Multiplicative Property

If A and B are n x n matrices, thendet AB = (det A)(det B).
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Row Operations
// Let A be a square matrix.

a. If a multiple of one row of A is added to another row to produce a matrix B,
then det B = det A.

b. If two rows of A are interchanged to produce B, then det B = —det A.

c. If one row of A is multiplied by k to produce B, thendet B = k - det A.

det ET = QbE Jt T

s T =4 ‘

| WY

-
Cc; - =

:

\}U\)v'u et

dekh = dok FiE2Ey .- BBy B

- 1V o YY1l e o ~
= ot By oot Balme --os EbBn D




:ko\bl:Ei ok B2 dﬂ% E’a_, b C‘Q.JC E‘n-a\ 0(9'% E'V\ ét)u'{',r-’)
Ne—"  —

\

= ME EZ ~, A\

= okl detl .,

kA e s Vimay fuadion ol ) ONL (fs—:ﬁ-j

ouss pyv  Co\wwmng

T(cx) = ¢T(x) forall scalars ¢ and all x in R”
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Cramer's Rule

Let A be an invertible n X n matrix. For any b in R”, the unique solution x of

Ax = b has entries given by
det 4;(b)
X =
det A
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i=1,2,..., n
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PROOF Denote the columns of A by ay, ..., a, and the columns of the n x n identity
matrix / byey,..., e,.lf Ax = b, the definition of matrix multiplication shows that

A.Ii(x)zA[el cee X e en]z[Ael Ax A%U

[ -~ b o a]=Ak)

By the multiplicative property of determinants, . .
Y PHUCHTIVE IO - divide through by det(A)
(det A)(det I;(x)) = det A; (b)

The second determinant on the left is simply x;. (Make a cofactor expansion along the
ith row.) Hence (det A) - x; = det A;(b). This proves (1) because A is invertible and
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Cramer's Rule

Let A be an invertible n x n matrix. For any b in R”, the unique solution x of

Ax = b has entries given by

~ det 4;(b)

i=1,2,..., n (1)
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