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Determinants

Determinants :-

Determinants are arrays which are very useful in the analysis and solution of
systems of linear algebraic equations.

- The determinant of a 2x2 matrix A = |Ccl Z

Det(A) or |A| is defined to be determinant
Al =a*d —b*c

@11 Qg Qg3
- The determinant of a 3x3 matrix A =[ 21 Gz Go3

App A3
a3, 33

dz1 A3 Az1 Ay
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¢y = (-1)™

|A|: a11(322*~':133. — 323*332) —dy (321 *a33) + 313(321*332 — 322*331)
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Example 8:. Find determinants for the following:

I- |§ _42|=(3*4)-(-2*7)=12- (~14) =26

1 5 0
4 -1 2 -1y, (2 4
2- |2 42 —1—1|_2 Q|-5|O 0|+0 |o —2|
= 1(:2)=5(0)+0(-2)=-2
4 -7
4 0 —2 0 —2 4
-2 4 ol=4 -1 | [+6 | |
5 7 4 7 T4 > > 7
= 4(-16-0) +7 (8-0) + 6 ( -14-20 ) = -212
12
el R | (¥ 3) % 57 %
3 5
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Notes:.

The value of det. Of any matrix 1s the same 1f the expansion 1s done by using
any row or column.

+ - +
J— + J—
+ - +
1 2 1
Example 9:. | —1 3 2
2 -1 1

- If we take the first row.

1

=115 11215 B

i|+1 |2

3]_ _

2 |=s+10-5=10
- If we take the second row.

_ 2 1 1 1 1 2 _ _

=-D|5 qlesly g2 Zf=3et0=10
- If we take the first collumn.

=113 %= |? f[+2 |5 3=sm+2=10

0O 1 o0 o

- The determinant of a 4=<4 matrixA=f il il ;)

1 1 O 0
1 1 O 0O 1 O 0O 1 O o 1 1
=01 1 1)-1|1 1 1|+0(f1 1 1-0f1 1 1
1 0 O 1 0 O 1 1 0 1 1 O

ol vl Aol -
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H.W:. Evaluate the following determinants:.

2 3 1 2 -1 =2
l.|14 5 2 ans. (-5) 2.1-1 2 1
1 2 3 3 0 -3
2 -1 2
3./t o 3 ans. (-7) [ by used the third row |
0 2 1
1 0 -1
4. o 2 -2 ans. (6) [ by used the first column]
2 0 1
1 1 0 0 1 -1 2
0O 0 -2 1 2 1 2
5. 0 -1 o 7]|abs (38) 6. 1 0 .
3 0 2 1 -2 2 0

ans. (0)

ans. (2)

W o W
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