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CHUGNG 1
TONG QUAN

Trong ludn vin nay, ching tdi nghién citu hé phuong trinh him sau day

fi(x) = Sizn: aijkq)(fj (Rijk (X))) + iibgkf,« (S (x)) + g (x), (1.1)
k=1 j=1 k=1 j=1

VxeQ;i=1..,n, trong d6 Q=[a,b] hoic Q la modt khodng khong bi chin clia IR,
A by 12 cdc hing s6 thyc cho trude; g, :Q — IR, R, Sy 1Q—>Q, va
®: IR — IR 1a c4dc ham sd lién tuc cho trudc thod mot s& diéu kién ndo d6 ma ta sé
chi rd sau d6. Cdc ham f; : Q — IR la cic Anham, ¢ 12 mot tham sb bé.

Trong trudng hop riéng ®(y) = 2, R, =S, ,h¢ (1.1) dugc nghién ciu bdi cic
tdc gid N.T. Long, N.H. Nghia, T.N. Diém[6]; L.T. Van [11].

Trong [12], cdc tac gia C.Q. Wu, Q.W. Xuan, D.Y. Zhu di nghién cttu hé (1.1)
sau ddy tng v6i Q=[-b,b], m=n=2, a; =0 va S;; la cdc nhi thic bac nhat.

J1(x) = ag1 f1(bryx + c11) + agp /o (brox + 1)
+ay3f1(brgx + c13) + g1(x),

S2(x) = ap1 f1(bo1x + ¢1) + ago f2 (bopx + ¢22)
+ap3f2(bozx +co3) + g2 (%),

(1.2)

véi moi x € Q =[-b,b], trong d6, cic hing sd a;;,b;,c;,b cho truée thda cic diéu

kién:

Ci: 3

<1, b>max [ ‘U‘ 1, max (Y la;|) <1, (1.3)
A E M A

cdc ham s gy, g, lién tuc cho trudc va f;, > 12 cdc 4n ham. Nghiém ctia hé (1.2) ldc

nay ciing dudc xap xi bdi modt diy qui nap hoi tu déu va dn dinh d6i vé6i cdc g;.

ajj

by

Trong [9], cdc tdc gid Nghia, Khdi dd xét hé phuong trinh ham cu thé sau diy
dé€ 1am ki€m tra mot thuit todn s6



1 X 1 x 1 1 x 1 1 x 1
fl(x):ﬁfi(z)-’_r.oﬂ(g_'_z)+ﬁf2(z+2)+mf2(§+2)+gl(x)’ 14

1 .x. 1 x 1, 1 x, 1 x 3 ‘
fz(x)=mfl(Z)+ﬁfl(a+§)+mf2(§)+%f2(z+2)+g2(x)!

v6i moi x € [-11], trong d6 g,, g, dugc chon sao cho hé (1.4) c6 nghiém chinh x4c biét
trudc.

Trong [3], cac tic gid Long, Nghia, Ruy, Khoi da nghién ctru mot trudng hgp
riéng cua (1.1) v6i a; =0 va Q=[-b,b] hay Q la khodng khdng bi chin cta IR.
Biing cdch st dung dinh 1y di€m bi't dong Banach, trong [3] di thu dudgc k&t qué veé sur
ton tai, duy nhat va tinh &n dinh nghiém cda hé (1.1) d6i véi cdc ham g, . Trong trudng
hop a;; =0 va Sy, 1a cdc nhi thic bac nhat, g € C"(Q;IR") va Q=[-b,b], trong [3]
di thu dugc mot khai trién Maclaurin ctia nghiém ctia hé (1.1) cho dén cip ». Hon
nita, n€u g; 1a cac da thdc bac r, thi nghiém cta hé (1.1) ciling la da thic bac r. Ké&
d6, né€u g; 1a cdc ham lién tuc, nghiém f cda (1.1) dugc xap xi bdi mot day cdc da
thitc hoi tu déu. Sau d6, cdc két qua trén diy da dugc nSi rong bdi cdc tic gid Long,
Nghia[4] cho mién Q < IR” nhiéu chiéu va S;x 1a cdc ham affine. Hon nifa, trong [4]
cting cho mot diéu kién dd vé sy hoi tu cap hai. Mot s6 két qua lién quan d&n khai
tri€n tiém cin cla nghiém cho hé (1.1) theo mdt tham sd bé & ciing dugc xem xét
trong bai bdo clia Long, Nghia, Diém [6] va Long [8].

Gin day, N.T. Long, P.H. Danh, N.K. Khdi [5] d3 nghién cttu hé phuong trinh
tich phan-ham

Bijx+yi

2
fix) = ayfibyx+ey)+ay [ £t |+gi(x),i=12 xe[-b,b].  (17)
Jj=1 0

Sau d6 P.H. Danh, H.-T.H. Dung, N.T. Long[1] da xét hé

BijkX+Viji

L) =22 ag fgex+eg) + e [ f£5(0)dt |+ g;(x), (1.8)
0

k=1j=1

i=12,.,n xeQ=[-bb], trong d6 g;:Q—> IR la cidc ham lién tuc cho truéc,
ey Dyjic i Qi By Ve € R 12 céic hiing 0 thuc cho trude thoa thém mot s6 dieu
kién phu. Céc tdc gid trong [1, 5] da thi€t 1ap nghiém f = (f,,..., f,) bdi mdt day cdc
da thic hoi tu déu.



Luin vin nay dugc trinh bay trong 6 chuong, phan két ludn va cudi ciing 1a
phin tai liéu tham khio.

Trong chuong 1, 12 phin tdng quan vé hé phuong trinh ham, mdt s6 k&t qua da
c6 trude d6 va mot sd ndi dung cin trinh bay trong cdc chuong clia luan vin.

Trong chuong 2, 13 phan trinh bay cong cu chi y&u dé st dung cho cic chuong
sau.

Trong chuong 3, dwa vao dinh ly di€m bt dong Banach, chiing t6i chitng minh
sy ton tai, duy nhat nghiém cda hé (1.1).

Trong chuong 4, chiing tdi nghién ctu mot diéu kién di d€ thu dugc thuit gidi
1ip hoi tu cAp hai cho hé (1.1). Piéu nay cho phép gia ting tdc do hoi tu clia thuat gidi
13p so véi thuat gidi xap xi lién ti€p clia 4nh xa co.

Trong chuong 5, ching t61 nghi€én cttu hé phuong trinh ham (1.1) bi
nhiéu bdi mot tham s6 bé ¢. Chiing tdi thu dudc trong chuong ndy mot khai tri€n tiém
can nghiém clia hé (1.1) d€n cap N +1 theo &, vdi ¢ di nhd theo nghia

N
fo=Ye S0
r=0

sup 3|/ (x) =X e ) < el

xeQ ;1
trong d6 C 1a mot hiing s6 doc lap véi &.
Trong chudng 6, chiing tdi nghién cttu mot s& vi du hé phuong trinh ham cu thé

v6i thudc dang (1.1) tng v6i m=1n=2, Q=[-11], ®(y) =|y|", p 22, & d6 mot thuat

gidi hoi tu cAp hai va chi ra cdc thanh phan trong khai trién tiém can dén cip hai cho
hé dudc khio sit.

Phan k&t ludn néu 1én mot s6 két qué thu dude trong luin vin va mot s§ chd y
kém theo. Cudi cling 12 phan tai liéu tham khio.



CHUGONG 2

CAC KY HIEU VA KHONG GIAN HAM

Trong chuong 2, 12 phin gidi thiéu vé cdc ky hiéu, cdc khong gian ham va mot
s6 cong cu cd ban dudc sit dung trong ludn vin.

2.1. Céc ky hidu

Ta ky hiéu Q =[a,b] hay Q la khoang khong bi chin trong IR.
Vé6i Q=[a,b], ta ky hieu X =C(Q;IR") la khdong gian Banach clia cic ham s6
= fr) :Q— IR" lién tuc trén Q ddi v6i chudn

171y —Sulef ()] 2.1)

xeQ j=1
Khi Q la khodng khdng bi chin, ta ky hiéu X =C, (Q;/R") 1a khong gian Banach cia
cichamsd f:Q — IR" lién tuc, bi chin trén Q ddi v6i chuidn (2.1).

Tuong tw, véi s6 nguyén khong Am m, ta dit
C"(UIR") ={f =(f,sn ,) € C(IR"): ) € C(IR), 0< k <m, 1< i< n}.
Véi Q 1a khoang khong bi chin, ta ky hiéu
Cr(QIR) ={f =(fi, [,) € C,(IR"): £ e C, (4 IR), 0< k <m,1<i<n}.

Mit khac, C"(Q;IR") va C) (Q'IR”) ciing 12 cdc khong gian Banach d6i v6i chuin

(2.2)

1A, =

1<k<m veQ

2.2. Pinh Iy diém b4t dong Banach
Dinh Iy di€m bat dong sau diy dudc sit dung nhiéu 1an trong cdc chuong sau.

Pinh 1y 2.1.( Binh 1y di€m bat dong Banach) Cho X 13 khong gian Banach vdi chuin
W, K =X ia tp dong. Cho T:K — K Ia dnh xa thda min: Tén tai s6 thuc

0,0< 0 <1 sao cho



|7 -Tg|<o|f-g| Vf.gekK. (2.3)
Khi do ta co

(i) T6n tai duy nhat f € K saocho f =Tf.

Gi) Vaiméi @ ek, xétday {fV} chobvdi ) =10V v=12. . 1aco

G lim | 7 -7]=0,

V—>0

G |0 -1 |<|r® -0 v=12..

:0 Hf(v) —f("‘l)H, v=12,.

i | @ -r|<

Chitng minh dinh 1y 2.1 c¢6 thé tim thdy trong c4c sich vé& nhidp mon gidi tich.



CHUONG 3

PINH LY TON TAI VA DUY NHAT NGHIEM

Trong chuong ndy, dya vao dinh ly diém bat dong Banach, chiing ta chifng
minh su tdn tai, duy nhat nghiém ctia hé (1.1).

Ta vi€t hé (1.1) theo dang clia mdt phuong trinh todn ti trong X = C(Q;IR")
(hodc trong X =C,(€2;IR")) nhu sau

f=cAf +Bf +¢ (3.1)
trong do
=1 fn),
Af = ((Af )10 (A1) ),
Bf = ((Bf )1 (Bf),)
véi

m n

49, (x) =33 a, ®(f, (R (x))),

k=1 j=1

(BN () = 33 by /(S (), (1<i<n) véimoi xe Q.
=1 j=1

n m
Taky hi¢u:  [[by]] = gkz_‘i gjg\byk\.

Pau tién, ta can bd dé sau.

B3 @& 3.1. Gid sit ' Q — Q lién tuc. Khi do:

ik

[bl-jk]H<1 va S

b a7l <l 1A, e x.

1

ii) Todn tittuyéntinh 1—B:X — X 13 khd ddo va H([ - B)‘lu <=
1=ty

Chifng minkr.
1) Ta cé:



|8/1. = Sule(Bf NOEET)

xeQ j=1 xeQ j=1

<sup3 3 3

xeQ j=1 k=1 j=1

< max|b
;;Kan

Zzbykf 7 (S (x))

k=1j=1

1 (S ()

ik

" < \[byjx ]H”f | X"

sup 3.1 (5, (4)
xeQ) j=1

ii) Trudc hét, ta nghiém lai ring |B||<1. That vay, do () va |[b,]|<1 ta chiy

18] <|
ur

Ti€p theo, ta chu’ng minh ring /- B khd ddo, tic 1, v6i mdi g € X, phuong trinh

rang ||B|| = Sup

b ]| <1 dods, |B|<1.

f = Bf +g c6 nghiém duy nhat f € X. That vay, xét 4nh xa

0. X—->X
S of=Bf+g
Khi d6, ¢ 1a anh xa co.
Ta cé6:
]
1y =lorel 1ol <l toy iy 5 {5
Vi f=(I-B) g nén H(I—B)_lgu < lel.« .
X 1-|]
Vay
I-B)™*
H(I_B)—l“_ sup [a-5) gHX Lt 1
oser g, 1-18] ~ 1-|i5,]|
va B3 @é 3.1 dudc chitng minh.H
Do b6 @é 1, ta vi€t lai hé (2.1) nhu sau:
[=U-B) Y eAf+g)=Tf . (32)

Ta thanh 1ap cdc gid thi€t sau:

(Hy) Ry, Sy - Q— Q lién tuc;

ijk -



(Hy) g=(&1
(H3) by <1

g.)EX;

(H,;) ®:R—> R thda di€u kién

VM >0,3C (M) > 0:|D(y) - @(2)| < Co(M)|y — 2| Vy,ze[-M,M].

2 e

(HS) M >1_‘ [bljk]H

va O<gg<

M-

[Dyx ]

)

V6imbi M >0, tadit Ky ={f e X:|f], <M}.
Khi dé, ta c6 b6 dé sau day.

BG dé 3.2. Gid sit (Hy)-(H,) diing. Khi do, ta co

i) 47l <|lapd| (0N, + ) v Ky,

2(MCy (M) + | (0)))

o =], <csonftouils~7l, w.7ex.,

Chifng minh.

i)V €Ky DA
i=1

<

i=1 k=1 j=1

<

xeQ) j=1

(f; (R (x)))

o(f; )

[a]] (€ OO)A + @)

vay: [47] <|lag ] Q0N +ni(0)]).

(ii) Vf, f €K, ta co

a®(f; Ry (x)))

[aijk] H |

sup Y. (L ()|, ()] + [0(0))



n

ay [ Ry ()= 0(F (R ()

i=! i=1k=1;=1

<22max age|[sup 3|0l Ry ()~ {7 (Rye ()

q1<j<n xeQ j=1

<3 marl s kol

L/ <n xeQ j=1

< Cl(M)ZZ max‘a

i=1 k=11=7=n xeQ) j=1

()= 1 ()

<Gy (M)

L] Hf_fHX'
Vay:

-, <0

[aijk]

Hf_fux' .
Khi do, ta c6 dinh ly sau day.

Dinh 1y 3.1. Gid sit (H,)-(Hs) diing. Khi do, vdi moi &, vii |e| < &y, hé (3.2) co mor
nghiém duy nhat f € K ,,.

Chting minh. Hién nhién ring Tf € X, v6i moi f e X. Xét f,]7 €K, ta dé dang
nghiém lai ring, do b6 dé 3.1 va 3.2, riing

]y =[-8y e ar+ o) <[t -8 elarly +[el )

< 1 [50
1-|1b ]

(MCy (M) + () + e, | (33)

[aijk]

r-17], =lu-&7etar-ap] <eoa -y |ar-47],
- eoCr (M) [ay ]
1| [ ]

~

71, s

X

Chi ¥ ring, tr (Hg)ta c6

ool | (€, (1) + o @)+ e, <2 5,3

Tu day ta suy ra
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£0C1(M)|[a ]
1]

Ta suy tr (3.3), (3.4), (3.5) rdng T:K,; — K;, 1a dnh xa co. Khi d6, st dung dinh ly
di€m ba't dong Banach, ta c6 duy nhdt mot ham f € K,, sao cho f =T7f. 1

50” [a; ]H (Mcl (M) + n|<I)(O)|)+ el <
= T

N

<1l (3.5)

Chu thich 3.1.

NhS dinh 1y diém bat dong Banach, nghiém f cta hé (3.2) dugc xap xi bdi
thudt gidi sau:

SO=1D =1 -B) (s 4/ + ), (3.6)

f O ek v cho trudce.
Khi d6

" - f trong X khi v — +o (3.7)
Va

(0) _ 7 (0)

Hf(”) —fHX Swav, Vv=12,.., (3.8)

» _ &0Cu(M)] [y ]|
1o

Chd thich 3.2.

Trong trudng hgp riéng d(y) = »?, R, =S, ,hé (1.1) dugc chiing minh ton tai
va duy nhit nghiém bdi cdc tdc gid N.T. Long, N.H. Nghia, T.N. Diém [6]; L.T. Van

[11].
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CHUONG 4
THUAT GIAI LAP CAP HAI

Trong dinh 1y 3.1 da cho mot thuat gidi xap xi lién ti€p (3.6), theo nguyén tic
4nh xa co, d6 cling 12 mot thuat gidi hoi tu cap 1. Trong phian nay ching ta nghién citu
mdt thuit gidi cAp hai cho hé (1.1). Mot s6 diéu kién phu lién quan d&€n hé (1.1) ta sé
dat sau.

4.1. THUAT GIAI LAP CAP HAI

Xét hé phuong trinh ham

£ =2 ay®(f; Ry (0) + 30D by /5 (i () + &3 (),
k=1j=1 k=1 j=1
VxeQ;i=1..,n, (1.1)

Ta gia st ring ® e C*(IR;IR). Dya vao xap xi sau day:

o) = o)+ (7 - 1) 4.1

Ta thu dugc gidi thut sau ddy cho hé (1.1)
i) Cho truse £ =(£@,... £©)e X.

ii) Gid st bist ¢ = (£, £ e X, taxdcdinh @ =(£",..., ) e X bdi

S 0) = 23 ap®(f D Ry (1))

k=1,=1
4637 a0/ (0D Ry Y Ry ()~ £ Ry ()]
k=1j=1
+ iibykfj(") S +g(x), xeQl<i<nv=12,.. (4.2)
k=1 j=1

Ta vi€t lai (4.2) du6i dang

F0) =22 @ @ Ry () + 3 D b /17 (S () + 817 (),

j=lk=1 j=lk=1
xeQ1<i<nv=12,.. 4.3)

trong d6 aé.‘,;), g™ phy thude vao £ cho bsi:
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a8 () = £ay @ (8 (R (1)), (4.4)

g (x) = g:(x)
re 3 a o0 R, () -0 (£ Ry SV (R ()] (45)

k=1 j=1

Khi dé6 ta c6 dinh ly sau:
Dinh Iy 4.1. Gid sit (H,)- (H,) /2 ding. Néu [ e X théa
a, = ZZ max sup‘ w (x)‘ +[ ] <1 (4.6)
1L]<n

Khi d6 t0n tai duy nhat ") e X 14 nghiém cia (4.3)-(4.5).

Chirng minh.
Hé (4.3) dugc viét lai nhu sau:
fO=1.rY, (4.7)
Véi
(T,./); (x) = zza;? (O Ry ) + 33 by /(S () + 2 ),
j=1k=1 j=lk=1
xeQ,1<i<n,v=12,.., f=(f1,f)eEX. (4.8)

Hi€n nhién ring T, : X — X. Ta chf cAn nghiém lai riing
|7, f=T.h|, <a,|f-H|, .V heX. (4.9)
Thatvay, véi f,he X, dit f = f—h, tacé

ST, T, ()

D)

m

z Z alﬁz) (x)fj (Rijk (x)) + " i Syk (x))

i1 | j=1 k=1 =)
n.on_.m n_m
<222l ik Z‘bijk it
i=l j=1 k=1 i=l j=1 k=1
n_m n_m
max‘a
Z 1< ijk L ijk ijk

i=l k=1 " =1
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ik

- n m -
: 2|7 7]
<22 maxsup o G| |, + 252 maxfe, 7],
wl|I71,

maxup o 0] + 1,1 |7, =

max sup al (x)| +>.> max
ik S

I<jsn

v S SUSI?ZI(TVf),- (x) = (T,h),(x) < a,
xeQ iz
St dung dinh ly diém ba't dong Banach, dinh 1y 4.1 dudc chitng minh.H

Pinh 1y 4.2. Gid si (Hy)-(H3) ding. Cho a, €IR. Khi do, ton tai hai hing s6
M, &, sao cho: Voi f O ek v cho tuoc, hé (4.3)—(4.5) 6n tai duy nhit nghiém
£ théa diéu kién

M ek, . Vvr=012,.. (4.10)
Ching minh. Gi st /© e K, v6ihaihiing s6 M, &, ma ta s& chon sau.
Ta ciing gié st bing qui nap ring:

Y ek,,. (4.11)

Ta s& chitng minh ring /) € K,,. V6i moi x € Q, ta c6 tir (4.3) riing:

n

f“@\ZZfMﬁdWW%@M

i=1 j=1k=1
Shahy (v) (v)
+ZZZUﬂfW%vM Juﬂ
i=1 j=1k=1
n m
< maX|«a ‘
2,2, maxXja i ()

n m
+2, 2, max
zlkl =

m;wwwmmhkmx

gii max sup a(") (x)‘ Hf(")

=1 k=1 1<j<n

ﬁiz max

)

ijk‘ Hf(")

+lel,
I<j<n
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n m
<[ZZ max sup ‘ ;‘,? (x)‘ +‘[b,.jk]H]H F» Hg(") 4.12)
im1 k=1 ST x
Do dé
H f(v) (zz max sup |a aly) (x)‘ +\[bl.jk]HJH f(v) Hg(v) (4.13)
1 k=1 1s/=n x
Mit khdc, véi moi x € Q, ta ¢ tr (4.4), (4.11), ring:
o (o) <ellage| [ @' (¢ Ry ()] <t | up p [ )] =[elMaaye| . 414
trong d6 M, = sup ‘d) (y)‘
|y<m
Ta suy tif (4.14) ring:
n m
33" max suple) ()] <[ M [l ] (4.15)
V=LA

Mit khéc, ta ciing c6 tir (4.5) ring:
g (x) = g:(%)
—e Y. Y ay [cb(f}“‘” Ry 0N) = @' (D Ry NS Ry (x»] :
k=1j=1

Cht ¥ ring s6 hang trong ddu méc [...] dugc ddnh gid nhu sau

DO Ry () = @ (f 1 (R (). S (R (1))
=[O/ Ry (1)) = @(0) = @' (£ (Ryy CN)S P (Ry () + ()|

=[@/(0 £ Ry NS (R () =@ (£ (R NS (R (x)) + D(O)

< (| (0. £ Ry G|+ |0 (£ Ry | )17 (R ()] +0(0)

<2M,| £ (R, ()] +|@(0),
trong d6 s6 thuc €, 0 < @ <1 xut hién do viéc 4p dung dinh 1y Lagrange cho ham @ :
®(z) - D(0) = zd' (82) v6i z = fj(v_l) (R (x)).

Do d6 ta suy ra tir (4.11) ring
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n
2
i=1

YTy

i=1 k=1 j=1

¢ () < Yes )
i=1

a1 Ry (M = @ (£ (R N f1 7 (R ()|

<[l +1e] D2 > maxfae 3 (100) + 204, (R, ()]

i=1 k=1 j=1

<al, + el 2 2 x| o)+ 206 ] )

(n| ()] + 2Mp1).

<[lglly +ef|Lae]

Vay

g (n|(0)] + 2MM, ). (4.16)

<l +lltae)

Tur (4.13), (4.15) va (4.16), ta dudc:

721, < etva e+ [0 )

(4.17)
+el, + el a1 (@ (0)| + 2MM,)

hay
(1- )
V6i M >0 di chon nhu trong (H.), ta chon & sao cho hai di€u kién sau dugc thda:

[bije ] a1 <L (4.18)
le]  +1él (3MM; +n|®(0)) < (L-[[b 1) M. (4.19)

Khi d6, ta suy ra tir (4.17), (4.18) va (4.19) ring:

g (n|(0)] + 20, )

(D ]

~ My

[ ] o Slely +lel|laz]

+|€|M1

[aijk]

el +lel]teg ] (o @) + 20001,
X e el

f v

(4.20)

[aijk]
Diéu nay khing dinh (4.10).
Ta chi ¥ ring (4.19) din dén (4.18), bdi vi (4.19) tuong duong vdi:

i78 4.21)

(2mM + nf@(0)| )< (1-

~ e[y

”g”X + el [y ] [y ] [a;u ]

Nhu vay, ta chi can chon ¢ thda (4.19).
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Dinh 1y 4.2 dugc chitng minh hoan t4t.H

4.2. SU HOI TU CUA THUAT GIAI LAP CAP HAI

Dinh 1y 4.1. va 4.2 da khing dinh sy ton tai clia mdt ddy lidp cap hai trong K,
xdc dinh bdi (4.3)—(4.5). K&t qui sau ddy cho ta két luidn ddy ndy 1a diy lip cip hai va
cho mot diéu kién dd d€ thuat gidi nay hoi tu.

Dinh Iy 4.3. Gid sit (H,), (H,), (H3) diing. Cho a,, € IR. Khi do, ton tai hai hing s6
M >0 va g, sao cho:

i) Vi O ek, cho truve, diy {f)} xdc dinh bdi hé (4.3)~(4.5) i diy Iip cp
hai. Chinh xac hon, ta co

[ =1, < Bulre? —in, Vy=12,.. W)

trongdd
_ |Z|M2H[aijk]u o o .
o 1_H [bz/'k]H—|€| Ml“ [al.jk]H’ 2 _SEB ()’)‘, (4.23)

va  1a nghiém cia hé (1.1).

(i) Néu O dqwpe chon dii gén f sao cho
Bul @ -1], <1 (4.24)

thi day {f M} hoi tu cap2 vé f va thda mor dinh gid sai s6

Hf(v) _fHX gi[ﬁM Hfm) _fHX)zv,szl,z,... (4.25)
Chiing minh.
i) Ta co:

M) = £:(x) - £ ()
= ei f i [O(f; Ry () = @ (F D Ry NS (Ryge ()]

j=1k=1
+(Be™); (1) + g;(x) - g (x),

n
= gz
=1

J=Lk=

m

i [O(f; Ry () = ' (f D Ry NS (R ()] + (BeM), ()
1
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e 3 an oD Ry ) -0 (10D Ry () D Ry ()

k=1 j=1

— (Be), (1) + 63 Y ap O, (R () - 0L D (R (]

j=1lk=1
+e 2> a® (£ (R (x)))[e§v) Ry () =D (R (1)) . (4.26)
k=1j=1

Mit khac, ta c6

. 2
()|

O(f, (N = () =@ (£ () (e () + %CD’/ (A" ()

v6i y =Ry (x), B () = £ D () +0,e¥ D (v), 0<0; <L

Viay:

e (x) = (Be™), (x)

+ e3> ay [0 (D Ry (2))el” (Rye (1))] (4.27)

j=1k=1

n

+ %Z S [0 (1 Ry (e Ry ()] 1

j=1k=1

V6imoi x e Q, tacé tir (4.27) ring:

n

2

e (x)‘ < HBe(V)

el (Ry ()

n m n
Hleld 33 maxa, [sup D

¢

n m n
=l (v-1) ‘2
+ ZMzgggpjgf\aﬁk\igg;ej (R ()| ]

e

<[, ]]]

n m n
L7 |8|Ml,z=1: kzzl: gg)n( a”k‘igg? ; eﬁv) (x)‘
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Sy Zn:imax‘a |su Zn:‘e‘v’l)(X)‘z]
2 2, 1<j<n ik xeg? j=1 J

i=l k=1 /%

|‘9| |2
<[t ll ], +lelm a1 Je], +5 a3 e

biéu nay din dén

(0=, 1] [el M L1 Y] , < §M2 [t 2] o]

suy ra

H ()H |g| H[ jk]H H 1)H2 =ﬂ He(V71)H2
1- H[b I|-lel tau] ™ P TR

hay ‘

fv —fHX < ﬂM‘f("‘l) —ij( Vy=12..
at J1a,1]

SN RETA TN |

véi B, =

(i) Tu (4.29) ta suy ra

<o koL, ]

=By )1+2 e 2 Hi <(Bu )1+2 (ﬂM e

:( )1+2+22

o) )

Xgﬁ

(v-3)

22
‘
X

< S(ﬂM )1+2+22+...+2V*1 e

(v-3) ‘23
X

l
P 0 0
e ——(ﬁMH”H)

X

(4.28)

(4.29)

(4.30)

Bit ding thic ddnh gid ndy cho phép ta k&t luan diy {fV}hoi t cdp 2 dén

nghiém f ciia hé (1.1) n€u £© duge chon théa (4.24). M
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Chu thich 4.1:

V& viéc chon budc lip ban ddu f© e K,, thda (4.24) ta cAn qua mot cong doan phy

nhu sau:

- Trudc hét ta 1dy -0 ¢ x,

- X4y dyng day ldp don {z(”)} lién k€t v6i dnh xa co T:K,, — K,, (nhv trong dinh

ly 3.1, chuong 3):

2 =120 = (1-B) e 4z +g), n=12,....

(4.31)

- Khi d6 day {z(”)} hoi tu trong X vé nghiém £ clia (1.1) va ta c6 mdt danh gid sai

sO
0 0 o’
Hf—z(”)u < Hz()—Tz()H x——, Vn=12,..
X ¥ l-o
véi

oo ZgMH [aijk]H -1
1-[ ]

- Tur (4.32), (4.33), ta chon 775 € N di 16n sao cho:

T
o.lo

B Hf _ (m)

< Hz(o)—TZ(O)H X
< B, P

Vay ta chon buGc lip ban ddu @ =z M

< 1.

(4.32)

(4.33)

(4.34)
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_ CHUONG5
KHAI TRIEN TIEM CAN CUA NGHIEM

Trong chuong nay, chiing toi nghién cttu hé phuong trinh ham (1.1) bi nhiéu bégi
mot tham s6 bé &. V6i cdc gid thi€t trén cdc ham S, ,g va cdc s0 thuc a,, b, , &,
M chiing tdi s& chifng minh ring nghiém cta hé (1.1) c6 mot khai trién tiém cin dén
cAp N +1 theo ¢ thu dudc, v6i ¢ di nhd theo nghia

N
fg — Zgrf[r] +0(8N+l)
r=0

tic 1a

N+1

i)

SC|5

f- Y v
r=0

X
trong d6 C 1a mot hiing s6 doc 1ap véi &.
Trong phan nay, ta gid st ring cdc ham S, g Va céc s0 thuc a

b, &, M thda

ik P

céc gia thi€t (H,)-(H,), l1an lugt.
Gid thiét (Hg) ® e C" (IR; IR).

Ta xét hé bi nhiéu (3.2), trong d6 ¢ 12 mdt tham s6 bé,

Ta hay xét day ham {/V1}, »=0412,...N, f"1 e K,, ( véi hiing s& thich hop M >0)

dugc xdc dinh bdi cac hé sau:

¢|<&. Pat L=1-B.

L1 = g = IO, (5.1)
W = pld = 4000, (5.2)
L =pll =23 N, (5.3)

trong do
P = (pl PP, r =04, N,

PG = (47D, () = 23 a9 Ry () (5.4
k=1j=1
P = 33 a®' (O Ry () 1 (R (), 55)
k=1 j=1

véi p=34,.,N,

o]y s &S () A0 12
PP =2 D ap 2 @ (P (R () D, S (R (x)), (5.6)

k=1j=1  r=l =, n()=p-17"
G trén, ta da s dung cdc ky hiéu sau:
V6i motda chisd y = (y,,....yy) € ZL, ta dit
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N
N=rleryts l=n+.+rn. 20)=2ir,,

i=1

[y = UL £I 77 =GP U (57)
bat
h=fD+> e =40, (5.8)

N
khidé v=f,-> & f = f —h, théahé

Lv=c[A(v+h)— Ah)+E,, (5.9)

trong do

E, =c[A(f+U) - A(f™ )]—ig’P[’]. (5.10)
r=2

2, * A A , e A A
Trudc tién, ta can cdc bd dé sau day.

B6 dé 5.1. Ta co

7l
(ex;+&%xy +o+ VM xy)" z > —ngP (5.11)
p=r |r|=r.n(y) e

Vx = (x1,... xy) € IRY, Ve € IR, ¥r,N € IN.
Chitng minh.

Trudng hgp N =2:

! 7!
(X, +x,)" = Z —x1 xz :z —x’

|
71+72=r,7120,7,20 71 7/2 lyl=r V-

Trudng hop N =3:

7! 7l
ro_ 71 72 73 __ V4
(X, +x, +x;5) = z —x,' X, = ) —x

Iy 1 I
y1+Yo+y3=r,y120,7,20,732>0 7/1'7/2'73' M=r7'

Trudng hop N tuy y:

- ' 1 2 N r'
(Zl:xij = ZV: P |x1y x, 2 xy =Z;x (5.12)
i= Z /2N |7|=r
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Ap dung (5.12) véi x, thay bdi &'x,, ta c6:

N r
i — 7 Y 7
(Zg xij = Z_(le) Hex,) (e Xy )
i-L =
_ ! n, 7 YN o1 427243y5+. 4Ny
—xx,txy g

PEYA

rN

:zﬁxygnm:z 3 ol
?/'

|
|y|=r/* p=r\|r|=rm()=p V>

Vay bd dé 5.1 dudc chitng minh.

B3 8 5.2. Ta co

trong do ¢,C,, € IR, 1<r<N-L1<p<N(N-1),N=23,..

Chitng minh.
, N-1 p N-1N-1
Trugce hét, ta ching minh dang thirc Zarp = a,
p=1lr=1 r=1 p=r
Ta c6
N-1 p 1 2 N-1
DI ITHED WIS AR Y
p=lr=1 r=1 r=1 r=1
=ay
T O tQy

T Uy TRy Ty T T Ay,

= Zalp +Za2p ot ZaN_lp

p=N-1

Zﬁ

—1N-1
a
p=r

Il
i

I

Nhu vay

(5.13)
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r=1 p=r r=1\_p=r p=N
N-1N-1 N-1 rN
— p p
o Crpg + z z C'pg
r=1 p=r r=1 p=N
N-1 p N-1 N
_ p p
=2.2.C,8"+2.2.Cpe
p=1lr=1 r=1 p=N

Vay bd dé 5.2 dudc chitng minh.
B6 d€ 5.3. Gid sir (H,) — (Hg) diing. Khi do, ta co

trong do C](\}) 12 mot hing s6 chi phu thudc vao N, H [a; ]H, H Fat

E

&

L <CWle™, (5.14)
, r=01.. N

X

Chitng minh. Trong trudng hdp N =1, chitng minh clia bd dé 5.1 thi d& dang, do d6 ta
bd qua chi ti€t, ma ta chi chitng minh v6i N > 2. D€ cho gon, ta bé qua Ry (x) trong

cac cach viét.
Ta co

A +0), = () = 2N a0/ +U )~ (),

=1 j1
Bing viéc khai trién Maclaurin ctia ham d)(fj[ol +Uj)—d)(fj[ol) xung quanh di€m
f[o] dén cap N, 4p dung cdc bs dé 5.1, 5.2, sau d6 ti€n hanh sip x&p lai theo bac

clia ¢, ta thu dugc ( ta bd qua doiso S; ijk (x) trong céc cdch vi€t)
(/7 +U) - (/1) = z SO (MU oM (45U U,

rN

:(Z_:grf][.r]J:Z > —ngP (do b8 dé 5.1)

p=r |yl=r.n(y)= p7/

(/7 +U,) - D) = Z ")(f[‘”)Z > —f_y &’

p=r |7|=r.n(r)= p7

CD(N)(f[O]+9U )Z Z _f7

p=N \V\Nﬂ(y)p7'

_ Z(D(r)(f[o])z Z _f}’gp

p=r |y|=r, 77(7) p7

+oM (Pl g,u )Z > if%p

p=N |r|=N,n(»)= p7/

(5.15)

N
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Ap dung b8 dé 5.2 v6i C,, = o) (fj[o]) > —f”, ta viét
ly|=r n(r)= p7/
N-1 p

(7 +U) =) =22, @) 2, —f.7

l7|=r. n(r)= p7

_,_Nz_l S cD(r)(fj[O]) Z _f7 P

r=1 p=N l7|=r\ n(y)= py

O GU)Y Y Lirer

p=N|y|=N,n(r)= p7

Thay d)(fj[o] +Uj)—(1)(fj[0]) vio biéu thiic (A(f[o] +U)—A(f[0]))l- ta thu dugc:

(5.16)

A 40, - A, =3 a0 +U ) - (1)

k=1j=1

m n N-1 p
=224 2.2 V() X —fy
k=1 j=1 p=1 r=1 7= n()=p ¥
m n N-1 rN
22,0, 0,2, 00U X _fy
k=1 j=1 r=1 p=N |7|=r, n(r)=p
+mzal q)(N)(f[O]+QU)Z z _f7 P

k=1 j=1 p=N |7]=N, n(r)= p7/

=

S {ﬁz DRLIGOIEDY i,ff}ep

p=l k==l 2l = n()=p 7"

m n N-1rN
DI NI LGOS WY

k=1j=1  r=lp=N \7\ ron(y)= p7
N N (01, 5
+ 2.2, au® N (f7 +0,U )Z 2 _fy‘gp
k=1j=1 p=N |7|=N,n(r)= p7
N-1 m n
= LZZaUkZCD(’)(f[O]) > —fy]g +eV R, [D,¢&,i]
p=1 k=1 j=1 |7|=r. n(r)= p7
S () ( £[0] 1 N
=3 Zza ZCDV(fj ) D _|le e? + " Ry[D,¢,i]
p=l k=121 =l = n()=p 7"
N-1
PP (x)e? + ¥R [D, &,i], (5.17)

=1

S
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m n —1r
SNRN[QS]:ZZaUkNZ ﬁ G —fye”

k=1j=1  r=lp=N ier = 7"
(5.18)
LA N) ¢ +[0] Vb
+3 > a oMo u )Z > —f P
k=1j=1 p=N_|7|=N,n(r)= p7/
Ta suy ra tir (5.4), (5.5), (5.10), (5.18) ring
N
Eyp = (AU +0), - (), - X e Rl
r=2
N-1 N
= > P (et 4 VR [, 6] Y PP (x)e? = VIR [@,,i]. (5.19)
p=1 p=2

Mit khic, E, =(E,,..E,)=&""R,[®,e]= " (R, [®,&1],..., R, [@,£,n]), do df, ta

suy ra ring

N+1

YRy, el <cPlef™ ™ (5.20)

£y —SUPZ

xeQ) j=1

E,; ()C)‘ |5|

B d@é 5.3 dudc chitng minh hoan ti't. Il
Dinh 1y sau diy cho mot k&t qua vé khai trién tiém cin clia nghiém theo & .

Dinh 1y 5.1. Gid st (Hy) - (Hg) . Khi do, ton tai mot hing s6 &, >0 sao cho, vdi méi
g, voi |g| <é&, hé (3.2) co duy nhat mot nghiém f, . € Ky, thoa mot danh gid tiém cin

dén cap N+1 nhur sau:

[r]

<2|?|cP e, (5.21)
X

cicham fU, r=01,...,N I cdc nghiém cia cic hé (5.1)-(5.5), I4n lupt.

N
Ching minh. Pat v=f, - > & (Il =7, -
r=0
Ta co
Ly =¢g[A(v+h)—- Ah]+E,,

v=L[e(A(v+h)— 4h)+E,]. (5.22)

Do dé, ta suy tir bd dé 5.3 riing



26

M <27 el + 2 an], +]E. ]

<[ el |+ ) — ] + Qe 1. (5.23)
Mit khdc
lv+a|, =|f.], <M, |4, < ﬁ;‘f”] =M, (5.24)
ta suy tir (5.24) riing
|4+ k)= an < (M + M) [a ]| M - (5.25)
Tt (5.23), (5.25) ta thy ring
M < e Geal 0 + 40 [l ) M + P11 (5.26)
Chon 0< & <& sao cho
lex] (0 + 3) | [ ] HL‘1H < % . (5.27)

Do d6, ta c6 tir (5.26), (5.27) ring

M, < 2|,
hay

N+1

< 2P "
X

N
fo=2& "
r=0

Pinh 1y 5.1 dugc chiing minh hoan tat. l

by ]H <1 din
dén sy ton tai cla hai s6 dudng &5, M thda céc gid thi€t (H,) va (H,), lan lugt.

Khi d6, ta c6 két qud sau:

binh 1y 5.2. Gid st (H,) - (H3) diing. Cho trudc ay, € IR. Khi do, (6n tai hai hing s6”

M >0, ¢ >0, sao cho, vdi moi ¢, voi |g| <g, hé (3.2) cd duy nhdt mot nghiém
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f. €K, c6 mot khai trién tiém cidn dén cip N+I1 nhu (5.21), trong do cic him

FU ¥ =01...,N Ia cdc nghiém cia cic hé (5.1)-(5.6), I4n lugt M
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CHUGNG 6
MOT SO HE PHUGNG TRINH HAM CU THE

Trong phan ndy chiing tdi xem xét qua mot s6 vi du dua trén mot s6 hé phudng
trinh ham cu thé. Qua d6 ching tdi xét sy hoi tu clia diy lip cAp hai lién k&t v6i hé
phuong trinh ham ndy. Van trong phan niy chiing tdi ciing tinh todn mot s& khai trién
tiém cAn dé€n mot cAp cho trude clia nghiém theo mdt tham s6 bé & .

6.1. KHAO SAT THUAT GIAI CAP HAL
Ching t0i xét hé (1.1) tng v6i m=1,n=2, Q=[-11], (») =|y|", p > 2,
2 2
fi(x) = gz%‘fj (rl.jx)‘p + sz./.fj (s;x)+g;(x), xeQ=[-1]], i=12, (6.1)
= =
trong do
2 2
g, (x)=x' —EZaU.‘(rU.x)"P _sz’j (s,x)’ (6.2)
=i =i

va a;, by, r;, s;1a cdc s6 thyc cho trudc thda

ijr Yijr T
2
|61 =22 max

byl<i |r| <t |s,|<1 (6.3)

Cicham R;(x)=r;x, S;(x) =s,x, g;(x) thda cdc gid thi€t (H,), (H,).
Nghiém chinh xédc cta hé (6.1) 1a

fi(x)=x", i=12, (6.4)
Nhu trong chudng 4, dua vao xap xi sau day:

P P _1) P2 -1 -1
‘fj(v) ~ ‘fj(v )‘ + pfi(v )‘ fj(v )(fj(V) _fj(v ))
vo1y| P2 V- v v-1) | P
=l AR = (=)

ta cu thé lai thuat gidi cap hai cho hé (6.1) nhu sau:

(6.5)

P (x) = 522: 4 [p‘fj(v_l) (’”z:fx)‘p_z fj(v_l) (rl.jx)fj(v) (ryx) = (p - 1)‘ff(v_l) (r"fx)‘p }

2
+ Z;‘bl.jfj(v) (s;x) +g,;(x)
=
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2 2
_ p=2 _
=ep2 a0 P A0 0+ 2,17 s,)
J= J=

-&(p —1)Z a; ‘f_/(v‘l) (rijx)‘p +g,(x),

hay
2 > 2
SO =epXag| 1) LD ) £ () + Y by 1 (s,)
(6.6)
+g"(x), xeQ,i=12,v=12,.
vGii
2
g @) =-e(p-DY a1 (x)| +g,(x)
=i (6.7)

=-&(p _1)(Af(v_l))i (x) + 8 (x).
Gid st & budc lip ban dau f(o) = (fl(o) 1f2(0) ) dugc chon sao cho Hf(o) HX <M

va gid st § budc v -1 ta tinh duge £ = (A4, £ tir thuat gidi (6.6) sao cho
|£¢], <M. Khido, voi moi xeQ,i=12 tacs

2
710l <ld e 217 0l 71763
, J=
+ [Q%‘bz’j ‘Z;‘ £9(s,2| +|¢ ()
g 2
el M7 mafa,| Zl‘f 0 6.8)
2 "
e a1/ G, )+l ()

<le| pM 7 max{a,| [ £©]  +maxip, || HX +|g® ()

1<j<2 X gyl Y

Vay
I, <llove 4L, ], +le ],

Mait khédc
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e, =leltp=]ar], +lel,
<lelp -0 pm e, ], + el
<|el(p -2 pM*|[a, ]|+ ] .-

viy

1, = Celpve a2+ 5,107 + el o -9l 3]+ e

hay

(1_|‘9| pM P‘l\\[au]ﬂ —H[bi,- ]H)Hf v Hx <lelp(p-)M pH[“z‘f ]H +|el

Chon M >0 sau d6 chon ¢ e IR (a4 nhd) sao cho

1~ el pM 7*|la, ]| - |[6,]] > 0,
&l p(p —1)M*|[a, ]| + g ,
L-le[ pM 2 fa, |~ (2,0

Khi @6
el p(p =DM " |la, 1]+ |g] ,
1-[el pM [l 1[5,

Ma diéu kién chon thit hai tuong duong véi

‘),
Hf X

el p(p 00”1+ ], < 2ol 21 7, 1] 1o, 1)t

hay
007, Y+, < @[ I

Vay, ta thanh 1ap cdc gid thi€t sau

(Hs) |i0,]<%
(H;) Chon M >0 sao cho ||g||X < (l—H[by]H)M,

(H,) Chon ¢ € IR (dd nhd) sao cho |g|p2M”H[al.j ]H + ||g||X < (1—H[bl.j ]H)M

(6.9)

(6.10)

(6.11)
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VAay néu ta chon budc lip ban dau f(o) = (f(o) f(o) ) sao cho Hf(o) HX <M, thi

day Iap {f“}xdc dinh bdi thuat gidi (6.6) thda | £ LSM V=12,

Tiép theo ta ddnh gid e = f— @),

e (x) = £,(x) = £ (x) = ez 160 = 20 12 00 10
+&(p —1)22:%. ‘fj(v_l)( x)‘ + Zbuegv) (5;%)

gial Uf ( x)‘P _ ‘f/_(v—l) (r[jx)‘l’ _ p‘f/(v—l) (r[jx)‘l?*z fj(v—l) (’,Ux) [fj(V) (rijx) _ fj(v—l) (,,.Ux)]ji

Jj=1

2
+ z (") (s X)
j=1

a, Uf O =720 =2 O 12 O 0= £ 01

[\%,

I\
LN

J

+

1

MN

(v)
b;e;” (s;x),

'L

J
§ ddy ta bd qua r,x trong cdc cich vi€t va ky hi¢u f,(.) hodc f, thay cho f(r,x).
Chd y ring

) p-2 ) 2
tii'v )‘ ‘f/_f/(v )‘

‘fj‘p _‘fj(v—n‘!’ _ p‘fj(v—l)‘l’—z f/'(v_l) (f,- _fj(v—l)) +%p(p _1)

v P2 p (e b 1 b 1P-2] (1) |2
=P = g e =Dl
voi 1Y = fEV 0 (f, - fY), 0<0 <1.
Do d6
® : - (Y72 0D ()0 () 4 L -0 ([P 2] 0D
(x)zeza,., PO OO+ o =Dl O e 0)

+ Z b, eﬁv) (5,%)-
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1 2
O (x)| < e max|a, |pm 2|+ [e|max{a, | p(p - DM 72| 0|
‘el (x) _|<9|1SjaSz a;|p e, 2|8|K22 a,|p(p-1) e R
+max‘b,.jwe‘v)” :
1<,/<2 X

Suy ra

(-1, 1 lel v e, < 2l oo -7 e

el =
vGi
Ll
B |

Bulr® -7, <1 (6.12)

va khi do, ta co

oA sl a1, wvee. 1

Chon f(o) : Ta xay dyng day ldp {1} K,; xac dinh bdi

2 2
z"(x) = gz aij‘zﬁ”’l) (rijx)‘p + Zbljzﬁ’” (s,;%) + g, (x), (6.14)
J=1 J=1

xeQ,i=12,n=12,.., trong d6 z©@ = (zfo),zgo) ) =(0,0).

Khi d6 day {z'”} hoi tu trong X vé& nghiém f ctia (6.1) va c6 mot ddnh gid sai sd

|r-2], < |20 =70 T 2or vy=12.. 619)
vGi
_ |8| pMHH [afJ]H 6.16)
1w, |

Twr (6.15), (6.16), ta chon 779 € N khd 16n sao cho:
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SM—’BM o™ <1. (6.17)
X 1-o

/BM Hf _ Z(770)

Vay ta chon f©@ =z(") m

6.2. KHAI TRIEN TIEM CAN CUA NGHIEM

Ta van xét hé (6.1)
fi(x) = ez%‘fj (Sy.x)‘p + Zbl.jfj (s;%)+g;(x), xeQ=[-1]], i =12, (6.1)
=1 =

by, r;, s;la cac s6 thuc cho trude thda (6.3). Do d6, cdc ham R, (x) =r,x,

trong d6 a;, b, r;,

S, (x) =s,x, g;(x) (doc lip vdi &) thda cic gid thi€t (H,), (H,).

A. Khio sit nghiém cia hé (6.1) trong trudng hgp £ =0.

Trudng hop & =0, hé (6.1) chinh 12 hé tuyén tinh sau:
2
£ix)=D1b,f,(s,x)+g,(x), xeQ=[-11],i=12. (6.18)
=

A.1. Gid st g,(x) 1a da thic c6 bac nhd hon hay bing r:
g (x)=>d x", i=12 (6.19)
=0

Theo mot két qud trong [3], nghiém ciia hé (6.18) ciing 12 cdc da thifc. Ta tim nghiém
cta (6.18) theo dang:

fix)=Dle, x", i=12. (6.20)
7=0
Thay f;(x) vao (6.18) ta thu dudc c,, 1a nghi¢m cta h¢ phuong trinh tuyé&n tinh

2
¢, =2 bysjc, =d,, i=12, 0<y<r. 6.21)
=1

Giai hé (6.21), ta dugc:

o - (1_b22S2/2)d1}/ +b1251y2dzy
v (L =byy57, )AL= byys55,) = biybyy 51555, ,
b2152yld1y +(1- bllslyl)dZy

C =
7 (L=by;57)) L= byys5,) = biybyy 5755,

(6.22)

, 0y <r.
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A2.Gid st g=(g,,2,)eC'(%R?).Goi f =(fi,f>)1a nghiém da thic cia hé (6.18)
tuong tng v6i g = (g;,85) , trong d6:

q-1

g/ (x)= Z : D(O)x", i=12. (6.23)

7=0
Theo két qua trong [3], cling da khing dinh ring sai 1éch giita hai nghiém £, f ctiia hé
(6.18) 1an lugt, tuong tng v6i g, g , dudc cho bdi ddnh gia:

~ 1 1

Hf h fHX < 1— H[b ]H x ;Hg(q) HX ! (6.24)
ij
trong do
.Z(x) = §0i7x71 i=12, (625)
7=0

1 1
(1- bzzsgz);gl(y) (0) + by, ;gy) 0)

c =
v (L=byy57)) L= byys5,) = biybyy 55y,
(6.26)
by S5 — : (;/) 0)+Q- blsll) g(y) (0)
7
Cyy = , 0<y<qg-1.
g (L=byys) A= byys3,) _blzbZlSlZSZl
A.3. Ta xét mot vi du véi ham g = (g1, g,) cu thé nhu sau:
1 10+
(x) = = , xeQ=[-11], i=12. 6.27
e g [-11] (627)
10+

Ta vi€tlai g;(x) nhu sau:

1 w i g J o J
gl.(x)=1_ x Z[10+lj 2[104—1) +Z(10+zj' (6:28)

10+
Pat
Pl (x) = Z( jj qi L .51 g O, i=12. (6.29)
10+i = (10+i)” par 4.

Ta co
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LIPS

<z(10+z)f 2(10+l)’

g ()P =}

(10x+ jj

~ 1
T (9+0)10+4)"

Vx e [-11]. (6.30)
Do d6

e-P1) —supz\g (x) = P ()
xeQ i1

< ! + L <
1011470 1112770 119t

— 0 khi g > +oo. (6.31)

Ta goi f=(£ 79 1a nghiem da théc cla hé (6.18) tuong Gng véi
g= P[CI] — (Pl[q]1p2[q])- Vﬁy

F =G, T =Se,w, i-12 (632)
y=0

trong d6, cdc hé s& (cly , CZ)/) dugc tinh theo cong thic (6.26) vdi

g (0)= 0<y<g-1 i=12, 6.33
0)= (10 ) sysq-Li (6.33)

(1—by5%) n by,si,
¢, = 117 127 ,
(= byy571 )AL= byy55,) = biybysirsy
bysy (1 bysi1)
¢, = 117 127 o<
A= byysii )AL= byy55,) = biybyisizsy

(6.34)

Mit khéc, tir ciché f=Bf +g, f[q] = Bf[q] + P9 ta suy ra ring:
f_f[q] =B(f—][q])+g—P[Q].

R R N )
<|w,||r-7],

o=, 639

Suy ra:
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[q] H 11

_ 7l
lr-7 < 1—\\[%]”9

<— 0, 6.36
e o

khi ¢ — +o0, do (6.31).H
B. Khai trién tiém cAn nghiém ctia hé (6.1) theo ¢.
Trong phan niy chiing ta s& sit dung cdc cong thirc (5.1)-(5.5) trong chuong 5 dé

xdc cdc thanh phan trong khai trién tiém can. Ta gid st ring p=2, va a,, b

la cdc so thuc cho trude théa (6.3). Cdc ham tudng tng R, (x)=rx, S;(x)=s,x,

T Sij

i Py

g;(x) (doclap véi ¢) ciing thda cdc gid thi€t (H,), (H,).
Gid st g;(x) 1a da thirc bac rcho truge ddc 14p véi ¢ nhu sau:

g, (x)= Zdiyxy, i=12. (6.37)
y=0

Ap dung cong thic (6.19), (6.20), (6.22), nghiém cta hé (6.1) tng véi £ =0 (tdc la hé
(6.18)) ciing 1a cdc da thie: £ = (£, £, =Lg, véi

)= e, x7, =12, (6.38)
=0

trong d6 (cy,,¢,,) cho bdi

(L—b,,s3, )dly + blZS{ZdZy

Cc,, = y
v (L= byy57, )L = byy55,) = byybyy 57555,

1 K (6.39)
b,.s5'd, +Q—b,,s, )d
Cz},: 21};7_1 1y (yllll) 277/ - ,OSQ/SV
(A —=byy571 )= Dyys5,) — biybyysiysy
Goi M 1a nghiém cdia hé (6.18) tng véi g = A, wic 1a
f[l] — (fl[l]’fz[l]) - L_lAf[O], (6.40)
ma
A = (g, (1)), (6.41)
vGi
2 2
(A7), () = Y, £, ()] (6.42)
j=1
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Ta c6 cOng thirc
2
r 2r l y-1
Za7x7 =al +22—Z(y—v)avayfvx7
=0 y=1 7 v=0
o1 %[ rr) e &
‘fj (rijx)‘ - Z(;cjyrij * = Cjo +22 2(7/ V)C/v Jr=v I/ (6.43)
7= 7=l

2
2 2 r
(4F™), (x) = Zlai/ ‘f_/[O] (’”fjx)‘z = Zla@/(zcn’?/qu
12
= Zalj €jo +22alj Z(;Z(y V)cjv jr-v ijxy
-0

=1

-1 r
-3, +zzza,,(§ 0=y, =By

=1 j=1

trong do, ta dat
2
d¥ = Za,] o dy) = zz%( Z(}/ V)C,,Cot J 1<y <2r. (6.44)
J =

Tir (6.20) ta ¢6 bidu thirc cda M = (4M, £M) cho bsi cong thie

) = Zc(l) ’ (6.45)

trong do (c(l) (1)) cho bdi cong thic (6.22), v6i (¢, ,¢5,) va (dy,,d2,) 1an lugt thay
bdi (cl(i),czy)) va (di,d})), v6i 0<y <2r, nhusau:

o _ 1- bzzszz)d(l) +b2S12d(l)

C ’
v (L=byy57, ) (L= byy55,) = biybyy 57555,
c(l) _

(6.46)
b21S21d O+ (1- bllslyl)dgx)

z (L= byy57, )L = byy55,) = byyby 57555, 1

0<y<2r

Theo két qua clia dinh 1y 5.2, chuong 5, ta ¢6 mdt danh gid mot khai tri€n tiém can cAp
2 theo ¢ dd nhd nhu sau:
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@)= 1 -2 7P )

(6.47)

r 2r
[i(x)=) e, x" =& cPx|< 2CHL4H &g*
7=0 7=0

véimoi x e Q, i=1,2 va véi ¢ di nhd, C >0 1a hiing s6 doc lap v6i x va <. A
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PHAN KET LUAN

Luin vin dé cap tdi viéc khdo sdt sy ton tai duy nhat nghiém, thuit gidi lip
cap hai, khai trién tiém cin cha nghiém theo mot tham s6 bé cho hé phuong trinh ham
phi tuyé&n trong Q =[a,b] hay Q Ia khodng khdng bi chiin trong IR. Noi dung chinh

cta luin vin ndm & cic chuong 3, 4, 5 va 6.

Trong chuong 3, dwa vio dinh ly di€m bat dong Banach, chiing t6i chitng minh
su ton tai, duy nhit nghiém ctia hé phuong trinh ham trong mot qud ciu déng trong
C(Q;IR"). K&t qua thu dudc & day chita dung két qué cia Wu, Xuan, Zhu da khio sit
trong trudng hgp Q =[-b,b], m=n=2, ajj = 0 va Sijk 12 cdc nhi thidc bac nhat, nhu

1a mot trudng hop ri€ng.

Trong chudng 4, ching tdi thi€t 1ap thuat gidi cAp hai clia hé phudng trinh ham
va chi ra mot diéu kién di dé thuat gidi hoi tu.

Chuong 5 13 phian nghién citu hé phuong trinh ham bi nhi€u bdi mdt tham s6 bé
&. Khi @6 chiing t6i cho mdt khai trién tiém cin nghiém cda hé nay dén cip N +1
theo &, v6i ¢ @l nhd.

Trong chuong 6, chiing toi nghién ctifu mot sd vi du hé phuong trinh ham cuy thé
v6i d(y) =|y", p=2, & d6 ching t6i s& khdo sdt mot thudt gidi hoi tu cap hai va chi

2 N A . R *A A ~ ~ . A
ra cdc thanh phan trong khai tri€n ti€ém can dé€n cap hai cho hé.

Céc k€t qua trinh bay trong cdc chuong 3, 4, 5, 6 chita dung k&t qud clia cdc tic
gid trudc d6 da khio sit trong trudng hop ®(y) = y°.
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