Math 141 Section 2.2
Some possible results of Gauss-Jordan Elimination

Usually:
# equations = # unknowns = 1 solution
# equations > # unknowns = 0 solution
# equations < # unknowns = oo solutions
There are sometimes exceptions.

Typical
Situation number of Example Row reduced augmented matrix In equation form | So solution is Solutions
solutions

#equ_atuons . x+2y=>5 1 2|51 [1 0]—4] x=—4 x=-4 onlv (—4 9/2
- 3x +4y = 6 3 4lel 7o 1]9/2] y=9/2 y=972 |Onlv(=45/2)
# equations x+2y=5 1 2157 1 0]—4 T x = —

> 0 3x+4y =6 3 416 0 1]9/2 y=9/2 No solution None
# unknowns 7x+8y =9 |7 819 0 01 1 | = 1
# equations x+2y+3z= 6 L9 aie o oY, =7 xi—2+z (—i,‘zh(l)) or
#unk;owns ® 4x + 5y + 67 = 12 [4 5 6|12]_’[o 1 2| 4 y+2z= 4 |VZ j_zz E_O:O,,Z)).(.).r
# equations x+2y=5 1 215] 1 0]—4 x = —4 ‘=

> 0 3x +4y =6 [3 4|6 0 1 9/2] y=9/2 _ Only (—4,9/2)

y=9/2

# unknowns 7x +8y =8 7 818l 0 0l O 0= 0
# equations x+2y+3z= 6 1 2 3167 1 0 —11[-2] —_— 7= — x=-2+z [(—2,4,0) or

= 1 4x + 5y + 62z =12 4 5 6|12 0 1 2| 4 y+2z= 4 |y= 4-2z [(-1,2,1) or
# unknowns 7x +8y +9z =18 |7 8 9118l 0 O 0ol 0. = 0 | z= z |( 0,02) ..
# equations x+2y+3z= 6 1 2 31671 [1 0 —1|-2 —z=-2

= 1 4x + 5y + 6z = 12 4 5 6|12 01 2| 4 y+2z= 4 | Nosolution None
# unknowns 7x +8y +9z =19 |7 8 9119] 0 O ol 1. 0= 1




Other possible results of Gauss-Jordan Elimination

(we use x4, X3, ...

rather than x,y, ..

)

Reduced row Solutions Free variable .
echelon matrix (regardless in solution Solution
of RHS)
1 0 0]2 X, =2
0 1 013 1 x, =3
0 0 1]4 X3 =4
100 2|5 xli2—§x4
010 3]s - X, X2 = X4
001 4|7 X =7 4%
X4 = Xy
102 0]a xlfg_g’@
013 0|s o X3 X2 = X3
000 1|6 Y3 =%
x4=6
Xy =5 —2x, — 3x5
1 2 O 3 5 x2=x2
0 01 0 0]6 o Xy, Xs X3 =6
00 1 4|7 X =7 — 4xs
X5 = X5
1/0]2
0 1|3 =2
X, =3
0 Oja
1 0 214 X3 x1=4—2x3
0 1 3]5 if there is Xy =5 —3x3
0 0 a solution X3 = X3
1 0 0]2
01 0|3 % =2
00 1|4 ﬁzjz
0 0 0fa 3T
ARHEE ;
. . x2= _3X4
o0 1 0ls |fth|e|;<.a|s Xy =6
olololola a solution Xy = Xy
1 2 3}14 X2, X3
0 0/0}a if there is X1 =4 —2x, — 3x3
0 0/01]»b a solution




