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CRAMER'SRULE

If det A =0, then the solution X =, | of
the system of linear equations

AX=Db

IS given by

i::L 2,..., N

where A = det A and A; = det A, where A, isthe
matrix obtained by replacing the ith column of A
by b.



Determinant of A

For a3 x 3 matrix

a, a, a;
A= ady d,, dy
ay, a;, a8y

det A =a,,(a,a;; —aya;,)
_5‘21(312333 o a13a32)
+845, (8,8, — 8,8y5) = A

Remark

An extension of the above procedure can
be used to find det A of any n x n matrix M.
However, for n > 3, it istoo cumbersome and error
prone to compute deter minants manually. Almost
every numerical analysis software includes a
subroutine to compute determinants.



Determinant of A

Given
a, a, - &,
Al B2 B
a, a, - a,

det A = ZajkAjk
j=1

forany k=12---,n




Minor and Cofactor of a; of A

Definition:

The determinant of the (n-1) x (n-1) matrix
formed by deleting the ith row and the jth column
of the n x n matrix A Is called the minor of
element a; of A, and is denoted by M;;.

The number
_(_1) ]
A =DM,
Is called the cofactor of a;.
Remark
The signs (-1)* form a checkerboard pattern:
S _




Problem :

Find v..

Solution-by- I_nspection

Stepl. Find voltage component sol utions.

The 2 resistorsin the smplified
circuit are connected in parallel:

+ !
D= [ Zw IO 4370

clircuit

— :gv
| < 7
+ | . The simplified circuit is a voltage
2 42 divider:
open V! = ( j( )
. . + 2
clrcuit v, 30 6V C_) : +4
1
—V
— 7

Step2. Add voltage component solutions.
24 18 42V

+ =
4 I 4

/ "
V, =V, +V, =



L et us rearrange all 10 independent equations as follow:
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1< O A+ 0 Ay +0: Ay + 00 Ay +0e Ay >
A +O'A¥31+O'A71+O'A%31+6'A§1+2"&10,1)

1
X(6 A§91+2A101) becauseaﬂ:aﬁ:---aglz

:%(6) + ilA’O: (2)

Ky K,
=k, 96+k,e2
=k, ovy +kp, el



1; Oc Ag + 00 Ayg + 00 Ay + 0 Ay + 0- A, 1
A \+O’A%39+O'A79+O°A}39+6°A99+2'A10,9J

1
= X(6'A39 T Z'Aio,g)




1 0eA,+0A,+0A,+0A,+0A, |
— >
A ["O'AM +O'A74 +O'AB4+6'A34+2'A10,4J

1
- X(6'A34 T 2’ALO,4)

_Auay . Aoa
S (6)+ A (2)
iy i,

=k, o vy + Ky elg
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L et us rearrange all 10 independent equations as follow:
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L et us rearrange all 10 independent equations as follow:
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