Derivative-based Optimization

The Gradient Descent

 Project:  Derivative-based Optimization

Use a derivative-based optimization (write a MATLAB m file) to find all the global and local maximums and minimums of the following function
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. Do the following:

(1)
Plot this function three dimensionally.

(2)
How many are there maximums and minimums, global and local?

(3)
What are they and where are they located?

Solution:

(1)
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Figure 1 3D plot of the function
 (2) There are three minimums; one is a global minimum. There are three maximums; one of them is global.

(3)-A The method of Gradient Descent will be used to compute the minimums (refer to Gradient_Descent_minimum.m script for the solution). 

· The global minimum is located at x=0.22 and y=-1.62 and the value of the function is f(x,y)=-1.66 
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Figure 2 Global minimum

· There is a local minimum is located at x=-1.34 and y=0.20 and the value of the function is f(x,y)= -3.04 
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Figure 3 Local minimum 1
· Another local minimum is located at x=0.29 and y=0.32 and the value of the function is f(x,y)= -0.0649
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Figure 4 Local minimum 2
(3)-B The method of Gradient Descent will be used to compute the maximums (refer to Gradient_Descent_ maximum.m script for the solution)

· The global maximum is located at x=-0.009 and y=1.58 and the value of the function is f(x,y)= 8.1062 

.
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Figure 5 Global maximum
· There is a local maximum located at x=-0.4599 and y=-0.6291 and the value of the function is f(x,y)= 3.7766
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Figure 6 Local maximum 1
· Another local maximum is located at x=1.2857 and y=-0.0053 and the value of the function is f(x,y)= 3.5925
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