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Abstract :- ,

The abstract for a C-Convex functional depends heavily on specific
context of its application. Generally a C-Convex functional is type of
function that exhibits a “Convexity” property with respect to a given set or
class of functions, often devoted by “C”. This means that the functional
satisfies certain condition related to how it behaves under convex
combination of functions within the set “C". In this paper we investigate
the properties of C-Convex functional in the context of abstract convexity.
We define a new class of function C-Convex functional, where “C” is a set
of convex functions. Furthermore, we explore the relationship between

convex combination of C-set and C-Convex functional.

Introduction :- We have defined a new type of set C-set. It is the

generalization of convex set in a real or complex space.

Definition :- If a be a non emply subset of a linear space L. If for x, yeA,

ax — By € Awherea = 0,8 = 0and a + f = 1, then we define Atobe a
C-set. Choosing a =8 = -;—, y=x then ix = gx = 0 € A, choosing a =

0,8 = 1, we see that -y€ A.Also -y in place of yax — B(—y) =ax+ By € A
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Hence a C-set is also a convex set. But it is clear from the definition that

convex set is not necessarily a C-set. Thus a C-set is more general than a
convex-set. Also O is an element of every C-set which is not true in case of
a convex set. It is also clear that a non-emply set A is a C-set if and only if

az20,z0anda+pB=1, ax+ By € A.

a = 0,x € L. Also p is called sub additive if, p(x+y)< p(x) + p(y).

If p(0)=0 and p(Er,a;x;) < X rap(x;) For any finite
combination with each a; > 0 and Yi=1a; = 1. Then p is called convex

functional. Now we will study some theorems.

Theorem (1) :- All C Convex functionals form a cone of the real linear

space of all real-valued functions defined on a linear space L.

Proof:- Let f, g be C- Convex functionals. Let B be a such that
a20,=>0and a+ f = 1. Thus f(0)=g(0)=0 and f (ax + By)< af(x) +
Bf (¥) ; X, yEL. Where same sign taken both sides of inequality.

glaxtBy)<ag(x) +B g()

Therefore (f+g) (0) = f(0) + g(0) = 0

and (f+g) (ax + By) = f (ax + By) + g (ax + By)
Saf()EBFO)+aglx) B g()
=af(x)+ag(x) +Bf() +B9()
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=a(f +g)x £ B(f + g)y

Thus f + g is also C-Convex functional
LetA > 0, then

(Af) (0)=Af(0)=210=0and
flax £ By) < af (x) £ B (»)

= Af(ax + By) < Aaf (x) £ ABf (¥)

= Af(ax + By) < aA\f)x £ B(Af)y

Hence Af is also C-Convex functional.

Therefore all C-Convex functional form a cone.

Theorem (2) :- Let f and g be C-Convex functionals such that f:L-R and

g:R—R where L is a linear space and g be increasing that is, if X,y are
elements of R such that x < Yy then g(x) < g(y), then gof, the
composition of g with f defined by

(gof) (x) = g(f(x))

is a C-Convex functional.

Proof :- Since f:L—R and g:R—R it follows that gof: L-R
Letx, y be elements of L. Let a, 8 be such that ¢ > 0B=0anda+p=1

Since fis C-Convex functional.

flax £ By)< af (x) + BF ().

Since g is increasing and C-Convex functional
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(gof) (ax £ By) = g(f (ax £ By)) < glaf(x) £ BF(¥))
< ag(fx) £ Bg(fy)
=a(gof)(x) x B(gof)()
Where same sign taken both sides of inequality
Also (gof)(0) £ g(f(0)) = g(o) =0

Hence gofis a C-Convex functional.

Theorem (3) :- Let L be a linear sp(ace. Let f,g be C-Convex functional
defined on L, then that function h defined by h(x) = max (f(x), g(x)), x€L is

also C-Convex functional.
Proof :- Letx, y €L . Since h(x) = max (f(x), g(x))

If follow’s that

f(x) < h(x) and g(x) < h(x)

Also h(y) = max {f(y), g(y) = f (y) < h(y)
and g(y) < h(y).
Leta,Bbeasuchthata >0, =0anda + f = 1.
Then af (x) < ah(x) and Bf () < Bh(Y).
Therefore, af (x) + Bf(y) < ah(x) + Bh(y).

Where same sign taken both sides of inequality.

Similarly ag(x) + Bg(y) < ah(x) £+ Bh(y)
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Since f is a C-Convex functional.

flax £ By) < af (x) £ Bf ()
< ah(x) £ Bh(y)
Also g (ax + By) < ag(x) £ Bg(¥).
Therefore '
h (ax £ By) = max {f (ax £ By), g (ax £ fy)}
< ah(x) £ Bh(y).

Also 2(0) = max { £(0), g(0) = max (0,0) = 0
Hence h is a C-Convex functional.
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