MTH 461 12. Review: Determinants

= 0 if A is not invertible

A det A
square number # 0 if A is invertible
matrix

e Cofactor expansion. If A is an n x n matrix

a1 ... dqp
A=

adpn1 ... dpp
then for any 1 < j < n we have

detA=  (=1)"ay; - detAy;
+ (=1)*"ay - det Ay

+ (=1)"a,; - detA,;
where A;; is the matrix obtained by deleting the i row and j™ column of A.

Example.
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e Cramer’s Rule: If Ais an n x n invertible matrix then

G G -+ CGn
A1 1 Co G - Cyp
detA | : : :

C1n C2n Cnn

where Cij = (—1)i+j detA,-j

Consider a matrix equation:
Ax =b

if A is an invertible matrix, detA = +1 and all entries of A and b are
integers, then the solution of this equation consists of integers.
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