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ABSTRACT

Inventory system is one of the most diversified fields of applied
sciences that is widely used in a variety of areas including operations
research , applied probability , computer sciences , management sciences ,
production system , telecommunications , and many others . Inventory
problem phenomena is becoming more and more prevalent in urbanized
societies . And it is defined as art of controlling a stock of goods .
Inventory control is the science — based on art of controlling the amount of
stocks held within a business to meet economically the demands placed
upon that business . Inventory control models are subject concerning
decision making for management .

Inventory models may be either deterministic or probabilistic , since
the demand of commodity many be deterministic or probabilistic
respectively . In the deterministic models , it is assumed that the quantities
needed over subsequent periods of time are known with certainty . This
may be expressed over equal periods of time in terms of known constant
demands or in terms of known variable demands . These two cases referred
to as static and dynamic demands , respectively . While in the probabilistic
models , demand occurs when the requirement over a certain period of time
are not known with certainty but their pattern can be described by a known
probability distribution . In this case , the probability distribution is said to

be either stationary or non-stationary over time .

Inventory systems are presented as a hierarchy with the multi-item ,
multi-source (MIMS) system at its apex . Lower — order systems are : the
single-item , multi-source (SIMS) system , the multi-item , single — source
(MISS) system , and the single-item , single-source (SISS) system .
Decision models for these system are formulated for both the deterministic
and probabilistic situations .

The general aim of this thesis which contains three chapters is to
introduce a study of the constrained (SISS) with constant and varying of
demand rate and setup cost for the deterministic and probabilistic
situations respectively .

The first chapter i1s a general introduction .The definitions , basic
notation ,background about Geometric Programming Approach , review
of literature are presented . And some basic new results of this thesis are
introduced .



In chapter two , the author studied two deterministic single —item
inventory models with increasing and decreasing varying demand rate
under linear and non-linear constrained using geometric programming

technique .The author evaluated the optimal order quantity Q’, the optimal
demand rate D(Q'), the optimal length of inventory cycle T:and

minTC(Q") for two models . Some special cases of these models are

deduced and two numerical examples are solved using Mathematica
program to illustrate the models with some graphs using MATLAB
program .

The objective of chapter three is to study two probabilistic single —
item inventory models with varying order cost and zero lead time under
linear and non-linear constraints . The researcher evaluated the optimal

number of period per cycle N~ , the optimal maximum inventory level an

which minimize the expected annual relevant total cost minTC. Some
special cases of these models are deduced , and two numerical examples
are solved using Mathematica program to illustrate the models with some
graphs using MATLAB program .
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o 7 12 15 18 22
p D’ T. minTC D T. minTC D’ T. minTC D’ T. minTC D’ T. minTC
0 7 13.249 22.450 12 10.093  29.395 15 9.015 32.865 18 8.220 36.003 22 7.425 39.804
0.1 11.211  9.909 28.469 19.765 7.437 37.809 24994 6.602 42.521 30.277 5989 46.805 37405 5.397 52.018
0.2 18.721  7.308 36.942 34.074 5.417 49.839 43.661 4.785 56.419 53466 4324 62.431 66.821 3.868 69.794
0.3 32,614 5.179 49.231 61.489 3.772 67.598 79.949 3308 77.080 99.076 2971 85.806 | 125.458 2.640 96.557
04 59.585 3.547 67.647 116.88  2.533 94.744 | 154.482 2.203 108.924 [ 194.024 1.966 122.07 | 249.341 1.734 138.381
0.5 11449 2.336 96.298 | 234.899 1.631 137.963 [ 316.298 1.405 160.06 | 386.242 1.192 181.081 || 501.82 1.036 207.109
0.6 [ 221.124 1.427 142.955 | 499.399 1.0006 209.86 | 686.816 0.853 246.122 || 802.222 0.698 282.019 | 1082.56 0.610 325.043
0.7 |[485.672 0.879 221.872 (| 1112.49 0.580 335.867 || 1568.15 0.489 398.761 | 20759 0.425 458.798 | 2826.72 0.364 535.378
0.8 [ 862.731 0475 364.412 | 195824 0.297 573.608 | 2726.34 0.244 692.871 3558 0.208 809.02 | 4747.63 0.174 960.24
0.9 1296.6  0.255 627.495 | 2957.56 0.153 1030.7 | 4102.73 0.124 1267.39 [ 5322.91 0.104 1501.67 || 7037.47 0.086 1811.39
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a 2 5 10 20 50 100

BNID* T. mintc | D° T. minTCc | D° T. minTC | D° T. minTC | D° T. minTC | D° T. minTC
2 0.0231 402.619 1.488 0.0365 320.121 1.872 0.051 269.134 2.226 0.0731 226.259 2.647 0.115 179.867 3.329 0.163 151.195 3.959
3 0.0079  791.987 0.946 0.011 659.294 1.136 0.015 573.89 1.305 0.0200 499.541 1.5 0.0288 415.817 1.801 0.038 361.931 2.069
5 0.0020 1898.1 0.552 0.002 1665.13 0.630 0.003 1508.08 0.695 0.0040 1365.84 0.768 0.00521 1198.18 0.875 0.0063 1085.15 0.966
7 0.0009 3326.5 0.405 0.001 3004.41 0.449 0.0012 2781.64 0.485 0.0015 2575.38 0.524 0.00184 2326 0.580 0.0021 2153.52 0.626
10 0.0003 5864.96 0.306 0.0004 5433.7 0.331 0.0005 5128.66 0.350 0.00058 4840.74 0.371 0.00068 4484.78 0.401 0.00076 4233 0.425
12 0.0002  7735.57 0.271 0.0003 72454 0.289 0.0003 6895. 34 0.304 0.00037 6562.19 0.319 0.00042 6146.36 0.341 0.00047 5849.38 0.358
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min TC

C, (N) i .
N Q.
0 10 50 100 0 10 50 100
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