Mathematics A Assignment 13 (week 50)
Group 1 (Wed 15/12, 16-18), Group 2 (Thu 16/12, 12-14), Group 3 (Fri 17/12, 12-14)

1. Let A be the following augmented matrix

4 -1 3|5 (20 —5 15 25]
0 2 5/9/=|0 2 59
6 1 -3][10] @ |-6 1 —3]|10]
[ 4 -1 3] 5] [ 4 -1 3] 5]
0 2 5/9/=|-6 1 -3[10
6 1 -3[10] P | 0 2 5] 9]
[ 4 -1 3| 5] [ 4 -1 3] 5]
0 2 5| 9/=|12 -1 14|24
6 1 -3][10] P |-6 1 —3]|10]

2. The biggest difficulty in this exercise is that one needs to be very careful in details. Let
A = (a;j)mxn and B = (b;j)nxp- We set AB = (¢ij)mxp- Therefore,

Cij = Qi1 - bij + @iz - baj + -+ + Qi - by
and

Cji = aj1 - b+ ajo - bo+ -+ jn - b

Let (dij)pxm = (AB)T. We have that d;; = ¢j;. On the other hand, let
BT = (eij)pxns AT = (fij)nxm: BTAT = (gij)pxn-
This means that €ij = bji and fij = Qjj- Now
gij = €1~ Jij T e foj 0 €in fuj
=b1; - aj1 + by - ajo + - by - ajy
= aj1 - by + ajo - bo + -+ ajn - by
We have that d;; = g;;. Thus, (AB)T = BTAT.

3. For
10 0 -3
A=|-2 -4 1],
3 0 2
—4 1 -2 1 -2 —4
detAzlo-det[O 2]—O-det[3 2]+c-det[3 O}
Because b = 0, we do not need to compute the determinant of the “middle” case. We have
—4 1 -2 —4
det[o 2}——4-—0——8 and det{3 O]—O—S-(—4)—12

Thus, det A =10 (=8) — 0 + (—=3) - 12 = —80 — 36 = —116.

4. There are several paths which lead to the unique reduced row echelon form. This is one
possibility:
7T =8 —12 2Ra+ Ry~ Re -1 -4 —6 ~1Ri Ry 1 4 6 AR+ Re Ry
-4 2 3 -4 2 3 -4 2 3
1 4 6 TlngRz 1 4 6 —ARs = 10
0 18 27 01 2 01

2

i O



This gives the solution z =0 and y = 3

5. We reduce A to Is:

1 -1 0 1 -1 1 - 1 -1 0
10 —1| TRy ) HRHETE = et (R -
2 3 —4 2 3 —4 0 0 0 1

1 -1 0 100

fotlg=fz g 1 o] ™7™ g 1 0

0 0 1 001

We get A™! by applying the above operations to I3 in the same order:

100 1 00 1 00 1 0 0
0 1 of BT g oo PREETE g g o PRHEEER 1 g
00 1 0 01 -2 0 1 3 -5 1

1 0 0 —4 1

R3+%*>R2 2 _4 1 R2+R — Ry _4 1

3 -5 1 —5 1

The result can be verified by multiplying:
1 -1 0 3 —4 1 100
1 0 —-1(12 -4 1| =101 0
2 3 -4 |3 -5 1 001

By Proposition 18 this is enough to show that these two matrices are inverses.

6. (a)
110 1 01
Mp=1{0 0 1 and Mg= (1 1 O
1 01 1 11
(b) MROS:MROMSI _ _
1 11
11
11 1]
(c) Let us first form Mpr-1 = (Mg)?T
[1 0 1]
1 00
0 1 1]

Now the matrix of R o R~ can be formed as the product

1 1 0]1(1 01 1 01
00 1f{f1 0 0]=1]0 11
1 0 1] ]0 1 1 1 11



