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INITIALIZATION

CLASSIFY POINTS

NP=NF
FP=F(NF)

NCP=F(NF)

k=FP+1

Xc & Qmax 
definition

NP=NP+1
X(NP,i)=2Xc(i)-X(k,i)

i =1,N

LIMITS X(NP)

Q(NP)=f(X(NP))
S(NP)=0

Q(NP)<Qmax

NP=NP+1
X(NP,i)=0.5Xc(i)+X(k,i)

i =1,N

LIMITS X(NP)

Q(NP)=f(X(NP))
S(NP)=0

k=k+1

k>NF

1

CLASSIFY POINTS 2

1

RN & Sum calculation

R0=0.0

RN>Alpha.R0

Sum>Beta.NF

Z=Round(NF+Gamma.(NP-NF))

No

Yes

Z=Round(Delta.NF)

NF=Z

No Yes

NF>NFmax/3

NF=NFmax/3

Yes

No

R0=RN

NF>M1

CLUSTER ANALYSIS

S(i)=1
i =1,NF

Yes

No

Output results
X(1,i), Q(1), i =1,N

BEGIN

END

Yes
Z=NP

NoBlock A

Block B

Yes

No

No

Yes

Block C

Z=NF

Fig. 1. PARSEC Algorithm. Fig. 2. CLUSTER ANALYSIS algorithm.

5

BEGIN

Rmax calculation

NumCL=1
NCL(1)=1

XCL(1,i)=X(1,i)
i =1,N

i=2

j=1

R XCL j X i= −( ) ( )

R<Rmax

XCL(j,k)=(NCL(j).XCL(j,k)+X(i,k))/(NCL(j)+1)
NCL(j)=NCL(j)+1, k=1,N

Yes

j=j+1

j>NumCL

No

NumCL=NumCL+1
NCL(NumCL)=1

XCL(NumCL,k)=X(i,k)

i=i+1

i>NF2

2

No

3

Yes

Yes

No

NumCL=1
No

NELDER-MEAD

Yes

Output results
X(1,i), Q(1), i =1,N

END

3

MNCP=0

M=0 j=1

R XCL i X j= −( ) ( )

R<Rmax
Yes

No

M=M+1
QM(M)=Q(j)

XM(M,k)=X(j,k)

j=j+1

j>NF
No

M<NPCZ=NPC Z=M

CALL COMPLEX

QT(MNCP+j)=QM(j)
XT(MNCP+J,k)=XM(j,k)

i>NumCL4

4

CLASSIFY POINTS

X(i.j)=XT(i,j)
Q(i)=QT(i)

NF=Round(SC.NF)

5

No

Yes

YesYes No

ADD POINTS

i =1,NF j =1,N

j=1,Z  k=1,N

MNCP=MNCP+Z
i=i+1

k =1,N

j=1

k =1,N

6

6
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Note: * - Two equivalent global maximums

�������������������	������������������	
	���	���

No Function description   Limits Maximum 

  N i ximin ximax Qmax x* 

1.  2 1 -0.625 0.125 2.0000 =*
1x 0.0000 

   2 -0.250 0.500  =*
2x 0.0000 

2. 
 
 

2 1 0.000 7.000 86.8057 =*
1x 4.9728 

   2 -3.000 6.000  =*
2x 4.9728 

3. 
 2 1 6.000 16.000 200.8562 =*

1x 14.2074 

    2 6.000 16.000   =*
2x 14.2074 

4. 2 1 0.000 0.500 991.0098 =*
1x 0.1000 

 

 

 2 0.000 0.500  =*
2x 0.2000 

5. 2 1 0.000 1.000 723.7987 =*
1x 0.0900 

 

 

 2 0.000 1.000  =*
2x 0.9000 

6. 2 1 0.000 1.000 822.1778 =*
1x 0.1000 

 

 

 2 0.000 1.000  =*
2x 1.0000 

7. 
 
 

2 1 0.000 10.000 210.4820 =*
1x 5.4827 

   2 0.000 10.000   =*
2x 5.4827 

8. 2 1 0.000 10.000 186.7313* =*
1x 5.4827 

 

 

 2 0.000 10.000  =*
2x 4.8581 

9.  3 1 -0.625 0.125 3.0000 =*
1x 0.0000 

   2 -0.250 0.500  =*
2x 0.0000 

   3 -0.300 0.450  =*
3x 0.0000 

10. 
 3 1 0.000 10.000 3053.6724 =*

1x 5.4827 

   2 0.000 10.000  =*
2x 5.4827 

   3 0.000 10.000  =*
3x 5.4827 

11.  3 1 6.000 16.000 2846.6093 =*
1x 14.2076 

   2 6.000 16.000  =*
2x 14.2076 

   3 6.000 16.000  =*
3x 14.2076 

12. 
 3 1 0.000 7.000 188.3367 =*

1x 4.8344 

   2 -3.000 6.000  =*
2x 4.8344 

   3 -4.000 5.000  =*
3x 4.8344 

13.  5 ix  -1.000 1.000 5.0000 =*
ix 0.0000 
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14.  5 ix  0.000 10.000 642.7431 =*
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Fig. 3. The PFGO for test functions with n = 2.

Fig. 4. The PFGO for test functions with n = 3.
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Fig. 5. The PFGO for test functions with n = 5.
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