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9.4 SOLUTION OF A SYSTEM OF LINEAR EQUATIONS
BY CRAMER'S RULE

Let apX, + apaXy o + X, = b1
a5 X) y X5 S I o a,, X, = by
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At + a,%; toa Appn = On
be a system of » linear equations with » unknowns x;, x,, ... x, where det 4 # (
and A4 is the coeffficient matrix. Then there exists a unique solution of the
system is given by
det 4, det 4, det 4,
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where 4, is the n X n matrix obtained from 4 by replacing its ith column by the
(b )
by

column|. |,i=1,2,..n.
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Proof: Here
x]a“ 0'12 e aln
X\a a AW |
xodey 4= 4 A DA 2

xlanl a"z “en a’m

[Multiplying ¢, bY ¥ |



ainant 227
pere!
: +x
M T Xy ot X, @ ...a,
+
o | M9 T X022+t 00, ay ...ay,
xlaﬂl % xzanil it + xnarm a"2 . a’m
w /- .
[where q Cl + x262 y A ):"(, ]
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Now
any ap xnaln
a1 dxy XnQ2n
x detd=| ;
hn
ay, A4p xnann
a 9 AQp-1 Xa X0, +...+ x4,
SR s n-1 XAy + Xay +...+ X4y,
a, Aap App-1 X0y T X4, +...+ X4,
[where C, =x,C; +x,C, + ... + x, _ N SOEE, O S
a9, a1 b
ay a as,
S e 2n-1 b =detAd,
a ayn Ann -1 b"
Since det 4 0, therefore .
det 4, det 4, det 4,
X = . Yo = e xX. = .
L' detd ™2  detd " detd

Nl)te:

L Cramer’s ryle is applicable only to a system of n linear equations in n

Unknowng.
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The svstem of equations has a unigue solution ifdet 4 20

1f det 4 = 0 and at least one of det 4, det 4, . dey 4
. : - S An 1S 7€10 then the
system of equations has no solution. :

4 IfdetA=0andalsodet 4, =det 4, = . =det4 -
\ e : n = 0. then the gyge,
of equations has an infinite number of solutions. ystem

S A system of equations is said to be consistent if it has at Jeag one :
Therefore, a system of equations is inconsistent if jt has no solu?’ﬂmmh
. ) 5 I
Example: Solve the system of equations by Cramer’s rule o

x+2y-32=1]

x-y+z=4

X+3p=0.
1 2 .-3
Solution: Here the co-efficient matrix = | 2 -1 | = A, say.
L 38
1 2 -3
Then detA=12 -1 1
P 3T 0

=1(-3)-20-1)-36+1)=-3+2-21=-2220.
Hence, there exists a unique solution for x, y, z.

By the Cramer’s rule we get,
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det A
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1:(0=5) <10~ 1) - 3(10 - 4)

-22
_-—-S+l-18_-22__l
-3 =22 ¢
L& ]
2 -1 4
s o4l i B8
“ det A

1-:(=5-12)-2(10-4) +1(6 + 1)
-22

Il

-17-12+7 -22
~22 -22

=]

.. The required solutionisx=2, y=1, z=1.



