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Introduction 

Various generalization of convexity functions were appeared in the review. Sometimes, the driving force has been 

the fact that convexity plays a key role in optimization theory. Among many such contributions works of Bector, 

Mangasarian, recently Mond and Weir fall in this category. Many of the Works quoted above will support the 

claim that at times a class of functions built by weakening certain properties of convex functions. An interested 

reader may consult the most recent work of Bector that includes th

Convex functions defined by relaxing the definition of a convex function. Similar functions were introduced by 

Bector as strong pseudo convex/concave function but no serious attempt made in utilizing the concept

and without differentiability in B-Convex functions. Hence in this chapter an attempt is made to fulfill the space 

in this aim of research by developing some theorems and methods to solve B

of with and without differentiability.  

B-Convex functions definition under the concept of with

Assuming x be a not-null convexity subset of 

 

      f : x → R, g : x→ R b 1: X x X x [0, 1]→ R, b

    Suppose that x and y are in �� so then 
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Abstract 

Convex functions under the concept of with and without differentiability. We establish 

Convex functions with and without differentiability. 

Convex function with differentiable, B-Convex without differentiable.  

Various generalization of convexity functions were appeared in the review. Sometimes, the driving force has been 

the fact that convexity plays a key role in optimization theory. Among many such contributions works of Bector, 

Weir fall in this category. Many of the Works quoted above will support the 

claim that at times a class of functions built by weakening certain properties of convex functions. An interested 

reader may consult the most recent work of Bector that includes the works of many other researchers as well. B

Convex functions defined by relaxing the definition of a convex function. Similar functions were introduced by 

Bector as strong pseudo convex/concave function but no serious attempt made in utilizing the concept

Convex functions. Hence in this chapter an attempt is made to fulfill the space 

in this aim of research by developing some theorems and methods to solve B-Convex function under the concept 

Convex functions definition under the concept of with-out differentiability 

null convexity subset of of R, R 
n 

+ Represent the set of non-negative real numbers 

R, b2: X x X x [0, 1] → R 

 

x ≥ y ⇔ xi ≥ yi  for  1 ≤ i ≤ n 
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A Peer Reviewed Refereed Journal 

CONVEX FUNCTIONS UNDER THE CONCEPT OF WITH AND WITHOUT 

Convex functions under the concept of with and without differentiability. We establish 

 

Various generalization of convexity functions were appeared in the review. Sometimes, the driving force has been 

the fact that convexity plays a key role in optimization theory. Among many such contributions works of Bector, 

Weir fall in this category. Many of the Works quoted above will support the 

claim that at times a class of functions built by weakening certain properties of convex functions. An interested 

e works of many other researchers as well. B-

Convex functions defined by relaxing the definition of a convex function. Similar functions were introduced by 

Bector as strong pseudo convex/concave function but no serious attempt made in utilizing the concepts like with 

Convex functions. Hence in this chapter an attempt is made to fulfill the space 

Convex function under the concept 

negative real numbers  
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x ≥ y ⇔ xi ≥ yi for 1 ≤ i ≤ n and xs> y s for some s 

1 ≤ s ≤ n 

x > y ⇔ xi> yi for 1 ≤ i ≤ n 

 

B - Convex with respect to b1 and b2 if a point xº ∈ X, the function f is stated as 

f [ λx+ (1 - λ) xº ] ≤  b1 f (x) + ��  f(xº) 

∀ x ∈ X, λ∈ [0, 1] with b1(x, xº, λ)+ b2(x xº, λ)= 1,              

 b1 (x, xº , λ) ≥ 0  

b2 (x, xº, λ) ≥ 0 

Strictly B - Convex with respect to b1 and b2 if 

f [λ x+ (1 - λ) ��] < b1f (x) + b2f (��) 

∀ x ∈ X, x ≠ ��, λ ∈ (0, 1), b1 + b2 = 1, b1 b2 ≥ 0 

B - Concave with respect to b1 and b2 if 

f (λ x+ (1 - λ) xº) ≥  b1f (x) +��  f(xº) 

∀ x ∈ X,  λ ∈ [0, 1], b1 +  b2 =1,  b1 b2≥ 0     

Strictly B - Concave relative to b1 and b2 if 

            

f (λ x+ (1 - λ) x) > b1 f(x) + b f2(xº)  ∀ x ∈ X, x ≠xº,  

 

                                                             λ ∈ (0, 1), b1 + b2 = 1, b1 b2 ≥ 0 

b - Linear with respect to b1 and b2 if it is both b - convex and b - concave with respect to b1and b 2. 

Theorems on B - Convex functions under the concept of without differentiability: 

We now prove the following theorems for the fraction of 2 appropriately restricted B- convex functions. 

Suppose that f is convex and g is concave at xº ∈ x. Further suppose that f(x)≥ 0, g (x) > 0 ∀ x 

∈ x then h = f/g is B - convex at xº∈ x for the some b1and b 2 

 

Proof: For any 0 ≤λ≤ 1, for x and xº∈ x, 
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Using the convexity and non-negativity and the concavity and positivity of g we have 

 
 

 

Where b1 (x, ��, λ) = λ g (x) / λ g(x) + (1 - λ) g (��) ≥ 0 

b2 (x, xº, λ) = [ (1 - λ) g (xº) / [ λ g(x) + (1 - λ) g (xº) 

] ≥ 0 b1 (x, xº, λ) + b2 (x, xº, λ) = 1 

This proves the result 

The following example illustrates the above theorem. 

f (x) = 1 - 2x, 0 < x < 0.5 

                   g (x) = 1 + 4x - 11x 2, 0 < x < 0.5 

Note that f (x)≥ 0, g (x) > 0 and f is convex and g is concave on 0 < x< 0.5. 
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Now consider, 

 

            

h is neither convex nor concave on 0 < x < 

Some of the theorems on B - Convex functions under the concept of

In this case we consider continuously differ

convex) with respect to b1, b2 where 

 

Further we assume that 

 

Suppose that f is continuously differentiale and B 
 

 
North Asian International Research Journal of Multidisciplinary   ISSN: 2454 - 2326    Vol. 6, Issue 10, Oct

North Asian International research Journal consortiums www.nairjc.com
 

 

 

h is neither convex nor concave on 0 < x < 0.5 but it is B – Convex. 

Convex functions under the concept of differentiability

In this case we consider continuously differentiable function which are B-convex (strictly B 

Suppose that f is continuously differentiale and B - convex (with respect to b) at xº
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differentiability: 

convex (strictly B - 

xº x: 
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 Proof: Since the functions f is B - convexity at x∈x for λ∈(0, 1) we have  
 

 
Applying the mean value hypothesis to the L.H.S. 
 

 
 

    
 

  Taking limits on both sides as λ→0, 
   
We have, 
 

 

Where k (x, xº) =  

Hence the proof 

 Theorem: Suppose that there exists a function kp : x x x R+ (set of +ve real’s) such that for a continuously 
differentiable function f 

 

∀  x, xº is an open convex set on x.  So that f is B - convex function on x relative to b1 and b2 functions 

 
Proof:        
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