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1. (a) Yes.

(b) No. For example, let the set be F. Let s = (0,—2) and ¢t = (2,0), therefore s,t € F. Let
A = 0.5 and the linear combination As + (1 — A\)t = (1, —1) ¢ F. Thus, F is not convex.

(¢) No. For example, let 21 = 0,20 = —1, A = 0.5.
fOz1+ (1 —XN)z2) = f(—0.5) =1.5> 0.5 = Af(x1) + (1 — N) f(z2).

Therefore, f is not a convex function.

(d) Yes.
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Therefore, f(z) is a convex function. We may find the global minimum by satisfying FOC.

The global minimum is f'(z) = 0= 2z = —3.
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00), f(x) is a convex function. For z € [-1,%], f(z) is a concave
function. By FOC, the global minimum for z € [é,oo) is 2! = H(‘i/ﬁ. For x € [—1, %], we
may check the boundary of f(x). Since f(—1) =0 < f(a!), 2! is indeed the global minimum
for z € [—1, 00).

= f'(z) = 622 — 2z — 2

=f'(z) =122 -2
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Therefore, for z € [g,

3. (a)
max (p —10)D(p)
120—2p if pel0,30]
st. D(p)={ 90—p if pe[30,90]

0 if pe(90,00)

(b) In this region, we want to max f(z) = (p — 10)(120 — 2p).
By FOC, the optimal price is 35. However, 35 is not in the region below 30. Therefore, we
may check the boundary and f(30) = 1200 > —1200 = f(0). Thus, the optimal price below
30 is p! = 30.

(¢) In this region, we want to max f(z) = (p — 10)(90 — p).
By FOC, the optimal price is p? = 50. Since p? is feasible, it is optimal.

(d) Combining (b) and (c), we may find the optimal price by comparing p* and p?. Since f(p!) =
1200 < 1600 = f(p?), p* = 50 is the optimal price.



