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 المقدمة.9

 

 

(Optimization)

 البحث هدف.2

 نظريالجانب ال .0
(3-1)Dynamic Programming)[7] [5][3][1] 

farmat) 1665-1661

Pierre Mas )1944

 Richard Bellman )1952

(Richard Bellman)

Dynamic programming

Randa Company 

Dynamic Programming

Process

Stage 

FinityStages

 States

Policy
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Stages)

States)

(Simplex)

Linear Programming 

Multi Stages

(3-2)          [2][4] :

1Stage    

2State variables 

3Decision variables

4Optimal Policy )

5Return variable )

)( id)( ix

                 
    

  ),( iiii dxrR 
   

               
    

  ni ,......,3,2,1              …….(1) 

6Transformation Function )

2
                   

),(
1 iiii dxtx 


     

                                             7: ( Recursive equation )
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Bellman) Richard

)(n)1( n

)(n

 
),( iiii dxrR       ……………(3)                                    

                                                                                                                                         

)},({)( 11111 dxrOptxF             …..(4)                                     

)}(),({)( 1122222 xFdxrOptxF     …….(5)                                      

n stage 

)}(),({)( 11 
 nnnnnnn xFdxrxF    ………(6)                                    

:
nx  )(n )( ndnf 

)( nx  )1( n)( 1nx

1nf)( 2nx2nf)( 11 xf

(state variable )

dicision))(n)(n

maximization )minimization )

11on Approaches For (Soluti

Dynamic Programming Problems) [9][8]

Foreward)

 

NNN .,,........., 21 )(Backward)

( 1,..........2,1,  NNN )

Forward computation approach 
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1F                  

2F                     
3F               …………. Fn                                       

                                                                                                        

)1(F

)2(F)(nF

 backward computation approach 

   
nF                     1nF               

2nF ………
1F                        

3

33

Maximize     Z =∑ ∑ 
ijC  

ijX                                                       

Subject to :                                                                        

≤
ijB    ( i = 4,...2,1 , 3,2,1j )            

ijX

∑ ∑ 
ijX  ≤ Tj                                         

≥ 0 , i = 4,...,2,1 , 3,2,1j )             ….(7)    
ijX

 

i( 4,...,2,1i )

j( 3,2,1j )

ijX ( i )( j )

 
ijC( i  )( j

  
ijB( i )( j

Tj 

Backward Computation Method 

2007

2007
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32007

 
   

2 88357 15161 40736 

 40765 14321 30571 

 76657 14540 32518 

 87600 10507 39764 

 67945 27044 45059 

 78421 18527 46664 

 77954 17307 49618 

 74796 30173 80750 

 64160 17194 61542 

3 73966 15705 48723 

2 72157 20468 42671 

3 43253 25703 30730 

22007

    

2 3468 6789 24141 

 6610 11899 40585 

 8001 9499 38256 

 7598 17392 52298 

 11796 17944 54223 

 11109 19135 62956 

 11767 19138 60813 

 10312 19220 57477 

 8265 15166 48888 

3 11482 18631 65565 

2 8313 12615 38170 

3 10388 15796 61568 
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12007

    

2 3392 4856 17837 

 3601 6285 19148 

 4316 8218 26935 

 7214 12855 37599 

 9205 15055 47836 

 5925 13189 36074 

 7292 15825 43995 

 7537 17377 41112 

 5609 13230 31130 

3 10650 15029 38457 

2 9717 13196 48106 

3 10241 14431 45304 

(4)(5)(6)

3

 

 3  3 

 3 9099.7 100000 90900.3 

 3 9566.7 25000 15433.3 

 3 2977.3 25000 22022.7 

3

 

 3  3 

 3 3418.5 20000 16581.5 

 3 2727.4 20000 17272.6 

 3 1157 50000 48843 
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4

 

 3  3 

 3 6738.8 20000 13261.2 

 3 5372 20000 14628 

 3 2278.5 50000 47721.5 

stochastic)constand )

(74674)(4981.8)  

(1184.766667)( 

394.9222222 )

(43358 )(4885). 

 (6754.8)( 68836

124023357067

332473362

3033132503

233331346

Gen. Extreme value Distribution433321252223

Gen. Extreme value Distribution

32233315324

(Gen.  Extreme value Distribution)13333

32323

23032735354

[6]

(8)   ijB   = + Z  

(Central Limit Theorem) 
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ijB

Z 0203

α= 05.0  05.0Z  = 645.1  

6

 (constraintsالقيود )
3

311XCauchy dis. With 

Z  =1.645    and  11B  =   then 

≤  11b11X

≤ 82869.06111X

221X 

Erlang dis. With   

Then

21X ≤   21b 

21X  ≤1242.21269

1: 31X  

Cauchy dis. With                           Then 

 
31X   ≤

31b   

31X   ≤51393.825 

3∑∑ 1iX   ≥  Tj

General Pareto dis. With                 Then 

∑∑ 1iX    ≥119990.02

567

5

   

 1 626472043 

 1 3232223247 

 1 331712623 
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6

   

 1 12537204 

 1 22336217 

 1 531042333 

7

   

 1 3041226323 

 1 373302235 

 1 331702033 

 ( Objective Function)دالة الهدف   .1
Maximize   Z = 9099.3 11X  + 15433.3 21X  + 22022.7 31X  + 

16581.5 22X  + 17272.6
32

X  + 48843 42X
+

 
      

13261.2 23X     + 14628 33X  +47721.5 43X   

     (Constraints). القيود 2
92  

 

 11X ≤ 82869.061 

  21X ≤ 1242.21269 

  31X ≤ 51393.825 

  11X + 21X  + 31X  ≥ 119990.02 

2 

  22X ≤ 32719.06 

  
32

X ≤ 22148.39 

  
42

X ≤71306.145 

  22X + 
32

X  +
42

X  ≥ 87149.86

3

  23X ≤ 10632.8125 

  33X ≤ 19410.217 

  43X ≤ 54390.045 

  23X + 33X  + 43X  ≥ 61153.92 

3(Non negativity Constraint )  
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11X , 21X  , 31X  , 22X  , 
32

X  , 
42

X  , 23X  , 33X  , 43X  ≥ 0 

 4,........,1i . 

.3,2,1j  .

(Backward Computation)

305(Backward Computation)

Optimum 

Solution 

Maximum 

Solution 

Solution 

Value 

Decision 

Variable 

 

Stage 

2595575000 F9 54390.05 
43X 7

 

2879507600 F8 19410.22 
33X 6

 

1020333300 F7 10632.81 
23X 5

 

4301135300 F6 71306.15 
42

X 4

 

4663655600 F5 22148.39 
32

X 3

 

5326306700 F4 32719.06 
22X 3

 

6340217700 F3 51393.82 
31X 1

 

6357333130 F2 1242.213 
21X 2

 

34332213130 F1 82869.06 
11X 3

 

 تفسير النتائج ( 2-4) 

(Backward computation)

43X(54390.05)33X

(19410.22)23X(10632.81)

42
X(71306.15)

32
X

(22148.39)22X(32719.06)

31X(51393.82)21X

(1242.213)11X(82869.06)

43X( 43X =54390.05)
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2595575000)

33X( 33X =19410.22)

(2879507600)

11X

6264720434332213130

 .الاستنتاجات والتوصيات5
33

9

(∑∑ Xij ≤ Tj )

2

7

96992234340

332799.06

9242.293

90632.89

459393.82

22948.39

99490.22

579306.95

54390.05
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25
9(Cj)

 (aij)

2

3(Foreward Computation)7

(Backward Computation)

4

5

 المصادر

9

22

2006

9

2004

392090

4

1999

5

1 1999

62090

71985

8.Murty,K ,"Optimization Models for Decision –making " ,publishing of 

Michigan University ,USA, 2007. 

9.Taha,Hamdi, "Introduction To Operation Research" ,Macmillian publisher, 

New York,2008. 
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Using Random Dynamic Programming in Production Planning 

with Application in the midland Refineries  Company   

Abstract 
     This research deals with Building A probabilistic Linear programming model  

representing, the operation of production in the Middle Refinery Company 

(Dura, Semawa, Najaif) Considering the demand of each product (Gasoline, 

Kerosene,Gas Oil, Fuel Oil ).are random variables ,follows certain probability 

distribution, which are testing by using Statistical programme (Easy fit), thes 

distribution are found to be Cauchy distribution ,Erlang distribution ,Pareto 

distribution ,Normal distribution ,and General Extreme value distribution .                                                                                        

The Built programme is transformed in to deterministic one and then solved by 

using Dynamic Programming (Backward procedure) To find the Optimal values 

of Decision variables and Optimal  value of Objective  Function . All the results 

are explained in tables, we work on using Dynamic programming according to 

the Rule of Richard Bellman for Optimality,which depend on sub divide the Big 

problem ,in to sub problems Optimal Solutions each have,then this Solutions are 

Optimize to reach the final Optimal Solution.                                                                                                                 

 

 Keywords: Dynamic Programming, Production Planning ,Random.                    
 


