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%[w zlm(t)u(x,t- T) |= a(t) Au- p(x,t)u-I:q(x,t. dulx,g(t, g ldo(g)

(x,t) QXR+=G (1)
Q R" xR ,R+= [0, + o), u= u(x,

t),Au = angu/&iz,'r» 0(i= 1,2, ,m)
(1),
H) a(,a() CcR:+,R+) i= 1,2, ,m;
H2) p(x,t) C(Q%x R+,R+),q(x,,8 C(Qx R:+x [a,b],R+);
(Hs) g(t,®d CR+x [abl,R);g(t, 8 < t,& [ab];g(t? t, &
Jm min{g(t 9} =+ o;

(Ha) o(® ([a b]l,R) , (1) Stieltjes
ulx,t) = Hx,t), (x,t) ADx Ry, (2)
g']‘: Pix,t), (x,t) &@x Rs, (3
+ 1005 3 8
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%+ f(x.0u= 0, (x.t) &x R, 4

n X r(x, 1) C(@x R+,R+), Ax, 1), ¥(x, 1) C(XQx R+,R).
(a1
[4,5]
(1) , (1)
(1) Stieltjes , (1)
%[M ZlAi(t)U(X,t' T) 1= a(t) Au- p(x, t)u- Zlq;(x,t)u[x,gj(t)] (x,t) G
(1) u(x,t) QX R:+=G
u, (xo,t0) QX [u,+ ), u(xo, to)= Q ulx,t) G
2
Q Dirichlet
Au+ ou= 0 Q
ulag= 0
Ot , 0L d(x) Q .
1 u(x,t) (1D, (2 Qx [u,+ «) , 12 0,

L+ 2 AU W]+ (P O+ wal))u (t)+J':Q (t, 9u [g (t, § 1do(g)

dt
< - a(t)I @Cp%)dw (5)

U (1) :J'Qu(x, t) d(x)dx, (6)
P(M=min{p(x,0},Q(t &=min{alx, t O}
u(x,t) (D, (2 O [u,+ o) ,u= Q

Im min{g(t, &} =+ o,

t-+ o & [ab]

t> u, gt,d=u, (8 [t,+ ®)Xx [a,b], t- = p, 2 t,i= 1,2,
,m, ulx,g(t,9)>0,(x,t, 8 Qx [t,+ o)x [a,b],
ulx,t- >0, (x,1) Qx [t,+ »),i=1,2, ,m
(1) D(x), Q X

;jdtiz[J'QuCD(x)dx+ Zmlf\.-(t)J’gu(x,t- T) D(x) dx ]

= a(t)I QAu‘iD(x)dx - Igp (x, )ud(x)dx
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'IJ:q(X,t,E)u[x,g(t,E)]db(x)d(f(E)dx, t2 b 7)

Green

IQAU (x, t) D(x) dx

J’m(cp(x) ﬁu(x,t) Culx, 1) ﬁqa(x))dwj’gu(x, ) Ad(x ) dx

i J’m(Rx,t) §¢(x)dw— ({Qu(x,t)cb(x)dx, >t (8)

[ § a6t 9ulx,0 (19 1060 d0@ ix

=[] 2t 1 Bulx 019 1060 dxdo(a), (©)
(7, (8), (9
adtiz['[gucb(x)dx + Zlh(t)J'gu(x,t— T) D(x) dx |

< - a(t)I @‘P%dw- 0(1a(t)I Qu<13(x)dx - P (t)I QuCD(x)dx

-I:Q(t,g)(J’Qu(x,g(t, 9)d(x)dx)do(d, t> b

(6) U (1) (5) .
2 u(x, t) (1D, 3 Qx [u,+ =) , 1= 0,

ft‘z[v )+ 5 AV (- D]+ POV +I:Q (t OV [g(t, 8 ]da()

< a(t)J' aQt/!dw (10)
v (1) :Igu (x, t)dx. (11)
u(x,t) (1), 3) Qx [u, + ) L u= Q 1
t1> u,

ulx,g(t,8)>0, (x,t,8 Qx [t,+ )% [a,b],

ulx,t- >0, (x,1) Qx [t,+»),i=1,2, ,m.

Green
IAudX—I Ehdw J- Ydw, t2= t (12)
@ Q @, (12).
dtZ[‘[g”(X’t)dX+ ZlN(t)IQu(x,t- T) dx |
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< a(t)I aQt/fdw- P(t)J-Qu(x,t)dx

[oud( ueoBB0doa, 12 b

(11) V (1) (10)
3 u(x, t) (1, (4 Qx [u,+ =) , 1= 0,

LV O+ T AOVE DI+ POV +I:Q (LBV[g(LB]do(® < 0 (13

V (x, 1) =Igu(x,t)dx.

u(x,t) (D, (4 O [u,+ o) ,u= Q t> u,
ulx,g(t,8)>0, (x,t,8 Qx [t,+ ©)x [a,b]

ulx,t- >0, (x,t) Qx [ti,+»),i=1,2 ,m
Green

J’ Audx _J' a1dw— - J’mrudws Q (14)
(1) Q (9), (14),
adtiz[J.Qu(x,t)dx+ ZlA.-(t)J.Qu(x,t- T)dx ]

<- a(t)J’ Jrudw- P(t)IQu(x,t)dx - J':Q (t, E)(Igu(x,g(t, 9)dx)do(8
<- p(t)IQu(x,t)dx-I:Q(t, 9 ([ u0c,90.9)0d0d, 2 b
v (1) :Igu (x, 1) dx (13)
3
1
iﬁ[U () + 3 AU (t- )]+ (P(1) + xa(t)u (1)
dt’ 2, |
[ BulsnBld® <- a0f P (15
ﬂiZ[U (1) + me(t)u (t- m1+ (P() + xa(t)u (1)
+[ Q. BUIg( D003 < a(t)f P00 (16)
(1,2 G
u(x, ) (1), (2 , ulx,1)>0, (x,t) Qx [u,+ ),
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p= Q 1 (6) U (1) (15)
ulx, )< 0, (x,t) Qx [pu,+ »),
a(x, )= - ulx,t), (x,t) Qx [u,+ o).
a(x, t)

‘aéz[u+ ZmlA‘-(t)u(x,t- T)]= a(t)Au- p(x,tu

- [ LAt 9ulxa (D100, (0 G
ulx,t) =- HAx,t), (x,t) &x R

ad%[-[gﬁcb(x)dx+ ZmlAi(t)J‘QuN(x,t- T) D(x) dx ]

<. a(t)I @ %’dw- Oha(t)I aD(x) dx

- POf a00ax- I:Q (L9 [ 70,0 (¢, B) @) ax) do(@

a() = [ alx, ) P(x)dx (16)
(1, (2 G
2 11,
|'{[l+i°[l :1(1' _f_) [- a(S)I {D(RX,S) §¢(X)dw]ds: - o, (17)
Im su :1(1- ‘?)[- a(S)I JHx,9) §¢(x)dw]ds= + o (18)
(1, (2 G .
. ’ puz 0 Ox [y, + o) u(x, >0
1 (6) U (1) (15)
fé[u () + ZlMt) U(t- m)]<- a(t)I @‘P%’dm t> > (19)
[te, t] (19

m

U (t) + Z AU (- T) € o+ co(t- t1) +J-J':7[- a(s)I LQCF(X,S) ﬁd)(x)dw]dsd’l
C1, C2 .

1. E -f. E
t tl[— a(s)I @‘F(x,s) a]CID(x)doo]dsdr?—J’tl(t— 9[- a(s)I Ln(RX'S) a]CID(x)dw]ds,

t

m

T+ Y AWU G- D)

< Qtl+ (1 - —ttl) +I;(1- ‘?)[- a(s)I JHx. ) jaa]fb(X)dw]dS
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(17)

m

|anth~[u M+ Y AU D]=- w.

u(>0,tzu
ulx, )< 0, (x,t) Qx [u,+ ). G= - u, U (1) =IQLT(x,t)¢>(x)dx
(16) ) (18)

to+ o

lim in ;(1- ‘t&)a(s)J’m(Hx,s) éa]cb(x)d(ujs

= - lim ;(1- ) a@[ 9,9 Lo dajds= - e,

to+ o

4
1
L0+ FAOUG- DI+ PO+ xa®)U
dt’ 2. |
[ Q4 BUIe (D10 < 0 (20)
M
ulx,t) = 0 (x,t) &@x R (21)
G .
1 qZ0
3
Lo+ T AV DI+ POV
[ QBVIo®Dld0® < a®f e (22)
Lo+ T AV DI+ POV
F[ouBvist Do < - aw[ Yow (23)
M, 3 G .
u(x,t) (1), (3 ooou, >0, (x, 1) QX [p,+ ), u=
Q 2 (11) v (1) (22)
ulx,t) < 0, a=-u

m

‘aéz[u+ ZlA-(t)u(x,t- T)]= a(t)Au- p(x,tu

- [Lat L 9ulx e B100@, (.0 G,

%:- ¢ (x.f) QxR
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, 2 V(1) = J’ (x, D dx (23) , . O

2
4 11,
Im+LnJ':l(l- ‘t&)a(s)J'm‘IJ(x,s)dauS: -, (24)
lim su Il(l- _?)a(S)ImW(X,S)dsz:+ o, (25)
(1), (3 G

3, 3

m

gtiz[v () + ZlA.-(t)V (t- ]+ PV ()

[QuBVIgt B0 < 0 (26)
W@ G
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Abstract
In thispaper, theoscillatory properties is considered for lutions of hyperbolic partial
functional differential equationsw ith delay of continuousdistribution Theoscillatory criteri-
a is given for these equations under three boundary conditions
Keywords delay, hyperbolic equations, oscillation
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