ECE733, Nonlinear Optimization for Electrical Engineers, Dr. Mohamed Bakr
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%solution in second interval

—_ - 0 - 1T((B<Lambda)&(Lambda<C))
WHoowm. %MNMwwﬁowswmme“m_ if(fLambda<fB) %move left edge
B=0.5*(A+C); %interval middle point WMWWW-

L=C-A; %current interval length

epsilon=1.0e-5; Y%termination condition B=Lambda;
fA=getFunction(A); ﬁwm*rmsdgw.
fB=getFunction(B): else %move w.@:n edge
fC=getFunction(C); C=Lambda;
while (L>1.0e-5) fC=fLambda;
Lambda=0 . 5* (FA* (B*B-C*C)+fB*(C*C-A*A)+FC* (A*A-B*B))/ end
(FA*(B-C)+FB*(C-A)+FC*(A-B)) end
fLambda=getFunction(Lambda); %get function value at new L=C-A;
point A
%solution in Ffirst interval B
i f((A<Lambda)&(Lambda<B)) C
if(fLambda<fB) %move right point to current B.
C=B: end
fC=FfB;
B=Lambda;
fB=fLambda;
else Ymove left point to lambda
A=Lambda;
TfA=fLambda;
end

end
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A=-0.5 B=0 C=0.5

A=0 B=0.2214 C =0.5000

A=0 B=0.1316 C=0.2214

A=0 B=0.1193 C=0.1316

A =0.1099 B =0.1099 C=0.1099
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Makla's Co de

A=0; %left point
B=2*pi; %right point
delta=1.0e-3; %delta for sensitivity analysis
fA=getFunction(A); %get function value at A
fB=getFunction(B); %get function value at B
TpA=getDerivative(A, delta); %get derivative through
finite difference at A
TfpB=getDerivative(B, delta); %get derivative through
finite difference at B
L=B-A; %solution interval
Epsilon=1.0e-1; %interval termination condition
fpLambda=10; %initial gradient at solution
while(abs(fpLambda)>Epsilon) %repeat until condition

%First we construct system of equations

Matrix=[1 A (A*A) (A*A*A)
1 B (B*B) (B*B*B)
0 1 (2*A) (3*A*A)
0 1 (2*B) (3*B*B)];
RHS=[TA 1B fpA  fpB]°; %this is the vector of RHS
Coeff=inv(Matrix)*RHS; %Get coefficients
b=Coeff(2,1); %2nd coefficient
c=Coeff(3,1); %3rd coefficient
d=Coeff(4,1); %4th coefficient
%two solutions exist. We pick the one in interval
Lambdal=(-c+sqgrt(c*c-3*b*d))/(3*d);
Lambda2=(-c-sqgrt(c*c-3*b*d))/(3*d);
if((Lambdal>A)&(Lambdal<B))

Lambda=Lambdal;
else
Lambda=LambdaZ2;

end
fLambda=getFunction(Lambda); %get value at new minimi
fpLambda=getDerivative(Lambda,delta); %get derivative
%now we narrow down the interval
if(fpLambda*fpA>0) %on same side of minimum
A=Lambda; %move left value to lambda
FfA=FLambda;
fpA=fpLambda;
else
B=Lambda; %move right value to lambda
fB=fLambda;
TpB=fpLambda;
end

end
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Code Qukpuk

A=0

A =0.7208

A =1.4511

A =2.0359

A =2.3862

A =2.5629

A =2.6442

A =2.6798

B =6.2832

B =6.2832

B =6.2832

B =6.2832

B =6.2832

B =6.2832

B =6.2832

B =6.2832

Lambda = 0.7208

Lambda = 1.4511

Lambda = 2.0359

Lambda = 2.3862

Lambda = 2.5629

Lambda = 2.6442

Lambda = 2.6798

Lambda = 2.6952
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MATLAR ConG

StartingPoint=11; %starting guess
delta=0.001; %perturbation used iIn derivative analysis
MaxlterationCount=100; %we do not allow more than 100
iterations
Epsilon=1.0e-4; %terminating condition for gradient
gradient=1.0e4; %initial value of gradient
Counter=0; %intialize iteration counter
CurrentPoint=StartingPoint; %initialize current point
while((Counter<MaxlterationCount)&(abs(gradient)>Epsilon))
f=getFunction(CurrentPoint); %function at point
fp=getFunction(CurrentPoint+delta); %function with +ve
perturbation
fn=getFunction(CurrentPoint-delta); %function with -ve
perturbation
gradient=(fp-tn)/(2*delta); %get Tirst order derivative
Hessian=(fp-2*f+fn)/(delta*delta); %get second order
derivative
NewPoint=CurrentPoint-(gradient/Hessian); %get the new
point
CurrentPoint=NewPoint; %update new point
Counter=Counter+l %increment i1teration counter
CurrentPoint
end
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Counter=0 CurrentPoint=11.0

Counter =1 CurrentPoint =8.5469
Counter =2 CurrentPoint =7.8753
Counter =3 CurrentPoint =7.8161
Counter =4 CurrentPoint =7.8156

Counter =5 CurrentPoint =7.8156
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