MAT 342: Homework 3 (09/13)

1 Section 1.4
Ex. 1)

a) In general, AB + BA # 2AB.
B) In general, AB — BA # 0.

Ex. 3) 2pts
01
TakeA—B—[O 0].
Ex. 7)
Since A=1] 1 711 we find:
ince A=35| _|| wefind:
A? = A% = A
Thus, A" = A for any n > 1.
Ex. 9)
01 00
0010
Let A = 000 1 , we find:
0000
0010 0001
0001 0000
2 _ 3 _
A_OOOO’A_OOOO
0000 0000

Thus, A" = 0 for any n > 4.

Ex. 16) 2pts

and A*=0.

The matrix A is non-singular, so A~! exists. Now, we have to show that A” is non-
singular, meaning that the inverse of AT exists. In other words, we have to show that

there exists a matrix B such that:

BAT =1,

1



where [ is the identity matrix. Thus, the matrix B has also to satisfy that:
T
(BAT) =17 = (A"'BT=1" L pt
= AB" =1.

Therefore, BT has to be the inverse of A: BT = A™!. Thus, B = (A™1)T. 1 pt
We conclude that AT is non-singular and its inverse is given by: (A™H)7. Indeed:
(ANTAT = (A7) =" = 1.

2 Section 1.5

Ex. 7) 3pts
We apply the method of row-elimination to A:

1 0

o (2) = (2) —3(1): By = [ e

]. We obtain: ElA:[g 1]

1 -1 . 2 0
0 1 ].Weobtaln. EQElA—[O 1].
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]. We obtain: EsE,E1A = [ L0 ] = 1.

Therefore, we have (b)):
A~ = B3y F.

To write the matrix A as a product of elementary matrices, we notice!:

EsEyElA=1 = A= E1_1E2_1E3_17

with: 1
(1o 1|11 1_|3 0
o3t mfp 1] wee[]
Ex. 8) 3pts
b) Let E be the row manipulation: (2) — (2) + (1)): (Le-E:[i ?])
2 4
pac]2 1]

Multiplying on the left by the inverse of E, we obtain that A = LU with:

o [ 1o 2 4
v =[] ma o= [31].



d) Applying row elimination, we obtain:

EsFyEiA =
with:
100 1
Ey={210]|,E=|0
00 1 -3
Thus, A = LU with:
-2 1 2
U = 0 3 2
0 0 2
1 0011
L = E'E;'E;P =] -2 1010
0 01]][3

IBe careful with the order!

O = O




