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An asynchronous parallel smulated annealing algorithm for
function optim ization problans
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Abstract: To complex function optimization problams with multiminimize in practice, an asynchronous parallel
smulated annealing algorithm is developed, which 9lits one M arkov chain into several M arkov chains, and
combines other enhanced method T he performance of algorithm scales up with the increase of procesors, and the
character of asynchronous makes algorithm more suitable for all kinds of processor. The numerical computation
results indicate that the proposed algorithm can significantly mprove the convergence gpeed
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M etropolis'® .
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Xg, )
StepL: T= To, Tg= Tygo,
X = Xo Stepl: T= To,
Step2: X = Xo
, xnew = Generate(x); Step2:
Step3: min{1, exp[- (E(Xnew) - , xnw = Generate(x);
EX))/T]} (0,1) (M etropolis Step3: min{1,exp[ - (E (Xoew) -
), X = Xnew, E (x) X EX)/T} (0,1) (M etropolis
), X = Xnew]
Step4: , Step5; Step4: o(T) Powell ;
Step2; Step5: , Step6;
Step5: , Step2
Step6: , Step6: Pow ell
,  Stepz ;
3 Step7: T
Step8: m ,
, , min{1, [1 - (1 - h)(EK) -
E (xg))/Tg]V* "} (0.1
\ , (T sallis ), ;
NoU pdate= NoU pdate+ 1,
’ , E (x) X
* ' Step9: Tg ;
Step 10: NoU pdata> N, N oU pdata
= 0, T ;
’ Step11: : ,
; , Step2
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, (4) [9]
P=[1- (1- h)AE/T]V® " (8)
, :AE = E(x) - E(xo0),E (x)
, E (x0) CT(T
41 1/B) i h . (8)
, T sallis
. h-1 , (8)
x(k+ 1) = x(k) + & P=exp(- AE/T), (9)
N ' & M etropolis
Cauchy, Gauss \ , Boltanann
4 3
[7] , :
Cauchy :
Xi= xi+ yiBi- A, (1) ,
yi= Tsgn(u- Q5)[(1+ 1/7)M 2% 1] ' ;
(2) :
DX i ;u - [0,1]
[A LB ] X , Tw1i= ATk (10)
X [Ai,Bi]; sgn() T A @8< A<
Cauchy Q 999 (10)
, Cauchy 5
“ Generalized Schw efel
, ( 10):
42 fi(x) = - zn (xisin("l |Xi|)),
Tsallid®  Shannon S = KZ piln pi( - B500< x;< 500 (11)
pi ) ,
w 1 2
Se= K(1- % p)/(a- 2. (3) xi= 420 9687,i= 1,2, ,mn
, qgq-1 , (3 Shannon xi= 420 9687,i= 1,2, ,n,i% j;x;=
w - 302 523 2 ,
:le?: 1w ;K ;
q » Pi
(3 Gibbs
pi= [1- Blg- DEIV™?/z,, (4)
Zq= Zl[l- Blq- 1)E; ]V, (5)
: Zq ,B= 1/KT Lagrange
a-1 , (4 (5
pi= exp(- BE;)/Z1, (6)
Zq= z exp(- BEj), (7)
=t 1 Generalized Schwefel
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