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(d) Inverse of a Matrix

The inverse of a nxn matrix A= [aij} is denoted by A™ and is an nxn matrix such that

AAT =ATA=
where | isthe nxn unit matrix.
Note:
(i) If A hasinverse, then A is called a nonsingular matrix.
(ii) If A has no inverse, then A is called a singular matrix.

(iii) If A has an inverse, the inverse is unique.

The inverse of a nonsingular nxn matrix A= [aij] is given by
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where A, is the cofactor of a; in det A. Note well that in A™, the cofactor A; occupies the
same place as a; doesin A.
Cofactor of a

A determinant of order n is a scalar associated with an nxn matrix A= [aij ] , Which is written

8, i
D=detA=| 2 a'f2 o
anl an2 ann

and is defined for n=1 by D=a,,
and is defined for n>2 by
D=a,C,+a,C,+...+8,C, (i=12,.......,0or n)
where C; =(—1)i+j M; and M, is a determinant of order (n—1), namely, the determinant of the

submatrix of A obtained from A by deleting the row and column of the entry a; .
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M, is called the minor of a; in D and C; is the cofactor of a; in D.

ay, _a21:|

Example: Let A:{all 6‘u]then cofactor of A is [A,j]:{ 2, a
T%2 1

1 a22

_ 1 a —a,
Hence, A" = 2 ?
det A [A' J det A { a, a,

E ILtA31th fth'[]4_2
Xample: Le = , then cotactor o IS = .
P 2 4 A 2 3

T 4 -1
:[A'J] _{_2 3:|'

o 114 -1 04 -01
Hence, A [AJ = -
det A 10/-2 3 -0.2 0.3
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