Problem set 6: matrices and determinants.

(1) Find the products of the following matrices:
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(d)[? H,(e)[l 2 345]".[12345],
2 01" [2 0
0 [12345]-[12345],()]|31 31
3 2 3 2
(2)ForA:{é 1}andB:{(1) é]ﬁnd:

(a) A2 +2AB + B? and (A + B)?%
(b) A2 —2AB + B? and (A — B)%;
(c) A2— B%* (A— B)(A+ B) and (A+ B)(A — B).
(3) Show that for every integer m > 1 and a # 0, b # 0, the following equalities hold true:

a 01" a™ 0 1 al™ 1 ma
(2) Ob} :{0 bM}(b)[o 1} :{0 1]’
cosa —sina | cosma  —sinmao a 1™ a™ ma™ !
(c) sina  cos« - [ sinma  cos mao () 0 a - 0 a™ ’
1 101" 1 m mb
(e) |0 1 1 =10 1 m
0 01 0 0 1

(4) Find all matrices A € K2, where K is an arbitrary field, such that
127 [12 10] [11 1o0], [11 -
(a)AL 0]_[1 O}A <b)A{0 0]—[0 0}’((7) {0 O]A_[O 0]’@‘4 -

o= t]

(5) Find the determinants of the following matrices:

1 2 3 -1 5 4 02 2 1 2 3
(a) | 5 1 4|, (b) 3 =201, (¢gl2 02|, (d |45 6],
| 3 2 5 | -1 3 6 220 789
a b ¢ sinaw cosa 1 where . 3, are
() | bcat, (§) S%nﬁ cosf 1 the values of the angles in a triangle,
¢ a b | siny cosy 1
(1 ¢ ¢ 11 1
(g) | € 1 e |, wheree=-1+ z*/Tg , (h) | 1 e &* |, where e = cos i 4 isin 7,
| e & 1 1 g &8
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sin (3 0 rcos [
1



(6) Find the following determinants:
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(7) Evaluate:
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over Zr,

1 2 35

2 21 4

3 0 8 10

(8) Find determinants of the following matrices of degree n:
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[a 1 1 1 1] [ «a 1 1 1 17
1 a 1 1 1 -1 a 1 1 1
1 1 a 1 1 -1 -1 a 1 1
D111 a 1] (e : ,
R : -1 -1 -1 a 1
11 11 a | 1 -1 -1 -+ —1 a |
[1 n n non| [a 0 0O 0 07
n 2 n n o n 0 a b 00
nn 3 - n o n 0 0 a 0 0
(f> Toon : Y (g) oo . o
nnmn - n—1mn 000 0 a b
| n nn - n o n | b 00 0 0 a |
(9) Determine which of the following matrices are invertible and find their inverses where possible:
1 2 L2 =3 (1)?_2573 111111
<a)[2 5]’(]0) 8(1) ? ©loo0 1 2 W 01
00 0 1 1 -1 -1 1
2 3 2]
(e) 1 =10
-1 2 1

(10) Solve the following n_qatrix equations:

41 4 —6
@xloi]=15 7]
4 1 4 —6
(b){o 4]X__2 1}’
1 1 -1 1 -1 3
X|2 1 0 |=]4 3 2/,
1 -1 1 1 -2 5
(21 -3 1 -2 4
(d>_3 2]){{1 1]_[3 —1]'
(11) Solve the following systems of matrix equations:
( 2 1 31 2 8
) {1 1}X+{21 e
3 -1 2 1 4 9 ]
LE N R L By
([ 1 1 31 35
Wl L1 Xty Y =111
L1l [y
! 137 7|5 3




(12) Find inverses of the following matrices: (a)

2 —1 0 0 0]
-1 2 -1 0 0
0 -1 2 0 0
() :
0 0 0 2 -1
L0 0 0 -1 1 |
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