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MOT THUAT GIAI CAP HAI CHO HE PHUONG
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TOM TAT : Trong bai ndy, chiing téi cho didu kién héi tu cdp hai cho h¢ phuong trinh ham
sau:

n m

Li0) =20 aplx ;S )]+ g (x) .i=1n , xeQ,,

J=1k=1

trong dé Q; < R" la tdp compact hodc khéng compact, g, : Q, — R 810,20,
A - QxR R, 1<i,j<n, 1<k <m,la cdc ham lién tuc cho trude, f,: Q, - R la

cdc dn ham.

1. GIGI THIEU
Xét hé phuong trinh ham sau day :

n m —
Ji) =22 aplx, [ (S (D) +g;(x) ,i=ln , xeQ, (0
j=lk=1
trong d6 Q, c R” 1a tdp compact hodc khéng compact , g, : Q, — R S 182, =0,
Ayt Q;xR—>R,1<i,j<n,1<k<m]a cdc ham lién tuc cho trudc, f; : Q, — R 1a céc
4n ham. Trong [1], cdc tic gid Wu, Xuan, Zhu di nghién ctu hé(1) véiQ; =[-b,b] ,
p=1,m=n =2, Sz (x) 1a cdc nhij thiic bic nhit va

ay(x,y)=a,y (2), trongdé @, 1a cdc hing sd thyc.Trong trudng hop ndy 19i
gidi clia h€ (1), (2) dugc xdp xi bing mot diy qui nap hoi tu d&u va né ciing én dinh d6i
v8i cdc ham g .Trudng hgp m=n= p=1, céc tic gid Kostrzewski [2],[3], Lupa [4]d4
nghién citu sy ton tai va duy nhat 13i gidi trong khong gian ham BC[a,b] clia phuong trinh
ham sau

() =alx, f(S(x) ,xela,b]. ()

Trong [5] ,céc tdc gid da nghién cttu trudng hgp dic biét cia(l) véip =1, Q=0
el 3= Ln,1a khodng déng bi chin hay khéng bi chin. Bing dinh 1y diém bat déng
Banach cdc tdc gia trong [5] da thu dugc k&t qua vé sy tdn tai va duy nhat 15i gidi cia hé
(1) va 13i gidi cing n dinh d6i vdi cdc haim g; .Trong trudng hdp ay; gidng nhu (2) va
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S, ()12 céc nhi thitc bic nht,g; € C"(Q,R),Q=[-b,b], trong [5] thu dugc khai trién
Maclaurin cla 13i gidi hé (1) d&€n c4p r. Hon nita, n€u g,(x) 1a cdc da thic bac r thi 1i
gidi hé (1),(2) ciling 12 da thifc bic r . Cdc k€t qua trén diy da dudc cdc tdc gid trong [6] da
t8ng quét cho trudng hgp nhiéu chiéu. Trong bai ndy ching t6i mudn tim ra mét diéu kién
di trén cdc ham ay; (x,y) d& thu dugc thuit gidi hdi tu cp hai cho hé (1). Cdc két qué thu

dudc mdt phin nao dd md rong cic k&t qua trong [11,[5], [6] va [7].

2. CAC KY HIEU,GIA THIET.
-Gid st Q, cR”,1<i<n ,tadit X, =C,(Q,;R) 1a khong gian Banach cdc ham s&
lién tuc bi chdn f:Q. — R véi chuin

171,

4

xeC);

Khong gian tich Descartes X = X|x---x X, 12 mét khéng gian Banach doi véi
chudn

171y = lelelx =(firnfu)e X .

Ta vi€t hé phuong trinh ham (1) du6i dang phuong trinh todn tif trong X nhu sau
f=1f, O
trongd6 [ =(fisnfs) » IF =(@N1sr(T)n)

n m

@)= ay (x, /Sy X))+ g:(x), xeQ; i=Ln . (6)

J=lk=I

Chuing ta thi€t 1dp cdc gid thiét sau:

(H) S :Q; —Q; la cdc ham lién tuc,

(Hz) geX,

(H3) aj :Q; x R—> Rlién tyc va thda didu kién: ton tai & :Q; — Rbi chin va

khéng 4m sao cho

Iaijk(x,y)-aijk(x,fﬂsayk YeR, ()

i

m
o= z Z max sup ayk(x) <15 (8)
i=1 k=1 /5" xeQ,

c},jk (,0)€ X; . (diéu kién nay bd qua n€u Q, la compact)  (9)

Khi d6 ta 6 két qud sau
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Binh 1§ 1.( xem [6]) Dudi gid thiet (H,)—(H;), tén tai duy nhdt mét ham f e X sao
cho f =Tf . Hon nita, l5i gidi f én dinh d8i véi g trong X .

Cha thich I. Trong dinh 1§1 ,v6i p=1,Q,=Q ,Vi= 1,n ,1a khodng déng bi chin

hay khong bi chin va diéu kién (8) dudc thay bdi

Y. D supdy (x) <1 (10)

i,j=1 k=1 x€Q

chiing t8i tim lai k&t qud nhy trong [5]. Mit khéc, diéu kién (10) y&€u hon diéu kién
vi

}: D su pa,ﬂ((x)<l. (11)
=

Chui thich 2. Pinh 1y 1 cho mdt thuit gidi xdp x1 lién ti€p
612y £ =7V =129 eX cho trudc.
Khi d6 day {f(‘"} hoi tu trong X vé 19i gidi f ciia (5) va ta ¢cé mot ddnh gid sai s6

) ool
"f_f()Xg P X

Vo el IR

3.THUAT GIAI LAP CAP HAI

Trong dinh 11 dd cho m6t thuit gidi x4p xi lién ti€p (12), theo nguyén tdc 4nh xa
co, 12 mt thudt gidi hoi ty cdp 1.Trong phin ndy ching ta nghién cifu mdt thuat gidi cdp
hai cho hé (1) . Ta gid si cdc ham a,,(x,y) kha vi lién tuc d&€n cdp hai va kém thém mdt
s& diéu kién phu ma sé dit sau.

Ta xét gidi thult sau ddy cho hé {1)
_ Cho trwde 7@ =(£©,..70)e x .

_ Gié st biét f"’"l)=(fl("_‘),... (""))EX ta xdc dinh /) = ( L . ,f")) 4
bdi |

A ZZ{%[ f(v I)(Sgk("))] Uk[ f(vnn(suk(x))] 14)
J=lk=1

<8, 00 - 14 SN i)
X EE} A8 T<n, v=l2,...

Ta vi€t lai dudi dang
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n

) = Z 5‘;’(x)f SN +g(x), xeQ, 1si<n,v=12,.. (15)

trong dé

e ¢ )_?yk[x,f }”“’(sgk<x))], (16)

qk
e =20+ 33 bayelx, £ (S G- af,';’(x)f}““’(s,-,-k(x))],. (17)
Jj=1k=1

Khi d6 ta c6 dinh 1y sau:
Pinhly 2. Gid sit (H,) va ge X lading .

di :
Gid st ay, @;— QxR — R lién tuc va théa cdc diéu kién

a,-jk, @,
Gidsit f¥V e X théa
n
Z max supl ik (x)l <1. (19)
J=lk=1 I<j<
Khi dé tén tai duy nhdt &) e X 1a 10 gidi ciia (12)~(14) .
M4t phan cta chitng minh dinh 1§2 ¢6 thé tim thdy trong [7].

Vdi mdi M > 0 ta dit

AR = sup g (xp), AR (M)= sup

2
2 a!jk (x,y )
Aji '
xeQy|ylsM xeQ; |yjsM

@2

oy = ZZmaxA,f,?(M).

ADMy=  sup
i=1 k=t 1SJS1

ik
" xeQ); ,' ylSM

.-
;‘ (x, ),

Khi d6 ta c6 dinh 1y sau
Pinh Iy 3.(xem [7]) Gid si (H,) , ge X diing.

a, 52%,‘
Gid st ag,——, :Q, xR —> R lién tuc va thda cdc diéu kién

&, Ja .
N Y e C,(Q, x[-M,MJ;R),YM >0. (20)
¥ &

(diéu kién ndy b6 qua néu Q, la compact ).

.,
Tk & €y (Qx[-M, M), R)YM > 0. (diéu kién ndy b qua néu ;12 compact) (18)
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I m
Tén tai hdng s6' M > 0 sao cho “g"X + Z ZA;.?(M) +2Moy, <M. (21)
i j=1 k=1

Khi dé
(i) Thudt gidi (11) la cdp 2. Chinh xdc hon, néu "f“”"x <M thi

0D ‘f“i V=12, (22)

|7 -], <t

1 n m (2] gL
trongdé I,=———— A (M), vaf laloi gidi ciia hé (1).
T e R 00, S B lotgiticla b ()

(ii) Néu [ duge chon dit gén f sao cho B "fw) —f||v <1, thi thudt gidi (14) héi tu
dén cdp 2 va théa mét ddnh gid sai s6

"fM - f"X = (FM“f(O) '*f"X )21’ s V=12

1
DY

Chi thich 3. Viéc chon budc lap ban ddu f® trong thuét gidi c4p hai ta ti€n hanh
nhu sau : Trudc hét ta 1dy u® e x , ta Xay dung day lap don nhu trong Pinh 1y 1

@23) uP =1 p_12,.

Khi d6 diay {u(")} hoi tu trong X vé 13 gidi f cda (5) va ta ¢6 mdt ddnh gid sai s6

n
| <@ @ . © N
l’f u "X < "u Tu "X 5 =" Vn=12.. (24)

o}

Tir ddy ta chon 75 € N sao cho

o
(M) 1, _r,O@] ., ©
I"M"f e HX < Ty Itu T ’IXX] <1. (25

Viy ta chon f(© =)

A SECOND ORDER ALGORITHM FOR SYSTEM OF FUNCTIONAL EQUATIONS
Nguyen Xuan My

ABSTRACT : In this paper, we give a condition for the quadratic convergence of the following
system of functional equations

[i)=2 > aulx f;Su NI+ g,(x) ,i=Tn , xeQ, ,i=1,..n,
Jj=lk=1
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where Q, c R” are compact or noncompact domains ,the given functions g:Q, >R,
S 18— 0, gt QixR—->R 1<i,j<n,1<k<m, are continuous and f;:);

—> R are unknown functions.
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