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Loi diu tién, 161 xin kinh gdi dén Thiay Nguyén Thinh Long
Iong biét on sdu sdc vé sur tin tinh gitip do cia thdy doi vdi toi trong

sudt khoa hoc va nhat Ia trong viéc hoan thanh luin vin nay.
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Phin md diu 1

Chuong 1
PHAN MG PAU

Chuing t6i xét hé phuong trinh ham sau day:

(1.1) £00 = 2 D ay [x 6,8, ()] + g0,

=1

—

I
—_
b

trong do

Q. —RP la tap compact hodc khong,

gi:Qi —>R, Sijk:Qi — Qj, aijk:Qi x R > R,

1<1,j<n, 1<k <m,

Ia cac ham lién tuc cho trudc,

f:Q — R la cdc dnham.

Trong [1], cdc tdc gia Wu, Xuan, Zhu da nghién ctu hé (1.1) véi

Qi =[-b,b],p=1, m=n=2, Sijk (x) 12 cdc nhi thiic bAc nhat va
(1.2) a, (Xy)=a,y,

trong do a . la cédc hiing so thuc. Trong trudng hop nay 15i gidi clia hé
(1.1), (1.2) dugc xap xi bing mot diy qui nap hoi tu déu va né ciing 6n
dinh d&i v6i cdc ham g; .

Truong hgp m=n=p=1, cdc tic gia Kostrzewski [2],[3], Lupa [4]

da nghién cttu su tdn tai va duy nhat 13i gidi ciia phuong trinh ham sau
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(1.3) f(x) =a(x,f(S(x))), x €[a,b],
trong khong gian ham BC[a,b].

Mot trudng hgp riéng v6i phuong trinh ham Golab-Schinzel

_f(x%)
Cox+1

(1.4) £(x)

b

cac tac gia Knop, Kostrzewski, Lupa, Wrobel trong [6] dd x4y dung tudng

minh 15i gidi khong tam thudng f(x) thda cdc diéu kién

(1.5) tontai lim f(x)=f(-1") va lim f(x)=f0")
Xx—>—1" x—0*

nhu sau

(1.6) f@):{ﬂo)ﬂ—xx X # —1,

C , X =-1,

trong d6 ¢ 1a mot hing s6 tuy y.

Trong truéng hgp p=1,Q =QcR,i=1n, la khodng déng bi

chan hay khong bi chan, cdc tdc gid Long, Nghia, Khoi, Ruy [5], bing dinh
ly di€m ba't dong Banach di thu dudc k&t qua vé sy ton tai va duy nhat 15i
gidi cda hé (1.1) va 15i gidi cling &n dinh d6i véi cdc ham g; .

Trong trudng hop A gidng nhu (1.2) va Sijk (x) 1a cdc nhi thic bac
nhat, g. eC'(Q,R), Q=[-b,b], trong [5] thu dugc khai trién Maclaurin cda
16i gidi h¢ (1.1) d&n cip r. Hon nita, n€u g.(x) la cdc da thitc bac r thi 15i
gidi hé (1.1) cling vay.

Luan vin dugc sip x&p theo 5 chuong
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_ Chuong mé diu la phin gidi thiéu hé phuong trinh him va di€m
qua sd nét ciac két qud da cé truGc d6, ti€p theo 1a gidi thiéu cidc phan

trinh bay trong ludn van.

_ Chuong 2 1a phan gi6i thiéu mot s& ky hiéu, cdc khong gian ham

stt dung trong luan viin va mot s6 k&t qud s& duing cho cdc chuong sau.

_ Chuong 3 trinh bay mot s& két qua tdn tai va duy nhat 13i gidi cia

hé phuong trinh ham (1.1), sy 8n dinh ctia 15i gidi d6i vdi cdc ham g, . Mot
s6 k&t qua trong chuong nay ciing da tong quit héa cic két qua trong [1],
[5] ma chita trudng hdp p = 1 nhu 1a mot trudSng hgp ri€ng.

_ Chuong 4 13 phan kh3o sat khai tri€én Maclaurin cta 13i gidi clia

hé (1.1) v6i trudng hop S, (x) = B™x + ¢, v6i BU* 1a ma tran c4p p,

vectd ¢’* e RP théa mot s& didu kién nio d6 .

K&t qua thu dugc trong phan niy cho mot cong thic bi€u dién 13i
gidi clia hé phuong trinh ham (1.1) va néu g, 1a da thac thi 18i gidi thu
dudc cling 1a da thifc dong bac v6i g.. Hon nita néu g. lién tuc, 15i gidi

1 1
sé& dugc xap xi bdi ddy cdc da thic hoi tu déu. K&t qua thu dugcdd md
rong thuc su ciac k&t qua trong [1], [5].

_ Chuong 5 1a phan khdo sdt thuat gidi lip cap 2 cia hé (1.1). Ciing

trong chuong nay, ching t6i xét mdt dang khic cua hé phuong trinh ham

tuy€n tinh ma c6 thé dwa vé va 4p dung cdc két qua cta hé (1.1).

Cudi ciing 12 phan k&t luan va cdc tai liéu tham khdo.
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Chuong 2

CACKY HIEU VA KET QUA CHUAN BI

2.1 Pinh 1y diém bit dong Banach

Chiing ta thudng xuyén st dung dinh Iy di€m bat dong Banach sau:
Dinh ly 2.1

Cho X 12 khéng gian Banach vdi chuin ||, K X Ia tip dong.

Cho T : K— K /i anh xa thoa man

Tén tai s6 thuc o, 0 < o < 1 sao cho

(2.1) ITx) = T(y)ll < ollx -y, ¥x,y eK.

Khi do ta co

(i) Ton tai duy nhit x, €K saochox, = T(x,).

(i) Voi moi x, €K , xét diy {Xv} cho bdi

X, = T(xv_l) ,v=12,...
ta co

¢) lim|x -x|=0,
V—>0

\%

@) e, = x.] <k = Tl 77—+ ¥y =12....

Chitng minh dinh 1y 2.1 c6 thé€ tim thdy trong cic quyén sich vé

nhap mon gidi tich.
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2.2 Céc da chi s6

Néu a = (ocl,ocz,...,ocp) 1a by p-thtt ty cdc sO nguyén khong am o,
ta goi o 1a p-da chi so.
Mot di€m x eRP dudc ky hiéu x = (Xl,xz,...,xp), ta ky hiéu x* 1a

don thic bac |a| = o +.hoL ) sau
(2.2) x* = x?lx o.x

Tuong tu néu D, = 8% , 1< j<p, ky hiéu todn tt dao ham
J

riéng c4p 1 theo bién thi j thi

D“ =D;'D?..D." =
P 6X1a‘6X %...axpap

chi mot todn tif dao ham riéng cap |o.
Ta cling ky hiéu
D00 _ ¢

2.3 Cac khbéng gian ham

Gid st Q cRP,1<i<n, ta dit X =C, (Q;R) 1a khong gian
i i b i

Banach cdc ham so lién tuc bi chian f: Qi — R véi chudn

(2.3) Iflx = suplf(x)|, feX..
' x €Q.

Néu Q. 1a tdp compact, ta dit X. = C(Qi;R) l1a khong gian Banach

cdc ham so lién tuc f: Q. — R véi chuén nhu (2.3).



Chuong? 6

Ta ciing luu ¥ ring n€u Q. la tap mdg thi C(Qi;R) cling ky hiéu la
khong gian vector cdc ham s6 f: Q. — R lién tuc. Hon nita cac ham trong
C(Q,:R) khong nhat thi€t bi chin trong Q.. N&u f e C(Q ;R) bi chin va
lién tuc déu trén Qi thi n6 c6 duy nhat mot ndi rong lién tuc trén bao
dong Qi cla Q.. Do do, ta dinh nghia C(ﬁi;R) la khong gian vector xac
dinh béi

C(Qi;R)={ f € C(Q,;R): fbi chdn va lién tuc déu trén Q. }.

Mait khéc C(ﬁi;R) cling 12 mot khong gian Banach ddi véi chuin
(2.3).

Vi cha y tuong tu trong trudng hgp Q. < RP 1a tAp mdG thi ta ciing
ky hiéu Cm(Q R) la khong gian vectd cac ham f: Q. — R sao cho ta't ca

cdc dao ham riéng clia f dén cdp m déu thude C(Q;R), nghia la
C™(Q;sR) = {f e C(Q;;R): D*f e C(Q;R).a| < m}

va  C™(QisR) = {f e C"(Q;R): D*f e C(Qi;R), | < m}.
Mit khdc C™(Qi;R) ciing la khong gian Banach vdi chudn

Iflcm @:r) = max SUP‘D f(X)‘
‘ ‘ x €Qi

Khong gian tich Descartes X=X, x X, x---x X = trang bi mot

A
chuan

(2.4) Il = Z”f || = (f.f,,....f ) eX.
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12 mdt khong gian Banach.

Ta vi€t hé phuong trinh ham (1.1) du6i dang phuong trinh todn ¥

trong X nhu sau
(2.5) f=Tf,
S A

trong d6 f=(f,f,.....f ), Tf =((T),.(Tf),,....(Tf) ).

1y

V01

(2.6) (T, () = Y Day (xS, () + g0, x eQ, i=1n.
i=1k=1
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Chuong 3

SU TON TAL DUY NHAT VA
ON PINH LOI GIAI

Chiing ta thanh 1ap cdc gia thiét sau

(Hl) S. :Q — Q. lacidcham lién tuc,
ijk i ]

(Hz) geX,

(H;) a;: @ x R > R liéntyc va théa dieu kién:

ton tai &ijk: Q. — R bi chan va khong am sao cho

G.D g ey —ay 3] < &, ®ly -3, Vx eQ,, Vy.§ € R;

n m
(3.2) = Z Z max sup &, (x) < I;
io] k=1 Sisnxeq
(3.3) aijk(.,O) eX.. (di€éu kién nay bd qua n€u Qi la compact)

Khi d6 ta c6 két qud sau
Dinhly 3.1

Duvi gid thiét (H,)—(H,), t0n tai duy nhat mot ham f €X sao cho
f = Tf . Hon nira, 107 gidif 6n dinh doi vdi g trong X.

Chdéng minh

Hién nhién ta ¢c6 Tf € X véi moi f € X.

Xét f,T € X, ta c6 v6i moi i=1Ln, Vx eQi
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G4 (0,60 = (11,00 = 30 3 fa, (%, 1,68, 00) - 2, (% TS, ).

j=1k=

—_

St dung gi4 thi€t (H, ),(H,) ta ¢6

(Tf); () = (TF), ()] < g le:&ijk (OIS, (x)) = T, (8, ()

< iisupa (x)Hf—fH

=1k

L4y sup trén Q. rdi sau d6 14y tdng theo i=1,n ta dudc
1

35) It - T8, = ST, - (T9),,

i=1 ‘

IA

> 3 sup G ([ - ﬁ”x

j:]j:lk:leri

8

IA
M:

2 11{2‘1 lr?aix sup (x (x)||f f||X

Theo dinh 1y di€m bat dong Banach, c6 duy nhdt mot f € X sao
cho f=Tf.

Gia st f,f €X 1a hai 13i gidi ctia hé (1.1) 1an lugt tng véi g,8 € X

ta co

véimoi i=1n , v6i moi XeQi

(3.6) £00 - F00 = gé{ IJk(X’ fj(sijk(x))) —aijk(x,fj(sijk(x)))}

+(g,(0) - §,(%)
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Lap lai qué trinh trén ta c6

IN

[t-Flx < off Tl +lg-lx
hay

6n [Tl

IA

BN,
- Bx:
Vay 15i giai f 8n dinh d8i v6i g trong X.

Chu thich 3.1

Trong dinh 1y 3.1, véi p=1, Qi =Q , Vi=1,n, la khodng déng bi

chin hay khong bi chan va diéu kién (3.2) dudc thay bsi

(3.8) > > sup&ijk(x) <1,
i,j=1 k=1 x€Q

chiing toi tim lai k€t qud nhu trong [5]. Mit khéc, diéu kién (3.2) y&u hon
diéu kién (3.8) vi
m

(3.9) c < D 2 supd,(x) < L
i,j=1 k=1 x€Q !

Chu thich 3.2

Dinh 1y 3.1 cho mot thuit gidi xap xi lién ti€p
(3.10) fV =TtV | v=1.2,..., f9 eX cho truge.

Khi d6 day {f} hoi tu trong X v& 1i gidi f ciia (2.5) va ta c6 mot
ddnh gi4 sai s&

3.11) [t £ s”fm)_Tf(O)HX s . Vv=12
. — , 2.
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Néu ta gid st ring Q. cRP , i=1,n théa man di€u kién
(3.12) Ton tai song 4nh T, Q—)Qi , i=1,n sao cho ri,ri_l lién tuc.

Khi d6 hé (1.1) twong dudng v4i hé sau

G13) o= Ya,(cfd, )+, vi=ln, vieQ,
i=1 k=1

trong do f=fot , g =got
=108, ot
ijk ] ik i

(3.14) a, (to)=a, (1,(0.2), teQzeR.

Nhu vay ta c¢6 thé gid st ring tat cd cdc 4n ham f. ca he (1.1) c6

ciing mién xdc dinh, ticla Q. =Q , Vi=1,n.
Khi d6 ta st dung khong gian ham X nhu sau:
_Né&u Q la tdp compact, ta dit X = C(Q,R“) 12 khong gian Banach

cicham f: Q— R" lién tuc vdi chuin

n
(315 [flx = sup 2 [f;,x)
xeQ i=1

, = (f.f,,....f ) e X.

_Né&u Q Ia tap khdong compact, ta dit X = Cb(Q,Rn) la khong gian
Banach cic ham f: Q — R" lién tuc bi chin véi chudn nhu (3.15).

Ta thanh 1ap cdc gia thi€t sau day

(H]) S, Q— Q liéntyc,

() ¢ <x.
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(H'3) A Q x R — R lién tuc va théa diéu kién:
ton tai ('iijk: Q2 — R bichidn va khong 4m sao cho

(3.16) ‘aijk(x, y) — aijk(x, 37)‘ < &ijk(x)ly -y, Vx € Q, Vy,§ € R;

m
(3.17) c = max sup a.., (x) < 1;
i; kZ::l 1<j<nycq K

(3.18) aijk(. 0) € X, (diéu kién nay bd qua néu Q 14 compact).
Khi d6 ta c6 dinh 1y
Dinh Iy 3.2
Gid sit cdc gid thiét (H!) — (H}) ding. Khi do t6n tai duy nhat

f = (f.f,.....f ) € X /2 loi gidi cho hé phuong trinh him sau

(3.19) f(x) =

J

~ kz_laijk(x, f_](SIJk(X))) + gi(X) , VX e Q, Vi = 1,11,

Hon nita, loi gidi t cia hé (3.19) on dinh doi voi g trong X.

Chitng minh
Van stt dung cdc ky hiéu nhu (2.5), (2.6).
Hi€nnhiéntacé T: X —» X.

Coi f, T e X, tuong tu nhu (3.4) ta c6: véimoi x € Q

“E&%QMS%@»—ﬁ@%uw

2 (TH); (x) = (TF), (x)] <
i=1

n n

1

1]

<

. £,(S;; 00) = (S ()

n
i=

m n
Z max &ijk (X)Z
j=1

1k:11£1£n
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1I£1J21<X supa (X)||f f||X

IA
M
Ms

Dodé |Tf — Tf|, < off - T|,.
Phan con lai chitng minh tuong ty.

Chu thich 3.3

Nhu nhan xét trong chi thich 3.1, k€t qud trong [5] 1a trudng hop

dic biét cua dinh 1y 3.2 v6i p=1.

Trudng hgp ri€ng sau diy chung tdi xét hé (3.19) véi a; . nhu (1.2).

(320) fi(x) =2 > A, f(S, () +g X, VxeQ,Vi=1n,
j=1 k=1

trong do Sijk (x) 1a ham affine nghia la

(3.21) Sy (%) = BT x + U, véi
XA A bij;‘_ ek ]
ik _ bk b b;ﬂ;’ Sk _ ci%jk
(3.22) Q=B (0 = {x e RP: x|, = zp;|xi| < r}.
i=1

Ta xét khong gian hAam X = C(Q, R") va thanh ldp cdc gid thi€t
cho hé (3.20) nhu sau

(H)) g €X,
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Ta dua thém gidthi€t cho B™ va ¢'* trong (3.21) dé S; . théa (Hi)

Nhan xét ring

(3.23) U“x|| Bk Xl vx e RP,
trong do
3.24 Uk = max Y b
(3.24) 1<V<p Z_:
Ta co
(3.25) S| =[BT+, . vx e
Tir day ta gid sit ma train B™ va vectd ¢* thda
mn o ijk
(H)) () |B <L
™|
(i) max —
1<i,j<n | — |[BUK
1<k<m 1

Vay néu BY, ¢ théa (Hj) thi S, (x) trong (3.21) théa (H;).

Khi d6 ta ¢6 dinh Iy
Dinh Iy 3.3

Gid sit (H!')—(HY) ding. Khi do hé (3.20)~(3.22) ¢ duy nhat mot
10i gidi £ € X . Hon nita, 107 gidif 6n dinh déi vdi g trong X.

Chu thich 3.4
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Trudng hgp Q = RP, ta ldy X = Cb(Rp, Rn) khong gian Banach
cdc ham lién tuc, bi chan f: RP — R" d6i vdi chuin

(326 Il = sup X[F )

xeRP i=1

Cf = (f.f,,....f ) e X,

trong do Bk va ¢k khong can thda diéu kién (Hi’)

Khi d6 ta c6 két qua sau
Dinh ly 3.4

Vdi Q = R?, X = C,(RP,R"). Gid sir (H}),(HY) diing. Khi do
ton tai duy nhat f e X Ia 1oi gidi ciia hé (3.20), (3.21). Hon nira, 107 gidi £

on dinh doéi vdi g trong X.
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Chuong 4

KHAI TRIEN MACLAURIN CUA LOI GIAI
HE PHUONG TRINH HAM TUYEN TINH

Ta xét trong chuong nay v6i hé (3.20)-(3.22), trong d6 &, B,
¢’ thda cdc gia thict (H!) va (H2).

Gid sit feC'(QR") la Isi gidi cla he (3.20)-(3.22) tng véi
g eCl(Q;Rn).

Pao ham hai v& ctia (3.20) theo bién X, I < u < p,tathu dugc

41) D f _ A 5
.1 W11 00 = 0x,, £

J

s O
1 gfuk EN [£,85, )] + D (x).

Mit khac, theo (3.21)
T
S, (%) = ([sijk (] oS (x)]p)

p
" "
(4.2) [sijk(x)]v = 2blx, +el L I<v<p,

Ta cé

0 L 0
(4.3) N [£:(S,,.00)] = 2.D,f;(5, () En [Sy ]

p
_ ijk
- szlbv“ D (S, (x)).

1

Vay tr (4.1)—(4.3) ta c6
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(44) D fi(x)= > ZaukZb”“ WS () + D g, (x),

j=1 k=1 =

Ta dat

(4.5) F*=Df ,i=Ln, p=1Lp.

i
Ta x&p thit ty F' nhu sau

_ 1 p 1l p 1 p
(4.6) F=(F.....F’E,....Fl,..,E,...,F?),

Khidé F e (C(Q: R))™ = XV 1a 13i gidi ctia hé phuong trinh ham

(4.7) F(x) =) ZaukZb‘Jk F' (S, () + D g, (x),

=1 k=1 =

i=Ln, u=1p, x € Q.

Ta vi€t hé (4.7) dudi dang phuong trinh todn t trong XY nhy sau
(4.8) F = TF trong XD,
trong do
(4.9) TF = ((TF)j,....(TR)}, (TF)}, ..., (TF), ..., (TF),,....(TF)?),

Sy

vO1

(4.10) (TR (x) = > ZzukZb‘Jk F’ (S, (x)) + D g, (x),

j=1 k=1 =

i=Ln, u=1p, x € Q

Ta ciing chi § ring XV 12 khong gian Banach d6i v6i chuén
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(4.11) |Flxo = max Z sup|F“(x)|
1< “<PJ 1xeQ
véi F=(F... FP.E,....F},...,F .. F) eXx®

Ta s& ching minh ring T : XV — X" 1a 4nh xa co.

XétF, F e XV tacé

(4.12) (TF)! () - (TF) () =Y. ZaukZb”“ [F' (S5 000 = B (8, 0.

=1 k=1 = v=1
Suy ra
- n m
(4.13) ‘(TF){‘(x)—(TF)i“(x)‘ < zl kzl W Z bik - B ).
]j= =
Pit
(4.14) F' —F'| =supF'()-F (x)|.
Ta suy tir (4.13) ring
415 e - (TR <y S Z bk
) 1 i, ~ 4 ijk 0
=l k=1 v=1
n
1]k vV TV
<Z§3Ja<§ Uka_l HJZl BB
1_]k
<Z{2Ja:; Jk|1213352 )
Pit
ijk l ijk
(4.16) B, = max 2 Z bk

Ta c6 tir (4.15) ring
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ijk

n m
- (TR} < ; gl max [a, B IF — B0
Tir (4.17) 1dy max ta dudc
1<u<p
(4.18) ITF - TH| 0, < ¢|F - Fly0 . VE.F e X,

vii

(1) 3 n m
(4.19) o’ => > max A

j=1 k=

uk

Tir cdc gid thi€t (HY), (HY) . ta c6 tir (4.19) riing

uk L'

—

(4.20) o <6 <1.
Ap dung dinh 1y 2.1, ton tai duy nhit F € X" sao cho TF = F, tic
12 hé phuong trinh ham (4.7) c6 duy nh&t 15i gidi F € X®.

Do tinh duy nhat 13i gidi ctia hé (4.7), tir (4.4) ta ¢

(4.21) Dufi = Fi“, Vi=1n, Vu = 1,p.
Khi d6 ta c6 dinh 1y sau
Dinhly 4.1

Gid sit ﬁijk,Bijk cXthéa man cac gid  thiét (Hi'), (H'3') va

g e CI(Q;RH).
Khi d6 t6n tai f € C'(Q:R") va F e XV 1a cdc 10i gidi duy nhat
ciia cdc hé (3.20)-(3.22) va (4.7), lin luot.

Hon nira, ta con co

b C_ _
(4.22) E™ = Dufi, Vi=1ln, Vp = 1,p.
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Tuong ty, ta c6 thé xét véi dao ham cdp cao cla f. 1a 13i gidi tuong
Ung v4i hé phuong trinh ham nao do6.

Trudc tién ta Ivu y mot sd cong thitc dao ham cap cao nhu dudi day.

Xét © € CI(Q; R), ta ¢6 tinh todn tuong ty nhu (4.3) véi f. thay bdi

® nhu sau

(4.23) a% oS, (0) = 3 bID @[S, (%))
n

i
v=1 !

Bing qui nap ta ¢6 cong thitc dao ham cdp cao cho ® e C4 (Q; R“)

04 D ik !
@y oS, (0) = (éle“DVj (S, (),
u
hay
aq
x4 (D(Sijk(x)) -
u

3 q—!(bijk)“l(bijk)%...(bgﬁ)“prlez...D‘;p@(sﬁk(x))

trong d6 o = (ocl,a

o ocp) 12 p-da chi s6 va

|0L|:oc1+oc2+---+ocp,

(4.25)
a!=a la,!l...a_!.
1 2 P
Ta ky hiéu
D* = DY'D% ... D"
DDt
(4.26) N
ik _ (nijk %1 ik %2 ijk \%p
bu B (blu) (b2u) "'(bpu)

Ta viét lai (4.24) dudi dang gon hon
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4.27) o (S, () = X Q_!b_ii)ka D®(S,, (x))
' - ik X)) = Sl ijk X)) -
d .

V6i @ e Cq‘+q2(Q;R), u# v,tacéd

q,+4, gt 2% 2P
(4.28) %Q(Sijk(x)): 2 %bﬂk bgk DMBCD(Sijk(X))'
5XulaXV2 \(x\:q] i

Bl=q,

2 ’ L. ql+q2+...+q .
Tong quat véi @ € C P(;R), tacd

q,+q,++q

0

4, A9 q (D(Sijk(x)):
ox, '0x,%...0x "
1 2 P
a a a
(4.29) q'dyleq,t R TR TR e, e
=== b by b D (D(Sijk(x))
‘(—i]‘:ql 1. 2-.-. p.
‘&2‘:(12
1=,
Trong do, ta cling ky hi€u lai
a. :(ocls,(xZS,...,ocps),
a|=oa, +o, ++a_,
S Is 2s ps
&1+&2+-~-+&p RO TO e 0y 0, L,
(4.30) D O = D1 D2
o o, ++a
pl p2 PP D
p b
—
ik ijk)%( ijk)%s (ijk)%s
b = (b ) (b2E) (b2

Biy gid ta gid st q > 1 12 sO tw nhién c6 dinh, xét p-da chi sO
q = (ql,qz,...,qp) Véi

(4.31) al=q, +q, +---+q, =q.
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Gid sit g € CY(C;R") va f e CY(Q:R") Ia 1i gidi clia hé phuong
trinh ham (3.20) tuong tng vdi g.

Tu cong thic (4.29), dao ham theo cdc bi€n dén cip g

(432) DI (x)=D!'D}?...D *f,(x) = Dlg, (x)+

o a -
SR 51' ijk 1 ijk ’ ijk O+, + erp
+zz - Z ala. ..o vbl bz bp b ( Jk(x))
j=1k=1 a5\=qs 1 P
s=1,2,....,p
VXEQ Vi= ‘q‘ ql+q2+...+qp:q.

V6imdi p-dachisd q = (ql,qz,...,qp) sao cho

al = q, +4q, +---+q, =q,
ta dat
433 E9 = Elorsa) o phipd Dl = DI,

R : . A .
Khi d6 F", |ql = q, 1 <i < n la nghiém cla h¢ phuong trinh
ham sau day

(4.34) EI(x)=Dg. (x)+

n m | —> %4 54 50
! 0 > i L
ZZ ALl pl i SR (g ()
_ o, lo,!l.a ! P i ij
: k=1 ‘as :qs 1 2 p

Vx €Q, Vi=1Ln, vq/d = q.

Bay gid ta khao sat hé phuong trinh ham (4.34).
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TruSc hét, s6 phuong trinh xuét hién trong hé (4.34) 12 s& 4n ham

Fiq Xud't hién trong hé (4.34), tifc 12 n 1an s6 phan tif clia tip cdc p-da chi

sO sau:

(4.35) Q= {(] = (ql,qz,...,qp) eZl:lql=q, +q, +eeedq) = q}.

Biing qui nap, ta c6 thé tinh todn dugc s6 phan i ctia Q 1a

B _ _(p+rq-1!
(436) N=CardQ=C! _ = oDl " N(p,q) -

Vay ta viét
(4.37) Q=1{4,,d,--- Ay}

Céc 4n cla hé (4.34) dugc x&p thit tu 1ai nhu sau

_(Fd pé:  piy pd pd  pi G pi, g
(4.38) F=(F%F%, FWF%F% Fi, F%F% Fi)

Ta chd ¥ ring X9 = (C(Q; R))™ 1a khong gian Banach ddi véi

chuin
n - n g
(4.39) |Flx@ = max Z sup‘Fiq (X)‘ = max Z sup‘Fi v (x)‘.
ldl=q i=1 xeQ IsvsN- T x e

& day F e X9 dugc sdp tht tu nhu (4.38).
Khi d6 hé phuong trinh ham (4.34) dugc vi€t dudi dang phuong trinh

todn ti trong X? nhu sau

(4.40) F= TF trong X9.

trong do
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(T F) () = Dig.(x) +

n m = T>kd1 fla% T{(dp
(4.41) TS0 I AN — LI, bk
, ijk _ a la,!l...a ! 1 2 p
J=1k=1 ‘as =q, 1 2 p
s=1,2,...,p
0, +0, ++a ( )
ij P Sijk(x)
vx € Q, Vi =1n, Vq,|q = q.
Bay gio ta s& nghiém lai ring
T : X9 5 X9 13 mot 4nh xa co .
X6t F,F e X9 gl = q,Vx e Q,Vi=1n ,tacé
(4.42)
i =\ G - N q!
. — < 3 :
(THI0-(TEI <X Y, > TR i
j=1k=1 a |=q, 2 PYp e
s=1,2,....,p
e e e
ijk ijk ijk | 0, +0ly + 0 ( )_~al+a2+~-~+“ ( )|
b, b, bp x |F Sijk(x) F P Sijk(x)
n m q'
< a : X
<22fl T g e
j=1k=1 ‘as‘zqs 1 2 p
s=1,2,...,.p
>4 546 54,
bijk bijk bijk ||F6L1+0L2+---+ocp . F&1+&2+---+&p
1 2 p J j o
< q! AN AL A
SZmaxak| > == 'xbij b) ..bg X
k:llSJSn ‘(—is‘:qs al (lz .o Otp H
s=1,2,....,p
Z”Fd HOy ekl F&1+a2+-~~+&p
J ] ©
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m 61' -4, »a,
~ ! ijk ijk
< max|a.. | x[b¥
Zlginaukﬂz Gl a1 b
k=1 G |=q, 1772 p
s=1,2,...,p
n — -~ =
maxz F9 — F.q”
ldl=q ! I Moo

25

Suy ra tir (4.42) biing cdch 14y sup trén Q va sau d6 14y tong theo i.

n n m _"
a_ il < 5 | q-
2NTeE - (TE)], < X Y maxay| ¥ g5 g
i=1 i=1k=1""> ‘as‘:qs 1° I
=12,
(4.43) i i i ’ P
e e — &,
ijk ijk ijk ~
b by b [F - Fliw
LAy sup theo q,|q|=q ctia v€ trdi (4.43), ta c6
(4.44) ITF-T F”X(q) < Gq”F - F”X(q) ,
trong do
=) >4 %
(445) o =szax W X el b b
1<i< - aloa.!l.o ! 1 2 p
1 lk 1 J=n ‘aszqs 1. 2.... p.
s=1,2,...p
V6imdis=1,2,..p tacéd
— G |
qs! 1Jk q,- ijk \%1s ijk ) % ps
(446) D L R T I -x|(b ) ...(bps)
‘qs S dszals,..,aps) Is* 728" Tps”
@ |=q,
P 4s
 (heijk ijk| 1Jk|)
—(b1S |+ bl|+-+ Z
LI 4 y
< maxZ:blJ | :”B

lSsSpM:1
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Tu (4.46) ta c6
q! FA A
: ij ij _
2 Gana P by |f
6, [=q, 1 p
(447) s=1,2,...p
N) )
_ ql! bk l qp' plik '
B, alll a !lp
‘al‘:ql 1 ‘&p‘qu p
<|Bijk |q1 T4y T, :|Bijk |q
< 1 .
Tu (4.45), (4.47) ta co
Ry Bk (@)
(4.48) o S;gglﬁﬁ le| | =0
Vay ta viét lai (4.44)
(4.49) [TE-TH| , <c@|F-F| ,, VF.FeX.

V6i gid thi€t (HY), (HY), ta suy tir (4.48) riing
(4.50) sV <o<l.

Vay 4p dung dinh 1y 2.1, tdn tai duy nhdt F € X@ sao cho
F = TF, titc 1a hé phuong trinh ham (4.34) c6 duy nhat 15i gidi
F e X9,

Tu sy duy nhat 13 gidi cda hé (4.34), k&t hop (4.32) ta c6

4.51) E'=D'f,Vi=Ln, vq, [d=q.

Khi dé6 ta c6 dinh ly sau
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Dinh Iy 4.2
.2 2, k k " .2 2,
Gid st T B ¢ thda man cic gid thiét (H ), (H3) Gid sir
g € CY;R"). Khi do 6n tai f € CHR") va F e X'V 1 cdc loi

gidi duy nhat ciia hé (3.20)—(3.22) va (4.34), lin lugt . Hon nita, ta cing co

452 D'f=F, vi-Ln, ¥q, -

Chu thich 4.1

Trong trudng hop Q = RP, ta gid st ring Eijk, BY¥ théa didu kién

(4.53) max max
O<s<q 1<J<n

khi d6, n€u

(4.54) ¢ ECE(Q;RH) = {g er(Q;Rn):DOLgi eC (QR)1<i<n,jof< q} ,
thi két ludn cta dinh 1y 4.2 vin ding, trong d6 cdc khong gian ham
CY(R") va X xudt hién trong dinh 1y 1dn lugt dugc thay b
CI(R") va (C (€ R)"™

(p+q-1!
p-D!q! "

K&t qua ndy dugc chitng minh gidng nhu ching minh dinh 1y 4.2.

N =

N P . .0 . ~ e 9. A
Ti€p theo, ta xem xét khai trién Maclaurin cta 15i giai ctia hé

phuong trinh ham (3.20)—(3.22).
Gid st feCI(QR") la 15i gidi cla h¢ (3.20)-(3.22) tng vdi

g qu(Q;R“).
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Khai tri€n Maclaurin ciia f. d&n cdp q ta dugc
4.55) f.(x)= Z Z—D f.(0)x +j( Zqu(tx)x dt
(q—D!
\Oﬁ\ k& lol=q
hay

(4.56) f.(x)= Z > ?D £, (0)x* + j q1-p* "y éD“fi(tx)xadt.

k=0lal=k lal=q

Mit khac ta ¢6

. f, né'u |g =0,
457 1<i<n, FI={'
DU, (x) , né'u 1< <q.

Ta vié€t lai (4.56) nhd (4.57) nhu sau

(4.58) f(x) = i > —ElO0x" + qj 1-pi 'y %Fiq(tx)qut.

1
k=0[q|=k q ldl=q
Vay néu g € CY(:R") thi 15i gidi f cla hé (3.20)—(3.22) dugc
biéu dién & dang (4.58) v6i FJ dugc xdc dinh bdi he (4.34).
Péo lai, gid sit T e CY(Q;R") dugc biéu dién dusi dang

— - 1 - —
459 fTx)=Y ;‘Ff Ox? +qf 1= Y %Fﬁ (ox‘dt,

k=olg=k I 0 dl=q

Kal

vGi Fi(—l dugc xdc dinh bdi hé (4.34), khi d6 nhd, (4.57) ta viét lai (4.59)

nhu sau

q-1 - ~
@60 Tx=> > } D’ £ 0)x" + qj a-0 Z %qui(tx)qut
k=0|g|=k q! 0 ldl=q q-

=£.(x). (do (4.56))
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Do d6 T 1a 18i giai la 161 gidi cua hé (3.20)—(3.22) va ta c6 dinh 1y
sau
Dinh ly 4.3

VJi cung gid thiét dinh Iy 4.2, 17 gidi f cia hé (3.20)—(3.22) duoc
biéu dién duovi dang (4.58), voi Fi‘—1 dupc xdc dinh boi hé phuong trinh
ham (4.34).

Dido Iai, néu T e CYQR") duvc bicu dién dudi dang (4.59) vdi
Fiq duvc xdc dinh bdi (4.34) thi T 13 1oi gidi ciia hé (3.20)—(3.22).

Chu thich 4.2

ijk < ,
Trong trudng hop Q=R" va &. , B" thda diéu kién (4.53), néu

ijk

g e CE(Q;RH) thi k€t luan cda dinh 1y 4.3 vin ding, trong d6 cdc khong

gian ham C(Q;Rn), cq(Q;R“) va X@ xu#t hién trong dinh 1y 4.3 1dn
lugt duige thay bdi C,(:R"), CouR") va (C, (@ R)™.

Ta trg lai véi trudng hgp Q = {X € Rp:||x||1 < r} . Ta c6 két qud sau

Dinh ly 4.4

Néu g-8ys---»8 [d cdc da thic co bic khong vuot qua q-1, khi do
lo1 gidi f cia hé (3.20)—(3.22) ciing 12 da thifc nhu' vay.
Ching minh

Gia st

4.61) g.(x)= > CIx*.

lo|<q-1
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Ta co

(4.62) D'g(x)=0, xeQ,i=1Ln, |o>q,

Khidé E' =0, x €Q, i=1Ln, |gl=q lal15i gidi duy nhit cta
hé (4.34). Ap dung (4.58), ta c6 18 gidi f. cia hé (3.20)~(3.22) cho bi

q-1

463)  f0=3 Y —F©Ox
k=0fg=x 1-

- Y LFox.
ldl<q-1 -

Dinh ly dudc chitng minh hoan tit.
DPinh Iy 4.5

Vdi cing gid thict ciia dinh [y 4.2, gid sit f Cq(Q; R“) I 107 gidi
ciia hé (3.20)—(3.22) tuong ifng vdi g € Cq(Q; R“) va gid sirring T 12 1

gidi da thitc bic khong vuot qud q-1 cia hé (3.20)—(3.22) tuong ung voi

~ ~

g = ('gl,gz,...,gn) trong do

- 1 4§ q
(4.64) 5= Y —=DgOx,
lql<q-1 7~
Khi do ta co
1 rq q
4.65 fFoT < THD H .
465 [f -1, i—o & > 8l

Chitng minh

. e R . ~ A 7z
Khai tién Maclaurin cia g, déncapqtaco
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N 1
(4.66) gi(x) = gi(x) + W'E (1- t) qz‘q D g, (tx)x dt,

Ap dung cong thic ddnh gid (3.7) ta dugc

(4.67) If -y < 7= g - Ex

trong do

(4.68) lg = 8lx = sup > |g,(x) - E,(x).
xeQ j=1

Trudc hét ta ddnh gid s6 hang

(4:69) g0 & (0] = a1 = 0" 3 7 D, (boxde
d=q 1°
<af 00t 3 L bt ol
0 d=q 1°
Suy ra
n 1 1 |Xq
@70 Yle0 - g <afd-0" ¥ T 3D (wog,
i=1 0 ldl=q i=1
ta lai cé
(4.71) Z Dg, (tx)| < sup i|Dqgi(y)| = [Dlg|, . vt efo.
i=1 yeQ i=1
@72) =g T =g,

vq, | =q, Vx eRP.

Vay tir (4.70)—(4.72) ta thu dudc
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1
4.73) anlgi x) - <qfa-0"" ¥ ”%—”?”Dqg”xdt
i=1 0 ldl=q
X} g
= 21'1 el
Tit (4.68) va (4.73) ta dugc
@1 le-Ex< X S |pi
d=q 1°

Vay tir (4.67) va (4.74) ta c6 (4.65).

Pinh 1y 4.5 dugc chitng minh hoan tat.
Dinhly 4.6

VJi cing gid thiét ciia dinh Iy 4.2, gid sit g € C” (Q; Rn) sao cho
ton tai s6 thucd > 0 sao cho

(4.75) ”Dqg”X <d, vgezP.

Gid sit ring f 1a Ioi gidi cia hé (3.20)—(3.22) tuong iing vdi g va
Flal = (fl[q],?z[q], . ..,fp[‘”) 14 1oi gidi da thifc ¢6 bdc khéng vuot qud q-1

ctia hé (3.20)—(3.22) tuong iing voi § nhur(4.64), khi do ta co

(4.76) lim ||f - ?[C”||X =0.

q—>®

Hon nita ta ¢6 ddnh gid

1 (prd)q

(4.77) I - ’f[‘”||x < n

Chiéng minh
Dé dang suy tir (4.65) va (4.75) ta dugc
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(4.78) It —WHX < 1 Z (rd)”

Ta st dung hiing ding thifc

|
(4.79) (X1+X2+---+Xp)q:2%xa,‘v’xeRp,quZ+,
a=q %
vl X, =X, = :szltacé
|
q .
p' = > —- hay
a=q &'
q
(4.80) L
a=q ¢ T

Do d6, ddnh gia (4.77) suy tit (4.78) va (4.80) va hién nhién (4.76)
suy tu (4.77).

Dinh Iy 4.6 dugc chitng minh hoan tAt.
Dinhly 4.7

Vdi cing gid thiét cia dinh Iy 4.2, gid sit g € C(Q;R") va f Ia 1oi
gidi ciia hé (3.20)—(3.22) tuong itng vdi g.Khi do ton tai diy cdc da thifc co

bic khong vuot qud q-1.

(4.81) f[q] _ (’fl[q]’fz[q]’.__"fp[q]),
sao cho
(4.82) lim |t - ’f"[‘”HX = 0.

Chiéng minh
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Do dinh 1y Weierstrass, m6i ham g, dugc xap xi bdi mot day céc da

[q]

thic hoi tu déu p, khibic ciand la g-1 ti€nra oo . Khi d6

(4.83) pY = (pl[q],pz[q],...,pp[q]) — g trong C(Q;Rn) khiq — .

Goi T 1a 15i gidi da thidc cda hé (3.20)-(3.22) tuong Gng vdi

g = p'¥. Nhos danh gid (4.67) v6i § = p'?, ta c6

@sd) [P -f] <o g >0, khig >,

Chu thich 4.3

Cic két qua trong cdc dinh 1y 4.1- 4.7 d3 tong qudt cic k&t qui

trong bai bdo [5] ma vGi p = 1 nhu 1a mot truGng hop riéng.
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Chuong 5

THUAT GIAI LAP CAP HAI
VA AP DUNG

5.1 Thuat gidi lip cAp 2

Trong chuong 3, dinh 1y 3.1 da cho mdt thuat gidi xap xi lién ti€p
(3.10), theo nguyén tic 4nh xa co, 12 mdt thuat gidi hoi tu cip 1. Trong
chuong nay ching ta tr§ lai hé (1.1) d@€ nghién ctu mot thudt gidi c6 cip

dd hoi tu cao hon. Ta gid st cic ham a (%, y) kha vi lién tuc dé€n cip can
thi€t va chiing ta s& 1am chinh xdc cdc gid thi€t sau dé.
Ta xét giai thuat sau ddy cho hé (1.1)

_Cho truse £ = (£, £, V) e X.
_Gid sitbiet £V = (£770 670, € X, ta xdc dinh

£ = (.67, 1) e X b

m 6 _
) fiV(X) = J;kzz"l{aij [ f(V 1)(Suk(x))] Jk [ ,fj(v 1)(Sijk(x))] y
x [£(S . 00) = £ ”(S (O] + 2,00

eri,lﬁiSn,v:l,Z,...

Ta viét lai du6i dang

(5.2) £700 = D0 2 ol 0f] Y (8, 00) + g/ (0,

i=1k=1

eri ,1<1<n, v=12,...
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trong do

da
ijk
(53) o) =—" [ x 1708, 00)],
(54) ¢V =g (0 + Zlkzl{aijk[x’ £ (S 00— ol O V(S (),
J: =
eri, 1<1,j<n, 1<k <m.
Ta thanh 14p cdc gid thi€t sau
(H{) S, :Q — Q lacdc hamlién tyc,
ijk i j
(H)) geX.

Khi d6 ta c6 dinh 1y sau

Dinh ly 5.1
0a >
Gid Su’( )( ') diing. Gid SLfaJk 3y :QQ. x R > R /ién wic
va théa cdc diéu kién
0
(5.5) U gy © C, (9, x[-M,M]:R), VM > 0.

(dieu kién (5.5) b6 qua n€u Q. la compact)
.2 2, (V—l) 2
Gia su € X thoa

n m
(5.6) Z Z max sup oc( )(x)‘ < 1.
j=1k=1'515" xeQ,

Khi do t0n tai duy nhat £ e X 1a 1oi gidi cia (5.2)—~(5.4).
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Chitng minh
Ta 4p dung dinh 1y 3.1 dé dang véi
a, (6y) = al)(®).y, g0 = g’x) va i, =l
ijk ijk ijk ijk |
Véimdi M > 0 ta dit
Afjok) (M) = sup
xeQ. |y|<M
oa..
k
AR = sup (),
xeQ. |y|<M
(5.7)
=y Z maxA( ) (M),
— 1<J<n
i=1k
o%a. (X,y)
k
Ay = sup |
xeQ, ly|l<M 8}/
Khi dé6 ta c¢6 dinh ly sau
DPinh ly 5.2
8ai‘k 82a1k
Gid st (Hi’) ( ”’) diing, gid si a; =, ) Q. xR >R
0 8y2
lién tuc va thda cdc diéu kién
0, azaijk
(5.8) B oy P e C,(Q, x [-M,M[;R), VM > 0.

(dieu kién (5.8) b6 qua néu Q. 1a compact).

(5,9) Tbn tai hing sé duong M > 0 sao cho

n m
0
el + 20 2 AL (M) + 2Mo,, < M.
i,j=lk=1
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Khi do

(i) Thudt gidi (5.1) 1a cip 2. Chinh xdc hon, néu ||f<°)||X < M thi

2

(5.10) |f(") - f||X < rM|f(V‘” - f||X . Vv =12,...
trong do
(5.11) S S Z i max A% (M)

. Mool - oy,) S Spsise O

va f 1a 107 gidi cida hé (1.1).
(i) Néu £ duoe chon di ginf sao cho

(5.12) FM”f(O) - f||X <1,
thi thudt gidi (5.1) hoi tu dén cip 2 va thda mot dinh gid sai s6

(5.13) | !

X FM

Chirng minh
Trudc hét day {f} dugc xdc dinh tir dinh 1y 5.1.
Ta sé& nghiém lai ring néu ”f(o)”X < M thi

(5.14) |f(")

<M, Vv=12,...
X
Gi4 thi€t qui nap

(5.15) |

0 <,

Ta c6 tir (5.2) va (5.15) ring

£V —f] < —[rM”f(O) - f||X)2V , Yv=12,...

38
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m
(5.16) V<> agjvk)(x) fj(v)(Sijk(x))| + g§V>(x)|
j=1k=1
n m
)] (v) (v)
< ZZAijk(M) f; el
j=1k=1 j 1
m
1) v) (v)
< Z{g@’; Aijk(M)Z f] + &y
k=1 =1 i
Ly sup trén Q. r0i 14y tong theo I ta c6
n
(v) _ (v) v) (v)
(5.17) f X_izzlfi XiSGMf < ey
Chu ¥ ring tr (5.9) ta suy ra 0 < Gy < %, do d6 tur (5.17) ta thu
dudgc
(5.18) O [ M
X 1-— Gy X
Ta ddnh gid g (x)”X
Tu (5.4) ta céd
n m n m
(v) (0) M (v=1
(519 gV )| < g, + Ay M) + 3 > A IEY]
b j=lk=1 j=1k=1 j

Lay sup trén Q. va sau d6 lay tong theo I ta dugc

(5.20) V)

n m
0
gV <lelx + Agﬂj(M) + 0\ M.
1

i,j=1k=

Tir cdc ddnh gid (5.18), (5.20) va st dung gid thi€t (5.9) ta thu dudc
(5.14).
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Bay gids ta ddnh gid el = f — V.

Tit hé (1.1) va (5.1), 14y hiéu ta dugc

eV (x) = i i{ Uk[x f. (Suk(x))] [x £ D(Suk(x))]
(5.21) glk:l

E [ £ 0S5 [ S, 00 = 17708, 0]

A

Khai trién Taylor ham aijk[x, fj] xung quanh diém (x, fj(v—l)) dén

cap 2 ta dudc

T R e B T [

1 azaijk ) (v-1)2
T2 o2 [ 25716 - 677

(5.22)

trong do

Mj” - fj(v_l) ¥ ej%ﬁv‘n . 0< egw <1

Thay (5.22) vao (5.21) v6i cdc d6i 56 ciia f,, fj(v‘“,x(j” trong (5.22)

thay bégi Sijk(x) ta ducgc

i ()= ZZ{ oy [0 S 0]ef” (85,00

=1k=1
(5.23)
+i_8 ik [x 278, 0]el " (s (x))\2

21 ayZ > ijk j ijk

Ta suy ra tir (5.23) ring
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a2
(v) (x)| Z ZA(D + Z z ¥l Aijzk) (M)|e§v 1)”x.
(5.24) ) .
M 2) o)
< eri]Ja;;A le’ila;); Ale (NI).§|€JV ||

Ta chd y ring

2
ul —
(v= 1)” (EMV 1)”ij _ |e

(5.25) i (“Wé

Tt (5.24), 18y sup trén Q., sau d6 18y tong theo i va k&t hgp véi

(5.25) ta dugc

2
(v) egv)

X,

@%)k ‘”

£G|

Z Z max A(z) (M)|

]<]<1’1

O

1=

Do do tir (5.26) ta dugc (5.10) va vi vay (5.13) dudc suy ra dé dang.

5.2 Ap dung

Trong phian nay ta xét hé phuong trinh hAim sau

(5.27) Z%j(%@»—g@)er 1<i<n,
i=1

p N A - A
Q. cR" 1a tdp compact hodc khong,
Sij:Qi - Qj, g.:Q. — R lacdcham sd lién tuc cho trudc,
a.. 1a cdc hiing so thuc,
ij

fi:Qi — R 12 cdc 4n ham.
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Néu Sii:Qi—>Qj la song dnh li€én tuc sao cho ham ngugc
S0 — Q. cingliéntucva a. #0, Vi=Ln, khi d6 (5.27) tuong dudng
11 1 1 11

v3i hé sau

(5.28) f.(x) = —iﬁf(s 0 S (%)) g (8;'®). xeQ,i=1Ln
: i ~ i 7 i a. i\Pii ’ i’ > e
j#i
Pt
i, =0, i=1Ln,
a..
A =-—1,i#],
Y a.
(2.29) 3 i
5,0 =8, ° S:'x) .,
~ 1 -1
() = — g (S ).
500 = o g,(S; )
Khi d6 (2.28) viét lai
(5.30) f.(x) = Zlﬁijfj(§ij(x)) +E(X), xeQ ,i=1Ln.
]j=

Hé (5.30) la truGng hgp riéng ctia hé (1.1) dng v6i m = 1 va

A (X,y) = ﬁij. y (k = 1). Khi d6 ta c6 dinh 1y sau

Dinh Iy 5.3
Gid thiét
(A) geX,
(Az) ay #0, Vi=1ln, Gzlr?iagfljzzla_ﬁ <1,

j#i
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(A3) Sij:Qi - Qj liéntuc Vi = 1,2,...,n sao cho

S.:Q. — Q. la song dnh, lién tuc va ham nguoc
i 1 ]
S;::Qi - Qj cing lién tuc.
Khi do hé (5.27) ton tai duy nhat 1oi gidi f € X.

Chiéng minh

Hé (5.27) hodc (5.30) tuong duong véi phuong trinh todn tf trong X

nhu sau

(5.31) f=Tf,véif=(f.f,,....f ) e X.

(5.32) Tf = ((Tf),.(Tf),.....(Tf),),

v6i (Tf),(x) = Zlaijfj(sij(x)) +8(x),xeQ , 1<i<n.
]J=

X=X, xX, x---X la khong gian Banach véi chuin dugc chon
nhu sau

(5.33) Iflx = max|t], -

Ta nghiém lai dé dang ring T: X — X thda

(5.34) |Tf - Tf|, < off - T

X,Vf,f e X.

Do d6 dinh 1y 5.3 dudc chirng minh.
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PHAN KET LUAN

Luan vin chii y&u kh3o sdt sy tdn tai duy nhat va 6n dinh cda 13i
gidi hé phuong trinh ham phi tuyén va tuyén tinh bing cich sit dung dinh
ly di€m bat dong Banach. Mot s6 tinh chat dinh tinh cla 15i gidi trong mot
16p cdc hé phuong trinh ham dic biét cling dudc nghién ctru. Sau cung la
phin nghién citu thuit gidi lip hoi tu cip hai va chid y d€n mot 4p dung
vao hé phuong trinh ham tuyén tinh dic biét.

Phan chinh cda ludn vin nim & cdc chuong 3, 4 va 5.

Trong chuong 3, chiing tdi thu dugc mot sd két qua vé su ton tai,
duy nhat va &n dinh 15i gidi (f,f,,...f ) clia hé phuwong trinh ham phi
tuyén (1.1), & ddy mdi thanh phan f ciia 15i gidi c6 mién xdc dinh
Q. < RP. K&t qud nay tong quat hon k&t qué trong [5] véi p = 1,
Q. =Q,1<i<n, Q Ia khodng bi chan hoic khong bi chin ciia R; tong
quat hon trong [1] véip=1, m=n =2, Qi =Q=[-b,b], 151L2, Sijk la
ham bic nhat. Mot s6 trudng hdp riéng ctia hé (1.1) ciing cho két qua tong
quat hon trong [1], [5].

Trong chudng 4, ching tdi thu dudc khai trién Maclaurin cia 15i gidi
hé phuong trinh ham tuy€n tinh (3.20) véi trudng hop Sijk la ham affine.
Tir d6 ching t6i da xay dung dudc cong thifc 151 gidi (4.59). Hon nita, néu
g, 1a cdc da thice thi 161 giai thu dugc cling 1a da thdc cuing bac véi g néu
g, lién tyc thi I3i gidi thu dugc duge x4p xi bdi diy cdc da thirc hdi tu déu.

K&t qua nay ciing tong quit hda cac két qua trong [1], [5].
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Trong chuong 5, chiing t0i khdo sat mot thuat gidi 1dp cAp hai cho

hé (1.1). K&t qua phan nay 1a thu dugc di€u kién trén cdc ham B dé c6

dudc thuat gidi lip hoi tu d&€n cip hai. Phan cudi cla chuong nay 1a 4p
dung vao mot hé phuong trinh ham dic biét ma duge dua vé hé (1.1) vdi

m=1.

Cé4c két qud thu dudc tir cac chuong 3, 4, 5 1a mdi va chua dudc

cong bo.
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