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Solving a system of linear equations by Cramer’s rule
A system of three linear equations in three variables can be solved by using
determinants in a manner similar to that of the previous section. This rule is also called
Cramer's rule. The solution to the system
ax+by+cz=d;
a,x + b,y + c,z =d,
azx + by + c3z = d3

Is given by
D, D,, D,
xzj ,y=3 andz=FU
a, b, ¢ di, by ¢ a, d; ¢
WhereD =|a, b, ¢ , Dy=|d; by ¢ ,D,=|a, d; ¢,
as; bs c3 d; by c3 a; ds c;
a; by dy
and D, = |a, b, d,|, providedthatD # 0
az bz dj

Note that D,., D,, and D, are obtained from D by replacing the x—,y — or z —

column with the constants d,,d, and ds.
Example 1:Use Cramer's rule to solve the system

x+2y—-3z=-2, x—y+z=-1and 3x+4y—4z =4[
1 2 -3 B _
o=t 5 T]-ar el) Yvenly Jl--m
-2 2 =3 _ _ .
Dx=_41 _41 _142(_2)|41 —14|_2|41 —14|+(_3)|41 41|=0D
1 -2 -3
Y R P R NGOl
DZ=§ —21 :ﬁ =1|_41 ‘41|—2|§ _41|+(—2)|§ _41|=—28E]
x=%=_£7=0 ,y=%=__—375=—5 andz=%=__—278=
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Example 2:Use Cramer's rule to solve the system

2x+3y—z=1, 4x+y—3z=11 and 3x — 2y +5z =210
2 3 -1
B N R TV R T VA N
b=14 1 ‘3‘2|—2 5| 3|3 5|+(1)|3 —2|_ 780
3 -2 5
1 3 -1
1 -3 11 -3 11 1
D, =11 1 —3=1| |—3| +(=1) |=—312El
2y o 2 5 21 5 21 -2
2 1 -1
_ U1 =3 L4 <3|, 4 11)
D, =4 11 —3_2|21 5| 1|3 |+ D 21|_156E1
3 21 5
2 3 1
1 11 4 11 4 1
D,=l4 1 11|=2 ~3 +1 = —780]
L3 dlealh Bt Heag )
_D_-312_, _Dy_1s6_ . D, _-78__
T DT s Tt YT D T 787" M z="p T 78"
Exercises

Use Cramer's rule to solve the system

(1) x+2y+3z=17
3x+2y+z=11
x—5y+z=-5 O

(2) x+2y—3z=-2
x—y+z=-1

3x +4y—4z=4
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