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1. (10%) Use Gaussian Elimination to solve the following linear system:
X X+ X+ X, +x, =1
—X, =X, + X5 =-1
-2x, - 2x, +3x; =1
Xy + %, +3x, =1
X+ X, +2x;+2x, +4x; =1

1 2 0 3 1}-2
. . 0 01 2 4|5
2. Let Ax=b be a linear system whose augmented matrix (A}b) has reduced row echelon form 0000 0lo
0 0 0 0 0f0
(a) (8%) Find all solutions to the system.
1 2
1 - :
bY8%) If q, = 3 and a; = at determine b.
4 3
2 11
3. (12%)Let A=|6 4 5|.Find elementary matrices Ei,Ez,E3 such that E;E2E3A=U where U is an upper triangular matrix.
4 1 3

4 Let u=f 1 OF, m=f 2 of, u,=0t 2 1, w=[t 1 1], v,=[2 3 2[,and w,=ft 5 4.

(a) (7%) Find the transition matrix from {vi,v2,vs} to {ui,uz,us}.
(b) (5%) If x=3vi+2v2-v3, determine the coordinates of x with respect to {ur,uz,us}.
5. (20%) Let D be the differentiation operator on the set of all polynomials of degree less than 3, and D is defined as follows:

D(p(x)) = xp'(x) + p" (2.

Now define the matrix A representing D with respect to [1, x, x?] and the matrix B representing D with respect to [1, x, 1+x2).
Show that the matrix A and the matrix B are similar to each other.
6. (15%) Find the least squares solution of the following system.

1 1
—§x1+-5-x2=2
2 1

{ §x1+-5-x2=1
1 2
Lgxl—gxz-—-‘l-

7. (15%) Give the following matrix:
2 -1 0 0
/-1 2 -1 0O

A=y -1 2 -1
0 o0 -1 2

Show that A is positive definite based on the LU factorization of A.
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