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Abstract: In the year 2011, Y. Liang and F. Zhou presented an inventagtlahwith two levels of storages, in which one has finite
dimension and the other has infinite dimension, and with itimmélly permissible delay in payments. In essence, icentrated on the
establishment of the inventory model, but did not concéatoa the validity of the processes of finding the optimal Sotufrom the
viewpoint of logic. In addition, it ignored whether the cadgehe trade credit periody, is greater than the time interval and whether the
order quantity is greater thaM units or not, so the discussion of the optimal solution isstjpeable. The main purpose of this paper is
to characterize the optimal solutions in accordance wigHainctional behavior of the total average cost under diffecircumstances,
not only to overcome the shortcomings in the aforementiomexk of Y. Liang and F. Zhou, but also to obtain accurate aticlvke
solution procedures. Finally, numerical examples aremgivéllustrate the theoretical results and the sensitiitglysis of the optimal
solution with respect to the parameters of the system isechout to reveal the exact results.

Keywords: Inventory modelling; Economic order quantity; Deteriamgt items; Permissible delay in payments; Limited storage
capacity; Mathematical solution procedures; Optimal Sofy Sensitivity analysis.

1 Introduction to buy more, to increase market share or to deplete
inventories of certain items. Recently, a lot of articles

In modern business transactions, allowing a grace perio&ons'.der Inventory models for deteriorating items with
permissible delay in payments. For examplel] [

for settling the amount owed is becoming ubiquitous. S
Usually, there is no charge if the outstanding amount isdeveloped an EOQ model for deteriorating items under

settled within the permitted fixed settlement period;SUpplier credits linked to ordering quantitg]] [3], [4],

beyond the the permitted fixed settlement period, interes{5] provided lot-sizing Fjecisions under pgrmissible Qela}y
is charged. Conversely, the retailer can sell items in_payments depending on the ordering gquantity in

accumulate revenues and finally earn interest during théj'ﬁergm circumstances. 6l establlshgd _Inventory
permissible delay period. Furthermore, the main purposé)rder.mg. policies of delayed deteriorating items under
of the permissible delay period is to encourage the retaiIePermISSIble delay in payments/][established an EPQ
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model for deteriorating items with up-stream full trade analysis with respect to the parameters of the system is
credit and down-stream partial trade credd] fevealed performed.

the retailers optimal ordering policy for deteriorating

items with maximum lifetime under suppliers trade credit

financing. Many additional related developments can be2 M athematical For mulation

found in [9,10,11,12,13,14,15,16,17,18,19,20,21,22

and 23], and in the references cited therein. The notation and assumptions in this paper are the same

On the other hand, in many practical situations, when@S that of 0] except for the last item. In addition, Liang
an attractive price discount for bulk purchase is available@"d Zhou £0] focused on the assumption that the order
or the items are seasonal or the cost of procuring items i§luantity is always greater than the capacity of the owned
higher than other inventory related cost or demand of theVarehouse, so this article denoteRythe time interval in
items is very high, these items cannot be accommodatelyNich the order quantity is greater thahunits so that the
in the existing store facility located at busy market places "€qualityQ = W holds true if and only ifl = Ta.

In this regard, for storing the excess items, one additional, ©On the other hand, because of the continuitjo(f) at
storage facility is hired on rental basis, which may be imetw, Liang and Zhou40] revealed that

located a little away from it. Furthermore, a rented D

warehouse (RW) is used to store the excess units over the W.g 9w — — (e"<T“W> — 1) . (1)
fixed capacity on the own warehouse (OW) and the a

retailer is served first RW, then from OW.24] From Eq. (), it is obvious that
incorporated the concepts of the basic two-warehouse

inventory model and the conditions of permissible delay 1 DeT — aW
in payments in order to generalize the earlier wazk| [ tw = a In (?) @)
Recently, R and [27] explored an inventory model for

deteriorating items with two warehouses in which the  Thus, it can be easily seen thgtis a function ofT,
deterioration rates of items in OW and RW are different. and that the total average co$t, is a function ofT, not
[28] studied lot-sizing decisions for deteriorating items T andt,. However, Liang and Zhou4[] supposed that
with capacity constraints under an order-size-dependerthe total average cost was a functionfofindt,,, so their
trade credit. 29 studied a two-warehouse inventory solution procedures are questionable and their numerical
model for deteriorating items and stock dependentexamples are incorrect. Consequently, this article will
demand under conditionally permissible delay in paymentadopt the calculus approach not only to overcome
in imprecise environment3[] studied a two-warehouse shortcomings 40], but also to develop the complete
inventory model for deteriorating items with linear solution procedures for it.

increasing demand under conditionally permissible delay  Firstly, we must investigate and discuss whether or not
in payment. B1] explored the optimal strategy of the timet, in which inventory level reducesW is greater
deterioration items with capacity constraints underthanM, so the inequalitj > t,, holds true if and only if
two-levels of trade credit policy. Many additional related

investigations can be found ir82,33,34,35,36,37,38] 1 (De‘”—aW) ST

and B9, and also in the references cited therein. a In D

This paper explores an inventory model under the
situation considered in the work of Liang and Zha@]|
who explored a two-warehouse inventory model for 1 De™ _ qw
deterioration items under conditionally permissible glela M* = a In (?)
in payment and its object was seen to fifid',t;) such
that TC(T*,t;) is the minimum value. However, it is : W >
found thatt, is a function of T which results in Then the inequalithd = tw
observation that the total average co€l is established
by a decision variableT, not by bothT andt,. In
addition, Liang and Zhou4{] ignored whetherM is 1 (De‘”—aW) .

For notational convenience, let

holds true if and only iM* =
T. Secondly, in the case when the inequalgy< t,, holds
true if and only if

greater than the time interval and that the order quantity is o In D
greater thaWV units or not, so this paper characterizes the

validity of the optimal solutions in accordance with the e |et
functional behavior of the total average cost under

different circumstances in order to overcome the T*_£|n<De"Ta—aW>
shortcomings in the work of Liang and Zho4q]. It also a T q D '

presents simple and easy-to-understand solution

procedures. Finally, numerical examples to illustrate theThen the inequalityT, < ty holds true if and only if
theoretical results are presented and the sensitivityT; < T. Afterwards, the total average cost can be divided
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into the following three cases:
Case(1): T <M < M*;
Case(2): M < T < M¥;

and

Case(3): M <M* < T;.

For convenience, we treat allG(T) (i = 1,2,3)
defined orl > 0. Egs. 8), (9) and (0) yield

TCi(M*) =TCy(M*)  and  TCy(M)=TCs(M).

So, clearly, the functiomC(T) is continuous and well-
defined ol = T

We remark in passing that the circumstances of Caes ( case2. Suppose thatM < T; < M*. Under this

and @) were not discussed by Liang and Zhd@].

Casel. Suppose thatT,; < M < M*. Under this
circumstance, Liang and Zhod(] revealed that the total

relevant cosTC(T) is given by

TCy(T) if M <T (3a)
TC(T)={ TC(T) if M<T<M* (3b)
TC(T) if Ty <T<M, (3¢

where
TCy(T) = $+ B% (e +cB) (eﬁ‘w — Btu— 1) @

+olp (MM — B (1~ M)~ 1)]
 pleDM2 W

 * a7 [(ho-+ca) (1—e ™) +clp (6™ —e0W)]
+ % (ho +ca +clp) (e"(T"W) —a (T —ty) 71)., (5)
e =24 ﬁ% [t +08) (&~ Bt 1) | + % [(ho +-ca) (1 )]
- ple;MZ + % (ho+car) (e”’(T"W) —a (T —ty) — 1)
32? (e“(T’M)—a(T—M)—l) (6)
and
TC3(T) = ? + B% [(h, +cB) (eﬁtw — Btu— 1)] + % [(h0+ca) (l—e’m‘"’)}

D a(T-tw) _ iy pleD
+ 0T (ho+cor)<e a(T—tw) l)+ 2

eM-T). (7)

Substituting Eq.1) into Eqgs. é), (6) and (7), we obtain
the total relevant cost function as follows:

A (ho+ca) D(h +cB) w
TCUT) =3+ =g7— W-D(T—tu)+ — + (e —Btu—1)
2
+§ (et *D<T*tw))] ®
TN = 24 <h°;TC“) (W=D (T —t)) + D%;CB) (- ptu—1)
2
N p'e;'\" n % (W —a (T —m)-1) ©
and
rea() = £+ Lo w-p(r -1+ 20LE (P, 1)
_PD@M-T)

5 (10)

circumstance, we see that the total relevant 6T ) is

given by:
[ TC(T)  if MT<T (11a)
TC(m) = { TC(T) if Ty <T<M*. (11b)

Since TC(M*) = TCy(M*), TC(T) is continuous and
well-defined onT = T

Case 3. Suppose thatM < M* < T;. Under this
circumstance, we find that the total relevant cb8{T) is
given by

TC(T)=TCy(T). (12)

Clearly, therefore, the functioMC(T) is continuous
and well-defined off = T as well.

3 Theoretical Results and Optimal Solutions
First of all, Egs. 8) to (10) yield

TCHT) = = {—A+ —<h°zw) (DTdﬂ 7thfw>

=1 aT
U *BZ’B)D (BTeﬁthL_‘lf’ 7[3T2L_|\'_V 7eﬁ‘W+Btw+1>
+% (Pt ) S % (0 Bty —M) 1)
7§ (We"’M +DtW7DTzL_‘If’> + p"*ZMZ } 13)

TCH(T) = T—lz {—A+ M (DTZL_I‘T 7thfw>

(hy +cB)D At dbw g
g (13Teﬁt ﬁfﬁTﬁfeﬁt +[3tw+l>
cl,D

leDM?
+ (aTe“(T’M)—e”’(T’M>—aM+l) +Pe7} (14)

and

TCy(T) = {7A+ (ho+ca) (DTdﬂth\,‘ﬁW)

BRE a dT
(N +SB)D ( prep Ot prdty
g (PTG AT

+ PIDT? } . (15)

Py B, + 1)

2
Next, we let

fi(T) = -A

(ho +ca) dty B
+ a DTdT Dty —W

(hr +¢B)D w dtw dtw w
B it e o
ADT (et q) S _ % (M B (tu—M) - 1)

dt,
_am _ w
(We + Dty — DT aT ) +

pl.DM2
>

Q-

(16)
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(ho +ca) dty
o DT aT Dty —

fo(T) = —A+ w)
<BTe5‘W dh _ BT dﬂ — P Bty + 1)

4 +IBCI3)D

clpD ( an

2
+ 222 (aTe(T-M) _ga(T-M) _ aM+l) pleDM
a? 2

and

fg(T) =—-A+

(ho +ca) dtw
o DTdT Dty —-W

ﬁTdﬂ 7eﬁtw+ﬁtw+l>

. (hr 7;;3) (BTeﬁt"" dtw
pleDT2

+=— (18)

Thus, clearly, we have

(1) = (noB—ha)DT (dZtW>+ (h +cf) DTeﬁtW{

af dT2

o(5) (5]

efltw—M) dty d?ty d?ty
(5 B (&) (3] (50)8).
(19)
oy (B —ha)DT (d?,\  (h +cB)DT g, dty \? [ d%t,
tem) = EPT (G ) (g2t [ﬁ(ﬁ) *(ﬁ)}
+clpDTe? (™M) (20)
and
oy (B —ha)DT (d?y\  (h +cB)DT g, dty \? [ d%t,
fem) = PR RT (G )+ (g {’3 (&) + (ﬁ)}
+pleDT. (21)
We also have
dtw\? d%, DeT (BDe"T —a?w)
ﬁ(ﬁ> + gz = e _aw? >0ifBD>a’W  (22)

Therefore, we find that/(T) > 0 andfi(T) (i=1,2,3)is
increasing o = 0, respectively.
Finally, we consider the case when

f1(T) =0, (23)

fo(T) =0 (24)
and

f3(T)=0. (25)

Let T, T, and Ty denote the roots of Eqs28), (24) and

(25), respectively, if their roots exist. Furthermore, Egs.

(16) to (18) reveal the fact that

4y = f1(M7), (26)

Ay = f(M7), (27)

8o = £5(M) = f5(M) (28)

and
Az = f3(Ty). (29)

Most strikingly, whenT = M*, we obtaint, = M, so
we have

f1(M*) = fo(M™),
that is,
A =4
Egs. @6) to (29) imply that
Al > Az > A3.

We recall thaffC/(T) (i =1,2,3) is increasing o = 0.
From
lim fi(T) =

T—o

0

(i=1,23)

and thelntermediate Value Theorem (see, for example,
[41] and [42]), we have the following results.

Theorem 1. Supposethat T, <M < M*. Then

(1) IfA1>0,4A,>0and Az >0, then T* =T, and
TC(T*) =TC(Ty).
(2) IfA;>0,A>0and A3 £ 0, then T* = T3 and
TC(T*) =TC(T3).
(3) IfA1 >0 A, =0and A3 =0, then T* =T, and
TC(T*) =TC(T).
(4) 1fA1=0 A <0and A3 £0, then T* =T, and
TC(T*) =TC(Ty).
Proof. We consider the following cases:
(1) If Ay > 0,4, > 0andAs > 0, then
dTCy(M*) _ dTCy(M*) 0,
dT dT
dTC(M)  dTC3(M) -0
dar dT
and
dTCy(Ty)
—aT > 0.

Hence, we getM* > T, M > T; and Tj > T;.
Additionally, we have
(@) TCy(T) isincreasing oM™, ).
(b) TCy(T) is increasing oM, M*].
(c) TC3(T) isincreasing onT;, M].
Combining (a) to (c), we conclude thatC(T) is
increasing onT,", »). So, we have
T =T and

TC(T*) =TC(Ty).

(@© 2016 NSP
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(2) IfA1>0,4,>0andA; £0,then (b) TCy(T) is decreasing ofM,M*].
(c) TCs(T) is decreasing ofil;", M].

dTC, (M*) _ dTG(MY) Combining (a) to (c), we conclude th&C(T) is

ar  dT >0, decreasing onT,, T;"| and increasing offiT;", ). So,
T =T/ TC(T*) =TC(Ty).
dTC(M) _ dTCs(M) _ 1 andTC(T) = TC(Ty)
T dT - We thus have completed the proof of Theorem
and dTCy(Ty) The above arguments are to reveal the exploration of

<0. functional behaviors oT C1(T), TCy(T) andTC3(T) on

intervals [M*, ), [M,M*] and [T;",M], respectively, to
jointly decide whether or noT, T;, T3 or TS is the

optimal solutionT* of TC(T) on the whole domain
T=>T,.

dT
Hence, we see thd* > T, M > T,  andT; < T <M.
Additionally, we have
(@) TCy(T) isincreasing oM™, ).
(b) TCy(T) is increasing orfiM, M*].
(c) TC3(T) is decreasing ofil, ;] and increasing

on [T, M].

Combining (a) to (c), we conclude thatC(T) is
decreasing ofT;, T5] and increasing offiT5, ). So,
we have

4 Further Theoretical Results and Optimal
Solutions

The inventory models of the following cases:

Case(2: M < T; < M*

Case(3: M <M* < TS

were ignored by Liang and Zhod ()], so we will present
complete solution procedures (which are missingdia])
0, in this section.

T =T5 and TC(T*) =TC(T3).
(3) IfA;1>0,4, <0andA3 <0, then

dTC (M*)  dTCy(M¥)

ar~  dT In the case wheM < T} < M*, Eq. (14) yields
dTC(M) _ dTCo(M) _ o *
ar ~  dT = TG(Ta) = w75 2(Ta). (30)
and . a
dTGs(Ma) _ Similarly, if we let
daT =7
Ay = To(Ty), (31)

Hence, we observe thad* > T, M < T, < M* and

T3 > M. Additionally, we have

(&) TCy(T) isincreasing ofiM*, ).

(b) TCy(T) is decreasing oM, T’] and increasing

on[T,,,M*].

(c) TCs(T) is decreasing ofil;", M].

Combining (a) to (c), we conclude th&C(T) is (1) If A1 > 0, A4 > 0, then T° = Ty and

decreasing onT;, T;] and increasing offiT;,»). So, TC(T*) =TC(Ty).

we have ) If A > 0, A
TC(T*) =TC(T).

TC(T") =TC(Ty). B) If AL £ 0, A
TC(T*) =TC(Ty).

then we are led to the fact thAi > A4. As implied above,
we have the following results.

Theorem 2. Supposethat M < T; < M*. Then

[IA

0, then T* = T, and

T =T, and

A

0, then T* = T and

(4) 1f A <0,4, <0andA; < 0, then

Proof. We consider the following cases:
dTC (M*)  dTCy(M¥)

= =0,
dT dt (1) If Ay >0andA4 > 0, then
dTC(M dTC3(M
(M) _ dTCM) dTC(M*)  dTCy(M*)
dT daT = >0
daT dT
and .
dTGs(Ty) - 0 and
dar =7 dTCy(Ty) -0
Hence, we see thadl* < T, M < Tj and T > M. dT

Additionally, we have
(@) TCy(T) is decreasing ofM*, T;"] and increasing
on [T, ).

Hence, we see thdd* > T;" andT] > T;". Furthermore,
we have
(@) TCy(T) isincreasing ofiM*, ).

(@© 2016 NSP
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(b) TCy(T) is increasing oriT;, M*].
Combining (a) and (b), we conclude tha&C(T) is
increasing onT,’, ). So, we have

T =T, TC(T*) =TC(Ty).
(2) If Ay >0andA4 <0, then
dTCy(M*)  dTCy(M¥)
dT N daT

and

>0

and i

dTC(Ta)
dT

Hence, we see thaMl* > T and T; < T,) = M*.

Furthermore, we have

(@) TCy(T) isincreasing oM™, o).

(b) TCy(T) is decreasing offiT;, T,] and increasing

on|[T,,M*].

Combining (a) and (b), we conclude tha&C(T) is

decreasing ofT,, T, | and increasing offiT;’, ). So,

T* =T; andTC(T*) = TC(Ty).

(3) If A1 <0and <0, thenT™SM) _ dTGMMD) < g
and ‘”%T@) < 0. Hence,M* < T} and M* = T,.
Furthermore, we have
(a) TCyi(T) is decreasing ofivi*, T;"] and increasing

on [T}, ).
(b) TCy(T) is decreasing ofil;, M*].
Combining (a) and (b), we conclude tha&C(T) is
decreasing onfT;, T;"] and increasing offiT;", ). So,
T* = T; andTC(T*) = TC(Ty).
We have thus completed the proof of Theordm

Finally, in the case wheM < M* < T, we find that
TC(T) =TCy(T). Eq. (13) yields
_ 1
=12
Similarly, if we let As = f1(T;), then we have the
following results.
Theorem 3. Suppose now that M < M* < T;. Then
(1) IfAs>0,thenT* =T, and TC(T*) =TC(T,).
(2) IfAs<0,thenT* =T, and TC(T*) = TC(Ty).
We consider the following cases:

TC(Ta) f1(T2) (32)

Proof.

(1) If A5 >0, then
dTCy(Ty)
dT
Hence, we observe thafy > T;" and TCy(T) is
increasing onT,’, »). So, we conclude that
T =T, TC(T*) =TC(Ty).

(2) Ifas=0, then% < 0. Hence, we see th@f <
T andTCy(T) is decreasing offly", T;] and increasing
on [T;*,»). We conclude thalT* = T;" andTC(T*) =
TC(Ty).

We have completed the proof of Theor&m

> 0.

and

5 Illustrative Numerical Examples and
Tables

In this section, we will illustrate all of the theoretical
results by numerical examples and tables. For example,
our main results (Theorends 2 and 3 of the Sections 3
and 4) are illustrated by Tablds2 and3, respectively. In
addition, due to the uncertainties in any decision-making
situation, sensitivity analysis will provide significant
assistance in the decision-making process, so sensitivity
analysis of the optimal solution with respect to the
parameters of the system is also carried out. We will first
explore all dimensions of the parameters in the following
examples are the same as those in ExarhpiE[40] (see,

for details, Example$, 2 and3 below).

Examplel. Let A = $1500/orderD = 2000units/year,
M = 2 =0.25yeara = 0.1, B = 0.06, ho = $1/unitlyear,
hr = $3/unit/year,c = $10/unit/year,p = $15/unit/year,
Ip = $0.15/$/year,le = $0.12/$/year andV = 100units,
According to Theorem-(4), the exact optimal solution is
given by

T; =0.0995< M* =0.2986 T*=T;=05336 and TC(T*)=4624

Table 1: The results of Theorem 1

A D W M  Theorem A; Ay Az T TC(TY)
10 400 100 ® 1-1) >0 >0 >0 T;=04879 745469
400 1000 100 & 1-2) >0 >0 =0 T;=03857 104830
300 400 100 & 1-3) >0 =0 =0 T;=05391 6632074
600 400 100 & 1-(4) £0 =0 =0 T;/=07560 1126300

Example2. Leth,=$1/unit/yearh; = $3/unit/yeara =
0.1, B = 0.06, c = $10/unit/yearp = $15/unit/year) , =
$0.15/$/year]e = $0.12/$/year and, = 0.2469. Then we
haveT, = 0.4879 andV* = 0.7350.

Table 2: The results of Theorem 2

A D W M Theorem A; 44 T* TC(T*)
10 400 100 @8 2-(1) >0 >0 T;=04879 3987944
250 400 100 @ 2-(2) >0 <0 T;=05020 7058018
500 400 100 @ 2-3) £0 =0 T;=06967 112270

Example3. Lethy, = $1/unit/yearh, = $3/unit/yearc =
$10/unit/yearp = $15/unit/yeara = 0.1, B = 0.06, |, =
$0.15/%/year]e = $0.12/$/year and, = 0.2469. Then we
haveT; = 0.4879 andV* = 0.5397.

Table 3: The results of Theorem 3

A D W M Theorem As T TC(T*)
150 400 100 @ 3-(1) >0 T;=0484 5677781
250 400 100 @B 3-(2) >0 T;=05039 7721533

(© 2016 NSP
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Table 4: Sensitivity Analysis

MW A D T M* Theorem A; 4, As T TC(TY)
025 100 1500 2000 .0995 02986 14 €0 <0 <0 T;=05336 46240
3500 00570 02778 1-(4) <0 <0 <0 T;=04028 5797

5000 00399 02695 1-4) <0 <0 <0 T;=03355 66038

2000 2000 @995 02986 1-(4) <0 <0 <0 T;=06166 5493

3500 00570 02778 1-(4) <0 <0 <0 T;=04658 694

5000 00399 02695 14 <0 <0 <0 T;=03895 7982

2500 2000 (0995 02986 1-(4) <0 <0 <0 T,;,=06886 6259

3500 00570 02778 14 <0 <0 <0 T;=05208 79613

5000 00399 02695 1-(4) <0 <0 <0 T;=04355 9199

250 1500 2000 @469 03712 1-4) <0 <0 <0 T;=05362 4438
3500 01418 03194 1-(4) <0 <0 <0 T;=04044 5593

5000 00995 02986 1-(4) <0 <0 <0 T,;,=03366 6394

2000 2000 (469 03712 1-(4) <0 <0 <0 T;=06182 5296l

3500 01418 03194 1-(4) <0 <0 <0 T;=04664 67415

5000 00995 02986 1-4) <0 <0 <0 T;=0389 77714

2500 2000 (469 03712 1-(4) <0 <0 <0 T;=06902 60608

3500 01418 03194 1-(4) <0 <0 <0 T;=05214 7753

5000 00995 02986 1-(4) <0 <0 <0 T;=04356 898

04 400 1500 2000 @922 05903 1-3) >0 <0 <0 T,=05379 375%
3500 02260 05092 12) 20 >0 <0 T;=03999 44964

5000 01587 04766 1-2) >0 >0 <0 T;=03339 4878

2000 2000 (8922 05903 1-4) <0 <0 <0 T;/=06193 462%

3500 02260 05092 1-3) 20 <0 <0 T,=04631 56551

5000 01587 04766 1-2) >0 >0 <0 T;=03845 6262

2500 2000 (8922 05903 14 <0 <0 <0 T;=06903 5388

3500 02260 05092 1-(4) <0 <0 <0 T;,=05182 6673

5000 01587 04766 1-3) =20 <0 <0 T;=04307 748%

Example4. Let hy = $1/unit/year,h; = $3/unit/year, 6 Conclusion
¢ = $10/unit/yearp = $15/unit/yeara = 0.1, 3 = 0.06,
Ip = $0.15/$/year,le = $0.12/$/year andTy = 0.2469.  This study has discussed the optimal ordering decisions in
Then we havd, = 0.4879 andV* = 0.4421. [40]. It focused on the condition th& = W, that is, the
retailer must hire the rented warehouse for holding
Finally, we will explore the sensitivity analysis of the inventory. However, the object of the papdf] was seen
optimal solution with respect to the parametéfsAand  to find (T*,t}) such thatTC(T*,t;) is the minimum
D, which are the same as id(], in order to obtain the value, which is questionable. For this, we explored the
exact results. The results are shown in Table same problems as that idQ], but we have presented an
) ) exact and mathematically valid solution procedure based
Based on the computational results, we obtain theypon the functional behavior of the total average cost
exact solutions and the following results: under the conditions of each of the following three cases:

1. An increase in the value dd will result in an  Case(1): Tf <M < M*;
increase iNTC(T*), but a decrease ifi*. That is, a . * *.
higher value ofD causes a higher value aiC(T*), Case (2): M < Ta*< M*’
but a lower value of *, Case(3): M <M* <Tj.

2. As the value of A increases, the optimal e remark in passing that Cas® @nd Case3) in our
rep|enlshment CyC|e t|mé-* and the m":"mu.m total article were not discussed by Liang and Zhoto][
average costC(T") will be increased. Itimplies that, Fyrthermore, we have established several theoretical
if the Orde“ng cost Is h|gher, it is reasonable that theresu“s which are given as Theoremg and3in order to
retailer orders more quantity to lower its ordering cost determine the optimal solutions under various
when the ordering costincreases. circumstances. Finally, numerical examples and

3. As the storage capacity of OW is increased, thesensitivity analysis of the optimal solution with respext t
replenishment cycle tim& * increases, but the cost the parameters have also been included in order to
goes down. That is, a higher value W causes a jl|lystrate the theoretical results and validate the exact
higher value off*, but lower value off C(T*). solution procedures presented here.
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