MATH 3511 — Numerical Analysis 2 January 26, 2012

Assignment 2

1. (10 points) Perform the following matrix-matrix multiplication.

2 -3 1 1 9
4 3 0 -4 1
5 2 -4 0 2

3. (20 points)Prove the following statements or provide counterexamples to show they are not true.

a) The product of two symmetric matrices is symmetric.

The product of two n x n lower triangular matrices is lower triangular.

(b) The inverse of a nonsingular symmetric matrix is a nonsingular symmetric matrix.
()
(d) The inverse of a nonsingular n x n lower triangular matrices is lower triangular.

4. (10 points) In exact arithmetic
v+ y+2)=(@+y) +=

Show that this may be no longer true if we use floating point arithmetic. Specifically, assume a floating
point number system with 8 = 10 and m = 4.

Construct floating point numbers Z, 3, Z such that

[T+ fl{y +2) # fIF(T+7) +2).

5. (10 points) Show how to rewrite the following expressions to avoid catastrophic cancelation for the
indicated arguments.

(a) Ve+1—-1,2~0,

(b) (1 —cosz)/sinz, z ~ 0.



