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Exercise 5.5.2: Optimization, Search & Exploration 2

In this exercise set, you will see:

· How to formulate an objective function.
· How to find the optimum of an objective function using the Gradient Method.


Exercise: Optimization without constraints

Assume that a simply supported beam of length L is subjected to an external load of p(x). The load, p(x), is defined by a 2nd-order polynomial.
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An engineer wants to calculate the position of the maximum moment. 

Approach:

a. Determine the Objective Function (moment as a function of x) as a function of the polynomial coefficients and the length of the beam. 

b. Determine the position of the maximum moment using the Gradient Method for the cases given below:

xk+1 = xk+f'(xk)  Formula to find the local maximum

Create a spreadsheet to evaluate xk+1 in increments of 0.25m. Visualize the results using a graph in the spreadsheet. The following table is an example of a spreadsheet template:

	Xi
	X[m]
	M(Xi)
	M’(Xi)
	





The following cases are to be studied:

	
	INPUT

	Case
	Given Parameters
	Parameters to Vary

	
	a
	b
	c
	L
	α
	xo

	1
	0.1
	-1.2
	4.0
	10
	0.1
	0

	
	
	
	
	
	0.5
	0

	
	
	
	
	
	0.5
	6

	2
	1.6
	-13
	20
	10
	0.1
	2

	
	
	
	
	
	0.5
	2

	
	
	
	
	
	0.5
	0

	
	
	
	
	
	0.1
	6

	
	
	
	
	
	0.2
	6



Questions:
1. For each case, what can be said about:

· Convergence?
· The optimum value that is found (local, global)?

2. What are the weaknesses of the Gradient Method? 

c. What other numerical gradient method(s) (with which you are already familiar) could be used for to find the maximum moment?
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