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Algorithm Parameters
QEFO P_field = ..y, N_field = +.fo, Pg_rate = +.v, g=\.\A, M = o+
EFO P_field = ..y, N_field = +.¥b, Ps_rate = ..¥, R_rate = +.¥, g=\.#\A, nPop = b+
iEFO P_field = ..\, N_field = +.¥5, PSgyin = .\, PSrmax = *-A, Rrmin = *-), NPop = o-
AEFO P_field = ..y, N_field = +.¥5, PSgmin = .Y, PSrmax = *-A, Rrmin = *.Y, NPop = o+
MEFO P_field = ..y, N_field = +.¥o, Ps_rate = ..v, R_rate = +.¥, g=\.#\A, nPop = b+
QPSO Cy=1.¥4, CY = \.¥4, nPop = o:
PSO Cy=1.¥4, CY = 1.¥4, nPop = o:
GA PM=.3,PC=+¥ MU=. Beta=\+,nPop=o:
[Ye 598] SialesT o0 slne wl s ¥ Jger
Function Minimum
1 Ackley f(x) =—aexp(-b ﬁix{)—exp(éiccs(@g))+a+exp(\) f(X)=-, at X' =(,..re)
2 Griewank (=3~ Jeost) FO) =0 at X = o)
d-
3 Levy f(x) =sin"(zc) +Z(w‘. =)' D+-sin (7w, +)]+ (@, =)D +sin" (vzey)] f(x)=-, at X"=(\,..,.")
4 Rastrigin f(x)=1-d + > [x —-cos(vax)] F(X) =, at X" =(,.re)
5 Sphere f(x)zgxf £OC) =, at X =)

6 Rotated Hyper- f0=33x FC) = at X =()

Ellipsoid =
7 Rosenbrock  f(9=Y0--0, ~X) + (4 -] F(¢) =, at X =00
4 f(x)= atx=v17‘7r
8 Dixon-Price 00 =0x=)"+ it —x_)’ for i=1,...d
i 5 S atd=s: f(x)=-0
F)=S(x ) — _
? Trid ® ;(X. ) ;X'X' ' atd=1.: f(x)=-v
d d d ¥
10 Zakharov f(x):ZxH(Zg .aixi)w(z., 0ix) )=, at X = ()
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Ackley Mean AAAE-V\N  of#sE+..  f/avE+..  ¢/afE+..  ¢/ywvE+..  Y.E+.. ofsAE-.y o/ 9B+

SD  +f++E4es YIME+.+  YI\YE+..  y/¥oE+.. #[40E-. VIVOE+++ #lavE-+y  A\AE+..

Griewank  Mean Y/YYE-\1  VIWE+.. WNVAE+.. v9E+ AvE+ VVE+ ¥fasE-y YOAE+

SD  VA-E-\v AMWE+. A E-y AWE+. WVAE- vIsvE-. Y/ .$E-\  v/0oE-+y

—

Levy Mean AMYYE-+y  AWE+..  $ME-v voVE-y  ¥NCE-y AWE+ AMOE-eY #YE-
SD VA\YE--\  Y/sE+.. sIvwE-+y gl sE-y VY E-0y Y/YsE-y VISYE-y  fIvE-y
Rastrigin ~ Mean Y/AVE-1¢  fNFE+y AsYE+ey  A/svE+ay f/vvE+a fME+ ANFERDY AAE+

SD V/-YE-1¢ vSE+. F/AOE+.+  SIYYE++.  VIVAE+..  ¥AE+.r O/WE+.. #/aYE+..

Sphere Mean V/¢YE-r¢ /veE+..  ¥lsE-v f/.0E-v afvvE-ey /o E-v AfE-o FlovE-y
SD olooE-v¢ VoE+.o  vIoE-y  #lfE-y o/ E-Y A5E-y VISAE-0 YIFSE-
R.H. Ellipsoid Mean VraE-rv MYAE+.Y  Y/fAE+.Y  A/faE+Y  ¢\WE+y sloYE+y o/AoE-Y /¥ Bty

SD Y/YYE-vY \AE+.y  v/saE+.y  A/ywE+y  v/veE+y A\FE+Y afovE-y YIVPE+Y

y/[a.E+.Y  A/YaE+. YIME+y vV oE+y v/ B+

—
—

Rosenbrock Mean A/AOE+«+ V/SVE+.v  Y/fAE+.

SD  V/ME-+y YasE+.v  y/sYE+. YINE+ Y ASAE+. vivsE+.y  AwE+Y v/FYE+Y

—
-
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Dixon-Price Mean WAYE-«y YE+.y  f/YfE+y f/\VE+y gfeoE+e . YAsE+.. vIWWE-oy v/eYE+
SD V\/Y4E--¢ YNYE+.y  ANWE+Y  ANMVE+Y  flofE+.. f/V B+ #IVPE-Y  YIME+
Trid Mean VeYE+.. Oo/ME+.Y A/YWE+.y AV oE+Y  VME+Y YIE+y A AVE+Y VBBt
SD V\YE+e. AE+ Y/\oE+.y  x/ssE+y A/YCE+y YNoE+y vIVYE+y  Y/YYE+.¥
Zakharov  Mean V/Y<E-v1  SoYE+y  f/eYE+y fME+y VsE+y AME+ ARFE-y VE+N
SD Y/AYE-v1  Y/yoE+.y  YIME+y YIME+Y Bty fRE+. AMAVE-Y V/VFE+
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\/\FE+. VIWE+ay VevE+y Y/RaE+ . f/MaE+. Y/ PEH

Ackley Mean V-¢E-1o Vo-E+.
SD  ¢IYFE-vo  FIVSE+..  YIVAE+..  Y/\E+e. A/ wE+. afvaEt+e visVE-0y AWE+.

f/o E+: v/oYE+y  flAVE+ay  Y/O\E+eo Y/ YE+.. v/.aE+.

Griewank  Mean Y/YAE-11 A/svE+.

SD VeoE-\1 VYE+Y  YIME+ Y/OAE+. VIYsE+y  Ae\E+eo VIAFE-Y afsvE+.

—

Levy Mean Y/AE+.o  Y[A\E+.y A/ywE+y AYoE+Y fFNSE+Y YIYFE+. pYV\E+..  VAYE+D
SD  YNYE--\ YIYE+oy ANOE+.. o/AYE+.. A0cE+y Y/80E-y AE+. y/e\E+e
Rastrigin Mean Y/WAE-1¢  YNOE+.y  A\AE+.Y  A/YYE+.Y  YVAE+.Y  YWWZE+y o/ME+Y ArrE+eY
SD  ¢/1NE-1¢  VIYAE+Y  Y/foE+y YIASE+y  YIYE+y v/YAaE+Y A00E+Y Yo B+
Sphere Mean V/A0E-v¥. Y/afE+.y  A/sE+y AVE+y VerE+y v/YWE-y wRrE-y VOAE+D
SD  o/Y-E-v. YIYfE+.y  ¢/\YE+..  v/evE+..  f\AE+.. f[.VE-y V/9E-0y v/5aE+.

R.H.Ellipsoid Mean Y/AAE-YY f/asE+.¥  YNFE+.f  A/pfE+r v/ovE+or sASEHY oVAE+Y  Y/YYE+F
SD  ¢/YNE-YY VIAE+f AsE+r Z[ofE+e VIRFE+y AlVOE+Y  YVAE+Y  o/vEE+.Y

v/ 0E+.Y  Y/W\E+.¥

—

Rosenbrock Mean Y/ARE+.y Y/P\E+.o  ofsvE+.¥  fI0V\E+.¥  SIAVE+F AVFE+.

SD AYYE-.y Y/0\E+o  f/v.E+f e/vvE+er v/arE+er VOAE+Y voE+ey A/vrE+er

—

Dixon-Price Mean WA1E-.y ovE+.0  v/ovE+.f  VaaE+.¥  ¥AVE+.¥  s/evE+. FIYAE+y  AIYOE+. ¥

—

SD  A6oE--¥ Y/\\E+:o  f/fAE+.¢ YIVWE+.¥ AsE+f A/YAE+Y  Y/ALE+y VAYE+Y

Trid Mean YMYE+.y Af.E+.0  v/veE+.o  f/\wE+.0  o/vYE+.s  ANVYE+Y VAYE+RF YV.E+

SD V/+\E+++ AWVE+:o  Y/¥PE+.o VAFE+.0 VYWE+.d afaAE+r A /ywE+r V/fE+

\YE+ey  Y/RaE+ Y

—

Zakharov  Mean O/MAE-.0 o/vfE+.Y  o/voE+.Y  ¢/e\E+.y  AME+.Y  v/.vE+.

\/fFE+. VIvwE+. VAN = f\SE+: f/sYE+y  ofa B+

4
Ze
e
e
Z

SD Y/¢VE-+¢ VVoE+:
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Function QEFO EFO iEFO AEFO MEFO QPSO PSO GA
Ackley  Mean VYVE-\Y  VAYE+ AWE+Y AsEHy YYEHy vRoE+ dfavEHe /FEH
SD Y/Y-E-\¥  VME+.. AeE+ee AeVE+ YIME-0Y AYSE+e SLovE-y VIAAE-
Griewank Mean Y/AVYE-\1  ANYE+y  a/vwE+y  ffAE+y AME+r ofvsE+.. ofoYE+Y Y/AE+Y
SD YIYAE-11  #l-E+ey A E+y AveE+Y ASYE+Y  offfE+.. VO E+y a9 B+
Levy Mean A/YYE+.. YAVE+.Y VME+.Yy  AAYE+Y  VIAME+Y  VVE+y YNAYE+Y VfE+Y
SD  Y/YAE-+\ Y[AE+.Y  ABAE+.Y  VIAE+Y o/ Bty vsaE+. ¥sVE+ A ovE+
Rastrigin ~ Mean \/o¥E-\Y VIWWE+y  VIsAE+.Y  v/YoE+.Y  A/vVE+or VYAE+Y  f/VE+Y  viErE+ Y
SD  WAYE-1¢  MAME+Y A oYE+y A/WE+Y ffvaE+y ANVSE+Y veaE+Y o/VsE+
Sphere Mean WFYE-vy Y/HYE+.y  a/eeE+.y  A0aE+.Y  v/faE+Y V¥ B+ V/fSE+Y AQE+
SD  VYAE-YR MerE+y  oNAE+Y o/ME+Y YASE+Y AME+. fLAE+. V/RVE+D

R.H. Ellipsoid Mean V/o1E-ry Y/Y:E+:s  alavE+.0 VhoE+s  ¥/eYE+p V/aE+f V[0E+  offvE+eS
SD  o/VVE-vy \YfE+.s  vrvE+o  0\oE+o  YWE+s  VOE+f ¥/ E+f d/aEtey

Rosenbrock Mean 3/AAE+.)  Y/AAE+.5  \WE+.s 2/YoE+.¢  v/.vE+.s o/AYE+.Y  AAE+f v/vYE+eo
SD  VY/0MNE-.Y Y/AAE+.5  ABAE+.0  AYE+is V/fFE+.5 $IVVE+Y  ofwE+r y/orEt+es

Dixon-Price Mean Y/A-E-+y VIv$E+.s v/.vE+.5 v[vy.E+.s \[..E+.v  vloYE+.v  v/vsE+.¥  o/vaE+ed
SD VeoE--\ #/-:E+.5 AN.E+.¢  A[fAE+.s VO E+s fIYYE+Y  s/saE+v Y/YYE+s

Trid Mean &/Y-E++y VIYsE+:A  fIYE+.A  fIVWE+ A A ovE+4 f/voE+s flovE+y Y/orE+A

SD A/YYE--\ o/vVE+.A  ANE+A YINYE+A A¥YE+HA FlAE+s AWE+Y 0/VSE+Y

Zakharov Mean Oo/YVE++\ Y/eVvE+.v  ¥/YAE+.v  y/AE+.y f/YfE+.v V9AE+r a/¥AE+.Y  V/YAE+Y

SD WAV\E+.\ YovE+.Y  o/AVE+¥  0/0’E+. ViorE+ v YIME+y  YIARE+Y  vhoE+.

—
—
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