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J (6 pts) The augmented matrix for a linear system of equations has been re uced to

reduced row echelon form. Expres{he solution sg,‘c as a linear combination of

column yectors that contain only numerical entries.
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2.1 - Determinants by Cofactor Expansion Hon Ol

Definition 1: If A is a square matrix, then the minor of entry a;; is %CAWZ%
denoted by M;; and is defined to be the determinant of the

submatrix that remains after the ith row and jth column are deleted

from A. The number (—1)"*/M;; is denoted by C;; and is called the

cofactor of entry a;;. & i Ay 4{3 .
Ar.:[awj \“‘5 A-/- +//m)(
o 2t 3 —7‘ M
Ex: Find all the minors and cofactors of A = [4~ £2  =9]|. )
all the minors and cofactors o t '5\"\'2/ Q_')Hﬂ
M — -z 1 - U -9 Y =2
I S 0 Mz 2 6 Mfz‘_ 2 s
= —1244S M, = Y2 My =z4
L, =42 (is=24

B 3 Z =7 |2z 3
MZ\Q < b MZZ '_lz_ b Mzgg Z S
M;\: §5 Mz2= 2@ M2z = b/
(2= —S> (22 =% Cez3="

5 _|z -7 — |2 Sl
py= |23 e eI
M3z = — Yl M3zz= 10 Mzz=—/b



Definition 2: If Ais an n X n matrix, then the number obtained by
multiplying the entries in any row or column of A4 by the
corresponding cofactors and adding the resulting products is called
the determinant of A, and the sums themselves are called cofactor
expansions of A. That s,

det(A) = ay;Cyj + ay;Cyj + -+ ap;Cy;
(cofactor expansion along the jth column)

= a;1Cp + a;Cp + -+ ap i

(cofactor expansion along the ith row)

Ex: Compute the determinant of the matrix A above.
4+ =
2 3 —7|

—Z =9|= + =/
U=z [33) 42) 7 (24)

g2 =g |t W25 2

11. Use the arrow technique of Figure 2.1.1 to evaluate the
determinant. 20 +8H+(k = IO

H5— 1D+
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Theorem 2.1.1 If A is an n X n matrix, then regardless of which row
or column of A is chosen, the number obtained by multiplying the
entries in that row or column by the corresponding cofactors and
adding the resulting products is always the same.

_ Apnibdn

16. Find all values of A for which det(4) = 0.

A—4 0 0
A=1]1 0 A 2]
0 3 1—-1
Ay O o
dtl)j=0 == |9 A 2 [ =0
o 3 A\

Nz
(M)Js A-l| 7O

(3¢ (X=x-¢) =O
(-0)(x-3)(+2) =o

[Q;\Z, 3.4




Theorem 2.1.2If Ais an n X n triangular matrix (upper triangular,
lower triangular, or diagonal), then det (4) is the product of the
entries on the main diagonal of the matrix; that s,

det(4) = a;1a22 " Anp-

31. Evaluate the determinant of the given matrix by inspection.
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