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1. Determine the value of the parameter a so that the function
f(z,y,2) = ax? + y* + 222 — daxy + 2yz
is convex.

2. Consider a profit maximizing firm using two inputs x,y to produce an output using the
following production function: f(x,y) = 222 + y2. Suppose p > 0 is the price of the
output, and w, and w, are the prices of the inputs. Suppose w, = w, = w. Suppose also
that the available inputs are x 4+ y = 1.

a) Verify that in the optimum the gradient of the objective function 7 is aligned with
the gradient of the restriction g i.e., Vr(z*,y*) = \*Vg(z*, y*)

b) Use \* to asses the impact on 7(z*, y*) if the restriction is relaxed by 10%.

3. Solve
T1p1 + Top2 S W
maxxi + Inzy s.t. z1 >0
Z1,T2
z9 >0
with py, p2, w > 0.
4. Solve the following dynamic problem
2 Tgp1 =x¢+ ¢, t=0,1,2
maxZ(l—i—xt—cf) +x3 St ¢ >0
leck 15
Tog = 0

Assume for simplicity 8 = 1.



