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Question 1
Discussion on myUnisa. No solution is provided. [7]
Question 2

Consider the following matrices:

2 1 -2 I
A= 1 0 2|,B=|1 ¢q ¢
-1 3 1 1 or 7
(a) Inverse of matrix A: A~! 10

The augmented matrix is given by

2 1 =21 0 0
1 0 210 1 0
-1 3 110 0 1

We swap the first and seem d rows, and we obtain

O o 200 1 o0
2 1 —2l1 0 o0
1 3 1lo o 1

We set our first pivot in the first column and first row and apply the one-zero method. We get:

1 0 2(0 1 0
0 (D) 61 -2 0
0 3 30 1 1

We find our next pivot in the 904 column and 224 row. We apply the one-zero method and get

1 0 210 1 0
0 1 1{1 =20

0 0 @ -3 4 1

The next pivot is found in the third column and third row. We apply the one-zero method to third
column and get

2 1 2
1 2
o 1 o i o 2
T 1 1



The inverse of the matrix A is then given by

(b) Determine of the matrix B: |B|

|B| =

(c¢) Solving 2A — BX = 2I3

6 7 —2
1
ATl = —
51 3 0 2
-3 7 1
q ¢ 1 ¢
1 —-p
ror? 1 72
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(qr2 _ rq2) —p (r2 _ q2) +p2(r —q)

qr? —rq® — pr? +pg® + p*r — p’q

(¢g—p) [r* —r(g+p)+ pq]
(q—p) [r* —rq—rp+pq]

(q—p)[r(r—q) —p(r—q)]

(q—p)(r—q)(r—p)

2A—-BX = 213

—2A+2A-BX = -24+2I
BX = 2(A-1,)
X = 2B Y(A-1I)

If p=¢q=r, then |B| = 0 and the inverse of the matrix B does not exist. Consequently there is no
solution to the equation 24 — BX = 2I. If p # q # r, then |B| # 0 and the inverse B~! exists. We

obtain:

Cof(B) =

Cof(B)T =

This implies that

rqr—q)  —(r?—¢%
—pr(r —p) r? —p?
pa(¢—p)  —(¢*—p?)
rq(r—q)  —pr(r—p)
—(r* —q) r? —p?
r—q —(r—p)

pq(q —p)
—(¢* - p?)



Bl =

We also have:

It follows that

where

(d) Equivalent matrix B’

1

(r—q)(r —p)(a—p)

11
12
13
L21
L22
L23
31
32

33

B =

—(T2—q2) ré—r

r=1  —(r—p)

[ 2 1 2 1 0

1 0 21-10 1

-1 3 1 0 0
[ 1 1 —2
1 -1 2
-1 3 0
QB_l(A—Ig)

11 T12 T13
2
UG | T2 T2 a3 |

31 T32 X33

(¢ —p)(r* —rp —rq — pq)

rq(r —q) +pr(r —p) + 3pq(q — p)
2r(p*q® — pr —qr)

2(¢*> — p?)

—2(r* +¢* - 2p°)

—2(p* +¢* — 2r%)

—2(q —p)
2(r +q—2p)
2(p+q—2r)
1— 0 p* —pq

QIS Q- IS
—_
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Question 3

The augmented matrix of the linear system is

The first pivot is in the first column and first row. We apply the one-zero method and get the following

1 1 1 1 6
0 -1 0 0f-2
0 -1 0 —-1|—4

The next pivot is in the second column and second row. We apply the one-zero method and obtain:

The next pivot is found in the fourth column and third row. After applying the one-zero method to the
pivot column, we

1 0 1 012
0 1 0 02
0 0 0 1|2

(a) z is the only one free variable and z, y and w are leading variables.

(b) The system has infinity many solution and the general solution is given by

r = 2-—t
y = 2
z =t
z =t
w = 2

and the solution set is



EN [ 2t ]
2
Yl = , teR
z t
- w - L 2 -
Question 4
The system is homogeneous if and only if a = b= ¢ = 0.
(a) The augmented matrix of the homogenous system is
1 1 —-1]0
1 -1 210

3 1 0]0

The first pivot is found in the first column and first column we apply the one-zero method to the
pivot column. We get

1 1 =110
0 -2 310
0 -2 3]0

The next pivot is in the second column and second row. We apply once more the one-zero method to
the pivot column and get

1
1 0 510
3
0 1 —510
0 0 0]0
The general solution is
r = —%t
y = 5t
z =t telR

To find a nontrivial solution, we need to chose a value of ¢ # 0. For example if t = 2, we get a
nontrivial solution given by x = —1, y =3, z = 2.
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(b) The augmented matrix of the linear system

1 1 —1]a
1 -1 210
3 1 0] c

0 -2 3| c—3a

The next pivot is found in the second column and second row. We apply the one-zero method once
more and get:

1 —b
L0 3 T

3 b—
0 1 —3 7
0 0 0| —2a—b+c

(b1) The system has no solution for all a,b,c € R such that —2a —b+c¢ #0
(b2) The system will never have a unique solution.

(b3) The system has infinitely many solution for all a,b, ¢ € R such that

—2a—b+c = 0
or 2a+b—c = 0



