[6]

MEMORIAL UNIVERSITY OF NEWFOUNDLAND
DEPARTMENT OF MATHEMATICS AND STATISTICS

ASSIGNMENT 6

MATH 2050

WINTER 2018

SOLUTIONS

1. (a) Using Gaussian elimination, we have
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Since column three is not a pivot column, we set
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Thus the solution is x, = |y | = %t
z t
(b) The augmented matrix is
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Since column three is not a pivot column, we set

z=1
9 n 17 9 n 1775
= — —_— = — -
YTET ST TR TS
7 3 7 27 51 4 31
r==-+2z2——y=-+2t——— —t=-— —t.
2 2 2 10 10 5 10
Thus the solution is
z 5 — 3t 5 —31
yl = %%—%t = % +t| 34 | =x, +xp.
z ¢ 0 10
6] 2. (a) We construct the matrix
1 5 0 2 ool By 1 5 0 2
1 1 —4 —2| Ri»Ri—(-2)Rs [0 —4 —4 —4
4 5 -3 -1 0 =15 =3 -9
-2 -3 3 1 o 7 3 5
1 5 0 2 Ra—>Ra—(—15)R 15 0 2
Rev-ifa 10 11 1| TReretR (0010101
0 -1 -3 -9 00 12 6
0 7 3 5] 00 —4 -2
15 0 2 1 50 2
Rs—»+Rs (0 1 1 1| RemRa—(-0)Rs [0 1 1 1
— loo 1 . = 00 1 1|°
00 -4 -2 00 0O

Hence there is a non-pivot column, and so these four vectors are linearly dependent.

2] (b) Because the columns are linearly dependent, the matrix A is not invertible.



3. (a) We have
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3] (b) We have
1 2 2 01000 RoosBa— (- 2R 1 2
=2 4 =4 000 10 0| “Rshesi |00
0O 0 -1 2|0 010 0 O
3 3 3 1|00 01 0 -3
Because we have a row of zeroes, it is impossible to reduce B to I. Hence B is not
invertible.
[7] 4. We have
1 0 —1|/1 0 0] Re—Re-(2R: [ 1
—2 —4 —5|0 1 0 TR Lo
2 1 00 01 0
'10—1100'RR or | L
faols 1 g 1 2 |- o 1 | YR
| 0 -4 =712 1 0| 0
Ry (DR (1 0 0]-5 1 4 ]
TR o1 0]10 =2 =7
| 00 1|6 1 4 |
and so
-5 1 4
A'=10 -2 -7
-6 1 4
Hence the solution of the system is
x -2 -5 1 4 -2
yl=A"|7|=(10 =2 7| | 7|=
z —4 -6 1 4 —4
[8] 5. First we bring A to reduced row-echlon form:
2 2 0 Rios iR, 1 1
3 -1 1 — |3 -1
0 1 0 0 1
[1 1 0] 1 1
famliagst g g1 2B g
0 1 0] 0 —4
Ri—R1—R3 1 00
om0 g 1 o
0 01
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The elementary matrices required to do this are
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The associated inverses are
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