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Homework Assignment 3
Due Jan. 17. 2024
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Problem 2. Let A be an n x n positive definite matrix, and b be an n x 1 column vector.

1. Consider solving Az = b using the conjugate gradient method. Write a matlab® function
named CG with

(a) input variables: A, b, the initial guess x;

(b) output variables: the collection of iterates x; that is, © = [z1, 9, ,x,] in which each
iterate x;, is a column vector. If the solution z, if found at the ¢-th step for some ¢ < n,

T = [mlux%' n ,Z‘g_l,l'*].

In other words,
x=CG(A,b,z9).



2. Randomly generate a positive definite matrix A with clustered eigenvalues. Use the code in

part 1 to observe log,o(|zr — z«|%) and see if you obtain something like

A log(|le-x*[13)
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Problem 3. Let f : R? - R be a function given by
fla,y) = we Y
whose gradient and Hessian are given respectively by
(V) (z,y) =e Y [1— 227 —2xy]
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1. Implement the nonlinear conjugate gradient method Algorithm FR, PR and HS with z, =
(0.5,0.5) and stopping criteria

IV filloo < 1072(1 + | fil) -
Make a table like the one given in the last slide of Chapter 5.

2. Implement the DFP and BFGS methods with Hy given by equation (23) on page 81 in the slide
of Chapter 6, and choose an xy = (0.5,0.5). Compare the Hessian matrices with By generated
by the DFP and the BFGS methods. Is the DFP method less effective than the BFGS method

in approximating the Hessian?



