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Abstract: In paper Jamal et aBp] developed a retailer's model for optimal cycle time and mawt times for a retailer’ in a
deteriorating - item inventory situation where a wholesaléows a specified credit period to the retailer for paymeithout any
charge. This paper is the extension of Jamal et32] paper. In competitive business environment the most itapbrobjectives for
companies is to reduce replenishment cost. This paperdmnssthe inventory policy for non deteriorating items wittpenential
demand rate. The demand rate is assumed to be increasingpfuattime .In this study a retailer's model for optimal éy¢ime and
optimal payment times for a retailer have been developeéyeva supplier allows a particular credit period to the bdgepayment
without any extra charge. The supplier and buyer system gefed as a optimal profit problem to determine the optimahpayt time
under different parameters under the same condition. Tireerioal technique method is used to solve the problem foirfgndptimal
payment time and optimal inventory cycle time. The resuléeschscussed with the help of sensitivity analysis of thenoglk solution
with respect to the different parameters of the system isrgiv

Keywords: Inventory, exponential demand, supplier, buyer, crediioge payment

1 Introduction improving the firm’'s inventory performance. The main

, o aim of companies is to meet demand on time providing
Demand plays an important factor in inventory high quality service. In today’s business world buyer
management. Four types of demand are basicallyyromotional activity has become more common. For
assumed in inventory model, i.e. constant demand, timeyample free goods, displays, advertising and so on. The
dependent demand, probabilistic demand and stockpromotion policy is very important for the buyer residual
dependent demand. Initially the demand rate of the itemcosts may be incurred by too many promotions while too
was assumed to be constant. However in real markefe\y may result in lower sales revenue.
situation, demand is not constant with respect to time.
The EOQ model is generally used to find the optimal  Goyal [1] developed an EOQ model under permissible
order quantity in order to minimize the total inventory delay in payments. He ignored the difference between the
cost. The EOQ model assumes that the entire order for apurchase cost and selling price, and concluded that the
item is received into inventory at one given time. In recenteconomic replenishment interval and order quantity
years, large numbers of research papers/articles have begenerally increases marginally under permissible delay
presented by researchers in different areas in real lifperiod. Goyal’s 1] model was corrected by Dave][by
problems, for controlling inventory. The most important assuming the fact that the selling price is higher than its
concern of the management is to decide when and howpurchase cost. Teng and Churgj fletermined economic
much to manufacture so that the total cost associated witlproduction quantity in an inventory model for
the inventory system should be minimum. In classicaldeteriorating items. Sridharad][developed an inventory
EOQ model the demand rate is assumed to be a constantodel for non-deteriorating items. Jamal et af] [
or time-dependent. Inventories are often replenishedleveloped optimal payment time for a retailer under
periodically at a certain production rate which is seldom permitted delay of payment by the wholesaler. Hwang
infinite. Operational processes such as inventoryand Shinn ¢] presented retailer’s pricing and lot sizing
management and mass customization must be effective ipolicy for exponentially deteriorating products under the
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condition of permissible delay in payment by consideringdeveloped by Ouyang et al2%. Hou and Lin pR6]
demand rate is a function of the selling price and optimaldeveloped a cash flow oriented EOQ model with
retailer price and lot size simultaneously. Huang [ deteriorating items under permissible delay in payments.
presented retailers inventory system as a costlaggi et al. 27] developed EOQ model retailer's optimal
minimization problem to determine the retailer's optimal ordering policy under two stage trade credit financing by
inventory as a cost minimization problem to determine theconsidering] demand rate to be a function of credit period
retailer’s optimal inventory cycle time and optimal order offered by the retailer to the customers using discounted
guantity is obtained. Chung and Huargj fleveloped an cash flow (DCF) approach.

economic production quantity model (EPQ) for a retailer It has been observed that the demand is usually influenced
where the suppler offers a permissible delay in paymentsby the amount of stock displayed in the shelves; i.e. the
All the above researchers established their EOQ and EP@emand rate may go up and down if the on- hand
inventory models under constant demand rate. But in reainventory level increases or decreases. Ray and Chaudhuri
life demand rate is not always constant, it vary with time. [28] developed an EOQ model with stock- dependent
Teng et al. §] developed economic order quantity model demand, shortage, inflation and time discounting. Hou
with trade credit financing for non- decreasing demand.[29 developed an EOQ model for deteriorating items
Tripathy [10] developed ordering policy for linear with stock- dependent consumption rate and shortages
deteriorating items for declining demand with permissible under inflation and time discounting and obtained the
delay in payments. Tripathilfl] developed an inventory total cost function is convex. Alfares3(] developed
model with shortage, time - dependent demand rate anthventory model with stock - level dependent demand rate
guantity dependent permissible delay in payment .Sarkaand variable holding cost. EOQ models with general
[12] developed an EOQ model for finite replenishment demand and holding cost function was developed by Goh
rate where demand rate and deterioration rate are botf31].

time dependent. SanaJ] presented an EOQ model over In this paper the demand rate is considered as exponential
an infinite time horizon for perishable item where demandtime dependent. The main objective of this paper is to
is price dependent and partial backorder is permittedobtain minimum total profit Z(P,T).This paper is the
Teng [14] developed an EPQ model with investments on extension of Jamal et al3f] in which deterioration and
imperfect production process under limited capacity. demand rate both are constant. The remainder of the
All the above articles/ papers are based on the assumptiopaper is organized as follows. Relevant notation and
that the cost due to inventory system remains constanassumptions are given in the next section 2. This is
over the period. This assumption may not be true in thefollowed by mathematical formulation in section 3. The
real life, as many countries contain annual inflation rate.determination of optimal solution is presented in Section
As inflation increases the value of money goes down4. Computational results are given in section 5. Finally,
which erodes the future worth of saving and forces onesuggestions and concluding remarks are given in last
for more current spending. Therefore the effect of section 6

inflation cannot be ignored.Silver and Meab] were first
developed the EOQ model for the case of varying
demand. Aggarwal et al.lp] established an inventory
model for exponential demand rate and it is increasing . .
function of time. Gupla and Vrat1[] presented an 2 Notationand assumption
inventory model for stock- dependent demand rate.

Buzacott [L8] developed EOQ model with inflation The following notation is used through this paper:

subject to different types of pricing policies. Bose et al. A
[19] developed a model on deteriorating items with linear ¢
time dependent demand rate and shortages under inflatiop,
and time discounting. Jaggi et aR(] presented a paper
optimal order policy for deteriorating items with inflation |,
induced demand using a discounted cash flow (DCF)j,
approach over a finite planning horizon. Tripathi et al.
[21] developed a cash flow oriented EOQ model of |
deteriorating items with time - dependent demand rateg
under permissible delay in payments. Jaggi et 28] [ M
developed EOQ model credit financing in economic
ordering policies of deteriorating items using discounted p
cash flow (DCF) approach. Teng23 developed Q
discounted cash flow analysis on inventory control unders
various suppliers’ trade credits. Chang et aR4[ T
presented an EOQ model for deteriorating items under (t)

: the ordering cost of inventory (dollars/ order)

: the unit purchase cost per item (dollars/ order)

. the initial demand rate (i.e. &= 0)

. the inventory carrying cost rate

. the interest earned per dollar per unit time

. the interest paid per dollar per unit time
(dollars/ dollar-year)

: interest payable per cycle

. total interest earned per cycle

. permissible delay fixed by the wholesaler in

settling the account

. payment time of the retailer

. order quantity (unit per order)

. the selling price (dollar/unit)

. the length of the inventory cycle (time units)

: the inventory level at timé&’

trade credits. An EOQ model for deteriorating items was z(P, T) : the total variable profit per cycle per unit time
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(a)The sales revenue SR is given by
R=Dp / Aoedt — Aap ©T-1) (@

(b)In most inventory systems the ordering cost of raw
material is fixed at A dollars/order.

(c)The holding cost or carrying cost is a function of

average inventory and it is given by

HC = |c/| 'C)“’ {(aT-1)eT+1} (3)

- (d)The net cost of the unpaid inventory at tintéis the
T\\ cost of current inventory at time’; minus the profit
I I on the amount sold during timd, minus the interest

‘ earned from the sales revenue during tivhel he extra
amount that can be paid off in the profit on the amount
sold after the permissible delay tinve Therefore, the
interest payable per cycle for the inventory is given by

Fig. 1: The vendor and buyer inventory system

P M M

HC : holding cost function =1, / ol (t) — (s—c) / Aoetdt — sl / Aoe® 1t b it

p : selling price i 5 5

SR : sales revenue

z(P,T) : the variable profit per cycle P .

D =D(t) = Aoe” : demand rate —(s—=¢)lp / Aoe™ tdt

In addition the following assumptions are being made 0
to develop aforesaid model: Aol p at P _ gaM
(1)The demand rate is exponentially increasing with time T a {c{e (P—M)— a }

and is represented 0y = D(t) = Aoe”!, wherea is s

constantand & a < 1. —{(s—c) (™ —1) - =5 (aMe™ — e"’M+1)}(P—M)}
(2)Shortages are not allowed. a
(3)Asingle item is considered over the fixed periodnit _ (s=0)lpho {(aP —aM—1)efPM) 4 1}

of time. a?
(4)Lead time is zero. (4)
(5)The replenishment occurs instantaneously at an infinite

rate. Interest earned per cycle is the interest earned during the

positive inventory, and it is given by
. : M T-P

3 Mathematical Formulation E_g (/)\oe"”.tdt+ / /\oe"”.tdt>
The inventory depletes due to the demand only. The 0

wholesaler and retailer's model works on a number of  Aodle 2 _ M _ a(T—P)

system parameters of which inflation is an important — 292€ ) \je® +(T— p)e0'<T*P> 4

factor. The inventory level at time’*I (t) during the time a a

period(0 <t < T)is given by: (5)

dij(tt) — D) = —Ae™, (0<t<T) (1) The total variable cost per cyckP, T) is given by

With the boundary conditioh(T) = 0. ART)=SR-A-HC-I+E (6)
The total profit may be evaluated under different The variable profit per unit tim&(P, T) is

situations. The variable profit is a function of sales ’

revenue, ordering cost, carrying cost, interest earned and (PT)

interest payable. ZPT)=—+ (7)
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Theoretically, the optimum value oP* and T’ can be
obtained from (7), by differentiating partially with resyie 922(PT)
to ‘P’ and T’ and putting the partial derivatives to zero, ’( a2 ) 0,

swe (£587) (4350 (2352 > o

(%&) > 0, and hence, optimal

but it is difficult to evaluate these equations for finding solution gives the minimum value of total profit.

exact optimal value ofP’ and T’. In practiceaT < 1.

The appropriate values of the decision variables that

Thus using the series expansion of exponential terms anchinimize the total profit function lead to the solution of

ignoring third and higher power off T and aM etc.
Equation (7) becomes

aT A icAg(1+aT)T
Z(RT) ~ plo (”7) _?_¥
Aolp aT s(P+M)

a(

) sleM?(1+aM)
e (L G

2
)\OSI e
2T

+ {M?(1+aM)+ (T —P)?+a(T —P)3}

(8)

4 Determination of Optimal solution

Taking the first and second derivatives of Equation (8) with

respect toP” and T’ respectively, we obtain

0Z(PT) Ao
oP 2T
—cT(2+aT) —sleM?(1+aM)}

—sle(T —P)(2+3aT —3aP)]

[Ip{2sP+a(s—c) (3P* — 6PM +4M?)

9)
02;:{” = flz [2A—Aglp{s(P+M)+a(s—c)
(2M? + P? — 2PM) — sleM? (1+ aM) } (P — M)

—Aosle {M? (14 aM)+P?(1—aP)}| + aAoT (sle—ic)

+)\—20{pa+sle—ic—aclp(P—M)—35IeaP}
(10)
0?Z(PT) A
%:?O[S(IP_H‘E) (11)
+3a {(s—c)lp(P—M)+5le(T-P)}] >0
0? A
% = —foz[lp{ZSm—a(s—c)
(3P? —6PM +4M?) + acT2+sleM? (1+aM) }
+8le(P+T)(2+3aT —3aP)] <0
(12)

2
% = T_13 [Aolp{s(P+M)+a(s—c)

(2M? +P? - 2PM) — sleM? (1+ aM)} (P— M)

+Aosle {M?(1+aM) +P?(1—aP)} — 2A] + aXo(sle —ic)

(13)

the problem. From Equations (9) and (10) it is clear that
the response surface of the total profit functiéf(®, T) in

(8) is convex inP’ and’T’ which minimize variable profit
Z(P,T) can be obtained by solving equati ';;T) =0,

and 02;';’” = 0, simultaneously within a stated range.

Putting 25T — 0, and 22T = 0 from (9) and (10)
we get

(P— My {2sP+ a(s—c)(3P° — 6PM + 4M?) —cT (2+aT)

—sleM? (1+aM)} —sle(T —P)(2+3aT —3aP) =0
(14)

2a Ao (Sle— iC)T3+Ao{pa —ic—calp(P—M)
+9le(1—3aP)} T?+2A— Aolp {S(P+M) +a (s—¢)
(2M? 4 P?— 2PM) — sleM? (14 aM) } (P— M)

—AoSle {M2(1+aM)+P?(1—aP)} =0
(15)

From Equations (14) and (15) we obtain optim@&l and

‘T’ simultaneously. Equations (14) and (15) are non linear
simultaneous equations. So, it is not easy to evaluate the
closed form solution directly. Mathematica 7 is used for
finding optimal numerical values & = P* andT =T*
simultaneously.

5 Computational Results

The mathematica Software is used for finding the optimal
payment periodP and optimal cycle timeT’. Let Ag =
1000 units/yearA = 200 dollars/ordernp = 100/unit/year,
i =0.12/year|e = 0.13 year, and = 1.2c. In this model
we assumeil < P* < T*,
All the observations in following Tables done by the
assumptiorM < P* < T*. Table 1 and 2 are constructed
to study the effects of payment interest rdge earned
interestle unit, ordering cost ,permissible delay tim&l
on payment delay perio®, inventory cycle timeT,a,
and total profitZ(P,T). Different parametric values are
used in constructing these values are given in vector
forms as le = (0.080.1,0.120.130.15),c =
(20.60,100,140,200) dollars/unit, M = (0,15,30,45)
days, anda = (0.01,0.02,0.03,0.04,0.05). It should be
noted here that the time units used M, andT in the
model are in ‘years’ while for ease of convenience, the
units exhibited in the example are in ‘day’.

The blank spaces mentioned in tables, below shows
that results are valid according to assumption
M<P*<TH
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Table 1.(a): Optimal delay with fixed I, =0.20 and I. = 0.13

=001 a=0.02
c M T p* Z(P.T) ¢ M T* p* Z(P.T)
20 0 106 96 98630.3 20 0 119 107 O8783.2
15 107 96 98789.5 15 120 108 989428
30 108 97 989385 30 121 109 99093.5
45 110 99 99078.3 45 123 11 992358
60 ] 38 52 97465.0 60 0 59 53 97544.6
15 58 52 97931.0 15 60 54 98010.8
30 54 63 98344.0 30 62 56 984264
45 63 57 98711.1 45 65 58 98797.7
100 0 44 40 96688.1 100 0 45 40 96747.9
15 45 40 974504 15 46 41 975113
30 47 42 98102.5 30 48 43 98166.7
45 50 45 98662.8 45 51 46 987323
140 0 37 33 96061.1 140 0 37 34 96111.1
15 8 34 97113.5 15 38 35 97164.8
30 40 36 97987.0 30 41 37 98042.7
45 = Ty 45—
200 0 31 28 952742 200 0 31 28 95315.7
15 3 29 96751.3 15 32 29 96794.3
30 35 31 97933.5 30 35 32 97981.4
45 — e 45 o — —
Table 1.(b): Optimal delay with fixed I, =0.20 and I. = 0.13
a=003 a=0.04
c M T* p* Z(P.T) c M T* p* Z(P,T)
20 0 138 124 98957.4 20 o 168 152 99165.2
15 138 125 9117.7 15 169 152 99326.1
30 140 125 99270.1 30 171 154 99480.6
45 140 128 99415.3 45 174 157 99629.2
60 o 61 55 97626.1 60 Y] 63 57 977103
15 62 56 98093.1 15 64 58 98178.3
30 64 57 98511.3 30 66 59 98599.2
45 67 60 98886.8 45 69 62 98978.9
100 0 46 41 96808.7 100 o 46 42 96870.9
15 46 42 975732 15 47 43 97636.4
30 49 44 98232.0 30 50 45 98298.6
45 52 47 98803.0 45 53 48 98875.0
140 0 38 34 96161.8 140 o 39 35 96213.0
15 39 3 972168 15 39 35 972694
30 41 30 98098.7 30 42 37 981553
45 ———- —a—— ——— 45 m——— e R
200 0 31 28 95357.5 200 o 32 28 95399.6
15 32 29 96837.7 15 33 29 96881.5
30 35 32 98029.6 30 36 32 98078.3
45 e == toEeme 45 e T
@=0.05 a=0.05
20 o 228 206 99436.0 140 0 39 35 96264.9
15 230 208 99597.8 15 40 36 97322.7
30 232 210 99754.9 30 43 38 982126
45 236 213 99907.5 45 - - R
60 0 66 359 97797.6 200 0 32 29 954421
15 66 60 98266.5 15 33 30 96925.7
30 68 62 98690.2 30 36 33 98127.3
45 71 65 99074.4 45 - 25 s
100 0 47 43 96933.9
15 48 43 97700.7
30 S1 46 98366.4
45 54 49 98948.2

Table 2: Optimal delay with fixed I, = 0.20 and « = 0.05

1.=0.08 1.=0.10
c M T P* Z(P.T) c M T* P* Z(PT)
30 0 227 201 994312 20 0 328 204 994333
15 229 203 99591.7 15 229 205 99594.3
30 233 207 99744.7 30 233 208 99749.0
45 239 212 99890.7 45 238 213 99897.6
60 0 66 58 97793.6 60 0 66 S8 97795.4
15 67 59 98246.3 15 67 59 98254.5
3070 62 98619.8 30 70 62 98650.0
45 75 67 98935.5 45 74 66 98990.4
100 0 47 42 96929.1 100 0 47 42 96931.2
15 49 43 97658.3 15 49 43 97675.4
30 083 a7 98219.0 30 52 46 982775
45 59 52 98647.3 45 57 51 98765.1
140 0 39 34 96259.4 140 0 39 35 96261.9
15 40 36 97252.4 15 40 36 972812
30 45 40 97970.5 30 4 39 98066.1
45 51 46 98485.4 as 50 45 98673.8
200 0 32 34 95435.7 200 0 32 28 954385
15 33 36 96809.2 15 33 30 968558
300 39 40 97724.5 30 34 38 978325
45 = B 45 G e
L=0.12 L=0.15
c M T* P Z(P.T) c M T p* Z(P.D)
20 o0 228 206 99435.2 20 0 229 208 99437.0
15 239 207 99596.7 15 230 209 99599.9
30 232 213 99753.0 30 232 211 997386
45 236 213 99904.3 45 234 213 99013.9
60 0 66 58 97796.9 60 0 66 60 97708.9
15 67 60 98262.5 15 66 60 98274.3
30 69 62 98676.8 30 68 61 97717.1
45 72 65 99046.1 45 70 64 99131.7
100 0 47 42 4535.24 100 0 a7 43 96935.4
15 48 43 3628.82 15 48 44 97717.3
30 51 46 98336.6 30 50 45 98426.6
45 56 50 98886.2 45 52 47 99075.5
140 0 39 35 96264.0 140 0 39 35 96266.7
15 40 36 97308.9 15 40 36 97350.2
30 43 39 97308.9 30 44 40
45 - — _— 45 —— —
200 0 32 29 95441.0 200 0 32 29
15 33 30 96902.4 15 33 30
30 37 33 98044.6 30 35 32
45 e S T - s

All the above observations sum up as follows:

From Table 1 it is observed that the payment peried
the inventory cycle time T’ and total profitZ(PT)
increases with the increase of permissible delay tike. *
The payment periodP and the cycle timeT’ become
longer with increase ofd’. It is also clear from Table 1
that the payment delay period has a direct relationship
and the total profit has a direct relationship witH .

Table 2, shows that both cycles tim&’‘and payment
period P’ tend to increase as the earned interest fate
increase. It also indicates that there is increase of total
inventory profit with increase of earned interest riatdt

is observed from all the above tables that the increase of
‘a’ results increase inP = P*T = T* and
Z(PT)=2(P*,T%).

It is also observed from all the above tables that the
increase of unit purchase cost’ ‘results decrease in
P=PT=T"andZ(PT) =2Z(P*,T%).

Note: If a = 0, then this model becomes Jamal et al. [32]
model for zero deterioration rate.

6 Conclusion and future Research
This paper addresses a retailer's model for optimal

strategy for payment time. A model for optimal cycle and
payment time for a retailer in an inventory situation with
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exponential time dependent product where a vendoi2] Dave, U. (1985). Economic order quantity under condisio
allows a specified credit period to the buyer for payment of permissible delay in payments by Goya. Journal of the
without any interest. In this paper we adopted an Operational Research Society, 36, 1069.

exponential demand with respect to time i.e.[3]Teng, J.T. and Chang, C.T. (2005). Economic Production
R(t) = Age? Ao > 0,0 < a < 1, implying exponential quantity models for deteriorating items with price and ktoc
increase in the demand. An exponential demand rate ggge;ggentdemand. Computers and Operational Research, 32,
being very high, it is unclear whether the real market A .

demand of any product can be rise exponentially. Thell Sridharan, V. (1993). An inventory model for non-

exponential time dependent rate takes place in the case of deteriorating items. International Journal of Production
P P P Economics, 32, 99-101.

the seasonal products, disaster, earthquake, natur?g] Jamal, AM.M.. Sarker, B.R., and Wang, S. (2000). Optima

calamities etc. . payment time for a retailer under permitted delay of payment
Test results shows that the total profit increases and the py" the wholesaler. International Journal of Production

optimal payment time and cycle time becomes shorter as  gconomics, 66, 59-66.

the unit selling price increases relative to unit purchase6] Hwang, H. and Shinn, S.W. (1997). Retailers pricing amd |
cost, which indicates that the buyer should settle his sizing policy for exponentially deteriorating productsden
account relatively soon. We can also see that the payment the condition of permissible delay in payments. Computers
time reduces in general as the difference between and operations Research, 24(6), 539- 547.

payment time and earned interest rates increased’]Huang, Y.F. (2007). Economic order quantity under
However the total cost increases. Mathematica software is  conditionally permissible delay in payments. European
used for finding optimal solutions. Truncated Taylor's _ Journal of Operational Research, 176, 911-924.

series is used in exponential terms for finding closed forml8) €hung, K.J. and Huang, Y.F. (2003). The optimal cycle
optimal solutions. time for EPQ inventory model under permissible delay in

. . . payments. International Journal of Production Economics,
Numerical results show that the total inventory profit 84, 307-318.

increases.with increage .permissible' dglay peribd. ¢ _[9]Teng, J.T. Min, J. and Pan, Q. (2012).Economic order
Also total inventory profit increases with increase of unit =~ 4,antity model with trade credit financing for non- decragsi
cost per item. In addition the increase of interest earned  jemand. Omega, 40, 328-335.

per dollarly, results, increase of cycle time period and [10] Tripathy, C.K. (2011). Ordering policy for linear

payment period P’ and total inventory profit. Higher deteriorating items for declining demand with permissible
value of credit period implies higher value of total delay in payments. International Journal of open problems
inventory profit. and computational Math., 4(3), 152-160.

The proposed model can be extended in several ways. Fdt1] Tripathi, R.P. and Misra, S.S. (2011). An inventory rabd
instance, we may extend the non-deterioration rate to time  with shortage, Time-Dependent demand rate and quantity
dependent deterioration rate. In addition, we could dependent permissible delay in payment. Global Journal of
consider the demand as a function of quantity, stock- _Pure and Applied Mathematics, 7(1), 47-55.

dependent, selling price, allow for shortages, cashi12] Sarkar, B. (2012). An EOQ model with delay and time
discount etc varying deterioration rate. Mathematical and Computer

Modelling, 55, 367 - 377.
[13] Sana, S. S. (2010). Optimal selling price and lot sizéhwi
time varying deterioration and partial backlogging. Apgli
Acknowledgement Mathematics and Computation, 217, 185-194.
[14] Teng, H.M. (2013). Quality inspect ability investment
The authors are grateful to the anonymous referee for a on imperfect production process under limited capital.

careful checking of the details and for helpful comments International Journal of Operation Research, 10(1), 38 - 47
that improved this paper. [15] ilver ,E.A. and Meal, H.C. (1973). A heuristic for seleg

lot size quantities for the case of a determining time- vagyi
demand rate and discrete opportunities of replenishment.
Journal of Operational Research Society,14, 64 -74.

Appendlx [16] Aggarwal,R. Rajput, D./ and Varshney,N.K. (2009).
Integrated inventory system with the effect of inflation and

The solution of 1) is given byl (t) = % (e9T —eft) (0< credit period. International Journal of Applied Enginegri

t < T) with the conditionl (T) = 0 and order quantity is Research, 4(11), 2337 - 2348.

Q=1(0)= % (ech _ 1) [17] Gupta, R, and Vrat,P. (1986). Inventory model for stocl

dependent consumption rate. Opsearch, 23(1), 19 - 24.
[18] Buzacott, J.A. (1975). Economic order quantity with
inflation. Operations Research Quarterly, 26(3), 553 - 558.
References [19] Bose, S., Goswami, A. and Choudhuri, K.S. (1995).
An EOQ model for deteriorating items with linear time-
[1] Goyal, S.K. (1985). Economic order quantity under dependent demand rate and shortages under inflation and time
conditions of permissible delay in payments. Journal of the  discounting. Journal of the Operational Research Sociéty,
operational research society, 36, 335 - 338. 771 -782.

(@© 2014 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci. Lett.2, No. 3, 95-101 (2014) Www.naturalspu

blishing.com/Journals.asp

%}\r S r’) 101

[20] Jaggi, C.K., Aggarwal, K.K., and Goel, S.K. (2006). Dyl
order policy for deteriorating items with inflation induced
demand. International Journal of Production Economic3, 10
707 - 714.

[21] Tripathi,R.P. Misra, S.S. and Shukla, H.S. (2011). Afca
flow oriented EOQ model of deteriorating items with time-

dependent demand rate under permissible delay in payments.

International Journal of Business & Information Technglog
1(2), 153 - 158.

[22] Jaggi, C.K. and Aggarwal, C.K. (1994). Credit financing
in economic ordering policies of deteriorating items.
International Journal of Production Economics, 34,1515.15

[23] Teng, J.T. (2006).Discount cash- flow analysis on Ibegn
Control under various suppliers trade credits. Intermetio
Journal of Operational Research, 3(1), 23-29.

[24] Chang,C.T.,Ouyang,L.Y., and Teng, J.T. (2003). An EOQ
model for deteriorating items under supplier credit linked
ordering quantity. Applied Mathematical Modelling, 27,398
- 996.

[25] Ouyang, L.Y.,Chang, C.T. ,and Teng, J.T.(2005). An EOQ
model for deteriorating items under trade credits. Jouofal
the Operational Research Society, 56, 719 - 726.

[26] Hou, K.L., and Lin, L.C. (2009). A cash flow oriented
EOQ model for deteriorating items under permissible delay
in payments. Journal of Applied Sciences,9(9), 1791 - 1794.

[27] Jaggi,C.K., Aggarwal, K.K., and Goel, S.K. (2007).
Retailers optimal ordering policy under two stage tradelitre
financing. Advanced Modeling and Optimization, 9(1), 67 -
80.

[28] Ray, J. and Chaudhuri, K.S. (1997). An EOQ model

R. P Tripathi s
Professor and Head of
Department of Mathematics
at Graphic Era University,
Dehradun (Uttarakhand)
INDIA. He obtained his Ph.D
degree in Mathematics and
master degree in Mathematics
form DDU Gorakhpur
University (UP) INDIA. His
research interests include operations research, modeling
and simulation, economics and information system, graph
theory and Finsler Geometry. He presented his research at
several national and international conferences, and
workshops on C++, finite element methods, MATLAB.
His articles appeared in the Journal of Springer,
Inderscience, Tamkang Journal of Mathematics, Taiwan,
Republic of China, International Journal of Operations
Research, Taylor and Francis and many other reputed

journals. He also published several books for engineering

students. He has been teaching courses at Graphic Era
University, Dehradun Uttarakhand (INDIA) .He is
reviewer of European Journal of Operational Research,
International Journal of Production Research, Springer
and many other reputed journals.

with stock- dependent demand, shortage, inflation and time-

discounting. International Journal of Production Econzani
53, 171 - 180.

[29] Hou, K.L. (2006). An inventory model for deteriorating
items with stock- dependent consumption rate and shortage
under inflation and time discounting. European Journal of
Operational Research, 168, 463 - 474.

[30] Alfares, H.K. (2007). Inventory model with stock-

S

level dependent demand rate and variable holding cost.

International Journal of Production Economics, 108, 259 -
265.

[31] Goh, M. (1994). EOQ model with general demand and
holding cost function. European Journal of Operational
Research, 73, 50 - 54.

[32] Jamal, A.M.M. Sarker, B.R. and Wang, S. (2000). Optimal
payment time for a retailer under permitted delay of payment
by the wholesaler. International Journal of Production
Economics, 66, 59 - 66.

(@© 2014 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

	Introduction
	Notation and assumption
	Mathematical Formulation
	Determination of Optimal solution
	Computational Results
	Conclusion and future Research

