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PP, AR A . BBCRAL A AL IR N g(x,y,2). oA
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S(t)=S, +s(f)el"
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itk (XHhArRER):

%—%J_ﬁ:

1

N=12;
L=[(0,-1*10"-2,-2.4920*10"-2,-5.09*%107-5,0,-5.0620*10"-9, -
2.044*%107-10,100,-2.4920*%107-14,-5.09*10"-2,-5.09*10"-4, -
2.4920*10"-157;

H=[1,1*10"-2, 2.4920*10"-2,5.09*10"-4,
5.816*107-5,5.0620*10"-9,2.044*%107-10,2000,2.4920*10"~-14,
5.09%107-2,5.09*%10"-4,2.4920*10"-157;
%$L=[0.5,0.3*107-3,1.246*10"-3,-2.545*10"(-6),2.908*10" (-7
), —2.5317°107(-10),1.022*10"(-12),26001;
$H=[0.5,0.3*%107-3,1.246*10"-3,-2.545*10"(-6),2.908*10" (=7
), —2.5317°107(-10),1.022*10"(-12),26001];
%$L=[0,-1,-1,-1,-1,-1,-1,2001];

%$H=[1,1,1,1,1,1,1,5000];

[X,Fx,StopMessage] = pso(@L I,N,L,H);

2

function [X,Fx,StopMessage] =

pso (ObjectiveFunction,Nvars, LB, UB)

o\°
o\°

Default Parameters

%C1l = 00.082;

%C2 = 0000.52;

%C1 = 0000001.2;

%C2 = 0000.002;

Cl = 01.2;

C2 = 00.52;
MaxIterations = 1000;
N =1000;

W = 0.0005;

W = 0.0004;
StopMessage = 'Stopping PSO : Reached Maximum Number of

Iterations';
%% Check Input
if nargin < 4
error ('PSO : Not Enough Input Arguments');
end
if ~isequal (Nvars,size(LB,2),size(UB,2))
error ('PSO : Invalid Arguments
isequal (Nvars,size (LB, 2),size (UB,2)) should be true ');
end
%% Initial Position and Velocity
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e}

CurrentPosition = zeros (N,Nvars); % Initial Position

for 1 = 1l:Nvars

CurrentPosition(:,i) = random('unif',LB(i),UB(i),N,1);
end
Velocity = W.*rand(N,Nvars) ; % Initial Velocity

%% Evalute Initial Position
CurrentFitness = zeros(N,1l); % Fitness Value
for 1 = 1:N
CurrentFitness (i) =
ObjectiveFunction (CurrentPosition (i, :));
end
%% Update Local Best
LocalBestPosition = CurrentPosition; % Local Best
LocalBestFitness = CurrentFitness;
%% Update Global Best
[GlobalBestFitness,index] = min(LocalBestFitness);
GlobalBestPosition =
repmat (LocalBestPosition(index, :),N,1); % Global Best
%% Update Velocity and Position
Rl = rand(N,Nvars); % random Number 1
R2 rand (N,Nvars); % random Number 2
Velocity = W.*Velocity +
Cl.*(R1l.*(LocalBestPosition-CurrentPosition)) ...
+ C2.*(R2.* (GlobalBestPosition-CurrentPosition));
CurrentPosition = CurrentPosition + Velocity ;
%% Bound Data LB UB

for i = 1l:Nvars
indexes = CurrentPosition(:,i) < LB(i).*ones(N,1);
CurrentPosition (indexes,i) = LB(1);
indexes = CurrentPosition(:,i) > UB(i).*ones(N,1);
CurrentPosition (indexes, i) = UB(1i);

end

%% Iterate to Achive Best
Iter = 0;
while (Iter < MaxIterations)

Iter = Iter+l;

%$%Evalute Current Position

for i = 1:N

CurrentFitness (i) =

ObjectiveFunction (CurrentPosition (i, :))

end
%% Update Local Best
indexes = find(CurrentFitness < LocalBestFitness);
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LocalBestFitness (indexes) = CurrentFitness (indexes);
LocalBestPosition (indexes, :) =
CurrentPosition (indexes, :);
%% Update Global Best
[GlobalBestFitnessNew, index] = min(LocalBestFitness);
if GlobalBestFitnessNew < GlobalBestFitness
GlobalBestFitness = GlobalBestFitnessNew;
GlobalBestPosition =
repmat (LocalBestPosition(index, :),N,1);
MM=GlobalBestPosition (1, :);
end
%% Update Velocity and Position
R1 = randn(N,Nvars); random Number 1
R2 randn (N, Nvars) ; random Number 2
Velocity = W.*Velocity +
Cl.*(R1l.*(LocalBestPosition-CurrentPosition)) ...
+ C2.*(R2.* (GlobalBestPosition-CurrentPosition));
CurrentPosition = CurrentPosition + Velocity ;
%% Bound Data LB UB

o
°
o

°

for 1 = 1l:Nvars
indexes = CurrentPosition(:,i) < LB(i).*ones(N,1);
CurrentPosition (indexes, i) = LB(1);
indexes = CurrentPosition(:,i) > UB(i).*ones(N,1);
CurrentPosition (indexes, i) = UB(1);

end

%% Print Result
M = mean (LocalBestFitness);
if (Iter==1) || (rem(Iter,100)==0)
fprintf('Iteration-%5.0d | Best F(x) = %$d | Mean F (x)
= %d\n', Iter,GlobalBestFitness, M) ;
end
end
%% Output
X = GlobalBestPosition (1, :)
Fx = GlobalBestFitness
end

3.

seta* (I-I_thO-al0-al* (TO+ (I*V-PO)*R_th)-a2* (TO+ (I*V-P0)*R th)"2-a3* (TO
+(I*V-P0)*R_th)"3-a4* (TO0+ (I*V-P0) *R_th)"4)-P0=0;

seta x1

$T_th0 x2

%a0 x3

%al x4
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%a2 x5
%a3 x6
%a4d x7
%R _th x8

=[0,0,0,-5.09%10%-5,0,-5.0620*10"-10,0,0];
%H=[1,0.6*10"-3, 2.4920*10"-3,0, 5.816*10"-7,0,2.044*107-12,5.2*10"3];
syms P1
T0=0;
=[0.381966011,-0.000708204,-0.005882814,-1.20E-05,2.22E-06,1.62E-09,
-4.83E-12,2909.830056];
for n=1:9

TO=T0+10;
for k=1:1401
S(X(1)*(I(k)/1000-X(2)=-X(3)=-X(4)*(TO+(I(k)/1000*U(k)-P(k)/1000)*X(8))
=X (5)* (TO+(I(k)/1000*U(k)-P(k)/1000)*X(8))"2-X(6)* (TO+(I(k)/1000*U (k)
k)/lOOO)*X(8))A3—X(7) (TO+ (I (k)/1000*U (k) - (k)/lOOO)*X(8))A4)—P(k)

/1000

x(n, k)=
fzero (@ (P1)X (1) * (I (k) /1000—X(2)—X(3)—X( ) * (TO+(I(k)/1000*U (k)-P1/1000
) *X (8)) =X (5) * (TO+(I(k)/1000*U(k)-P1/1000)*X(8))."2-X(6)* (TO+(I(k)/100
O*U(k)—Pl/lOOO)*X(S)).A3—X( ) * (TO+(I(k)/1000*U (k Pl/lOOO)*X(8)).A4)—
P1/1000,0.003);
end
plot (I, x);
hold on;
end

gplot (I,P,"'*");hold on;
axis([0,14,0,47)

=[0.289829968,-0.002135034,0.003073175,-4.53E-05,6.95E-07,4.59E-09, -
3.77E-12,1798.101195];

a=0;
for k=1000:1300

for T0=30:0.02:31
x=
fzero (@ (P1)X (1) * (I (k) /1000—X(2)—X(3)—X( ) * (TO+(I(k)/1000*U(k)-P1/1000
) *X (8)) =X (5) * (TO+(I(k)/1000*U(k)-P1/1000)*X(8))."2-X(6)* (TO+(I(k)/100
O*U(k)—Pl/lOOO)*X(8)).A3—X( ) * (TO+(I(k)/1000*U (k Pl/lOOO)*X(S)).A4)—
P1/1000,0.002) ;
1if x>=2;

if TO>a

a=TO0;
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end
end
end

end

5=

1.

function fl=obj (x)

g=1.6*10"-19;

P0=1.904172/1000;

$load('s21 5'")

Ns=(PO/ (x(4)*x (7)) +x(5) *x(6) *P0/ (x(4)+x(8) *P0) )/ (x(2) /x(3
)+x(5) *P0/ (x(4)+x(8)*P0)) ;

Ps=1.904172/1000;

$Ps=x(4)* (x(1)* (I cur-I th-I off)/g-Ns/x(3))/(x(5)* (Ns-x(
6)))
Y=1/%(7)+1/x(3)+x(5)*Ps/ (x(4)+x(8) *Ps)-x(5)* (Ns-x(6))/ (1+
x(8)*Ps/x(4))"2

2=1/(x(7)*x(3))+x(5) *Ps/ (x (7) * (x(4)+x(8) *Ps) ) - (1-x(2) ) *x(
5)* (Ns-x(6) )/ (x(3)* (1+x(8) *Ps/x(4))"2)
$fl=sum(20*log(abs (Z./ ((21i*pi*f) . "2+ (21i*pi*f) *Y+Z)))-S21)
/\2;

u=1;

fl=u* (log (4+exp ((¥Y-2.064017391930334e+11)/2.0640173919303
34e+1l) +exp (- (Z2-2.273316831356820e+22) /2.273316831356820e
+22) +exp ((2-2.273316831356820e+22) /2.273316831356820e+22)
+exp (- (Y-2.064017391930334e+11))/2.064017391930334e+11));
$f1l=(log ((Y-137659035280.771)"2))"2+abs (log(((Z2-1.1811542
86486651le+22)))"2)"2;
SE1=(((Y-137659035280.771))"4)+(((Z2-1.181154286486651e+22
) 74*107 (-40) *3)) ;

end

2.

function [ hl , h2 ]=constrains (x)
I cur=7.5/1000;

%$P0=1.904172;

g=1.6*10"-19;

I th=3.41*10"-04;

I off=0;

P0=1.904172/1000;
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(PO/ (x(4) *x (7)) +x(5) *x (6) *PO/ (x (4) +x(8) *P0) ) / (x(2) /x (3
+x(5) *P0/ (x (4) +x (8) *P0) ) ;
x (4) *(x (1) *(I_cur-I_th-I_off)/g-Ns/x(3))/ (x(5)* (Ns-x(6))

)
)
hl=x(4)*(x(1)*(I cur-I th-I off)/g-Ns/x(3))/(x(5)* (Ns-x(6
)))=1.904172/1000;
h1=h172*10720;
h2=q/x (1) * (Ns/x (3)+x (5) * (Ns-x(6) ) *P0/ (x (4) +x(8) *P0))-7.5/
1000;
h2=h272*10716;
end
3.
function [X,FVAL]=AL main(x al,r al,N equ)
global r al pena N equ ;
pena=10;
c scale=2;
cta=0.5;
e al=0.005;
e al2=5;
max itera=2;
out itera=1l;
while out itera<max itera
x all=x_al;
r alO=r al;

compareFlag=compare (x_al0);
N=8;

1=70.3,1*107-9,9.6*107-11,1.5*10"-12,1.8*10"2,4.97*10"1, 3
.8*107-14,4.7*10"-12];

H=[1,1*10"~-1,9.6*107-7,1.5*10"-4,1.8*10710,4.97*1079,3.8%*
107-10,4.7*10"-47;

% [X, FVAL]=fminunc (AL obj,x al0);

% [X,FVAL]=fmincon (CGAL obj,x alO,[],[],[],[],[0.3,1*10"
-9,9.6%*107-11,1.5*10"-12,1.8*1072,4.97*1071,3.8*107-14,4.
7*107-121,[1,1*107-1,9.6*10"-7,1.5*107-4,1.8*10710,4.97*1
079,3.8*%107-10,4.7*10"-41) ;

[X,Fx,StopMessage] = pso(QAL obj,N,L,H);
x_al=X; SpApkbApi “Gpa

SAPIII£0 I6%p
if compare(x _al)<e al && obj(x _al)<e al2
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disp('we get the opt point');
break
end

if compare (x al)<cta*compareFlag
pena=pena;

else
pena=min (1000, c_scale*pena) ;
% disp('pena=2*pena');

end

[hl,h2]=constrains (x al);
sfor i=1:N equ

r al(l)=r al(1l)+pena*hl;
r al(2)=r al(2)+pena*h2;
send
sfor i=1:N inequ

sr al (1+N _equ)=max (0, (r al (i+N equ) +pena*g(i)));
send
out itera=out itera+l;
end

disp('the value of the obj function');
obj (x_al)
disp('the value of constrains');
compare (x_al)
disp ('the opt point');
X=x al;
FVAL=0bj (X) ;
4,
function f=AL obj (X)
global r al pena N equ ;
h equ=0;

[hl,h2]=constrains (X) ;
$for i=1:N equ

h equ=h equ+h2*r al(2)+(pena/2)*h2.72+hl*r al(l)+ (pena/2)

*hl.”2;
%end
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f=obj (X) +h equ;

5.

function f=compare (X)
global r al pena N equ ;
h equ=0;

[hl,h2]=constrains (X) ;
sfor i=1:N equ

h equ=h equ+h2.72+hl."2;
send

f=sqgrt (h_equ);

6.

function fl=objl (X1)

load('s21 5.mat")

load('xd2")

$f=£(200:2300) ;

$xd2=xd2 (200:2300) ;
fl=sum((20*10gl0 (abs (X1 (2) ./ (0* (2i*pi*f) . "3+ (2i*pi*f) ."2*
X1 (3)+ (21*pi*f) *X1 (1) +X1(2))) ) - (xd2)) ."2);
%5.867875648000000e-01

end

1.

function [X,Fx,StopMessage] =

pso (ObjectiveFunction,Nvars, LB, UB)

%% Default Parameters

%C1l = 00.082;

%C2 = 0000.52;

%C1 = 0000001.2;

%C2 = 0000.002;

Cl = 01.2;

C2 = 00.52;
MaxIterations = 1000;
N =1000;

W = 0.0005;

W = 0.0004;
StopMessage = 'Stopping PSO : Reached Maximum Number of

Iterations';
%% Check Input
if nargin < 4
error ('PSO : Not Enough Input Arguments');
end
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if ~isequal (Nvars,size(LB,2),size (UB,2))
error ('PSO : Invalid Arguments
isequal (Nvars,size (LB, 2),size (UB,2)) should be true '");
end
%% Initial Position and Velocity

CurrentPosition = zeros (N,Nvars); % Initial Position
for 1 = 1l:Nvars
CurrentPosition(:,i) = random('unif',LB(i),UB(i),N,1);
end
Velocity = W.*rand(N,Nvars) ; % Initial Velocity

%% Evalute Initial Position
CurrentFitness = zeros(N,1); % Fitness Value
for 1 = 1:N
CurrentFitness (i) =
ObjectiveFunction (CurrentPosition (i, :))
end
%% Update Local Best
LocalBestPosition = CurrentPosition; % Local Best

LocalBestFitness = CurrentFitness;

%% Update Global Best

[GlobalBestFitness,index] = min(LocalBestFitness);
GlobalBestPosition =

repmat (LocalBestPosition(index, :),N,1); % Global Best

%% Update Velocity and Position
R1 = rand %
R2 rand (N,Nvars); % random Number 2
Velocity = W.*Velocity +
Cl.*(R1l.*(LocalBestPosition-CurrentPosition)) ...

+ C2.*(R2.* (GlobalBestPosition-CurrentPosition));
CurrentPosition = CurrentPosition + Velocity ;
%% Bound Data LB UB

Q

N, Nvars) ; random Number 1

(
(

for 1 = 1l:Nvars
indexes = CurrentPosition(:,i) < LB(i).*ones(N,1);
CurrentPosition (indexes,i) = LB(1);
indexes = CurrentPosition(:,i) > UB(i).*ones(N,1);
CurrentPosition (indexes, i) = UB(1);

end

%% Iterate to Achive Best

Iter = 0;

while (Iter < MaxIterations)
Iter = Iter+l;
%$%Evalute Current Position
for i = 1:N
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Ob

Cu

CurrentFitness (i) =
jectiveFunction (CurrentPosition (i, :))
end
%% Update Local Best
indexes = find (CurrentFitness < LocalBestFitness);
LocalBestFitness (indexes) = CurrentFitness (indexes);
LocalBestPosition (indexes, :) =
rrentPosition (indexes, :);
%% Update Global Best
[GlobalBestFitnessNew, index] min (LocalBestFitness) ;
if GlobalBestFitnessNew < GlobalBestFitness
GlobalBestFitness = GlobalBestFitnessNew;
GlobalBestPosition =

repmat (LocalBestPosition(index, :),N,1);

Cl.

en
X

Fx
en
8.

fu
1o

MM=GlobalBestPosition (1, :);

%% Update Velocity and Position

Q

)
'_\
Il

randn (N, Nvars) ; random Number 1

°
o
°

R2 randn (N, Nvars) ; random Number 2
Velocity = W.*Velocity +
*(R1.* (LocalBestPosition-CurrentPosition)) ...
+ C2.* (R2.* (GlobalBestPosition-CurrentPosition));
CurrentPosition = CurrentPosition + Velocity ;

%% Bound Data LB UB

for 1 = 1l:Nvars
indexes = CurrentPosition(:,i) < LB(i).*ones(N,1);
CurrentPosition (indexes,i) = LB(1);
indexes = CurrentPosition(:,i) > UB(i).*ones(N,1);
CurrentPosition (indexes, i) = UB(1);

end

%% Print Result

M = mean (LocalBestFitness);

if (Iter==1) || (rem(Iter,100)==0)

fprintf('Iteration-%5.0d | Best F(x) = %$d | Mean F (x)

%d\n', Iter,GlobalBestFitness, M) ;
end
d

Output
= GlobalBestPosition (1, :)

= GlobalBestFitness
d

nction fl=o0bjl (X1)
ad('s2l 5.mat")
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load('xd2")

$f=£(200:2300) ;

$xd2=xd2 (200:2300) ;
fl=sum((20*10ogl0 (abs (X1 (2) ./ (0* (2i*pi*f) ."3+ (2i*pi*f) ."2*
X1 (3)+ (21*pi*f) *X1 (1) +X1(2))))-(xd2)) ."2);
%5.867875648000000e-01

end

9.

r al=[1,11; $38EUA-  AAEEO3ExO

x al=[0.300000000000000,1.00000000000000e-09,3.0095066353
7008e-07,0.000101997974596610,7381246949.64758,4231719817
.44920,1.16675401489621e-11,1.49901154542345e-09];

$x al=[0.999999999976693,2.29151117295465e-07,1.600368061
82917e-10,9.53039531779461e-08,4032587.69686457,38745.653
0726966,3.79999999999989e-10,4.70082151820282e-101;

N equ=2;

$N inequ=1l;

[X, FVAL]=AL main(x_al,r al,N equ);

8.
$T0=20;I=10.5/1000;P0=2.375074221/1000;U=2.680639134/1000;
$T0=20;I=4.5/1000;P0=1.182955919/1000;U=2.225163645/1000;
$T0=20;I=6/1000;P0=1.568837/1000;U=2.355/1000;
$T0=20;I=9/1000;P0=2.173222/1000;U=2.575589/1000;
$T0=20;I=7.5/1000;P0=1.904172/1000;U=2.464597008/1000;
$T0=30;I=7.5/1000;P0=1.686205611/1000;U=2.464597008/1000;
$T0=40;I=7.5/1000;P0=1.378409/1000;U=2.464597008/1000;
T0=50;I=7.5/1000;P0=0.961602/1000;U=2.464597008/1000;

%etai x (1) 0.7

Sbeta x(2) 1E-5

Stn x(3) 9.6E-9

%k x(4) 1.5E-8

%GO x(5) 1.8E6

$NO x(6) 4.97ED

Stp x(7) 3.8E-12
%epsilon x(8) 4.7E-8

R _th=1790;
T=TO+ (I*U-P0) *R_th;

I tho=-0.00214;a0=0.003073;al=-4.53E-05;a2=-4.53E-05;a3=4.59%9E-09;a4=-
3.77E-12;
I th=I tho+al+al*T+a2*T"2+a3*T"3+ad*T"4;
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x=[0.333639261,1.00E-09,9.60E-07,0.000149556,11226285.83,4970000000,
1.08E-11,9.25E-06];
x=[0.3,1.00E-09,3.01E-07,0.000101998,7381246950,4231719817,1.17E-11,1
.50E-09];

$x=[0.7,1*10"-5,9.6*10"-9,1.5*107-8,1.8*10%6,4.97*1075,3.8*10"-12,4.7

*107-8] %cankaozhi

£f=0:1078:35*10"9;

q=1.6*10"-19;

I th=3.41%10"-04;

I off=0;

Ns=(P0/ (x(4)*x(7))+x(5)*x(6) *P0/ (x(4)+x(8)*P0) )/ (x(2)/x(3)+x(5)*P0/ (x
(4)+x(8) *P0O)) ;
I_cur=q/x(l)*(Ns/x(3)+x(5)*(Ns—x(6))*PO/(X(4)+X(8)*PO))+I_th;
Ps=x(4)*(x(l)*(I_cur—I_th—I_off)/q—Ns/x(3))/(x(5)*(Ns—x(6)));

$Ps=P0;
Y=1/x(7)+1/x(3)+x(5) *Ps/ (x(4)+x(8) *Ps) -x (5) * (Ns-x(6) )/ (1+x(8) *Ps/x (4)
)" 2;
Z=1/(x(7)*x(3))+x(5) *Ps/ (x(7) * (x(4)+x(8) *Ps) ) = (1-x(2) ) *x (5) * (Ns-x (6) )
/(x(3)* (1+x(8) *Ps/x (4))"2);

H=Z./ ((21i*pi*f) . "2+ (2i*pi*f) *Y+2Z) ;

M=20*10gl0 (abs (H)) ;

plot (£,M);
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