PROBLEM: Solve

3rxy —dxro =7
8r1 + 99 = —5
SOLUTION: We have
7 —5
—5 9 63 — 25 38
m]. p— p— = —
3 —5 27 + 40 67
8 9
3 7
8 —5H —15 — 56 71
'/I;Z p— p— = -
3 —5 67 67
8 9




PROBLEM: Solve

(1 — 9+ 23 =1
{ 1 +x2 —x3 = 2
|1 — X2 — T3 =3

SOLUTION: We have

1 -1 1
2 1 -1
3 -1 —1

T = —777
1 -1 1
1 1 -1
1 -1 —1




Let

| aijl ai2 alin |
A — a1 a2 az2n
Apl An2 ann |
DEFINITION:

The determinant of an n X n matrix A
is the following sum:

det A = ay1det Aj1 — aja2det Ao
+ ajzdet Aq3

=+ (_1)n+1a1n det A1y,

where A;; are submatrices formed by
deleting from A the first row and jth
column.



PROBLEM: Find

100 1
020 —1
—103 O
011 1




THEOREM:

If A is a triangular matrix, then det A is
the product of the entries on the main
diagonal of A.

EXAMPLE:

3 -7 89 —6
0 2-57 3

O 0 15 0}]=3:-2:-1-4-1=24
O 0 04 -1
O 0 00 1




THEOREM:

We have det A = 0

(a) if A contains a zero-row or zero-
column.

123
EXAMPLE: (456 =0
000

(b) if A contains two similar rows or
columns.

121
EXAMPLE: |[252| =0
20 2

(c) if some row (column) of A is a mul-
tiple of some other row (column) of A.

1 2 1
EXAMPLE: | —2 —4 —2| =0
3 5 7




THEOREM:

Let A be a square matrix.

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

det B.

EXAMPLE:

112
123
338

112
011
002

= 2.

(b) If two rows (columns) of A are in-
terchanged to produce B, then det A =

— det B.

EXAMPLE:

112
123
338

123

— 112

338

(c) If one row (column) of A is multi-
plied by k to produce B, then det B =

k det A.

EXAMPLE: ‘

100 300

1

‘:100|

13
12|



PROBLEM: Find




THEOREM:

Let A be a square matrix. Then
(a) det AT = det A.
(b) det(AB) = det A det B.



