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(10 2) 1. Find all the solutions of the system of equations

21!1-—-3.'2-{-3,‘3_1'4 = 0
o 3.’52 + 42’:3 bl 324 = 5
331-32-}*65{;‘3'—4‘14 = 17
‘-(EL+I9_“-3I3+2374 = -5

(10 %) 2. Find bases for (1) the column space and (2) the nuil space of the matrix

-3
[ae= T - T
I
=2}

(10 %) 3. Determine whether the 3 x 3 matrix

1 3 -3
2 5 -3
-2 2 -4

is invertible, and find its inverse if it is.

(15 %) 4. By the Gauss-Jordan reduction, one obtains the inverse of the 4 x 4
matrix A by a series of row operations: (1) interchanging the 1st row and
the 3rd row (2} multiplying —3 to the 3rd row and add it to the 1th row (3)
mutiplying the 2nd row by 2 (4) add the 1st row to the 3th row and (5)
interchanging the 1st row and the 4th row. Find A and A~

(10 %) 5. Determine whether the 4 x 4 matrix A given by

-1 4 2 -7
0 4 -3 8
0 0 -3 -1
0 0 0 1

is diagonalizable, and find a 4 x 4 matrix M such that M 1AM is diagonal
il it is.

(15 5}-) 6. Find the rank of the 4 x 3 matrix A

1 -1 @
0 1 2
2 1 -3
1 -3 4

Can we find a 3 x 4 matrix B such that BA = I,? Find such B if it can be
done, :
(30 45).7. Let 4 be a matrix over C,
a. What is the characteristic polynomial P,(x) of 4?
b. What is the minimal polynomial (@ ,(x) of 42
c. Is deg P, (x)=n if 4 is nxn?
d. IsdegQ,(x)=n if 4 is nxn?
¢ Let

M ={4:P,(x)=(x~2)(x +1) (x~1)' }.
Consider the relation “~” in M defined by
A~-Bif 3 invertible matix U 5 U™ AU = B.

Show that *~” is an equivalent relation on M and determine the number of
equivalent classes in M,




