Solutions, 316-XXI

April 12, 2003

9.2j1*,2,3* 5,11%;, 9.3;3*%,4,17*,18; CAUTION: there may be errors!!!

1 Problem 9.2.1

Find all solutions using the Gauss-Jordan elimination algorithm:

T + 2.(52 + 2%3 = 6 y
21’1 + To —+ T3 6 y
ry + To + 31‘3 = 6.

Solution:

ry + 2$2 + 2.’E3 = 6 y
21L‘1 + X9 + T3
r1 + To + 3.’E3 = 6.

I
o

multiply the first row by 2 and subtract from the second row
subtract the first row from the third row:

1 + 2x9 + 223 = 6,
— 3z — 3:63 = —6,
— T2 + T3 = 0.

Now multiply the third row by 3 and subtract from the second row to get:

1 + 2z9 + 223 = 6,
- 6.%‘3 = —6,
— To + Ir3 = 0.



Now solve and back-substitute:

Iy = 1
To = I3 =1
ry = 6 — 2.’132 - 2.’173 = 2.

2 Problem 9.2.3

Find all solutions using the Gauss-Jordan elimination algorithm:

ry + To + r3 = -3 s
2.’E1 + 4$2 - Iry = 0 5
Ty + 3x9 — 213 = 3.

Solution:
multiply the first row by 2 and subtract from the second row
subtract the first row from the third row:

1 + 2 + w3 = -3,
21’2 — 33?3 - 6,
21’2 — 33?3 = 6.

Notice that the last two rows are now identical; one of them is redundant.
We can use z3 as a free parameter. Then

3
(6+3$3) =3+ =3

To = B

DN | —

and

3 5
1'1:—3—372—373:—3—<3+§$3)—.’E3:—6—§$3.



3 Problem 9.2.11

Find all solutions using the Gauss-Jordan elimination algorithm:

211 + r3 = -1 y
=31 + x9 + 41‘3 = 1 ,
—-r1 + x99 + 51‘3 =

Solution:
multiply the third row by 2 and add from the first row
multiply the third row by 3 and subtract from the second row

2$2 + 1]_333 = -1 5
- 2,’1}'2 - 11.’1)3 = 1 ;
—x, + x, + bx3 = 0.

Notice that the first two rows are now identical; one of them is redundant.
We can use z3 as a free parameter. Then

1 1 11
To = 5 (—]_ - ]_]..Tg) = —5 — 7./,53
and
1 1
$1=x2+5$3=—§—§x3 .



4 Problem 9.3.3
2 4 -1 3 .
Le‘cA::l1 1]andB::[ 5 2].Flnd:

1. AB
Solution:

() )-(ram)-(s )
2. A? = AA.
(1) )-(egormm)-(39)
3. B =BB.
(33)(3)- (s i) -2 )
5 Problem 9.3.17

FInd the matrix function X~!(¢) whose value at ¢ is the inverse of the matrix

R
X(t) == [ el 4ett
Solution:
-1 1 qett —ett | 1 [ det —e* | 1| 4de7t —e7!
T oetdett —ettet | —et el | T 3¢t | —e! el | T 3| —e e



