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Abstract

There are mainly two works in this book. On the one hand,
we discuss several classes of nonlinear operator equations, inclu-
ding nonlinear monotone operator and nonlinear mixed monotone
operator equations in Bnanch space and the set-valued mapping
equation in an ordered locally convex topological linear space.
The methods employed are mainly bartial ordering method and
iterative techniques and so on. On the other hand, we will use
more precise theory of nonlinear operator to discuss the existence
problems of solutions for differential equations.

This paper includes four chapters.

In Chapter 1, we provide a research summary of nonlinear
monotone operators. At the some time, we introduce briefly the
main works in our papers.

In Chapter 2,we present some fixed point theorems for sev-
eral classes of nonlinear mixed monotone operators.

In §2.1 and § 2.2, we obtain new fixed points theorems of
the existence and uniqueness for t—¢(z) model concace convex or
t—¢(t,u,v)model concave convex mixed monotone operators.
The resulting conclusion essentially improves many related con-
ditions and results to date. In fact, similar results that associted
to these theorems are also valid to u, concace increasing opera-
tors. Moreover,as an application of our results,we prove the ex-

istence and uniqueness of positive solution of a class of nonlinear

.4.




integral equation.

In § 2.3, we introduced a class of w-concace convex mixed
monotone operator,and give both necessary and sufficient condi-
tions for the existence and uniqueness of fixed point of this kind
of mixed monotone operator;In § 2. 4, we discuss the existence
of fixed point about the sum of mixed monotone operator.

In § 2.5,by using the obtained results in $2.1 and § 2.2,
we discuss the existence of solutions of nonlinear evolution equa-
tions in Banach space, improve and generalize some related re-
sults in references.

In §2.6,we discuss new fixed points theorems of the exist-
ence and uniqueness for a class of concace convex mixed mono-
tone operators,and give some applications.

In Chapter 3,we present some fixed point theorems for set-
valued operators.

In §3. 1, firstly, we discuss several fixed point theorems
about set-valued mapping in an ordered locally convex topological
linear space,generalize some related results in reference. Second-
ly,By using the obtained results, we discuss the minimum prob-
lemn with constraint condition in superior theorey

2E€G(z),wlx,z)= min w(z,y),
YEG®
where w is continuous function,and G is set-valued mapping. We
give its sufficient conditione for existence of solution.

In §3.2,we discuss a kind of set-valued operators in Banach
space and give its sufficient conditione for existence of solution.

In §3. 3,by using fixed point theorems of set-valued map-
pings and Schauder,we discuss the differential equations x’(¢) +
g(t,x(t))=0. The existence and properties of solutions of this

e 5 o



equation is obtained. To the knowledge of the author, this discus-
sion method are very few in reference.

In Chapter 4, we study the existence, nonexistence, multi-
plicity of periodic positive solutions for functional differential e-
quation and the existence multiplicity of positive solutions for
two kind of boundary value problem by employing the fixed-point
theorem of Krasnoselskii’s cone, the fixed point index in cones
and cone expansion or compression type fixed point theorem,etc.

In §4.1,we will use more precise theory of the fixed point
index in cones to discuss the existence of positive periodic solu-
tions for the functional differential equations with parameter

¥y (@& =—a®) fyNy@®+aglt,y(t—7())),
where A\>>0 is a parameter.

In § 4.2, we study the existence, multiplicity and nonexist-
ence of positive w-periodic solutions for a kind of second order
functional differential equation with parameter

D) Fa@Wu)=AfGrult—1(t))sult—1 (£)),
u(t—r,(2)))
by employing the fixed point theorem of cone expansion or com-
pression,where A>>0 is a parameter.

As far as I know,in § 4.1, § 4. 2, our conclusions are new
and original.

In § 4. 3,by using the fixed point theorem of cone expansion
and compression and fixed point index theory, we establish the
existence and multiplicity of positive solutions for a class of
mixed boundary value problems as follows:

(go(u/))/+f(t,u) =0, 0<t<1,
ap(u(0)) —Bp(u’ (0) =0, yp(u(1))+dpx (1))=0.
6 -




In § 4. 4,by using the upper and lower solutions methods and
degree theory,we establish the existence and multiplicity of posi-
tive solutions for a class of second-order differential equation
with three points boundary value problems.

The results extend and improve the corresponding conclu-
sions.

In §4.5,we study the existence of solutions of three-point
boundary value problem at linear raise condition;In § 4. 6,we es-~
tablish the existence nonexistence and multiplicity of positive w

_ periodic solutions for a kind of second order neutral functional
differential equations with paramenter
@) — el G—) +a@Wu®) =AfGrult—z())),
where A>>0 is a parameter,c and § are constants, it is reported
that our conclusions are original;In § 4. 7, we give sufficient con-
ditions for the existence of periodic solutions of high order neu-
tral functional differential equation with multiple variable lags,

the results extend and improve the corresponding conclusions.
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