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TINH GIAI BUOC BOI VOI PHUONG TRINH VI TiCH PHAN
PHAN THU' NUA TUYEN TINH DANG LATTICE

SOLVABILITY FOR FRACTIONAL SEMILINEAR LATTICE INTEGRO-DIFFERENTIAL EQUATION

TOM TAT

Trong bai bdo nay, tac gid nghién ctu dang diéu tiém can clia toan ti gidi
thirc sinh ra béi mot toan ti dang lattice va nghién ctu sy ton tai cing nh tinh
duy nhét nghiém ctia phirong trinh vi tich phan phan thit dang lattice bang céch
sit dung nguyén If diém bét dong Banach.

Tir khdax: Su ton tai nghiém, toan tir lattice, nguyén Ii diém bét dong Banach.

ABSTRACT

In this paper, author studies the behavior of a-resolvent operator generated by
a lattice operator and the existence and unique of solution for fractional semilinear
|attice integro-differential equation by using Banach fixed point theorem.
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1.DAT VAN BE

Trong khéng gian ¢ —{(xi)ie DY (%) <+oo} , VGi chuén

ez ]| = /Z (x,)* . Chling t8i xét bai toan sau:
A (0
u®m = J oD (Auy(s)ds+fi(t,u (1), t<[0,T], )
u0) =u,, i€z,

& day ham chua biét u(t) = (u)(t),., € 0>,a €(1,2) va Ala
toan t&r dang lattice dwgc dinh nghia & phan sau, ham phi
tuyénf e C([0,+00)x ¢2;¢?). Cac hé vi phan dang lattice
duwoc nghién ctu va cé nhiéu (rng dung & nhiéu Iinh vuc
khac nhau trong khoa hoc cling nhu ky thuat khi ma céu
trc khong gian cé dac tinh roi rac. C6 thé ké dén nhiing vi
du tiéu biéu nhw bai toan x Iy hinh anh [4, 5] bai toan nhan
dang [6] phan tng hda hoc [7, 8], k§ thuat dién [2],.... M&t
khac, cac hé lattice phat sinh tir viéc roi rac khong gian cla
phuong trinh dao ham riéng. V@ van dé nay, dé tim hiéu cac

Nguyén Nhu Quan

ndi dung chi tiét ching tbi gidi thiéu dén doc gia cong
trinh cla Hale [3].
DEé viét lai hé phuong trinh (1) & dang téng quat trong
khéng gian ¢*. V6i mdiday u=(u,),,,trong /%, ta dit:
(Bu); =Uy —t; (B'U)=Up; —U
va
(AU =—Uj_1 +2U; — Uy g3
(AU); = Uy,g —20; +Ui; —HU;,
veimoi ic Z,ueR".
Ta thdy rang:
A=-A,-ul;A,=BB =B"B; (B'u, v) = (u, Bv)
v6i moi u,v e (2

Khi d6, hé (1) tuong duong hé sau véi u=(u,),, € £*:

o9 Au(s)ds+f(t,u(t)), t>0,

YO= ) e

)

UO = UO
¢ day f(t,u(t) = (f(t.u,®)),,

2. TOAN TU GIAI THU'C VA NGUYEN Li BIEM BAT DONG

Ki hieu L£(X) la khéng gian cac toan t& tuyén tinh bi
chén trén X. Sau day la moét s6 khai niém va cac két qua vé
toan tl giai thirc lién quan dén van dé nghién clru trong bai
béo nay.

Pinh nghia 2.1: Cho A la mot toan t& tuyén tinh, bi
chan v6i mién xac dinh D(A) trén khdng gian Banach X. Ta
néi rang, A 1a toan ti sinh clia mot a-giai thic néu ton tai
® € R va mdt ham lién tuc manh S, : R™ — £(X) sao cho
(N :ReA>w} = p(A) va

A8 Ay Ix = j “eMs_(t)xdt,ReA > w,x € X.

0

Van dé nghién ctru vé sy ton tai clia o-gidi thirc da duoc
thao luan trong [1]. Cu thé, cho A 1a m6t toan t tuyén tinh
dong va xac dinh tri mat. Gi st rang, A 1a mot toan tir quat

ki€u (w, 0), nghta la, tontai w e R,B (O,%),M >0 sao cho

gidi thirc ctlané nam trong C\X, , va
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I(N=A)tI< AEZL0,

IA-w]
& day
Yo ={w+A:AeC|arg(—A)|< 6}.
Trong truong hop 0<68 <m(l-a/2), S,(.) ton tai va cé
biéu dién sau:

1 thya-1,ya -1
Sy =—] e" N (N1-A)"d\,t >0,
a =5 ] eM0R-A)

& day, y la dwong cong thich hgp ndm ngoai 2po-

binh Ii 2.2. ([1, Theorem 1]) Cho A:D(A)cX—>X la
toan tl quat ki€u (w, 8) véi 0<B<m(l1—a/2). Khi dé tén
tai C > 0 ddc lap véi t sao cho:

Cl+ wt®)e? ™, w>o,
1S (D) [1< ¢

S S w<0,
I+ o | t°

vGit=0.

Mot trong nhitng két qua chinh cla bai bao nay la
chirng minh duoc tinh chat lién quan dén dang diéu cla
Sq() sau:

Ménh dé 2.3: Cho A la toan ti dugc dinh nghia (2) va
0<6<ml-a/2).Khid, ton tai C >0 doc lap véi t sao cho:

[ISq () |[< voit=0.

1+ut®
Chirng minh
Liu y rdng A 1a mot toan ti bi chan, tv lién hop do do
o(A) tap giai ciia A la tap cac s6 thuc compact.
Trudc hét, ta chiing minh rang
{AeC: ReA>—p}ep(A).
Lay x e /% sao cho (M—A)x=0.Tacé:
0=((NI=A)x,x)
=((Al+ Ay +phx,x)
=(Re A +p)|x|* +|Bx* HImA|x [ .
Diéu nay dan dén (Re A+p)|x[* +|Bx=0<x=0 va
Ker(Al—A) = {0} . Vivay, Al - Alamot don anhva Aep(A) .

Tiép theo, ta can chirng minh rang tén tai mot hang s6
M sao cho:

M
[A-w

Ldy AeC, ReA>—u . V6i ue (? ton tai feé2 sao cho
(N-A)"f=u.

Taco:

[(A=A) < l,)\eC, Re A > —y.
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[ullfI=](Eu [=[(N=A)uuy
=[{(N+Aq +pul)u,u|
=[((A+u)I+Ay )uT|
=|(Re A+p)|uf? +[Buf* +imA|uf|
= J((Re A+p) ul? +[BuPy? +(mA[ufP?

z\/( Re A+u)> +(IMAY JuP=|A+p]lul?.

Vivay:
|u|§L<:>|()\I—A)’1f|§L
[A+p] [A+u]
slo-aytls——.
[A+p]

Diéu nay c6 nghia A 1a toan tr quat kiéu (-, 8). Ap dung
Pinh1i 2.2 ta c6 diéu phai chirng minh.

Pinh nghta 2.4: Ham u e C([0,T];¢?) duoc goi la mot
nghiém tich phan cuia bai toan (1) trén doan [0, T] néu va
chinéu u(0) =u,va

u(t) =S, (U, + jot S, (t—s)f(s,u(s))ds, 4)
voi mdi te[0,T].

Xét F :C([0,T];¢?) = C([0,T];¢%) , xac dinh boi
F(u)(t) = S, (u, +Lt Sy (t—=9)f(s,u(s))ds,t [0, T]. (5)

Khi do, u la mdt nghiém tich phan cda (1) néu né la mét
diém bét dong clia toan ti nghiém F .

binh nghia 2.5. Cho (X, d) la mdt khdng gian metric.
Khi dé anh xa T: X — X dwgc goi la mdt &nh xa co trén X néu
tontai q<[0,1) saocho:

d(T(), T(y) < qd(xy),
V@i moi X,y e X.

binh Ii 2.6. (Nguyén li &nh xa co Banach): Cho (X, d)
la mot khong gian metric dd va T:. X — X la mdt anh xa co.
Khi d6 T cé diém bat dong duy nhat x™ trong X (nghia la
T(x") = X). Hon nita, c6 thé tim X" nhu sau: bat dau bang mot
phan t bat ki x, € X va dinh nghia day x, béi x, = T(X,..),
khi dé x, — X'.
3.SU TON TAI NGHIEM

DPEé nghién clu sy ton tai va duy nhat nghiém cua bai
toan (1), tac gid dua ra gia thiét sau:

(F) Ham phi tuyén f:R"x(* — ¢?
Iftw—ft vl .<mmlu-vll. véi ham m(t)eL;

loc

théa man:
(R")
Ia ham khéng gidm.

DPinh Ii 3.1: Gia st gia thiét (F) dwgc théa méan. Khi do,
bai toan (1) c6 nghiém duy nhat ue C([0,T];¢?) voi diéu
kién
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supJ.OtIISa(t—s)llm(s)ds<1. (6)

t>0

Nhan xét 3.2: Nho Ménh dé 2.2, ta thdy rang diéu kién
(6) dugc thda mén néu ta chon ham m(t) = NtP véia - > 1.

Chirng minh Binh1i 3.1

Ta thdy rang toan t nghiém F 1a anh xa tw
C([0,T];¢%) vao chinh né. D& ap dung dung nguyén li anh
xa co Banach ta s& chirng minh F 1a mét anh xa co. Nhac
lai rang;

F(U)() = Sq (D + jots (t-9)f(s,u(s))ds, t [0, T].

Lay u,v e C([0,T];¢?), nho gia thiét (F), ta co:

Il 7 (u)(t) - F V)OIl Iot Sa(t=s)f(s,u(s) - f(s,v(s)ds]|
Sj:IISa(t—S)IIIIf(SM(S))—f(s,V(S))II ds
Sj:IISa(t—S)IIm(S)IIU—VII% ds

t
<sup| |[Sq(t=s)|Im(s)ds|fu—v]l,
t>0 *0

Do vay:
| FW)=FMV) L <k[u=Vv],,
& day:

t
k =supI IS, (t-s)lIm(s)ds <1.
t>0 ¥0

Vay, F lamot anh xa co. Ap dung Nguyén li &nh xa co
Banach suy ra toan tr nghiém F c6 diém bat dong duy
nhat u”. Tl d6 ta co thé két luan bai toan (1) cé nghiém
duy nhét.
4. KET LUAN

Két qua chinh cla bai bao nay la chirng minh duwgc tinh
chéat lién quan dén dang diéu tiém can cla toan t giai thirc
S4(t) sinh ra béi toan tr dang lattice A. T d6, 4p dung
nguyén Ii diém bat déng Banach dé chirng minh s ton tai
va duy nhat nghiém cua bai toan (1).
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