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1. {10 points) Given a linear system

1 ¢ 01 0

] i 0

Ax=b hered=|1 -2 4 1|andb=|1],
1 =171 -0 0

124 9] 0

Find all possible least square solutions.
2. (10 points) Find the inverse and the eigenvalues of the following matrix

4 -} -1 -1
= A ]
0 L I
S

A

3. Let T bealinear transformation from R — R’ defined as following
T:{x} =axx wherex, ac B anda= I:E’l,ﬂl,ﬂ!} 1% an unit vector.
(i) (8 points) Find the matrix-representation A of T, .

(i} (7 points) Let

O(f)=e* = iﬁfz'x* forall f& R
Rm]) o2

and (" (1) be the transport matrix of Q(1). Prove that Q" (1)=¢™".

0 05 05
0.5 0 05
and a vector sequence X, =dx,, n=0,12.--

14, Given

(i) (10 points) Prove that the sequence converges for any given initial vector x, R,

i) (5 points) Given
1
x,=|0],
i)

find himax, .
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2. (10 points) Let A be the n*n matrix, nz3,

3000 0 3
5300 00
0530 00
A={0 0 5 3 0 0}
0000 3
0000 £ 3

Find det A.

| 6. (10 points) Suppose that A has the Jordan form

=1 1 0 0 O]
0 -1 000
0 0 0 0 0f
0 0 0 11
0 0 00 1

Find the Jordan form of the matrix A°.

7. (10 points) Let A be a real nxn matrix, (4x,x)z0 forallxe R". Show that

Au=0 if andonlyif A7u=0, where AT is the transport of A.
8. Are the following statements true or false ? Give clear explanations of your answers or
show counterexamples.
(i) (5 points) Every subset of R" with more than n ¢lemenis is a spanning set for R".
(ii) (5 points) If A is a real nxn matrix such that A* = [ then A is either I or -1, where
I i3 the identity matrix.
(iii) (5 points) Let A be a 3=x4 maitrix, and B be a 4x3 matrix. Then det AB = 0,

(iv) (5 points) Let V be a vector space, and T: ¥V — V be a linear transformation with

T-invariant subspaces U, W. Then U+W and UM W are also T-invariant subspaces.




