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Question 1 Find the largest domain over which the function

(a) f(:z:,y) s g2 e y2 — 2y — 22 is concave.
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(b} flz,y) = Z is convex. Pag oy
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. Que sfion 2 Pfove the following:

| (a) If flz,y) is homogeneous of degree one then 2%y, = ¥ f,.
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(b) The function f(z,y) = z°y® + 2%y + 1 is homothetic.
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(¢) If f(x) is homogeneous of degree £ and g(x) is homogeneous of degree ! then
h(x) = f(x)g(x) is homogeneous of degree k + {.
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Question 3 Consider the problem of optimizing f(z,y) = o* + 4? subject fo the ...

constraint z* + zy + y° = 3. Use the second order conditions to show that the point -
(z,y) = (/3,~V3), A = 2 is a maximum. Then, use the envelope theorem to estimate
the maximum of f subject to the constraint 1.122 + zy + y* = 3.
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E_ el ﬂnmqt?nn 4 (*oandpr the prob}aIn of. m-smmwxng f(m,y) _ (m 4. 1\2 Ay cub act +(}
i the constraint y® — 2% = 0. ‘

(a) Solve the above problem graphicaﬂy.

(b) Solve the problem by inciuding a multiplier  for the objective function.

L( X9, Moy pi = }ww(ﬁ X —%\)‘%—ktj}) -k 81“"%)

L%*z}{a‘fl&%»\-‘\) m{-B/Mr;X(Z o =

Lﬂ ;ﬁ.g_awo,}k\g_ = © L/

o po = o SHyxo. > A A
o e (27031 ASgpe X =0 R I



Question 5 Determine whether the following functions are quasiconvex, guasicon- = ..
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cave, or neither

(a) fla,y) =e =7,

(b) flz,y) = ye",y < 0. /
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, Questlon 6 Prove the followmfz .
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(2) If f is convex then epi(f) = {(x ) R"”‘ /Hd }lisa cgvex set. _ J. R
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(b) Suppose that f(x) is defined on an open convex set § C R™ and g(u) is defined
over an interval in R that contains f(x), Vx € S. Skow that if f(x)/is convex,
g{u) is convex and increasing then h{x) = g{f(x)) is convex.
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