
-6 -16-9

det B = -(-18) - (-48) - (-1) + (-6) + (-16) -t- (-9)

= 18 + 48 + 1 - 6 - 16 - 9 = 67 - 31 = 36.
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o 0
o 1

3 1
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1
5 -6 01

D= 0 4 -1 =5(4+2)-(-6)(0+1)+0=36.
1 2 1

Cramer's Rule

If the determinant D = det A = Iall al21 = 0, the system
_ a21 a22

allx + aI2Y = bI,

a21x + a22Y = b2

has either infinitely many solutions or no solution at all. The system

x + Y = 0,

2x +2y = 0

1
1 11 -D= 2 2 =2-2=0

has infinitely many solutions. We can find an x to match any given y. The system

x + y = 0,

2x +2y = 2

has no solution. If x + y = 0, then 2x + 2y = 2(x + y) cannot be 2.



If D =1= 0, the system (9) has a unique solution, and Cramer's rule states 1h1t
it may be found from the formulas

The numerator in the formula for x comes from replacing the first column in A
(the x-column) by the column of constants bl and b2 (the b-colurnn). Replacing
the y-column by the b-column gives the numerator of the y-solution.

Solve the system

3x - y = 9,

x + 2y = -4.

Solution We use Eqs. (10). The determinant of the coefficient matrix is

D=li -;1=6+1=7.

I-~ -; I 18 - 4 14
x=----=--=-=2

D 7 7 '

Ii -:I -12 - 9 - 21
Y = D = 7 = -7- = -3.

1

all

D = det A = a21

a31

al2 a131
a22 a23 = 0,
a32 a33

allx + a12Y + al3Z = bl,

a21x + a22Y + a23Z = b2,

a31X + a32Y + a33Z = b3

has either infinitely many solutions or no solution at all. If D =1= 0, the system ha~
a unique solution, given by Cramer's rule:

lib' a]2 a131 I 1all
x= D :~ a22 a23 , Y = D a21

a32 a33 a31
I 1all a12 bll

z = D a21 a22 b2 .

a31 a32 b3

bl a131
b2 a23 .

b3 a33


