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2. Suppose, in the newsvendor model (basic model), that demand D is discrete in the sense
that there exists a sequence of real numbers, {z1,xs, ...}, representing all potential demand
quantities, and 0 < z1 < x93 < ---. Assume that P(D = x;) = ¢q;, i = 1,2,.... Furthermore,
suppose all these quantities are admissible stock levels. Prove that the smallest x; such that

p—c
O(z;) >
1) = p
is an optimal stock level.
Hint: In two steps:
(a) First show that for any y € (x;,xi41), V(y) < max{V(x;),V(zi+1)}, i =0,1,2,..., where

xg = 0;

(b) Second show that the smallest z; such that V(z;41) — V(z;) < 0 is an optimal stock level.
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3. Suppose that g is a convex function defined on R and the real valued function G is defined
on R by G(y) := E[g(y — D)], where D is a random variable with a density ¢. Prove, without
assuming that g is differentiable everywhere, that G is convex on R.
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4. The dynamic inventory problem of Section 4.1 assume that all shortages were backlogged.
Assume now that the unsatisfied demand are lost (i.e., lost-sales model). A unit penalty
cost of p is charged for each unit that is lost in each period. Note that the salvage value

function vr(x) = —cz is now defined only for x > 0. All other aspects of the problem remain
unchanged.

(a) Write down the optimality equations for this problem.

(b) Show that when p+h > ac, a base stock policy with base stock level S is optimal in each
period, where S is the following fractile

B(S) = ﬁ. (4.8)

(We assume all functions that will be used are differentiable)
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