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%This program carries out the steepest descent direction

NumberOfParameters=3; %This is n for this problem

OldPoint=[3 -3 5] %This is the starting point

OldValue=getObjective(OldPoint) %Get the objective function at the old point

Tolerance=0.001; %terminating tolerance for line search

Epsilon=0.001; %exploration step

LambdaMax=4_.0; %maximum value of lambda for line search

StepNorm=1000; %initialize stepNorm

MinimumDistance=1.0e-4; %This iIs the terminating distance

while(StepNorm>MinimumDistance) %repeat until maximum number of iteration is achieved
Gradient=getCGradient("getObjecive”,0ldPoint, Epsilon); %get the gradient at the old point
NormalizedNegativeGradient=-1.0*Gradient/norm(Gradient); %normalize the gradient
LambdaOptimal = GoldenSection("getObjective”,Tolerance,OldPoint,

NormalizedNegativeGradient,LambdaMax); %get the optimal value

NewPoint=0ldPoint+LambdaOptimal*NormalizedNegativeGradient; %Get new point
NewValue=feval ("getObjective” ,NewPoint); %Get the New Value
StepNorm=norm(NewPoint-0OldPoint); %get the norm of the step
OldPoint=NewPoint %update the current point
Oldvalue=NewValue %update the current value

end
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up=Directions(:,NumberOfParameters); %get the vector ei
un=-1.0*up; %get the vector -ei
fp=feval ("getObjective” ,0ldPoint+Epsilon*up); %get +ve value
if(fp<Oldvalue) u=up; else u=un; end
LambdaOptimal = GoldenSection
("getObjective”,Tolerance,O0ldPoint,u,LambdaMax) ;
NewPoint=0ldPoint+LambdaOptimal*u; %get new point
NewValue=getObjective(NewPoint);
OldPoint=NewPoint;
Oldvalue=NewValue;
while(StepNorm>1.0e-4) %repeat
YOId=0OldPoint; %start exploring
YOldvalue=0OldVvValue; %store also the old value
for i=1:NumberOfParameters %repeat for all coordinates
up=Directions(:,i1); %get the vector ei
un=-1_0*up; %get the vector -ei
fp=Ffeval ("getObjective”,YOld+Epsilon*up); %get value
if(fp<Oldvalue) u=up; else u=un; end
LambdaOptimal = GoldenSection
("getObjective”,Tolerance,YOld,u,LambdaMax) ;%get optimal
YNew=YOld+LambdaOptimal*u; %Get new exploration point
YNewValue=feval ("getObjective”,YNew); %get new value
YOld=YNew;
YOldValue=YNewValue;
end

ConjugateDirection=YOld-OldPoint; %determine new
direction

LambdaOptimal = GoldenSection
("getObjective”,Tolerance,YOld,ConjugateDirection,Lambda
Max) ;

NewPoint=YOld+LambdaOptimal*ConjugateDirection; %Get
new point

NewValue=Ffeval ("getObjective” ,NewPoint); %Get the
New Value

StepNorm=norm(NewPoint-OldPoint); %get the norm of
the step

for j=1:(NumberOfParameters-1)

Directions(:,j)=Directions(:,(+1));

end

Directions(:,NumberOfParameters)=ConjugateDirection;
%store the new conjugate direction

OldPoint=NewPoint %update the current point

Oldvalue=NewValue %update the current value

pause
end
OldPoint
Oldvalue
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MATLAR Cobne

NumberOfParameters=3; %This is n for this problem
OldPoint=[3 -7 0]" %This is the starting point
Oldvalue=getObjective(OldPoint) %Get the objective function at the old point
Epsilon=1.0e-3; %this is the perturbation
LambdaMax=5; %maximum lambda for line search
Tolerance=1.0e-4; %termination condition for line search
Gradient=getGradient(“getObjective”, OldPoint, Epsilon); %get the gradient at the first point
NormGradientOld=norm(Gradient); %get the norm of the gradient at the current point
ConjugateDirection=-1.0*Gradient; %initialize the first direction
IterationCounter=0;
while(lterationCounter<NumberOfParameters) %do only n iterations
LambdaOptimal = GoldenSection("getObjective®,Tolerance,OldPoint,ConjugateDirection,LambdaMax) ;%do line search
NewPoint=0ldPoint+LambdaOptimal*ConjugateDirection; %get new point
NewValue=feval ("getObjective” ,NewPoint); %get new objective function value
NewGradient=getGradient("getObjective®, NewPoint, Epsilon); %get new gradient
NormGradientNew=norm(NewGradient); %get norm of the new gradient
%now we determine the new conjugate direction
NewConjugateDirection=-1.0*NewGradient+((NormGradientNew*NormGradientNew)/(NormGradientOld*NormGradientOld))
*ConjugateDirection;
%now we make the new point the current point
OldPoint=NewPoint
Oldvalue=NewvValue
Gradient=NewGradient;
NormGradientOld=NormGradientNew;
ConjugateDirection=NewConjugateDirection;
IterationCounter=IterationCounter+1;
end
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MATLAR Cobse

NumberOfParameters=3; %This is n for this problem
Epsilon=1.0e-3; %perturbation used in Ffinite differences
OldPoint=[3 -7 0]" %This is the starting point
Oldvalue=getObjective(OldPoint)
OldGradient=getGradient(“getObjective®, OldPoint, Epsilon)
OldGradientNorm=norm(OldGradient); %get the old gradient norm
OldHessian=getHessian("getObjective®, OldPoint, Epsilon)
Identity=eye(NumberOfParameters); %This is the identity matrix
while (OldGradientNorm>1.0e-5)
TrustRegionParameter=0.001; %initialize trust region parameter
DescentFlag=0;
while(DescentFlag==0)
MarquardtMatrix=0ldHessian+TrustRegionParameter*ldentity;
NewStep=-1.0*inv(MarquardtMatrix)*0OldGradient
NewPoint=0OldPoint+NewStep %get the new trial point
NewValue=feval ("getObjective” ,NewPoint); %calculate new value
if(Newvalue<Oldvalue) %a descent step
DescentFlag=1.0;
else
TrustRegionParameter=TrustRegionParameter*4;

end
end

Step=NewPoint-OldPoint; %get the new step
StepNorm=norm(Step); %get the step norm
NewGradient=getGradient(“getObjective”,

NewPoint, Epsilon); %get new gradient
NewHessian=getHessian("getObjective”, NewPoint,

Epsilon); %get new Hessian
%now we swap paremeters
OldPoint=NewPoint;
OldGradient=NewGradient;
OldHessian=NewHessian;
OldGradientNorm=norm(OldGradient);

end
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