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Solving system of linear equations

22+y = 9
r—y = —2

By substitution, the second equation implies x = —2 + y, substitute to the first gives
2(24+y)+y=r=—=3y=9—=y=3—=uzx=1
By elimination, adding two equations gives
Jr=3=1z=1

l—y=-"2=—=1y=3

2/9



Solving system of linear equations

More complicated system

—rx+4y+z = -5
204+2y+2 = 3
r—2y—2 =
Convert to matrix form
-1 4 17 [= [—5
2 2 1 yl =13
1 -2 —-1| |z 3

Augmented matrix
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Solving system of linear equations

-1 4 1 =5
2 2 1 3
1 -2 -1 3
Elementary row operations for Gauss—Jordan elimination
® Multiply a row by a nonzero constant
® |nterchange two rows
® Add a constant times one row to another
1 -4 -1 5 1 -4 -1
LI P S T ) == VYR TV SR JRELTAN
1 -2 -1 3] =" o 2 0 -2

—4

. -1 5 s |1 -4 -1
3—2R2 3 7 ~ 5% 3
=== 1 1 & -ILl—==l0 1 3

0o 0 -2 -2 0 0 1

We have reached row echelon form
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Backward:

1
0
0

—4
1
0

—1
3

10
1

Solving system of linear equations

51 psp [L -4 0 6
Il =20 g 1 o 1| D
1| B g 0 1 1

S O =

S = O

= o O
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Solving system of linear equations

The solution is given by
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Gauss—Jordan elimination

12 1 4
01 2 3
1 0 -1 0
2 2 1 5
The leftmost nonzero column is the first column, it already has leading 1
12 1 4 1 21 4
Rs—1R; [0 1 2 3| Ru+2rR, |0 1 2 3
Ri—2R; |0 —2 —2 —4| Rs+t2r, (0 0 2 2
0 -2 -1 -3 00 3 3
1 21 4 1 21 4
1/2Rs (0 1 2 3| R,—3R; |0 1 2 3
0 011 0 011
0 0 3 3 00 00

We have reached row echelon form with Gaussian elimination
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Gauss—Jordan elimination

Backward
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Gauss—Jordan elimination

1 2 -1 « 1 2 -1 « 1 2 -1 I}
9 3 —2 gl Bl 1 0 B-2| P 01 0 22-38
1 -1 1 "o 1 0 y+ta 01 0 ~+a

10 -1 —3a+23
Bl 1 0 20— 8
=2l g 0 0 y—a+8

The corresponding linear system is consistent, only if v — a4+ 8 = 0. In this case

r—z=-3a+28, y=2a-—0
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