2.2 - Evaluating Determinants by Row Reduction

Theorem 2.2.1 Let A be a square matrix. If A has a row of zeros or a column of
zeros, then det(A) = 0.

Theorem 2.2.2 Let A be a square matrix. Then det(A) = det (AT).

Theorem 2.2.3 Elementary Row Operations

Let A be an n x n matrix.

a) If B is the matrix that results when a single row or single column of A is mul-
tiplied by a scalar k, then det(B) = k det(A).

b) If B is the matrix that results when two rows or two columns of A are inter-
changed, then det(B) = — det(A).

c) If B is the matrix that results when a multiple of one row of A is added to
another or when a multiple of one column is added to another, then

det(B) = det(A).
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Theorem 2.2.4 Let E be an n x n elementary matrix.

a) If E results from multiplying a single row of I, by a nonzero number k, then
det(E) = k.

b) If E results from interchanging two rows of I,,, then det(E) = —1.

¢) If E results from adding a multiple of one row of I, to another, then det(E) = 1.

Tlis s a speciadl case o Thm Z.4-3

#12 Evaluate the determinant of the matrix by first reducing the matrix to row
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echelon form and then using some combination of row operations and cofactor

expansion..
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In #16 and 20, evaluate the determinant, given that |d e f|= —
g h i
g h i a b c
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Theorem 2.2.5 If A is a square matrix with two proportional rows or two pro-
portional columns, then det(A) = 0.

of 2o o == sSee Thy 2.2.1.

Pl o€ 2.2.3 /e) L)

Eagg_ C,a_ge,e 2 L2 . L/@L %’ [
Slan Lt ()= ad—be | Lot g -[a

e L) = clmadl =~ Lb) -
Asgm n72 anf) +hat %ﬂmw—l\ﬁ@fd@a}a
?N@Vﬁ% M%s for padticia S mallor +han nin.




Lot A be an nxn madex and B be
e pwhix reeulhog nﬂmmm/w

w 0*@'
(of giw; ok A &Pwkﬂ Q&}‘?

rew K (k#/, k-f/‘) uses cotacta
T | aed 07 By e
//Hr’w@ |Ber| ave Alorminats

Since Hose ape oL Sjze (=) x (n—1),

o colailors foe ofposite S/ .
CoXaclor expansinm yilhh  Ac(#) = —AotD)

© Lef ﬁt:[a[l Qpz " Ain | be e ("
frow o A. ).t R bo +w Sace as A
&(c@ﬁ- thok A j% N (J"f 0.)
resuts Srmm adding k@ +o by, +ln
J"({A VoY OL /4

71% bJ ) [kar'l tay, K a:, tag, - kai,tajn 7



SN ce ZI)Z:I;[ Q@f Zij) 2 oS
//]fjf) andl (Bjr[ we  equal dor eac 1.

") n
Jd—(B}: S bir Cipr © Zﬂdiﬁmjr) ij

r =l =t

N n
= 2 kairlir * Zagr Cir
a1 =7

= Kk det(D) + Aot(W) |

e D IS Yoo piwhix laed by
/\eF(au‘/? Ha [ vow o8 A wiH 4w
uqﬂ" Y\m\w)L 4

Aws e i Vo oD acd gt rew oL b
ane 2qual By part (b) , e Cln cilrclonge
rows [ ad 5 ol D 4o Slow

At (D) =~ AHD) = Ao (D) = O
= %0[/5):0@%'/1)-



