
Section 3.2 Matrices Gaussian Elimination

Matric array of numbers with rows and
columns

8 2 2
12 35

rows lots

matrix is 2 2 matrix is 3 3

A column vector is mxl

now vector is I N x x2 3

tuples like x x2 x same as

columns vectors ex

Matrices provide shorthand for solving systems
optionalof linear egs x y rightside
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2x y 8 R2
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Now back substitute y 2 into Ri

x 9 By 9 6 3 bottom top
x 3

x y 3,2 is the unique solution

solution vector form Y

first nonzero entry in row 1 3 9

is a pivot 1 1 114
Matrix row echelon form EF

1 Numbers below a pivot are all 0

2 Any rows of all 0 moved to bottom

Ex 3K 89 102 22
x By 22 5

2x 9y 82 11

3 8 10 22
1 3 2
2 9 8

coefficient matrix augmented matrix
for system for system



Ra Ri
3 2 5

swap scale add 8 10 1
are elementary 2 q g
row operations

R2 Ra 3Ry f
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R3 R3 2R 0 3 12 21

ITninatedfIR.no w eliminate X2 from Rs

f 13 EFRz R3 312
0 0 0

pivot rows I
ivoÉ columns

i x2 are pivot variables

3 is a free variable no pivot in column

Let 3 t free param

change back
1 3 2 2 3 5

12 4 3 7

0 O

R2 X2 7 4 3 7 42

R X 5 3 2 2 3

5 3 7 42 2t

26 14
solution vectors

1



This method of solving by row reducing to

echelon form is the method of Gaussian

elimination Works in more variables too

a 5 E
2x 7 2 9 3 23

G
3 9 79 03

R2 R2 3R

R Rz 2R 3

RER

Rs Rs 312 ÉÉÉÉ EF

change back
22 2 23 4

22 2 3 4

23 3
22 4 2 3 2
21 4 2 2 13 4 4 3 5

solution vector 33 53



Method of Elimination

Basically the standard way you learned previously
Idea with 2 egs rows R2 2 vars x y
0 Free to swap scale rows if desired
1 set R2 Rat CR where c is chosen to

eliminate x from R2

2 Assuming bottom row R2 here isn't a

contradictory eq 0 1 etc solve for y
3 use y value an back substitute value

into Ri then solve for X

if last row is 0 0 then let t be a free

parameter set y t and substitute that

into Ri then solve for x in terms of t
If more than 2 rows eliminate x from all

rows under R at step 1 and then continue

Method of Elimination back substitution 3 vars

0 swap scale rows if desired
3

Ymspine

1 Use R to eliminate x from R2 and Rz and

others if more

2 Use new R2 to eliminate


