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1. (5) Is the vector  𝑧 = [5.2  7.6]  a convex combination of 𝑢 = [10  6] and 𝑣 = [4  8]? Prove 

your answer. 

 

2. Consider the function  𝑓(𝑥1, 𝑥2) = −𝑥1𝑥2 . 

 

a.) (7) Using Theorem I of concave (convex) functions (the one with a derivative in it), 

determine whether the function is concave, convex, strictly concave, strictly convex, or 

neither.  

 

b.) (2) What is the implication of your answer in (a.) for a stationary point of the function? 

 

 

Menu of formulas and definitions 

 

 

𝑓(𝑦) − 𝑓(𝑥) ≥ ∑ 𝑓𝑖(𝑥)

𝑛

𝑖=1

(𝑦𝑖 − 𝑥𝑖) 

 
𝑧 = (1 − 𝜆)𝑥 + 𝜆𝑦 

 

𝜆𝑓(𝑥) + (1 − 𝜆)𝑓(𝑦) ≤ 𝑓(𝜆𝑥 + (1 − 𝜆)𝑦) 
 
 

𝜕𝑦

𝜕𝑥𝑖
= −

𝐹𝑖

𝐹𝑦
 

 

𝑓(𝑦) − 𝑓(𝑥) ≤ ∑ 𝑓𝑖(𝑥)

𝑛

𝑖=1

(𝑦𝑖 − 𝑥𝑖) 

 

 
𝜆𝑓(𝑥) + (1 − 𝜆)𝑓(𝑦) ≥ 𝑓(𝜆𝑥 + (1 − 𝜆)𝑦) 

 

 


