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The Existence of Solution of the delay differential equation

LI Ruirui
(College of Science,China University of Mining and Technology, Xuzhou 221116)

Abstract: In this paper ,we apply the fixed point thoery for the two-point boundary value problem of
the delay differential equation . We made some restriction on the nonlinear term, assuming that it is
nondecreasing .then  we apply the upper and lower solution for the delay differential
equation.Also ,we obtain some conditions of the existence of its solutions . At last ,we used the
sequence consistently converging its solutions In this paper ,the main methods and technique we use is
as follows: We made some restriction on the nonlinear term, assuming that it is nondecreasing .Using
the method of upper and lower solutions and the property operators ,we got the existence of the
problem

Key words: delay differential equation;boundary value problem ; the fixed point ; the upper and lower

solutions ; completely continuous operator
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+max{a (D}+max{A(t)}

WHERM =M, +1, 3

|F(t, x(t), x(t—7))| <M (t,x(t),x(t-7)) e IxRxR

gtk B (D alt), B) 2nlbe it Mmoo 7 fe 3 B b Mg, Hea(t) < B(t)

teld

feise (2) f(t, x(t), x(t—7)) KT —AF T LI
U H ¢ (0) <0 < S(0), () <0 < B(L)



110

115

120

125

130

135

|I| E ﬂ H iE x E ﬁ http://www.paper.edu.cn

"(t) = f(t,, x(t),x(t—
R TR igﬁ@j?“ R

X({t)=0—r<t<0
TEW) ETE T (8, X(E), X(t— 7)) WU T, LT EDI 5

wr b s X'(t) = F(t,, x(t),x(t—7))
S22 W X(0) = (1) =0 QR X(t)

X({t)=0—r<t<0

A HIHANF (@, x(t), x(t—7)) /£ IxRxR EFF, 20 K F(t,xt),x(t-7) B—" L5, HE

q<BM?, q<aM, HURGIEAZ SR RA: Q)F .

Wb AEW: tednk, a(t) < x(t) < B(t) -

HF (¢, x(t), x(t— 7)) s SCardn, bt X(E) BB 77 (D i,
AE a(t) <= x(t) <= B(t) teld , Nt=a K t=bw, | &%+
a(0) < x(0) < A(0), a(l) < x() < A1)

HWHFAF o) < XE) < B(t)  ted

T RV UE I 2

% X(t) < B(t)

B s AgaL, B3ted®, xt)> At)

TR, e L oxt)=41) Xt)=A) Hx)>A1) tet)
W3t e (L) -+ 5x(t)-Al)=max (XO-A0)

E E AR

X(t)=8'{t) » X'(t)<p"(t)

HFE" F o SO B 2o iR L %

)= A2 1t fla)xtty -0+ KOO (680, 80 - 2)

(X(t) - A(t,))
- /1+ X2(t,))
>0

F I

FIMER AR, Xt < BU)  , ted®  WARIOH x® <) ted
FEAE o) <x(t) ted

ml al)<x()< Al tel

X () BB RO TR () A

Lif (2)

B LR B A A, AT



|I| E ﬂ H il'_' x E ﬁ http://www.paper.edu.cn

M, ETF (8, %, ¥) = T (1, %,, ¥) SM (X, —X,) Vte J,a(t) <x, <x < AB(t)
alt—7)<x(t-7)< pt-7) (3

W BVPQ){ED = {x e C(J,RY) 1 ar(t) < X(t) < B(t),t e I Jhastifit, AL AT
(@, (O, {0, EAFEIIE I 155 SO SR

pt-7) y>p(t-1)
140 iEW: & q(y)=<yt-17) alt-7)<y< pt-1) (4)

a(t—r1) y<a(t-r1)
()

o e | X O =F X0, X(t-1))
XTJ‘ Vh S D ’ %%Wj,ﬁlﬂﬁlﬂ%ﬂ X(O):X(l)ZO
x(t) =0~ <t <0 (6)
Hr Bt x,y) = £(8h(t),q(y)) + M (x—h(t)) ™
1 (3)(4) 50

Ftx,aW)- fL.ay)<Mx-x) VieJ,a(t)<x, <x <p{t),yeR ©)

145 NIE Y R ) RBL(5) (6) A M
KA f(talt),alt—7)-F(,al),alt-1))
= f(t,a(t), a(t-7)) - f(t,h(t), a(a(t—7))) - M (a(t) - h(t))
= f(t,a(t),q(a(t-7)) - f (t,h(t), a(a(t—7))) - M (a(t) - h(t))
=M (a(t) - h(t)) - M (a(t) - h(t)) =0
150 Fitla"(t) > f(t,at),at—7)) > Ft a(t),alt—7)) Bl a(t) Al i 8 G)6)m i,
[FEERIHIE B(t) &I FfE.
XV x(t-7),x,t-1)elalt-1),f(t-7)], x(t—-7)<x,(t-7)
F(t, X, x (t—7))—F(t,x,x,(t—7))
= f(t.h(t),a(x, (t—7))) - F(t,h(t),a(x,(t-7))) <O
155 W F (6 X, X(t—7)) LT =20 il, mgsie (1 WEmnd(4.2.3) (4.2.4) =D &b

Akt
T UE BVP(5)(6)fiftME .
FAE: B Wil x (), X, (t) « A X(t) =0,~7 <t <0 T
ik X, (t) < x,(t),vteJ 9)

160 HO) A KL, Bl Ftedax ) >x ) , O HA X E % SR HC R A
3t, e I, x(t,) =%, (t,) = rpea}x{xl(t)— X ()} >0, ite=x(t)—X(t)
Wx @) -x,{t)<=¢e,ted, FEt=01aERMHLE, HEFted’, x (t)-x,t)<e
A X (L) = X5 () » X((t,) < X5 (t,)
TR0 > x/(t,)— X5 (t,)
165 = f(t,, h(ty), (% (t; — 7)) + M (x,(t;) —h(ty)) — T (. h(t,). a(x, (t; —7))) — M (X, (t,) — h(t,))



170

175

180

185

190

195

|I| E ﬂ H iE x E ﬁ http://www.paper.edu.cn

=M (x,(t,) =%, (t,) =Me >0
(T 7N, W X (t, —7) > X, (t, —7) » Tl f 6T =Asn i)
. HO)MAL, FMEAE X (8) 2> x,(t),Vted, F x({t)=x)ted
XL bvp(5)(B)FME— .
VheD, % X, & bvp(5)(6)%I 1 h (rHE—fi#, & X Ah=Xx,
B8 A:D—>C(J,RY), FiEAZMET.
#h,h,eD,h <h,, 4x =Ah,x,=Ah,, Fif X <X, tel
HAR, t,ed’ Kk e>0, G xl(to)—xz(to):rtrl?g({xi(t)—xz(t)}>0 , H

X () —x,(t) <& vVtel
Wxi(te) =X (t) » X(t) < x3(t)
Bl 02> x/(t,) — X5 (t,)
= f(t, (), a(X,(t = 7)) + M (x,(t) =y () — f (. h, (), A (X, (t, — 7)) =M (X, (t,) — . ()
=M (h,(t;) —h, (t)) + M (x,(t;) — . (t)) - M (X, (t,) — 1, (t,))
=M (X (t,)—%(t,))=Me>0

T, AT
5 ERFEIREM BT LIE o < Ao, AB < B (10)

EERF e, = Aa,, B, = AB,» N=012..
(Za,(t)=alt), B ()=A01)

WEKfFa, <oy <oy <...<a, <. < <..<B,<B <P
TE A(D) f£ C(J, RY) A 31 4k

vx e A(D),3FheD,> x=Ah, HAMEX:

X" = f(t,h(t),q(x(t—7)))+M(x=h(t)) , EIN,3|x”(t)|s N, X &I
X'(x=AhheD} & — 8 & % M . M i {X®x=AhheD] A
{X(t)|x = Ah,h e D} # By FI0 5 FEE L R 5L

i1 Ascolis—Arzela ;e #i4H, 451815HE.

Hiol 124 %0 3a (1), 6(1),3 {an(t)},{,Bn(t)} Z SN I s o | ™ O e
a’ (t),p (). e, (), B1), sa,t)=a (t)=4,0)=5(t),—r<t<0

Xay = f(ta, () a(e, (t - 7)) + M (e, () — 4 (1)) (11)

An— oo a*”(t) = f(t,a (t),q(a (t—7)))

Sy o (t) i il 4t

B o (t) A2 P S ) BU(5)(6) i fi, [WIBERIIE { B, (1)} 76 3 L —Sulesh®) B (t) ,
H A7 (t) th 2 P 24 7] S5 (5) (6) ik o



200

205

|I| E ﬂ H il'_' x E ﬁ http://www.paper.edu.cn

Xoa'(t), B ) ela), O Wi a'(t)=p41)=al)=41) te[-7,0]
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