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Question 1 Prove the following:

(a) Let u € R™ Show that the matrix A = un’ is symmetric and positive
semidefinite. (Hint: use the fact that viv=v.v = Ivlz v eR™).
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(@ Show that if A is a symmnetric n x n positive definite matrix and X is an
eigenvalue of A then A > 0. Recall that A is and eigenvalue of A if there
exists a nonzero vector x € R™ such that Ax = \x.

(c) Show that if A is a positive definite matrix then a; > 0. [ssuwe [ NAW ey
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Question 2 A firm produces a certain good according to the function f (z,y.2) =
In(z + 1) +In(y + 1) + In(z + 1). Suppose that the price of the output is p
and the prices of the inputs z,y and z arer, s and w, respectively. Find the
input quantities that maximize profit. Check the second order conditions.
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Question 3 Use the Lagrange multiplier method to find the maximum of -
the fnnctlon f(z,y,2) = z + 2z subject to the constramts z+y+z=1and
2% + y* + z = 7/4. Follow the steps below: ;

.

(a) Define the Lagrangian and write down the set of first order conditions.
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(b) Write o and y in terms of y; and piy.
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(¢) Write z in terms of py and solve the conditions.
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Question 4 Let f(z,y)=zy+z +v. Consider the prdblem of maximizing
Flz, ) subject to the constraints 22+t <2, z+y <L

(a) Setup the Lagrangian and check the NDCQ condition.
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{b) Write down the first order conditions. Then show that we must have
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(c) Solve the set of first order conditions for (2,7, A, ). Hint: consider all
possible cases about the multipliers. '
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Question 3 Prove the following:

Lﬂ) 1. Let o and 3 be positive constants and f, g are convex functions on a convex
set U/ € R™ Show that af + B¢ is a convex functions on U.
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L. 2. Let f be a quasiconcave, positive function defined aver the convex subset S of
* R" Show that g(x) = 1/f (x) is a quasiconvex function over S.
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Question. 4 Congider the problem of maximizing. £l y) = —{a? +?) subject tothe - .. <. .

constraint 3% — {(z — 1)3 = 0.

~ {a) Solve the above problem graphically.
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b} Solve the problem by including a multiplier pg for the objective function.
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Question 5 Determine whether the following functions are quasiconvex, quasicon-

’ @cave, or neither
- (a) f(zy,2) = In(2® + ¥ + 2%).

%%kj?;%z Ly Coniiey ﬁunc;hon'q
Wz v artT.

o L e G-Conex (HT of Lenvex).
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: f,,;,Questim.ﬁ Answer the following -+

/@(a) Is having decreasing marginal utility, 3—% < 0, for all 4, an ordinal property?
Why?
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(b) Show that if f is concave on an open convex set U C R™ and D f(z*) = 0 then
(1) flz*) is a global maximum.
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%\(c) Find the value(s) of ¢ such that the funetion f(z,y) = 2? + 2czy + y* is convex.
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