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Algorithm 1. Employed bee Phase

1: for j=1...SN do

2: fori=1...N do

3:x (i) = % (D) £ 70 (D) — %, (D)
vk € (1,2,...,SN) ,k #j

4: end for

5: calculate f(x;)

6:if (f(x") < f(x;)) then x; =
x"and f(x;) = f(x)'

7: end of if

8: end for

S 555 B bgyye aSal s) S

Algorithm 2: Onlooker bee Phase

1. forj=1...SN do

2:sum_prob=0,r € [0,1]

3: j=0

4: while (sum_prob <r) do

5: sum_prob= sum_prob+Pp;

6: j=j+1

7: fork=1...N do

8:x'(j) = x;(k) £ 7(x;(k) — x;(m))
vm e (1,2, ...,SN)

9: end for

10: calculate f(x;)

11:if (f(x") < f(xj))then x; =

x"and f(x;) = f(x)

12: end of if

13: end for

Zloled 535 56 4 by e aSas ¥ IS

Algorithm 3: Scout bee Phase

1: fori=1...SN do

2: if (scout(i) = Limit) then

3: generate x; using equation (3)
4: end if

5: end for
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! Chaos
2 Deterministic
3 Deterministic Chaos
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Algorithm4: Artificial bee colony algorithm

Input:

Algorithm parameters: N,SN, D, MCN, Limit, LB,UB

Output:

BEST Solution, BEST Fitness

1. Begin

% initialization%

2. Initialize solution population by equation (3)

% Evaluate population%

3.Fori=1to SN

4 fi = f(x)

5.End

6.cycle = 1

Repeat:

% employ bee phase%

7.Fori=1toSN

8.Produce new solutions x**" for employ bee by (4)
9.Apply the greedy selection process

10.End For

11.Apply the ranking evaluation bees

% end of employ bee phase%

% Onlooker bee phase%

12.Fori=1to SN

13. sharing the entire solutions between employ bees and onlooker bees
14. select the best solution with roulette wheel strategy by (5)
15. Produce new solutions x;;°" (i) for onlooker bees by (4)
16. Apply the greedy selection process

17. End For

% end of onlooker bee phase%

% scout bee phase%

18.if Trial > Limit then

19.replace the solution with a new randomly produced solution x; by (3)
% end of scout bee phase%

20. Save in memory the best solution so far

21. cycle = cycle + 1

22.Until cycle = MCN

23.End
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Algorithm 6: popfunction(x)

function {

Repeat

%employ bee phase

1: for j=1...SN do

2: fori=1...N do

3:x' (i) = (D) £ A (1 — 1) (x; (@) —
x (1)

vk € (1,2,..,SN) k # j

4: end for

5: calculate f(x;)

6:if (f(x") < f(x;)) then x; =
x"and f(x;) = f(x)'

7: end of if

8: end for

%end of employ bee phase

%onlooker bee phase
9: forj=1...SN do
10: sum_prob =0, r € [0,1]
11: j=0
12: while (sum_prob <) do
13: sum_prob= sum_prob+P;
14: j=j+1
15: for k=1...N do
16: x'(j) = xj(k) £ A, (1 — 1) (x; (k) —
x;(m))
vm € (1,2, ...,SN)
17: end for
18: calculate f(x;)
19:if (f(x") < f(xj))thenx; =
x"and f(x;) = f(x)
20: end of if
21: end for
%end of onlooker bee phase

%scout bee phase

22: fori=1...SN do

23: if (scout(i) = Limit) then

24: generate x; using equation (3)
25: end if

26: end for

%end of scout bee phase
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Input: N, SN, D, MCN, Limit, x/*", x]"*¥,
mem_size
Output: BEST Solution, BEST Fitness, offline
error
1: Begin
2: initialize x and mem based logistic map
% X is population and mem is memory
population
3: fi = fit(x;) % fis fitness for population
4. m; = fit(mem,;) % m; is fitness for memory
population%
5: update_mem=1
update_time=rand (5,10)
6: cycle = 1
Repeat
7: update_mem:
update_mem=0
mem=update_memfunction(mem, x)
update_time=rand (5,10) + cycle
8: cx=update_popfunction(x) % cx is current x
9: cf; = fit(x;) % fitness for current x
11:if cf; # f; then chang_flag=1
% change detected
11: chang_flag: % reuse memory

1:m; = fit(mem;) , f; = fit(x,)

2: select j, € m,

% j, is best bees in memory

3: select d, € x,

% d,. is worst bees in population

4: x4, = mem;
12:if update time>cycle

then update_mem=1

13: cycle = cycle + 1
14: Until cycle = MCN
15: End
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Algorithm 7:memfunction(mem,x)

function
{
input: mem: set of solutions in the memory;
s’: new good solution found; C: replacement
strategy
output:@
1: select(C,mem, s")
% use the replacement strategy %
2: s € mem|Vs' € mem, if f(s') = f(s)
3: Remve s
4: then mem « s’ U {mem}
5: end of if

}
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