DETERMINANT ™

o WHAT IS A DETERMINANT 2

Every square matrix can be associated to a number which is known as a Determinant.
If A —> square matrix
|A| or det A or A —> denotes the determinant of A

* Columns: G C2 G * All entries (1,2,3,4,56,7,8,9) are
l ) l called elements of the determinant.
Ri— | SRS

—> is a determinant of order '3".

a c a b d a b c

Then| x z P q s X y z
pr P qr

are all submalrices of A.

o MINORS & COFACTORS

W are defined as the determinant of the sub matrix obtained by deleting i*" row

and j*" column of the determinant (let determinant be A ) JEEGGIEG RO " #

SRIZEGLEE denoted by C; and is defined by

o HOW TO FIND THE DETERMINANT ?

Matrix should be square matrix of order greater then 1, let A = [a]n.n

Determinant of A is defined as sum of products of elements of any one row (or one
column) with corresponding cofactors.

o . o
e A| = a4 Cqy + A12Cy2+ A43Cqa (USing 1% row
sigeagas| — ' e }

Aj =|an azn ax az ax an ax an az
or |A| = an - an
as a an az as an asa an an

Get More Learning Materials Here : & m @& www.studentbro.in



Part Il

PROPERTIES OF DETERMINANTS

The value of a determinant remains unaltered, if the rows & columns are inter-
changed.

™ L
a b« a a2 a3
D=|a b2 c2|=|bi bz bs| = D'=) D & D' are transpose of each other.
as bs G G ¢

If any two rows (or columns) of a determinant be interchanged, the value of
determinant is changed in sign only.

& ® L
a b a az bz c
D=]az b2 2| andD'=|a b «a =}m
az bz c azs bs c

If a determinant has any two rows (or columns) identical, then its value is zero.

L J @ L]
a b aq
D= |an b1 a | then it can be verified that m
a3 bs

If all the elements of any row (or column) be multiplied by the same number then the
determinant is multiplied by that number.

L L J L
a b a Kai Kbi Ka
D=|a b @| andD'=|az b2 @ |= m
a3 bz @ as b: a

If each element of any row (or column) can be expressed as a sum two terms then the
determinant can be expressed as the sum of two determinants.

[ @ ©
airtx bit+ty a+z a b a X y z
az b2 (&) =|az bz |+ |az b2 c
as bs (& as bs c az b3 c

The value of a determinant is not altered by adding to the elements of any row
(or column) the same multiples of the corresponding elements of any other row
(or column).

L (-] -
a b a ai+maz bi+mbz c+mc2
D=|a b2 c |andD'= az b2 () ; Thenm
as bs a as+naz bs+nbz c3tnc

Note :- While applying this property atleast one row (or column) must remain unchanged.
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DETERMINANT : CRAMER'S RULE

Simultaneous linear equations involving three unknowns x, y and z

L L
aix + by + €1z = dr..ocoviocaaa )
azx + b2y + c2z = da............ (ii)
asx+ b3y + ¢c3z = ds........... (iii)

e e S —

[ ] 3 [ ]
[ D, D, 03]
XE == s YR | Z®o=
D D D
where
a b a d b «a aa di a a b di
as bz c di bz c a3 di c3 az bz ds

At least one of Dy, Da, All least one of Dy,

AlDi=D=D3=0 AlDj=D2=D3=0
Dsis non-zero ] ‘ ! Dz, D3 is non-zero 1 : L

Equations are inconsist- Equations are consistent Equations are consistent Equations are consistent

|

]

|

|

|

|
D=|a b2 c2|:Di=|d2 b2 ;2| Da=la d2 2|:D3=|az bz do
|

!
-ent & have no solution & have infinite solution & have unique solution & have a trivial solution
!

given equations are said to have trivial solution.

If a system of linear equations (in two variables) have definite & unique solution, then they
represent intersecting lines.

If a system of linear equations (in two variables) have no solution, then they represent

= If a given system of linear equations have only zero solution for all its variables then the
|
parallel lines. |

' 3 3

If a system of linear equations (in two variables) have infinite solutions, then they represent
Identical lines.
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