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Numerical Analysis

1) a) Show that solving the least squares problem

min ||b — Axz||2 (1)
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v 0)=0) 2

b) State conditions under which the solution to (1) is unique. Why?

is equivalent to solving

c¢) For the case that (1) has a unique solution, show how the problem (1) can be

solved using the Cholesky factorization of a positive definite matrix.

d) Solve problem (1) using the QR factorization.

2) a) Newton’s method can be used for computing the inverse of a number. Consider

the equation

Develop Newton’s method for finding the zero of f(x), i.e., 2 = %

b) Using the definition of asymptotic rate of conergence, show that the algorithm

is quadratically convergent.

c) Assume A is an invertible n x n matrix. Show how to use Newton’s method to
estimate the inverse of A7 Assuming the existence of suitable conditions for the

matrix norm being used, show that the algorithm is quadratically convergent.

3) Determine the best linear approximation in chebychew norm for the function

1
14z

flz) on [0,1]

4) Write the Fourier-Chebychev series for the function
f(l’):|$| ’ J}E[—l,l]

5) Given the boundary value problem

y' oy +y =2
y(0) =y(1) =0
Find an approximate solution using finite element (linear spline) and estimate the

maximum error (h = 0.25).



6) Use the three-point Gauss method to evaluate
1
/ V14 z3de
0

and give an estimate of the maximum error.



