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Abstract:

Many production companies suffering lot of problems concerning the
management of inventory, especially in identify the amounts inventory
should storage .In the actual market is very difficult to determine the
precise value of the request for it to be random in most cases and that
the adoption of these companies on the personal experiences and some
of simple mathematical techniques leads to uncertainty determinant
amounts of stock.

Where in this research create a model continuous for inventory due to
demand is random fuzzy which has a fuzzy numbers for a following the
trigonometric function for cement product which belong to cement
plant Kirkuk at year 2015 and on a seasonal basis has been create a
mathematical model after data distribution test which obtained upon
request during the waiting period after removal of fuzzy where the test
was using statistical program (spss) finding that distributed normally
(normal distribution).

the research target to accelerate waiting period and identify the period
which achieved highest economic typical quantitative by the lower
expected cost with reduce the deficit and determine the best point to
restore demand after conducting the required mathematical and
statistical analyzes of the data by writing algorithm of proposed and It
was using special mathematical criteria of quantitative methods in
addition to the application importance and inventory effectiveness of
the potential model in determining the economic quantities of
production when the demand is random and fuzzy and reduced
investment in inventories which leading to lower total costs of inventory
to a minimum and so as to give solutions for research problem.

Key words: Continuous review of inventory, Fuzzy random demand Waiting time,
Fuzzy trigonometric numbers.
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1 -Introduction:

Are teaks

management of store things that

important

cannot be dispensed with in all
companies and factories, the fact
that the
portion of the capital of the

stock represents a
company or factory value ranges
between 15-25% of the invested
capital. So that the storage is to
determinant

keep a certain

quantities according to a
scientific study of a commodity
or raw material for a period of
time to wait for the sale or used
with storage costs. In practice,
demand for goods is variable
depending on consumer demand

for the types of goods, as well as

the waiting time. It is also
variable depending on the
circumstances that may be

encountered by the external
supplier. This leads to delaying
the arrival of applications in a
timely manner in some cases.
The need for the consumer and
the costs of storage because the
increase in inventory generates a
problem because it leads to idle
capital and exploitation of
storage space without interest
the

generates

and lack of inventory

another  problem

87

leading to loss which generated
by the company because of the
inability to meet the actual
demand of the consumer so The
company's management is facing
the problem of determining the
optimal value of inventory and
timely supply for the issuance of
an order to suppliers and optimal
quantity for each supply order.

In this
model

research, an optimal

will be constructed to
control the storage of cement for
the Kirkuk plant for the year
2015 by studying the continuous
review system of the reservoirs
under the alternative of the
random demand with a deficit
due to the instability of the
the
uncertainties that prevail. Fuzzy
data

will

demand quantities and

for handling
this

provide an easy and simple way

logic
uncertainties logic
to obtain specific conclusions
from inaccurate and ambiguous
data, and then the waiting time
will be increased production and
reduce the expected deficit as
well as to determine the optimal
waiting period that achieves the
highest

quantity.

economic
the

optimal
Production at
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lowest total cost unexpected
with lost fuzzy environment.

2 - The methodology:

1 -2 Model Assumptions:

We will use the following
assumptions to development of
a model for fuzzy probability
storage with compression of
waiting time components: (5)

A: The cost of preparing the
order for each order.

D:The rate of demand during
seasonal is random and fuzzy in
nature.

E[%,]:The expected demand

rate during the waiting period is
fuzzy.

h: The cost of storage per ton
during the season.

L: Wait time (variable decition),
consisting of several components
(i ... th) of the components of
the minimum time () and the
normal time of (b, ) with the cost
of pressure per unit of time
under the following assumption
(C1<C2 <C3 ) The rang wait time

is ().

Lr: Length of waiting time with
its components (r ..... 1,2

The waiting period is compressed for the minimum duration as follows:

—%'I
L']‘l_ _j=1 a-lr

LT':L,H_F Z {:bk_ak]

K=r+1

For r=20,1,..,n

b,>a, L, >L,

Q: The economic size of the production quantity.

@,:The economic size of the production quantity at the time of waiting

(r).

C;: The cost of compressing the waiting time for each cycle.
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B,: The amount of disability in each cycle.

B: The percentage of applications that are not executed due to depletion
of deposits, which can be accepted by the plant management, and
between (0< B <1)

T :Cost of disability per ton.
1, :Profit per ton.
m:Total loss resulting from unsatisfied demand

m=7+(1—-B)m,

2 — 2 Mathematical formula:

From the assumptions above and given that a small portion of (B) during
the period of entry into stock can be deferred requests so the total cost
will be extracted through the following formula:

C(Q,R,L)= setup cost + holding cost + stock-out cost +lead-time crashing

cost
= A2+h[2+R—E[ ]+ (1 —B)E[B ]l+2[_E[B ]]+2 (1)
=43 2 Xy r 0 3 r Q"
D _ Q
= G[A + TE[B,]] +hl5+ R—E[x]+(1- B)E[Br]l ...... (2)

Here the demand is considered as a random variable so the demand can
be expressed vaguely and the total costs will be treated as a random
variable so the cost function will be written as follows:

[A+RE[(%,_R)*]]|+h §+ R—E[X]+(1-BE[F -R*]l .....(3

S| ™

C(Q,RL)=

E[B,] = E[(X, — R)"]

The demand during the waiting period is different depending on the
length of the waiting period in the uncertain environment, so the
estimation of the demand during the waiting period is based on the
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inaccurate perception, so the demand during the waiting period is fuzzy.
Whereas:

X: Demand weekly.

X; =X, L

0<x <x, <x3

Therefore, the expected value during the waiting period for the demand
is fuzzy blurred and is extracted from the following equation:

E[%,]=E[%] * L

X1+ 2% x, + x5

E[%,] = 7 e (4)

The model of continuous review of reservoirs under the fuzzy random cloud
environment is as follows:

C(Q.R,L)= g [A+R®E[(¥,— R)T]+C(L)] +h [% +R—E[%;]+ (1 — B)E[(xL— R}*]] e (5)

There are two cases to calculate the expected deficit when the re-
demand point is within range:

R in(x;L,x3L)

Provided that the re-order point is greater or equal to the expected
demand during the waiting period

R>E [%;]
Casl:Re [x4L, x;L]

Re - order demand point as following figure:
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0 xL R xL X3l

Figure (1) whenR € (x4L,Xx-L)

The expected disability in this case can be derived from the following:

x3L

B -RT = [ @-Rdo© = |

R R

x2L x3L

(t— R)dd(t) + f (t—R)d® (t) ...(6)

x2L

2x,12—x5L((x1—x3)L+4R)+2Rx1L+R%—x;x312

oD TR (74
Whereas:
i 0 for t=<x;L
(ﬁ) forx; L=t <x,L

$(t)=)= (z+x3L—zsz

< t<
2 gL ) forx;L < t < x3L

L 1 Otherwise

Assuming:
E[TL]= t

Hanes the expected total cost for storage when R € (Calculate by
following formula When the total cost equation is derived for (Q):
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3 2 _ _ 2 _ 2
E[CQR L] = % [A . (szL x;L( (x4 x3‘)ll(.x-}3- il;)l;-LZRle + R? — x;x3L ) N C(L)]

2x212—x,L((x1 —x3)L+4R)+2Rx1 L+R? —x1 x312
4(x3—x1)L

h[§+R — E[%,] + (1 — B)( )] . (8).

0 .
a—QE[C(Q, RL)]=0

We get the formula by calculate the optimal economic size.

QZ
_ 2E[d] “A = (szLZ — x,L((x1 — x3)L + 4R) + 2Rx,L + R* — x1x3L2>l
"~ h

4(X3; — X41)L

+ C(L)] PR ()

_|2E[d] — (2x2L%2—x5L((x1—x3)L+4R)+2Rx{L+R?—x1x3L?
Q.= JT “A +7( P— )]+ C(L)l... ..(10)

Case 2: LetR€ (x;L,x31)

Therefore, the total expected cost of storage when R( € )calculated from
the following formula as shown figure :
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M(X)
/

0 XL X,L R XilL

Figure 2 whenR € [X;L,X; L]

The expected disability in this case can be derived from the following

formula:
x3L
E[(%, — R)*] = f (t—R) do(t) e (11)
R
_ (x3L—-R)?
T ..(12)

The expected total cost of storage when R( €) is calculated from the
following formula:

(x3L R)
4(x3—x2)L

E[CQR)] =L [a+7( ) +c@)| +h [g +R—E[%,] + (1 — B) [G2kRS ]l .(13)

4(x3—x2)L

When we derivative the total cost equation for( Q) we get:
0 E[C(QR L) =0
9Q [ QR, ] -

From this we get the formula by calculated the optimal economic size.
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(x3L — R)?

4(x3—x2)L

3 -Practical view:
1-3 Introduction:

percent in the ton industry One
of the
trabalhudid, hageralgebs, white
oil and will be the process of

cement and al

mixing materials involved
measured ratios globally
scientifically and  practically

passing through malty process
to produce the cement material.

2- 3 The model data:

The formulation of data demand
weekly for the first seasonal
(January, February and March) ,
as indicated in the following

table:

-:A (S + C(L)] ............

(15)

94

For the purpose of applying the
the
question has been relying on
seasonal data for the year 2015,
as the required data collected for
the Cement Plant of Kirkuk -
Company

model of problem in

General for lraqi
Cement, for a period of one year
and on a seasonal basis, which
was obtained fuzzy quantity
demand for the cement material
where the first, third season
data adoption for year (2015), as
well as obtained the special costs
of such material has been the
industry  relies

cement on

hageralklis, a raw material
essential in the cement industry

where interference by (75-80%)
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Table (1) shows the weekly demand during the first seasonal

Months X, X, X3 E[x]
January
First week 5209 5567 6144 5621.75
Second week 5114 5494 6038 5535
Third week 4928 5472 6006 5469.5
Fourth week 4833 5399 5904 5383.75
February
First week 4495 4769 5521 4888.5
Second week 4333 4536 5045 4612.5
Third week 4353 4719 5087 4719.5
Fourth week 4515 4952 5563 4995.5
Marche
First week 5764 6532 7035 6465.75
Second week 6168 6608 7003 6596.75
Third week 5657 6495 7145 6448
Fourth week 6275 6645 7177 6685.5

Source : Preparing the researcher based on the company records:
3-3 Distribution of the application during the waiting period:

When reviewing the statistical analysis of the demand during the waiting
period for each chapter after removing the fuzzy using the following law
E[X] =It was found that the normal distribution is distributed where the
data were tested by using the statistical program (SPSS).

Table (2) shows the normal distribution of the first chapter

N Minimum Maximum Sum Mean Std.
Deviation
Statistic Statistic Statistic Statistic Statistic Statistic
The First 12 4612.50 6685.50 67422.0 5618.50 758.40276

Season

A Test distribution is Normal

b. Calculated from data
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Histogram
4=
Mean = 5618.50
Std. Dev. = 758.403
N=12
3_.
-
o
=
]
3
T e
g \
w
44
0

450000 500000 5500.00 6000.00 6500.00 700000

The First Season

Figure (3) normal distribution of first seasonal

Table (3) shows the weekly demand rate during the first seasonal

X1 X2 X3

5139 5599 6139
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Table (4) shows the probability of fuzzy demand during the seasonal.

Probability Demand

Demand Probability
d1=(70024,70140,70370) 0.15
d2= 0.18
d3=(70070,70130,70221) 0.20
d4=(70105,70250,70320) 0.22
d5=(70150,70330,70400) 0.25
Table) (5) shows the weekly demand during the second quarter (April, May, June)
Months X4 X, X5 E[X]
April
First week 8566 8731 9544 8893
Second week 8433 8724 9540 8855.25
Third week 8280 8635 9216 8692.5
Fourth week 8413 8642 9220 8729.25
May
First week 8701 9217 9908 9260.75
Second week 8569 9276 10239 9340
Third week 8357 9045 9423 8967.5
Fourth week 8913 8986 9754 9159.75
Jun
First week 6413 6743 7620 6879.75
Second week 6457 7003 7832 7073.75
Third week 6348 6796 7638 6943
Fourth week 6522 6950 7814 7059

Source: Preparing the researcher based on the company records
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Table (6) shows the normal distribution ofsecond seasonal

N Minimum Maximum Sum Mean Std.
Deviation
Statistic Statistic Statistic Statistic Statistic Statistic
The Second 12 6879.75 9340.00 99853.50 8321.1250 1003.83828
Season
a. Test distribution is Normal.
b. Calculated from data
Histogram
Mean=8321.13

Frequency

a

650000 700000

750000 8000.00

The Second Season

Std. Dev.= 1003 838
N=12

§50000 9200000 950000

Figure (4) normal distribution of second seasonal
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Table (7) shows the average weekly demand during the second seasonal

X1 X2 X3

7831 8229 8979

Table (8) shows the probability fuzzy probability demand average during

Demand Probability
di= 0.27
42=(94010,96994,97530) 0.24
43=(91989,92250,93122) 0.19
44=(90928,92835,93202) 0.16
ds= 0.14

Source: Preparing the researcher based on the company records

Table (9) shows the costs used in the model

cost | q H R

=l
=
=
A
>

Season

First season 0.35]4500| 0.2 | 20100 | 20125 | 4000 | 16362192

Secondseason | 0.4 | 4500 | 0.4 | 16075 | 20125 | 4000 | 21942309

Table (10) shows the components of the waiting time

Contents waiting time 1 2 3
Normal time 15 10 10
Reduce time 8 3 3
Crash cost 297000 300000 365000

99



JOURNAL OF MADENT ALELEM COLLEG

VOL10 NO1 YEAR 2018

5-Model Algorithm:
First step:

Calculate the length of the
with the

compression of its components

waiting period ()

to the maximum of normal time

by applying the following
formula: (5)
Lh= Zjn=1 aj
Lr=1L,+ Z (bk-ay)
k=r+1

L, = 35 days (5 weeks)
L,=35-7 =28 days (4 weeks)
L, =28 -7=21days (3weeks)
L;=21-7 =14 days (2weeks)
and

L, =ming.,.., L, = 2 weeks

L, = max,.,., L, = 5 weeks

4 - Application the model of
fuzzy probability storage:

This paragraph is devoted to the
application of a model of fuzzy

probability storage in the
framework of the algorithm to
be clarified based on the

seasonal demand data of the
product collected so that we can
draw conclusions and discuss
them.

Table (11) shows reduced waiting periods

L=

-4

WIN =IOl

NW AWM
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Second step:

Calculate expected demand during the waiting period through the
following formula:

E[%,] =E[x]+L,

Xy +2*x; + x5

E[x] = 2

Third step:

Calculate the standard deviation of the demand during the waiting
period by the following formula:

Whereas:

XX

n

X =
Fourth step:

Calculate the Redemption Point (R) through the following formula:
R =E[X] *Lr+\/L—r*B*Kai

Fifth Step:

Calculate the degree of affiliation of the application during the waiting
period through the following formula:

E(x)L — x4 L
Xl —xiL forx;L < E(x)L < x,L
Xl —xiL forxsL < E(x)L < x3L
0 otherwise
Sixth Step:

Calculate expected deficit of demand during the waiting period.

Case (1) if Re(x; L, x,L)
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The expected deficit is calculated by applying equation (7).

Case (2) if Re(x;,L, x3L)

The expected deficit is calculated using the equation (12).

Seventh step:

Calculate expected demand during the quarter by the following formula:

E[d] = i E|di] = Pi

whereas:
E[di] = {di1+{dii*2]+di3]
Eighth Step:

Calculate the cost of pressure C (L) through the following law:

C(L)=Cr(L,_4 — L) + T4 Cx(by — 1)

Table (12) shows the calculation of the cost of accelerating (speed up)

the waiting time

0 0 for3s=L
<28

=21
365000

297000(35 — L) = 10395000 — 297000L

30000028 — L) + 297000 = 7 = 8400000 — 300000L + 2079000

for3s =L

for28 <L

Table (13) shows the cost of accelerating the waiting time for each stag

Crash lead —time Lr C(L)
0 5 0
1 4 2079000
2 3 4179000
3 2 6734000
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Ninth Step:

The economic size of the production quantities is calculated by the following
formula:

CAS1:IFRe€ (Xl,Xz) By applying equation (10) .
CAS2:IFR€ (Xz L,X3 L) By applying equation (15) .

Tenth Step:
Calculate the expected total cost of the storage through the following formula:

CAS 1: IF R € By applying equation (8):

CAS2:IFRe€ (IZL,I:.; L) By applying equation (13):

Table (14) shows the optimal solution for third seasonal.

Crashlead | | MC Q R SHORTS
—time
0 51 125969228.6 27080.8 28736.91 355
1 41 125934942.5 27205.51 23050.38 262.37
2 3| 12461077805 27392.42 17354.66 174.16
3 2| 127628443.6 27912.32 11644.56 92.88
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Table (15) shows the best solution for fourth seasonal.

Crash lead L mC Q R SHORTS
—time
0 5 163412924.4 | 35425.56 42149 502
1 4 1631809618 35515.67 33772.5 382.88
2 3 163221426.9 35651.2 25387.9 266.6
3 2 164597679.6 | 36103.38 16990.7 155.94
6 - Results: period (L = 3) a week is the best

the table(14) show us that the
best waiting period is when (L =
3) a week, (21 days), which is to
accelerate the waiting period for
two (14) days, meaning that we
the
components of the first and

can only accelerate
second
(27392.42) tons, or about
(27392) tons during this period
at the lowest total cost expected
by (12461077805) dinars and the
point of re-demand is when the
stock reaches (17354.66) tons, or
(17355)
attempt to reduce the amount
The expected deficit to (174.16)

tons or about (174) tons during

waiting period.

about tons with an

this period of this seasonal (
third seasonal ) , while for the
second seasonal , the economic
quantity of the (35651.2) tons
(35651) tons when the waiting

104

waiting period because it
achieves the highest quantity at
the lowest total cost expected by
(163221426.9) dinars and the
point of re-demand is when the
stock reaches (25387.9) ) And
that the expected deficit during
this period is (266.6) tons during
the waiting period for this

seasonal ( fourth seasonal ).
7 — Conclusions:

1-The company does not adopt
the
determining the actual quantities

scientific methods in

of demand for the cement
product. An annual plan is drawn
up based on personal estimates.

2-The use of fuzzy logic in

inventory management is more
effective and flexible for decision
determining the

makers in
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optimal quantities of traditional
methods.

3-Through the study and analysis
it became clear that the demand
the
affected by the seasonal factors

for cement product is
in its fluctuations due to the
adoption of most companies on
personal experience and some
simple mathematical methods
that lead to the identification of
inaccurate amounts of storage,
because in practice it is difficult
to determine the exact value of
the request, The demand is often

vague.

8 - Recommendations:

1 -Conducting studies in the field
of inventory management in the
with  a random and fuzzy
environment and applying it to
productive companies in Iraq
because they lack
based

and

inventory

systems on modern

methods methods  of

inventory management.

2- Adoption of modern scientific

methods in determining the

optimal economic volume of

demand or production to
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develop a seasonally plan or
annual study.

3 -Using the applications of the
theory of aggregates fuzzy in
various areas to remove the
uncertainty and volatility that
prevail in the Iragi production
environment.

4- Develop  seasonally  and
annual plans using modern
scientific methods in
determining  the economic

quantities of production.
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