
 i 

T.C. 

 

 
 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prof. Dr. M. Duran TOKSARI 

 

 

 

 
 

 

 

 

 

 

 

 



 iii 

T.C. 

 

 
 

 

 

 

  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prof. Dr. M. Duran TOKSARI 

 

 

 

 

 

 

 

 

KAYSER









 iv 

 

ya 

 

 

    

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 v 

 

 
       

 

 

 

 

 

in in b

 (  (

 (   etkisi 

boyutlu  klerinden 

biri olan  

cessing Time - SPT) ve  

 

0,007,    

 

Anahtar Kelimeler:  Tavlama Benzetimi

 

  



 vi 

SCHEDULING PROBLEMS UNDER THE SEQUENCE DEPENDENT AND 

JOB BASED LEARNING EFFECT 

 

 

 

Erciyes University, Graduate School of Natural and Applied Sciences  

Master Thesis, December 2019 

Supervisior: Prof. Dr. M. Duran TOKSARI  

 

ABSTRACT 

The use of learning effect in scheduling problems increases significantly. A learning 

process is reflected in the reduction in processing time as a function of the number of 

repetitions in the produstion of a single item. Learning effect indicates a reduction in 

processing time as a result of repeated repetition of similar or identical operations. 

When learning effect is used in the scheduling problem, the common assumption is that 

all jobs are similar. However, it is more realistic that some jobs are similar, not all jobs 

in scheduling. 

job based. Maximum completion time ( ), total completion time ( ), total 

absolute difference completion time (TADC) scheduling problems in a single machine 

scheduling environment will be examined solution approaches under the sequence 

dependent and job based learning effect. 

the meta-heuristic approximation techniques, the annealing simulation algorithm will be 

used to solve large scale scheduling problems. 

The randomly generated data sets for different number of job values were first run in the 

Lingo 17.0 program for the three performance criteria, then the shortest processing time 

(SPT) and annealing simulation algorithm were used to compare the objective function 

values. For n=10 has been found 0,007 for ,  0,001 for   and TADC, For n=30 

has been found 0,031 for ,  0,075 for   and 0,099 for TADC. 

Keywords:  Scheduling, Learning effect, SPT, Simulated Annealing, Sequence-

dependent and job-based learning effect, Maximum completion time, 

Total completion time, Total absolute difference completion time 
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Burada , r j  

 ve a (a<0
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Burada , r j  
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- j 
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verilir. 

 

 = ( )                    (6) 

 

Burada , r j >0 k
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 4 

    

Burada, j i   =0. i k 

 = 1, aksi takdirde  
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lan daha 

 bilgisi verilecektir.  

 

 [8]. 

 [9]. 

 

   

parametresi makina  parametresi tek makina

paralel makina a  

olabilir.  

alabilir.  

 [10]. 
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 [11]. 
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1.1.2. P  

olan tek makina 

 [10]. 

 

 

SPT (Shortest Processing Tim

tir. 

 

 

 

 

   

1.1.3.  

 

 Wrig u 
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 [12-

 

 

 

 [14] 

 

Geleneksel olar

 maliyetlerinin azal

olarak bilinir 

 . 

 

a problemlerinde polinom olarak 

 

 = ( )   Burada , r 

j  temel  ve a 

(a<0)  

Mosheiov 

a  

kriterli tek makina pro  

problemi  
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n 7n 

 

 Eren  te alarak m-

makina 

mize edilmesidir. Problem NP 

 

Cheng ve Wang [17], tek makina 

NP 

 

makina 

, toplam tam

n

n SPT  

Xu 

 yonda

tamamlanm  tamamlan

 

etkisini tek makinada gecikme minimizasyonu probleminin NP 
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Lee ve ark.  

 

 

 

nma 

n NP  

Wang ve Wang [23], i

ihi olan veya olmayan tek makina problemi 

 

  

 

 

  [26]

 i  
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Lee ve Wu 

su  

n problemde 

 

Koulamas ve Kyparisis 

SPT

e edilmesi durumunda, tek 

 

 

 

SPT 

renme etkisi durumunu tek 

makina  

Lee ve Wu [31  

 

 

Wu ve ark. [  

maksimum gecikmeyi en aza indiren s a

EDD  
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Chen ve ark. [33], tek makinada veya paralel makinalarda 

  problemini ele 

 problemi  ve toplam 

 aza indirmektir. Paralel makina 

toplam tama  

pr  

, 

k  dereceden toplam 

 

Wu v  

a 

 

m-

 

 

Soroush [  

- meyi tek makina 

problemleri , toplam tamamlanma 

tir. Soroush [37], bir 

 (past 

sequence dependent) (psd

tek makina tamamlanma 
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 kuvvetinin (

ge anarak 

 

son iki he  

Cheng ve ark. [38], b

 

 

 

 

 

NP 

 

u

  

makinada erken tamamlama 

 

 

etkisinin bir k rada 

 zama

.  
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Mani ve ark. [45], n  tek makina 

    

Bachman ve Janiak [46], n

n  

Optimiz

 

  minimizasyon probleminin NP 

 

 

(SPT

(EDD

 

Corwin ve Esogbue [48], bir makinan  

  

 

ir. 

1.2.Tavlama Benzetim Metasezgiseli 

arak 1953 y

Metropolis ve ark. 

 kullan
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umu bulmak yerine 

[10, 49-50]. 

 

Tavlama benzetimi, Metropolis ve ark. 

 Bu fonksiyon 

 

Genel bir tavlama benzetim 

 [53].  
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T) 

t) 

Her bir iterasyonda M) 

Kabul kriterini belirle 
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i_iyi) 
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Evet 
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2.  

 

kurularak,  meta s . 

 

 

 

 Burada 

 

s   

 

 

 = ( )(         (2.1) 

 

Burada , j   ve aj (aj<0) 

, j  
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Burada, j i   =0. i k  ise     

 = 1, aksi takdirde  

 

 

 
j  

1 2 3 4 5 6 

1 1 1 0 1 0 0 

2 1 1 0 0 1 1 

3 0 0 1 1 1 0 

4 1 0 1 1 0 1 

5 0 1 1 0 1 1 

6 0 1 0 1 1 1 

 

a -2-6-

5-4-

     

 

(  

 

     = (   +   +   +   +   +  ) 

    = ( 1*1 + 1*0 + 0*0 + 1*0 + 0*0 + 0*1 ) 

    = 1  elde edilir 

 (  

 

    = (   +  ) + (   +  ) + (   +  ) + (   +  ) 

+ (   +  ) + (   +  ) 

    =(1*1 + 1*0) + (1*0 + 1*1) + (0*0 + 0*0) + (0*0 + 0*0) + (1*0 + 1*0) + (1*0 + 1*0) 

   = 2  elde edilir. 
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  temel  

  

makinada i gerekir. 

   

   

 Makinada  [54]. 

 

E aksim ), 

 (  (TADC) 

  

 

 

olan notasyon ablo 

2.2  

 

PARAMETRELER 
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r  

 j  

 r  j  

 r j  

 j  

 k  i  

,  i j  j  

 

  

 

 

  

  

TADC  
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2.1.1. Maksimum Tamamlanma  

Burada n   k 

j   maksimum tamamlan

belirtir. Tek makina 

 

vermektedir. 

 

s.t. 

 

                     

 

                       

 = 0 ya da 1 

Tek makinada 

 = ( )( ,   

=   /    

 = ( )(    

 

 
 (2.4) 

 
 (2.5) 
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elde edilir. 

j 

 bularak j em 

 

 

 
 (2.6) 

 

 

 

 
 (2.7) 

 
 (2.8) 

 

 

 

r n e kada  herhangi bir j 

j n e kada

 herhangi bir r 

garanti etmektedir. 

 

 

Tek makina   

j r 

 = ( n   

sonucu vermektedir [2-3]. 
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 /   

 

 = ( )(    
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r n e k  herhangi bir j 
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 herhangi bir r  

garanti eder. 

 

2.1.3. Tamamlanma Zaman  Minimizasyon Problemi 
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j r 

 = (j  1)( n   

 

 

 

Burada   ve  

 

 

 

s.t. 

 

                     

 

                  

 = 0 ya da 1 

Tek makinada 

  ifadesi (1/  =       

( )( ,   =    

 

 = ( )(    

 

 



 24 

 

 

 
(2.15) 

 

 

 

 
 (2.16) 
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j 1 2 3 4 5 6 

 2 3 5 8 10 6 
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e yer alan   ifadesinin 

 

 

  

 

ablo 

 

Tablo 2.5  

 
j  

1 2 3 4 5 6 

1 1 1 0 1 0 0 

2 1 1 0 0 1 1 

3 0 0 1 1 1 0 

4 1 0 1 1 0 1 

5 0 1 1 0 1 1 

6 0 1 0 1 1 1 

 

nun 

-2-6-5-4-  

 

Probl d ekil 2.1 de 
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 problemi 

rlerinin hesapla  

Tablo 2.6.   

Konum r=1 r=2 r=3 r=4 r=5 r=6 

Optimum 

 
1 2 6 5 4 3 

 2 3 6 10 8 5 

 0,8 0,75 0,75 0,8 0,75 0,7 

 

 

 

 



 27 

 = ( )(    

 

 = 2 

 = 2,25 

 = 4,5 

 = 7,02 

 = 5,07 

 = 2,84 

 

 

 

olarak elde edilir. 

 

ablo 2.4 ve 2.5

-2-6-4-3-  

 

Probl d e de 
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 problemi 

 

 

Tablo 2.7.    

Konum r=1 r=2 r=3 r=4 r=5 r=6 

Optimum 

 
1 2 6 4 3 5 

 2 3 6 8 5 10 

 0,8 0,75 0,75 0,75 0,7 0,8 
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 = 2 

 = 2,25 

 = 4,5 

 = 5,07 

 = 3,5 

 = 6,4 

 

 

 

 

 

 

  elde edilir. 

 

 

 

olarak elde edilir.  

 

ablo 2.4 ve 2.5  tamamlanma 

 minimizasyon problemi L

-6-2-1-3-  

 

 d ekil 2.3 de 
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problemi 

 

 

 

Konum r=1 r=2 r=3 r=4 r=5 r=6 

Optimum 

 
5 6 2 1 3 4 

 10 6 3 2 5 8 

 0,8 0,75 0,75 0,8 0,7 0,75 

 



 31 

 = ( )(    

 

 = 10 

 = 4,5 

 = 1,90 

 = 1,6 

 = 3,5 

 = 4,5 

 

 

 

 

 

 

   elde edilir. 

 

 

|10  14,5| + |10  16,4| + |10  18| + |10  21,5| + |10  26| = 46,4 

 

 

|14,5  16,4| + |14,5  18| + |14,5  21,5| + |14,5  26|  = 23,9 

 

 

|16,4  18| + |16,4  21,5| + |16,4  26| = 16,3 

 

 

|18  21,5| + |18  26| = 11,5 

 

 

|21,5 - 26| = 4,5 
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olarak elde edilir. 

 

 

 

[56]. 

  [57]: 

  

  

  

 Durdurma kriteri 

 

2.2.1.  

da bizim 
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rilebilir [51]. 

 

(Adjacent pairwise int Burada bi
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k l 

 

 

 

etmektedir [58].  

 algoritmada da

, 

 algoritma  

2 4 3 6 5 1 
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sebep olur. Tabu listesi, 

listedir [59]. 

 

rastgele 

n n/10 olacak 

n n/7 

olacak 

, bu 

etirilir. 

e tab n  

n/10 = 40/10 = 4  
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 Tabu Listesinin   

 

2.2.4. Durdurma Kriteri 

 

 [60]. 

20 23 34 6 

 

39 1 2 4     

33 11 8 15     

27 25 19 5     
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i.  

ii.  

iii.  

iv.  

 

 

da 

 

 

Tablo 2.9. Tabu arama parametreleri 

Parametreler  

  

 n/10  

 API 

Durdurma kriteri  

 

 

  

. 

n/7 T T=1000  

azalma =100.

 

 

 

 I=1) 

 K=n/7 lde belirle ve K  

   i=1) 
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 K=n/7 

 

  

 (T=T*0.99, I=I+1). 

 

. 

     

    

  

 

 

 

 K=n/7 

 

  

 (T=T*0.99, I=I+1). 

. 
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 tavlama benzetimi 
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3.  

 

 -  

ise [0,6  

Problem  n n=10, n=12, n=15, n=20, n=30, n=50 

ve n=70 

 

 tem olan tavlama benzetimi  Microsoft Visual 

 

de  veri setleri 

ve  

  

 

  probleminin yerel 

, -2-1-9-5-3-4-8-10-6 ve 

249.29 saniye, SPT n

  -2-10-3-9-5-1-7-8-

  olarak , nispi hata 

 elde edilen en iyi 

-2-6-3-7-5-1-8-4-9 olarak elde 
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toplam ) probleminin yerel optimal , 

-2-4-10-5-3-9-7-8-1 ve SPT 

940,03 ve SPT    

-2-10-3-9-5-1-7-8- fonksiyonu 

olarak , 

 

-2-6-3-7-5-1-8-9- mesi kul

 , -4-2-

1-6-5-10-9-8-3   

 nis   -2-10-

3-9-5-1-7-8-  

2428,41 olarak , Bu problemin 

 

8-4-3-10-2-6-5-1-9-  

matematiksel model ile  probleminin yerel 

, -11-1-2-10-6-12-3-8-5-4-9 ve 

   

-8-1-10-5-11-6-4-9-7-12-2 olarak 

nu  olarak , 

. elde 

 -1-4-10-8-2-11-6-7-9-12-5 

mesi kulla  elde edilen 

son

iken, -6-1-12-3-8-11-2-9-5-7-10 ve  2688.59 saniye, SPT 

   

 -8-1-10-5-11-6-4-9-7-12-

algoritma  , 

ritma ile 

 -8-5-1-9-10-2-11-6-12-4-7 olarak elde 

 

 (TADC) probleminin yerel optimal 
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, -2-6-1-9-4-12-5-8-3-10-11 

176.51 saniye, SPT   

  -8-1-10-5-11-6-4-9-7-12-2 olarak 

bulunm   olarak elde 

, 

 -4-10-8-3-5-1-11-2-9-

6-12 ol  

   probleminin yerel 

, -1-15-14-12-9-11-6-7-10-2-5-8-4-3 ve  

  nispi hata 

  -2-14-12-1-8-5-9-13-3-7-15-

10-6-   

olarak , Bu proble

algoritma ile  -11-14-

12-8-9-13-15-6-1-3-5-10-4-

matematiksel model ile elde edilen son )  

, -1-13-11-7-12-10-8-4-

15-2-5-9-3-14   

   -2-14-

12-1-8-5-9-13-3-7-15-10-6-

fonksiyonu olarak , 

 

2-11-14-5-9-1-12-8-6-13-7-4-3-10-15 olarak elde 

 

 (TADC) probleminin yerel optimal 

, -12-15-13-11-14-7-4-6-1-5-9-3-8-2 

   

  -2-14-12-1-8-5-9-13-3-7-15-10-6-4 

 i 6072,9 olarak elde 

, 

 -4-8-3-13-11-1-14-

12-9-7-5-2-6-  
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matematiksel model ile  probleminin yerel 

, -8-17-5-15-20-10-14-16-18-1-6-7-3-12-

13-2-4-9-11   

   -2-14-17-

7-3-12-18-11-9-20-10-1-5-16-13-15-19-6-

  olarak , 

Bu pr  

-11-4-13-17-7-3-2-18-15-16-9-12-6-19-5-20-10-8-1 

 elde edilen 

son

iken, -7-8-2-18-13-4-16-5-12-15-3-20-1-19-11-9-10-17-6 ve 

SPT   

  -2-14-17-7-3-12-18-11-9-20-10-1-

5-16-13-15-19-6-  

2686,65 olarak , Bu problemin 

 

4-14-9-20-3-2-16-7-17-6-12-10-18-1-19-15-5-8-13-

matematiksel model ile elde edil

 

iken, -10-11-8-4-18-9-20-14-16-3-13-1-6-2-17-5-7-19-15 

  

   4-2-14-17-7-3-12-18-11-9-20-10-1-

5-16-13-15-19-6-  

15144,12 olarak , Bu problemin 

i 

13-11-19-17-1-7-9-4-20-2-10-14-12-18-3-8-6-16-5-  

matematiksel model ile  probleminin yerel 

, -23-1-13-11-17-3-6-5-4-8-21-12-9-20-15-

7-25-16-22-27-18-28-10-24-14-19-30-26-2  

   

 -10-30-19-4-3-7-16-17-5-27-22-26-12-8-14-13-29-18-21-15-

2-11-24-28-25-23-20-1-  
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, Bu problemin 

 428

10-17-22-30-7-25-26-16-9-14-13-19-3-24-11-28-27-5-2-6-4-20-29-8-21-12-23-18-15-1 

matematiksel model ile elde edilen 

)  probleminin yere

iken, -25-3-9-6-27-14-22-1-4-13-19-15-5-21-8-12-11-10-16-26-17-28-

23-20-24-7-30-18-2   

   -10-30-

19-4-3-7-16-17-5-27-22-26-12-8-14-13-29-18-21-15-2-11-24-28-25-23-20-1-6 olarak 

  olarak elde 

, ile 

 -3-30-9-10-14-16-

19-8-18-5-22-25-27-11-21-13-29-24-12-26-2-4-23-15-6-7-20-1-28 olarak elde 

matematiksel model ile 

 (TADC) probleminin yerel optimal 

, -2-13-23-17-30-7-6-15-8-21-26-22-12-24-19-9-

20-14-25-28-10-3-4-16-5-18-1-27-11 ve  

   

 -10-30-19-4-3-7-16-17-5-27-22-26-12-8-14-13-29-18-21-15-

2-11-24-28-25-23-20-1-  

olarak , nispi Bu 

 54754,59, en iyi 

-15-8-24-28-14-26-9-5-27-10-16-3-7-13-4-18-30-21-19-2-25-11-22-

17-12-20-6-23-  

matematiksel model ile  probleminin yerel 

, -45-39-38-9-30-14-18-46-21-49-37-50-27-

25-5-33-10-34-8-35-6-12-19-15-29-40-16-17-13-11-41-7-3-24-47-31-48-2-22-20-43-

42-4-26-44-23-36-28-32  

SPT  tur. SPT  -

18-16-20-23-34-33-7-25-39-12-31-4-8-11-40-2-44-38-15-14-49-36-29-46-41-47-30-24-

45-26-1-27-32-13-28-35-42-19-22-9-50-17-6-48-43-37-10-3-

  olarak el , nispi hata 



 45 

elde edilen en iyi 

 -18-5-31-44-20-41-25-16-23-26-14-35-

34-4-6-7-12-1-33-8-29-13-10-22-15-43-24-32-40-27-11-9-38-2-36-50-46-42-47-37-45-

17-49-21-28-3-48-30-

matematiksel model ile elde edilen son )  

, -40-38-20-7-45-13-

18-44-47-25-30-24-33-31-16-26-4-41-6-37-43-1-36-10-39-29-19-17-11-8-34-5-2-21-3-

42-23-12-32-28-50-49-15-14-9-27-46-22-35 ve 

 ile 

algoritma nispi hata 

matematiksel model ile 

 , -10-

43-19-22-4-31-28-47-3-42-9-17-34-11-16-38-25-48-20-39-27-24-6-29-5-45-32-41-35-

23-8-21-18-26-12-1-40-15-46-44-2-50-14-30-13-37-49-33-36 ve 

144186.57 saniye, SPT   

bulu   -18-16-20-23-34-33-7-25-39-12-31-4-8-

11-40-2-44-38-15-14-49-36-29-46-41-47-30-24-45-26-1-27-32-13-28-35-42-19-22-9-

50-17-6-48-43-37-10-3-  

olarak , Bu 

 171830,1, en iyi 

-10-39-42-37-6-41-9-3-28-20-12-15-33-14-47-30-44-34-35-31-18-

13-49-38-4-24-27-5-7-16-11-50-23-19-8-32-22-29-45-46-40-17-21-1-26-36-2-25-43 

 

matematiksel model ile , tamamlanma 

 (TADC) problemi 40 

s  

SPT ancak matematiksel model ile 

 n   

-48-62-66-35-20-7-69-60-31-12-51-30-22-29-18-44-23-53-59-5-58-39-

49-33-63-61-40-19-54-25-45-32-15-67-14-24-2-65-6-57-8-34-50-3-17-47-70-43-13-56-

1-42-52-21-55-46-26-27-10-37-64-16-38-68-36-4-41-28-

n  104,22 olarak 



 46 

 

 

-27-61-62-34-57-41-29-26-45-44-63-51-50-66-70-

18-40-53-69-36-48-19-42-56-7-54-24-39-2-17-30-58-10-67-49-3-32-6-35-14-28-21-59-

23-25-1-22-5-47-65-9-43-60-55-12-37-11-52-8-15-64-20-13-33-46-31-4-68-38 olarak 

 

Tablo 3.1 Matema  

 

N 
Problemleri 

Matematiksel 

Model 

Matematiksel 

Model 

 

(Saniye) 

SPT SPT 

Nispi 

Hata 

 

Algoritma Algoritma 

Nispi 

Hata 

 

n=10 
 

169.88 249.29 181.37 0,068 168.67 0,007 

 

871.58 366.47 940.03 0,079 870.87 0,001 

TADC 2425.73 81.12 3121.13 0,287 2428.41 0,001 

n=12 
 

210.73 692.28 223.48 0,061 211.49 0,004 

 

1212.42 2688.59 1277.38 0,054 1227.31 0,012 

TADC 3963.03 176.51 5746.72 0,45 4025.77 0,016 

n=15 
 

208.77 144072.53 223.47 0,07 213.07 0,021 

 

1391.95 88607.38 1543.99 0,109 1489.31 0,07 

TADC 5745.4 707.87 8574.29 0,492 6072.9 0,057 

n=20 
 

263.81 144786.54 290.13 0,1 272.97 0,035 

 

2483.78 144293.34 2750.87 0,108 2686.65 0,082 

TADC 13782.59 11053.16 19303.43 0,401 15144.12 0,099 

n=30 
 

417.9 145282.34 435.61 0,042 430.89 0,031 

 

5656.52 144189.42 6149.02 0,087 6083.51 0,075 

TADC 50476.58 144037.26 65720.9 0,302 55497.47 0,099 

n=50 
 

475.8 144049.63 486.5 0,022 484.87 0,019 

 

10921.84 145206.40 --- --- --- --- 

TADC 147163.8 144186.57 194009.86 0,318 174570.73 0,186 

n=70 
 

--- 144095 --- --- --- --- 

 

--- 144015 --- --- --- --- 

TADC --- 144016 553534.87 --- 511104.22 --- 
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Nispi hata  

 

 

 

 

-

-  
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4.  

 

 mevcut 

gereksinim duyarlar.   

n

 

 

 ortam

 

(makespan)  

ler  

ni bir tavlam
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algoritmadan  

. 

 

boyutu ar

rilen algoritmada  

 

  ise 100000 

, , 

strateji  . 

tavlama benzetimi algorit  

 

n=10 

  ve TA ; n=

  ; n

  i ; n=20 

   

n=   

n=  

 n

  

 

 in benzer 

 

aha s  bu matematiksel 

 , 

 mevcut  

 

problemlerde de uygula  
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EKLER 

 

EK 1. 

 

 

Tablo 1. n=10  

n = 10 

 34, 15, 25, 46, 29, 11, 34, 41, 28, 21 

 0.74, 0.74, 0. 8, 0.76, 0.73, 0.62, 0.78, 0.66, 0.75, 0.84 

 

Tablo 2. n=12  

n = 12 

 21, 50, 10, 44, 38, 42, 48, 14, 47, 27, 39, 49 

 0.62, 0.68, 0.67, 0.85, 0.61, 0.64, 0.82, 0.82, 0.62, 0.73, 0.72, 0.74 

 

Tablo 3. n=15  

n = 15 

 20, 13, 31, 50, 25, 44, 34, 21, 26, 43, 12, 18, 27, 14, 38 

 
0.6, 0.8, 0.81, 0.65, 0.65, 0.72, 0.61, 0.83, 0.68, 0.84, 0.6, 0.68, 0.79, 0.68, 

0.82 
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Tablo 4. n=20  

n = 20 

 38, 15, 22, 14, 40, 48, 21, 48, 25, 29, 24, 22, 42, 15, 43, 41, 20, 23, 47, 28 

 
0.64, 0.62,  0.7, 0.68, 0.64, 0.68, 0.62, 0.74, 0.68, 0.68, 0.89, 0.68, 0.87, 

0.88, 0.85, 0.66, 0.89, 0.73, 0.68, 0.66 

 

Tablo 5. n=30  

n = 30 

 
50, 41, 18, 16, 24, 50, 19, 32, 10, 14, 43, 30, 33, 33, 38, 20, 20, 37, 16, 49, 

38, 26, 49, 45, 47, 29, 26, 45, 34, 14 

 

0.81, 0.78, 0.79, 0.86, 0.65, 0.78, 0.88, 0.85, 0.6, 0.85, 0.62, 0.82, 0.72, 

0.66, 0.77, 0.62, 0.82, 0.61, 0.82, 0.66, 0.78, 0.74, 0.81, 0.78, 0.64, 0.88, 

0.73, 0.86, 0.82, 0.78 

 

Tablo 6. n=50  

n = 50 

 
30, 22, 48, 20, 10, 41, 16, 21, 40, 46, 21, 19, 32, 24, 23, 11, 41, 10, 37, 11, 

50, 39, 11, 28, 16, 29, 31, 32, 26, 27, 20, 31, 14, 11, 33, 25, 46, 23, 16, 21, 

26, 36, 45, 22, 29, 26, 27, 44, 24, 40 

 

0.76, 0.82, 0.68, 0.7, 0.75, 0.82, 0.7, 0.64, 0.76, 0.81, 0.8, 0.83, 0.7, 0.68, 

0.77, 0.85, 0.65, 0.84, 0.8, 0.72, 0.64, 0.64, 0.61, 0.8, 0.74, 0.85, 0.73, 

0.66, 0.72, 0.69, 0.69, 0.77, 0.76, 0.73, 0.61, 0.71, 0.77, 0.76, 0.7, 0.85, 

0.77, 0.89, 0.85, 0.7, 0.61, 0.7, 0.73, 0.78, 0.68, 0.66 
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Tablo 7. n=70  

n = 70 

 

42, 32, 37, 48, 22, 33, 15, 35, 10, 45, 50, 17, 40, 32, 30, 46, 37, 20, 28, 14, 

43, 18, 21, 32, 29, 45, 45, 49, 19, 17, 16, 29, 25, 36, 14, 48, 45, 46, 23, 27, 

49, 42, 40, 20, 29, 44, 38, 11, 24, 37, 17, 42, 22, 28, 44, 41, 34, 23, 22, 16, 

26, 12, 25, 45, 33, 13, 31, 47, 15, 39 

 

0.77, 0.66, 0.6, 0.78, 0.71, 0.61, 0.86, 0.87, 0.7, 0.75, 0.83, 0.75, 0.75, 

0.62, 0.84, 0.81, 0.66, 0.76, 0.85, 0.61, 0.78, 0.87, 0.75, 0.61, 0.66, 0.87, 

0.87, 0.64, 0.86, 0.8, 0.7, 0.64, 0.72, 0.76, 0.77, 0.7, 0.74, 0.77, 0.67, 0.73, 

0.71, 0.75, 0.68, 0.66, 0.82, 0.88, 0.64, 0.62, 0.66, 0.6, 0.86, 0.79, 0.84, 

0.81, 0.66, 0.7, 0.88, 0.68, 0.81, 0.61, 0.76, 0.89, 0.76, 0.64, 0.61, 0.85, 

0.66, 0.87, 0.8, 0.82 
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Tablo 8.  

n  

PROBLEM  

SIRALAMA 

n=10  7-2-1-9-5-3-4-8-10-6 

 6-2-4-10-5-3-9-7-8-1 

TADC 7-4-2-1-6-5-10-9-8-3 

n=12  7-11-1-2-10-6-12-3-8-5-4-9 

 4-6-1-12-3-8-11-2-9-5-7-10 

TADC 7-2-6-1-9-4-12-5-8-3-10-11 

n=15  13-1-15-14-12-9-11-6-7-10-2-5-8-4-3 

 6-1-13-11-7-12-10-8-4-15-2-5-9-3-14 

TADC 10-12-15-13-11-14-7-4-6-1-5-9-3-8-2 

n=20  19-8-17-5-15-20-10-14-16-18-1-6-7-3-12-13-2-4-9-11 

 14-7-8-2-18-13-4-16-5-12-15-3-20-1-19-11-9-10-17-6 

TADC 12-10-11-8-4-18-9-20-14-16-3-13-1-6-2-17-5-7-19-15 

n=30  29-23-1-13-11-17-3-6-5-4-8-21-12-9-20-15-7-25-16-22-

27-18-28-10-24-14-19-30-26-2 

 29-25-3-9-6-27-14-22-1-4-13-19-15-5-21-8-12-11-10-

16-26-17-28-23-20-24-7-30-18-2 

TADC 29-2-13-23-17-30-7-6-15-8-21-26-22-12-24-19-9-20-14-

25-28-10-3-4-16-5-18-1-27-11 

n=50  1-45-39-38-9-30-14-18-46-21-49-37-50-27-25-5-33-10-

34-8-35-6-12-19-15-29-40-16-17-13-11-41-7-3-24-47-

31-48-2-22-20-43-42-4-26-44-23-36-28-32 

 48-40-38-20-7-45-13-18-44-47-25-30-24-33-31-16-26-

4-41-6-37-43-1-36-10-39-29-19-17-11-8-34-5-2-21-3-

42-23-12-32-28-50-49-15-14-9-27-46-22-35 

TADC 7-10-43-19-22-4-31-28-47-3-42-9-17-34-11-16-38-25-

48-20-39-27-24-6-29-5-45-32-41-35-23-8-21-18-26-12-

1-40-15-46-44-2-50-14-30-13-37-49-33-36 

n=70  --- 

 --- 

TADC --- 
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Tablo 9. n=10,   tavlama benzetimi algoritma   

n=10, (  

SPT 181.3655         

 6-2-10-3-9-5-1-7-8-4 

  

168.5077 3-10-2-6-7-5-1-8-9-4 

169.024 10-3-2-6-5-7-1-8-9-4 

168.6603 10-2-3-6-7-5-1-8-9-4 

168.4803 10-2-6-5-1-9-3-7-8-4 

167.5731 10-2-6-3-7-5-1-8-4-9 

170.3661 10-3-6-7-2-5-8-4-1-9 

167.8766 10-2-6-3-7-5-1-9-8-4 

168.3568 10-2-3-6-7-5-1-8-4-9 

169.7294 10-2-6-3-5-1-8-7-4-9 

168.1544 10-3-2-7-6-5-1-8-4-9 

 

168.67 

 

Tablo 10. n=10,   tavlama benzetimi algoritma  

n=10, (  

SPT 940.0285        

 6-2-10-3-9-5-1-7-8-4 

  

872.3054 2-6-5-1-9-3-10-8-7-4 

866.5791 10-2-6-5-1-9-3-8-7-4 

871.5289 10-2-6-5-3-1-9-8-7-4 

874.2599 2-6-5-1-9-10-3-7-8-4 

872.8795 2-6-3-10-7-5-1-8-9-4 

875.1786 10-2-6-5-1-3-7-9-8-4 

867.815 10-2-6-5-1-9-3-7-8-4 

870.1127 10-2-6-5-1-9-3-8-4-7 

872.7069 10-2-6-3-5-1-9-7-8-4 

865.3477 10-2-6-3-7-5-1-8-9-4 

 

870.87 

 

 

 

 

 

 

 

 

 



 61 

Tablo 11. n=10,   tavlama benzetimi algoritma  

n=10, (TADC) Tamamlanma Zaman   Minimizasyonu 

SPT 3121.1262      

 6-2-10-3-9-5-1-7-8-4 

  

2406.5525 8-4-3-10-2-6-5-1-9-7 

2426.2937 8-4-10-3-2-6-5-1-7-9 

2455.2141 8-10-4-3-2-6-7-5-1-9 

2422.2085 4-10-3-2-6-7-5-1-9-8 

2431.0627 8-3-10-6-2-7-5-1-9-4 

2419.2027 8-10-3-7-2-6-5-1-9-4 

2420.4485 4-3-10-2-6-7-5-1-9-8 

2425.5723 4-3-7-10-2-6-5-1-9-8 

2454.6318 4-7-10-2-5-6-1-9-3-8 

2422.9153 8-3-10-2-7-6-5-1-9-4 

 

2428.41 

 

Tablo 12. n=12,   tavlama benzetimi algoritma  

n=12, (  

SPT 223.4835 

 3-8-1-10-5-11-6-4-9-7-12-2 

  

211.3765 3-4-8-5-10-2-6-7-1-9-12-11 

210.122 3-1-4-10-8-2-11-6-7-9-12-5 

211.5697 3-4-1-12-8-10-9-5-2-11-7-6 

212.5294 3-1-4-12-8-5-10-11-9-2-7-6 

211.2262 3-4-8-11-10-6-5-1-2-7-9-12 

211.0943 8-3-5-1-4-2-10-7-11-6-9-12 

211.6593 3-1-12-4-10-8-2-5-7-9-11-6 

212.0072 3-4-8-1-10-2-9-11-6-7-5-12 

211.3212 3-4-10-8-11-1-6-9-12-5-2-7 

211.951 8-3-1-9-12-10-4-5-2-11-7-6 

 

211.49 
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Tablo 13. n=12,   tavlama benzetimi algoritma  

n=12, (  

SPT 1277.3825 

 3-8-1-10-5-11-6-4-9-7-12-2 

  

1237.5608 8-3-1-9-10-5-11-12-2-6-4-7 

1217.3216 8-3-1-10-5-2-9-11-6-12-7-4 

1231.2994 3-8-5-11-1-10-6-9-12-2-4-7 

1225.3604 3-8-1-5-10-2-11-6-9-4-12-7 

1233.8056 3-8-5-1-11-9-10-2-6-4-12-7 

1220.9088 8-3-5-1-11-10-2-9-6-12-4-7 

1220.345 8-3-1-10-5-2-11-9-6-12-7-4 

1233.1796 8-3-5-1-10-9-2-4-11-6-7-12 

1214.8195 3-8-5-1-9-10-2-11-6-12-4-7 

1238.4553 3-10-1-8-5-2-11-6-9-12-7-4 

 

1227.31 

 

Tablo 14. n=12,   tavlama benzetimi algoritma  

n=12, (TADC) Tamamlanma Zaman   Minimizasyonu 

SPT 5746.723 

 3-8-1-10-5-11-6-4-9-7-12-2 

  

4066.6539 12-4-10-6-5-3-1-8-11-9-2-7 

3973.3083 4-2-11-10-3-6-1-8-5-9-12-7 

4059.4001 12-4-2-10-3-8-5-1-11-6-9-7 

4053.3516 7-4-5-8-3-1-10-11-6-9-12-2 

3991.3202 4-2-10-6-8-3-1-9-5-11-7-12 

4051.2717 4-2-10-6-3-5-8-11-1-9-7-12 

4029.5678 4-7-11-3-10-8-6-1-5-9-12-2 

4021.4851 7-4-11-10-6-3-8-9-5-1-2-12 

4045.7311 7-4-11-8-1-3-9-10-5-6-12-2 

3965.5836 7-4-10-8-3-5-1-11-2-9-6-12 

 

4025.77 
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Tablo 15. n=15,   tavlama benzetimi algoritma  

n=15, (  

SPT 223.4743 

 11-2-14-12-1-8-5-9-13-3-7-15-10-6-4 

  

212.6877 2-11-12-15-13-7-14-6-5-4-8-3-1-10-9 

213.9609 2-12-11-13-15-6-10-8-4-1-7-14-9-5-3 

213.0738 2-8-12-13-6-11-14-3-9-15-5-7-10-1-4 

211.7243 2-11-14-12-8-9-13-15-6-1-3-5-10-4-7 

213.8145 2-11-14-12-8-15-9-6-5-4-13-7-3-10-1 

213.9534 2-14-8-12-9-13-11-6-10-1-7-15-5-3-4 

213.5839 2-8-3-12-13-11-6-7-9-14-15-10-5-4-1 

212.4174 2-11-14-12-5-4-15-13-6-1-8-9-10-3-7 

212.4367 2-11-12-8-13-9-15-10-7-14-5-1-4-6-3 

212.9981 2-8-13-10-12-1-6-11-3-7-15-14-5-9-4 

 

213.07 

 

Tablo 16. n=15,   tavlama benzetimi algoritma  

n=15, (  

SPT 1543.9926 

 11-2-14-12-1-8-5-9-13-3-7-15-10-6-4 

  

1495.3956 11-14-9-2-8-12-1-5-4-15-7-3-13-6-10 

1494.117 2-14-12-11-9-8-1-4-6-5-3-7-13-10-15 

1495.055 2-11-14-9-12-13-1-7-8-5-3-4-10-6-15 

1500.3319 2-14-11-9-12-1-13-7-5-6-10-8-3-4-15 

1482.2583 2-11-14-1-12-5-8-9-3-7-13-6-10-4-15 

1489.9361 2-14-11-9-12-1-7-13-8-15-5-4-3-6-10 

1455.8617 2-11-14-5-9-1-12-8-6-13-7-4-3-10-15 

1489.2453 11-14-9-1-5-12-2-8-4-6-15-7-13-10-3 

1496.1819 11-9-14-2-12-1-5-13-7-8-15-4-6-10-3 

1494.7168 11-14-9-12-5-2-1-7-8-13-3-4-10-6-15 

 

1489.31 
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Tablo 17. n=15,   tavlama benzetimi algoritma  

n=15, (TADC) Tamamlanma Zaman   Minimizasyonu 

SPT 8574.2918 

 11-2-14-12-1-8-5-9-13-3-7-15-10-6-4 

  

6107.6484 6-10-4-11-9-2-1-14-8-5-12-13-7-15-3 

6094.0144 10-15-8-2-14-9-11-1-12-5-4-7-6-13-3 

6102.1254 10-15-14-8-9-12-1-13-11-2-7-6-5-4-3 

6041.5162 10-13-15-7-8-11-14-9-2-1-12-5-4-3-6 

6019.71 6-10-3-9-7-12-11-2-5-1-14-8-4-13-15 

6082.6374 6-10-4-9-11-12-2-14-7-1-5-13-8-15-3 

6073.0935 15-10-11-8-9-14-12-1-13-5-7-2-6-4-3 

6103.2524 15-10-9-12-7-8-5-11-14-2-1-13-4-6-3 

6012.042 10-4-8-3-13-11-1-14-12-9-7-5-2-6-15 

6092.9195 10-4-3-8-12-2-1-14-11-9-13-7-5-6-15 

 

6094.37 

 

Tablo 18. n=20,   tavlama benzetimi algoritma  

n=20, (  

SPT 290.1269 

 4-2-14-17-7-3-12-18-11-9-20-10-1-5-16-13-15-19-6-8 

  

271.9803 11-14-4-9-7-20-3-17-6-13-2-18-1-16-19-8-15-5-12-10 

274.8534 11-4-2-12-14-13-18-3-17-16-1-19-9-15-20-7-5-8-10-6 

273.8032 14-4-17-7-9-3-12-13-15-18-2-11-6-8-19-20-5-10-16-1 

273.2738 11-4-14-2-9-7-20-13-16-18-1-12-17-8-3-10-6-15-19-5 

273.1432 11-14-13-2-4-17-7-18-20-9-3-19-8-10-16-1-15-6-12-5 

270.6565 17-14-11-4-7-9-8-2-20-3-16-10-18-13-12-6-19-15-5-1 

269.8784 14-11-4-13-17-7-3-2-18-15-16-9-12-6-19-5-20-10-8-1 

275.3068 14-20-17-13-4-7-11-2-18-9-16-12-19-3-5-6-10-1-8-15 

273.0658 17-14-7-4-9-18-6-13-11-2-8-12-19-15-10-20-16-3-5-1 

273.7003 11-2-17-18-12-7-14-4-8-9-20-16-19-5-13-1-6-15-10-3 

 

272.97 

 

 

 

 

 

 

 

 

 



 65 

Tablo 19. n=20,   tavlama benzetimi algoritma  

n=20, ( )  Toplam  

SPT 2750.8724 

 4-2-14-17-7-3-12-18-11-9-20-10-1-5-16-13-15-19-6-8 

  

2717.2437 4-7-3-2-14-9-18-1-10-12-20-17-6-19-13-11-5-15-16-8 

2699.7166 17-4-18-7-9-2-20-12-19-3-10-14-6-15-16-11-5-8-1-13 

2672.9875 14-17-7-4-9-2-3-20-12-8-19-18-6-16-1-10-5-13-15-11 

2710.5579 11-14-17-4-7-3-2-12-1-9-18-8-20-19-10-6-5-16-15-13 

2678.1975 17-4-7-9-12-18-14-3-6-20-2-16-10-1-15-19-13-8-5-11 

2717.3909 17-14-7-4-18-9-2-20-3-10-11-1-13-5-12-16-6-15-19-8 

2698.3719 4-14-9-7-2-3-12-1-11-18-16-20-5-8-17-10-13-6-15-19 

2646.1174 4-14-9-20-3-2-16-7-17-6-12-10-18-1-19-15-5-8-13-11 

2664.4458 14-4-7-9-18-2-12-20-6-19-8-3-1-16-11-10-17-5-13-15 

2661.4812 4-14-2-7-20-18-9-12-3-1-19-16-17-10-6-11-15-8-5-13 

 

2686.65 

 

Tablo 20. n=20,    

n=20, (TADC) Tamamlanma Zaman   Minimizasyonu 

SPT 19303.4288 

SPT  4-2-14-17-7-3-12-18-11-9-20-10-1-5-16-13-15-19-6-8 

  

15252.5512 13-15-11-5-18-9-2-4-3-19-1-7-10-14-6-20-12-16-17-8 

15311.9565 13-15-17-11-5-14-4-2-1-8-10-7-18-19-12-3-9-20-6-16 

15307.4941 13-15-5-11-12-18-14-17-3-7-2-4-20-6-10-1-9-19-16-8 

15123.5702 13-15-17-19-10-4-18-3-16-9-12-7-2-20-1-6-11-8-14-5 

15184.7857 8-15-11-16-5-10-17-14-19-9-2-7-4-1-20-18-12-3-6-13 

15159.3254 15-11-5-13-18-2-4-3-17-14-10-7-9-20-1-19-12-6-16-8 

14987.9795 13-15-11-12-14-19-7-2-4-9-5-3-20-1-18-17-10-8-16-6 

15336.9103 13-16-10-11-6-12-19-17-2-7-4-3-1-14-18-20-9-8-5-15 

15077.5501 13-8-11-5-14-2-17-7-4-3-16-12-1-6-10-9-18-19-15-20 

14699.0751 13-11-19-17-1-7-9-4-20-2-10-14-12-18-3-8-6-16-5-15 

 

15144.12 
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Tablo 21. n=30,   tavlama benzetimi algoritma  

n=30, (  

SPT 435.6091 

 9-10-30-19-4-3-7-16-17-5-27-22-26-12-8-14-13-29-18-21-

15-2-11-24-28-25-23-20-1-6 

  

429.462 7-10-30-17-19-9-13-25-26-5-3-15-24-11-4-18-6-21-16-2-

14-1-22-20-8-23-27-29-12-28 

430.6659 30-4-3-26-17-11-8-9-21-10-13-19-22-25-27-18-23-7-5-29-

14-24-28-15-16-2-6-12-1-20 

432.836 10-17-9-13-30-4-3-5-11-6-19-12-22-24-14-28-21-18-8-15-

20-29-25-26-16-7-27-23-1-2 

432.2577 7-17-10-9-6-30-24-14-13-12-16-4-19-26-1-3-25-27-2-11-

15-20-22-29-5-8-18-21-28-23 

428.5042 10-17-22-30-7-25-26-16-9-14-13-19-3-24-11-28-27-5-2-6-

4-20-29-8-21-12-23-18-15-1 

431.8789 10-4-30-7-9-3-5-13-19-6-29-17-12-25-22-8-16-20-2-1-24-

14-23-27-15-28-26-18-21-11 

428.969 4-7-19-9-10-3-17-8-12-22-14-6-26-27-20-30-13-18-24-16-

1-15-25-5-11-29-28-2-21-23 

430.3552 4-30-9-14-3-17-24-5-27-16-22-10-11-19-7-21-20-13-1-25-

15-12-8-6-26-29-18-2-28-23 

431.1547 10-30-29-7-17-22-16-8-3-15-19-9-14-12-25-20-2-27-11-5-

23-28-18-4-24-6-26-13-21-1 

432.8258 7-9-17-3-30-10-8-5-25-27-14-26-18-4-2-16-13-29-20-12-

11-24-22-15-21-6-1-28-23-19 

 

430.89 
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Tablo 22. n=30,   tavlama benzetimi algoritma  

n=30, ( Minimizasyonu 

SPT 6149.0185 

 9-10-30-19-4-3-7-16-17-5-27-22-26-12-8-14-13-29-18-21-

15-2-11-24-28-25-23-20-1-6 

  

6001.7641 17-3-30-9-10-14-16-19-8-18-5-22-25-27-11-21-13-29-24-

12-26-2-4-23-15-6-7-20-1-28 

6030.8587 10-30-4-9-3-17-25-19-16-8-22-18-5-7-20-13-12-11-1-14-

26-6-23-24-29-28-21-27-2-15 

6102.7737 10-30-4-9-3-22-14-11-19-13-18-27-25-29-20-26-16-24-8-

15-17-7-5-12-1-28-21-23-6-2 

6084.3173 7-9-10-17-30-8-13-3-26-11-22-5-16-14-24-4-18-25-19-27-

15-23-29-6-21-12-20-1-2-28 

6103.6635 10-9-17-3-4-8-22-30-5-7-19-16-14-13-18-2-11-20-24-21-

27-1-6-25-15-29-26-23-12-28 

6094.7079 4-9-11-14-27-30-19-18-3-10-7-25-16-20-13-22-5-15-23-26-

12-17-2-21-1-24-29-8-28-6 

6103.2495 30-9-7-10-5-4-17-19-11-12-27-25-22-3-8-16-18-14-26-29-

6-1-24-23-20-21-15-13-2-28 

6091.9439 7-3-9-30-14-5-18-27-10-29-16-17-19-25-20-13-11-8-22-4-

12-6-1-24-15-21-23-26-2-28 

6116.1617 10-7-9-13-17-14-30-19-5-3-15-25-11-12-16-27-4-2-29-20-

21-26-6-22-18-8-24-23-1-28 

6105.6604 10-30-5-17-9-22-15-26-4-18-3-16-19-14-20-11-13-27-12-8-

29-2-7-6-25-21-24-23-28-1 

 

6083.51 
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Tablo 23. n=30,   tavlama benzetimi algoritma  

n=30, (TADC) Tamamlanma Zaman   Minimizasyonu 

SPT 65720.9042 

 9-10-30-19-4-3-7-16-17-5-27-22-26-12-8-14-13-29-18-21-

15-2-11-24-28-25-23-20-1-6 

En   

55666.9453 13-1-2-8-7-29-14-5-10-4-26-17-16-15-11-20-3-19-9-30-22-

27-21-18-24-12-6-25-28-23 

55642.6585 26-21-1-29-28-7-13-8-17-14-9-5-22-30-10-19-11-16-25-20-

24-27-15-3-4-12-2-23-18-6 

55965.9883 23-3-6-7-24-12-27-17-10-15-14-2-20-5-4-11-9-18-16-30-

19-25-8-29-22-1-13-26-21-28 

55710.6397 23-28-26-3-13-17-6-7-9-22-11-2-30-15-19-14-4-18-12-10-

16-20-27-25-5-29-8-1-24-21 

55473.2281 2-26-27-28-24-29-30-4-7-8-17-9-25-22-19-16-10-11-20-13-

3-12-14-18-15-6-5-21-1-23 

55080.2353 28-21-15-26-17-10-22-3-12-9-2-16-27-30-5-11-14-23-7-19-

20-4-25-18-13-8-29-6-1-24 

55251.2001 6-29-1-15-16-4-7-30-26-12-3-14-18-27-10-9-19-25-20-5-

11-22-13-23-17-21-8-2-28-24 

55444.5519 28-24-2-10-21-12-26-29-27-30-25-15-9-11-16-4-5-17-18-3-

13-20-7-22-14-19-1-8-23-6 

54754.5908 29-15-8-24-28-14-26-9-5-27-10-16-3-7-13-4-18-30-21-19-

2-25-11-22-17-12-20-6-23-1 

55984.6441 21-1-30-17-2-7-22-19-14-4-23-16-10-15-9-18-11-5-25-27-

12-3-29-20-13-26-8-6-28-24 

 

55497.47 
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Tablo 24. n=50,   tavlama benzetimi algoritma  

n=50, (  

SPT 486.5022 

 5-18-16-20-23-34-33-7-25-39-12-31-4-8-11-40-2-44-38-15-

14-49-36-29-46-41-47-30-24-45-26-1-27-32-13-28-35-42-

19-22-9-50-17-6-48-43-37-10-3-21 

  

486.4569 34-33-18-5-12-26-25-4-29-40-14-2-47-11-23-16-20-19-10-

27-49-36-50-1-30-7-41-13-45-35-22-39-37-21-38-6-44-24-

3-48-32-46-9-17-15-31-43-8-42-28 

483.7157 33-40-18-1-20-2-39-31-23-32-45-49-24-44-7-14-16-12-34-

5-8-19-38-27-37-3-21-22-50-15-28-9-48-36-25-30-11-47-

43-35-4-41-26-42-29-10-46-6-13-17 

485.4936 5-34-31-18-40-11-24-26-20-14-39-21-23-12-4-32-33-46-2-

44-49-13-22-7-37-25-36-35-19-28-8-3-41-50-16-10-47-42-

6-29-15-30-38-48-1-45-9-17-43-27 

484.8174 33-16-5-20-40-14-12-47-18-7-23-4-49-31-13-43-26-39-28-

11-44-34-25-10-17-2-45-50-24-35-32-30-36-29-42-22-37-

38-15-1-8-9-19-41-21-27-46-48-6-3 

483.3759 39-18-5-31-44-20-41-25-16-23-26-14-35-34-4-6-7-12-1-33-

8-29-13-10-22-15-43-24-32-40-27-11-9-38-2-36-50-46-42-

47-37-45-17-49-21-28-3-48-30-19 

484.5785 2-18-33-40-31-16-1-47-12-46-8-24-5-44-14-45-26-35-23-

49-30-29-13-20-6-41-7-34-21-37-25-50-43-17-32-39-42-11-

48-36-27-19-28-10-15-9-22-38-3-4 

485.9123 20-40-2-47-7-45-49-39-16-23-18-46-12-31-5-44-14-41-34-

13-25-28-10-33-21-32-27-26-37-22-8-1-4-29-43-3-17-38-

50-36-15-19-48-35-9-6-30-24-11-42 

485.2488 16-12-20-39-33-31-18-23-7-28-2-35-34-47-10-46-25-41-49-

45-29-19-24-38-13-14-40-11-44-22-43-1-26-4-27-8-21-9-

17-15-32-37-3-48-30-6-42-50-36-5 

485.3968 2-33-18-25-16-49-20-1-37-7-29-39-38-40-19-12-15-5-26-

23-4-48-47-36-10-42-35-21-24-14-11-45-32-50-17-22-34-

28-41-46-8-6-44-31-13-27-43-9-30-3 

483.7361 33-25-18-39-20-45-7-28-47-12-2-40-23-49-8-16-26-44-24-

32-17-1-34-27-4-30-41-38-42-46-6-22-50-37-21-3-48-14-

19-31-35-13-5-36-29-43-15-10-9-11 

Ortalamas  

484.87 
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Tablo 25. n=50,   tavlama benzetimi algoritma  

n=50, (TADC) Tamamlanma Zaman   Minimizasyonu 

SPT 194009.8594 

 5-18-16-20-23-34-33-7-25-39-12-31-4-8-11-40-2-44-38-15-

14-49-36-29-46-41-47-30-24-45-26-1-27-32-13-28-35-42-

19-22-9-50-17-6-48-43-37-10-3-21 

  

173563.5972 42-10-26-48-38-6-16-40-35-14-39-49-47-5-29-32-9-45-23-

13-18-7-20-41-50-17-11-3-8-33-44-24-25-22-30-4-36-2-34-

15-31-37-28-12-27-19-21-46-43-1 

172369.8798 9-10-37-11-48-42-12-17-16-1-26-15-44-24-36-35-18-20-40-

41-46-31-8-28-23-5-34-13-4-39-7-45-38-22-25-30-29-50-3-

2-6-14-33-27-43-49-21-47-32-19 

171830.0998 48-10-39-42-37-6-41-9-3-28-20-12-15-33-14-47-30-44-34-

35-31-18-13-49-38-4-24-27-5-7-16-11-50-23-19-8-32-22-

29-45-46-40-17-21-1-26-36-2-25-43 

173217.2171 36-6-10-42-37-2-49-26-46-38-29-47-27-1-5-12-11-13-4-33-

35-7-24-23-30-34-16-20-28-25-18-17-22-31-9-21-32-44-14-

39-40-3-50-8-19-15-41-48-45-43 

175007.7235 6-43-26-19-18-42-28-36-30-10-39-24-40-2-27-32-5-34-31-

11-33-44-12-35-22-20-45-41-50-17-15-9-8-16-7-14-13-1-

46-37-4-23-25-49-21-29-3-38-48-47 

176311.6126 37-38-41-26-43-42-31-25-1-44-8-24-33-12-18-15-20-23-3-

7-30-14-36-22-13-34-40-2-4-49-19-50-48-46-28-21-39-45-

35-5-27-29-11-17-9-47-16-10-6-32 

174521.4455 17-43-44-26-48-30-40-1-20-34-2-4-32-6-38-36-18-45-50-

31-33-14-13-5-16-47-35-39-27-11-22-41-24-23-29-8-15-7-

12-21-28-19-49-3-10-46-9-25-37-42 

176389.9444 24-10-1-37-3-12-36-27-50-25-40-31-2-14-47-9-4-17-21-45-

13-34-38-44-5-28-49-39-6-8-26-46-33-18-30-16-15-22-35-

20-7-41-23-11-19-32-43-48-42-29 

176714.8268 10-42-25-33-38-45-1-26-34-39-37-16-47-23-49-40-12-6-22-

8-30-18-13-35-17-31-27-19-20-21-41-44-14-4-3-5-15-32-

46-36-28-9-11-7-50-48-2-24-43-29 

175780.9396 36-37-42-31-47-18-16-25-44-15-12-26-24-35-34-17-33-27-

39-4-30-45-22-11-5-32-8-13-7-20-28-46-41-9-49-3-1-21-

40-38-29-23-19-48-50-14-43-6-2-10 

 

174570.73 
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Tablo 26. n=70,    

n=70, (TADC) Tamamlanma Zaman   Minimizasyonu 

SPT 553534.8747 

 9-48-62-66-35-20-7-69-60-31-12-51-30-22-29-18-44-23-53-59-5-
58-39-49-33-63-61-40-19-54-25-45-32-15-67-14-24-2-65-6-57-8-

34-50-3-17-47-70-43-13-56-1-42-52-21-55-46-26-27-10-37-64-

16-38-68-36-4-41-28-11 

  

515862.709 63-29-57-70-52-22-31-26-50-36-44-14-51-30-28-65-23-4-17-45-

15-67-2-61-12-35-40-47-7-69-6-10-64-49-53-58-41-62-3-25-18-

34-5-54-39-43-9-32-60-48-1-38-20-59-33-24-19-16-55-27-66-68-

56-42-8-37-11-21-13-46 

508453.6706 38-46-37-57-8-30-15-31-69-4-18-19-24-53-59-14-49-45-20-70-

64-5-51-61-42-48-9-65-33-35-28-56-6-32-44-17-34-67-55-63-13-

39-2-12-52-21-40-50-11-43-62-60-7-10-58-54-25-22-47-36-3-41-
26-29-66-16-27-1-68-23 

510205.3357 19-33-1-16-57-6-21-8-26-66-10-23-17-49-44-63-35-41-48-7-61-

62-64-60-3-31-45-67-29-47-22-56-37-30-39-43-28-18-51-2-13-

40-14-9-38-58-52-4-24-36-5-25-20-32-55-46-12-69-34-65-27-50-
70-53-54-42-59-68-15-11 

511484.057 11-46-4-8-54-70-31-18-10-52-2-12-15-38-42-6-23-22-50-7-29-

67-19-55-58-40-1-3-60-14-49-48-20-57-32-9-68-59-65-28-25-56-

62-39-35-47-66-41-63-13-53-61-36-64-33-44-69-34-43-5-27-24-
45-16-30-21-51-26-37-17 

507089.2182 16-27-61-62-34-57-41-29-26-45-44-63-51-50-66-70-18-40-53-69-

36-48-19-42-56-7-54-24-39-2-17-30-58-10-67-49-3-32-6-35-14-
28-21-59-23-25-1-22-5-47-65-9-43-60-55-12-37-11-52-8-15-64-

20-13-33-46-31-4-68-38 

517796.1347 21-15-46-27-67-26-11-62-45-8-19-37-69-59-9-29-3-17-22-48-4-

7-61-43-13-12-56-47-53-51-23-44-24-2-35-14-50-32-34-65-10-
39-20-36-41-25-57-5-38-18-40-30-58-28-33-66-16-31-52-6-68-

42-54-1-63-49-60-64-55-70 

510476.6281 16-68-70-23-46-19-42-58-39-35-66-51-65-49-60-20-25-22-48-62-

63-34-18-17-52-56-69-36-7-10-47-31-33-26-64-3-32-9-59-6-40-
24-43-50-5-29-67-14-13-55-30-61-12-2-45-4-53-27-21-28-54-57-

8-37-38-15-11-41-44-1 

509718.8366 1-37-41-46-4-22-12-57-3-7-11-9-17-70-43-45-10-42-44-20-61-
14-48-66-5-49-53-24-2-39-64-56-30-67-6-19-58-69-52-18-33-50-

15-32-25-62-36-31-60-13-54-29-51-59-63-35-34-23-38-47-26-28-

40-55-16-8-27-65-68-21 

511340.7062 7-70-45-46-8-58-67-53-42-38-10-18-65-33-27-12-15-6-28-9-13-
39-23-36-21-14-64-59-44-30-43-20-24-66-17-22-62-2-32-16-60-

31-37-5-54-3-35-56-51-49-4-25-48-50-29-63-40-41-55-11-47-61-

1-34-19-69-68-52-26-57 

508614.9272 68-26-46-8-34-48-62-52-4-45-25-22-21-12-41-10-59-50-18-56-
66-7-60-40-1-67-58-64-35-47-2-49-9-20-37-61-63-65-14-6-38-

15-32-3-39-44-24-31-17-53-13-16-5-36-19-33-28-42-27-51-29-

23-57-70-30-11-55-54-43-69 
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