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[r()|(z(t) + p(t)z(r(t)) "D > (= (t) +p(t)$(7(t)))("’1)}l
b

+ / a(t, ) F[|o(g(t, )" a(g(t,€))] do(€) =0, > tg

BRI, H o HEE, o> 0. BiIZLLT ML

(A;) 7 € C(,R), 7(t) < ¢, tlirgloT(t) =00, p € C(,[0,00)), 0 < p(t)

tli)rgo R(t) = oo

I = [tg, 0);
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(Az) XF u#0, FFAEHE M >0, 15 f(u)/u > M;

(A4) € O(T x [a,b], [0, 00)) HL q(t,€) BEATHE,

(As) g€ CO(I x [a,b],[0,00)), g(t,&) <tfor &€ la,b], g(t,&) RTF ¢ M & 73 HIHAEW
R H liminfg(t,€) = 00, € € [a,b];

(Ag) o€ C(la,b], R) HAEIEE, HE (1.1) FAYFR2 A Riemann-Stieltijes FL57.

AP 2(t) € O ([T, 0), R), T >to HFTFE (1.1) WIfE, &

r(6)](2(t) +p(t)z(t — 7))V 2 (t) + pt)a(t — 7)Y € CY([Ti, 00), R),

HAER [Ty, 00) BERFE (1), BFE (1.1) —A I LR MR, mEeh
EEREEL. BN, HAIERN. FR (1.1) BN IREII IS 1 A s 2R 5
f.
RATEZBEFFE (L), ZEn=2 pt) =0, ¢(t,€) =qt), fu)=u, g(t,&) =t,
b, [V do(€) =1, FF (1.1) WL

(O] 0" 2 (O + q(O)]z(®)* 2 (t) =0, t>to, (1.2)

Wang!!l, Li #1 Yeh!?, Sun 1 Mengl®! £ EAF5EE 2 (1.2) RHBALIER,. Hir, Wangl
WRTE ﬁﬁﬁﬁﬁﬁf{%—@l WL R T R

b
() + c(t)a(t — o)) + / p(t, §zlg(t, )] do(§) =0, ¢ =to. (1.3)
Wang, Teo 1 Liul®! BF 58 T & 4 #5253 A b (R B0 o SL A 4 Oy 72
b
[2(t) + e(t)a(t — o))" + / p(t, §zlg(t,§)]do(§) =0, ¢ =to. (1.4)

HRREARILTTAR (1.1) AHRFFFAR. AR TR (1.1) BIRBHHERI, e Mkt T
[1-7] B EBER, EXERRIFS H T ILAB T A SCEER A TR

2 FRER

B, BANTFEUTIIH:

g3 2.1 # u(t) € C*(I,RY), uM(t ) B, MIAELE t, >t FEEEL (0 <
[<n), B uu™(t)>08, n+ HEEG ( Ju™(t) <0 BF, n+l RHETE, MF
t > ty, {H75

u@®uP () >0, 0<k<l; (D) u@®uP @) >0, I<k<n.

5128 2.200 % wu(t) WRFIH 2.1 54, H oD (0uM(t) <0, t > t, MIFEE
B Ae(0,1) fl N >0 X —PIFA KNt A

lu' (A > Nt 2| D (1))
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5138 2.3 B =(t) M7 (1.1) WIS, 2

2(t) = z(t) + pt)2(7(t)). (2.1)
M4, FLE >t H5
()2 (1) >0, 22"V >0, () M() <0, >t (2.2)

RS —fletE, R o(t) HITRR (11) B9 ERR, [ liminf g(t,€) = oo, lim 7(t) =
oo, THAE 1 > to (fi73
2(t) >0,  x(g(t,€) >0,  x(r(t)) >0, t>t. (2.3)
EEF pt) >0, A[1&F 2(t) >0, t >t Ml
[r(t) =" (1)) 2 )]

b

—— [ a1 ettt I ala(t D] do©) <0, bz (2.4)
B ()]0 (1) 2 (1) SRR, 2 (r) R . R
XDy >0, t>t.
T, FFHE t >ty G 2D (t) <0, XF ¢ > 1o,
P O 2D ) < (k)| (k)P () = —C (C> 0),

Hp

Q=

)= ()" e

Xt BB AR ] A

t
272 (1) < 2D (1) — O / r=(s)ds.
to

&t — oo, RHE (Ay), H[75 tlgg) 2=2)(t) = —o0, Bl 2(t) — —o0, X5 2(t) >0 FJE. A
2= D(1) >0, t>te. 1 (1.1) A (Ay), W15

) ("D (0))) = ar)(z TV (0)) M)+ ()T <0, t >t

FRLA 20 (t) <0, t > to. HFIHE 2.1(n HEE), TTH 2'(t) >0, t > to. FIHTT LIERH
x(t) A NRIEIE. IEE.

HHE Philos®, & X —KpE¥ F*. 4 Dy = {(t,s) e R*: t>s>1to} Ml D= {(t,s) €
R?:t>s>ty}, # H € C(D,R), Wi &

(S1) H(t,t) =0, t >to, H(ts)>0,(ts)€E D
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(S2) H 7E Dy EXE A RAESMMSE, wE 2L <o,

NF H € F*.
EIE 2.1 HERGFHERE p € C([to, 00), (0,00)), XF T > to, #15

0r(s)(p (s))*+!
[p(s)g"—2(s,a)g’ (s, a)]™

lim sup /Tt {Mp(s)Q(s) -

t—o0

} ds = o0, (2.5)

e 0= (a+ 1)~ DON)", Qs) = [ a(s,)(1 = pla(s, )))* do(€), MFTRE (1.1) &
3.
i RETR (11) RAJERSM o). RR—KtE, &
x(t) > 0, x(g(t,€)) >0, x(7(t)) > 0, t >t > to.
B (2.1) FIGIHE 2.3 74E ¢ > ¢ (78
2t) >0,  Z(@)>0, 2" V@)>0, M) <0,  t>t
HEIB 22, FFE s > L FMIHEREN:0< A <1, N>0#&
2 (A\g(t,a)) = Ng"2(t,a)2" " V(g(t,a)) = Ng"2(t,a)z""V(t), >t (2.6)
H (2.1), TTf%
z(t) = 2(t) —p()z(r(t) = 2(t) —p()z(7(1)) = (1 —p(t)2(t),  t=ts. (2.7)
B liminf g(t, €) = oo, FFHE ta > ts FFF g(t,€) > ts, t > ta, JTLA
z(9(t,€)) = (1 —p(g(t,£)))z(9(t, ) = (1 = p(9(t,£)))2(g(t,a)), = ta. (2.8)
H (As) F1 (2.8), I 7%
Flla(gt I a(g(t:€)] = M(1=plgt, ) =[9(t,a)],  t=t  (2.9)
B (1.1) A (2.9), AT7%

r(OE" V@) + MQ)=*[g(t,a)] <0, >t (2.10)

&

r(t) ("D ()

w(t) = p(t) 2o[\g(t, a)]

t>ty. (2.11)
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M w(t) >0, t >ty B (2.6), (2.9) F (2.11), 775

o () EET @) [r(H)(z" 1))
w (t) =p (t) z2[\g(t, a)] +p(t) 2% Ag(t,a)]

_Aap(t)r(t)g (t,a)z Ag(t, )] (2D (1)
2ot Ag(t, a)]

B )\aNg"_Q(t,a)g/(t,a)waTﬂ ;

(p(t)r(t)=

g’;(—?w@) — Mp(t)Q()

H Young A&

PO AeNg"*(ta)g (ta) en
PO POrD) ©
0r(1) (0 (1))
<Pt agtaF

h (2.12) 7%

Xt B A AR

0 < w(t) < w(ty) —/t [Mp(S)Q(S) T P9 (s a)g (5, a)°

K5 (25) T, KON 2() 4R RO, L.
RN EE 2.1 R A3 — Bk ety
[1(2(t) + p(B)a(r(®)) [+~ (@ (t) + pB)a(r(1))]
b
4 / a(t, Ol (g(t, )" (g (t, €) do(€) = 0,

FT AR T T 45
IR 2.1 WRAFLEREL p € C([to, 00), (0,00)), M TF T > to, 15

t o / g))etl
imswe [ 6900~ (7)™ g =

Hrb Q(s) s 2.1 g X, MITHE (1.1) 2R3,
A1 R 21T (6] TR ER 2.2,
T 2.2 W H e F*. WRFLLEERE p € C([tg, ), (0,00)) {15

lim sup[A(t, to) — 6B(t,t0)] = oo,

t—o0o

e @),

(2.13)

(2.14)

(2.15)

(2.16)
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h(t, s) = —%(H(t, s)) — H(t,s)? (S), (t,s) € D,

p(s)
At tg) = ﬁ /to [MH(t,s)p(s)Q(s)] ds,
o1 L p(s)r(s) [t s)*T
Bltto) = 7515 |, e sl 3o T

OF Q(s) WEH 2.1 hE X, MIHFRE (1.1) BIR3hH.
ik AR (11) RAIERM «(t). RE—ME, & 2(t) >0, t >t > to,
z[Ag(t,a)] >0, t >t >ty. [FEH 2.1 IEALRE, EX

r(t) (=D ()

w(t) = p(t) 2o[\g(t, a)]

HANFFF (2.12), t > t3 > to, AP

/ p/ (t) )‘O‘Ngn_z(tv a)g/ (t,a) otl
Mpt)Q(t) < —w (t) + Ww(t) - PO 0)2 we (t), t>1t3. (2.17)

FE(2.17) s B ¢, BT H(t,s), FFHN T B ¢ B4y (¢ > T > t3), W15

t
/MHts $)Q(s)ds

/Hts ds+/ H(t,s)i((j))w(s)ds

AaNg" (s, a)g (s,0) o2
— H(t,s T w e (s)ds
[ S .

—H(t, T)w(T)—/t [( gs(H(t 5)) — H(t,s)p,(s))w(s)} ds

T
n— 2 i
/ Hit /\aNg (s, c;))gl (S’a)w%(s)ds
s o

gH(t,T)w(T)—i-/T [|h(t,s)|w(s) _H(,s)

AaN g2 (s, a)g/ (s,a) at1

T w = (s)]ds.
()% o1s)

H Young AEE

NaNg"%(s,a)g (5,0) ais
h(t,s)|w(s) — H(t,s T w e (s
It ) fus) = H(9) 5 S B (5

0p(s)r(s)|ht, 5o
ST )9 2(5, a)g (5" (2.19)

B (2.17), (2.18) F1 (2.19), W&

A(t,T) < w(T) + 0B(t,T). (2.20)
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£ (2.20) IR T = t5, M

H(t, t3)[A(t, t3) — 0B(t, t3)] < H(t, t3)w(ts).

A
H{(t,to)[A(t, to) — 0B(t,t0)] =H (t,t3)[A(t, t3) — 0B(t,t3)] + H(ts,t0)[A(ts,t0) — 0B(t3,10)]

<H(t, t3)w(ts) + H(t, to) / " Mp(s)Q(s) ds

t3

<H(tto) [wlts) + M | p(s)Q(s) ds|.

i li?lsup{A(t,to) —0B(t,to)} < w(ts) + M [;* p(s)Q(s) ds, X5 (2.16) FJ&. iEEE.
#it 2.2 #H

liinsup A(t, tg) = o0, liinsup B(t, tg) < o0, (2.21)
REFE A 2.2 FARAF (2.16), MIJTHE (1.1) 2 AR
& 2 AR 2.2 MHER 2.2 FUE Y AR H(t,s), TR (1.1) i—2H
FIARBIAEN. BlaN, H(ts) = (t— )", t =5 > to, Htm HRF 2 B8 MK
(S1) Al (S2) BAL, hit,s) = (t—s)™2[m —1— (1 — ) S1], 0 2.2 Fsfeis 2.2, #Al]
AT T Y HER
#iL 2.3 BBAFERLL p € C'([to, 0), (0, 00)) R

h?iigpt ! 1 /t {MP(S)Q(S)(t — )~ [gn—2?5(2));€2 )~
— 1 — — s p/(S) atl — g)ym—a- 2 S = 00
m—1= (=) S5 - | as = o<, (2.22)

Horr o 1 Q(s) s 2.1 g X, MIT7HE (1.1) RARBHY.
It 2.4 BBAFERLL p € C'([to, 0), (0, 00)) R

h{ris;lp ! — /t (t—s)""p(s)Q(s)ds = o0, (2.23)
AR Y p(s)r(s) NI Ol
T /to l9"2(s,a)g'(s,a)]* o )P(S)

S(t—s)""*"2ds < o0, (2.24)

H 0 f1 Q(s) M 2.1 g X, MR (1.1) BIR3NH.

FHER 2.2 4 (2.16) REOL, NTTERE 2.2 RiEMH. FTHEMZRSE T HE (1.1
T IR Bh .

FIE 2.3 H, 0/ p e 2.2 hE X, Bk

, .o H(ts)
0< slgtfo { hggggf Hit, fo)} (2.25)
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il
lim sup B(t,tg) < oo. (2.26)
FAFIEREL ¢ € C([to, 0), R), X Tt > to, T > to, 15
limsup{A(¢,T) — 0B(t,T)} > ¢(T) (2.27)
il
| s e () () ds = o, (2.25)
Hrt ¢4 (s) = max{ep(s), 0}, WT7H& (1.1) RARBHT.
iE WERE 2.2 RS RR, WAR (2.20) BOL, t>T > ts.
A(t,T) —60B(t,T) < w(T). (2.29)
A t,
limsup[A(t,T) — 0B(t, T)] < w(T), T > ts. (2.30)
t—oo
H (2.27) AR,
o) < w(T) (231)
il
limsup A(t,T) > o(T). (2.32)
t—oo
i (2.31) T8,
| a0 s @ F e (9 as
> [T s a)g (s (9l (9] s
t3
Hi (2.28) ATHERE,
/00 9" 2(s,a)g (s,a)p C (s)rfclx (s)waT+1 (s)ds = o0 (2.33)

THEFRATES (2.33) AL, 4

AalN

u(t) = t—tg/ H(t,s)g" 2(s,a)g (s,a)p” = (s)r~ = (s)w™ = (s)ds

1 t
= — h(t,s)|w(s)ds, t >3,
T ). et ;
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H (2.18) F1 (2.32), M f%

liminflu(t) — v(t)] < W(ts) — limsup A(t,t3) < W (ts) — ¢(t3) < 0. (2.34)

t—o0 t—o00

B (2.25), fAAEIER B & W2

inf {liminf H(t,s) } > & > 0. (2.35)

SZt()

W& AMERBERE. T >t BER, H (2.33)

t
/ gn72(57a)g/(saa)pié(S)Tii(S)w%(S) ds > 52 t> Tl.
t3

E]Jtta

u(t) _% /t t H(t,s) d( /t 9" 2(u,a)g (w,a)p™ = (w)r~ = (w)w s (u) du)

ZHAa]th) /T (-5 (/: 9" (w.a)g (uw,a)p (w)r™F (w)w " (u) du)
Zslﬂg(i,tg,) /T (- aHgi’s)) ds
&H(t,Ty)

TG H(t,ts)]

t>1T.

Hi (2.35), FF4E To > T 8 N > &, t> 1o I u(t) > &, t>To. [/ & RIEE
f1,

lim u(t) = oco. (2.36)

ult) —v(t) <L, i=1,2,--- (2.37)
i (2.36) 78
lim u(t;) = oo, (2.38)
B (2.37) 1 (2.38)
Tim v(t;) = oo. (2.39)

Hi (2.37) A1 (2.38) AT, % EAMKREY, 203 —1> —bs > — 1 Hp 200 > L BRI
(2.39) WI7%
'Ua+1(t1‘)
1
i—oo u®(t;)

= 0. (2.40)
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FH—JTH, H Holder ANEE

1 1 atl

AN /Htl,s g (s,a)p~ E(5)7"73(s)wT(s)ds}ﬁ1

tzut3
o p(s)r(s)|h(ti, s)| ot w
{[/\aN] H(t;, ts) /3 [H(t;,8)g" 2(s,a)g (s,a)]™ ds} '

H b, XF5Es Kk i,

v (1) ! j/t LOLOIUUI
u(t;) ~[AaN|*H(ti,ts) Ji, [H(tis)g"2(s,a)g’(s,a)]*
1
:WB(%%),
t (2.40) 78

11— 00

FR) ()50, RATEM, T (241) 55 (2.26) 6, HI (2.33) FRIL FFATE (1)
RIRB.

R H I 2 FE X, RATIAG (2.25) Az, B Jim 80 = lim (=00 — 1,
HRAEE T 2.3 R AT LA T

i 2.5 BRELERL p € C'([to, ), (0,00)) Fl ¢ € C([to, ), R) Wi &

L p(s)r(s)
s 1AJW*@@J@@P
p/(S) atl _s m—a—2 s 00
ol ds < oo, (2.42)

g o Op(s)r(s)
e, et -9 T ey G IR

m—1—(t—s)

lim sup

t—oo

p,(S) atl m—a—2
.’m—l—(t—s)p(s) (t—s) ds
So(T), T2t 24
f ~
J{ 9" 2(s,a)g (s,0)p™ = (s)r™ % (s)[p4 ()] ds = oo, (2.44)

Horf o f Q(s) s 2.1 FEX, ¢4 (s) = max{p(s),0}, MFHE (1.1) AR,
EIE 2.4 H,OF p Er 2.2 g X, Rk (2.25) fl

litm inf B(t,t9) < 00 (2.45)

WL AEFAEREL ¢ € C([to,00), R), X t > 10, T > to, lif5

liminf{A(t, T) — 0B(t, T)} > o(T) (2.46)
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M (2.28) B, MIFHE (1.1) RIR3hH.

it [ 2.3 BREM R E AT (2.29), (2.29) PIAEBFH liminf, 4 ¢ — oo, &
fITAT 75 (2.30), EEFEZMRLE (2.30) A liminf 8% limsup. 7€ (2.32) F1 (2.34) HAHE.
224 liminf A1 limsup, FATAT LA [EEFE 2.3 1 (2.31)-(2.34) RLAM LR, R THIE
AR R 2R 2.3, FESL IR AT WG . JIELE.

# 3 Wang, Teo Ml Liul?! 43 TR (1.4) BUHRBNMEN], [5] P 22 1 FE 2 2
JEEH 2.2 R 2.3 (RRRIGTE .

E 4 R 22 MEM 23T 4, 7] PR EHE 2.1 FER 2.2,

Bl 1 Z& n o TR

[t|($€(t) +(1- €74t)$(t — 1))(”*1)|0‘*1(x(t) +(1- 674t)x(t . 1))(7171)]'
SN EEPRA o

1 2a(t+€) _
n e ‘x (t + 5)

Hrbn AEE, o>1, tg=1, a=0, b=1. FEHFFE (2.47)

B Q20(t+€)
T(t):tv T(t):t_la p(t)zl_e 4ta q(tvg):Wa

) =u  he="35 o =¢

A ZHIE lim R(t) = lim fls = ds = oo IR (2.47) W2 (A1)—(Ae).
%HiM_l p()— m=lia4+2<m< (n—1a, H(t,s)=(t—s)™ 1 t>s>1.
WY 0] FEFL 4B t—s)™ 1>tm - (m—-1Dst™ 2, t>s>1, M

t b
lim sup tml_l /1 (t— S)milp(S)/ q(s,§)[1 — p(g(s,€))]* d§ ds

t—o0

. 1 ' 1 m—a—2
=lim sup tmfl/l(t—s)m sMTYT2ds

t—oo

1 [ 1
> lim sup pro /1 [t — (m — 1)stm*2]g ds = o0

t—o0

5T
Lt p(els) S e
limsup -2 1AJW*@@J@@P Lo =gyl Ememrd

a+1

t
S

ds

1 t
:2(n—l)a(m _ 1)o¢+1 lim sup prose ‘/1 (t _ S)m—a—2sm—(n—2)a 2

t—oo

<2 =Da(m — 1)°*F im sup

I £yt
— / (t _ S)mfoLfQSmf(an)a(_) ds
t—oo L 1 S

1 t
:2(n—l)a(m _ 1)o¢+1 lim sup pre /1 (t _ S)m—a—28m—l—(n—l)a ds

t—oo

<2(n71)a(m _ 1)a+1 lim sup (1 _ l)mia72; [tm*(nfl)a . 1] <
- t—o00 t m—(n—1)a
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M R FEETR 2.4, HCTTRE (2.47) RARBIAY. RTT [1-7] PHISHRICIEFIG 712 (2.47)
IR B

Bl 2 RS TR

"la—1

(w0 + 2ot - 1) |

Otflx(t +§
2

[(er+ goc 1)

o [l (5

Hrto=1, a=0, b=1, 0<a< ;. FEHFE (248)

) d¢=0, t=1, (2.48)

r(t) =1, T(t) =t —1, p(t) = %, q(t,€) = 29 1te,

fw=u  gtO="3%  o@)=¢

t
lim R(t) = lim 1ds = tlim (t—1)=o00

t—o0 t—o0 1

FIOTHE (2.48) W (A1) (Ae). I M =1, m =3, p(s) =573, H(t,s)=(t—s)* t>
s> 1. K48 [10] g BE 41 W18

(t—s)?>t>—2st, t>s>1,
t ! a+1
limsup - ; pls) —(t— s)p () (t—s)t"*ds
t—oo 12.J1 [9'(s, )] p(s)
e 1 ! -3 (3t — 8)a+1 11—«
=2 hirlsogp 2 / s T(f —s) " *ds

1 a+1 1 11—« t
<2%limsup (3 - —) (1 — —) / s 3ds
t—o0o t t 1

=207132% < o0,

H—JiME, Ht>s>1MT>1H0,

sy 35 [ (o)~ fo i

t—oo o+ 1)a+1 [g (Sv a)]a
! a+1

‘2— t—s)p(s) (t— )170‘} ds
S)
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Abstract In this paper a class of even order neutral differential equations with continuous
distributed delay are studied. By using the generalized Riccati technique and the averaging
technique, we establish several new oscillation criteria for all solutions of the equations,
which generalize and improve some known results. Examples are given to illustrate the

superiority of our main results.
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