1) Solve the systems Ax = b, given that:

1 0 0| 2

(a) [A|b]~]|01 1| 3
00 0]-—-1

Solution. No solution, since the last row gives 0 = —1.

1 000 2
010 0]-1

b) [A|lb]~]0 0 1 0| 3
0001 O
000O0 O

Solution. (z1,xq,x3,24) = (2,—1,3,0).

-1] 4

(c) [A]Db ]~

S O =
S = O
S =N

0
0
1 1]-1

Solution. (x1,x9,x3,T4,x5) = (4—25+1,24+s—2t,s,—1 —1,1).
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]andB: 21
3 1

Solution. We have
(AB)2g=4-2+5-14+6-1=19

and

3) If A is an 3 x 3 matrix with det(A) = 2, then what is det((2A")™1)? [Show steps!]

Solution. We have:

det((2AT)™1) = det((2A4T))™!
= (23 det(AT)]"!
= 23 det(A)]"
=g
= 1/16.



2 00
4)Let D=0 -1 0
0 0 3
(a) Find D1
1/2 0 0
Solution. D™ = 0 -1 0
0 0 1/3

(b) If B and C' are square matrices of the same size, then complete the formula:

(B-0)' =[ct- B

2 1 -1
(c) fA'=1|1 1 1 [, then, with the D above, find (DA)!.
03 0

Solution. From the above:

2 1 -1 /2 0 0 1 -1 —1/3
(DA '=A"D'=]11 1] 0 -1 0|=]|12 -1 1/3
03 0 0 0 1/3 0 -3 0

Note that the last multiplication can be done quickly using the properties of multipli-
cation by diagonal matrices. O
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0 5 —1 1 . o .
5) Let A = L2 o0 1| Given that det(A) = 15, what is (A7 ")3.7 [Hint:

2 -1 1 0

You do not need to compute the whole inverse to find this!]

Solution. We use the formula A~! = 1 - adj(A4). So, (A71)3, = m - (adj(A))3.2.

T det(A)
Now,
1 2 1
(adj(A))z2 = Coz = (1> .| 1 2 1
2 =1 0
But, since we have two rows which are equal, we have that the determinant above is
zero. Therefore, (A )3, = £ -0=0. O
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6) Let A = . Find the reduced row echelon form of A, det(A), and,

0

1

2 -1
0 4 3

if possible, A~!. [Hint: You can compute all these together!]

N O W N

Solution. We have:

20 421000 10 2 1[1/2 00 0
31 5 6[0100 31 56/ 0100
02 —-18(0010| |02 18] 0010
20 430001 2 0 3/ 0001
10 21| 1/2 00 0 10 21| 1/2 000
01 -1 3/-3/2100 01 —-13[=3/2 100
102 -1 8 0010 |00 12 3 -2 10
00 01| —-100 1 00 01| -1 001
1000|-17/2 4 -2 3
0100 132 -1 1 5
“loo0o10 5 -2 1 -2
0001 -1 0 0 1

Hence, the reduces row echelon form of A is I3, det(A) = 2 [only operation that changes
the determinant was dividing a row by 2, and so det(A) = 2 - det(/,,) = 2], and

~17/2 4 -2 3
13/2 -1 1 -5
5 -2 1 —2
-1 0 0 1

ATl =



