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a1 ai2 a13_ 3 2 1
A= az1 QA22 A23 Ex: A=14 5 2
a3zl as9 ass 5 2 2
ayy a12 a1z | 3 2 1
Multlply R2 and R3 by a1 — |[Q11G21 a11a922 a110a23 Multlply R2 and R3 by 3 — |12 15 6
11031 11032 (11033 15 6 6
Replace Replace
Ry — Ry + (—agl)Rl Ry — Ry + (74)R1
and and
R3 N Rg + (_a31)R1 R3 — R3 + (_5)R1
2 1
arl a2 a3 K
— aiiag2 — ai20a21 a11023 — a13d21 0 41
0 aiiazz —ajpasr  ajjasz — a13a3;
Multiply Rs by ai1a2e — a12a2: Multiply Rz by 7
—
aj a2 a3 3 2 1
11022 — 12021 11023 — 413021 — |0 7 2
0 (a11a22 — a12a21)(a11a32 — a12a31) (a11a22 — ai2a21)(a11a33 — a13as:) 0 —28 7
Replace Replace
R; — R3 + [—(a11a32 — a12a31)]Ra Rs; — Rs + (4)R»
ail a2 a13 3 2 1
— 0 aii1a22 — ai20a21 a11023 — A13021 — |0 7 2
0 0 allA 0 0 15
where
an = (011022 - alzazl)(ana?,s - a13a31)
—(a11a32 — a12a31)(a11023 — a13a21)
2
= @]1022033 — @11013022031 — (11012021033 + G12013G21031
2
—(0110236132 — 011013021032 — 011012023031 + a12a13a21a31)
= a11(a11a22a33 — 13022031 — A12G21033
—a11a23032 + G13021G32 + A12023031)
So A = ai1a22a33 — A11023G32 + G12023031 — A12G21033

+ai13a21a32 — a13G22a31
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Let’s try to rewrite this determinant for a 3 x 3 matrix in a better form:

A = 11422033 — Q110230432 + Q12023431 — (12021033 + A130A21A32 — A13A22031
= a11(a22a33 - a23a32) - alz(a21a33 - a23a31) + a13(a21a32 - a22a31)

= ajp - — a2 + a3 -

= an - —aj - + ag3 -

where A;; is the matrix obtained by

Ex: Use this formula to compute the determinant of A = (Same matrix as on p. 1)

QU = W
N Ot N
DN DN

DEF For n > 2, the DETERMINANT of an n X n matrix A = [a;;] is given by

det A =

NOTE: If A is a 4 x 4 matrix, A;j is a 3 x 3 matrix. So det A is defined in terms of the determinant of a 3 x 3 matrix, which in turn is defined in

terms of a 2 X 2 matrix.



