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SOLUTIONS
3] 1. (a) Using Gaussian elimination, we have
1 -2 -3 R - 1 -2 -3 1 -2 -3
0 1 —g| BRIEYR g g MelarRe g g
-3 7 0 0 1 -9 0 0 0

Since column three is not a pivot column, we set
z=1
y=9z=09¢t
xr =3z 4+ 2y = 3t + 18t = 21¢.

T 21t 21
Thus the solution isx, = |y| = |9 | =t|9
z t 1
2] (b) The augmented matrix is
1 -2 -3 2 . - 1 -2 —-3]|2 1 -2 =32
0 1 —9|5 [BTEEIRA g 1 _gls | B 1 g5
-3 7 0 |-1 0 1 —-91|5 0O 0 00

Since column three is not a pivot column, we set

z=1
y=5+4+92=5+4+9
r=24+32+2y=2+3t+ 10+ 18t = 12 4 21¢.

Thus the solution is

x 12 + 21t 12 21
yl=|54+9% | =|5|+t]|9]| =x,+xp.
2z ¢ 0 1



[4] 2. We construct the matrix

7 3 0 0 (1 2 0 0
-2 1 2 -3 RliRl -2 1 2 -3
0 -1 8 -7 0 -1 8 -7
5 —4 3 0 |5 —4 3 0
1 2 0 0
MRS 13
+= R o5 R 0o = 2 -3
0 -1 8 -7
43
0 —= 3 0
3
r = 0 0
mofm o 1o
0 -1 8 =7
43
0 —= 3 0
R3—R3—(—1)R K % 0 0
33— (— 2 4
R4*(;47;)R2 0 1 }_3 _%
118 112
00 337 -4
125 129
00 33 —33
-3 -
L= 0 0
1 421
R3ﬁ33 0 1 g 13
56
00 1 =%
125 129
00 3 —15d
1 3
L= 0 0
R4—>Ri%)}%3 0 1 }—g —%
56
00 1 —=%5
47
00 0 —=%5

Hence every column is a pivot column, and so these four vectors are linearly independent.



3. (a) We have

[4]
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Thus

l

I —
O OO H
oo+ oo o o o o —
o O - O
OO H O OO~ O o O - O
=N =) N —
— <f ™ —
— ] < » _ SHA 34
O —A O O
oo m o - O O © meo O AN =N =N 0|
oMo o O NN ™M
[a\Ian) M M M 1_2
=T e ~ i
_ _ — N o~ b~
R — [N, [
NI =IO WIe NG | @ ) — 10— — 10
[ I~ 1 ] o ~ o o o o~ o
=l O I =™ <t ™
—
N oo wmocooco - © o o
—l©o —l©
1_30 _ _ L 1 L 1 L 1 L ]
3 =
— I A
o <o —lo 0 1mu)mu) e mu)m.u/mw
| e | R M43 T inknlic
RN & R
! a7 = T 11
T 1 X
l oo o epmvum, b
7 L1 Ll
<t oo — O e Aefiafiad
o —A oo
— O O O
N oo M
T=To
—
~ =TT
| —

(b) We have

[3]

Because we have a row of zeroes, it is impossible to reduce B to I. Hence B is
not invertible.

4. First we bring A to reduced row-echelon form:

[4]



The elementary matrices required to do this are

S — O

o — O

o

o — O

The associated inverses are

and so



