Example 1; Given the following linear systera, Use row operations to find the solution set,

3-6xh6x+4x,=5 N
3x1—7x1+8x.,-5x‘+3x,=9

6x ~9%+ Rx;-9%+6x=15
Represent the system of equarions as an ai.tgm:ntcd malrix,

o 3 -6 6 4 5],
37 8 58 ¢
6 -9 12 9 ¢ 15
Step 2: Reduced the system info an equivalent "much”
augmented matrix
: " into row echelon form, i.e,
" Row-sWap to get 2 non-zero value
LR, <> R,

, Step 1:

sort of "uppﬁr triangular”,
in the (1,1)-entry of your augmented mabrix

37 8 358 9
[0 3 6 6 4 -5:| .
R o € 95 12 9 6 .15
" Zeso out the (3, 1)-catry of your augmented marrix,
2) 2R, +R, >R,
3 -7 .8 -5 8 9
0 3 6 6 4 -5

0554]-10-3

-'Using the (2,2)-entry of your augmented matrix zerp qut the (3.2)-entry. Remember the goal is to
get the matrix into row echelon form, ' :

3.)—;R1+R,->R,

3.7 85 8 9]
003 6.6 4 .5

. -50 16
0 —— ——
0 6 3 3

This system is in row echelon form,

Now transform the argmented matrix representation back
into a linear system of ¢quations. . ' '

easler to salve system. Start by getting the

for x, and x; by using equations 1 and 2, However,
still need to' do some work, ice. get the angmented
, transform the augmented marrix inta o linear sys

Lets proceed by making the leading non-zero coefficieqt
TS R L '
405 R, >R,

' 1 .
5 FRoR

P |
..-6.) ?R’ >R,

7 .
: 7.);1?‘, +R, >R,

0
' ;Zcro eut the (1,2)-entry using the (2,2) entry.

3:1-7x1'+8x._,—'5x‘+8x,=9 .
‘3m-6n+6x +dx,=5

-%; in equation 3. And procesd to get values

in onder 10 represent ALY infigite solutions, we
imatrix into reduced row ‘echelon form, then

g, and finally wiite qut the solution set. Contiouing .

37 8 5.8 9] .
0 3 8 6 4 5
00 5 9 DL
ST 3 3
in‘each rowa 1.
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Zero out the (1,3)-cntry and the (2,3) eniry using the {3,3)-carry.
8)2R,+2; >R, b

2R+ R, >R,

. 2 8
1 3] 0. 0 '9' '9'
o, 31
o -.1 0o > -3
2 2
0 0o 1 5 5 5 _
The augmented marrix is in reducad row cchelon form. Now represent angmented ratrix as a linear
system. i
2 38
L ey
’ 38 .1
X -xt‘—';xf';

3
I Ly
Step 3: The variables associated with ghé leading 1's in the angmented matrix @y x5, x) are called the
lc:ic_l:,'ng variables. All other variables (x4 x5) are called free variables. NOTE: that each leading

variable only occurs in one equation. The reason is thar the reduced row echelon form causes this to
happen, : ‘ ’

Solve for the leading variables and s'ct the fres variables equal to themselves,

82
xl=5_;x5
1 38 .
. ..1'1=;+:c‘+‘§'.1:,
8 3 25.
.x._‘=-;+zx‘+"§"-x,
xXy=x

X5 = Xg

Example 2; Consider the foudwdn'g: linear systern. Use row operations to find the solution set.

25 ~Tx+11% 795+ 5x=7

‘ ‘—9x,+4x1-73x_‘+7.t4—3.y,=-5

. -6.:,+11x‘—'1'.\-._,+3.=,—9;,='s
Step 1: Represent the system of equations o< an augmented marrix.

12 711 9 5 1
AUG=|9 4 3 7 3 5

4 -13 9
1 0 = - 0 -
5 15 10
~1 -1 41
0 1 —= - 0 —
5 5 10
-13
0 0- 0 0 1 =
. 2
Now represent augmmtedmam‘xasulinmsystcm._
WA 1B 9
x === =z
! T B
R S W
RTsRTER =g
-]3
-
Xy Py

Step 3: The variables associared with the leading 1's in the Bugmented matrix (x,, %, x,) ere caljed the
leading variables. All other virighleg {xy, %) ere called free varjghles. Solve for the leading variahles

L and set this free variables oqual to themaselves,

9 4 13
X =E—'S'J‘.J,+Ez‘
U S |
Rt
=g
x=x,

13

Xygm——=,




