
 
 

 96  2012لسنت ( 22)مجلت الاقخصادي الخلٍجً العذد 

 

A genetic algorithm for  
measuring the teaching 
 services efficiency Of 

 a scientific department  
in Basrah 

Lecturer : Khulood  Moosa  Omran  
Arab Gulf Studies Center 
Basrah University 
 
 

Abstract 
 

 In this research a system has been designed depending 
on the optimization intelligence programming problems 
using the integer genetic algorithm in order to measure the 
collage efficiency in performing the teaching services. A 
genetic module has been designed for measuring the 
college efficiency following two styles: the first one is the 
integer genetic algorithm for solving direct integer 
constrained linear optimization, and transformation style 
through transforming the problem from a complex formula 
into a simple one indirectly and hence through the latter, a 
zigzag crossover method has been used in the crossover 
process. Also the mutation function was used. It was 
obvious that the second method is more efficient than the 
first method by comparing the results of both 
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استخدام الخوارزهيت الجينيت في تقيين كفاءة 
الخدهاث التعليويت لأحد الأقسام العلويت 

لإحدى الكلياث بمحافظت البصرة 
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1

Procedure Language

[1] genetic algorithms

Adaptive Genetic Algorithms

searchoptimizationJohn Holland

Natural Selection(Natural Genetic)

2][

   [  3] 

[4]

http://ar.wikipedia.org/wiki/Ø¯Ø§Ø±Ù�Ù�Ù�
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CrossoverMutation 

  

2.

1Create Initial population:

population size

[5]

2 Objective Function & Fitness value

Objective Function

 

MaximizeMinimize (Fitness 

value)[6]

3 Selection

Proportionate SelectionOrdinal 

Selection[7]
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4 Crossover

 

Parent

Children

[8] 

[9]

a One Point Crossover

1

P1

 
        

P2         

 

 
P1/P2         

 
P2/P1         

 

 

b Two Point Crossover 

2
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P1         

 

P2         

 
P2/P1         

2  

Zigzag Crossover c 

(child)10][  3 

P1         

 

 
P2/P1         

(3)    

Mutation 5 

      

  ][                                                             
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 6 Stopping Criterion 

[12] 

7 Representation  Of Chromosome

Encoding

[1 3]

 Binary Encoding

 Permutation Encoding

 Direct Value Encoding

  Tree Encoding      

Transformation of Function.    . 3.

[14] 

Minimum      f(x) ,  x  Rn
 

Subject to     ci(x)   0          i =1,………,m1 

                      gj (x) = 0          j =m1+1,………….,m2 

f(x)ci (x)

gj(x)
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3.1 (Penalty Function)

 Exterior Point Method                                                  

Penalty Function

Constraint ProblemUnconstraint 

Problem

[15] 

Minimize f(x) 

Subject to  hi(x) = 0 

gi (x) >= 0 

> 0

Minimize f (x) + (1 / h
2
 (x)) 

Subject to X   E
n
_ 

 

xh
2 

0  xg 

 

Minimize f (x) 

Subject to gj (x)  0 

g
2
(x)  +  f(x) 

Penalty Function x 

> 0xg

Minimization f(x) +    Maximum {0 , 

g(x)} 

Subject to X  E
n
 

0xg{0 , g(x)}Minimize

g(x) > 0

Max{0 , g(x)}
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 x g
2



[16] 

 
 


m

i

t

mi

xhixcixp
1 1

))(())(()(  ……….(3) 

 

 (xi ,  i) = f(x) +  i P(x)                                 ……….(4) 

xcix hi 

3.2(Barrier Function)Interior point 

Method

  (xi ,  i) = min f(x) +  i 


1

1

m

i
 bi(ci(x))  ……..(5) 

           = f(x) +  i B(x)                         ……..(6)    

  i 

B(x) = 


1

1

m

i
bi(ci(x))                                       ……(7) 

bicibi 00 bi 

3.3–  

 

Interior – Exterior  Point 

Method (Combined) 

Min  (x,  ) = f(x) +  i B(x) + ( 1 /   p(x))        ……(8) 

[17]

Penalty Function
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Barrier Function

 4. Transformation Method

Classical Methods

[10]

Min f (x), f: R
2
        R        

Subject to   gi (x) 

x   0,  x   R
2   

                   

………. (9)                          

[10]: 

Min      f (y) = f (y
(1)

, y
(2)

, …, y
(m)

) 

Subject to 

                y (i) min   yi   y (i) max      

y = (y1 , y2 , ……………. , ym) ,  y  R
m  

……..… (10) 
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Transformation 

Method

Min    f(x) 

Subject to  

   gi(x) Ci         …….(11) 

Ci is constraint, 0 

0   Xi 

Xi  R, x  R
n         ………….(12)

 

…..(13)           

 

 5. 

Min F (y) = F(y
(1)

, y
(2)

, 

………………… , y
m

) 

0   yi   ki                                                                           

y1  R, y  R
m          ….(14)               
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18)

6

1

1


2

                                                 


 

 

المادة 

 الذراسٍت

 لذرسا ةاهمً

عذد )

( الىحذاث

MP 

الىقج 

المصروف 

لشرح المادة 

من  النظرٌت

قبل 

 الخذرٌسً

اجهزة  عذد

الحاسباث 

المسخعملت 

 بالمخخبر

الفخرة 

الزمنٍـت 

للطالب داخل 

 المخخبر

الىقج المصروف من قبل مساعذ   

 الباحث لشرح المادة العملٍت

 

البرمجت 

 المهٍكلت
8 3 17 2 2 

الخصمٍم 

 منطقً
8 3 17 2 1 

حقنٍاث 

 الحاسبت
6 2 17 2 1 

الهٍاكل 

 المخقطعت
6 3 0 0 0 

 0 0 0 3 6 الرٌاضٍاث
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 يحصمٍم الانمىرج الجٍن  .6 

Xi

i

i = 1,2,3, 

……,M 

M     

Wii

Weighti 

0 <= Wi <= 10 … (15)

Tjj

j

aijji

  j = 1,2,3,… …,N

 j

Xi
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XiWii

i

              …..(16)Wi Xi


M

i 1
Z

 

Max      Z=


M

i 1
 Wi Xi         ………(17) 

  aij  Xij

i 

constj = 


M

i 1
aij Xi             …..(18)        ;     j= 1, ………...,N  

j 

Tj

j

constj =  


M

i 1
  aij Wi    Tj       ;      j=1, …….,N        ……(19) 
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Xi

 

Xi0 , i = 

1,2,3,....,M 

     Max    Z=


M

i 1

Wi Xi     ……..(20)      

 

      


M

i 1
aijWi    Tj       ;      j=1, …….,N  …. (21) 

 

        Xi   0      …………... (22) 

0 <= Wi <= 10 

 i = 1,………..…. .,M

Wi2
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12

 

2

Wi

i=1,2,......

., 5 

Wi 2

1

MP

                     M Pi 

                 Wi = -----------                                            

              


M

i 1

MPi

     
10
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2

  Tj=j 

j =1,2,3,4

1

22

 

5

600

2

5(

6(

 iعذد الأصناف 

I=1,2,……,5 

البرمجت 

 المهٍكلت

الخصمٍم 

 المنطقً
 حقنٍاث الحاسبت

الهٍاكل 

 المخقطعت
 الرٌاضٍاث

 W1 W2 W3 W4 W5 درجت الخقٍٍم رمز

 0.176 0.176 0.176 0.235 0.235 الحالت الأولى

 10 10 10 10 10 الحالت الثانٍت

 iعذد الأصناف 

I=1,2,……,5 

البرمجت 

 المهٍكلت

الخصمٍم 

 المنطقً
 حقنٍاث الحاسبت

الهٍاكل 

 المخقطعت
 الرٌاضٍاث

 W1 W2 W3 W4 W5 درجت الخقٍٍم رمز

 0.176 0.176 0.176 0.235 0.235 الحالت الأولى

 10 10 10 10 10 الحالت الثانٍت
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305400

3

386

57900

4

240

jaij=i 

3

i=1,..........,5j=1,2,3,4

3j

aij=i

                                                 

 
 

انخذماث 

 انبرمجت انمهيكهت انخعهيميت
انخصميم 

 انمنطقي

حقنياث 

 بانحاس

انهياكم 

 انمخقطعت

انرياضيا

 ث

1 

 

مقذر )انمحاضرة وقج حقذيم

 (بانساعاث
3 3 2 3 

 
2 

انخطبيق انعمهي 

 (مقذر بانساعاث)بانمخخبر
2 2 2 0 

 1 0 0 1 ساعاث انمناقشت 3

4 
 مخطهباث اسخكمال

 (مقذر بانساعاث)انعمهيت
2 2 1 1 
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8 

4

Max 

    F(x) = 10(X1 + X2 + X3 + X4 + X5)  

…….(23) 

Subject to 

 

3X1+3X2+2X3+3X4+3X5<=600..(24) 

2X1 + 2X2   + 2X3   <=5400 ….(25) 

X1  + X4   + X5   <= 57900….(26) 

2X1+2X2+X3+X4+2X5<=240….(27) 

Transformation Form 

……(28) 
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5

4

3

2

1

X

X

X

X

X

   = 






























10000

4412.02182.01411.00896.01091.0

1995.04521.00779.01715.0226.0

0857.0470.00569.00748.0265.0

1670.16126.01746.02159.06937.0

   

* 























5

4

3

2

1

Y

Y

Y

Y

Y

…..(29) 

 

X1=   0.6937Y1 -  0.2159Y2  +  0.1746Y3  -  

0.6126Y4  - 1.167Y5      ……(30) 

X2= -0.265Y1   -  0.0748Y2   +  0.0569Y3  +  

0.47Y4     - 0.0857Y5       ….(31) 

X3 = -0.226Y1  +  0.1715Y2  +  0.0779Y3  -  

0.4521Y4  - 0.1995Y5      ….(32)  

X4=0.1091Y1+0.0896Y2-0.1411Y3+0.2182Y4  + 

0.4412Y5 ….(33) 

X5=Y5 ….(34)    

3050

24040

5790030

540020

60010











Y

Y

Y

Y

Y

             

)BinaryInteger

  

4-

Max  F = 10( X1 + X2 + X3 + X4 + X5 ) 
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Binary of 

X5 

Binary of 

X4 

Binary of 

X3 

Binary of 

X2 

Binary of 

X1 

4

X

8-bit

-1-1 

1 q 

n  m

2

Binary

a= Binary (q) 

312

5

4

5

6

1
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 9-2 

n m[16]

5   

Integer of 

x5 

Integer of 

x4 

Integer of 

x3 

Integer of 

x2 

Integer of 

x1 

5

x1  

x2x3

x4

x5

9-2-1 

zigzag  

2  
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9-2-2 

3050

24040

5790030

540020

60010











Y

Y

Y

Y

Y

  

6

14 32 310 430 120 P1 

19 48 15 32 40 P2 

6

P1P2

7 

14 48 310 32 120 P1/P2 

19 32 15 430 40 P2/P1 

7
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2

60

8

14 48 310 92 120 

8

9232

600<= Y2 <= 

5400

NewValue = (OldValue + RndValue Mod ConstraintValue)

OldValue  

RndValue  

ConstraintValue Xi 

iX

1

iX

2

iX

 مىقع انطفرة
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  - 3

iX

4.

10 Discussion Result 

iX

Selection MethodsCrossover 

Methods

 . 10.1  :   

  A.Binary selection

(Tournament selection)

5

80

50Binary Selection 

 One Crossover

Two Crossover

  

 8001200 

 12011540 

 15412500 
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Tournament Selection 

One CrossoverTwo Crossover

50.6

8050

Binary SelectionTournament Selection

B   

6

7

 XiΣ X1 X2 X3 X4 X5 عذد انذوراث
دانت  قيمت

 انهياقت
 كفاءة انكهيت 

 مخىسطت 1510 28 30 31 32 31 151 50

 مخىسطت 1520 29 31 31 30 31 152 80

 عانيت 1560 30 31 32 31 32 156 100

 مخىسطت 1530 29 32 30 30 32 153 200

 عانيت 1580 30 32 31 32 33 158 300

60.6

50Binary SelectionOne 

Crossover 

XiΣ X1 X2 X3 X4 X5 
دانت 

 انهياقت
 الانخقاء دانت انخزاوج انكفاءة

 One مخىسطت 1520 28 31 31 30 32 152

Crossover 
Binary 

 Two مخىسطت 1530 27 29 33 31 33 153

Crossover 
selection 

 One مخىسطت 151 29 30 31 31 32 151

Crossover 
Tournment 

 Two مخىسطت 148 28 29 30 30 31 148

Crossover 
selection 
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 عذد انذوراث

 

XiΣ 
X1 X2 X3 X4 X5 

قيمت دانت 

 انهياقت
 كفاءة انكهيت

 مخىسطت 1520 29 30 31 30 32 152 50

 مخىسطت 1510 28 31 30 31 31 151 80

 عانيت 1550 29 31 31 32 32 155 100

 عانيت 1560 30 31 31 31 33 156 200

 عانيت 1580 29 32 33 30 34 158 300

70.6

80Binary SelectionOne 

Crossover 

  10-2) TheResult of 

Transformation Method

.ABinary selection

(Tournament selection)

8

8050

Binary Selection

 One CrossoverZigzag 

Crossover

Zigzag 

CrossoverBinary 

Selection(Tournament 

selection)9

8050Tournament 

Selection One Crossover

Zigzag Crossover
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Zigzag Crossover

Tournament Selection.

XiΣ X1 X2 X3 X4 X5 
قيمت دانت 

 انهياقت
 دانت انخزاوج انكفاءة

 One Crossover عانيت 1570 30 31 32 31 33 157

147 
 مخىسطت 1470 29 29 28 30 31

Zigzag 

Crossover 

80.6

8050Binary Selection

XiΣ X1 X2 X3 X4 X5 
قيمت دانت 

 انهياقت
 دانت انخزاوج انكفاءة

 One Crossover ةمخىسط 1490 27 29 31 30 32 149

152 
 ةمخىسط 1520 29 31 30 31 31

Zigzag 

Crossover 

90.6

8050Tournament 

Selection

B  

1112

.

Zigzag Crossover

1011

 

عذد 

 انذوراث
XiΣ X1 X2 X3 X4 X5 

قيمت دانت 

 انهياقت
 انكفاءة 
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100.6

50Binary Selection

Zigzag Crossover 

110.6

80Binary Selection

Zigzag Crossover   .

 Conclusions 

 

 

Transformation problem

  

 مخىسطت 1520 29 30 30 31 32 152 50

 عانيت 1590 30 32 32 32 33 159 80

 عانيت 1550 30 30 31 32 32 155 100

 مخىسطت 1460 27 29 29 30 31 146 200

 مخىسطت 1540 29 30 32 31 32 154 300

عذد 

 انذوراث
XiΣ X1 X2 X3 X4 X5 

نت قيمت دا

 انهياقت
 انكفاءة 

 عانيت 1560 30 31 31 32 32 156 50

 مخىسطت 1520 30 29 30 31 32 152 80

 مخىسطت 1530 29 31 30 31 32 153 100

 مخىسطت 1530 28 30 31 32 32 153 200

 مخىسطت 1540 27 30 32 32 33 154 300
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Mutation
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I=0 , M=” “ 

         

q= Rand (n, m) 

a= Binary (q) 

I = I + 1 

M=M +a  

G (I) = q 

I <= No. Of x 

Value 

Check for All Value of Array ( T ) 

With  In 
- Range 

 

 
Put M in Initial population 

J = J + 1 

 J <= 

PopSi

ze 

End 

Yes 

Yes 

No    

 

No 

   

 

Start 

Generate initial population 

No 
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Iteration = 0 

Calculate Fitness for 

Each individual 

I=0 

I = I + 1 

Select Two individual 

Crossover 
 

 

Iteration=Iteration+1 
Iteration < Max 

End 

No    

 

No    

 

Yes 

 

Mutation 

Put Child in new population 

Get Maximum Fitness Optimal Solution 

I > popsiz 

yes    

 


