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(r(@) (e(®)[(t) + p(t,f)x[T(tvf)]dS]')’)'+/ q(t, ) f(z[g(t, E))dE = 0,t > to.  (L.1)

a a

A BT A . e
(Hl) ’I“(t)7C(t) € C([t()’oo)? (07 OO))7/ @ = / ?t) =

to ]
(M) p(t.€),q(t€) € C([ts, 20)  [a, ], (0, ). / p(t,€)dE < p < 1.
(H3) T(tag)vg(t7§) € C([tO) OO) X [a7b]7 (Oa OO))7T(t7£) S t)g(ta§> S tag € [CL, b]a
Hgm igéf[a,b] T(t,§) = Hgm igréf[%b] g(t, &) = oo,
G(€) Tt R € BRI
(Ha) f(u) € C(R,R), L >6>0,u#0.

FATIR T R8I R (1.1) IARF MU, BIAEAERE - HE [t,, oo] ERXHER T > o,
WAEAEX sup | z(t) [t > T >0 B o(t). ke (1.1) R8s, IR EAERERINE

L B o AR S).

MERIREST, 45 SCHR [1-15], JE3L 1978 41, Schot 9] 78 (SEEHER KD b, RE TN (&
BNJE — TS I (A AR RS0, A8 T RLEE X IR TR =B S - DS EER D L S, JF

“Ug ks B #A: 2012-05-14 T B EA: 2013-07-05
HEEWMB: AR BRBAEEHIIE (61152003); BrIGE R BT H (2011-59); 2 FE44 B 5

2RI (ZDXKZX012).
FEETA: BT (1960-), 9, Bepinise, S0, EEOFIOTI: #o L.
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HLA 18 T A A AR B 56 25 A1 Wioa S U B v 355 T (B HS . Sl AR D T F52 B I 18] £
AL AHGE T AR I A, BAT SRR R . UL, IRk, =iz kil Jr Rk ik 3h
PEATHEERFST H 20 32 B AL, JF BB AR, Glinsopr 45 Rl IS F L [1-12]. =
r, Frh 2 50 RO =W 2 5 RN, i 0% T = L AR IR Bl 45 R AR D B3 [10]
WFFT = Il o s R

(b(t)(a(t)2'(2))") + q(t) f(z(t — o)) = 0. (1.2)

SCHAEN] T U5 RE (1.2) B iR 43 sOE SR A T e A AR, MO RE (1.1)
p(t,€) =0,q(t,&) 5 &€ TR, gt,&) =t —o,b—a =1, BIRHFE (1.2). FATBHEZRIX
[13] WFFL T 5758 (1.1) AHSRR 510 =i 7 RE R 451

(r(@)[z(t) + c(t)z(t — 7)) + / p(t, §)xlg(t,§))dE = 0, (1.3)

e TR (1.3) MR, ASCH B S =B A M R (1.1) B iRl s sk
BRI 2005, FATHKGESC [13] KT R (1.3) HIE5 R B =B 7R, AT 45
T A SCE B A .

2 FEHFR

SIFE 1 % a(t) A& (1.1) SR, 2 SRS

2(t) = 2(t) + / plt, €)alr (t, €))d, (2.1)

W) z(t) R aef AU PIF AT GE

(I) z(t) >0,2'(t) > 0, (c(t)'(t)) >0,

(IT) z(t) > 0,2'(t) <0, (c(t)z'(t)) > 0.

WHE 2(t) € T 8 2(t) € 1L

IE Woa(t) & (11) XBAEEM, WAAE L > ty, Mt >t B, 85 27, 8)] >
0,2[g(t,€)] > 0,€ € [a,b],t > t;. B (2.1) NATFE (1.1) K

() (et (1)) + / A(6,€) (elg(t,O))de = 0,

Hoq(t,&) > 0,z[g(t,€)] > 0 J& (Hy), 153 2(t) > 0,(rt)(c(t)2' (1)) < 0,t > t;.
(r@)(c(®)2' (1)) < 0, B rt)(c(t)z' () BB HELES, W (c(t)2'(t) HEET.
BAIWTE
(c(t)2'(t)) > 0,t >ty > t;. (2.2)
B, 35 (c(8)2/ (1)) < 0, WHEEE by > b, 241> b B, HAF r(0)(c(t)2/ (1)) < r(ts)(c(ts)?! (1))’ <
0,t > t3. H r(t) Br_EZ, M t3 B ¢ MR =28
ds

c(t)2'(t) — c(ts)z'(ts) < T(tS)(C(ta)Z'(ts))//t )
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e B, At — oo, FIA (Hy), FATA c(t)2/(t) — —oco. KBLAFAE ty > t3, 2t >ty I,
1§13
c(t)2'(t) < c(ty)2'(ts) < 0,t > ty.
Hoe(t) Br B2 Pt 210 ¢ B0, R (Hy), AT 2] 2(¢) — —o00,t — co. BlILY

2(t) >0 FJE. Bk, (2.2) Xor. 518 1 ks,
SIEE 2 W oa(t) 2 (1.1) U IEME, 2(t) €I, WAFLE T > to 13

/ R[QQ(t)}r(t) ()2 I
z [92(t)] > C[gg(t)] ( (t) (t)) > Ta
Hor
/ T<1ds g2(t) = g(t,a). (2.3)

IE W oz(t) eI, mg1E 1, A

z(t) > 0,¢(t)2'(t) > 0,7(t)(c(t)2'(t)) > 0, (r(t)(c(t)2'(t))) <0,t > T.

EJii t
c(t)2'(t) = c(T)2'(T) + / Mds >r(t)(c(t)' () R(t),t > T.

T 7"(3)
HI (r(t)(c(t)2/(£))) < 0, TARH] 2/[go(t)] > B2WIr® (o) 2/ (1)), ¢ > T. 5181 2 1FHE.
(

<
513 3 W x(t) &

/ / / / ¢)dedsdudv = (2.4)

i tlim x(t) = tlim z(t) = 0.
iE W o2(t) € IL W) 2(t) > 0,2/(t) < 0, #hH Jlim 2(t) =1 > 0. B E 1 =0 FsLk,
P> 0, WHHMER e > 0, BEAT 1 < 2(t) <l+e, We < L2 R (Hy) Bl (Hy), 4

clga2(t)]

1.1) KR AIEMR, 2(t) € 1L 4

£(t) = =(t) - / plt, )l (1, O)dE > =(t) / plt,€)2[r(t,€))dé
b
> - Z[T(t,a)}/ p(t,§)dE > 1 —pz[r(t,a)] > 1 —p(l+¢e)=k(l+¢) > kz(t)

IR, o | = e S 0,

R (H,) F1(11) &, 72
(r(®)(c() (1)) < —kb / a(t,€)2lg(t, ))de

< —kszlg(t.0)] / a(t,€)d€ = —kSq(t)zlgr (D).t > T,
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AL b
(1) < 0,q(t) = / a(t,€)d€, g1 (1) = g(t,b). (2.5)

Mt F oo Xt (2.5) KA
r(t)(c(t)2 (1) > /t " kog(s)2lg(s)]ds > kol /t " (s)ds.
Hor(t) BB At 2] oo B8, 1
_e(®)() > kol /t h T(lu) /u " g(s)dsdu,t > T.

P EICPXGARR et), T %] oo B3, 153

(T) > kol /Too C(lv) /:o r(lu) /:O o(s)dsdudu,t > T.

M54 (2.4) ATNE, Ml=0, K0 < z(t) < =2(t), W Jim z(t) = 0. 5|3 3 IEHE.

AT, BATRIA Philos BRI 135 4 B4 Q/\Hﬂiﬁ (1 1) #rideashai K. b, 513k
K X.

L Do ={(t,s):t>s5>t},D={(t,s):t>s>t} B HecCD,R) FKNET X,
LUES

(i) H(t,t) =0,t > to, H(t,s) > 0,(t,s) € Do;

(i) H 75 Dy b3 T4 AR ES AR E M 94, H — 2202 — n(t s)\/H(1,9), (t,5) €
D.

T 1 % (Hy) — (Hy) A1 (2.4) RO EAELE p(t) € C'([to, 00], RT) Rl H € X, {3

Jim sup g7 [ (5080 = pio9)als) — o B QA s = e, (20

)
Rlga(s)][5(5)]
SEoH ga(t). q(r) 1 (2.3) 1 (2.5) KX,

_ Wts)  p(s)
Q(t,s)—\/m ) (2.7)

W7 FE (1.1) W —1# () Peahulir iiesh s =,

E W oa(t) 2T (1.1) BARIRSIE, AR, W x(t) B&NIE, WA «(t) > 0,6 >
ty,z[T(t,€)] > 0,2z[g(t,€)] > 0,(t,€) € [t1,00) X [a,b]. M x(t) FZ A Hy, vFLASARUH AL 2.
A z(t) B (2.1) A, ARG L &0 2() € T 2(¢) € 1I.

Bk, Wzt) e 1, B 2/(t) > 0,t > ty. H1 (Hg) &1, 3ty >ty 1 7(t,6) > t1,(t,€) €
[t2,00) X [a,b], WMt >ty I, 2(7(t,€)) < 2(t). WA

x@wzdw—/mpwaﬂﬂa@uf>4w—/“Pwadﬂu@us>u—pV@¢>tz
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et BaCR (Hy), (Hs) FOTRE (1.1) 724
(r(t)(c(t)2' (1)) +0(1 = p)g(t)z[g2(t)] < 0, > to, (2.8)
o go(t) F q(t) 439 (2.3) A1 (2.5) e X, 4

_ o r(@®)(e(®) (t)
W(t) = P(@W,t > o, (2.9)
MIH (2.8) A5 BE 2, 47
; e p'(t) _ Rlga(t)]g5(t) (1o
W'(t) < —0(1 —p)p(t)q(t) + o0 W(t) o(Dclg> (1) W=(t). (2.10)

{F Riccati 5t Ay(s) = 20, Ay(s) = M=Isl) gy (2.10) X5

[ H(t, $)5(1 — po(s)q(s)ds

< / H(t,s)[-W'(s) + A1 (s)W (s) — As(s)W?2(s)]ds

~HEW ) |+ {3H§t’3)

H(t, t2)W () — / WHS — JHE )AL ()W (s) + H(t, 5) As(5)W2(5)]ds

W(s) + H(t,s)[A1(s)W(s) — Ax(s)W?(s)]}ds

= H(t,tg)W(tg)—/t[ H(t,s)Ag(s)W(s)+;%]2ds+ t i{ig{j;ds, (2.11)
s
Q1 (t,s) — VH(t,s)Ay(s (2.12)
it o / [H (2, 5)5(1 — p)p(s)als) — fj;fj(’j))us < W (L)
a2l
T [ 930 - pp(s)als) = B Qs < Wik (213)

ERE&M (2.6) FJE. K, # 2(t) € I, FRE RIS (2.4) or, M5 #3402 (t) 1eas
E. EH 1 FE.
L1 BoEE 1 &M (2.6) H AR

lim SUp / H(t,s) s)ds = o0, (2.6);
t—oo t to
t
lim sup pls)elga(s)] Q*(t, s)ds < oo. (2.6)2

oo H(t,to) J,, Rlga(5)]gh(s)
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HE R, WEH 1 LA,

MEH T I (2.6) ANSRALR, BATA N E R BATRAEAERE 1 9555
EH.

EIE 2 Wk (2.6) UAMER 1 BRI AL, Xk

. .. . H(ts)
< .
0< Slgtfo[tlingc> inf H(t,to)] < o0 (2.14)

Q2
lim SUD 27 d < 00. (2.15)
t—o0 t to t to

% ¢(t) € C([to, o), R) i}

tlirglo sup N /to ¢7 (s)Az(s)ds < oo, (2.16)
Hrp ¢+(t) = maX{¢(t)7 0}7 H
Jim sup 77 / 61— P H(t s)plshate) — L yds = swpote). (217

MR (1.1) (ke — AR s i %
W Boa(t) 2 (L1) MREIEM, 2(t) 1 (2.1) RESX, Bk, ¥ 2(t) € 1, MLEEH 1 19
W A (2.11) Kkoar, B
t
/ H(t,5)5(1 = p)p(s)q(s)ds

A (s)
ENJiE
hm sup H(tl ) t2[ (1—p)H(t,s)p(s)q(s) — 221141(;(, 5))]d8
< W(ts) —tlirgoinf H(t ) / VH(t, s)Ax(s)W (s % 1512(58))]2613.
FI (217) 2, Fatpest:
W (ta) > ¢(ta2) + tlingo inf H(tltg)/t [V H(t,s)Az2(s)W (s) + % Qiflt’(i))Jst'

AT

C 1Q(t $) 12
< — . .
O_th_glome(t ) / VH(t,s)Ax(s)W (s +3 %ds < o0 (2.18)
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ttl/HtSA2 s)ds
B(t) = m /t1 VH(t,s)Q:(t,s)W(s)ds

W (2.18) %0
It11m infla(t) 4+ B(t)] < oo

AT .
/ Ay(t, s)W?(s)ds < oo. (2.19)
S5, ISR, WS )
/ Ay(t, s)W?(s)ds = oc. (2.20)
ty

M 4AE (2.14), 47248 0 > 0, #1175

et e H(ts)
Slgtfo[tlirgo inf H(t,to)] > . (2.21)

A SAERIES, W (2.20) REIFEALE ty > ty, 113 f:l Ag(t, s)W?(s)ds > 2,1 > to. PIHX]
t>ty, A

o) = g | AEIG AW
1

Y 9H(t,s) [° 9
_ H(t’tl)/_ - [/tl As ()W (w)du]ds

1 i _OH(t,s) 2
> T s [/tl Ao (u)W*(u)du)ds
" 1 " OH(t,s) ,  pH(tt) (2.22)

— — S = — .
nH(t t) J, 0s n H(t, t)

SR, TR X AL H 78 Do b, SRS A RAAELAR R S, e H kT
9 AR R IR . I (2.21) K, AFEALE 5 > 6o, TS

H(t,ts) < H(t,ts)
H(t,ty) — H(t,to)

B (2.22), (2.23) 28, BAVEE at) > p,t > ts. Bl p RATEN, G

>t > 1> t. (2.23)

tliglo a(t) = oo. (2.24)
rﬁﬁﬁﬁﬁﬁﬂaﬁﬂi% PRI [11) A [13) e R 2. PRk, FRATIAA .
K, B 2(t) € I, JWRBILAF (2.4) o7, WId5IHE 3 &0 o(t) ISLEIZ. B 2 iFE
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EE 3 WoEH 2 MIATRAMEEOL, B T4 (2.15) BCh

t

H(t,s)p(s)q(s)ds < oo, (2.25)

lim sup 1
t—00 H(t, to) J,
WITR (11) 95— A Ra) A .
EEFE 3 AERSELIT e B 2 AR, A, FRATTA .
I T B i B AT A R A .
5 2% [& =B o AL AL AR N o) T

0 0
(G jl)amm / 1<;+; (it 5)del))' + / R sina (L E(1+E)dE = 0,6 > 1.
(2.26)
i
t)=1,c(t) = 1 t,6) = Lo
T()_ 76()_(t+]_) ap(>€)_7 ge +§7
0 0
[ w6 < 5 <Lt == 20000 = [ ateds = 50— e
7(t.€) —t+g tg(t,§) =t+&<t,6€[-1,0], f(u) = [2+sinufu 2 u,0 =1,

W FEEt>1, f

/loor(lt) /1wc(1t)ds=oo,R(t) /t (l)ds—t 1/100q(s)ds:oo
1)~

BRI, (Hp)—(Hy) A1 (2.4) %oz, R HHER 1, F) T RS8R (2.6)1 F1(2.6)2 W
SERIT AT H(t,8) = (t —s8)%,p(t) =1, t > s> 1, A
lim su / H(t,s) s)ds > hm su ! /t(t—s)Ql(l—l)esds—oo
t—o0 p t to p t2 1 2 62 o

. 1 p(s)clga(s)] o . A
e i, @ e ey [ <
W (2.6)1 1 (2.6)o WAL, HIHER 1 EN5FE (2.26) IR — i dRah ol sk 3 %,

E1 SC[10] PrE B 1-3 A SCAH IS R, 2 p(t,€) = 0,q(8,€) = qlt), g(t,&) =
t —o,[a,b] = [—1,0] B FIHERH.

20 ARCER 1-3 M AR (1.1) ¥ Philos RSN & B EAT T L [13] %
T B e L R R I R s A A A R ) = T R

E 3 B IR R Bh 45 R ASREE A S 7
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OSCILLATION THEOREMS FOR ANOTHER THIRD ORDER

NEUTRAL DIFFERENTIAL EQUATIONS WITH DISTRIBUTED

DELAYS

ZHAO Lin-long ', YU Yuan-hong 2

(1. Institute of Mathematics and Applied Mathematics, Ankang University, Ankang 725000, C’hma)

(Q.Academy of Mathematics & System Sciences, Chinese Academy of Sciences, Beijing 100190, C’hina)

Abstract: In this paper, we study the vibration problem of third order neutral differential

equations with distributed delays. By using Riccati transform technique and integral averaging

method, we obtain a criterion for equations with all solutions oscillating or converging to zero. An

example is given to illustrate the application of the example.

Keywords: third order; neutral differential equations; distributed delay; Riccati transfor-

mation; integral averaging; oscillation
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