ fori=1ton
if (dinh i la chwa xét va co thé t6 dugc bang mau m)
{ t6 dinh i bang mau m, dinh i tr¢ thanh dinh da xét.
tang s6 dinh di duoc t6 1én 1 don vi
H
m++
}

while (s6 dinh d dugc to<n)

Vi du: Phuwong an dat sach 1én ké sach
Tai mot ctra hang sach, maéi nhap vé 12 quyén sach thudc cac loai sau:
Truyén cuoi: A, C, D, G.
Am nhac: B, H, K.
Lich su: E,J, L.
Khoa hoc: F, I
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Hay sap xép nhiing quyén sach nay vao ké sao cho sd ké sir dung 14 it nhat ma tuan theo
cac yéu cau sau:
-Céc quyén sach cung loai khong duoc dé chung mot ké.
-Quyén A khong duoc dé chung véi sach khoa hoc.
-Quyén L khong duoc dé chung véi sach 4m nhac.
Giai:
Budc 1: Lap ma trén ké

A|C|D|G|B|H|KJ|E |J |[L |F |I

A0 |1 |1 |1 I |1
c|1 |0 |1 |1

D1 |1 |0 |1

G |1 |1 (1]0

B 0 |1 |1 1

H 1 (0 |1 1

K I |1 1]0 1

E 0 |1 |1

—
—
()
—

|
—
—
—
—
—
(]

—
—_—
—
e

Budc 2: T6 mau theo nguyén ly tham lam

Dinh A|C|D|G|B|H|KJ|E|J |[L |F |I
mau 1 1 1 1

mau 2 2 2 2 2
mau 3 3 3 3
mau 4 4 4

Budc 3: Két luan 12 quyén sach trén duoc xép vao 4 ké
Ké 1: Gom cac quyén sach: A, B, E
K& 2: Gom cac quyén sach: C, H, J, F
K& 3: Gom cac quyén sach: D, K. I
K& 4: Gdm cac quyén sach: G, L
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2.3.Nguyén Iy sip xép theo thir ty két hop thuit gidi td mau tham lam
Budc 1:Sap xép cac dinh theo bac giam dan.
Budc 2:Dung mau thir nhét t6 cho dinh c6 bac cao nhit va cac dinh khac c6 thé to
con lai.
Budc 3:Dung mau thir hai t6 cho dinh c6 bac cao thir nhat (con lai) va cac dinh
khac 6 thé t6 con lai
Bude 4:Va clr nhu thé. .. cho dén khi tat ca cac dinh dugc t6 mau hét

Giai lai vi du Phuong an déit sach 1én ké sach

Budc 1: Lap ma tran ké

A|C|D|G|B|H|K|E|J L |F|I
A0 |1 |1 |1 I |1
ci|1 10 |1 |1

D1 |1 |0 |1

G|1 |1 (1]0

B 0 |1 |1 1
H 1 (0 |1 1
K I (1 1]0 1
E 0 |1 |1

J I (0 |1
L I (1 |1 (1 |1 |0
F 0 |1
I 1 |0

Budc 2: Tinh bac cia ting dinh

binh A|C|D|G|B|H|KJ|E|J |[L |F |I

Bac 513 13 |3 (3 |3 (3 |2 (2|5 |2 |2

Budce 3: T6 mau theo nguyén ly tham lam




Bai tdp co 5o tri tué nhan tao - SGU2009 Trang 12

mz‘lu4123.12312.23

(C6 thé thay — i bang cach gach mot duong chéo qua i - ¥ néi ngin cdm t6 mau i)

Budc 4: Két luan 12 quyén sach trén duoc xép vao 4 ké
Ké 1: GOom cac quyén sach: A, B, E
K& 2: Gom cac quyén sach: C, H, J, F
K& 3: Gom cac quyén sach: D, K. I
K& 4: Gom cac quyén sach: G, L

2.4.Thuit toan t6 mau toi wu

Lwoc dd cia thuat giai nay nhw sau:

Tinh béc cia tit ca cac dinh
while (con dinh ¢6 béc 16n hon 0)
{
-Tim dinh(chua duoc t6) c6 bac 16n nhit. Chang han dé 1a dinh io.
-Tim mau dé t6 dinh iy 12 mau nhé nhét trong danh sach cac mau con lai co
thé t6 cho dinh ip. Chang han d6 1a mau j.
-Ngan cAm viéc td6 mau j cho cac dinh ké v&i dinh i,
-T6 mau dinh i 1a j.
-Gan bac cua dinh duoc t6 béng 0, cac dinh ké véi dinh duge to ¢6 béac giam

di 1 don vi.

Sau khi két thiic vong 1ap trén co thé con dinh chua duogc t6 nhung tit ca cac dinh
lac nay déu da c6 bac bang 0 — nghia 1a khong thé ha bac duoc nita. Khi d6 mau
ctia cac dinh chua dugc t6 chinh 1a mau nho nhat hop 1¢ trong danh sach mau cia

dinh do.

Giai lai vi du Phuong an déit sach 1én ké sach
Budc 1: Lap ma tran ké

A|C|IDIGIBIHK|E|J]|L]|F]|I

A0 |1 |1]1 1|1
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Cji170]1}1

D1 |1]0]1

G|1(1]1]60

B 0|11 1
H 11011 1
K 1| 1]0 1
E 0|11
J 11071
L I{1{1j1}17]0
F 011
I 110

Budc 2: Tinh bac cia tirng dinh

binh A|C|D|G|B|H|KJ|E|J |[L |F |I

Bac 5013 13 |3 (3 |3 (3 |2 (2|5 |2 |2

Budce 3: T6 mau bang thudt toan t6 mau t6i uu

Tocacdinhconlai |1 |2 [3 |4 [2 |3 [4 [2 [3 |1 [2 |3
T6 mau lan 8 2 | -2
T6 mau lan 7 2 -2
T6 mau lan 6 3 (-3
T6 mau lan 5 3 (-3
T6 mau lan 4 2 |22
T6 mau lan 3 2 |22
T6 mau lan 2 SRS EEISEE
T6 mau lan 1 1| -1[-1]-1 -1 -1

Dinh A|C|D|G|B|H|K|E |[J |[L |F |I
Béc 5013 (3 [3 3 [3 (3 ]2 (21512 ]2
Ha bac lan 1 0 (2212313 [3[21]21]51]1]1
Ha bic lan 2 0 (2 ]2 212121211 ]o |1 ]1
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Ha bac lan 3 oo 1 |1 [21]2]2]1t |1 ]o]1]1
Ha bac lan 4 0 |0 |1 [1 [0 [1 |1 |1 |1 [0 |1 |1
Ha bic lan 5 oo fofo o |1 1|1 [1]0 1|1
Ha bac lan 6 0 /ofofofo oo |1 [1]0 1|1
Ha bac lan 7 0 /oo o fofofololo o |1 |1
Ha bac lan 8 0 {0 [0 |0 [0 [0 [0 ]|O O[O ]O]O

Budc 4: Két luan: 12 quyén sach trén dugc xép vao bdn ké nhu sau.
Ké 1 gdm cac quyén: A, L
Ke 2 gém cac quyén: C,B,E, F
Ké 3 gébm cac quyén: D, H, J, I
Ké 4 gdbm céc quyén: G, K

Bai tap
BT2-1.T6 mau cho céc tinh ciia mot ban do
Cho ban dd cac tinh mién Béac Viét Nam nhu sau. Hiy t6 mau cho cac tinh ndy sao cho hai

tinh giap ranh khong dugc t6 cung mot mau.

Quy udc:
1: Son La
2: Lai Chau
3:Lao Cai
4:Yeén Bai
5:Vinh Phtic
6:Tuyén Quang



Bai tdp co 5o tri tué nhan tao - SGU2009 Trang 15

7:Ha Giang
8:Cao Bang
9:Bic Thai
Hay gitip cac em hoan thanh bai tap trén v6i s mau can dung it nhat.
BT2-2.T6 mau ban dd nuéc My
T6 mau mdt phan ban do ciia nwdéc My gdm 14 tiéu bang sao cho hai bang giap ranh khong

t6 chung mot mau va s6 mau can to 1a it nhat c6 the.

NEBRASKA

NEVADA

MISSISIPI

ARIZONA
GEORGIA

LOUISIANA ORI

BT2-3. Sip lich thi d4u co vua

Tai vong loai bang B ctia mot giai vo dich co vua gom 8 ky thu. Cac ky tha thi dau
vong tron dé tinh diém. Biét rang hién tai:

Ky thu 1 da thi ¢au voi ky tha 3 & 4

Ky thu 4 da thi ¢au voi ky thu 2, 3 & 8

Ky thu 5 da thi ¢au voi ky thu 6 & 8

Ky thu 7 ¢4 thi dau véiky tha 1,4 & 5

Trong mot budi thi mdi ky tha chi thi dAu mot tran. Hay lap lich thi d4u cho céc
tran con lai sao cho s& budi can thuc hién 1a it nhét.
BT2-4.Sip lich hdi thao khoa hoc
Gid sir c6 mot hoi thao khoa hoc duge t6 chirc véi 9 chi dé khéc nhau ky hidu la:
A,B,C,D.E.F,G,H,I. Mdi chu dé duoc dién ra trong mot budi, trong d6 c6 cac chii dé sau
khong duoc dién ra dong thoi trong cing mot budi: AE, BC, C
D, ED, ABD, AHI, BHI, DFI, DHI, FGH.
Hay b tri cac chii dé trén vao cac budi sao cho s6 budi dién ra hoi thao 1a it nhat c6 thé
BT2-5.Gia st ¢6 06 cudc mitting A,B,C,D,E,F can duoc td chirc. Mdi cude mitting dugc to
chirc trong mot budi. Cac cudc mitting sau khong dugc dién ra déng thoi:ABC, ACD,

CDF, BE, EF. Hay bo tri cac cude mitting vao cac budi sao cho sb budi din ra 13 it nhat.
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BT2-6.Gia st c6 10 cudc mitting A,B,C,D,E,F,G,H,K,L dugc td chirc. Mbi cude mitting
dugc t6 chirc trong mot budi. Cc cude mitting sau khong duge dién ra dong thoi:AD, ABG,
BEG, EGH, HK, BCE, CFL, FKL. Hay bd tri cac cude mitting vao cac budi sao cho sd
budi dién ra la it nhét.

BT2-7.Cho d6 thi gdm 10 dinh nhu sau. Hiy t6 mau cac dinh cta db thi sao cho khong cé

hai dinh no ké nhau dugc t6 cing mau va s6 may can t6 1a it nhat co the.

A D K

C /
F H

BT2-8.Viét chuong trinh cho thuét toan t6 mau tham lam.

BT2-9.Viét chuong trinh cho thuit toan t6 mau tham lam két hop sép thir ty.

BT2-10.Viét chuong trinh cho thuat toan t6 mau tbi wu.
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Van dé 3
Tim Kkiém wu tién toi wu

(thuat giai A*)

Tim kiém vu tién t6i wu c6 nhiéu phién ban, trong muc nay ching ta chi dé cap dén thuat
giai AT,
3.1.Trinh bay thuit giii
Budce 1: Khoi dong
- Moi dinh n 14 ham f, g, h déu an.
- M6 dinh dau tién S,. Gan g(S,)=0.
- Sir dung tri thirc bo sung wéc tinh h(S,).
- Tinh £(So) = g(So) + h(S,).
Budc 2: Lugng gia
- Chon 1 dinh mé ung véi ham f 1a min va goi 1a dinh N.
- Néu N la dich — ding (duwong di tir dinh ban dau dén dinh N 1a ngén nhit va bang
g(N)).
- Néu khong ton tai N thi cdy biéu dién van dé khong co dudng di toi muc tiéu —
dung (bai toan khong 101 giai).
- Néu t6n tai nhiéu hon 1 dinh N ¢6 cting ham f,,;, thi phai kiém tra xem trong s6 d6
c6 dinh nao 1a dich khong.
+ Néu c6 — dimg.
+ Néu khong — chon ngau nhién 1 trong cac dinh d6 va goi d6 1a dinh N.
Bude 3: Phat trién
- Pong dinh N va mo moi dinh sau N.
- Moi dinh S sau N, tinh.
g(S) = g(N) + g(N -§).
- Dung tri thirc bd sung dé udc tinh ham h(S).
- Tinh £(S) = g(S) + h(S).
Budc 4: Quay lui
- Quay lai budc 2.
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Hinh anh cua thuat giai A"

So
S S S13 S1s Sin
v
Su Sx Sa3 Sa ‘ Sam
v
S31 ‘ S32 S33 Sz ‘ S3p

3.2. Sir dung thuat giai A*" giai bai toan TACI

Bai toan TACI

C6 n*-1 s6 mang cac gia tri tir 1 téi n>-1 duogc sap xép vao mot ludi cac 6 vudng kich
thude n x n. Mdi sb d6 duoc 201 la mdt quan co va ludi 6 do dugce goi la ban co. Co6 mot vi
tri cia ban co bo trong. Mdi 1an di chuyén quéan, ngudi choi duoc phép chuyén mot quan &
vi tri 6 tiép gip canh voi 6 trong vao 6 trong.

Yéu cau: Tir mot trang thai ban dau (a) (su sip xép ban dau cua cac quan trén ban
c0), hay thuc hién cac nudc di hop 1€ dé thu duoc trang thai két thuc (b) (trang thai dich
can dat duoc).

Vi du:

Bit dau véi trang thai (a), cho biét cach thay doi (day 6 s) it nhat dé dugc trang
thai (b). St dung khoang cach Mahattan lam ham heuristic. Dinh nghia khoang cach
Mahattan 1a tong khoang cach theo chiéu ngang va chiéu doc ciia cac 6 sb so v6i trang thai

dich.
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1 7 1| 4|7
5148 - 2 158
2 136 316

(a) (b)

(c6 thé quy udc vé thir tir day theo cac hudng nhu sau: trai- phai- trén —dudi)

Budc 1: Pay lan 1

1 7
g(So)=0
5 4 8 h(S,) =5
2 3 6 f(SO) = 5
(So)
1 7 1 7 1 4 7
5 4 8 5 4 8 5 8
2 3 6 2 3 6 2 3 6
S]] Slz SlS
g(Sin) =1 gSn)=1 g(Si3) =1
h(S11)=6 h(S12) =6 h(S13) = 4
f(Si1)=7 f(S12) =7 f(S;3)=5

Chon dinh (S;3) 1a dinh mé vi dinh nay c6 f 13 nho nhét.
Budc 2: Pay lan 2

L1417 g(Si3) =1
5 g8 | h(Siz)=4
f(S;z)=5
23 (6| OV
(S13)
1 4 7 1 4 7 1 4 7
5 8 5 8 5 3 8
2 3 6 2 3 6 2 6
S21 Szz SZ3
g(S21)=2 g(522) =2 g(S»)=2
h(SZI) =3 h(SZ2) =5 h(823) =5
f(Szl) =5 f(SZZ) =17 f(SZ3) =7

Chon dinh (S;;) 1a dinh mé vi dinh nay c6 f 1a nhé nhit.
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Budc 3: Pay lan 3

1| 4|7
g(S21) =2
> | 8 h(S21) =3
213 1|6 f(S2)=5
(S21)
4 7 1 4 7
1 5 8 2 5 8
2 3 6 3 6
Sz S32
g(S31) =3 g(S32) =3
h(S31) =4 h(S32) =2
f(S;1)=7 f(S32) =5
Chon dinh (S3,) 1a dinh mé vi dinh nay c6 f 13 nho nhét.
Budc 4: Day lan 4
1| 4 |7
g(S32) =3
> |8 h(S3) =2
213 |6 f(Sz2) =5
(S32)
1 4 7
2 5 8
3 6
Sai
g(Sa) =4
h(S41) =1
f(S41) =35

Chon dinh (S4;) 1a dinh m&
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Budc 5: Pay lan 5

1 4 7
g(Ss1) =4
2158 h(S41) =1
3 6 f(Sa1) =5
(Sa1)
1 4 7 1 4 7
2 5 8 2 8
3 6 3 5 6
Ss] SSZ
g(Ss1)=5 g(8s2) =5
h(Ss;)=0 h(Ssp) =2
f(Ss1) =5 f(Ss;) =7

Chon dinh (Ss;) 1a dinh mé vi dinh nay c6 f 13 nho nhét.

Budc 6: Két luan v6i ham heuristic dé cho, ta tim dugc duong di toi trang thai dich nhu
sau: (So) — (S13) — (S21) = (S32) = (Sa1) — (Ss1)

Vi du : Bai toan dat quan hiu

M0 ta bai toadn:

Cho ban co vua c6 kich thudc n x n. Hay dat tdam quan hau vao trong ban co sao cho khéng
c6 quan hau nao dn quén hau nao.

Heuristic dé nghi cho bai todn tdm quédn hdu:

Heuristic dé nghi: 1an luot dat cac quan hau vao cac dong trong ban cd va chon 6 dat quan
héu tai vi tri ma khi ddt quan hau tai d6 s 6 khong ché thém 1a it nhat.

Giai bai toan 5 quan hau

Cho ban co vua kich thudce 5x5. Hay dat tim quén hau vao trong ban c¢ sao cho khong co

quan hau nao an quan hau nao.

A W DN
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Giai
Budce 1: Bat quan hau tai dong 1

Luong gia:

Budc 2: Bat quan hau tai dong 2

Luong gia

Chon 6 (2,4) lam 6 dit hau

Budce 3: Bat quan hau tai dong 3

Luong gia

Chon 6 (3,2) lam 6 dat hau



Bai tdp co 5o tri tué nhan tao - SGU2009 Trang 23

Budc 4: bat quan hau tai dong 4

Luong gia

Chon 6 (4,5) 1am 6 dit hau

Budc 5: bBat quan hau tai dong 5

Luong gia

Chon 6 (5,3) 1am 6 dit hau

Bude 6:Két luan:

Vi Heuristic da cho ta tim dugc phuong an dat hau nhu hinh veé sau:
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Bai tap
BT3-1.Hiy st dung giai thuat A= tim kiém vé6i tri thirc bd sung (Algorithm
knowledgeable For Tree) dé giai bai toan thap Ha Noi trong truong hop n=3 biét:

A B C A B C
Trang thai bit dau Trang thi két thiic

Luu y thém vé cac truong hop c6 thé & cot C va gia tri h tuong tng:

1
2|2 1 1
3131313 1122

0o 1 2 3 4 5 6 7

8 |3 1213
2164 > 8 4
1715 71615

(@) (b)

n*-1

Vé6i d0 udc lugng H= 25 (a;,b,) Trong d6 o(a,,b, )l1a s6 bude dich chuyén (theo
i=1

chiéu ngang va chiéu doc) de day 6 a; veé dung vi tri 6 b

BT3-3. Dung thuét giai A" giai bai toan TACI sau:

2873 11273
6 | 4 > |8 4
BERE 765

(a) (b)
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n*-1

Véi do uoe luong H =Y 5(a,,b;) Trong d6 5(a,,b, )1a sé buée dich chuyén (theo
i=1

chiéu ngang va chiéu doc) dé day 6 a; vé ding vi tri 6 b;

BT3-4.Bai toan Ma di tuin
Cho ban cd vua kich thudc 8x8 (tong quat 1a n x n). Dat mot con ma & vi tri (ho,co). Hay
liét ké cac nudc di ctia con ma sao cho con ma di qua tAt ca cac 6 trén ban cd, mdi 6 chi
qua mot 1an duy nhat.

BT3-5.Tro choi Nim

Co 3 déng s6i, moi déng $01 c6 nl,n2 va n3 vién.nguoi choi dén lugt minh duogc bde tir
mot déng bat ky mot sd vién soi bat ky (>0), ai khong con gi dé bdc 1a thua, hay lap trinh
tro choi trén.

BT3-6.Cho hai khéi ing véi trang thai bat dau va trang thai két thiic nhu sau:

A H

QA O dO =T Q@
> Wl O O o T oaQ

B

Trang thai bat dau Trang thai két thiic
C6 hai thao tac dé bién d6i 1a:
+L€iy mot khdi & dinh cua mot cot bat ky va dat n6 lén mot chd tréng tao thanh mot cot
mai. Luu y 1a chi co thé tao ra toi da 2 cot méi
+L4y mot khbi & dinh mot cot va dat nd 1én dinh mot cot khac.
Hay xéc dinh sd thao tac it nhat dé bién d6i cot da cho thanh cot két qua.

BT3-7.Dung thuat giai A" giai bai toan TACI sau:

8 [ 3 17273
216 |4 > 8 4
NERE 71615

(2) (b)
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Goi S, va Sg l1an luot 13 hai ma tran cia trang thai ban dau va trang thai két thic.
Ham h(n) cho biét s6 cac chir sé trong trang thai n khong trung véi vi tri ctia nd trong trang
thai dich. Trang thai co tiém ning din tdi dich nhanh nhat 13 trang thai c6 ham danh gia h
dat gia tri min.
BT3-8.Hiy dung thuét gial leo ddI tim dudng di ngén nhit tir dinh bét dau S dén dinh dich
G trong dd thi sau, cho biét h(n) = |toa d0 x cua dich - toa d x cua n| +|toa d0 y cua dich -

toa dd y cua n|

BT3-11.Viét chuong trinh mé phong bai toan TACI véi thuat toan AT
BT3-12. a.Viét chuong trinh mé phong bai toan dit n quan hau véi thuat toan A,

b.Viét chwong trinh mé phong bai toan dit n quan mé véi thuat toan AT
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Vén dé 4

Thuat toan Vuwong Hao va thuét toan Robinson

4.1.Thuat toan Vwong Hao
Budc 1:Phat biéu lai gia thiét va két ludn cia bai toan dudi dang chuén sau:
GT,, GTy,...., GTy1, GTy, > KLy, KL,,...., KLpy.1, KLy
Trong do6 cac GT; va KL; dugc xay dyng tir cac bién ménh dé va cac phép toan A, v, —.
Budc 2:Chuyén vé cac gia tri GTj, KL; c6 dang phu dinh.
Budéc 3:Thay phép toan A & GT; va phép toan v ¢ KL; bang dau «,”.
Budc 4:Néu dong hién hanh c6 mot trong hai dang sau:
Dang 1:
GT,, GTy,...,avb,..., GTy1, GTy, > KLy, KL,,...., KLy.1, KLy
Thi thay bang hai dong:
{GTI,GTz,...,a,...,GTn.l,GTn—> KL, KL,...., KLg1, KLy
GT,, GTy,..., b,..., GTy.1, GT, > KLy, KLo,...., KLy1, KLy
Dang 2:
GT,, GTa,..., GTyh.y, GTy = KLy, KLy,...,.a A b,..., KLy, KLy
Thi thay bang hai dong:
{GTl, GTy,...., GTy1, GTy, > KLy, KL,,...,a,..., KLn.1, KLn
GT,, GTy,...., GTy.1, GT, > KLy, KL,,...,b,..., KLi.1, KLy
Budc 5: M6t dong dugc ching minh néu ton tai chung mot ménh dé & ca hai vé.
Budc 6:
6.a.Mot van dé duoc gidi quyét tron ven néu moi dong dan xuét biéu dién & dang
chuan dugc chimg minh.
6.b.Néu mot dong khong con dau lién két A, v va ca hai vé khong co chung ménh

dé nao thi dong d6 khéng dugc chimg minh.

Luu y vé cac cong thirc co ban:
p~>q=—=p—q
- (pvq) = —plirq

- (pArq) = —pVvil—q

4.2. Thuit toan Robinson
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Budc 1: Phat biéu lai gia thiét va két luan bai toan dudi dang chuén sau.
GT, GTy, ..., GT, — KL, KL, ..., KLy
Trong d6 cac GTi va KLi duoc xdy dung nhd cac bién ménh dé va cac phép toan v, A ,—
Budc 2: Bién d6i dong trén thanh danh sach cac ménh dé
{GTy, GTy, ..., GTy,—KL;, =KLo, ..., = KLy}
Budc 3: Néu trong danh sach cac ménh dé & bude 2 ¢6 2 ménh dé dbi ngdu nhau (dang {a,
—a}) thi vin d& duogc giai quyét xong, con khong thi chuyén sang budc 4.
Budc 4: Xay dung 1 ménh dé moi bang cach tuyén 1 cip ménh dé trong danh sach cac
ménh dé & bude 2, néu ménh dé mai ¢ cac bién ménh dé doi ngﬁu nhau thi nhiing bién ddi
do duoc loai bo.
Buéc 5: Bo dung ménh dé m&i vao danh sach va loai bé 2 ménh dé cii vira tao thanh ménh
dé moi ra khoi danh sach.
Budc 6: Néu khong xdy dyng thém ménh dé méi nao va trong danh sach ciac ménh dé
khong c6 2 ménh dé dbi ngau nhau thi van dé phat biéu ¢ dang chuan budc 1 12 sai
Bai tap
BT4-1.a.Ching minhring p — q,q — rsuyrap— r
b.Ching minhring (a A b)—c,(b A ¢)—d, —dsuyraa—b
c.Chimg minhring (@ A b)—c,(b A ¢)—d, ~dsuyraa— —b
BT4-2.Ching minh ring p—>4g,q 11— tpsuyrat—u
BT4-3.Ching minh ring p—>4g,q 11— tpsuyrau—t
BT4-4.Ching minh ring p—q,q = 1, T — s,psuyrap A s
BT4-5.Ching minh rang (a Ab)—c,(b A c)—d,a A bsuyrad
BT4-6.Ching minh ring (a A b)—c,(b A c)—d,a,bsuyrad
BT4-7.Ching minh rang (@a—>b)arc=0b Ac)v(can —2a)
BT4-8.Ching minh rang Cho tap gia thiét {a >b A c,c—>e v f,b — —e}
Hay bién doi tap gia thiét vé dang chuan va chimg minh néu c6 thém diéu kién a thi c6 thé
suy ra f (néu rd phuong phap duoc sir dung dé chirng minh).
BT4-9. Chirng minh ring
a. (pvdA(—qVvr) A(-rVS)A(—uV—=s)—>—pVv—u
b. —qA(=pVvq > —(pAs)
BT4-10.Ching minh rang
a. Cho {(a Ab)—c,(bAc)—d,(aAb)}. Hoid?
b.Cho {a—bvd,d—eAf,ena—b}. Hoia— d?
c.Cho {(a A b)—c,(b A c)—d,qd}. Hoi rang a—b ?
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e.CM tr {(p A @) =1, (q AT) —s,qs}. Hoip—>q?
f.Cho {qpvq,qqvr,qrvs,quv-s}. Héiqp,qu

g.Cho {a—b,a—cve,bac—d, e—f, fvd —g, a}. Hoi g?



Bai tdp co 5o tri tué nhan tao - SGU2009

Trang 30

Véan dé 5

May hoc

BT5-1.X4c dinh 12 ngudi chau Au hay nguoi chau A khi xem xét mot nhom ngudi cin ctr

trén hinh déng, chiéu cao va gidi tinh.

Hinh dang Chiéu cao Gi6i tinh Két qua
1 To Trung binh Nam Chau A
2 Nho Thap Nam Chau A
3 Nho Trung binh Nam Chau A
4 To Cao Nam Chau Au
5 Nho Trung binh Nir Chau Au
6 Nho Cao Nam Chau Au
7 Nho Cao Nit Chéu Au
8 To Trung binh N Chau Au
BT5-2Cho bang quan sat sau:
Tén | Mautéc  Chiéu cao Can nang Dung kem Két qua
Sarah | Vang Trung binh | Nhe Khoéng Chay nang
Dana | Vang Cao Trung binh | Co Khong chay ning
Alex | Nau Thap Trung binh | C6 Khéng chay ning
Annie | Vang Thap Trung binh | Khong Chay niang
Emily | Bé Trung binh | Néng Khong Chay ning
Peter | Nau Cao Néng Khong Khong chay ning
John | Nau Trung binh | Néang Khoéng Khong chay nang
Katie | Vang Thap Nhe Co Khéng chay nang

Hay st dung thuat toan QuinLan dé xac dinh xem mot ngudi c6 bi chay nang hay khong ?

BT5-3.a.Cho bang quan sat tinh chat cac mit hang sau

STT Kichcd | Mau Hinh dang | Quyét dinh
1 TB Do Cau Mua
2 Lon Vang Hép Mua
3 TB Xanh Tru Khong mua
4 Nho Xanh Cau Mua
5 TB Xanh Noén Khéng mua
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6

Nho

Xanh Noén

Khéng mua

7

TB

bo Try

Mua

Str dung phuong phap cdy dinh danh dé xac dinh tinh chat clia cac mat hang mua va khong

mua

b.Cho bang quan sat sau:

STT Kich co Maiu sic Hinh dang Quyét dinh
1 Vira Xanh duong Hop Mua
2 Nho bé Non Khéng mua
3 Nho Do Cau Mua
4 Lén bo Noén Khéng mua
5 Lén Xanh la Tru Mua
6 Lén bo Tru Khéng mua
7 Lén Xanh 14 Cau Mua

Ap dung phuong phap tinh 6 hdn loan trung binh dé xac dinh tinh chat mua / khong mua

ciia mat hang can ctr vao kich ¢d, mau sac, hinh dang?

BT5-4.Cho bang quan sat sau:

STT | Quangcanh | Nhiét do Do am Gio Choi Tennis
1 Mua Nong Cao Nhe Khoéng
2 Mua Nong Cao Manh Khoéng
3 Nhiéu may Nong Cao Nhe bi
4 Ning Am Cao Nhe bi
5 Ning Lanh Thap Nhe bi
6 Ning Lanh Thap Manh Khéng
7 Nhiéu may Lanh Thap Manh bi
8 Mua Am Cao Nhe Khong
9 Mua Lanh Thap Nhe bi
10 Ning Am Thap Nhe bi
11 Mua Am Thap Manh bi
12 Nhiéu may Am Cao Manh bi

Ap dung thuat toan QuinLan dé xac dinh thoi tiét nhu thé nao thi di / khong di choi

Tennis?

BT5-5.Cho bang quan sat sau:
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STT Thoi tiét La cay Nhiét d Mua
1 Mua Vang Trung binh Thu
2 Mua Rung Thap bong
3 Tuyét Rung Thap bong
4 Ning Rung Thap bong
5 Mua Rung Trung binh Thu
6 Mua Xanh Cao He
7 Mua Xanh Trung binh Xuan
8 Ning Xanh Trung binh Xuan
9 Ning Xanh Cao He
10 Ning Vang Trung binh Thu
11 Tuyét Xanh Thap bong
12 Mua Vang Thap ?
13 Tuyét Rung Trung binh ?
Hiy du dodn mua cia mau 12 va 13 dua vao thoi tiét, la cay, nhiét do?
BT5-6.Cho bang quan sat sau:
Mau Thoi gian Canh tranh Loai Loi nhuan
1 Ci Co Phan mém Giam
2 Moi Co Phan mém Tang
3 Trung binh Khoéng Phan mém Tang
4 Trung binh C6 Phan mém Giam
5 Méi Khong Phan ciing Tang
6 Cii Khong Phan mém Giam
7 Cii Khong Phan ciing Giam
8 Trung binh Khéng Phan cimng Tang
9 Trung binh Co Phan cling Giam
10 Moi Khong Phan mém Tang
11 Méi Co Phén cimg ?

Hay st dung thuit toan cay dinh danh dé xac dinh diéu kién cta viéc Tang hay Giam cua

loi nhuén. Tir d6, rut ra tap luat phan 16p va du doan cho cac mau chua c6 quyét dinh.
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BT5-7.Cho bang quan sat tinh chat cac mat hang nhu sau:

STT Kich c& Maiu Hinh dang Quyét dinh

1 TB Do Cau Mua

2 Lén Vang Hép Mua

3 TB Xanh Tru Khong mua

4 Nho Xanh Cau Mua

5 TB Xanh Noén Khong mua

6 Nho Xanh Noén Khong mua

7 TB bo Tru Mua

Str dung phuong phap Quinlan dé xac dinh tinh chat cta cic mit hang mua va khong mua

BT5-8.a.Cho bang quan sat sau:

tén Mau toc Chiéu cao Can nidng | Dung kem Két qua
Sarah vang Cao Nhe khong Chay nang
Annie vang Thap Trung Binh khong Chay nang
Emily bo Cao Néng khong Chay nang
Dana vang Trung Binh | Trung Binh Co Khong
Alex Nau Thap Trung Binh Co Khong
Pete Nau Trung Binh Nang khong Khong
John Néu Cao Nang khong Khong
Katie vang Thap Nhe Co Khoéng

Hay st dung thuat toan QuinLan dé xac dinh xem mot ngudi ¢6 bi chay nang hay khong ?

b.Cho bang quan sat sau:

tén Mau téc chiéu cao Can ning | Dung kem két qua
Dana Vang Cao Trung Binh co khong
John nau Thap Néng khong khong
Pete Néu Cao Néng khong khong
Alex nau Trung Binh | Trung Binh co khong
Katie Vang Trung Binh Nhe co khéng
Emily bo Thap Nang khong Chay nang
Sarah Vang Thap Nhe khong Chay nang
Annie Vang Trung Binh | Trung Binh khong Chay nang

Hay st dung thuat toan QuinLan dé xac dinh xem mot ngudi c6 bi chay nang hay khong?
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BT5-9.Cho bang quan sat sau
STT Hoc luc Anh van H{ khau Quyét dinh

1 Kha Gioi Tinh Duogc

2 Kha Trung binh Thanh phé Khong

3 Gioi Gioi Thanh phé Puoc

4 Kha Trung binh Tinh Khong

5 Trung binh Trung binh Tinh Khong

6 Trung binh Kha Tinh Khong

7 Kha Kha Thanh phé Puoc

8 Trung binh Gioi Thanh phd Khong

9 Gioi Kha Tinh Puoc

10 Kha Gioi Thanh phé Puoc

11 Kha Kha Tinh Khong

Hay xac dinh diéu kién nhu thé nao thi sinh vién ra trudng s& xin Pwee viéc lam va Khong
xin duoc viéc 1am & thanh phd ?

BT5-10.Cho bang quan sat nhu sau:

Miu Cic thudc tinh din xuat Quyét dinh
Phai Cong viéc Hoc van Do tudi

1 Nam LD Chan tay Cao dang Trung nién Khoéng
2 Nir LD Tri oc Pai hoc Trung nién Co

3 | Ni LD Chan tay Pho thong Gia Co

4 Nam LD Tri 6¢ Cao dang Trung nién Co

5 Nam LD Chan tay Pho thong Thanh nién Khéng
6 Nam LD Tri 6c Pai hoc Gia Co

7 Nam LD Chan tay Cao dang Gia Co

8 N LD Chan tay Pho thong Trung nién Khong
9 Nam LD Tri 6c Pai hoc Thanh nién Khong
10 | Ni LD Chan tay Cao ding Gia Co
A | Ni LD Tri 6c¢ Cao déng Gia ?

B Nam LD Chan tay Pho thong Trung nién ?

a) Tu 10 mau dau rat ra bo ludt cho su quyét dinh.

b) Ap dung cho biét két qua cac mau A va B.
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TRUONG PAI HQC SAI GON KY THI KET THUC HQC KY (1)
KHOA CONG NGHE THONG TIN HOC PHAN: TRi TUE NHAN TAO
-000- --000--

THOI GIAN LAM BALI : 90 PHUT(Khong ké thoi gian phdt dé)

CAU I (3 diém)

Gia st c6 06 cudc mitting A,B,C,D,E,F can duoc to chic. Mdi cude mitting duoc td chirc
trong mot budi. Cac cudc mitting sau khong duoc dién ra dong thoi:ABC, ACD, CDF, BE,
EF. Hay b tri cac cudc mitting vao cac budi sao cho sd budi dién ra 14 it nht.

CAU II (3 diém)

Dung thuat giai A" giai bai toan TACI sau:

21813 1213
6 | 4 8 4
1715 »7 | 6 | 5
(a) (b)

n*-1

Véi @6 u6e lugng H = Z o(a,,b,) Trong d6 5(a,,b, )1a s6 bude dich chuyén (theo

-2 v 1A (=lz iz A X 1 c A
chi€u ngang va chiéu d(_)cs dé day 6 a; vé dung vitri 6 b

CAU III (4 diém)
Cho bang quan sat nhu sau:
Maiu Cic thudc tinh din xuat Quyét dinh
Phai Coéng viéc Hoc vén Do tudi

1 Nam LD Chan tay Cao dang Trung nién Khong
2 Nir LD Tri 6c¢ Pai hoc Trung nién Co
3 | Nir LD Chan tay Pho thong Gia Co
4 Nam LD Tri 6¢ Cao ding Trung nién Co
5 Nam LD Chén tay Pho thong Thanh nién Khoéng
6 Nam LD Tri oc Pai hoc Gia Co
7 | Nam LD Chan tay Cao dang Gia Cod
8 Nt LD Chan tay Pho thong Trung nién Khoéng
9 Nam LD Tri oc¢ Pai hoc Thanh nién Khoéng

LD Chan tay Cao dang Gia Co

—_
(]
Z
]
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A | Ni LD Tri 6c¢ Cao dang Gia ?
B Nam LD Chan tay Pho thong Trung nién ?

a.Tr 10 mau dau rat ra bd luat cho su quyét dinh.

b.Ap dung cho biét két qua cac miu A va B.

(sinh vién khong str dung tai liu

Hét

Cén b0 coi thi khong giai thich gi thém)
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TRUONG PAI HQC SATI GON KY THI KET THUC HQC KY (2)
KHOA CONG NGHE THONG TIN HOC PHAN: TRi TUE NHAN TAO
-000- --000--

THOI GIAN LAM BALI : 90 PHUT(Khong ké thoi gian phdt dé)

CAU I (2 diém)

Cho db thi c6 ma tran chi phi nhu sau:
o 18 40 28 4 23
10 o 14 5 31 17
21 3 o 26 12 7
10 7 22 o 29 13
12 5 19 13 « 43

34 15 14 3 73 o
Hay sir dung giai thuat GTS2 dé tim hanh trinh tot nhét véi p=4
CAUII (2 diém)
Str dung thuat toan vuong Hao, hdy chimg minh biéu thirc sau:
pvdA(—qVvr) A(-TVS)A(—UV—s)—>—pV—u
CAU III (3 diém)
Dung thuat giai A*" giai bai toan TACI sau:

8 | 3 11213
216 1| 4 R 8 4
1715 71615

(a) (b)

n*-1

Vé6i do uoe luong H = Y 5(a;,b,) Trong d6 &(a,,b, )1 s6 bude dich chuyén (theo
i=1

chiéu ngang va chiéu doc) de day 6 a; vé dung vi tri 6 by
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CAU IV (3 diém)
Cho bang quan sat sau
STT Hoc lue Anh van H{ khau Quyét dinh

1 Kha Gidi Tinh Pugc

2 Kha Trung binh Thanh phé Khoéng

3 Gioi Gioi Thanh phé Puoc

4 Kha Trung binh Tinh Khong

5 Trung binh Trung binh Tinh Khong

6 Trung binh Kha Tinh Khong

7 Kha Kha Thanh phé Puoc

8 Trung binh Gioi Thanh phé Khoéng

9 Gioi Kha Tinh DPuoc

10 Kha Gioi Thanh phé Puoc

11 Kha Kha Tinh Khoéng

Hay xac dinh diéu kién nhu thé nao thi sinh vién ra trudng s& xin Pwee viéc lam va Khong

xin duoc viéc 1am & thanh phd ?

Hét

(sinh vién khong st dung tai li€u

Cén b0 coi thi khong giai thich gi thém)
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TRUONG PAI HQC SATI GON KY THI KET THUC HOC KY (3)
KHOA CONG NGHE THONG TIN HOC PHAN: TRi TUE NHAN TAO
-000- --000--

THOI GIAN LAM BALI : 90 PHUT(Khong ké thoi gian phdt dé)

CAU I (3 diém)
Str dung giai thuat t6 mau Greedy dé giai bai toan sau:
C6 6 doi bong da A,B,C,D,E.F thi ddu tranh giai vo dich. Biét rang:
Doi A da thi dau v6i d6i Bva D
Doi B d4 thi ddu véi doi C va F
Doi E da thi déu v6i doi C va F
MB&i d6i chi ddu véi mdi doi khac 01 tran trong 01 tudn. Hay 1ap lich thi d4u sao cho cac
tran con lai s€ dugc thuc hién trong mét s6 tuan 1a it nhat.
CAU II (3 diém)
Hay sir dung giai thuat A®" dé giai bai ton thap Ha Noi trong truong hop n=3 véi ciu hinh

khéi dau nhu sau:

A B C
CAU III (4 diém)
Cho CSDL sau:
# Troi Ap suit Gio Két qua
1 Trong Cao Bic Khong mua
2 May Cao Nam Mua
3 May Trung Binh Bic Mua
4 Trong Thap Bic Khong mua
5 May Thap Bic Mua
6 May Cao Bic Mua
7 May Thap Nam Khéng mua
8 Trong Cao Nam Khong mua
9 Trong Trung Binh Bic ?
10 May Thap Nam ?
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a.Sir dung phuong phap xay dung cdy dinh danh dé xac dinh bo luat phan 16p cia CSDL
da cho.
b. Cho biét két qua cia mau #9 va #10

Hét
(sinh vién khong str dung tai liu

Cén b0 coi thi khong giai thich gi thém)
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TRUONG PAI HQC SATI GON KY THI KET THUC HQC KY (4)
KHOA CONG NGHE THONG TIN HOC PHAN: TRi TUE NHAN TAO
-000- --000--

THOI GIAN LAM BALI : 90 PHUT(Khong ké thoi gian phdt dé)
CAU 1 (2 diém)

Cho db thi c6 ma tran trong sb sau:

2.7 1 0 4

E| 58 9 7 0

S| O w| >
I
N
o
S

-Hay sir dung giai thuat GTS2 dé tim hanh trinh tot nhét v6i p=4.

-Hay tim mot hanh trinh t6t nhat khoi hanh tir E.

CAU I1 (3 diém)

Trén mot ban cd vua 8 x 8 0, 6 N quén tot den va 1 quan ma trang. Cac quan t6t den duoc
dat ty ¥ trén ban co, trir 6 (1,1) dugc dit quan ma tring. Hay tim phuong an cho quan ma
di tudn it budc nhat dé c6 thé an duoc tat ca cac quan tot den va quay vé 6 (1,1).

Vi du véi N=5 ta c¢6 cach di clia quén ma trang:

M 10 8
1
T 9 7
T T 2 6
4
T T 3 5
Yéu ciu:

Hay dé xuit mot phuong an giai quyét bai toan, viét ma gia va chay thir voi dir liéu sau:

M | T
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T

CAU III 2 diém)

Gia st ¢6 10 cudc mitting A,B,C,D,E,F,G,H,K,L duoc t6 chirc. Mdi cudc mitting duge t6
chure trong mot budi. Cac cude mitting sau khong duge dién ra dong thoi BC, ACD, BCD,
BDE, DK, BEF, EFH, EGH, GHL, GKL. Hay b6 tri cac cude mitting vao cac budi sao cho

sO budi dién ra la it nhat.

CAU IV (3 diém)
Cho bang quan sat nhu sau:
Maiu Cic thudc tinh dan xuat Quyét dinh
Phai Noi song Pa co gia dinh Do tudi

A Nam Thanh thi Khong Trung nién Co
B Nt Thanh thi Co Trung nién Khong
C Nir Thanh thi Khong Gia Khong
D Nam Nong thon Khong Trung nién Co
E Nam Noéng thén Co Thanh nién Co
F Nam Thanh thi Co Gia Khong
G Nam Nong thon Co Gia Khong
H N Nong thon Co Trung nién Khong
I Nam Thanh thi Khong Thanh nién Co
J Nir Thanh thi Khong Gia Khong
X N Nong thon Co Gia ?
Y Nam Thanh thi Cé Thanh nién ?

a.Tir mau A dén mau J hay rat ra b luat cho su quyét dinh.
b.Ap dung cho biét két qua cac mau X va Y.
Hét
(sinh vién khong str dung tai li¢u

Céan bo coi thi khong giai thich gi thém)
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CAU I1(2 diém)

Chocosotrithtc KB={(aanb)—>c, (bAac)—>d,—d}

Hay sir dung thuat toan Vuong Hao dé kiém tra xem a — b ¢ dugc suy ra tir co s& tri
thure trén hay khong ?

CAU II (2 diém)
Tai mdt ctra hang sach, méi nhap vé 12 quyén sach thudc cac loai sau:
Truyén cuoi: A, C, D, G.
Am nhac: B, H, K.
Lich su: E,J, L.
Khoa hoc: F, I
Hay sap xép nhiing quyén sach nay vao ké sao cho sd ké sir dung 14 it nhat ma tuan theo
cac yéu cau sau:
-Céc quyén sach cung loai khong duge dé chung mot ke.
-Quyén A khong duoc dé chung véi sach khoa hoc.
-Quyén L khong duoc dé chung véi sach 4m nhac.
CAU III (3 diém)
Trinh bay ngdn gon thuét toan AT, Hay ap dung thuat toan A®" cho bai toan TACI véi céu
hinh trang thai khoi dau va trang thai dich nhu sau:

21813 1 12]3
1 6] 4 § 4
7 5 71615

V61 ham heuristic duge cho 1a: h(n)=1 néu 6 ¢ gilta khac 0 va h(n)=2 néu cac 6 O bién
khong tuan thep thu tu tdng (theo chiéu kim dong ho cua trang thai dich).
Vi du:

21813
1|6 4
7 5

Khi d6 ham h(n) duogc tinh 1a 2 (bién trai)+2(bién trén)+2(bién dudi)+1 =7

(néu bién c6 chira 6 tréng thi khi tinh thir ty ting ciia bién ta khong quan tim dén 6 trong)
CAU IV (3 diém)

Cho bang quan st nhu sau:

STT| Vécdang | Qudc tich Gia canh Nhém

1 Nho Pc Poc than A

2 Lén Phéap Doc than A

3 Lén Pc Doc than A

4 Nho Y Poc than B

5 Lon buc Cé gia dinh B

6 Lén Y Poc than B

7 Lén Y Co6 gia dinh B

8 Nho Puc Cé gia dinh B

9 Nho Phéap Co gia dinh ?
a.Tao cdy quyét dinh phan 16p str dung phuwong phap Quinlan
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b.Rut tr cdy ra cac luat phan l6p nhom A va nhom B
c.Cho biet két qua cia mau thu 9 ?
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