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In this work, we use fixed point theorem to study the existence of positive ' et M = {1: ch-mer (t) < M tE [(]:;_J_;]T}, We observe that M is a bounded , closed , any
periodic solutions for delay dynamic equation on time scales. Transforming
the equation to an integral equation enables to show the existence of positivel] convex subset of . Define two mappings AB:M— das follows
periodic solutions by appealing to Krasnoselskil's fixed point theorem. The
obtained integral equation 1s the sum of two mappings; one 1s a contraction (34)
and the other is compact. 1 /

() ()= -5
b ivreopuerion

et T be a periodic time scale with 0 € T. The aim of this work is to extend the results obtainel

/fm— (5,6)) - Q(s) P (5)” (s~ 7 (5,€)) A,

in [ 10] to the first-order neutral delay dynamic equation on a time scale. More precisely, we

consider the equation 5 )
A
(T (t) [I (t)— P(t) f ‘ z(t—7(t8)) ‘MD heorem 3.3. Assume —1 < py < P (t) (d — ¢) < 0and there exist positive constants m and M wit?
N 0 <m < M such that
(11) QW )+ [ J(tr-7(.8)8¢
) r1 (m— pgM)

where r € CY(T,R), r(t) > 0,7 € Ca(Tx[e,d]y,(0,00)), @ € Crg(T,(0,00)), P <f (3.6 - <77 (t)
—c
Coa(T,R), feCra(TxR,R),d>c>0,and r, P, () are w-periodic functions, f is w-periodi

/()
Q(t)

Iﬂ; V(t,2) € [0,wly X [m, M].

ith respect to first variable, and 7 is w-periodic with respect to ¢. Then, (1.1) has a positive w-perfﬂdic solution z € [m, M].

HE INVERSION AND THE FIXED POINT THEOREM

Theorem 3.1 ( [15]). Let M be a bounded closed convex nonempty subset of a Banach space (B, |.||): Corallary 3.1. Assume(£) = 1,0 < P{t)(d =) < py < 1 and there exis positive constants m

Assume A and B map M into B such that
(1) z,y € Mimply Az + By € M,
i) Ai / m t,r
(21) A is completely continuous, < f(t.z) ~P(t)2° (t)] V(t,z) € [0,y X m, M].
(1ii) B is a contraction mapping. (d=c) = [ Q) ¢
Then, there exists z € M with Az + Bz = z. Then, (1.1) has a positive w-periodic solution x € [m, M.

\

Corollary 3.2. Assumer (t) =1, =1 < py < P(t)(d - c) < 0and there exist positive constants m

and M with 0 < m < M such that

Lemma 3.1 ([14]). Let x € ®. Then ||z°|| exists and ||z°|| = | z|.

heorem 3.2. Assume 0 < P (t)(d — ¢) < py < 1 and there exist positive constants m and M and M with 0 < m < M such that
0 < m < M such that m— oM t 1
(m-pM) {/{t2)

f(t ) / d—c | Q1)
o1) < | -0 ) < - V(t.2) € ke [m M.
Q) Then, (1.1) has a positive w-periodic solution x & [m, M|,

Then, (1.1) has a positive w-periodic solution = € [m, M].
- REFERENCES -

o
(T (#) {x () — P () fﬂ z(t—7(£4)) &El ) [1] M. Adivar, Y. N. Raffoul, Existence of periodic solutions in totally nonlinear delay dynamic equations,
Electron. ]. Qual. Theory Differ. Equ. 2009(1) (2009), 1-20.
[2] A. Ardjouni, A. Djoud, Existence of positive periodic solutions for nonlinear neutral dynamic equations
= —Q(t) [x" (t) — P7 (1) /d 7 (t —7(t,€)) .&f} with variable delay on a time scale, Malaya ]. Mat. 2(1) (2013), 60-67.
) [3] A. Ardjouni, A. Djoudi, Existence of periodic solutions for nonlinear neutral dynamic equations with
+ l flt,x(t—7(t,8)) AL —Q(¢) P7 (¢) 1 7 (t —7(t,§)) Ag functional delay on a time scale, Acta Univ. Palacki. Olomuc. Fac. Rerum Nat. Math. 52(1) (2013), 5-19.

e (ﬂ] < % V(t2) € 0,4 x [m, M].

_ —Q(t)z:”{t)—F/ flrzt—7(t.€)) A

o

_ A (T () [I (t) = P (1) f ¢ v (f— 7 (£.6) A E}) [4] A. Ardjouni, A. Djoudi, Existence of periodic solutions for nonlinear neutral dynamic equations with
c variable delay on a time scale, Commun. Nonlinear Sci. Numer. Simul. 17 (2012), 3061-3069.
+ fd flt,z(t—7(t,8))—Q(t)P7(t)x7 (t — 7 (t,€)) AE, [5] A. Ardjouni, A. Djoudi, Periodic solutions in totally nonlinear dynamic equations with functional delay on
) a time scale, Rend. Sem. Mat. Univ. Politec. Torino 68(4) (2010), 349-359.
[6] L. Bi, M. Bohner, M. Fan, Periodic solutions of functional dynamic equations with infinite delay, Nonlinear
A(t) = 5 Anal. 68 (2008), 1226-1245.
Multiplying through (3.2) by e4(t,0) gives [7] M. Bohner, A. Peterson, Advances In Dynamic Equations On Time scales, Birkhéuser, Boston, 2003.
J A [8] M. Bohner, A. Peterson, Dynamic Equations On Time Scales, An Introduction With Applications, Birkhduser,
@ (20 =P [ 2= 70.)2¢) eate)] Boston, 201
C [9] F. Bouchelaghem, A. Ardjouni, A. Djoudi, Existence of positive solutions of delay dynamic equations,
Positivity 21 (2017, 1483-1493.
[10] T.Candan, Existence of positive periodic solutions of first-order neutral differential equations, Math. Meth.
Lo . Appl. Sci. 40 (2017), 205-209.
z(t) =~ 0 /f G(t,s) l flsx(s =7(5.€)) = Q(s) P7(s) 2% (s = 7(s,£)) ASAs 117 ] K. Hale, SM. Verduyn Lunel, Introduction To Functional Differential Equations, Springer-Verlag, New
York, 1993.

— {f flt,z(t—7(t€))) —Q(t) P7(t)x° {t_‘r(facf]}ﬁc‘f] ealt

Integrating (3.3) from ¢ to ¢ + w gives

+P(t)/ r(t—7(t &) A




