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Abstract. In this paper, by means of T-p-concave (convex) operators, the existence of two positive
fixed points for some nonlinear operators is considered. In particular, the fixed point theorems of
the sum of a (p1-concave operator and a y2-convex operator are obtained, our tools are based on the
properties of cones and the fixed point theorem of cone expansion and compression. Our abstract
results are applied to superlinear second-order multi-point boundary value problems.

Key Words and Phrases: Cone, T-p-concave operator, T-p-convex operator, superlinear, multi-
point boundary value problem.

2010 Mathematics Subject Classification: 47THO07, 47H10, 34B10, 34B15, 34B18.

REFERENCES

[1] M.A. Krasnoselskii, Positive Solutions of Operator Equations, Noordhoff, Groningen, 1964.

[2] A.J.B. Potter, Applications of Hilbert’s projective metric to certain classes of non-homogeneous
operators, Quart. J. Math. Oxford, 2(1977), 93-99.

[3] Z.Q. Zhao, Multiple positive fized points for the sum operator of a-concave operator and (-
conver operator and their applications, J. Systems Sci. Math. Sci., 27(2) (2007), 177-183 (in
Chinese).

[4] Z.Q. Zhao, Multiple fized points of a sum operator and applications, J. Math. Anal. Appl.,
360(2009), 1-6.

[5] C.B. Zhai, X.M. Cao, Fized point theorems for T-p-concave operators and applications, Comput.
Math. Appl., 59(2010), 532-538.

(6] Z.Q. Zhao, Fized points of T-p-convex operators and applications, Appl. Math. Lett., 23(2010),
561-566.

[7] K. Li, J. Liang, T.J. Xiao, A fized point theorem for convezr and decreasing operators, Nonlinear
Anal., 63(2005), 209-216.

The authors were supported financially by the National Natural Science Foundation of China
(10971046), the Natural Science Foundation of Shandong Province (ZR2009AMO004) and the Youth
Science Foundation of Shanxi Province (2009021001-2).

I Corresponding author.

193



194

(8]
[9]
(10]
(11]
(12]
(13]

(14]
[15]

[16]
(17]
(18]

(19]

20]
(21]

(22]

YANBIN SANG, ZHONGLI WEI AND WEI DONG

Y.Z. Chen, The existence of a fized point for the sum of two monotone operators, Positivity,
12(2008), 643-652.

D.J. Guo, V. Lakshmikantham, Nonlinear Problems in Abstract Cones, Academic Press, Boston,
1988.

F.Y. Li, Two point expansion fized point theorem and solutions of conver concave operator
equations with applications, Acta Math. Sinica, 40(3)(1997), 457-464 (in Chinese).

A. Cabada, J.A. Cid, Existence of a non-zero fized point for nondecreasing operators proved via
Krasnoselskii’s fized point theorem, Nonlinear Anal., 71(2009), 2114-2118.

D.J. Guo, V. Lakshmikantham, X.Z. Liu, Nonlinear Integral Equations in Abstract Spaces,
Kluwer Academic Publishers, 1996.

M. Moshinsky, Sobre los problems de condiciones a la frontiera en una dimension de caracter-
isticas discontinuas, Bol. Soc. Mat. Mexicana, 7(1950), 1-25.

S. Timoshenko, Theory of Elastic Stability, McGraw-Hill, New York, 1961.

A.R. Khan, J.R.L. Webb, Ezistence of at least three solutions of a second-order three-point
boundary value problem, Nonlinear Anal., 64(2006), 1356-1366.

R.Y. Ma, D. O’Regan, Nodal solutions for second-order m-point boundary value problems with
nonlinearities across several eigenvalues, Nonlinear Anal., 64(2006), 1562-1577.

B.P. Rynne, Spectral properties and nodal solutions for second-order, m-point, boundary value
problems, Nonlinear Anal., 67(2007), 3318-3327.

J.R.L. Webb, Remarks on a non-local boundary value problem, Nonlinear Anal., 72(2010),
1075-1077.

X. Xu, D. O’Regan, J. Sun, Multiplicity results for three-point boundary value problems with
a non-well-ordered upper and lower solution condition, Math. Comput. Modelling, 45(2007),
189-200.

L.J. Kong, Q.K. Kong, J.S.W. Wong, Nodal solutions of multi-point boundary value problems,
Nonlinear Anal., 72(2010), 382-389.

B.M. Liu, L.S. Liu, Y.H. Wu, Positive solutions for singular second order three-point boundary
value problems, Nonlinear Anal., 66(2007), 2756-2766.

7.Q. Zhao, Ezact solutions of a class of second-order nonlocal boundary value problems and
applications, Appl. Math. Comput., 215(2009), 1926-1936.

Recewed: June 29, 2010; Accepted: October 14, 2010.



