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Glossary 
 A set X ⊂ ℝn is convex if for every pair of points x1 and x2 ∈ X and any λ ∈ 

[0, 1], the point x = λx1 + (1- λ)x2 also belongs to the set X. 

 A set X ⊂ ℝn is strictly convex, if for every pair of points x1 and x2 ∈ X and 

any λ ∈ (0, 1), x is an interior point of X where x = λx1 + (1- λ)x2. 

 The function f is convex if f(x) ≤ λf(x1) + (1- λ) f(x2) where x = λx1 + (1- λ) x2 

and λ ∈ [0, 1]. 

 The function f is concave if f(x) ≥ λf(x1) + (1- λ) f(x2) where x = λx1 + (1- λ) 

x2 and λ ∈ [0, 1]. 

 A level set of the function y = f(x1, x2, …, xn) is the set  

L = {(x1, x2, …, xn) ∈ ℝn  : f(x1, x2, …, xn) = c} 

for some real number c.  

 The better set of a point (x10, x20, …, xn0) is 

B(x10, x20, …, xn0) = {(x10, x20, …, xn0) : f(x1, x2, …, xn) ≥ f(x10, x20, …, xn0)}. 

 A function f with domain X ⊂ ℝn is quasiconcave function, if every point in 

X, the better set B of that point is a convex set. 

 The worse set of a point (x10, x20, …, xn0) is 

W(x10, x20, …, xn0) = {(x10, x20, …, xn0) : f(x1, x2, …, xn) ≤ f(x10, x20, …, xn0)}. 

 A function f(x1, x2, …, xn) with domain X ⊂ ℝn is quasiconvex if every (x10, 

x20, …, xn0) ∈ X, the worse W(x10, x20, …, xn0) is a convex set. 

 If the function z = f(x,y) defined on ℝ2 is twice continuously differentiable 

and d2z = fxxdx2 + 2fxydxdy + fyydy2 > 0 whenever at least one of the dx or dy 

is non-zero, then z = f(x,y) is a strictly convex function. 

 If the function z = f(x,y) defined on ℝ2 is twice continuously differentiable 

and d2z = fxxdx2 + 2fxydxdy + fyydy2 < 0 whenever at least one of the dx or dy 

is non-zero, then z = f(x,y) is a strictly concave function. 

 If the function z = f(x,y) defined on ℝ2 is twice continuously differentiable 

then it is convex if and only if   

d2z = fxxdx2 + 2fxydxdy + fyydy2 ≥ 0. 

 If the function z = f(x,y) defined on ℝ2 is twice continuously differentiable 

then it is concave if and only if   

d2z = fxxdx2 + 2fxydxdy + fyydy2 ≤ 0. 


