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Matrix algebra has at least two advantages:

*Reduces complicated systems of equations to simple
expressions

sAdaptable to systematic method of mathematical
treatment and well suited to computers














































DEFINITION

If Ais any » x » matrix and C}; is the cofactor of @y, then the matrix

i Ciz = Cin

Cn Cp ~

Cut G2 = Com

is called the matrix of cofactors from A. The transpose of this matrix is called the adjoint of 4 and is denoted by adj(4)-
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Co factor Matrix



* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

Mj1: remove row 1, col 1
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* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

Mj, : remove row 1, col 2
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* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

e Mjz:remove row 1, col 3
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* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

M1 : remove row 2, col 1
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* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

M, : remove row 2, col 2

s
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M, =

1 -2
2 0

l\l i

v
=




* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

M3 : remove row 2, col 3
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1 1
2 7

l\l i

v
=




* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

Msj1 : remove row 3, col 1
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* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

Ms, : remove row 3, col 2

12>
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* To define det(A) for larger matrices, we will
need the definition of a minor M;

* The minor M;; of a matrix A is the matrix

formed by removing the th row and the ith
column of A

Msj; : remove row 3, col 3

12>
I




Co — Factor Matrix

- -
Findco factormatrix |2 1 o
-9 2 4

L o
Co-Factorof 3is A ;= (-1) . M,, = (-1)2[2 4]=1|1-4 — 2.0/=34 -0

=1.4=4
Co-Factorof -7is A = (-1)42 M0 [2 =1 [24-(-00)[=1]8+0l

=-1.8=-8

Same procedure apply for all elements
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Determinants
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DETERMINANT

Every square matrix has associated with it a scalar called
its determinant.

Given a matrix A, we use det(A) or |A| to designate its
determinant.

We can also designate the determinant of matrix A by :
replacing the brackets by vertical straight lines. For
example,
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Definition 1: The determinant of a 1x1 matrix [a] is the scalar a.

Definition 2: The determinant of a 2x2 matrix || = is the
scalar ad-bc. (o (ol

For higher order matrices, we will use a recursive procedure to

compute determinants.
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Solution
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INVERSE OF MATRIX ggB¥ 2X2

Forrmwila =

52X2

1. Delermunani A

4| = 5(6) ~ 5(4)
|A|=30_—20

M=m

A=D"b%dAi

OBJECTHWES :
S o
charactenstics
of mainces
Apply basic
ofperations on
mainces

K now the
inverse
mnatrices {up o
3X3)

“Hoke
simullaneous
linear
equations up o
3 vanables
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What you can
see??
m,, = 5
m,, — 4 My — 3
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3. Cofacior A

6 -5l
Cofactor —l_ 4 5_]
4. Adijoint A
[ 6 -4l
it = i_ -5 SJ
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INVERSE OF MATRIX 3xa
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4. Iverse A
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1. The value of a determinant remains unchanged, if its
rows and columns are interchanged.

a1 b1 cq a a a3
= [p1 b2 b3| ie |[A|=p"

€1 €2 <3

a by o
a3 bz c3

2. If any two rows {or columns) of a determinant are interchanged,
then the value of the determinant is changed by minus sign.

ais b1 o1 a by o
a b c3| =- [a by ci| [ApplyingRo &> Ry ]

a3 bz c3 a3 bz c3
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3. If all the elements of a row {or column) is multiplied by a
non-zero number k, then the value of the new determinant
is k imes the value of the oniginal determinant.

a by o
k Gy ) b2 Co
a3 by c3

which also implies

a b1 1 ma; mbiy mcy
arz bz C2| =
a3 bz c3
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4. If each element of any row {or column) consists of
two or more terms, then the determinant can be
expressed as the sum of two or more determinants.

ag+x

daz +y
az+Z

5. The value of a determinant is unchanged, if any row
{or column) is multiplied by a number and then added
to any other row {or column).

a by ¢| |ag+mbi-nc; by ¢
& b ©|=@,+mby-nc; by c| [Applying Cy—Cy + mCs - nC3]
az b3 <3| |ag+mbz-nc3 by c3

Gnanam




If any two rows {or columns) of a determinant
are identical, then its value is zero.

a b1
a7 bz Co =0
a b1 o

7. If each element of a row {or column) of a determinant is
zero, then its value is zero.

0O 0 O
a» b o0
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l[a 0 O
Let A =.||0 b 0|be adiagonalmatrix, then

o 0 <l

a 0
A= b 0|=abc
0

0

Gnanam




Thank- you




