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TOM TAT. Xét hé cdc phuong trinh tich phdn- ham phi tuyén

m n Ky (%) m_n
() f,(x)=eZZayk<I>[ jf(r)dr}zsz,ﬂf(S,,k(x>)+g(x)

k=1 j=1 k=1 j=I

VxeQ;i=1,..,n, trong dé & la mdt tham s& bé, Q =[a,b] hodc Q la mét khodng

khong bi chdgn cia IR, ay,b, la cdc hdng s6 thiuc cho trude, g, :Q—> IR,
Xs Sy 1 Q> Q, va @:QxIR— IR la cdc ham 56 lién tuc cho trude, f,:Q — IR

la cdc dn ham. Béng cdch ding dinh Iy diém bdt djng Banach, chiing téi chitng minh

hé (*) c6 nghiém duy nhdt. Néu ® e C*(Qx IR;IR) va EZmax

=1 k=l 1<j<n

divgc mot thudt gidi ldp cdp hai cho hé (*). Hon nita, chiing t6i ciing thu duoc mdt sé
két qua lién quan su ton tai C' — nghigm ciia hé (*).

b 'kl<1 chiing 161 thu

1. Mé dau
Trong bai nay, ching téi nghién ciu hé phuong trinh ham- tich phan sau
— Xiw ()
D fix=£22, ag,,fb[ If (r)dr]+22 by, (S (x) + £,(%),
k=1 j=1 k=1 j=1
VxeQ;i=1,..,n, trong d6 Q=[a,b] hoic QO 1a mdt khodng khéng bi chdn cida IR, ay>b
S Q—>Q, va @:QxIR— IR la cic

ham s6 lién tuc cho trudc thod mét s§ diéu kién nio d6 ma ta s& dit sau. Cdc ham
f,:Q— IR 1a cdc anham, £ 12 mot tham s6 bé.

ik

12 cdc hiing s8 thuc cho trude; g, :Q —> IR, D,

Trong [3-5] cdc tdc gid di nghién cifu sy tOn tai va duy nha't nghiém cia phuong trinh
ham
(1.2) f(x) = alx, £(S())
trong khéng gian ham BC[a,b]. Trong [6], cdc tic gia Long, Nghia, Ruy, Khoi da nghién citu
mdt trudng hgp riéng cia (1.1) véi @ = 0. Trong [14], cdc tdc gid Wu, Xuan, Zhu di nghién
cttu hé (1.1) sau ddy dng véi Q=[-b,b], m=n=2, ®=0 va S, jk 1a cdcnhi thite béc nhi't
(1.3) { J1) = ay [i(byx + ) +ay fr(bpx + )+ ays £1(bysx +¢5) + g, (%),

Sr(x) = ay, [ (byx +¢3)) + ay [, (b X+ C0) + a5 [5,(Byy X + €53) + 8, (%),

v6i moi x € Q =[-b,b], trong dd, cdc hiing s& a; ,by .¢j,b cho turéc thda cdc diéu kién
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(1.4) ‘ )<1 b= max[k—\—] max(zy U])<l

W 1= \byl

cdc ham s8 g,,g, lién tuc cho trude va f}, f; 1a cdc 4n ham. Nghiém cda hé (1.2) lic nay
ciing duge xdp xi bdi mot diy qui nap hoi w déu va 8n dinh di vdi cdc g;.

Trong [8], Long, Danh, Khoi da nghién citu hé phuong trinh tich phin tuy€n tinh

2 2 X
(1.5) S0 =Y, S+ ey [£;0d+ gi(x),
J=l J=1 0

i=12, xeQc IR, trong d6 Q la mot khodng déng bi chdn hodc khodng khong bi chdn clia
IR. Céc ham g; :Q— IR, S, X; : Q2 — Q 1a cac ham s0 lién tuc cho trude, a,,a; € IR 1a
cdc hiing s6, va fi, f> 1a cdc dn ham.
Trong [1], Danh, Dung, Long da khdo sdt hé (1.1) wong dng véi ®(x,z) =z,
S () X i (x) 1a cdc nhi thifc bac nhéat, ma cu thé c¢6 dang nhu sau

i n

Bigxy gy

(1.6) Fila)= 22{ apf (buxte, )+ ay, j fj.(r)a'r}r g,(x),
k=1 j=1 0

i=12,.,n x€Q=[-b,b]. Cdc tdc gid wong [1, 10] da x&p xi nghiém [ =(f,...,f,) cla hé

(1.5) bang mot day cdc da thic hoi tu déu, trong d6 g; : Q0 — IR 1a cdc ham lién tuc cho

(TUSC, Gy sby>Cipes Qs Byir ¥V € IR 12 céc hiing s8 thyc cho trude thda cdc didu kién

bl <t 1ol <1. 25

max (\ yk\+b1aykl)<l

1<j<n

e, ik Y ijk
1.7) max . ‘ <b, max ‘ - l <bh.
1<i, j<n, 1<ksm |- Iblﬂfl 1Si,jsn, 1gksm 1 — \ ﬁijk
Mot sd tac gid cling ti€n hanh tinh s8 hé (1.1) tuong dng véi © =0, chang han, trong
[2, 12], cdc tdc gié’\ Nghia, Khoi da kim tra mot thuat todn s& cho hé cu thé sau

1
- LX) = ﬂ() E}*O'fl(— L+ @fz(_ —) "l-b“afz(— Z)+g1(x),

(%) = .fl() fl(— ) Efz )+ ﬁfz(“ )+gz(X),

vdi moi x e [—1,1], trong dé g,,8, dliqa chon sao cho hé (1.8) ¢6 nghiém chinh xdc biét
trude.

Trong trudng hgp ®=0 va S; 1a cdc nhj thic bac nhat, geC"(QIR") va
Q =[-b,b] céc tdc gid trong [6] da thu dugc mot khai trién Maclaurin cla nghiém cda hé
(1.1) cho dé&n cdp r. Hon nita, néu g; 1a cdc da thic bic r, thi nghiém cia h¢ (1.1) cling la
da thitc bac r. K& d6, néu g; 1a cdc ham lién tuc, nghiém f cda (1.1) dudge x&p xi bdi mot
ddy cdc da thic hoi tu déu. Sau d6, cdc k&t qud trén diy da dudc ndi rong bdi Long,
Nghia|7] va Nghia[13] cho mién Q < IR? nhiéu chiéu va Sj; 14 cdc ham affine. Hon nita,
trong [11] ciing cho mét diéu kién dd vé hoi tu cdp hai cda h¢ phuong trinh ham.

Trong [11], Long di nghién cifu hé phudng trinh ham phi tuy€n
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19) £ =633 au¥(f, Ry N+ by, (S, (N + 2, (),

k=1 j=1 k=1 j=1

i=12,.,n xeQ, trong d6 Q 12 mot khodng déng bi chan hodc khodng khéng bi chdn cia
IR. Cic ham g,:Q—>IR,S,,R, :Q—>Q va Y:IR—> IR la cic ham s lién tuc cho
trudc; ay,,b, 14 cdc hing s8,va f=(f,...[,) 4 cdc 4n ham. Mot s8 k&t qué lién quan dén
khai trién tiém cin cda nghiém cho hé (1.9) theo mdt tham s6 bé ¢ ciing dudc xem xét vdi
Y(y)=y* (xem[9]) va tdng quit v6i ¥ € C'(IR) (xem [11]). M6t 8 k&t qua lién quan dén
khai trién tiém cén cia nghiém cho hé (1.9) theo mdt tham s6 bé £ ciing dugc xem xét
trong bai bdo cia Long, Diém [9] va Long[11].

Trong bai ndy, bing dinh 1y diém bat dong Banach, chiing tdi ching minh hé (1.1)
tdn tai va duy nhdt nghiém ma nghiém ndy cling 6n dinh d&i vdi cdc ham g, trong do,
Q =[a,b] hoic Q la mo6t khodng khong bi chén ciia IR. Tiép theo, ching ti nghién cifu
mét didu kién di dé thu duge thuat gidi hoi t cap hai cho hé (1.1). Sau d6, néu
Sy X €C(IR) va geC'(QIR") chiing t6i ching minh ring nghiém cia hé (1.1)
cling thude C'(Q;R"). Trudng hgp O(x,z) =z, va Sije (%), X g (x) 1a céc nhi thitc bac nhat
va néu g; 1a cdc ham lién tuc, nghiém f ciia(1.1) dugc xap xi bdi mot day cdc da thic hoi
tu déu. Cdc k&t qud thu dugc trén diy 1a mot sy tdng quat hod tuong doi cia cdc két qua
trong [1-14].

2. Pinh Iy tén tai, duy nht va 6n dinh nghiém

Ta ky hiéu Q =[a,b] hay Q 1a khodng khong bi chan trong IR.

Véi Q=[a,b], ta ky hiéu X =C(;IR") 1a khong gian Banach cda cdc ham s&
f=(firsfp) 12— IR” lién tyc trén Q d6i v6i chudn

(2.1) lewzmw

xeQ j=]

Khi Q 1a khodng khong bi chin, ta ky hiéu X =C,(Q;IR") 1a khong gian Banach cia cdc
ham s6 7 :Q — IR" lién tuc, bi chdn trén Q d8i v4i chudn (2.1).
Tuong tu, v6i s6 nguyén khong am m, ta dit

C™ (IR ={f = (£, f,) € C(GIR™) : [P eC(Q;IR), 0<k<m,1<i<n}.
V6i Q 13 khodng khong bi chién, ta ky hiéu
NG IRTY =) = Y ECERIR" Y % e C(QIR), 0<k<m,1<z<n}
Mit khdc, C"(Q;IR") va C,'(;IR") ciing 1a cdc khong gian Banach doi véi chuin:

n
_ ()
(2.2) I71,, = max iggg]lﬂ el

Ta viét hé (1.1) dudi dang phuong trinh todn t& trong X = C(Q; IR") nht sau
(2.3) f=cAf +Bf +g trong d6
f (.fl: 5fn) Af ((Af)la :(Af) ): Bf ((Bf)lﬂ ’(Bf) )

vdi

m n Ky (x)
24 4N,®m=>Y a,j,c(D[x, 17 (t)dt}
0

k=1 j=1
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m n

2.5)  (B):(x) =Y b [ (S (), (1i<n) véimoi x e

k=1 j=1

Trong phan ndy, dya vao dinh 1y diém bat ddng Banach, ching t6i chiing minh sy tOn
tai, duy nhat nghiém cia hé (2.3).

bat “[bgk]uzgg max

e |.

1<jzn
Ta thanh 14p cdc gid thiét sau:
(Hy) Sp.Xyu Q- Q lién tuc,

(Hy) g2=(8--8,)€X,
(H3) |6l <1,
(Hy) ®:QxIR—> IR thda diéu kién
VM > 0,3C, (M) > 0: |d(x,2,) ~ ®(x,2,)| S C,(M)|z, — 2,
Vz,,z, € IR, |z,| < Mb, i=12.
2 el ml-Ji,1])
1={ 161} 2(ch, (M) +n SuplCD(x,O)U |11
xeQ)

VGimdi M >0, tadat K, ={feX:|f], <M}
Dau tién, ta can hai bd dé sau.
BS dé 1. Gid sit |[by | <1va Sy :Q—Q lién tuc. Khi do:

(Hs) M > i 0<gy<

D17l <[ gy, wex.
ii) Todn it tuyén tinh 1-B:X — X la khd ddo va
1
(I-B Mg ——.
-2l g

B6 dé 2. Gid sit (H,)-(Hy) ding. Khi do, ta c6
D 471, <|la, ]H{b(?l an|f], + nsugI(D(x,O)l], Vf eK,,.

i) [4f - 47| <bC,00 fau | -7], W7 €Ki
Chitng minh b8 dé& ndy khong phic tap va chiing ta bd qua chi tiét. B
Do bd dé 1, ta viét lai hé (2.3) nhu sau:
(2.6) f=U-B) ' (edf +g)=Tf.
Khi d6, ta ¢ dinh 1y sau day.
Dinh Iy 1. Gid st (H,)-(Hs) diing. Khi d6, véi m3i &, voi |e|< ey, he (2.6) c6 mot nghiem
duy nhdt f e K ;. Hon nita nghié¢m ciia h¢ (2.6) ciing 6n dinh d6ivdi g trong K.
Chitng minh. Do gid thi€t (Hs) va tr cdc b6 dé 1 va 2, ta d& dang nghiém lai riing
If €K, véi moi feK, va |If-7f| s o f—f“x véi moi f,feKk,, trong d6
£0bC, (M) la,. ]|
1-J 1o,
ham f e K, sao cho f=Tf. Goi f,f e K,, 12 hai nghi€ém cla (2.6) tudng Wng v6i g va
Trang 18
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N ~ 1 o . . .
geK,,lanlugt. Th ddnhgid |/ - f <—|g—g|, tasuyra f dn dinh d8i véi g tron
g M X 1 - X g
K, H
Chii thich 1. Nhi dinh 1y diém bit dong Banach, nghiém f clia hé (2.6) duge xap xi bdi
thudt gidi sau:

2.7) FO =T Y =(I-B) e Af¥ " +g), vii [V ek, chouudc.
Khidé £ > f trong X khi v — +o0, v
@8) |-, sl -1, = v =12,
aob(‘ (M)|[ay j“
H [bﬁ ]n

Chii thich 2. Trutng hgp ®(x,z) =z, va Sijk (x), X (x) 12 cde nhi thie bac nhit

(2.9) S (x)zaykx+5yk, X, (xX)=Bux+y,

vd Q=[-b,b]. Gid sl riing cdc s8 thuc ay, B,.7 .6, thda cdc diéu kién sau
el <1, |Bal < 17 =120um k=12, m,
(H) 16,4

\yukl
max <b, max
15i, j<n, 15k _ 121, j<n, 1k <
<i, j<n1sksm ] Iaﬂk i,/<n m ] — |ﬁuk|

<b.

Khi do6 ta ¢o

Pinh Iy 2: Gid sit rang Q=[-b,b), cdc s6 thic a,; b, ., B, 0, théa (i), (H3) va
S (%), X (x) ¢ dang (2.9). Khi ad, véi mbi ge X, t6n tai duy nhdt mét ham

f=f1snf,)eX langhiém cia hé

m n Pux g, mn
(2.10) FD =% > jf Odt+3" 3 by f (@, x+ 5, + g,(x),
k=l j=1 k=1 j=1

i=172,...,n, x € Q=[-b,b]. Hon nita, nghi¢m ndy cing &n dinh déi véi g trong X.
Chii thich 3.
(i) K& qud trong [14] 12 mét trudng hgp riéng cda dinh ly 2 véi Q=[-bb],
m=n=72, a4, = 0.
(ii) Pinh 1y 2 vin ding v6i Q=IR va cdc hing s6 a,,, B, .70, trong trudng hdp nay
khong cin thda (H)).

Lién quan dé€n hé (2.10) ta ¢6 mot s8 k€t qué sau.
Binh I 3: (xem([1]). Dudi cdc gid thiét ciia dinh Iy 2, néu a, =0va gy,..8, lacdcda thic
¢6 bdc <r—1, thi nghi¢m fcia hé (2.10) niong ing vdi a, =0 cing la da thitc ¢é bdc
L F—L

Chii thich 4. Ménh dé& 3 khong ding néu it nhat mot hé s6 a,, = 0. Tht vay, xét hé

Trang 19
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1 x-1. 17
S = A ojﬁ(r)dmg.(x),
(2.11)

i@ = ; [h0drg. ser

véi g, (x)=x, g,(x)=1. Dé& nghiém lai ring nghiém chinh xdc cia hé (2.11) khong la da

-1/200 -1/200

X, e X, X,
T A=

Pé xap xi nghiém cda hé (2.10) biing mdt day cdc da thiic, ta gid si ring céc s3 thyc
By by s s By ¥ a1 Oy thda cdc diéu kién nhu trong dinh 1y 2. Gid st fe C(Q;IR") l1a

nghiém duy nhat ciia hé (2.10) tuong \ing véi g € C(Q;IR").
Trude hét, do dinh Iy Weierstrass m3i ham lién tuc g; dude xap xi bang mot day cdc

thitc 12 va dugc cho bdi fi(x)=—-4+(4+

da thic hoi tw déu P19 khi bac g—+w. Do d6, P{9= (Al Pl hoi w trong

C(Q;IR™) vé g khi g — +o.
Ta dit

Byrx+i

(2.12) A=) =22 ay If (O)dt, (B),(x) = 33 b (@yx+5,),
k=1 j=1 k=1 j=1

i=12,.,n xe€Q=[-b,b].
Ta xét diy {7191} dugc dinh nghia nhy sau:

fPi=0,

f[ql - Bf[q] +Af[q4] +Pm,q =12,...
Ta chi § ring Af4Y +PY 1a da thitc c6 bic <g¢, do Binh Iy 3, nghiém £19 ciing la da
thifc ¢6 bac < g. Do d6 ta co.

DPinh ly 4. (xem[1]). Tacé ql_iglw“f[q} —f“X =

(2.13)

Hon nita, néu chudi ia‘f |P¥ - g“x hji tu, ta cé ddnh gid sai s6
j=1

(2.14) I - A, [Ifll

Hlad]
" uk]u

3. Thuit gidi ldp cAp hai

o~/ |P —g| 167, vge N,
w1 g”] ge

trong dé 0 =

Thuat gidi x4p xi lién ti€p (2.7) dugc cho bdi cdch lam cia dinh 1y 4nh xa co, d6 ciing
14 mot thuit gidi hoi tu cdp 1. P& lam gia ting t6c dd hdi tu, trong phan nay ching t6i
nghién cifu mot thut gidi c&p hai cho hé phuong trinh ham- tich phan (1.1).

Gi4 sit ring ® € C'(Qx IR;IR) va st dung x4p xi sau

v v— a(D V= v | g
3.1 o@xz)= 2 ”)+-é;(x,zf,. Dyl —z¢ M),

Trang 20
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XJ;A—(I)

trong d6 z\” = j S (0)de. Ta thu dugc gidi thujt sau day cho hé (1.1)
0

i) Chotrude f@ =(f®,...fP)e X,
i) Gid st bi€t [ = (£, £ ) e X, taxdc dinh V) =(f,..., /) e X bdi

m_ n Xy (%)
32 [Y®=G®+Y YL [[P0d+gP k),
k=1 j=1 0
xeQl<isnv=12,..

trong dé [)’,j(.:) (z.%), g}") phu thudc vao f D phu sau:

y oD .,
3.3) BY(ex)=ca, — W3 (x),
Oz

n_om m_ n Ky (%)
34 gV =g,®+e). ) a;, QWL (N-D Y B Ex) [ O,
j=1 k=1 k=1 j=1 5
Xiik(x]
Vi W (x)=(x, Iff(H) ()dt), xeQ1<i<nv=12,.
0

Khi d6'ta c¢6 dinh 1y sau:
Dinh Iy 5. Gid sit (H,)—(H,) la ding. Néu f¥V e X théa

(3.5 b > max sug! B (&%) +] B, ]| <1.
j=l k=1 =43 xe
Khi d6 ton tai duy nhat &) e X 1a nghiém ciia (3.2)~(3.4).
Chitng minh. S& dung dinh 1y diém b4t dong Banach, dinh 1§ 4.1 dugc chitng minh. B

Pinh 1y sau diy cho mdt didu kién dd dé thuat gidi (3.2)~(3.4) hoi tu cdp 2. Ching
minh dinh 1y ndy kh4 dai ma chi ti€t cda né s& cong bd ddy dd & ndi khéc.

Pinh Iy 6. Gid sit ® e C*(QxIR;IR) va (H,)—(H,) diing. Cho a,, € IR. Khi dé, ton tai hai

ijk
hing s&’ M >0 va &, sao cho:

(i) Véi f© e K, cho trudc, hé (3.2)~(3.4) t6n tai duy nhdt nghigm £ sao cho
(3.6) ek, , Vv=012,.

(ii) Vi O eK,, cho truse, day {f}xdc dinh bdi hé (3.2)«(3.4) la day ldp cép hai.
Chinh xdc hon, ta cd

3.7) “ £ an < By H D _ f”i Yy =12,..

Hyatfo

1= 1,1 - leleas,

trong dé p,, = >0 va f langhigmciahé (1.1).

Trang 21
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(i) Néu £ duge chon dii gn f sao cho B |f® - j‘[\X <1, thi day {fYhoi uvé f dén

cdp 2 va théa mot ddnh grici sai s6

68 |rv-1, s+ (m,u ro-A ] V=12,
Chui thich 5: Trong dinh 1y 6 chiing ta chon &,M thda
(3.9) lel, +le| [ayk]"[nsup@(x 0) + b M ]

£ Mr(l £ n[buk ]“ ~|e] bM, N[au‘k

)

trong do

cx e Q,|z| <bM}, M, =sup{

ob
M, :sup{b—(x,z) xeQlz|<bM}.
i

FGRL())
T
P (x,2)

Chii thich 6: V& viéc chon budc lap ban ddu f©@ e k), thda B, “f“’) —f"x <1, ta ti€n
hanh nhy sau: Trude hét ta 18y Z@ e X, ta xdy dung day lap don {Z™} lién két v6i dnh xa
co T:K, — K, (dinhly 1)

(3.10) 70 gV = (F— By ' (e AZYY v g), =12,

Khi d6 diy {Z} hoi tu trong X vé nghiém f cta (1.1) va ta c6 mGt ddnh gid sai s

. ¢, () lay ]
Z"” i @ ]Z(U) =12,. _ &t j I, Tit day,
chon g € IN dd ldn sao cho ﬁM“wa“"*) < By l\z“’) —TZ(O)“ % o’ =2

X X -

Viy ta chon f©@ =2z" W

4. Tinh kha vi clia ngluem
Trong phin nay, dya vao dinh ly diém bat dong Banach va k&t qud clia phan trén,
ching t6i chifng minh tinh khi vi cla nghiém hé (1.1) tuy thudc vio tinh khd vi

clia g, ®, 8, X ;. Trude hét, ta b3 sung thém gid thiét sau:

Gid thict (HV): ge C'(IR"), Sy, X, €CH(Q:Q), va ®eC(Qx IR IR).
Gia st f e C'(Q;IR")1a nghiém duy nhat ciia hé (1.1). Pao ham hai v€ clia hé (1.1), ta thu
dudc:
@1 f @ =2 buSu S SN+ Gl (),
k=1 j=1
trong do

G(x) =g, (%)

(4.2) m_n X (%) Xy (x)
163> a,l0@ jf ()dt |+ @' x j £,(0dt X5, () f, (X, ) |

k=1 j=I

Trang 22
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Vay néu f e C'(€;IR")1a nghiém cda h¢ (1.1) thi F=(F,...F,)= (f ... ) 1a nghiém
cia hé:

" n

43)  F(x)=2. bS8 ()F,(S;(0))+ G (x),

k=1 =1

Vx € [~b,b); i =1,...,n, trong d6 G“'(x) cho bdi (4.2).
V6i 4, € C(QIR), dat ]l[Auk]H_ Z maxsup.Agk(x)l

Gid sl ring:
n

(4.4) li kS Ii Z maxsuplbykSuk(x)l<1
k=1

. IS/5n yer

Khi do, ta cd6.

BS ¢ 3. Gia sit (HY) diing. Cho fe X =C(Q;IR") va G"(x) cho bdi (4.2) thod (4.4).
Khi d6, ¢6 hé (4.3) ¢é duy nhédt mét nghigm FU = (FM,. F)ye X.

Chiing minh bd dé 3. Ta vi€t hé (4.4) theo dang ciia mot phuong tinh todn tf

(4.5) F=VUF trong X =C(Q;IR")

trong d6 V"F ¢6 cdc thanh phan (V" F),(x) xdc dinh bdi v€& phdi clia (4.3).

D& nghiém lai ring V" : X - X thoa

(4.6) yuE-yUE| <[

" ﬁHX véimoi F,F e X.
Khi d6, st dung dinh 1y diém bat dong Banach, ta ¢6 duy nhat mdt ham F" e X 1a nghiém
clia hé (4.3). 4

Viy v6i gid thidt (H") va (4.4), néu feC'(IR")1a nghiém cia hé (1.1), thi
F=(f,..f)) 1a nghiém ciia h& (4.3). Theo bd dé 3, he (4.3) c6 mot nghiém duy nhat
FO - (P PN e ¥, Yy P = e e 1)

Pio lai, voi gid thi€t (HY) va (4.4). Goi f e X =C(Q;IR")1a nghiém duy nhal ciia
hé (1.1). Khi d6 G"(x) cho bdi (4.2) hoan toan xdc dinh. Ta cling chi y ring hé (4.3) c6
mét nghiém duy nhat FU =(F",..,F")e X. Ta s& ching minh ring f e C'(€;IR") va
Pl = il s I D

Ta vi€t hé (1.1) theo dang clia mdt phuong trinh todn L
4.7) f=Vf wong X, =C'(<1R")
trong d6 Vf =g Af + Bf + g. D& thay ring V: X| — X .

Gia st @ e C*(Qx IR;IR), va v8i mbi M > 0, ta dat

: C,(M) = sup{|®(x,2)|:
C, (M) = sup{®’,(x, 2)| +|®), (x,2)|: <bM},
C, (M) = sup{|®”. (x, )| +|®% (x, )| : x € Q |z1<bM}

K}, ={f «C @Rl < My, vei |71, =11, +]r] -

Gij s ring:
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] [ (Co(M)+C, (M) | [a, 1]+ C (D) | [a, X, ]

4.8)
B+ lsu)<r-Eh
va
ug  PllEGOD G0Nl
+lel [ (6 M, )+ €, 00)| T, X 1| [ 1B,851] <1

vdi viée chon M > 0,¢ > 0 thich hgp. Khi do, ta c6.

Dinh Iy 7. Gid sit (HV) va (4.8), (4.9) diing. Khidd, V:K,, - K,, thod
[vr-vf| <plr-7| .7 ekl

trong dé 0< p <1 nhu (4.9). T do, hé (4.7) c6 duy nhdt mt nghiém f e KL_

L&i cam on. Céc tdc gid chin thinh cdm on ngudi phdn bién dd cho nhan xét t5t vé& bai bdo
ddng thdi déng gép cho chiing td6i mot s6 ¥ kién bé ich.

LINEAR APPROXIMATION ASSOCIATED WITH THE SYSTEM OF
NONLINEAR FUNCTIONAL- INTEGRAL

Pham Hong Danh, Huynh Thi Hoang Dung

ABSTRACT: We consider the following system of nonlinear functional- integral
equations

m n jic(x)

(*)  fx)=€).Y aykfl)[ j f; (:)d:J "**ZZ b (S (%) + g; (%),
k=1 j=1 k=1 j=1

Vx e Q;i=1,..,n,where & is a small parameter, Q =[a,b] or Q is a non-compact interval

of IR, a,.b, are the given real constants; g;:QQ—>IR, X;,S, :Q—>Q, va

®:Qx IR — IR are the given continuous functions and f, :Q — IR are unknown functions.

By using the Banach fixed point theorem, we prove the system (*) has a unique solution. If

® e C*(QxIR;IR) and ZZmax|bykl<1 we obtain the quadratic convergence of the system

1=l IS

(*). Moreover, we also obtain some results concerning the existence of C'—solutions of a
system(*).
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