FK1003 Exercises 3 1. INTRODUCTION TO DETERMINANTS

FORK1003

Exercises for Lecture 3

August 6, 2015

1 Introduction to Determinants

Exercise 1.1. Calculate the determinants of the following 2 x 2 matrices:

(a) A= | 2 6] m) B=|"° 13] () C =

-1 3 -2 1

2 Clever Trick for 3 X 3 Determinants

Exercise 2.1. Using the ”drawing lines” method, calculate the determinants of the following
matrices:

3 -1 2 2 4 6 1 2 -3
(a) A=[4 0 -3 (b) B=|-1 -2 -3 ) C=|2 -4 0
0 10 1 5 3 —4 -1 2 3
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3 Cofactor Expansion

3.1 Minors and Cofactors

Exercise 3.1. For a matrix A, denote by A;; the matrix obtained from A by removing the
1th row and the jth column. For

7T =5 2 4
-2 0 3 1
A= -1 2 0 6}’
3 -2 =51
write the following matrices
(a) All (b) A23 (C) A14
Exercise 3.2. Let A be the matrix
3 =21
A=14 6 0
-1 -2 5

Calculate the following minors and cofactors:

(a) May (c) Cna
(b) Mss (d) Cso

3.2 Cofactor Expansion

Exercise 3.3. Calculate the determinants of the following matrices by cofactor expansion
along a suitable row or column:

4 —2 1 (9 30 5

(a) A=|0 1 3 28 13 2 -6
2 -3 1 @ C=17 1 ¢ 3

- 2 3 0 -4

-2 3 -1 _

b)B=|0 5 0 3 2 -5 2
7 -2 1 -2 1 -1 4
. (D=1 45 1 49
0 -4 0 0
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4. DETERMINANTS BY ROW REDUCTION

4 Determinants by Row Reduction

4.1 Determinants and Elementary Row Operations

Exercise 4.1. Suppose we have a 3 X 3 matrix

Q@ Q.
> 00 o
~ O

~.

with the matrix |A|. Write the determinants of the following matrices in terms of |A|:

(4 e f -g h 1
(a) B=|a b c (d) E=la b ¢
g h i d e f
[ o b c . b c
(b C=1 d e f (e) F=|2d—3a 2¢—3b 2f —3c
99 —9h —2i g h i
(0 +3d b+3e c+3f (200 2 2¢
(c) D= d e f ) G=19g h i
g h 7 —d —e —f

Exercise 4.2. Using row reduction and the formula for determinants of upper-diagonal
matrices, calculate determinants for the following matrices:

6 2 —4 (1 2 0 —1]
(a) A= (3 -1 5 41 2
0 1 3 () C=1y 9 3 5
- 6 —4 0 2
-5 2 1 _ _
(b) B= -1 3 2 32 1 =3
9 7 4 46 -1 2
L M D=1y7 o 1
14 3 1
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4.3 Combining Cofactor Expansion and Row Reduction

Exercise 4.3. Calculate the determinants of the following matrices through a combination
of row reduction and cofactor expansion:

42 —4 6 1 5 7 3 —4

10 2 -2 0 1 0 3 -1
@A=10 o o b)B=|0 -2 5 1 2
6 3 —7 1 0 3 0 -1 3

-1 -5 1 2 1

5 The Adjugate Matrix and Inverses

Exercise 5.1. Find the inverses of the following matrices by calculating their adjugate
matrix:

30 1 6 2 —1
(a) A= |[-1 2 -2 (b) B=]0 3 -2
0 -3 4 1 1 -2

6 Cramer’s Rule
Exercise 6.1. Use Cramer’s rule to solve for the following linear systems:
(a)

—r1+ T2+ 1’3:1
Ty + 215 =0
T1 + 229 + 323 = 0.

1+ l'2+3$3 =3
—4$1 + Zo— 3133 =2
53171 + QZL'Q —I— 2[[‘3 = —]_
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