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Question: Consider the function f(xy,x;) = =x3x; .

a.) Using theorem I of concave (convex) functions, determine whether the function is
concave, convex, strictly concave, strictly convex, or neither,
b.) What are the implications of your answer for a stationary point of the function?

Answer:
a.} It is a question here of a function of two variables, f(x,,x,)=-xx,.
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Evaluate the tangent plane at X. Then, according to Theorem I of concave/ convex function, one
hasa relanon
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where ? represents the unknown relation. In the present case, the derivatives are
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Therefore, after replacement one has
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(When X, > X, , the expression in parentheses cancels out without changing the relation, yielding
X

l _ ; 7 X,.

\ Thus, there are two possibilities in this case: ¥, > ¥, and the function is convex; %, <X, and the
/ function is concave. That is, the function is concave in certain region‘s:ig its domain and M‘
(, inothers. CANRH
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{ If the sign ? is = then the function is convex. B [‘Hf‘e/,z ’W/ Q’é’f .

%l If the sign ? is > then the function is strictly convex. ] ﬁ Q 770 a/l/zﬂ )0 P00 = %
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If the sign ? is < then the function is concave.

If the sign ? is < then the function is strictly concave.
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b.) If the function is convex, then the stationary point is a global minimum
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l/ “ If the function is strictly convex, then the stationary point is @‘global minimum i'

If the function is concave, then the stationary point is a global maximum
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| If the function is strictly concave, then the stationary point is & unique/global nvinmmmm
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