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N aTLAR Code

%This program carries out the random jump algorithm
%A sequence of random points is generated within the region of interest
%First introduce the region of solution in the n_dimensional space
NumberOfParameters=2; %This is n for this problem
UpperValues=[10 10]"; %upper values
LowerValues=[-10 -10]"; %lower values
OldPoint=0.5*(UpperValues+LowerValues); %select center of interval as old point
Oldvalue=getObjective(OldPoint); %Get the objective function at the old point
MaximumNumberOflterations=1000; %maximum number of allowed iterations
I terationCounter=0; %iteration counter
while(lterationCounter<MaximumNumberOflterations) %repeat until maximum number of iteration is achieved
RandomVector=rand(NumberOfParameters,1); %get a vector of random variables
NewPoint=LowerValues+RandomVector .*(UpperValues-LowerValues); %Get new random point
NewValue=getObjective(NewPoint); %get new value
if(Newvalue<Oldvalue) %is there an improvement?. Then store the new point and value
OldPoint=NewPoint;
Oldvalue=NewvValue;
end
IterationCounter=IterationCounter+1l; %increment the iteration counter
end
OldPoint
Oldvalue
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TMATLAR  COnG

NumberOfParameters=2; %This is n for this problem
OldPoint=[0 O0]"; %This is the starting point
Oldvalue=getObjective(OldPoint); %Get the objective function at the old point
OnesVector=ones(NumberOfParameters,1); %get a vector of ones
negativeOnesVector=-1.0*0OnesVector; %get a vector of -ve ones
MaximumNumberOflterations=100; %maximum number of allowed iterations
IterationCounter=0; %iteration counter
LambdaMax=3; %maximum value of Lambda
Tolerance=0.001;
while(lterationCounter<MaximumNumberOflterations) %repeat until maximum number of iIteration is achieved
RandomVector=rand(NumberOfParameters,1); %get a vector of random variables
u=negativeOnesVector+RandomVector.*(OnesVector-negativeOnesVector); %make the random vector between -1 and 1
for each component
LambdaOptimal = GoldenSection("getObjective”,Tolerance,OldPoint,u,LambdaMax); %get the optimal lambda
NewPoint=0OldPoint+LambdaOptimal*u; %Get new random point
NewValue=getObjective(NewPoint); %get new value
iT(Newvalue<OldvValue) %is there an improvement?. Then store the new point and value
OldPoint=NewPoint;
Oldvalue=Newvalue;
end
IterationCounter=IterationCounter+1l; %increment the iteration counter
pause
end
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OldPoint =[0 0]' Oldvalue =0 LambdaOptimal =0.9969
u =[0.0442 0.3353]' NewPoint =[0.0441 0.3343]' NewValue =-0.1451
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OldPoint =[0.0441 0.3343]' OldValue =-0.1451 LambdaOptimal =1.8230

u =[-0.1383 0.4191]' NewPoint =[-0.2081 1.0983] NewValue = -0.4707 SV CCess .ﬁ(/ ..yﬂn.& aNovs
OldPoint =[-0.2081 1.0983] OldValue = -0.4707 LambdaOptimal = 0.3375 ove Svoww?!
u =[-0.9456 -0.9202] NewPoint =[-0.5273 0.7877] NewValue =-0.9692 :

OldPoint =[-1.0000 1.4999]' OldValue =-1.2500 LambdaOptimal = 4.2009e-004
u =[-0.2312 0.3371]' NewPoint =[-1.0001 1.5000]' NewValue =-1.2500
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TMATLAR QOnNG

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
Idenitity =eye(NumberOfParameters); %Get identity matrix of size n
negativeldenitity=-1.0*ldenitity; % Get matrix of negative identity
MaximumNumberOflterations=100; %maximum number of allowed iterations
IterationCounter=0; %iteration counter
LambdaMax=3; %maximum value of Lambda
Tolerance=0.001; %terminating tolerance for line search
Epsilon=0.001; %exploration step
while(lterationCounter<MaximumNumberOflterations) %repeat
for i=1:NumberOfParameters
up=ldenitity(:,1); %get the vector ei
un=-1.0*up; %get the vector -ei
%we do first exploration in the -ve and +ve directions
fp=feval ("getObjective”,0ldPoint+Epsilon*up); %get +ve pertubed function value
if(fp<OldvValue) %positive direction is promising
u=up; %choose the positive coordinate direction
else
u=un; %choose the negative coordinate direction
end
LambdaOptimal = GoldenSection("getObjective®,Tolerance,OldPoint,u,LambdaMax); %get the optimal value
NewPoint=OldPoint+LambdaOptimal*u; %Get new rpoint
NewValue=getObjective(NewPoint); %get new value
if(Newalue<OldvValue) %is there an improvement?. Then store the new point and value
OldPoint=NewPoint;
Oldvalue=NewValue;
end
end
I terationCounter=IterationCounter+1l; %increment the iteration counter

end
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IterationCounter =100  OldPoint =1.0e-003 *[-0.0000 -0.4201  0.0711] OldVvalue = 5.5979e-007
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TMATLAR Cone

NumberOfParameters=3; %This is n for this problem LambdaOptimal = GoldenSection
OldPoint=[3 -3 5]" %This is the starting point ) ("getObjective”,Tolerance,Y0ld,u,LambdaMax) ;
Oldvalue=getObjective(OldPoint) %Get the objective function at YNew=YOld+LambdaOptimal*u; %Get new exploration
the old point - ) ) YNewvalue=feval ("getObjective”,YNew);
Idenitity =eye(NumberOfParameters); %Get identity matrix of if(YNewvalue<YOldvalue) %is there an improvement?
size n o o i i YOld=YNew;
negativeldenitity=-1.0*ldenitity; % Get matrix of negative YOldValue=YNewvalue;
mQ@DHmHV\ end
LambdaMax=3; %maximum value of Lambda end
Tolerance=0.001; %terminating tolerance for line search PatternDirection=Y0ld-OldPoint; % pattern direction
Epsilon=0.001; %exploration step %now we do a line search in this direction starting from
StepNorm=1000; %initialize stepNorm YOld
MinimumDistance=1.0e-4; %termination condition LambdaOptimal = GoldenSection
while(StepNorm>MinimumDistance) %repeat ) (“getObjective”,Tolerance,Y0ld,PatternDirection,LambdaMax);
%first we do search in the directions of the coordinates NewPoint=YOld+LambdaOptimal*PatternDirection;
YOld=OldPoint; %start exploring from the current point NewValue=feval ("getObjective” ,NewPoint);
YOldvValue=Oldvalue; %store also the old value StepNorm=norm(NewPoint-0ldPoint);
for i=1:NumberOfParameters %repeat for all coordinates OldPoint=NewPoint %update the current point
up=ldenitity(:,1); %get the vector ei oldvalue=Newvalue %update the current value
un=-1.0*up; %get the vector -el end

fp=Feval ("getObjective”,YOld+Epsilon*up);
if(fp<Oldvalue) %positive direction is promising
u=up; %choose the positive coordinate direction
else
u=un; %choose the negative coordinate direction
end
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MATLAR  Covnec

while(lterationCounter<10) %repeat
[MaxvValue MaxIndex]=max(SimplexValues); %Get the maximum value and its index for the current simplex
[MinValue MinIndex]=min(SimplexValues); %Get the minimum value and its index Tor the current simplex
CenterLower=GetCenter(Simplex,MaxIndex); %Get the center of all points with lower function values
%now we start by doing reflectionn
ReflectedPoint=(1.0+ReflectionCoefficient)*CenterLower-ReflectionCoefficient*Simplex(:,Maxlndex);
ReflectedValue=feval ("getObjective” ,ReflectedPoint); %Get the reflected value
if(ReflectedvValue<MaxValue) %is there an improvment
%now let see iIf there iIs a room for expansion
iT(ReflectedValue<MinValue) %is this point better than anything we had so far do expansion
ExpandedPoint=(1+ExpansionCoefficient)*ReflectedPoint-ExpansionCoefficient*CenterLower; %expansion
ExpandedValue=feval ("getObjective” ,ExpandedPoint); %get the expanded value
if(ExpandedValue<ReflectedValue)
ReflectedPoint=ExpandedPoint; %store the better values in the reflected point
ReflectedValue=ExpandedValue;
end
end
Simplex(:,MaxIndex)=ReflectedPoint; %now we store the reflected point or the better expanded point
SimplexValues(1,MaxIndex)=ReflectedValue;
else %no improvment. we must contract
ContractionPoint=ContractionCoefficient*Simplex(: ,MaxIndex)+(1-ContractionCoefficient)*CenterLower;
ContractionValue=feval ("getObjective”,ContractionPoint);
%now we update the highest value
Simplex(:,MaxIndex)=ContractionPoint;
SimplexValues(1,MaxIndex)=ContractionValue;
end
I terationCounter=IterationCounter+1l; %increase the Iteration counter

end
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MinValuel = 38.1600
Minl1=[ O
0.4000
0]

MinValue2 = 36.0903

Min2 =[ 0.5000
0.3333
0.2500]

MinValue3 = 34.0060

Min3 = [-0.4833
0.6111
0.4583]

after 20 iterations

MinValue4 =0.0975

Min15 = [0.9648
5.2921
4.1044]

exact solution [1.0 5.0 4.0]'



