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5B: Solving 3-Variable Linear Systems
X+ 7=10— line
From Two Variables to Three )<+\/+2 =10 — (’(c-v\e_

We have now seen that if we have two equations with the same two variables x and y, we can consider this
a system of two equations and solve for the ordered pair (x, y) that is a solution of both equations. (Note
that we must have two equations to solve for a unique solution.)

Geometrically, we found that the solution is the point of intersection of the two lines. This also shows that
we can have 0, 1, or infinite solutions depending on where (or if) they intersect.

Example Solve this system by substitution

2x—y+z=0,
x+2y+4z =4,
z—x—y? E,

Step 1: Substitute E; into E; and E, to write two new egquations in terms ofx andy.

E\" ZX—-\(A—(y-y3: o E,_'.K e 1~{+L( C;«-\():L{
“Sx —-2y= O X\-'Z,\/+ Yx={y=Y
Sy Y

Step 2: Solve these two equations forx andy.

EX’ZVT—O B (5)("0\[’:0

S x-2y= 4 !FM

-2.x - -Y —‘1\[:’[1
XK= 2 \/—-/}

Step 3: Use these values to solve forz.
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Example Solve this system using Gaussian Elimination

E! 2x—y+z=0 ,)(-I' S’\—‘/\):O
x+2y+4z=4
g; —x+}y+z 0/

‘ ~ viS2=1
EXE IySaz Y e 7 YT ot
v & Zxoyrz=o Y0 T e
X -2 9+2,1t22=0
v T XYy VL3~ ©
\y+3e=0 y£3=6

Example Solve this system using matrices and elementary row operations.

2x—y+z=0
c\_._.\:R3 -sz_ X+2y+4z =14
Z -1 1 \e 2 —1 (o pyrEd ( 2 -~ {0
E??gr\zwwos? o sy
o 33 sy o (s 15| o
2 —t VIO 2 -1 1o . |
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é;xampé Eol&e Ut\k\lsa_ ﬂst%m using matrices and elementary row operations. =

x+y+z-10

x+y+z—10
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Exercises
1. Solve this system by substitution
3x—y+2z=-2

y+3z=3
2z=4
2. Solve using Gaussian Elimination. - -
) X—y+z=0 -2-€,: (Z%kZY Z’_t ?
E'{—E}' ’Zy '\'3'% -‘-’( 2x—3z=-1 < - Zf /3%’*(

—x—y+2z=-1 L
-7 Y3$=—-\ Zf
, 5 _ T
E-Ey Zx—2=|

Z2N-S=="|
Euo Ux —32="\

- Z_'% --C

=]

3. Solve the system using matrices and elementary row operations. ( Calct | «'\'d’ \
2x+3y—2z=12
3x+3y—z=6
—3y+3z=3
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4. Solve the system using any method.

x+2y=4 x*ZY“’O‘E:q
3x+4y =5 Ix4Yy OD=2=>
2y+z=8 ZY-I-E:&
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