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ABSTRACT

This thesis is to give a survey on some basic facts pertaining to convex
functions on normed linear spaces. Special types of convex function, and

some topological properties of the Orlicz sequence spaces 'y
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INTRODUCTION

In this thesis we study the baslc definitions and properties
of convex functions on a neormed linear space. Tuwo striking
examples are subadditive functicons and convex functions. Functions
which are pilecewise convex or concave are basic iIn calculus,

elementary as well as advanced.

Convexity is next to positivety the most fruitful concept 1n

analysis, and its implications are legion.

Convexity is., of course, a geometrical concept, whatever
since the days <f Minkowski, who was the pioneer and pathfinder in

this area, it has become the DNappy plav ground of analyst The

m

inequality
R e v = Lroo ¢ Fiy)
gl =3 Y

first censidered oy 0Otta Hflder in 1882 and in ~»-re detail by
Danish mathemati-ian and telephone engineer J. L. Jersen (1859-1925)
Ir. {190D6), chararterizes the -onvex functions.

1 -f ig conves, "hen f js szid 2 he concave.

The peomatric omearing of che ab ooe Inequslity is thet the midpsint
cf aiy thord i ihe curve t o= 7 st lies above o©r o the curve.
Actazlly a3 conves functierns te either condinuous or wery irregular,
unbcunded in every interval, ‘hus a measurable convex funclions is

acltually continuous
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The alm of this thesis is to give a survey on some basic
=otE operialinirg Lo Lonvex funciions on hermed  linear spaces

peclal tyvpes of ~envenw functicr ond soms TUpTioglizl properties

L]
of the Orlicz sequence spaces { |
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definticns and Theorem 4that will bte ysed,
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in  this chapter we study the basic defirniticns and
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or more generally €p(M}’, alse were replaced 17 by a more generzl

function M and then to consider the set of all sequences of

scalars {an) for wkich the series M [a |, [17], [i8], [21].
n
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CHAPTERO

BASIC
DEFINITIONS & THEOREM
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CHAPTER O

In this chapter we summarize some known definitions and

theorem that will be used in this thesis.

Definition 0.1.

A sequence of functions X S —s R is said to be equi-
continuous if for all £ > 0 there is & > 0 such that d(x, y) < &
implies that }xn(x) - xn(y))< £ for all n belong to N and & lis

independent of n.

Definition 0.2.

A topological space (X, 1) is said to be compact iff for all
.
{Gi)iel open cover of X there exist {Gi } finite open subccver
3 =1
of X.

Definition 0.3.
A subset M of a metric space X is said to be totally bounded
iff Tor all &€ > 0 there Is {mi}; surset of N satisfles the

condition ¥ yeM there exist m & {mi} such that dly, mi)<c.

8] v

Definition 0.4.

A probability space is a totally finite measure space (X, S, p)
for whi:rn pt¥i=1; the mezsure g on a probability space is called a
probabiilty measure.

Definition 0.5.

Let (X,t) be a linear topological space then (X,1) 1s said to
be locally bounded space 1{f there is a bounded neighbourhood of 0

belong to X.
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Theorem 0.1.

A is a completely contilpuous operaior mapping, & closed

itgelf then there is a

convex set S of Banach space E into

point x of S fixed under A such that A{x)=x.
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CHAPTER 1
CONVEX FUNCTIONS

ON
NORMED SPACES
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CHAPTER 1

CONVEX FUNCTIONS ON NORMED SPACES

Introduction
In this chapter we give a number of definitions and convent-
iens which we need in our thesis and which form the theoretical
pase of convex functions. The references to our representation are
[1). [4], 5] and [20]

The first section of this chapter deals with basic definitions
and vesults. The second secticn deals with the continuilty of
convex functions. The third section iz devcted to  the
differeniaple rconvex functicns., and the fourth studles the
support of convex functions. Also, the proofs of the basic

thegrems are given.

1.1. Basic Definitions and Results

Definition 1.1.1.

We say that a set U < L (normed linear space) is convewx if
CAw e L = Al lel vhere wLoyeld oag(n, 1
Definitien 1.1.2.
We merely teguire that the Zdermain of 7 e convex i1.e for
w,yvel!, pe (0, 11 f will always be defined at ax + [1 - aly.

We then define £ to be convex on U ¢ L if
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