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The Determinant of Matrix

Definition: (Determinant of Matrix) 4&sixaql) 115

For every matrix A, there exist a function between the matrix A and the
value of scalar number, this function is called the determinant of matrix A
and is denoted by det(A) or |A] .
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Method of Find Determinant : (223al) sl (3 5k)
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IfA= [a11]1x1 ’ then

= |Al=]an | =an -

Example: LetA=[10],find |A| ?

Solution : = |A|=|10]| =10.
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Example(1) : LetA=[ ; O] find |A[ ?

Solution :

=|A| =| _sz | =—8-(0)— (5 - (7)) =0—35=—35.

Example(2) : LetA=[ ] . find |A|?

Solution :

_2/7 _3 . i y
=|A| = ZK ; |= (6D~ (=3 - (@)= ——(~-6)=—
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IAl = a11022033 + Q1203031 + A13A21A3 — A13020317 — A11023032 — 012021433
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Example (1): LetA=[1 2 -—1] ,find]|A| .
0 -4 O
Solution :
+ + + - - -

Al = |

= |A] = (1) (2) (0) + (0) (-1) (0)+ 3) (1) (-4) - (3) (2) (0) - (1) (-1) (-4) - (0) (1) (0)
=|A| = 0+0+(-12)-0-4-0

=|A| = -16
1/4 -1/6 1/2
Example(2) :
Let A=[ 0 0 —2 ] , find det(A)
—2 8 0
Solution :




=>]A|=( i_) (0) (0) +(‘?1) (=2) (=2) +( ;_) (0) (8) = ( ;_) 0) (=2) - ( 12) (=2) 8) - (‘_;) (0) (0)

S|A| =0+ +0-0+4-0=__- +4=
3 3 3
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Some Properties of Determinants : <clsiaall claae gal i (an

Theorem (1) :

If all elements of one row or ( one column ) of square matrix A are zero , then
IA| =0.
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Example: LetA=[ 2 1 -9],find|A] .
O 0 O

Solution :
A gl A ddaa il (1) Al e 0 el Anea Q) diall ¢ Ly

= by Theorem (1) we get = |A]| =0
Theorem (2) :

If there exists two rows or ( two columns )of square matrix A are equal , then
|A| =0.
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Example :
LetA=[1/7 0 1/7] ,find]|A| .
0 4 0
Solution :
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= by Theorem (2) we get = |A| =0




Theorem (3):

If one row or ( one column) in a square matrix A is a multiple of another
row or (column), then|A| =0

Example :
8 4 -8

LetA=[ 1 0 1] ,find |A] .
4 2 -4

Solution :

By Theorem (3) we get = |A| =0
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Theorem (4) : If A and B are square matrices , then |A-B| =|A| - |B|

In general 4s\s o g

IAIAZAn|=IA1IIA2|IAn|

Example :

LetA=[ L0 find ,|A|,|B| ,|AB|,]A3-B]
3 ol Bl

Solution :
1 2
=IAl=1,><, 1=(1)(0)-(2)-(3)=-6
=1Bl=1_>< ) 1=(1)@2)-(0)- (7) =2
=|AB|= [A]:|B]|=(-6)(2)=-12
=|A3-B|] =|A-A-A-B|=|A|-|A|:|A|]|B] (By theorem(4))

=(-6)(-6) - (-6) - (2)=-432
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Theorem (5) :

If A is a triangular matrix, then the determinant of a matrix A is an equal to

the product of the elements of main diagonal .
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Example (1): LetA=[0 5 4 1],find |A] .
0O 0 -1

Solution :
Since A is a triangular matrix , then by Theorem(5) we get:

= |Al= (4) (5) (~1) =20
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Example (2): LetA=[ 12 8 0], find |A] .
15 6 =2

Solution :
Since A is a triangular matrix , then by Theorem(5) we get:

=[Al = (=7) (8) (—=2) = 112

Theorem (6) : IfAis asquare matrix ,then |AT| = |A] .

0
Example : Let A=| 9]
8

3 0
1 7
4 5




= |A] =168+0+0-0-135-0 =168 — 135 =33




= |AT| = 168+0+0-0-135 -0=168-135 =33

Then , |AT| = |A]

Theorem (7) :ifAisan n X ninvertible matrix , then [A~1| = *

Al

Example :
LetA=[° * find [A-1]?
3 3

Solution :

Since, [A| = |3 4
3= 33

And, by theorem (7) = |A-1| =% = -
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1) LetB =| ] ,find |B]
Q1) g _=
1 1 1
(Q2)LetA=[ 3 5 —4 ].Find |A2A-1], |AT|
—2 7 0
(3 LetA=[ ° > andB=[ © 9
-1 -3 -2 4
Find

|A-1 ,|B-1| , |A-B|, |[B-A|, |[B-A2A-1, |AT-B-1 , |A-1:AZB|

-2 -3 0
(Q4) LetA=[-5 -9 1] ,find|A|, |AT| ,|A-1] , |A3|
-1 0 1

(Q5) Let |B|=2—2i.Find |A| such that A= BBBTB-!




