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Abstract. We consider the second order boundary value problems with impulse effects

u”(t) + Aa(t) f(u(t) =0, t€ (0, )\{t1, 2, tm},

Au(tk) = aku(tk)v k= 17 27 T, M,

u(0) = u(l) =0,
where A > 0 is a parameter, ap > —1, and 0 < t1 < tg < --- < t;m < 1 are given
constants, Au(ty) = u(tﬁ) - u(t,), u(tﬁ) (respectively wu(t, )) denote the right limit
(respectively left limit) of u(t) at t = ¢; a : [0,1] — [0,00) is continuous and a(-) Z 0 on
any subinterval of [0,1]; f : R — R is continuous, and there exist two constants sa < 0 < s1
such that f(s) =0, s € [Bs2,as2] U{0}U[as1,Bs1] and f(s)s > 0 for s € R\ {[Bs2, as2]U

{0} U [as1, Bs1]} for some constants o and 3, the limits fo = lim (5) , foo = lim 1)
|s|—»0 ¢ |s|so0  ©
exist. We show the existence of sign-changing solutions via global bifurcation techniques.

Keywords. Dirichlet problem; sign-changing solution; multiplicity; impulsive effects;

bifurcation.

AMS (MOS) subject classification: 34B37

Dynam. Cont. Dis. Ser. A, vol. 20, no. 2, pp. 241-251, 2013.



References

(1]
2]

R. P. Agarwal, D. O’Regan, Multiple nonnegative solutions for second order impul-
sive differential equations, Appl. Math. Comput., 114, (2000) 51-59.

M. U. Akhmetov, A. Zafer, Controllability of the valle-poussin problem for impulsive
differential systems, J. Optim. Theory Appl., 102 (1999) 263-276.

H. Asakawa, Nonresonant singular two-point boundary value problems, Nonlinear
Anal. TMA, 44, (2001) 791-809.

T. E. Carter, Necessary and sufficient conditions for optional impulsive rendezvous
with linear equations of motions, Dynam. Control 10, (2000) 219-227.

M. Choisy, J. Guegan, P. Rohani, Dynamics of infectious diseases and pulse vacci-
nation: teasing apart the embedded resonance effects, Physica D, 22, (2006) 26-35.

A. d’Onofrio, On pulse vaccination strategy in the SIR epidemic model with vertical
transmission, Appl. Math. Lett., 18, (2005) 729-732.

S. Gao, L. Chen, J. Nieto, A. Torres, Analysis of a delayed epidemic model with
pulse vaccination and saturation incidence, Vaccine, 24, (2006) 6037-6045.

V. Lakshmikantham, D. Bainov, P. Simeonov, Theory of impulsive differential e-
quations, Singapore: World Scientific, 1989.

X. Lin, D. Jiang, Multiple positive solutions of Dirichlet boundary value problems
for second order impulsive differential equations, J. Math. Anal. Appl., 321, (2006)
501-514.

Y. Liu, D. O’Regan, Multiplicity results using bifurcation techniques for a class of
boundary value problems of impulsive differential equations, Comm. Nonlinear Sci.
Numer. Simulat., 16, (2011) 1769-1775.

R. Ma, Global behavior of the components of nodal solutions of asymptotically
linear eigenvalue problems, Appl. Math. Lett., 21, (2008) 754-760.

R. Ma, B. Thompson, Nodal solutions for nonlinear eigenvalue problems, Nonlinear
Anal. TMA, 59, (2004) 707-718.

R. Ma, B. Yang, Z. Wang, Bifurcation of positive periodic solutions of first-order
impulsive differential equations, Boundary Value Problems 2012, 2012:83.

M. H. Protter, H. F. Weinberger, Maximum Principles in Differential Equations,
Springer-Verlag, New York, 1984.

P. H. Rabinowitz, H. Paul, Some global results for nonlinear eigenvalue problems,
J. Funct. Anal., 7, (1971) 487-513.

P. H. Rabinowitz, On bifurcation from infinity, J. Differential Equations, 14 (1973)
462-475.

S. Tang, L. Chen, Density-dependent birth rate, birth pulses and their population
dynamic consequences, J. Math. Biol., 44, (2002) 185-199.

W. Walter, Ordinary differential equations. New York, Springer, 1998.

S. Zavalishchin, A. Sesekin , Dynamic impulse systems: theory and applications,
Dordrecht: Kluwer Academic Publishers Group, 1997.

Received November 2012; revised February, 2013.

email: journal@monotone.uwaterloo.ca
http://monotone.uwaterloo.ca/~journal/



