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1 a h
a’"(h/n)e> 1,

(i) =n )
()= a(t-h) 20

(i) n

()= ax(t+ h) 20

t x xV(t)> 0,i= 0,
1, .-y n*
1 1+ a 2b> 0,¢> h, A= B=1 H= a=- 1,
[M}d— < Vn[i]w 1 (2)
+ a n
1/n
[”(ld;(;] [C‘n h}w 1 (3)
(1) .
x(t) (1) . x(t) . to 20,
x(t)> 0, ¢ 2100 x(t) , . z(t) =
x(t)+ ax(t— h)— bx(t+ g), (1), t1 2ot 2,
. d d
(1) = p[ai- Ga&r o[xiv GaE (4
(4 (1> o 'V )(i= 01,2 —on) [, o)

:(a) t >t1,z(t)< 0; (b) t >t1,z(t)> (0
(a) z(t) < 0, ¢ 21

v(t)=- z(1), (4
, d d
o™ (1)+ p-[x(t— £ d&+ qJ:x(l+ £d&= 0 (5)
LO< v(t)=—z(t) == x(t) — av(t— h)+ be(t+ g) Sha(t+ g),t >t
T >l1,
x(t) >”—%gl, ¢ 2T (6)
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d d d
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(1) + P—%%(t— (g+ ¢)) <O, t 2T
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")+ ILLLW- (g+ d))= 0 1 2T, (8)

o)+ Bl (1 (s e)) = 0, LT (9)
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d d
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t >L‘2 >L‘l, w(")(t) > 0 w("+])(t) > 0 , (10) w(n)(t)
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t >t2 w/(t) > 0,
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1( i) (2, (11)
(i) 2 (t) < 0.t 2t
(4) Kigwaee , (- )2"(¢)> 0t 2tLi= 0,1, o 0o

t 20 >t1,w'(t)<0° , t>t2*,w/(t)> 0 , 0O< w/(t)z z/(t)
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2 1+ a 2b> 0,¢> h,g> h, A= a= B=1 H=- 1,

a(d=c)| " =k
[l+a] [n]e>1 (14)

[ ld+‘ac] Vn[ni]w 1, (15)

(1)
x(t) (1) . , t 2o
20,x(t)> 0 z(t)= x(t)+ ax(t+ h)— bx(t+ g)° 1 . L 2u 2
1o i=01, .. n, () . . z(t) s(a) ot 2inz(t)
< 0;(b) t 2tnz(t)> O (a) 1(a) .
(b) z(t) > 0.t 2u
w(t) = z(t)+ az(t+ h)- bz(t+ g)° w(t) < 0, 1(a)
. t>z1,w(t)> 0,
d d
w™(t) = p_[z(t- §)d&+ q.[:z(t+ §)d& (16)
s w(t) (D),
1 d
[w(t)+ av(t+ h)- bo(t+ g)]™ = p.[w(t— €)dE+ q‘[:w(t+ £de (1)
(1) (1) s (i) 2 (1)
(i)Z(t)> 0.t 2t
t 2ttt 2t w"(t)> 0 w™Vi) > o ; (17)

w™(t)

(1+ a)w™(t+ h) >qrw(t+ £) d&
t>t2 u/(t)> 0,

W) Pl e n)e (18)

1( ii) (14), (18)
(i) 2 (1)< 0= ¢ 21
Kiguadze (- D27 (t)> 0t 2t i= 0,1, ... n* t 2w (t)
< 0 w(t)> 0, t 2t 2 (1) L0< w' (t)= Z(t)+ az (t+ h)— b (1
+ g) S(1+ a- b)7 (t+ g) SO . t 2w (L)< 0, w(t)

(- Dw'’(1)> 0, t 211, i= 0,1, - n (19)
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(16) w™(t) . . (17, w' (1)
(1+ a)w™ (1) >pfw(t— &) d&

w
W™ (1) >M (1= ) ()
, 1(1) (15), (20) (19) y ) y
2
[a(t)+ 2xu(t+ ) — x(t+ 2m] Y =
1 /2 1 /2
Eﬂ/zx”_ &)dE+ Ejz;zx(t+ &) d§
n=4a=2,b= l,c= 52 d= T/2Lp= qg= /2, h=T, g= 2
2 , x(t) = sint+ cost .
3 a>b> 0g< h< ¢, A= l,a= HB= B=-1,
(=] (oo (=) et
1+ a n ’ 1+ a n >
(1) .
2 ) °
4 a> 1+ byec> h,e> g, A= a=-1,8= b=1,
/n
[0(1d+ bc)} [cn}z}e> 1.
(D) .
2 (ii)( ¢t 20, 2(t)< 0)
.t 2iLz(t)> 0 w(t) > 0 Kiguradze . (- 1)2"/(1)> 0t 211, i=
0,1, -y n* z(t) .t 2t 2tLw(t)= 2(t)- a(t- h)+ k(t+ g) <(1-
a+ b)z(1— h)< 0, w(t)> 0 . 1 20,Z2(1)< 0

5 ¢> h,e> g, A= U= B= l,a=-1,

gld= )| c= g

[1+ a+ b} [ n ]e> ! (21)
D(d— C) 1/n _ h

[1+ a+ b] n €7 L (2)

(1)
x(t) (1) . to 20, t>to,x(t)>
0 z(t)= x(t)+ ax(t— h)+ bu(t+ g)* .t 2ot 2t,z(t)> 0
(1), 12 >t1,t >t2,
. d ()
M) = pJ;x(t— £)dg+ qJ:x(H £ de> 0
Z)(i= 01, .y n) [ 12, o)

w(t)= z(t)+ @(it— h)+ bz(t+ g), (23)
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w™ (1) = pJ:’z(t— € d&+ qu(H €)dg (24)

[w(t)+ av(t- h)+ bo(t+ g)]" = p'[du)(t— & d&+ qfw(H §de  (2)
t >t2,z/(t)> 0 z/(t)< 0

1 207 (1)> 0 (23)  (24), 2620, W (1> 0 w1
> 0 : z(t) : (24), w™ (1) ,
w' (1) > 0, t 2tyi= 01, coont Io ()
(25)  (26) .
w™ (1) >f-%w(t+ (c— g)). P (27)
, 1( i) (21),  (27) (26) .
t 22z (1)< O ot 2t 2o ()< 0w ()> 0 w™V(t)< 0
(%) . w'™(1) [ 13, %) .
w™ (1) p—%%w(t- (c— h)), t 21 ()
(1) (22) ; .

3
|:x(t)+ Lx(t—]'[).k lx(t-f' J'[)] (4):
- gaes L[ v gae

S 2
n=4,a—1/3,b—2/3,c=53T/2,d—9T[/2p—1/3q= /6, g = h= T
5 x(t) = tcost .

6 c> K= max{h g} )\_ U= B= a= 1,
1/n 1/n
qg(d- ¢) c—K€> 1 p(d-_c) <l 1
I+ a+ b n 1+ a+ b n
7 c> K = max{h,g}, A= U= 1l a= B=-1,

d— c 1/n c D(d— C) Vn c— K
[1+ a+ b] [n]e> L, [1+ a+ b n e> 1,

6 7 5 , .
8 a> l,¢> g, ¢> h,p gq , A= B= a=-1, B= 1,

- qg(d-_c) oo g
[a+b}[ne>1 ()

—p(d=c)|"" e=h
e (=

x(t) (1) . x(t) , to
0, l>t0,x(t)> O

(1)

(1)
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z(t)= x(t)— ax(t— h)—- bx(t+ g)° (31)
(D), t 2ot 2t
d d
() = p_[x(t— &) d&+ qJ:x(H &) d§ (32)
L)< o , Kiguradze — ,z"(t)> 0(i= 0,1, -, n) [t1, )

s(a) ¢ 2t,z(t)> 0:(b) & 2, z(t)< O
(a) z(t) > 0, t 2t

(31)

x(t) 2z(t)e (33)

(32) (33,
d

L) - pIz(t— £)dg <o, t 22 2
200 (i= 0,1, un) [t1, L2 (1) - 7

ZY() = p(d- c)z(t- d) <O (34)

ZM0) = pld= ¢)z(t- ¢) <O (35)
(3 (35) , Foster ~ Grimmer [ 10],

()= p(d- c)z(1- d) = 0 (36)

()= p(d=¢)z(t— ¢)= 0 (37)

[11] 2, (306) (37)
(b) z(1) < 0,1 2w
O< v(t)=-2z(t)=— x(t)+ a(t— h)+ bx(t+ g)°
, d 'l
U(")(t) = - lex(t— &)d& - q_[x(l+ &)d&
w(t) == v(t)+ av(t— h)+ bw(t+ g),
d d
w(")(l) =- pJ.CU(t— &)d&- q.[v(l+ &)d& (38)
(n,
[ w(t)+ aw(t-— h)+ bw(t+ g)]" =
d d
- pLW(t— &) d&- qJ;w(t+ &) d&
t 2, w(t) < 0, (a) . t 2t w(t)> 0
s(e) ot 2 (t)> 0:(d) ¢ Zinv (1)< O
() (1)> 0.t 2t

w("”)(t)> 0, t 212 21,
1 J
(a+ b)w'(1+ g) > pJ:w(t— &) d&- q.[w(t+ g)d&
w  [t2, ®)
w™ (1) > %Lw(t+ (c— g)) (%)
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1( ii) (29), (39) .
() v (1)< 0t 2u
Kigwadze v (¢) > 0, wW(t)=-v(t)+ a (t- h)+ b (t+g) S(a+
b— 1) (t+ g) < O , (%), t 2T 2w, w"(t) ,
Kiguradze (- 1) (1) > 0, i= 01, con+ Lt 2T wit)  w™ (1)

B

1
(a+ bjw™(t- h) > pfw(z- €)dg- qJ:w(t+ £)dg,

w () 2 B=—Chy (o))
(30) 1(1) ) .
4

(4)
[x(t)— %x[t— %]— %x(t+ 2]‘[)] =

JT lfn
- 3J;/2x(t— E")dz"_ 12 7n/2x(t+ E_,)dé
n=4a= 2912, b= 5/12c¢= TW2,d= 5p==-3,¢g=—- 712 h= T2 g= 20

, 8 , x(t)= cost .
9 at b> 1,¢> K= max{h,g},k: min{h,g},p q , A= H= q
= B=-1,
[— q(d- c)}l/"[c+ k}e> 1 [— p(d— c}] V”[c—_](}e> 1
a+ b n a+ b n
(1) .
3 , .
10 1> a+ b, ¢c> K= max{h,g},pq , A= U=— 1, a= B= 1,
— qld=¢)|""| =K
[ a+ b n )7 L
(1) .
8 (d) (¢t 20,0 (1)<0)
. (1)< Ow(t)> 0,v(t)> 0, t 2t v(t) , Kiguradze
(- D' () > 0, t 2t i= 1,2 -yne w(t)=- v(t)+ a(t+ h)
+ w(t+ g) (= 1+ a+ b)o(1) < O w(t)> 0 , .t 2,
v/(t)< 0 .
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Oscillation Behavior of Solutions for Even Order Neutral

Functional Differential Equations

T. Cadan
( Department of Mathematics , Faculty of Art and Science, Nigde University,
Nigde, 51200, Turkey)

Abstract: Even order neutral functional differential equations are considered. Sufficient conditions for

the oscillation behavior of solutions for this differential equation are presented The new results are

presented and the some examples also given.
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