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Gα={ V, A, α[D]-[T] } 
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3.1 Individual and group objective functions  
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G = { V, A, [D], [Τ] }, 
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3.2 High Level Pseudo-Code 
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Procedure Hi er ar chi cal _Soci al _Al gor i t hm( S)  
Var 
 S=( V, A, D, T) =( { v} { a} { d} { t } ) : I ni t i al _Soci et y_gr aph;   
 Π={ gi } : Gr oups st r uct ur e t hat  est abl i shes t he domai n par t i t i on;  
 F1={ f 1} : I ndi vi dual s obj ect i ve f unct i on st r uct ur e;  
 F2={ f 2} : Gr oups obj ect i ve f unct i on st r uct ur e;  
Begin / *  Begi n soci al  evol ut i on * /  
 Π=Get _i ni t i al _r andom_par t i t i on( S) ;  
 Repeat  / *  gr oup evol ut i on* /  
     F2 = Comput e_F2( Π) ;  F1 = Comput e_F1( Π, F2) ;  / * Obj ect i ve f unct i ons* /  
   For each gi  in Π  
      If f 2( i ) =max {  f 2( k)  ∀k }  Or Cooper at i on_phase 
      Then Cooper at i on_St r at egy( gi ,  F2)  Else Compet i t i on_St r at egy( gi ,  F1) ;  
   End For 
   Updat e_gr oups_st r uct ur e( Π) ;  
 Until t er mi nat i on_condi t i on_met ;    / * End of  soci al  evol ut i on* /  
 Return( Π) ;  / *  Appr oxi mat e opt i mal  sol ut i on * /  
End Hi er ar chi cal _Soci al _Al gor i t hm 
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Procedure Cooper at i on_St r at egy( gi ,  F2) / *  f or  t he sof t war e pi pel i ni ng pr obl em* /  
Var  
   NodesI nGr oup:  I ndi vi dual s of  gr oup gi ;  
   f 2( i ) :  Gr oup Obj ect i ve Funct i on of  gr oup gi ;  
   { f 1( u, i ) } :  I ndi vi dual  Obj ect i ve Funct i on on each i ndi vi dual  i n gr oup gi ;  
Begin 
For v = 1 to NodesI nGr oup 
   / * Sel ect  t he ar c a = ( u, v)  ∈ A t hat  maxi mi zes t he scal ed r et i mi ng vect or * /  
   ( u, v)  = ar g max { f 1( u, i ) :  f 1( u, i )  = t ( u, v)  – f 2( i ) * d( u, v)  + f 1( v, i ) , ( u, v) ∈A} ;   
   gi  = I nser t ( ( u, v) , gi )  / * I nser t  t he new ar c,  r emovi ng t he ol d ar c* /  
End For 
End 
End Cooper at i on_St r at egy  
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Procedure Compet i t i on_St r at egy( gi , F1) / *  f or  t he sof t war e pi pel i ni ng pr obl em* /  
Var 
   NodesI nGr oup:  I ndi vi dual s of  gr oup gi  
   i , j , k:  1, . . , NodesI nGr oup 
Begin 
For u = 1 to NodesI nGr oup 
   / * Remove t he sol e ar c whose or i gi n i s t he node u* /  
   RemoveAct ual Ar c( gi ) ;  
   / * Sel ect  t he ar c a = ( u, v)  ∈ A t hat  maxi mi zes t he i t er at i on per i od* /  
   ( u, v) = ar g max { max ( f 2( v, k) ) ) , ∀k}  / * Look f or  i t s Nei ghbor hood* /  
   gi  = I nser t ( ( u, v) , gi ) / * I nser t  t he new ar c,  r emovi ng t he ol d ar c* /  
End For 
End 
End Compet i t i on_St r at egy 
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5.1 Comparison among basic HS algorithm and other standard algorithms 
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5.2 Improvements of HS Scheduling algorithm 
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