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Appendix A. Proof of *HC(T, k)/0T*> 0
Consider the holding-cost component,
HC(T.k)= zj hI (t)e™dt,
where the delivery epochs are
iT

t.=—, i=0,1,...k.
k

i

On each interval [ti, ti+1), the inventory trajectory is
i +1)T
I(t):D[(HT)—t].

Hence,

5 +1)T
HC(T.k)=S ]! hD[% —tJeR’dt.
i=0 '



Let

[ +1)T
[’I[(T):J‘ttprl hD[(Z+ ) _tjemdt, i:()al""’k_la
so that
HC(T.k) =S H,(T).
i=0
Applying Leibniz’s rule,
dH,(T) dr, 0
i — ) T i+l L 2 T d
o= () S [ f (T
where
i+1)T
f(t,T)th[(H) —tjeR’.
Since
I—E ﬂ—i t —(l+l)T %—ﬂ
kT odr kY k0 dr kK
and
+1)T  (i+1)T
[(ti+1):D((l+ ) _(l+ ) ]:0,
k k
the upper-boundary term vanishes. Moreover,
i+1)T
I(t,.)zD (l+ ) z :DZ,
k k k
and
0 (i+1)T_t i+l
oT k k
Therefore,
H(T) D) g DT
dT k ' k
Using
e—Rt,. _e—RtH,
[{re™dt = ———,
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we obtain

dH,(T) _ hD(i+1) (e*R" g )_ hDiT
dr kR k*

—Rt,
e i

Differentiating once more gives

dzHi (T) hDR —RiT/k —RT/k RT
e e—— —26 e —1+—.
dTr k k

Hence,

62HC(T,k) _ kz':l dzHi (T) _ k1 hDR -RIT/k | -RT/E g RT
5 =2 > =2 e e +— |
aT i=0 dT i=0 k k

To establish positivity, let

RT

x=—>0.

Then,
e >1+x (x>0),

which implies

e’ >1-x,
and hence

e —1+x>0.
Because

h>0, D>0, R>0, k>0,

and

~RiT
e iT/k >0,

every term in the above summation is strictly positive. Therefore,

O*HC (T, k)

o >0, VT >0,

which establishes eq (21).
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