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We will use the Reduced Row-Echelon form of the Augmented Matrix to
solve a couple of n by m (n = m) Linear System problems:

2x+3y—-6z=10

Example 01: Solve
X+ y—z= 2

; 2 by 3 system

Solution:
We have

2 3 -6(10
1 1 —1|2
1 1 -1|2
R, R =
2 3 -6|10
1 1 -1

2
0 1 -41|6

Since we are not going to get a unique solution, we will use the Row-
Echelon Form to rewrite the system’s xyz form:

—2R1+R2—>R2}:{

xX+y— z=2
y—4z=6=>y=4z+6

Thus
y=4z+6

&
x+y—z=2:>x+(4z+6)—z=2
=>x=2+z-4z-6=-3z-4

Setting ¢ =z, ("t" is called the parameter) , we have
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x=-3t-4
y=4t+6

z=t

OR
(=3t—4,41+6,t)

and we obtain an infinite number of solutions, on for each reR.

—x+2y+2z+3w=4

Example 02: Solve 3x+ y+4z+2w=2 ;3 by 4 system

X+ y— z+2w=3
Solution: Note: Calculations are tedious!
Starting with the Augmented Matrix

-1 2 2 3|4
3 1 4 22
1 1 -1 2|3
we obtain
1 =2 -2 -3|-4
“R>R=|3 1 4 2|2
1 1 -1 2|3

1 2 2 3|4

3R +R, >R,
=
—R,+R, >R,

12 2 a2

1

Y PR 11
7 7 711
0o 3 1 5|2

I 1

1o &

7

2R, +R - R, o 1 o
3R, +R, > R, 7
o o -2

I 7
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.o & 1|09

7 7|1

I T I T

23 7 71

o o 1 -2|-L

I 23| 23
) I 0 0 % %
SRR >R ol 5
"R, +R, >R, i
7 o o 1 -=-L
I 23| 23|

Since we are not going to get a unique solution, we will use the Reduced
Row-Echelon Form to rewrite the system’s xyzw form:

Sw 6 Sw 6 5t 6
= — o X=— Tt — DX =+ —

23 23 23 23 23 23

39w 56 39w 56 39t 56
=Dyt — Dy =+ —

23 23 23 23 23 23
2w 7 2w 7 2t 7
——=—— 0 Z=——— =7 =—— —

23 23 23 23 23 23
w=t

where ¢=w, ("t" is called the parameter) . Thus, there are an infinite number of
solutions of the form ( ., 6 39t 5620 7

, — ———,|,oneforeach teR.
23 23 23 2323 23
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