HOMEWORK SET 2

MAT 217 - FALL 2008

You must show all work to get full credit. You can use a calculator to check your work.

Problem 1. Find the solution to the system of equations below using the Gauss-Jordan
Method

2331—|—332 = 8
x1+3x2 =9

Solution: Find the augmented matrix for the system of equations. Thus,

2 18
am=| 3 505]
Using the Gauss-Jordan Method, we get
2 1|8 1 054 1 054 1 054 1 03
{1 39](@{1 3 9]@[0 2.55}(&[0 1 2}31;0'532{0 12}
It follows that xy = 3 and z5 = 2.
Problem 2. Use Gauss-Jordan Method to solve the linear system
21’1 + 4(132 — 2.173 = 2
41‘1 + 9%2 — 31’3 = 8
—2x1 — 319+ T3 = 10
Solution: Find the augmented matrix for the system of equations. Thus,
2 4 —2|2
(Alp)=1 4 9 —-3|8
-2 -3 719
Using the Gauss-Jordan Method, we get
2 4 —2|2 1 2 —-1]1 1 2 —-1]1
4 9 3|8 |05Rl1| 4 9 —-3|8|R2—4R1,R3—2R1 {0 1 1 |4
_—
-2 =3 719 -2 =3 719 01 5 |12
1 0 =3|-7 10 =3|-7 10 0|-1
R1—2R2,R3—R2| 0 1 1 |4 [025R3|0 1 1| 4 [R1+3R3,R2—R3|0 1 0] 2
-
00 4|8 00 112 00 1] 2
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It follows that 1 = —1, 29 = 2, and x5 = 2.

Problem 3. Find the solution to the system of equations below using the Gauss-Jordan
Method

3%1 + 7132 + 4$3 + 4564 = -7
7.7)1 + 71‘2 + 41’3 + 7134 = 3
4ZE1 + 31‘2 + 2.%‘3 + 3]34 = 2
3ZL'1 —f- QZEQ —|— xT3 —|— 35(74 = 4

Solution: Find the augmented matrix for the system of equations. Thus,

37 4 4|7
774 7|3
Ab) =143 9 3| 2
321 3|4
Using the Gauss-Jordan Method, we get
4 7
S8 3137
439 3 o |VBRL| , o o5 5| 5 |R2-TR1 R3—4R1 R4 3R3
—
321 3|4 321 3|4
T 4 4| _1 1 1 4 4 7
3 3 3 3 3 3 3 3
0 —28/3 —16/3 —7/3|58/3 3 0 1 4/7 1/4|—29/14
I T T A i K A A
3 3 3 3
0 -5 -3 -1 | 11 0 -5 -3 —1| 11
1o o 32 5
R1— 7/3R2, R3 + 19/3R2, R4 + 5R2 8 (1) AT A =294 o
A T
00 -7 1 1
1o o 3 2 1oo0o 3|2
0 1 4/7 1/4|—29/14 01 0 7/4]3)/2
00 { _/% S R2 —4/TR3, R4~ 1/TR3 | & | _% _/2%_5 —8R4
00 —7 3 " 000 —5]—3
1oo0 2|3 10001
01 0 7/4]3)/2 01002
001 —u| s R1+3/4R4, R2+ T/4R4, R3 —21/8R4 | = o | | ]
000 1|2 000 1|2

It follows that 1 = 1,20 = =2, 23 = —1, and x4 = 2.
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Problem 4. In mathematics, an elementary matrix is a simple matrix, which differs from
the identity matrix in that one of elementary row operations is performed on the identity
matrix. The following matrices are all elementary matrices.

2 0
(0 1) 2R1 on I,

1 00
0 01 R2 «—— R3on I3,
010
and
1 -3
(0 1) R1 —3R2on I,.
Let
2 1
=7 3)
and let

L 1 0 10 1 -1
Bi= () = (G 3)m= (o 5) e m= (g 1)
5

be elementary matrices. Show that E, - E3 - Ey - By - A = I,. If Au = b represents the
linear systems of equations in problem 1, then find u in terms of the elementary matrices

B, Es, ..., Ey.
Solution:
1 0
0 1

1 -1 10 1 0 L0
FES L FES R A — 21 . . | 2
pererera=(o ) (o 8) (G03) ()

Suppose Au = b. Then
UZIQU:E4'E3'E2‘E1'AUZE4'E3'E2'E1‘b



