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2.2 Evaluating Determinants by Row Reduction e e 8 91

EXAMPLE 2 th ore m

Relationship Operation
ka,, ka,, kap, Qyy Gy G Theﬁrsftrowqu is
Ay Gy anl=klay a, ay multiplied by k.
Lo L R Ga; 93y Oag

det (B) =kdet(A)

Gy Gy Aoy a;, G, a5 The first and second rows
Ay Gy Q3| ==1ay Gy dy of A are interchanged.
g3 Ay Ay Gy Az diyy

det(B) =—det(A)

ay +kay aptkay aptkay| |ay oa, ag|| A mul.tlpt‘e of the second
a,, sy [ =|dy @y ay| | row of A is added to the
ay, @y, fyy a3y Ay, Gy | | first row.

det (B) = det(A)

We will verify the equation in the last row of the table and leave the first two for the
reader. With the help of Example 7 in Section 2,1 we obtain

det(B) = (ay + kaz)azas + (a1a + kapdanas; + (a3 + kas)azas
— anian(ay; +kass) — aszay (@12 + kax) — anaxlay +kay))

= det(A) + klananas; + apanas + a3t a3
— a3 andy — a3d ax — a3anaay)

= det(A) 4 0 = det(A) L 4

REMARK. As illustrated by the first equation in Example 2, part (a) of Theorem 2.2.3
allows us to bring a “common factor™ from any row (or column) through the determinant
sign.

Elementary Matrices Recall that an elementary matrix results from per-
forming a single elementary row operation on an identity matrix; thus, if we let A = /,
in Theorem 2.2.3 [so that we have det(A) = det(/,) = 1]. then the matrix B is an
elementary matrix, and the theorem yields the following result about determinants of
elementary matrices,

-

P
| Let E be an n x n elementary matrix.

| {a) If E results from multiplying a row of 1, by k, then det(E) = k.

(b) If E results from interchanging two rows of 1, then det(E) = —1,
i (¢) IfE results from adding a multiple of one row of I, to another, then det(E) = 1.
1 .
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