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Exercises from 1-21 odd

1 0 0 O
1a)|0 1 O O0fReduced Equelon Form
0 0 1 1
1 0 10
1b)[0 1 1 0fReduced Equelon Form
0 0 01
1 0 0 0
0110 .
1c) 00 0 0 Not in Equelon Form
0 0 0 1
1 1 0 1 1
1d) 0 2 0 22 In Equelon Form
0 0 0 3 3
L0 0 0 0 4
1 2 4 8
3)[2 4 6 8]
3 6 9 2
Multiply row 2 by -1/2 Multiply row 3 by -1/3
1 2 4 8 1 2 4 8
-1 -2 -3 —4 -1 -2 -3 -4
0 0 1 4 0 0 1 4
1 2 4 8
Weget: |10 0 1 4]butnowadd-4timesrow 2 torow 1andadd -1 timesrow 2 torow 3
0 0 1 4
1 2 4 8 0 0 1 4
0 0 -4 -—16 0 0 -1 —4
1 2 0 -8 0 0 O 0
1 2 0 -8
Reduced Equelon Form: |0 0 1 4
0 0 0 O

5) Possible echelon forms on a non-zero 2X2 matrix:
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5] —rowl+ (_% row2)’ therefore:

X, =-3x,—12+7 =-5-3x,

_3 5=3
X3 = 50T
X, is free
-2 3 _ 1 -3 4
4 —6] Switch rowl and row 2 — [0 1 -2
—2 3]« rowl+ (row2 - 3), therefore:
-2 3
xl—ZX3:3; X1:2.X3+3
xz—ZX3:3; xZZZX3+3
X3 IS free
4 0
12 0
8 0
4 0]
0 0|« row2+ (-3-rowl)
0 0lerow3+ (—2-rowl)
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0] « scale row1 by %
0
0l
2 4 2 4
X1 _§X2 +§x3 =0; x; = §x2 _§x3
X, is free
X3 IS free
-1 0 =2
0 —4 1
1 9 4
0 0 0

—6

]



1 0 0 —1 —-12 1]« Rowl+ (3-row2)
010 0 -4 1

0 0 0 1 9 4

0 0 0 O 0 0

[1 0 0 0 —3 5]« Rowl+ row3

01 0 0 —4 1

0 001 9 4

0 0 00O 0 O

Xy —3x5=05; x; =5+ 3x5
Xy —4x5=1; x; =1+ 4xg
X3 IS free
Xq4 +9%5 =4; x4 =4 — 9xg
X5 IS free

15) Both matrices are consistent. For a consistent matrix with a unique solution, the matrix should not
have free variables.

Bk % % In matrix [a] we can observe that x5 is a free variable. Matrix [b] has x; as
a 0 ] * * f iabl
o 0 0 0 ree variable.
0 | | * * *
b 0 0 [ ] * *
0 0 0 m=m
1 -1 4
17 [ ]
) -2 3 h
1 -1 4
-1 3 R
2 2
1
o 41
1 -1 4
0 % 43| « rowl + (2 - row2)
[1 -1 4 ]
0 1 4+ hleScaleby?
P 0 8+h
0 1 4+4+h

There is not a constant value for h. h may vary in value, reason why we say that h can be any value.

19) [1 h 2
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1 h 2
0 h—2 2-%
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We can conclude that when h = 2 and k # 8 the matrix is inconsisted
When h # 2 the solution is unique

When h =2 and k = 8 there are many solutions

21a) True
21b) False
21c) True
21d) *not sure...
21e) True



