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ConsiderA=[a,];.,

Then, [A |~ a2 agg Determinant Adjoint of a Matrix
’ a1 ap» a3,
Every square matrix associates to an expression or a an 212 23 Ay Ry Ay
d31 a3y assz 3 3 3 g . A A A
. number which is known as its determinant. [fA=[a, ] IfA= |ay a3 aj|, thenadjA=|M2 S22 H32)

Expansion along first Row (R,) : : . !

- is a square matrix of order n, then the determinant of Az Ay Agp
| A ‘ =a (322333 o aszazz) —ap (321a33 - a31a23) + 313(3212132 - a31a22)

¢ 431 433 4as3
B Aisdenoted by det (A) or |A|or A. .
= a5, — Ay 838y — 312321a33+ A)p8;,dy3 + ;38,3 —a1385,dy, where Aij is the cofactor of aij

T If A be any given square matrix of order n, then

n Afat A) = (ali A A= |A| T Singular and Non-Singular Matrices
where [ is the identity matrix of order n.

A square matrix A is said to be singular if |[A| =0,
Properiies of Determinants 3 otherwise it is calle.d non-singu}ar matrix.
R If A & B are non-singular matrix of same order, then

The value of a determinant remains AB & BA are also non-singular matrices of same order.
unchanged if its rows and columns are

interchanged.

If any two rows (or columns) of a D ET E RM I NAN T§
determinant are interchanged, then sign of J

determinant changes.
If any two rows (or columns) of a -
determinant are identical, then the value of If A and B are two matrices such that
determinant is zero. AR =T=BA
If each element of a row (or a column) of a then B is called the inverse of A and it is denoted by AL,
determinant is multiplied by a constant k, 1 adiA
then its value gets multiplied by k. Also,A = —— |if|A]|#0
If some or all the elements of a row or B |A]
column of a determinant are expressed as a y Properties of Inverse Matrix
sum of two (or more) terms, then the Area of a Trian gl e Let A and B are two invertible matrices of the same
determinant can be expressed as a sum of two order, then
%;)rhmore).deti:r_mlinantfs. i Area of a triangle with vertices (x,, y,), (X,, y,) and @ A B)_1 =BA"!

the equimultiples of corresponding % is iven . N y
elements of other row (or column) are added a8 ELPETLT % 1 (i) (AT) b= (A 1)T
to each. element of any row or column of a 1 N (ifi) adj( A_l) = (adj A)_l
determinant, then the value of the A==|Xy y, 1
determinant remains the same. 2

X3 y3 1

(vii) |AT| =|A|, where A = transpose of A. Applications of Determinants and Matrices

Inverse of a Matrix

Solution of System of Linear Equations using » Unique solution of the equation AX = B is given by
Inverse of a Matrix X=A"B, when|A|#0

(Viii) If A =[aj;]3.3, then [kA| =k’ |A].

(IX) The determinant of the product of matrices is Y Consider the system of equations
equal to product of their respective
determinants, i.e., |[AB| = |A] |B|, where A & .
B are square matrices of same order of a Determinant

* A system of equations is said to be consistent or
Minor and Cofactor of an Element ax+byy+cz=d, inconsistent according as its solution exists or not.
a,x + by +c,z=d, » For a square matrix A in the matrix equation AX =B
;X + by +cyz=d,4 (1) If|A|# 0, there exists a unique solution and the
Minor: The determinant that is left by cancelling the row and system of equations is consistent.

column intersecting at a particular element of a determinant is LetA= [81 b ¢ = 4 (i1) If|A| =0, and (adj A) B # 0, then there exists no
called the minor of that element of the determinant. Minor of e = 2, b o | X=|v|&B=|d solution and the system of equations is

an element a;; of a determinant is denoted by M;;. 2 %2 Q2pa=)Y 2 inconsistent

Cofactor: The cofactor of an element a;; of a determinant is a3 b3 ¢ g d; (iif) If |A| = 0 and (adj A) B = 0, then the system may

iy . . t be consistent according as the system
: 1] Then, we can write, AX =B i.e., or may not ; 1ng yste
denoted by A;; (or Cy) and is equal to (-1) ~ M. has either infinitely many solutions or no solution.




