2]
(4]
[2]

[4]

[6]

[Total: 40]

MATHEMATICS 2T

18 FEBRUARY 2011 MIDTERM TEST
DR. N. KEVLAHAN '

DURATION OF ExaM: 50 MINUTES PLEASE SHOW ALL WORK AND CALCULATIONS

Answers should be as brief as possible

THIS TEST PAPER HAS 1 PAGE AND 3 QUESTIONS.

1. Consider a normalized floating point number system with base 10, precision 3, and exponent

range [—2,2].

(a) Are the floating point numbers evenly distributed along the real line?
(b) What are the largest and smallest positive numbers representable in this number system?

{¢) What is the maximum possible relative error in representing a non-zero floating point
number in this system (with rounding by chopping)?

(d) Tfz=3.33x10" and y = 3.33 x 1072, what is the result of z —y in this number system?

2. Consider numerical solutions to the linear system Az = b, where A is non-singular.

() What is partial pivoting and why is it necessary for a stable Gaussian climination
algorithm?

{b) Does every matrix have an LU factorization?

(¢) Is the residual always a good estimate of the actual error? Why or why not?

(d) Consider

2 ~3 3 ~1/2 =-1/2 1/2
A=7i2 1 2|, A'=|-7/3 -8/3 5/3
6 -2 1 —5/3 —7/3 4/3

How many digits of accuracy would the computed solution of Az = b (for arbitrary b)
lose compared with the input data accuracy? [Hint: you can use any convenient norm.|

(a) When are iterative methods preferable to direct methods for solving linear systems?
(b) Why does Gauss—Seidel iteration usually converge faster than Jacobi iteration?

(¢) Will Jacobi iterations converge for the following matrix? You must justify your answer.

[

(d) Suppose that the spectral radius p(@) = 0.8912, where G is the Jacobi iteration-matrix
for a particular matrix A. Estirnate how large A must be for the Jacobi method to be
more efficient than LU decomposition (assume the maximum tolerable error is 1079).
You must justify your answer,

THE END
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