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PROCEDURE adaptMutation_OneFifthRuleSuccess 
BEGIN 
IF CurrentGenerationIsSuccessful True THEN 

    ( 1)New Old
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k

  

ELSE 

    ( 1) 1New Old
s s

kP P
k k

 

END-IF 
 
IF New

sP < 1/5 THEN 

    .New Old  

ELSE IF New
sP > 1/5 

    /New Old  
ELSE 
    New Old  
END IF 
END PROCEDURE 

1( 

   ) 1+1    (
) 1 (

 .  

    
  

       
        

    . 
       

 
  

   
 .  

 : ) 1+1 (  
PROCEDURE (1+1)_ES_OneFifthSeccessRule 
BEGIN 
 (0,1)MutationVector N   

 Child Parent MutationVector   
 IF . .Child fitness Parrent fitness THEN 

  Parrent Child   
  CurrentGenerationIsSuccessful True    
 ELSE 
  CurrentGenerationIsSuccessful False  
 END IF 
CALL adaptMutation_OneFifthRuleSuccess 
END PROCEDURE 
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  :  ) HJ_PatternSearch(  

0
Random ly initia lize position of Base Point

FA LSE
D imension select Randomly from { 1,1}

.

PR O C ED U R E H J_P atternSerach
BEG IN

X
Im provem entF lag
FOR _ EA C H D ir

R epeat

j
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j
failedD im s NU LL

stepSize initalStepSize discou

'
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IF TH EN
X X patternM oveV ector

ELSE
X X

EN D IF
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IF X X THEN
X X

ELSE
D ir D ir X X D ir
IF X
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ntFactor
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j
stepSize

fitness fitness

stepSize
fitness '

equals
is FA LSE

increase by 1
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IF
A N D TH E N
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X THE N X X
ELSE

EN D IF
EN D IF

END FOR

IF X X TH EN
patternM oveV ector X X
X

failedD im s numb erOfD im s
improvem entFlag

stepC ounter

failed Dims N ULL

fitness

A D D j to failedD im s

fitness fitness

X

ELSE

EN D IF
U N TIL

EN D PR O C ED U R

Im provem en tF lag TRU E

Im provem en tF lag F A LS E
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0
Randomly initialize position of Base Point

Dimension select Randomly from { 1,1}

.

j

stepsCounter

stepsCounter

j
failedD ims NU LL

stepSize initalStepSize discountFactor

PROCEDURE HJ_PatternSerach
BEGIN

X
FOR_EAC H Dir

Repeat

F
'

'

'

'

'

Dimension
.

. .

1. ; .
. .

j j j

j j j j j

failedDims

j that j failedDims
stepSize

fitness fitness

stepSize
fitness fitness

ADD j to failedDims

'

OR_EACH DO
X X Dir

IF X X THEN
X X

ELSE
D ir Dir X X Dir
IF X X THEN X X
ELSE

END IF
END IF

EN D FOR
IF equals

increase by 1
numberOfDims

stepCounter
failedDims NULL

stepSize

THEN

EN D IF
UNTIL

END PROCED UR

  

4(  

 --    

       
   .

  
r     gp   
 

gp      
  .

    
       .

        
    .

    
      

   
 .      

   ( )  
     



 --   

   

    
  ) 1+1 (

  .
  

HJ 
NDS   .HJ 

       
 ) 1+1    (

     
     .

      
      

 .  

 --     

      
 

  .
  

      
      .  

   
 

 .  
       

 
 . 

  
   
        

 )        
   

   
HJ    

      
          

          
  

 
   gp

        .

gp  
        

   

 -    

--  ) MPB(  

 
MPB   .   
 MPB  
   .   

   
   

  .  
     MPB 

     II   
)  1.(  
1 (MPB II 

  
Number of dimensions (d) 5 

Number of peaks (m) 10 
Change frequency (f) 5000 
Height severity (hs) 0.7 
Width severity (ws) 0.1 

Peak shape Cone 
Shift length (s) 1.0 

A [0, 100] 
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Swarm size 5 
Inertial weight (w) 0.7298 

Cognitive AND Social Factors (c1=c2) 1.4961 
initialStepSize  0.5 
discountFactor 0.2 

Minimum Radius of Swarm (  ) 7 

Exclusive Radius (r) 35 
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3(  ) T=500(  

m TP-CPSO Cellular MuPSO Cellular PSO CellularDE Proposed 
Algorithm 

Adaptive 
mQSO 

1 5.96±0.22 8.42±0.49 11.62±0.77 8.20±0.19 1.81 5.08±0.27 
10 5.56±0.11 6.39±0.22 8.78±0.28 5.93±0.04 4.16 6.20±0.11 
30 5.59±0.08 6.58±0.17 8.24±0.22 5.56±0.03 4.14 7.23±0.16 
50 5.57±0.08 6.60±0.17 8.37±0.20 5.47±0.02 4.07 7.49±0.09 

4(  ) T=1000( 

m TP-CPSO Cellular MuPSO Cellular PSO CellularDE Proposed 
Algorithm 

Adaptive 
mQSO 

c1 2.66±0.08 5.10±0.27 5.86±0.42 4.98±0.35 0.79±0.13 2.68±0.14 
10 3.17±0.06 4.34±0.17 5.75±0.23 3.98±0.03 2.55±0.04 4.11±0.08 
30 3.45±0.06 4.81±0.13 5.84±0.16 4.77±0.02 2.90±0.05 4.98±0.10 
50 3.57±0.05 4.92±0.11 5.84±0.14 4.87±0.02 2.82±0.04 5.12±0.05 

5(  ) T=2500( 

m TP-CPSO Cellular MuPSO Cellular PSO CellularDE Proposed 
Algorithm 

Adaptive 
mQSO 

1 0.92±0.03 2.32±0.13 3.78±0.25 2.38±0.78 0.39±0.04 1.09±0.06 
10 1.59±0.06 2.41±0.12 3.18±0.16 2.42±0.02 1.65±0.06 2.33±0.11 
30 1.99±0.04 3.44±0.11 3.90±0.11 3.29±0.03 1.91±0.07 3.13±0.09 
50 2.01±0.03 3.59±0.10 4.08±0.11 3.44±0.02 1.75±0.08 3.24±0.07 

6(  ) T=5000( 

m TP-CPSO Cellular MuPSO Cellular PSO CellularDE Proposed 
Algorithm 

Adaptive 
mQSO 

1 0.40±0.01 1.27±0.07 2.79±0.18 1.53±0.07 0.18±0.02 0.55±0.02 
10 0.96±0.05 1.67±0.10 2.06±0.12 1.64±0.03 1.12±0.03 1.43±0.04 
30 1.32±0.03 2.72±0.10 3.21±0.11 2.62±0.05 1.33±0.06 2.15±0.05 
50 1.40±0.03 3.15±0.11 3.37±0.12 2.75±0.05 1.30±0.03 2.28±0.02 
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