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- DESCRIPTION AND DEVELOPMENT OF
DETERMINISTIC INVENTORY MODELS

3.1 INTRODUCTION :

An inventory problem can be solved by using several
. methods starting from trial-and-error methods to mathematical
and simulation models. Mathematical models helps in deriving
certain rules which may suddest how to minimizé the total
inventory cost in case of detérministic demand or hov to
‘minimize expected cost in case of probabilistic demand. The
detérministic' model are usually termed as EOQ models. EOQ is
the size and shortage cost (if allowed) during giveﬁ peribd of
time,

NOTATION -USED TO DEVELOP INVENTORY MODELS :

The notation used for development of various inventory
models are as Tfollows. The brackets indicates the unit of

measurement of each,

Cu = Purchase (or manufacturing) cost per unit (Rs./unit).
Cp = Ordering (set-up)} cost per order (Rs./order).‘
Ch = Cost of carrying one unit in the inventory for é

given length of time (Rs./unit-time).
o = Cost of carrying one Rs.’s worth of inﬁentory per
time period (percent/time}.

CS = Shortage cost per unit per time (Rs./unit-time).

D = Demand rate, units per time (unit/time).

L



24

Q = Order quantity i.e., no. pf units ordered per order
{(unit).
R - = Reorder point .i.e., the level of inventory at which

an order’is placed (units).

L = Replenishment lead time {(time}.
n = No. of orders per time period {(orders/time).
t = Reorder cycle time i.e., the time interval between

successive orders to replenish (time).

‘tp = Production period (time).

= Production rate i.e., the rate of which quantity @ is

added to inventory (quantity/time).

TC = Total inventory.cost {Rs. ).
TIC = bTotal incremental inventory cost (Rs.)
T = OQOptimal cycle time

IThe deterministic inventory models can be classified into-
the follpwihg three catedories.
1. Inventory Models with no shortage
2. Inventory Models with shortage
3. Economic Lot size model with quantity discounts

1. INVENTORY MODELS WITH NO SHORTAGE :
MODEL-1

1.1 THE ECONOMIC 10T SIZE MODEL :

The assumption made under this model are as follows :

i} The demand is contineous at a constant rate



ii) Replenishment is instantaneous i.e., the entire order
quan?ity is received all at one time as soon as the
‘drdef is placed.
iii) No sﬁortages are allowed
| iv) Quantity diécounts.arevnot available
From the sbove assumptions, the following relationship can Se
estéblishéd. - -
‘i.e., @ =D.t.
~ In other words, one can say that the quantity ordered: must be
sufficientv to satisfy the demand rate during reorder cycle
time t.

Figure 3.1 shows that the behaviour of an inventory
systeﬁ‘ which operates by the above listed assumptions. Aé
the beginning of the cycle time we start with a maximu;
amount of 'inventory equal to the order quantity Q. As this
aﬁount is used wup, the level of inventoryjdrops at a fixeé
rate equal to tﬁe demand rate D. When it reaches a reorder
point .R, énough inventory is available +to cover expected
demand during the lead time L. At this point, an order is
placed equal to Q which arrives at +the end of lead time,
~when the inventory level reaches zero. This amount is placed
in stock all at once and the inventory level goes up to its

maximum value,.

"
|
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Fig. 3.1 : Inventory level with cont. démand and’ instan-
teneous supply
In this case .the total incremental inventory cost is
given by

Total incremental cost = carrying cost + ordering cost

Average investment { No. of order placed
= level x ‘carryving + ¢ per year x ordering
. cost/unit/year j { cost/order R

I Imax + Imin ; D .
me 2 . Ch+—~Q‘~"’. Cp.

TIC = 2 ¢ + 2 ¢y (3.1)

2 Q



Here +the shortade cost Cs = @ because shortages are not

allowed and purchase cost. C is constant because quantit§
discounts are not available. |

\
The optimal value of Q which minimizes TIC is obtained

by equating the first derivative of TIC w.r. to Q@ +to zero.

. d S| - D -
e Sg(TI0 =~ Cn o Cp =0
N Q* = EOQ = -2-%92 | : (3.2)
A : Y

The formula (3.2) is known as Harris or Wilson economic lot

size model formula.

Further, to find optimal replenishment cycle time £* we use

Q = D.t.
% 2C '
th=p=9" = 2 , (3.3)
D o)

Now to find number of orders to be placed in given time period

can be determined by using

o

' C
N = ._g;.: A ---------~Ch . A (3-4)
P

[

Finally, minimum value of TIC‘ can be determined by

TIC* = ./2DC, G, | - (3.38)



28

GRAPHICAL REPRESENTATION :
' '

Graphical Representation of Economic L0t Size Mo@el is as

follows :-
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‘ Fig. 3.2 : Relationship between EOQ & TIC
MODEL-2

1.2 TBE ECONOMIC 10T SIZE MODEL WiTH DEFFERENT RATES OF
DEMAND IN DIFFERENT CYCLES :

The inventory system in this case is based on the same
assumptions as in model-1 except that the demand is constant
with different rates in different cycles i,e., Demand is

dynanic.
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If +,, t,, -, T, are the times of successive cycles

and D,, D,, *** D, are the demand rates at these cycles
respeétively then the total period T is g€iven by

T = by + &, + 000 4 g,

The behaviour of an inventory system which operates by the

above assumptions is shown in the foilqwing figure.

- e meaw  —

lsz@\ — e - = - - o — ——
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I smine = [}

TIME T —

Fig. 3.3 : Inventory level with different rates of

demand in different cycles.
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Suppose each time a fixed quantity séy q is produced then the
number of production cycles in total time period T will be
n o= -2

w———

+ : - q

where D is the total demand in time period T. Thus, the

inventory carrying cost and set-up cost for the time period T

will be

carrving cost = Ch + _%— at, Ch 4+ 2 4 —%. q'tn Ch

u

carrying cost'
set-up cost = Dixcg
[2] % ¢

Hence the total yearly incremental inyentory cost is given by

TIC = - q Cy T +,{-§—] Cp | ‘ (%)

For optimum value of @ which minimizes TIC, we have

4 =1 DG o
Sa(TIC) = - Co T = 0
— DCy, _ 4 G, T
g* 2

/2DC
e @ =@ =E0Q = A /—7B
_ ChT

Also
4 (rrcy = 2% 5 0 Q

Thus, the minimum value of TIC cen be obtained by substituting

the value of q in equation (%)

o
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TIC T2C, Cu(D/T) = optimum cost (3.6)
From above equation it can be noted that there is a uniform

rate of demand D if Model-1 is replaced by the average rate
of demand (D/T). '

MODEL -3

1.3 THE ECONOMIC LOT SIZE MODEL WITH FINITE
REPLENISHMENT (SUPPLY) RATE : '

This model is alsoc based on the assumptions in Model-1 w

except that of instantaneous replenishwment. The additional
assumptions made here are as follows
i)} Supply is contineous and constant until Q@ units are
supplied to stock then it stops.
ii} The production rate per unit of time is dreater than
demand rate i.e., P > D.
iii) Production begins immediately after production set-up.

The inventory system is shown in the following diagram.
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Fig. 3.4 : Inventory level with finite replenishment rate.
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<

If ty is the time required to produce the amount Q@ at a*

rate P

and simultaneously decreased at the rate of D. Thus
inventory accumulates at the rate of (P-D) units. Therefore,
the maximum inventory level reached at the end of tp will be
Imax = (P-D) tp
= (P-D) -2 = (1 - Dy q.
(P-D) P (1 P ) Q
Since Imin = 0 therefore the average inventory will be
QL (1 - Dy,
2 ¢ . P )
Thus the carrying éost rer unit of time is given by
3 st:._..@_. 1"—2—0
carrying co 5 ( D ) Cp
& get-up cost = »g— Cp.
Addihg the above two costs we have
- __D D
TIC = 8- (1 - ) Gy + -~ G (%%)
For optimum value of Q which minimizes TIC, we must have
4 rrc=-1 (1-Dyg -D ¢ =o.
7 2D C
. Q::EOQ:A/// PDC
(1“T)h
r ZDCP P
= s 3.7
v Ch (P"D) ( )
and 4 (110) = 22 ¢, > 0.
dQ* Q” -
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Thus, the minimum value of TIC can be obtained by substituting

the value of Q in (#*%)

s _ D
TIC = ~/2DCy Cp(l - o) (3.8)

Finally, optimum production cycle time

Q. oLy P 3.9
TR G A A =Y (3.9)

2. INVENTORY MODELS WITH SHORTAGES -

All models discussed so far were based on the assumption
that sﬁortage cost was not allowed. As a result, all EOQ
models presented in earlier section involved a trade-off
betvween ordering cost and carrying cost.  However, there could
be situations in vhich an economic advantage may be gained by
allowing shortages to occur.

The sadvantages of allowing shortages to occur are as
follows :

1. Increase in cycle time results in spreading the ordering
(set-up) costs over a londger period.
2. The reduced venbory carryind cost in a planning period

is less thas e increase in total inventory cost due to

shortage condition.
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MODEL-4

2.1 ECONOMIC 10T SIZE MODEL WITH CONSTANT DEMAND AND
YARIABLE ORDER CYCLE TIME :

This model is based on all assumptions of Model-1 except
that shortades ‘(stock outs) are allowed. The figure 3.5
describes the changes in the inventory level with time. Every
time the quantity Q is réceived, all back orders equal to an
emount R are taken care of first and the remaining quantity
M is placed in inventory as the surplus from which demand
during next cycle will be satisfied. Here it may be noted
that R units of Q are always in the back order list, i.e.,

thene are noever carried in stock. Thus 1t ylelds savings on

the inventory carrying cost.

4
vy o
R S S
™
= TIME T
— Y . _N._BRECRDER
lg - LRV,

Fig. 3.5 : Inventory level with shortades
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In this system, except for the purchase cost € which will be
fixed, all other types of costs will be affected by the
decisions concerning Q@ and M. Thus, in this case, we seek
‘to minimize.the total incremental cost.

TIC = ordering cost + cafrying cost + shortage cost.
Suppose that shortage cost incurred is proportional to the

number of units short and the duration ty, of the shortage.

Now the time ty when a positive inventory is available is

given by

Also the total cycle time t is given by

= Q.
t =

Thus, the average invenlory on hand can be determined by

dividing the area of the triandle ABC by the cycle time.

Average inventory :'—%— (~%—) ty
- _M*®
T
= M = 9
for ty D’ t D and
carrying cost = —ﬁf. Ch'
2Q

In this way, the time during which back orders incurred is

given by
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Therefore, the averade back order level can be determined by

dividing the area under the triangle CFE by the cycle time +t.

i.o., Averades InvenbLory ~‘ %’ (QQM)‘ "b
for ty, = Q:ﬁ,
b D
* %
A shortadge cost = ig%%l— NV

Hence, the total yearly incremental cost is given by

=_D M2 -M)*
TIC(Q,M) = 2. Cp + Lo Cy +'LQ§§l~. Cq (3.10)

Since TIC is the function of two variables Q and M

AN for its minimum we must have

&L(TIC) &*(TIC) 3 (TIC)

st - oMr  oaoM
. F(TIC) _ S(TIC)
end s = 0 and oM - 0.
L The resultant optimum values are
Q¥ = fv/f 2209. (Ch+CS) Economic order quantity (3.11)
b a8
/'.’ Cr.+
and M¥ = ~S chP. ( hccs) Optimal stock level (3.12)
h 8

In view of (3.11) and (3.12), (3.10) gives

7

7 C )
Tic¥ = ~” 2DCy Ch(ch*gs) Optinal cost

Further, optimal amount back ordered in units R = Q% - M*,
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Finally,,

¥
Total oycle time t :-Jl-.

D
- ﬁvxftigi. <Ch;zs) (3.13)
- '-5
2.2 ECONOMIC 10T SIZE MODEL WITH CONSTANT DEMAND AND
REORDER CYCLE TIME :
Let the reorder cycle time t be fixed i.e., inventory

is to be supplied after every time period t. Also let @ = D.t
where D is the demand rate per unit time, Q is the fixed
lot size to meet the demand for the period t. As shown in
figure 3.5 the amount M(< Q) is planned to meet the demand
during time t; = M/D. Since the ordering (set-up) cost and
time t are constant, therefore the total incremental cost
(TIC) 1is diven by
TIC(M) = carryiﬁg cost + shortade cost

_ M
T o2Q

Cp, + ~%5 (@-M)y* . Cq (3.14)

Since TIC ig the function of M only, therefore for optimal
value of M and for minimum value of» TIC, we must have
d__ TIiC) = ;ﬁ- é N Q-My C -1} = 0.

4 (TI0) = B G + L @M ¢, (-1)

i

w— M= ( ‘s y Q= ( Cg ). Dt.

1

Ch+CS Ch+CS
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Since the condition

d.’c
——(TIC) > O,
dm*

for minimum cost is also satisfied

Lt optimal value of M 1is given by
C
M* = ¢ 8y . D.t. (optimal inventory level).
Ch+CB

By substituting this value of M in TIC equation, the

minimum cost a0 obtained is as follows

TIC = <.(3b.1.9§) . D.t. (optimal cost). (3.15)

Ch . Cu

MODEL-6
2.3 ECONOMIC T SIZE MODEL WITH FINITE REPLENISHMENT
RATE _AND SHORTAGE ALLOWED :
This model is based on the same assumptions as in model-3

except that shortages are allowed.:- The inventory system can
graphically be presented as followst

: TIME T

2 >
'“‘OF

| PROL" cyvar. Timm (L) /b

1 .. ol
Fig. 3.6 : Inventory level w?tg finite replenishment and
shortages allowed.



In this case we are interested to minimise the total yearly

incremental cost

TIC = set-up cost + carrying cost + shortage cost. -

As in case of model-3, the maximum inventory level say Q,

reached at the end of ﬁime t, 1is given by

Q = (P-D) t, (a)
After time t, the stock Q, is used up during t, thus we
have

Q, = Dt, (b)
During time t,; shortadge occured at the rgte of D. Thus the
maximum shortade occured is given by

Q; = Dt, (c)
After time t,, the production starts Qnd therefore shortage

starts reducing at the rate of (P-D) t, 1i.e.

Q, = (P-D) t, (d)

The average inventory and amount of shortage during the

production cycle time t  1is given by

Q. {(t,+ t
Averade inventory = é oS ; z)
Q. (t,+ t
and Average shortade = é 2 : s}

But production cycle timeé t = t, + t, + t3'+ te

) :Qx +Q1+Q2*Qz
P-D D D P-D
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Q’(P-D * 5 ) o+ Q( 5t P~D)

N
b= i (@4 Q) (3.16)

Now if Q@ 1is the lot size then

Q,:Q“Q"‘Dt,—])‘b‘

]
o
|
L
‘
o

H
~~
o
o
b d
o
{
w2
o
H
o
ot

Q, +@, = (B0, q.

Substituting value of Q,+ Q; 1in equation (3.16) we get

= P ‘..E.:..Q_ :_Q._ .
b= X O Q=3 (3.17)

Hence the expression for TIC can be written as

’ N 1 Qb v by) 1 Quty+ ty)
TIC(Q;Q‘ ‘Qt) - “"Q‘"“ pr e ! ‘t . Ch 5 T Cs
=2 Cp + e sbe (@F .0y v Q. Cy)
=D

or TIC(Q,@) = 2- Cp + 7 <§§6) {ch {ELa - Q) +at cs]

The necessary conditions for the optimal value of TIC are

&(TIC) - , _
-l _%5<§§ﬁ>{zch{2§9 Q- Q.} % (-1) + 2q, cs] =0

Ckf 2 - 1} v 2
a1 - Ly e -

=0
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A b Y - D
G ey 4 . (3.18)
#(TIC) D | 1 P-D Qr
- _ D c-c I ST et | L N S
E%) o * 2 5 T e,
- P
- 2z
:-_._Q_.C‘FC -—1—"(1“0)“ Qz ]
Qt P M2 P 2a*(1- L)
- Q:Cj‘i = 0
teg- Dy '
Q{1 b )
, z
N - D' Cp* 9§~ (1 - D y - (C?+ Ce)Q, =0 (3.18)
QF 2 P 2Q%(1- -g->

Now putting the value QF from (3.18) in (3.18) we get

_ D Ch (y . D, . __ Ch _ D,
R T KU S
D =%y - D - %n
o Cp 2 (1 b Yy (1 Ch+ Cs)

/2DC(Cp+ Cy)

—_— ¥/
@=L et - 2
/2C(C+ Cg)
- / p'“h” Vs PD
4 Cr G, ( P-D) (3.20)
92 92
Since gagizzgl >0 and ga;izlgl > 0

values of Q@ and @, so obtained are optimum values

and which minimizes values of TIC

QT
\“50}

A



Q*

/2Cp(Ch+ Cg) PD
o c, ( )
# v h

¥ _ '/’ ZC Ch D
Q, = s (Ch+ C, % D.(1 -_f-’_-) (3.21)

Furthér

495 /285 Cyt Cg)

t. 3 =
production cycle time t ~/ DCp Cgll - —~—)

72C,(Cpy+ Cg)
= R vh” s P
4 e (D‘P‘DE: (3.22)

o
Lol 2
L

= (359) Q* - Q,

/2pe, C '
- - .
~" T Cpt Cg “ ) (3.23)

/”. 2DCP Ch C

- , 8 - _D 3
Lastly TIC ~ Tt C, .(1 3 ) thlmal cost (3.24)

3. THE ECONOMIC IOT SIZE MODELS WITH QUANTITY DISCOUNTS :

At the time of purchasind a quantity discount should be
taken into consideration. The discounts are normally offered
to encourage buyers to purchase more units of an item. They
are usually offered in one of the following two ways.

1. All units discounts.

2. Incremental quantity discounts.
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ASS IONS :

i) Demand is uniform and deterministic.
ii) Shortades are not allowed.
iii) Replenishment is instantaneous.

The models in this case will be different from those
discussed earlier because the purchasing price of inventory
items is also inclﬁded in the total cost which is to be
minimized.

MODEL-17

3.1 LOT SIZE MODEL WITH ALL UNITS DISCOUNT AVAILABLE :

In this case discount price is applicable to all
units purchased, if there are éeveral price breaks say
0, b, b;,***, by and the ordered quantity Q@ lies in the
discount interval, say b; - 1 £ Q ¢ b;, then prices per unit
for Q@ wunits is C; where C; < C; - 1. Therefore, the total
cost for a discount level is given by

TC; = DC; + C +.%_ch

p

i

le OIC’J

DC: +

i Cp + -2 (C; x 1) (3.25)

For each value of i, a separate cost function for each unit

price or ’each discount range can be defined.
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Fig. 3.7 : Invehtory level with price bresaks.
Figure 3.7 represents the total annual cost function
TC(Q) for any purchase quantity @, in the range 0 ¢ Q < «,

The broken line segment indicates valhe of TCi beyend their

prescribed rande. for Q and hence have no physical signi-
ficance. From figure 3.7 the following interesting characte-
risties of the curves at different levels can be observed.
1. The cost curves do not interested each other because

Ci <Cj -1 and TC;(Q) < TC;_,(Q) for all Q.

2. If Q'?, @', -+, Q™" ' are sconomic order quantities
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for the cost function TC;(Q), i =1, 2,***, n, then

Qu: < Q(z': < ¢ Q‘h*
3. The cost function TC(Q) has (n-1) points discounting

at  @Q=b,, b,, "**, by_,.

To find the optimal order quantity Q* which gives the
‘minimul total annual cost TC(Q), take the first derivatives

of TC;(Q) w.r. to Q and setting the resulting expression

equal to zero.

§g (Tes(@) = - . G+ —Ap— =0,
S Q* = ’/”6"“7"¥” (3.26)
LN i ’

Substituting value of @Y% from (3.26) in (3.25) the minimum
“value of TC;(Q) is

\

TC;(Q) = DC; + DCp ., (Cixry / 2DC;
/7 2DC ST X
4 *__72___
N Ci ¥ r
- DCi + /“v/’) ZDC.p Cl T . (3.27)
DEL -7

3.2 LOT S1ZE MODEL WITH ONE PRICE BREAK :

Suppose the followind price schedule is quoted by a supplier

in which a pricq break occurs at quantity b;. This means



Quantity Price per unit (Rs.)
0 £Q< b, Cy
b, £ Q< b, C,
Notice that C, > C,

The algorithmic procedure for determining optimal purchase

quantity is as follows.

STEP-1 : Determine Q) based on price C, by using

S
Q: ZDCE

N4

T T X
If b, £ Q¢ b, then QF is the EOQ for the given problems
i.e., @ =Q, and the optimal cost T¢* is the total cost

associated with the Qf

b
i.e., T¢*¥ = TC, = DC, + -2 C. + —2 (C, X ).
2 i. bz P 2 2.‘
STEP-2 : If Qf < b, then price per unit will be C, for Q:

units and not C,. Thus the minimum cost associated with
buying at the rate C, per unit will be observed at Q; = b,,
because the cost function TC, is monotonically increasing

in the range b, to b,.

Now calculate Qf, the EOQ with price C, and the corres-

ponding minimum total cost TC; Compare TC,(b,) and TC;i(b,}.
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If TC.(by) > TC,(Q,) then EOQ is Q* = QF otherwise Q* = b,

in the required EQOQ.
EL-

MODEL, WITH TWO PRICE BREAKS

Suppose that, the followindg price pchedule is quoted by a

supplier, in which a price break occurs at quantity b, and

b,. This means

Quantity Price per unit (Rs.)
0 ¢£Q< b, C;
b, £ Q <.bz C,
b, ¢ Q C,
Notice that C; <C, <C,.

The Aldgorithmic procedure for determining optimal quantity is

ag follows.

STEP-1 : Determine @, based on price C;. If Q%2 b,
~then Q§ is the EOQ for the given problem. i.e, @Q* = Qt and
optimal cost TC(Q,) is the cost associated with Q¥ 1If i
Qz < b, then go to step-2.

STEP-2 : Calculate QF based on price C,. If b, £ QF ¢ b,
then compare the costs TC(Q,;) and TC(b,)} to obtain EOQ.

If TC(Q¥) < TC(b,), the EOQ is Q% = QF, otherwise



If TC,(b,) > TC,(Q,) then E0Q is Q* = Qf otherwise Q* = b,
in the required EOQ.
EL-8
MODEL WITH TWO PRICE BREAKS -

Suppose that the followind price schedule is quoted by a

supplier, in which a price break occurs at quantity b, and

b;. This means

Quantity , Price per unit (Rs.)
0% Q< b C,
b, £ Q< b, Cy
b, ¢ Q Cs
Notice that Cs < C, < C,.

The Aldorithmic procedure for determining optimal quantity is

as follows.

STEP-1 :  Determine @, based on price C,. It Q¥20,
“then Q¥ is the EOQ for the given problem. i.e, Q% = Qg and
optimal cost TC(Q,)  is the cost associated with Q¥ It
Q¥ < b, then go to step-2.

STEP-2 : Calculate QF bhased on price C,. If b, ¢ Q¥ s b,

then compare the coutn TC(Q,) and TC(b,) to obtain EOQ.

If TC(QY) < TC(b,), the EOQ is Q¥ = Q¥, otherwise



is given by

. : i1
- _D D n, -
TC(Q) = —'é“— Cp + Q kg:_; Ck(bk bk._‘)
c hang .
__%_ Ci(Q - by_,) + "‘éb‘ k—tl Cibg — by
C; " r
+ a 2 (Q - i_.’)-
e 1 o -
[ ’ g; Crlbg = by} - C4 by [ “a + -%~(Ci % r)
{ 1 C; % r
+ *LDCi + 2 ki Cplby - b, - =2 5 -1 [
To find the minimum of TC(Q) differentiate it w.r. to @
in the interval b;_, ¢ Q ¢ b; and b; £ Q £ b;_, respectively
as shown below,
. _ f "“1 .‘
S5 i@} = - 0y + ki} Clby by_y) = Cj by, m%;
¢ f})&g_i_ for by, £ Q% by
[ ! D
and dQ ;TC1+‘(Q)( = - LCP oL, Cplbg— broy) - Ci4y by Py
s = gi“ for by £ Q¢ by,,.
Now for Q = b;, we have
d_{rci@ = by} = - fog + é;lck<bk— by )} D
dq ! e BEEEY:
r C;
’ :§ € Pi—y + 5
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Therefore

—g—d {TC'i(Q = bi)}.> -—-%6 {Tci+x(Q = bi)} '

This shows that minimum of TC(Q) cannot occur at a price

break point bi as shown in following figure (3.8).
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Fig. 3.8 : Inventory level with incremental quantity

disco .t.
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The above discussion can be summarized in the following steps .
to calculate the minimum of TC(Q). 1i.e.,
The algorithmic procedure is as follows :

STEP-1 : Calculate EOQ for every discount level by using the
formula

1—1
oF - 2D {Cp + k‘él Ckg (b - by, - C4 bi—-s}
¥ =

1 /%

I‘Cl
STEP-2 : If EOQ lies in the interval i.e., bj_, $ Q § by,
then calculate the associated total yearly inventory cost

TC;(Q;). Otherwise overall value of Q*(E0Q) would be equal

to Q¥ for which TC;(Q;) is minimum.
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/
l‘cf‘ E;EM *********'**-X:_***%*****.*****‘****************************************iﬁ*****
20 REM *  INTEGRATED SOFTWARE FOR DETERMINISTIC INVENTORY MODEL IS DEVELOFED *
¢ REM %  BY Mr. T. M. GARUD UNDER THE GUIDENCE OF Dr. R. V. KULKARNI *
40 REPD 233655 2% % 3 36 3 3 3 36 3 3 56 3630 3 36 363 3 3 3 W 65 2032 363 W W I I W36 I I T W I I AW I I AN F I KW NN A
56 REM
G FUEM oo o o oo o oy 5 250 250105 S0 000 000 20 00 20 00 i 07 st S ) B0 2% 2t 80 0 20 o S S 24 00 1 0D o 00 TS5 8 2502 02 2 200 I o 0 em S Bmem
70 REM : SOFTWARE FOR DETERMINISTIC INVENTORY MODELS :
B0 REM  =sssmesm o s i o 5 o oo o 500 5 25055 50 00 00 05 550 R8I35 55 75 IS S5 S5 5 T 2 00 S0 % 5% 0 330 S 2T 2 S S A 21 555 1 S 555 S50 2% S5 250 5 5 S5 5 S 5 6 S 3 R R
99 REM :THIS SOFTWARE CONSIDERS INVENTORY MODELS IN THREE DIFFERENT CATEGORIES:
183 REM @ 1. MODELS WITHOUT SHORTAGE COST ’ 2
119 REM : 2. MODELS WITH SHORTAGE COST : 3
120 REM @ 3. MODELS WITH QUANTITY DISCDUNTS >
17356 REM  soowems o s sn 5250 00 25 5000 55050100 07 150 7150 155 550100 59 08 08 50 U5 8 100 100 52 e 2 2wt 220 1 U 0 0 10 20 L0 W 528 200 580328 00 TR 5 £ 3 250 200 280 250 O R S 25 O3 S Amgm mp ww nm s wel
146 REM : DRIFFERENT NOTATIONS USED FOR DEVELOPING THIS SOFTWARE ARE AS FOLLOWS »
156¢ REM  momrom s oo oo 5050 550 100 50 57 005 50 130 35 555 155 557 0 55 350 50 20 5 S 20 0% 5 T U 2% D 25 5 I T I T L0 25 6 0 I I I 35 R 3 8 10 155 2% SN I I S R R B SIS IR
168 REM
178 REM ¢ CP : ORDERING (SET UF) CDOST PER ORDER (RS/0RDER) :
180 REM | '
196 REM 2 CU :  FURCHASE (MANMUFACTURING ) COST FER UNIT (RS/UNIT) ]
208 REM
21 REM : CH : COST OF CARRYING ONE UNIT IN THE INVENTORY FOR A GIVEN ]
226 REHM
230 REM : : LENTH OF TIME 3
246 REM
253 REM @ : (HOLDING COST) INM RE/UNIT TIME FERIOD >
266 REM
279 REM ¢ I 1 COST OF CARRYING ONE RS. WORTH OF INVENTORY PER TIME PERIOD »
280 REM
296 REM 3 CES 1 SHORTABE COST FER UNMIT PER TIME (RS/UNIT TIMED 3
Iaoo REM
I1e REM @ D :  DEMAND (CONSUMFTION) RATE IN UNITE PER TIME >
320 REM
330 REM : G 1 ECONDMIC ORDER QTY 3
I40 REM
T5G REM @1 R 1 REORDER FOINT 3
69 REM t  i.2.THE LEVEL AT WHICH ORDER IS PLACED ]
I70 REM :
TEe REM @ L 1 REPLENISHMENT LEAD TIME ]
390 REM
400 REM : N :  NO, OF ORDERS PER TIME FERIOD :
410 REM |
470 REM ¢ T : REORDER CYCLE TIME TIME i.e.THE TIME INTERVAL BETWEEN
439 REM
440 REM : : SUCCESSIVE DRDERS H
450 REM
460 REM @ TP :  PRODUCTION FPERIOD :
476 REM .
480 REM : F : PRODUCTION RATE(YEARLY) H
476 REM
560 REM : TC :  TOTAL IMVENTORY COST H
519 REM
520 REM @ TIC : MINIMUM TOTAL (YEARLY) INCREMENTAL COST H
558 REM
=49 REM e 2 2 S 2 S 2 6 3 30 R S 58 T % 0 01 0 2 0 £ U 9 0% % 0 0 % 2 S 0 5 S 0 0 5 T 68 5 D 2 23 i 5t e e g



558
Db

570

582
B
FoY1o)
6138
&29
e
644
&5
&
&7
LB
&0
7o
716
720
7ED
T4
D

750
T &0
770
786
TR0
8290
i
820
856
240
850
Ba&O
876
880
896
QEa
10

e

36
240
56
FLHO
70
2%
PFO

100

CLs

FRINT STRING® (70, "*")

COLOR 23,0,7

FRINT

FRINT ", vivvnanss SOFTWARE FOR covvinanas
FRINT $FRINT :PRINT

PRINT ".....DETERMINIETIC INVENTORY MODELS ....."
FRINT

FRINT "...DEVELOFED BY Mr, T. M. GARUD ..."

FRINT :

FRINT "...UNDER THE GUIDENCE OF Dr. R. V. KULEARNI..."

FRINT

COLOR 7,@ |

FRINT STRINGE (76, "%")

PRINT

PRINT

FRINT "DO YOU WANT TO USE THIS SOFTWARE 7 TYPE (Y/N) "
PRINT

FRINT

B$=INKEY$: IF E$="" THEN 740 ELSE IF B$="n" OR B$="N"

“IF Als="N" THEN PRINT “THANE YOU":END

FRINT "ENTER THE FASSWARD"
FRINT

PRINT

FEWs =INFUTS (3

IF PSWE="TMGE" OR FSW$="RVK" THEN 83

THEN PRINT

FRINT “"INVALID PASSWARD ...ACCE“& DENIED. .. TRY ABAIN..."

BOTO 769
CLS

FPRINT STRING$ (7@, "-")

PRINT

'COLOR 2%,9,7

PRINT "..... DETERMINISTIC INVENTORY MODELS ...:."
‘COLOR 7,0

FRINT

PRINT STRINGS (7@, "~")

FRINT

COLOR 7,8

‘PRINT STRING$(75,".") s PRINT

FRINT "1. INVENTORY MODELS WITHOUT SHORTAGE COST ":PRINT

PRINT "2. INVENTORY MODELS WITH SHORTAGE COST “:iFRINT

FRINT "ZI. INVENTORY MODELS WITH GQUANTITY DISCOUNTS " PRINT

FRINT
FRINT "4. TO STOF WORKING "
FRINT

PRINT STRING® (75, ".")

ia1e PRINT

1628

LOCATE 26, 1:FRINT STRING$ (73, "~")

1930 LOCATE Mh,l FRINT STRING$(735,"-")

1840
15

C{j{.—DR .1" ("" 7 @
LOCATE El,l:INPUT “"ENTER YOUR CHOICE (1,4 " ,C1

1246 COLOR 7,0

ia7e

on C1 GDTD 116e, 27860, 4578, 6560

1280 FRINT "INVALID CHOICE ,TRY AGAIN"

203

"THANKS" : EN



1970
1166
i11e
1120
1130
1140
1158
1169
1176
11820
1190
1200
121a
1226
12378
1240
1256
1260
1278
1286
1296
1300
1210
1320
A%
1340
1556
1369
1Z70
13360
1396
1400
1416
1426
14736
1446
1450
1466
1476
1426
1490
1506
1210
15326
15756
1340
1556
15464
18576
1580
1596
1666
16160
1620

BOTO 1056
CLS

FRINT STRINGS (70, "—")

COLOR 2%,0,7 _

FRINT "INVENTORY MODELS WITHOUT SHORTAGE COST

COLOR 7,0

FRINT STRINGS (70, "=")

FRINT

FRINT "1. ECONOMIC LOT SIZE MODEL FOR PURCHASED ITEMS

FRINT

PRINT "2. ECONOMIC LOT SIZE MODEL WITH DIFFERENT DEMANDS IN DIFF, CYCLES®
FRINT

FPRINT "3. ECONOMIC LOT SIZE MODEL WITH FINITE RATE OF REFLENISHMENT

PRINT

FPRINT "4. RETURN TO MAIN OFTIONS ©
FRINT

FRINT STRING® (7, "-")

FRINT

LOCATE 1941 :PRINT STRINGS (76, "xY)

LOCATE 21,1 sFRINT STRINGS (7a, "*")

LOCATE 26,1 : INPUT "ENTER YDUR CHODICE (1,4) @ ",C2
ON C2 BOTO 1336, 1790, 2270 2770

FRINT "INVALID CHOICE [TRY ABAIN "

G0TO 1iee

REM SUBRDUTINE TO COMPUTE EOQ,TIC,T FOR MODEL ~ I
CLs

FPRINT STRING® (76, "*")

FRINT “ECONDMIC LOT SIZE MODEL FOR PURCHASED ITEMS®
FRINT STRINGE (70, "x")

FPRINT e

INFUT "ENTER FPROCUREMENT (ORDERING OR SET UPYCOST QF *,CF
INFUT "ENTER INVENTORY CARRYING COST EXPRESSED A5 % OF AVGE. INV, INVSMT.", I
INFUT "ENTER UNIT PRICE IM Rs. CU 2" ,CU

INFUT "ENTER DEMAND IN UNITS (IN UNITSY:",D

G=SHR (2*D*CP/0U/ 1)

T=G/D

TIC=SUR (2xD*CP*CU*1)

CLS

LPFRINT STRING(7¢, "%")

LPRINT “THE INFLUT SUFFPLIED FOR THE MODEL I IS AS FOLLOWS "
LEPRINT STRINGS (70, "%")

LFRINT

LPRINT "PROCUREMENT COST PER ORDER CP = “3;CP

LFRINT

LEPRINT "INVENTORY CARRYING COST T = "31I

PRINT :

LFRINT “"UNMIT PRICE CP ="3CF

LPRINT

LPRINT "DEMAND OR CONSUMPTION D= "D

FRINT

LPRINT STRING® (76, "*")

COLOR 23,0,7

FRINT "FRESS F5 TO SEE THE QUTPUT ¢

COLOR 7,0



1630
1640
1650
1666
1670
1680
1678
1760
1710
1726
17Z%0
1740
1750
1769
1776
1786
1796
1860
igie
1820
1830
1840
1850
16460
1876
1880
189@
1906
1910
1926
1930
1740
1958
1966
1970
17860
19%a
sl %)
2610
o el
2750
2040
2650
2DEO
2670
ange
2098
2160
2110
2120
2120
2140
2156
21460

Tt

o |

STOP
CLs
LPRINT STRINGS (70, "*")
LERINT "THE OUTFUT OF MODEL 1 IS AS FOLLOWS *
LERINT STRINGS (76, "%") :
LPRINT
LPRINT "ECONOMIC ORDER GQUANTITY (EO&) @ = ";@Q
LPRINT
FRINT "THE OFTIMAL ORDER CYCLE TIME T = "57T
FRINT , :
FRINT "THE MINIMUM YEARLY TOTAL COST TIC = "“;TIC
PRINT : :
FRINT STRINGS (70, "%")
PRINT "FRESS FS TO CONTINUE ©
STOR
GOTO  11ow
REM SUBROUTINE FOR MODEL II
cLs
PRINT STRINGS (760, "%")
FRINT “INV. MODEL WITH DIFFERENT RATE OF DEMAND IN DIFFERENT CYCLES *
PRINT STRING$ (7@, "%")
FRINT
INEUT “ENTER TOTAL DEMAND IN TIME PERIOD D = ",D
INPUT “ENTER HOLDING COST CUxI, CH =",CH
INFUT “ENTER PROCUREMENT COST CF =",CF
INFUT "ENTER TOTAL TIME FERIOD T=ti+t2+...+tn “, T
=GRR (2¥D*CF/ T*CH)
TIC=SQR (2*CP*CH*D/ T)
Ni=D/01
CLS .
FRINT STRINGS (7@, "%")
PRINT “THE INFUT SUFFLIED FOR MODEL II IS AS FOLLOWS ©
FRINT STRINGS (76, "s")
FRINT
FRINT "TOTAL DEMAND (D1+D2+...+DN=D) D IN TIME FERIOD T=";D
FRINT |
FRINT "FROCUREMENT COST IN RS. CF =";CF
FRINT
FRINT “HOLDING COST CH=CU%I IS CH ="3;CH
PRINT
FRINT STRINGS (76, "%")
PRINT ‘
COLOR 23,9,7
FRINT "PRESS F5 TO SEE THE OUTFUT
COLOR 7,0
STOP .
CLS
FRINT STRINGS (7@, "%")
PRINT "THE OUTFUT OF THE MDEL II IS AS FOLLOWS®
FRINT STRINGS$ (76, "%")
FRINT
FRINT "ECONOMIC ORDER QUANTITY (EOGR) G=";G
FRINT
FRINT “NO. OF FRODUCTION CYCLES IN TOTAL TIME T = “;Ni



217¢ FPRINT .

21860 PRINT "THE MINIMUM YEARLY INCREMENTAL COST TIC = "37TIC
2190 FRINT

2200 PRINT STRINGS (70, "%')

221 FRINT

2223 COLOR 23,0,7

220 FRINT "PRESS F5 TO CONTINUE ©

2249 COLOR 7,0

2250 STOF

2260 6070 1100

2270 REM FROGRAM FOR MODEL TII CALLED FROM LN. 210

2280 CLS

2290 PRINT STRINGS (76, "%'")

2300 PRINT "INVENTORY MODEL-WITH FINITE RATE OF REPLENISHMENT
2310 PRINT STRINGS (70, "*")

2ETEG FRINT

2EITOOINPUT "ENTER AhNNUAL DEMAND IN UNMITS D =",D

2349 INPUT "ENTER SET UF COST FOR EACH PRODUCTION RUN OCFP =°,CF

2350 INFUT “ENTER INV. CARRYING /HOLDING(CUx*I)",CH

27366 INFUT "ENETR DAILY RATE OF PRODUCTION ",P

22379 INPUT "ENTER NO. OF WDRKING DAYS FOR PRODN. EACH YEAR WDAYS
2380 Q=SSR (Z2*xD*CF/ (1-D/F/WDAYS) /0H)

ARG T=0/D*UWDAYS

2400 TP=Q/F

24310 TIC=SQR(Z2%D*CP*CH* (1-D/F/WDAYS) )

2420 FRINT STRINGS® (7¢, "%")

247¢ PRINT "THE INPUT SUPFLIED FOR MODEL NO. 111 IS AS FDLLOWS®
2440 FRINT

2456 FRINT "ANNUAL DEMAND IN UNITS D="3D

2440 PRINT

2470 PRINT "SET UF COST FOR EACH FRODUCTION RUN CP =";(CF
2486 FRINT

2499 PRINT "DAILY RATE OF FRODUCTION P= "4F .

2560 FRINT

2510 PRINT "ND. OF WOREING DAYS FER YEAR = "3WDAYS:PFRINT
2520 FRINT STRINGS (70, "*")

283 PRINT

25460 PRINT "PRESS F5.T0O SEE THE OUTRUT®

2E50 STOF

2560 CLS

25790 PRINT STRINGS (7, "*")

2580 PRINT "THE OQUTEUT FOR THE MODEL II1 I8 AS FDLLOH% "

25960 PRINT STRING® (70, "#*")

2600 PRINT , .

2610 PRINT "ECONDMIC ORDER QTY (EOQ) @="3;Q

2A20 PRINT

2630 PRINT "PRODUCTION CYCLE TIME T ="37

2640 PRINT

2650 FRINT "PRODUCTION TIME FOR EACH RUN TR ="3;TF

28669 FRINT

2676 PRINT "THE MINIMUM YEARLY INMCREMENTAL COST TIC = "“3;TIC
24680 FPRINT :

2592¢ FPRINT STRING®(7¢, "%")

2700

FRINT

06

", WDAYS



2710
27260
27O
2740
2750
27 &ty
2FTO
278G
2T
2EG0
2810
2820
2873e
2840

Sl 1

LHLS
2E7e
2e8e

289

2560
2016
25206
2O
2940
2PE
2L
RFTE
2RO
290
s 15
Z0le
TR
I8
340
4% bS]
AT
In7o
TR
Te9o
T1an
Ilie
2o

2150
169
S170
180
3196

97

COLOR 23,®,7
FRINT "PRESS F5 TO CONTINUE *

COLOR 7,9 '

STOF

GOTD 1166

REM GOT TO MAIN MENU

GOTO 830

REM FROGRAM TO FIND EOR WHEN SHORTABES ARE ALLOWED
REM ELSM=ECONOMIC LOT SIZE MODEL

CLE

FRINT STRINGS (76, "%")

COLOR 23,0,7

FRINT "INVENTORY MODELS WITH SHORTAGE COST *

COLOR 7,6

FRINT STRINGS (76, "%")

~

FRINT
SRINT STRINGS (76, "—")
FRINT

FRINT "1.ELSM WITH CONST. DEMAND AND VARIABLE ORDER CYCOLE TIME
FRINT

FRINT "2.ELSM WITH CONSTANT DEMAND AND REORDER CYCLE TIME
FRINT

FRINT "3,.ELSM WITH FINITE REFLENISHMENT RATE & SHORTAGE ALLOWED"
FRINT

FRINT "4, RETURN TO MAIN DPTIONG ¢

FRINT _

FRINT STRINGE (76, "—~")

FRINT

COLOR 23,0,7

INFUT "ENTER YOUR CHOICE (1,4) :%,02

COLOR 7,@

ON £2 8070 Ze5o, 3500, 3960, 4569

FRINT "INVALID CHOICE, TRY ABAIN Y

H0TO 2800

CLS

REM INVENTORY MODEL IV

FRINT STRING$ (7, %'}

COLOR 23,0,7 .

FRINT "ELSM WITH CONSTANT DEMAND AND VARIABLE DRDER CYCLE TIME"
COLOR 7,8

FRINT STRINGS (7d, "%")

FRINT

INFUT "ENTER DEMAMD IN UMNITS D :",D

INPUT "ENTER HOLDING COST CH =RS.",CH

INFUT "ENTER FPROCUREMENT COST PER TIME FPERIOD ,CP=RS.",CF
INFUT "ENTER SHORTAGE COST PER UNIT TIME,CS = Re.",085
GA=SAR (Z*DACF/CH% (CHYDE)Y /08)

T=R{/D

CLS

FRINT STRINGS (70, "%")

COLOR 2%3,0,7

3 FRINT "THE INPUT SURFPLIED FOR MODEL IV IS AE FOLLOWS ¢

COLOR 7,0
FRINT STRINGS (70, "%")



T250 FRINT _
TR6H PRINT “DEMAND IN UNITS PER TIME FPERIOD D = “;D:PRINT

3276 PRINT "HOLDING COST FER UNIT PER TIME FPERIOD CF = Rs."jCF:FRINT
32686 PRINT "FROCUREMENT COST PER UNIT TIME CS = ";CS:PRINT
3290 PRINT “SHORTAGE COST PER UNIT TIME PERIOD CS = Rs.";CS
TIGO FRINT :

TG PRINT "PRESS F5 TO SEE THE OQUTRUT

II20 STOF

3330 CLS ‘

TEAG PRINT STRINGS (76, "*9)

3350 COLOR 23,0,7

3366 PRINT “THE OUTFUT OF THE MODEL IV IS AS FOLLOWS

II7G PRINT )

3386 COLOR 7,0

FI9G PRINT STRINGS (70, "*")

3400 FRINT :

416 PRINT "ECONOMIC ORDER QUANTITY (EO®), Q= "3;Q

3420 PRINT

Z436 PRINT "REORDER CYCLE TIME T = 37T

3446 FPRINT

T450 FRINT “AN OPTIMUM ORDER QUANTITY";Q:;"UNITS MUST BE SUPFPLIED AFTER EVERY";Ta
"DAYS/MONTH/ YEAR/ "

3466 PRINT

TA760 PRINT “FRESS FS5 TO CONTINUE *

480 STOF

TA90 GOTO 2800

500 CLS

3519 REM INVENTORY MODEL V

IS0 REM ELSM WITH CONSANT DEMAND AND REORDER CYCLE TIME

IRZO PRINT STRINGEH (76, "%")

3540 COLOR 23,0,7

550 FRINT "ELSM WITH CONSTANT DEMAND AND REORDER CYCLE TIME
560 COLOR 7,0

3%70 PRINT STRINGS (70, "%")

I586 PRINT

IEGG INFUT “"ENTER DEMAND RATE IN UNITS PER TIME FERIOD D= ",D
T&BO INFUT "ENETR REORDER CYOLE TIME T = “,7T

T6H10 INPUT "ENTER HOLDING COST PER UNIT PER TIME PERIOD ",CH
626 INFUT "ENTER SHORTAGE COST PER UNIT FER TIME PERIOD ",CS
IHIB M= (CSED*T) / (CHHOS)

640 TIC=(CH*CH*D*T) / (CH+CS)

650 CLS

666 FRINT STRING® (76, "%")

I6TO COLOR 23,0,7

36660 PRINT "THE INPUT SUFFLIED FOR MODEL V IS AS FOLLOWS *
I&F0 COLOR 7,9 :

o0 FRINT STRINGS (70, “*")

3716 PRINT

37726 PRINT "DEMAND RATE IM UNITS PER TIME FERIOD D ="3D

3730 PRINT

3746 PRINT "REORDER CYCLE TIME T= "3T

I756 PRINT

766 FRINT “HOLDING COST PER UNIT PER TIME PERIOD CH = Rs. "“jCH
I77O PRINT .

T780 FRINT “"SHORTABE COST FPER UNIT PER TIME PERIOD CS = Rs. "3CS



TR0
2800
Zg81e
ER20
3830
T840
IE50
TB&L&Q
g7
JEGO
I69a
TG00
I9ie
3920
RA A
T4
IREO
IQLD
1970
980
990
40
40310
420
4330
4046
450
4360
ACTO
4356
496
4166
4119
4120
4150
4140
4156
4160
4170
41830
4196
42600
4210
42300
4230
4240
4250
{266
4276
4280
4290
4500
43516
47226

FRINT
FRINT
STOP
CLS
FRINT
COLOR
PRINT
COLOR
FRINT
FRINT
FRINT
PRINT
PRINT
FRINT
FRIMT
STOP

"PRESE F5 TO SEE THE OUvTRUT

STRING® (70, "*")

23,9,7

"THE QUTFUT OF THE MODEL

7,6

STRING® (7, "*')

"THE OFTIMUM INVENTORY LEVEL M="3M
"THE MINIMUM YEARLY INCREMENTAL INVENTORY COST TIC ="3;TIC

"FRESS F5 TO CONTINUE"

GOTO 2806
REM INVENTORY MODEL VI

REM ELEM WITH FINITE RATE OF REPLENISHMENT %

CLSs

REM Q2=0FTIMUM NO.

FRINT

FRINT
COL.OR
FRINT
INFUT
INFUT
INFUT
INFUT
INFUT

STRINGS (7@, "%")
COLOR 23,8,7

"ELSM WITH FINITE RATE OF REFLENISHMENT &

7,

"ENTER
"ENETR
“ENTER
"ENTER
"ENTER

DEMAND IN UNITS FER TIME PERIOD D
RATE OF PRODUCTION FPER TIME FERIOD F= ",F

HOLDING COST PER UNIT FER TIME PERIOD OCH =",CH
SHORTAGE COST FPER UNIT PER TIME PERIOD CS=";C8

SET UF COST CP

Ti=(CH+LCS) /CH/CS

T2=F %D
TE=D% (

Ta&=LH/ (CH+C5)

/P10
1-D7F)

R=S0R (2#CP*T1*T2)
2=TA4*L* (1-D/F)

T=0Q/D

Qi=(1-D/F)Y*G-02

Ti=Q/F

TIC=SAR (2*D*CH* (1-D/F) /T1)

£Le

FRINT STRING$ (70, "*")

COLOR
PRINT
COLOR
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT
FRINT

g
At y 2] y 7

"THE INFUT SUFFPLIED FOR THIS MODEL IS AS FOLLOWS ©

7,0

“DEMAND IN UMITS PER TIME FERIOD D ="3D

"RATE OF FRODUCTION PER TIME FERIOD F ="3P

VY IS A8 FOLLOWS ¢

OF SHORTAGES

Rs.

", CP

-

=4

SHORTAGE. ALLOWED

SHORTABES

ll‘,D

"HOLDING CDST PER UMIT PER TIME PERIOD CH ="yCH

"SET UF (FROCUREMENT ) COST FER UNIT IS CF =" CF

09

ALLOWED v



4336
4246

I50
436D
4376
4356860
47596
4460
4410
44260
4370
4440
4350
4460
4876
2489
4490
4560
4514
4526
45350
4546
4550
AS560
4576
4589
4536
4 506
4&10
4620
4&T0
44640
4&50
4&&@
4670
44680
44690
47e0
4710
4720
4730
4740
4750
47 b6
A7 7S
4780
4790
4860
48310
42826
45350
4346
4B50
4840

FRINT
FRINT "PRESS FS TO SEE THE OUTRUT »
STOF ~
CLS .
FRINT STRINGS (70, ")
COLOR 23,0,7
PRINT “THE ODUTFUT OF THE MODEL VI IS AS FOLLOWS *
COLOR 7,0
PRINT
FRINT "OFTIMAL LOT SIZE @ =";0
FRINT
PRINT "OPTIMAL NO. OF SHORTAGES Q2= “;Q2
FPRINT “
FRINT "PRODUCTION TIME Ti = "“3T1i
FRINT
FRINT “"MINIMUM TOTAL INCREMENTAL INVENTORY COST TIC ="3;TIC
PRINT
FPRINT STRINGS(7&, "%")
PRINT
COLOR 23,0,7
PRINT "FPRESS FS5 TO CONTINUE *»
COLOR 7,0
STOF
GOTO 830
REM DETERMINISTIC MODELS WITH QTY DISCOUNTS
cLs
PRINT STRINGS (70, “%")
COLOR 23,9,7
FRINT "INVENTORY MODELS WITH QUANTITY DISCOUNTS®
COLOR 7,9
FRINT STRINGH(7&, "*")
FRINT ,
PRINT "1.L0T SIZE MODEL WITH ALL UNITS DISCOUNTS ,0ONE PRICE BREAK "
FRINT
FRINT “2.0L0T SIZE MODEL WITH ALL UNITS DISCOUNTS, TWD FRICE BREAKS
FRINT
FRINT “3.00T SIZE MODEL WITH INCREMENTAL QUANTITY DISCOUNT *
FRINT
FRINT "4. RETURN TO MAIN OFTIONS
FRINT
FRINT STRINGS (70, "%")
COLOR 23,0,7
INFUT "ENTER YOUR CHOICE (1,4) ",C3
COLOR 7,0
ON CF GOTO 48060 5310, 4060,830
FRINT "INVALID CHOICE , TRY AGAIN "
GOTD 4586
REM INVENTORY MODEL NO.° VII
REM LOT SIZE MODEL WITH ALL UNITS DISCOUNTS WITH ONE FRICE BREAK
CLS
INFUT "ENTER ANNUAL DEMAND IN URNITS D =D
INFUT "ENTER PROCUREMENT (ORDERING) COST CF ",CF
INFUT “ENTER QTY AT WHICH PRICE BREAK OCCURS ,B",RB
INFUT "ENTER FRICE BELOW PRICE BREAK [QTY C1 :,C1



4879
4880
4890
4960
4910
420
497350
4240
4950
4946
4973
472830
4990
[HOO
2610
BODG
BeLo
5340
550
SDHO
[Q76
5386
590
S106
5110
5126
5130
5149
5150
5160
51790
5180
5196
5206
5210
H5220
H230
5246
5250
H5266
5270
5280
5296
S5Za0
5310
HI20
FEIO
5749
G306

TH0
SI70
BLEO
5596
5400

INFUT "ENTER PRICE (<01)ABOVE % EQUAL TO FPRICE BREAK QTY C2
INFUT "COST OF CARRYING 1 UNIT OF INMVENTORY PER TIME FERIOD

Q2=80R(2*D*CFR/C2/R1D)

FRINT "Q2=";Q2

TCZ2=DRC2+D*CP/B+RHC2%R1 /2

FRINT »TC2 ="3TC2

IF Q2 »= B THEN G=Q2 ;TC=TC2:6070 5000

M1 =50R (2D CFR/C1L/RT)

IF @1 »=B THEN Q=Q1:TC=D*Ci1+D*CF/QI+Q1i*xCix*R1/2 :60TO S000
TC1Q1=D*C1+D*CP/Q1+Q1#01*¥R1 /2

TCZR=D*C2+D*CF /B+Bx(24R1 /2

IF TC1G1 < TCZ2B THEN Q=G1: TC=TCALl: BOTO 5008
=B TCEB=D*C2+D/BRCPR+B*C2%R1/2

cLs

FRINT STRING® (70, "%}

COLOR 2%,0,7

FRINT "THE INFUT DATA SUFFLIED IS AS FOLLOWS ¢
COLOR 7,9 P

FRINT STRINGS (76, ")

FRINT

FRINT "ANNUAL DEMAND IN UMITS , D="3D

PRINT

FRINT "PROCUREMENT COST CFP ="“;CP:PRINT

PRINT "QTY AT WHICH FRICE BREAK OCCURS ,B=";B:FRINT
FRINT "PRICE BELOW FRICE BREAK QTY C1 ="3C1
FRINT

FRINT “PRICE ABOVE % EGQUAL TO PRICE BREAK GTY C2 ="j;C2:FRINT

- §t
.

y 22

\R1

FRINT "COST OF CARRYING 1 UNIT OF INVT. FER TIME PERIOD R1 ="jR1

FRINT

FRINT "FRESS F5 TO SEE THE OUTPUT
STOF

CLE

PRINT STRINGS (7a, "%%)

COLOR 23,0,7
FRINT "THE OUTFUT OF THE MODEL VII IS AS FOLLOWS"
COLOR 7,9

FRINT STRINGS (7@, “%")

FRINT

FRINT "ECONOMIC ORDER QTY (EOQ) @ ="3;Q

FRINT

PRINT "OPTIMUM TOTAL COST TCZ = ";TC

FRINT "PREES FS TO CONTINUE ®

STOF

GOTO 4586

REM INVENTORY MODEL VIIT

REM INVENTORY MODEL WITH QTY DISCOUNT WITH TWO PRICE BREAK

CLS
PRINT STRING® (70, “%")
COLOR 23,8,7

FRINT "INVENTORY MODEL WITH QTY DRISOUNT FOR TWO PRICE BREAKS"

COLOR 7,0

PRINT STRINGS (76, "%")

FRINT

INFUT "ENTER ANNUAL DEMAND IN UNITS D =",D

61
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5956 PRINT
5966 FRINT "THE TOTaL OFTIMUM COST TC= ";TC
5670 PRINT ,
5980 FRINT STRINGS (70, "*%")
5399 PRINT
A0 PRINT
6910 COLOR 23,8,7
626 FRINT "FRESS FS TO CONTINUE
HR%e COLOR 7,0
6148 STOP
L9056 GOTO 4580 S
6066 REM LOT SIZE MODEL WITH INCREMENTAL GQUANTITY DISCOUNT
6078 CLS
6686 INFUT “"ENTER DEMAND IN UNITS (YEARLY) D :",D
6990 FRINT
6106 INFUT "ENTER FROCUREMENT COST PER ORDER CP : ",CPF
6110 FRINT
6120 INPUT "COST OF CARRYING ONE UNIT OF INVT. FER TIME PERIOD Ri :",R1i
&130 PRINT ‘
£14¢ INFUT “"ENTER COST UPTD Ist DISCOUNT LEVEL C(1)y ",C1)
65150 R(Q) =0
6166 INFUT "ENTER LAST VALUE OF DISCDUNT LEVEL :",N
L1760 FOR I=2 TO N
6188 INFUT "ENTER COST FOR EVERY DISCOUNT LEVEL C(I) :",0(I)
6190 NEXT I
6206 FOR K=1 TO N : INFUT "ENTER FRICE BREAK GTY",B(K):NEXT K
L2180 FOR I=2 TO N '
LZ2G G=0
6230 FOR K=1 TO I-i
L7490 S=S+C K # (B ~B(K=1))
L2550 NEXT K :
L2660 QA1) =SRR(2#D* (CF+S-C(II*B(I-1))/R1/C(I))
L2760 NEXT I
6280 FOR I=1 TO N
G790 IF B(I-1)<=Q(I) AND Q(I)<=B(I) THEN Q=R(I):60T0 4456
306 TCIQ(I = (OP+S-C (D) *B(I~1 1 *D/G(I) +Q (1) /2% (CCD) #R1I + (D*C (D) +R1/2%S5~C (1) #R1*E
(I~-1)/2) '
G310 PRINT TCIQI)
L3260 NEXT I
6330 MIN=TCIG(1)
6340 FOR I=2 TD N
&350 IF MIN <=TCIQ(I) THEN &380
6360 MIN=TCIG(I)
LI76 F=1
IBO NEXT I
6399 PRINT “THE OUTFUT OF ELSM WITH INCREMENTAL QTY DISCOUNT IS AS FOLLOWS ¢
6E00 FPRINT
&41% PRINT "EOQ = "3Q(F)
&420 PRINT
64T PRINT "MINIMUM TOTAL CDST TCIQI ="y TCIQ(M
6440 PRINT (PRINT "FPRESS F5 TO CINTINUE “:STOF:GOTO 6440
L4560 CLS :
L4686 PRINT “"THE QUTFUT FDOR ELSM WITH INCREMENTAL QTY DISCOUNT IS“
6470 PRINT
6480 PRINT "EOQ = "5Q



HA90
6500
6510
&H320
6558
AT 1)
6350
L5608
&5Te
4580
6590
6600
6610
Gh2

LHETO
G40
L6550
b&LB
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TOIQ=(CP+5-C(I}*B(I-13)#D/@+Q/2x (CUD*R1) +(DRC(I)+RI/2#6-C (I *RIXB(I-13 /2))
PRINT

FRINT “MIN YEARLY TOTAL COSYT TIC = "37TCIQ

FRINT

FRINT “PRESS F5 TO CONTINUE ©

sTOP

G0TO 4580

cLs

REM 4uncuuosononssvonsunnsssansneniassssassnsassssasnnnssassnsssnssssnsssnnsss
REM

FPRINT sFRINT sFRINT STRINGS$ (7@, "-")

FRINT :FRINT ".vvoo EXECQUT I ON OVER ....."

FRINT :FRINT

FRINT :PRINT "..... HA WV E A MNICE TIME ....."

FRINT :PRINT STRING® (70, "--")

REM

o P hhema s Ea AR R e s s Ra B A E AR A s E e Einassanaa
END
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5416 INFUT " PROCUREMENT (ORDER ) COST FER ORDER CP :1",CP

5426 FRINT

S54Z0 INPUT “"ENTER HOLDING COST (CU*1),CH $",CH

5440 FRINT

D45 INFUT YENTER QTY AT WHICH FIRST BREAK DCCURS(BL)Y 1 “,Bl:FRINT
B4&S INFUT "ENTER QTY AT WHICH SECOND PRICE BREAK OCCURS B2 " ,B2:PRINT
5476 INFUT “ENTER FPRICE UPTO FIRST QTY BREAK ,C1 @ ",Ci  PRINT

5480 INFUT YENTER FRICE UFPTO SECOND QTY BREAE ,L£2 1", C2:FRINT

549¢ INFUT "ENTER PRICE ABDVE & EQUAL TO SECOND QTY BREAK , CF :",C3
5500 PRINT , _
93516 INPUT “ENTER INVENTORY CARRYING COST EXFRESSED AS % OF S7T0OCK VALUE RiY,R1
55726 QI=8QR (2*D¥CFP/CE/RLD)

5950 IF @3 »= B2 THEN Q=0G3: TCAZI=D#C3+D/Q*CP+O*C3*R1/2: TC=TCAZ: 6OTOQ 972&
5540 QI=8QR(2*D*xCF/C2/R1)

5556, IF Q2 »>=Bl AND Q2 <=B2 THEN 53576

3540 60TO S5620

5576 TCAZ=D*C2+D/B1#CP+B1xC2xRL /2

55980 TCB2=D*CI+D/B2*CR+B2*03#R1/2

5596 IF TCQ2Z2<TCRZ THEN g=Q02: TC=TCRZ: 6070 S4%0

5606 Q(=B2

S61e GOTO He9e

B620 G1=S0R(2*D*CF/CL/RD)

56350 TORIL=DX*C2+D/B1xCF+BI*C24R1 /2

H640 TCAL=D#C1+D/Q1%CP+Q1xCLxRL/2

5656 TCRZ2=DHCE+DACP/B2+R2HCIR1I/2

B666 IF TCR1 <=TCRLI AND TCB1<=TCB2 THEN (=Bl :TC=TCR1:G0T0O S5&90

567¢ IF TCQL<=TCB1 AND TCQL<=TCB2Z THEN G=01:TC=TCAQ1:GOTO S[S&96

5680 Q=RZ: TC=TCREZ ‘

2620 CLS

5708 PRINT STRINGE(7a, %)

5716 COLOR 23%,0,7

BY26 PRINT “THE INFUT DATA SUFPLIED FOR MODEL VIII IS AS FOLLOWS®
570 COLOR 7,0

5740 PRINT STRINDS (76, "*')

57590 FRINT

5769 PRINT "ANNUAL DEMOND IN UNITS D ="sD:PRINT

5770 FRINT "FROCUREMENT COST FER ORDER CP ="3;CF

5780 FRINT

3798 FRINT "HOLDING COST (CU*I) ,CH="3CH

S8060 FRINT

S81e PRINT "QTY AT WHICH FIRST FRICE BREAK OCCURS Bil= "iB1l:PRINT
5826 FPRINT "QTY AT WHICH SECOND FRICE BREAK DOCCURS B2 =";B2:PRINT
380 PRINT "PRICE URTO FIRST GQTY BREAK Ui= "“;C1:PRINT

5840 PRINT "FRICE UPTO SECOND QTY BREAK 2 =";C2:PRINT

5850 PRINT “"PRICE AROVE OR EQUAL TO SECOND QTY BREAK C3 ="3;C3:PRINT
5866 FRINT "INVENTORY CARRYING COST EXPRESSED AS % OF STOCK VALUE R1 ="s;R1:FPRINT
SE70 FRINT STRINGS (76, "%")

58480 CLS )

5890 PRINT STRINGS (7, "%")

H9ea COLOR 23%,0,7

5916 PRINT “THE DUTFUT OF MODEL VIII 18 AS FOLLOWS ¢

59260 COLOR 7,0

5936 PRINT :

5940 FPRINT "THE ECONOMOC ORDER QTY (EOLD) Q="i14



