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Solution 5.2.2: Optimization, Search & Exploration 2

Solution

a. Objective function: relation M(z)p(x)
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With the 2 equilibrium conditions:
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(2) 

We find AY and BY:


(1)   

(2) 


with 

 

 

Calculation of M(z)  we use the following equilibrium condition:






 

and M’(z) = dM(z)/dz





b. Finding the optimum using the Gradient Method
Reminder: Gradient Method

xk+1 = xk+f ‘(xk) where  is the coefficient that defines the increment


The load polynomial and the moment diagram for the two cases are demonstrated below:
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	Case 2:
Loading
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1. Results calculated using a spreadsheet

	Case
	
	xo
	Convergence?
	Global
Maximum?
	Optimum
Value
Position x [m]

	1
	0.1
	0
	Yes (but slow)
	Yes
	3.71

	1
	0.5
	0
	Yes
	Yes
	3.76

	1
	0.5
	6
	Yes
	Yes
	3.76

	2
	0.1
	2
	Yes
	No
	1.39

	2
	0.5
	2
	No (oscillation)
	/
	/

	2
	0.5
	0
	No (divergence)
	/
	/

	2
	0.1
	6
	Yes
	Yes
	7.98

	2
	0.2
	6
	Yes
	No
	1.39




2. The weaknesses of this method are: 

· choice of  is empirical, 
· if  is too small, the number of iterations can be too high, 
· if  is too big, there is the risk of oscillating (or diverging) around the optimum without converging, 
· in the case of several optima, there is no guarantee that the optimum that is identified is a global optimum.


c. There are many other numerical methods. Two of them are:

· Tangent Method (Newton)
· Secant Method


	
Tangent Method
(Newton)
	Secant Method
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A weakness of the Tangent Method is that it stops when it meets a point where the value of the derivative of the function equals zero. The Secant Method requires two starting points. Also, it is often slower than the Tangent Method. Note that the problems of oscillation, divergence and non-identification of the optimum remain.
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