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Initialization

a. tSaelecaltaosel of neighborhood structures that will be used in VNS and SA parts of hybrid algorithm, number of neighborhood
search in each iteration of VNS local search (n,_,, ), initial temperature of SA (7}), function of reduce temperature, number of
neighborhood search in each temperature of SA (1;_g 5 ).

b.  Choose stoping condition (maximum number of iterations (n,, ) )-

c. Generate randomly a population of solutions and the best solution among them (x) is selected for initial solution.

d. Set initial solution as current solution ¥ «——x.

Repeat
'VNS part of algorithm:
for ke =1:kpax (Kipax =4)
Shaking:
Generate random point Kisrig € NAf (%) with N,: B

‘max

Local search:
Get solution Xyns >
Set/ «——1
for j=1:m_,

Generate random point x/

ns € NI Goyng ) WIth N3

vns

I f(x}0) < S () then X e——xlp and [e——1:

else select the random integer number L in the range [1, 12] and set / ¢——L;
endif
endfor
Updating:
If f(xyp) < f(X) then X «—— X, break loop and move to next iteration of hybrid algorithm;
else k«——k+1;
end if
endfor
SA part of algorithm:
Set T«—T; i x5, «—— Xand x{, «—— X
While 7 > T,

Set/ «——1
for j=1:n_g,
i I ; Is.
Generate random point ng e N/ (xs4) with N
. o . .
AL, <Othen xg, «—— g, 3 Xy «—— Xy and [e——1/

elseif A . = () then generate random number R uniformity in the range (0,1);
EIREIN

X
if R<0.5 then xg, ¢——X§, 3 X5, ¢——Xg, and [«——1/;
endif

elseil‘A(M N > () then generate random number R uniformity in the range (0,1);

X5
if R <exp(-A /T) then xg, «——xg, and [«——1/+1;
endif
else  [<——/+1;
endif
if />12 then /¢—1:
endif
endfor
Update 7 : Decrease of temperature according to linear low;

XA XA

endwhile
if £(xZ,)< f(F) then § ¢—— x{,;
endif

Until the stopping condition is met.

VNS-S4 o2, 80 08 ai—¢ S5
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