Chapter 4

Extra Examples: Solving Systems + Determining Rank
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Example 1

1 2 -4 4|5 1 2 -4 —-4| 5
0 -1 10 9 | —-5]| Ra/=R4y3r2. [0 -1 10 9 | -5
0O 0 8 8 |-8 0O 0 8 8 |-8
0 3 -1 2110 0O 0 29 29|-5
1 2 -4 —-4|5 1 2 -4 —-4|5
0 -1 10 9 |-5| R¥=4R3 |0 -1 10 9 |-5
0O 0 8 8 |-8 0 0 1 1|1
0 0 29 29|-5 0O 0 29 29|-5
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Example 1

2 -4 4|5

-1 10 9 | —5| R4=R4—29R3
0 1 1| -1
0 29 29 |-5

2 —4 4|5
-1 10 9 |5
o 1 1|1
0 0 0|24

S O O
S O O

Inconsistent
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Example 1

(1) 2 -4 —4|5
0 (1) 10 9 |-5
o 0o (1) 1|1
0 0 0 0|24

3 Pivots = Rank of coefficient matrix is 3
(NOT full rank)
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Example 2

1 -1 -1 2| 1\ Rr=R22rt /1 -1 -1 2 |1
5 o 1 3|3 | B=RHRL [0 g 1 1|1
0 0

-1 1 -1 0]-3

1 -1 -1 21 , 1 -1 -1 2|1
0 0 1 -1l |R=RerR [0 g 4 g,
0 0

o 0 -2 2|2
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Example 2

1 -1 -1 2|1\ 1 =10 112
0 0 1 —1|1|3=ER2 (g 0 1 —1/1
00 0 010 0 0 0 010

Reduced Row Echelon Form
2 Pivots = Rank of coefficient matrix is 2
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Example 2

1 -1 0 112
0 0 1 —-1(1
0 0 0 010

@ 2 free variables, x, and x4

@ Next, write the pivot column variables in terms of free

variables:
X1 —Xo+x4 = 2
X3 — X4 = 1
\
X1 = Xp—Xx4+2
x3 = x4+1
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Example 2

X1 = Xp—2xg4+2
x3 = x4+1

Let x, = s and x4 = t. Then we have

X1 s—t+2

X2 | _ S

X3 - t+1

X4 t

or

X1 1 -1 2
X2 . 1 0 0
w| =% o] TH 1 | T |1
X4 0 1 0
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