3 x 3 Exercise Set M (recurrence relations), November 27, 2016

3 x 3 Exercise Set M (recurrence relations)
Linear Algebra, Dave Bayer, November 27, 2016

[1] Find A™ where A is the matrix

0 1 0
A= 11 1 -1
1 -1 1
o[ 32 (1ot [0 1 -1
A=-1,1,2 A" = G -3 2 1 +§ 1 01 —1—? 0 2 =2
-3 2 1 1 01 0 —1 1
[2] Find A™ where A is the matrix
0 1 0]
A = 1 -4 -1
—4 4 1
(gm [0 —4 -1 Can | 2 021 4 0 —1
A=-3-1,1 Al = 3 0 12 31 + n -2 -2 -1 + = 4 0 -1
0 —16 —4 | 8 8 4 —-16 0 4
[3] Find A™ where A is the matrix
01 o0
A = 3 4 -3
—4 2 2
19—1—3 —6 0 3 3n51—3
A=12,3 Al = 5 9 -1 3| +2"|—-12 0 6 +7 15 3 -9
18 —2 -6 —14 0 7 10 2 —6
[4] Find A™ where A is the matrix
0 1 0
A= 1|-2 1 -2
2 =2 1
(—1)" 0O -1 -1 20 1 on -3 1 -2
A=-1,1,2 At = 3 0 1 1| + 20 1| + 3 —6 2 —4
0 2 2 —2 0 —1 6 -2 4
[5] Find A™ where A is the matrix
01 0
A = 1 4 -2



3 x 3 Exercise Set M (recurrence relations), November 27, 2016

1 7 —1 =2 —4 0 2 3n 31 =2
A=1,2,3 Al = 5 7 —1 =2 | + 2" -8 0 4 —1—7 9 3 —6
14 -2 —4 —10 0 5 6 2 —4
[6] Find A™ where A is the matrix
0 1 0
A = 1 -4 —4
—1 2 2
0 -4 —4 1 3 4 3 -1 —4
—2)" i 1
A=-2,—1,1 A = ( 3) 0O 8 8| + ( 2) -1 -3 —4 | + 3 3 -1 —4
0 -5 -5 1 3 4 -3 1 4
[7] Find A™ where A is the matrix
0 1 0
A=|-2 -1 1
4 4 -1
-3 -1 1 4 0 -1 0 21
)" —1)" 1
A=-2,—1,1 Al = ( 3) 6 2 2| 4+ ( 2) —4 0 1] + 3 0 21
—12 —4 4 8 0 —2 0 8 4
[8] Find A™ where A is the matrix
010
A = 1 21
-2 21
(—1)n 4 -2 1 1 2 0 —1 3n 0 21
A=-1,1,3 Al = 3 —4 2 —1| + i 2 0 —-1]| + Y 0 6 3
8 —4 2 —4 0 2 0 4 2



3 x 3 Exercise Set N (recurrence relations, repeated roots), November 27, 2016

3 x 3 Exercise Set N (recurrence relations, repeated roots)
Linear Algebra, Dave Bayer, November 27, 2016

[1] Find A™ where A is the matrix

(—2)n 5 -1 =2 1 4 1 2 n 2 2 =2
A=-2,1,1 Al = 9 —10 2 4 —i—§ 10 7 —4 —|—§ 2 2 =2
-5 1 2 5 —1 7 4 4 —4
[2] Find A™ where A is the matrix
0 1 0
A = 3 -1 -1
—1 1
4 -3 -1 5 3 1 1 0 —1
_9\n
A=-21,1 A“:(j) 8 6 2 +é 8 3 2 +%10—1
4 —3 -1 —4 3 10 1 0 —1
[3] Find A™ where A is the matrix
0O 1 0
A= |-2 -2 -1
-2 -1 -2
-1 0 -1 2 0 1 0 1 -1
A=-2-1,-1 A = (2| 20 2| +(1)"|-21 2| +n=1)"1]|0 -1 1
2 0 2 -2 0 -1 0 —1 1
[4] Find A™ where A is the matrix
01 0
A= 12 2 -3
1 1 -1
(| 30 -3 ([1o 3 12 -3
A=-1,1,1 Al = 1 -3 0 3 +1 3 4 -3 —1—5 1 2 -3
-1 0 1 1 0 3 1 2 -3
[5] Find A™ where A is the matrix
0 1 0
A= |-2 —4 2



3 x 3 Exercise Set N (recurrence relations, repeated roots), November 27, 2016

2 0 2 7 0 —2 4 3 -2
1 _9\n _9\n—1
A=1-2-2 A" =202 +(§) 29 -2 +%—8—6 4
7 0 7 -7 0 2 —4 -3 2
[6] Find A™ where A is the matrix
01 0
A= 12 3 —4
1 2 -3
3 5 —4 6 -5 4 0 —2 4
n —_1m -1 n—1
A=2,—1,—1 A“:% 6 10 -8 +(9) 6 -1 8 +% 0 2 -4
3 5 —4 -3 -5 13 0 1 -2
[7] Find A™ where A is the matrix
0 1 0
A = 4 -3 3
-4 -2 -2
8 1 3 -7 -1 -3 -6 0 -3
A=-1,-2,-2 A" = (-1)"| -8 -1 -3 +(-=2"| 8 2 3| +n(-2~*| 120 6
—-16 —2 —6 16 2 7 12 0 6
[8] Find A™ where A is the matrix
O 1 O
A=14 -1 -1
4 2 =2
8 3 —1 o[ 1 -3 1 w20 1
A=1,-2,-2 A“:% 8 3 —1 +(§) 8 6 1 +% 4 0 —2

16 6 —2 —-16 —6 11 —4 0 2



3 x 3 Exercise Set O (recurrence relations, identical roots), November 27, 2016

3 x 3 Exercise Set O (recurrence relations, identical roots)
Linear Algebra, Dave Bayer, November 27, 2016

[1] Find A™ where A is the matrix

0 1 0
A= 12 4 3
4 -2 2
A=2,2,2
1 00 —2 10 6 0 3
—1)2n2
At —2n o1 0| 4n2t| 2 23|40 2) 120 6
0 01 4 -2 0 —12 0 —6
[2] Find A™ where A is the matrix
01 0
A = 2 2 -1
-3 3 1
A=11,1
1 00 -1 1 0 nn—1) 3 0 —1
A = |0 1 0| + n 21 —1 5 3 0 —1
0 01 -3 3 0 9 0 -3
[3] Find A™ where A is the matrix
0O 1 0
A = 1 -2 2
-1 -1 -1
A=-1,—-1,-1
1 00 1 10 20 2
—1 (=1 n—2
A" = (—1)" [0 1 0| +n—pmt| 1 -1 2| 4 2O )2( ) 20 -2
0 01 -1 -1 O -2 0 =2
[4] Find A™ where A is the matrix
01 0
A = 3 2 —1
—4 4 1



3 x 3 Exercise Set O (recurrence relations, identical roots), November 27, 2016

100 -11 0 nn_1 | 40 -1
A = |0 1 0| +n 3 1 —1 +T 4 0 -1
0 01 —4 4 0 16 0 —4
[5] Find A™ where A is the matrix
010
A= 1|-4 21
-3 31
A=11,1
1 00 -1 1 0 nn—1) -3 01
A= |01 0| +n|—4 11 T—SOI
0 01 -3 30 -9 0 3
[6] Find A™ where A is the matrix
0 1 0
A= 1]3 -2 —1
4 4 -1
A=-1,—-1,—-1
1 00 1 1 0 4 0 -1
—1) (—1)"2
A" = (c1)" 0 1 0| +nmtl3 1 1| 4 MO )2( ) —4 0 1
0 01 4 4 0 16 0 —4
[7] Find A™ where A is the matrix
0 1 0
A= 1|1 -2 =2
1 1 -1
A=-1,—-1,—-1
1 00 1 1 0 2 0 =2
—1) (—1)"2
AV = (C1" |0 1 0] +nnnt]1 o1 o] 4 ™M )2( ) 20 2
0 01 1 1 0 2 0 =2

[8] Find A™ where A is the matrix



A" =

3 x 3 Exercise Set O (recurrence relations, identical roots), November 27, 2016

A=11,1
1 00 -1 10 nm—1) 2 0 1
01 0| +mn 1 1 1| + 5 2 0 1
0 01 2 -2 0 —4 0 -2
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3 x 3 Exercise Set P (differential equations)
Linear Algebra, Dave Bayer, November 27, 2016

[1] Find e™* where A is the matrix

0 1 0
A = 3 —1 1
-1 -1 -1
L em[ 211 o [-10 -1 a5 21
A=-2,—1,1 e = —4 2 2| + — 10 1| + — 5 2 1
3 —2 1 -1 2 30 3 6 -5 -2 -1
[2] Find e** where A is the matrix
0 1 0
A = 3 1 3
-3 =2 —4
o em[ 2103 [0 -3 -3 W[ 6 5 3
A=-3,-1,1 et = -6 -3 9| 4+ —10 3 3| 4+ — 6 5 3
816 3 o9 Y lo 1 1 81 6 5 —3
[3] Find e** where A is the matrix
0 1 0
A= |-1 =2 4
1 1 -1
-1 -1 2 1 0 —1 11 2
3t t
A=-3-11 erM=F 3 3 6| +et|-10 1/+%]112
4 -1 -1 2 00 0 4 1 1 2
[4] Find et where A is the matrix
0 1 0
A= 1|4 —4 1
4 2 -3
L em[2 1 L [0 -1 -1 R
A=—4,-2—1 et = 8 4 —4 | + 0 2 21 + — |4 —2 —1
6 -8 —4 4 2 0 0 0 3 4 2 1
[5] Find et where A is the matrix
01 0
A= 1|-4 4 -3



3 x 3 Exercise Set P (differential equations), November 27, 2016

o[22 1 -3 A 6 -3 3 o[ -5 4 -3
A=-1,1,2 eAt:? 2 -1 3 + 5 6 -3 3 + 5 —-10 8 —6
6 —3 9 -2 1 -1 00 0
[6] Find et where A is the matrix
0 1 0
A= |-1 1 -1
3 =3 1
o[ 12 1 o[ 30 1 o [-2 1 -1
A=-1,1,2 eAt:?—l 2 1 + 5 30 1 +7—4 2 =2
-3 6 3 -3 0 -1 6 —3 3
[7] Find e** where A is the matrix
0 1 0
A = 1 -3 -3
3 1 -3
[ 30 -3 4 -1 3 [ 7 2 -3
e e
A=-3,-2,—1 eAt:T -9 0 9| +e?| 8 2 -6 + 5 -7 -2 3
1 0 —1 —4 -1 3 7 2 =3
[8] Find e™* where A is the matrix
0 1 0
A=13 4 3
4 -2 2
9 -1 3 6 0 -3 [ 5 1 3

t
A=1,23 e = % 9 -1 3| +et|-12 0 —6 +e7 15 3 9
~18 2 —6 14 0 7 ~10 -2 —6
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3 x 3 Exercise Set Q (differential equations, repeated roots)
Linear Algebra, Dave Bayer, November 27, 2016

[1] Find e™* where A is the matrix

0 1 0
A=1|-1 —4 -3
—1 1 1
10 -1 W[ 201 1 1 1
e e
A=1,-2,-2 M = 5| 10 -1 +—|-131 +te | -2 —2 -2
-2 0 2 2 01 1 1 1
[2] Find e** where A is the matrix
0 1 0
A= |-1 —4 -2
1 1 -1
[0 -1 -1 L2 1 1 10 -1
e e
A=-3,-1,-1 e = 5|0 3 3|+ 510 -1 -3 +tet| -1 0 1
0o -1 -1 0 1 3 1 0 —1
[3] Find e where A is the matrix
01 0
A= |-3 2 1
4 2 =2
o2t -2 0 1 ot 11 0 —1 tet -5 31
A=-2,1,1 e = 40 2] 4+ 5|49 2|+ — -5 3 1
—-22 0 11 22 0 —2 —10 6 2
[4] Find et where A is the matrix
0 10
A=14 —1 2
3 -1 1
o2t 51 2 ot 4 -1 -2 et 2 2 =2
A=2,-1,—-1 et = o5 | 1024 + - |-10 7 -4} + — 2 -2 2
51 2 -5 -1 7 4 —4 4
[5] Find e™* where A is the matrix
0 1 0
A= |-4 -3 -2

—4 -2 -3



3 x 3 Exercise Set Q (differential equations, repeated roots), November 27, 2016

ot -3 -1 -2 ot 12 1 2 ot 0o 2 -2
A=—-4,-1,—1 et = 5 12 4 8| + 5 -12 5 —-8| + 3 0o —2 2
12 4 8 12 —4 1 0o -2 2

[6] Find et where A is the matrix

0 1 0
A=|-4 -1 -3
—4 -2 -2
s [0 1 -1 e2t[3 -1 1 20 1
A=1,-2,-2 et = 3 0 1 —1 + 5 0 2 1| +te?|—4 0 —2
0 —2 2 0 21 —4 0 —2
[7] Find e** where A is the matrix
0 1 0
A=|]-1 -1 -1
-1 -3 1
2t [0 1 -1 .9 -1 1 et 302 1
A=2,—-1,—1 eM=_—-0 2 2|+ —1]0 7 2|+ -3 -2 -1
1o -7 7 10 7 2 3 13 22 1
[8] Find e™* where A is the matrix
0 10
A=1|-1 4 2
| 3 -1 3
AR 1] st —2 1 -1 10 1
A=1,33 eAtZE 4 -1 1 + 5 —4 3 —1| +t®| 30 3
-4 1 -1 4 -1 3 -1 0 —1
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3 x 3 Exercise Set R (differential equations, identical roots)
Linear Algebra, Dave Bayer, November 27, 2016

[1] Find e™* where A is the matrix
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[2] Find et where A is the matrix
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[3] Find et where A is the matrix

11 0 2t [3 0 —1
5|3 0 -1
33 0 9 0 -3

[4] Find e** where A is the matrix



3 x 3 Exercise Set R (differential equations, identical roots), November 27, 2016

100 2 10 g [1 -2 1
e =¢e|0 1 0| + te** | -3 0 1| 4+ ——|2 —4 2
0 01 —4 —1 2 3 —6 3
[5] Find et where A is the matrix
0 10
A= |-1 21
4 -3 4
A=2,2,2
100 2 10 g [3 -2 1
e =e{0 1 0| +te*t| -1 0 1|+ ——16 —42
0 01 4 -3 2 3 21
[6] Find e”* where A is the matrix
01 0
A=|-1 2 -1
—4 3 4
A=2,2,2
100 21 0 2ot 2 1
e =2e|0 10| +te?*| -1 0 —1 5 —4 =2
0 01 —4 3 2 —3 2 1
[7] Find et where A is the matrix
01 0
A=|-3 2 -1
4 1 4
A=2,2,2
100 21 g [ 1 -2 1
e =2e|0 10| +te**| -3 0 — + — 2 —4 -2
0 01 4 1 2 -3 6 3
[8] Find et where A is the matrix
0 1 0
A= 1]3 -2 =2

2 2 -1



3 x 3 Exercise Set R (differential equations, identical roots), November 27, 2016

A=-1,-1,-1
100 1 1 o0 2ot 0 —2
101 0| +tet]|3 -1 —2 |40 2
00 1 2 2 0 8 0 —4
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3 x 3 Exercise Set S (Markov chains)
Linear Algebra, Dave Bayer, November 27, 2016

[1] Find A™ where A is the matrix

;[ 0 0 0 1 -1 1 3 3 3
A=2,35 A“:? —1 2 —1 —1—7 0 O 0 +? 2 2 2
1 -2 1 —1 1 1 1 11
[2] Find A™ where A is the matrix
2 1 27
A=10220
2 1 2
on 1 0 —1 2n_0—10 4n111
A=0,24 An:7 00 0—|—70 20 +7 000
-1 0 1 |0 -1 0 1 11
[3] Find A™ where A is the matrix
(4 1 17
A=10 3 2
11 2]
1 0 0 0] 3n 1 -1 -1 5n 2 2 2
A=1,3,5 An:z_L 1 1 -3 +7 —1 1 1 +Z 1 11
-1 -1 3 0 O 0 1 11
[4] Find A™ where A is the matrix
(2 1 1
A=1330
|0 1 4
1 6 —2 -2 n 0 O 0 En 2 2 2
A=1,3,5 A“:§—9 3 3| + — 3 1 -3 +§333
3 -1 —1] 3 -1 3 333

[5] Find A™ where A is the matrix

>
I
NN
— W
== O



3 x 3 Exercise Set S (Markov chains), November 27, 2016

[ 53 1 S S T R | T1 11
A=1,35 A“:§ -5 3 —1 +Z 1 1 —1 —|—§ 3 3 3
0 0 0] -2 -2 2 4 4 4
[6] Find A™ where A is the matrix
[2 3 0
A= 1]111
|1 0 3
o] 39 3 [ 1 3 -3 3 3 3
A=0,24 An:? -2 6 -2 +Z 0O 0 O —f-? 2 2 2
—1 3 —1 -1 -3 3 3 3 3
[7] Find A™ where A is the matrix
(4 0 1
A= 1121
|0 3 3
I S B B R I s [3 33
A=1,3,5 A“:§ -2 6 -2 +Z 0O 0 O —I—? 2 2 2
3 -9 3 ] -3 3 1 3 3 3
[8] Find A™ where A is the matrix
(3 2 1
A=11220
11 4
[ 3 -5 -1 g [ 11 -1 .33 3
A=1,3,5 A“:§ -3 5 1 +Z 1 1 -1 —I—? 1 11
0 0 0] —2 -2 2 4 4 4
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