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1 .Genetic algorithm

2 .Simulated annealing

3 .Differential evolution

4 Variable neighborhood search

5 .Tabu search

6 .Ant colony optimization

7CArtificial immune algorithm

8. Imperialist competitive algorithm

9 .Parallel variable neighborhood search
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1. Imtialization

Define the set of neighborhood structures ., for k=1,.. that will be used m the search;

-
Choose a stopping condition; and find the nutial selution X ;

2. Repeal until stopping condition 13 me(:
Sct k—1;

3. Repeat the lollowing steps wncil £ >k, -

% = y = b S o o
3.4. Shaking: Generate point X' at random from the & lnelghborhood of X { KNS i\‘k (X))
3.b. Local search: Apply sume local search methods with X" s initial solution
to obtain a local optimum given by X" ;
3.c. Neighborhood change:
if the local optimum X" is better than X then ¥ <¢—— x” and continue the search

with N, (f<——1); Otherwise, set f——k +1;

VNS iz 3951 A5 dods oF IS
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Initialization:

Select the set of neighborhood structures N¢, for k=1,...,k .« and N/, for 1 =1,...,1 ., that
will be used in the shaking and local search procedure, respectively; find Initial solution x;

set number of processors (n,,); determine number of neighborhood seach in the local search

procedure; choose the stopping condition.

Repeat (external loop)
setk —1,;
Repeat (internal loop)
for each processor pr(h) h=1,...,n do in parallel
Shaking procedure
Generate random soluion x, by Ny from k™ neighborhood of x;

Local search procedure
Get solution x{h);
setn—landl—1;
fori=1n,,
Generate random soluion xp by N7 from 1™ neighborhood of x;
if f(xp) e f(x(;,)) then ) — xpand I = 1;
else select the random integer number Rin the range (1,1 ) and | - R;

endif
end for

SPry, — X (obtained solution by h"processor in the local search procedure)
endfor
Updating
The best solution is selected among the obtaines solution of the processors and it place in ¥/;
iff (%) ? f(x) thenx > ¥andk - 1;else k — k +1;
endif
until k>k .,

until the stopping condition is reached
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1. Clonel selection
2. Affinity muturation
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Initialization:
Set the size of antibody population (n,,); generate initail antibody population, Deterrmine the mutation operators;
set the number of exchangable antibodiesreceptor editing (n,.) ; set pop — initail antibody population.

Repeat
Clonel selection and expansion
Calculate objective function (makespan) and affinity values of each antibody of pop;

Slelect tn = n—;"} antibodies from the pop with the highest affinity;

Prolifrate (n,,-1) clones (copies) from the selected antibodies by using binary tournament

rule (choose two antibodies from m antibodies randomly and select the antibody with higher

affinity) and transfer clones to mutating pool (The higher the affinity, the greater the number

of copies in mutating pool, and vice versa);

Transfer the best antibody to mutating pool; (mutating pool size=n,)

Affinity muturation

Somatic hypermutation: Mutate clones in the mutating pool with a rate proportional to their

affinity. The higher the affinity, the less the hypermutation rate, and vice versa;

Add the mutated clones (new antibodies) to the current pop and create pop/; ( pop’size=2dn,,)

Receptor editing: Replace n,, antibodies with the lowest affinity with new ones in the pop/;

Updating next population

Copy the best antiody of pop/to the next pop;

Selectn,, -1 antibodies from pop/ by using a suitable selection strategy and copy them into the next pop;
until the stopping condition is reached
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Move mechanism
Acceptance mechanism
Temperature reduction
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