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Algorithm 2: Pseudo-code of FCPSO

1: Initialize p;,p,, wand maximum number of
iterationst,;, .y -

2: Initialize X1, Xmax » Vinin @Nd Vg

3: Initialize @ and h

4: Generate the particles for HFPSO (Total Number of
particles is N).

6: For each particle: initialize velocity (V) as zero and
position (X) by logistic map then evaluate objective
function.

7: Update personal best and global best

8:k=1

9: For t =1 to tmax

10: For each particle do:

11: calculate:

V(t+1) = (@+ h WV (1) + h o, (4 (0) - X (1)

+hp,1 (2, (1) = X (1)
12: Apply Velocity Limits.

13: calculate: x(t+1) = ax(t) + h—lav(t +1)

14: Apply Position Limits.

15: Evaluate objective function.

16: Update personal best and global best.
17: End For.

18: End For.

19: Declare global best.

Algorithm 1: Pseudo-code of Initializationby Logistic
Map

1. Begin

2. Randomly initialize chaotic variables

3. While (number of maximal iterations is not met)

4. If chaotic variable plunges into the fixed points or the
small periodic cycles

5. Implement a very small positive random perturbation
(0,0,25,0. 5,0.75,1)

6. Map them by (0.1,0.26,0.51,0.76,0.9)

7. Else

8. Update the variables by x,,, = ux,(1—x,),n=12,3,...
directly

9. End

10. Next generation until stopping criterion

11.Remap the chaotic variables into the optimization
problem space

Gl oS e 4550 it MR (S 5o ot 55
5 ool (g3l s @ aily el oS ul
WSS ol azg Lol asin jlade w@line o gl
S A o Biioe Al Mo S O Al cdall o
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Algorithm 3: Pseudo-code for determination of
optimal fractional order value

. Begin

. Initialize @ = 0

. Run FCPSO algorithm

. Declare global best as best response
.a=a+0.1

. Run FCPSO algorithm

. If global best better than best response, declare global
best as best response and « as best
8.Ifa<1lgoto5

10. Declare best response and best a
11. END
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9]

= witl+ 3o - X,
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s X[t]=V[t]
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X(t+1) = ax(t) + hiav(t +1)
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