Recurrence Relation Problems

1.2, = 281 = 0; ag = 3.
2. ap = 62, +3; ap = -8/5.
3.2yt 3ap-  =n+2 ag =37/16.
4,2a,- a1 - 2"=0; ag=1.
5. 3an = ~2a,-¢ * 3n4"; ag = 2
6.an-6n- 10=2ap-1; ag = -3
7.2, =331 + 23", ag =10
8. a, - 2ap-1 = -4n2", ay=5

9.2+ 42,y = 1002 + 1; ag = .

10. @y * ap-1 - 4n(-1)"=0; ag = -3

lI.an—San_l+6an_2=0; a0=5, a]=12.

12. an=53n-l ~4apo* 28n; ag = 0; ajy = -136/7.
13. 24+ 2p-1 = 629, ag = 10; a; =0

14. a5 - ap-o + 27; ag=1; ap=1.

5. @ - 7202 + 5aq._ * 6250 = O; ag = 175/12; ay = 451/12.
16. 22, *+ 32,5 = 7251 + 92", ag=-32,  a;=-181/2
17. 68, + 8-y = 285-9 * 5N + 13; ag = 3; ay = 35/6.
18.a4+ 4a,_y - 45+ 43,9 =0; ag = 10; a; =-3.

19. 3, + 929 = 62,1 + 8; ap = 2, ay =20

20.2n =" ap-9; a0=2, ay =

21,8y =2a5_1 * a0 + 4=, ag=4 a=-4

22. ay *+ 28,9 = 22, + 25n3"; ag = 22; aj =67.
23.a, - 8.1 * 152, = 123", ag=0; a;=-8

24 an*+ S+ 2ap_o = 32, +2n; ag=-1, a;=2
25.an-2an_,+an_2=6n—10; a0=2, a;=2

26. ap = 42y, - 4a,-o + 6:2"; ag =5; a; =16,

27. 2y - 3ap-1 * 380 - 243 =88n-30;, ap=1; a; =3 ap = 25.
28.25-2,-4=0, ay =4 a; =2 ap =4 az =2
29.a, - 58,1 * 829 - 44,3 = 2" ap=0; a;=0; a,=8
30.20 - 2242 * 244 =0; ap =2 a;=0; ap =6, az=0.



Homogenuous Problem -~ Forcing Function

l.an—2an_]=0; 0.

2.3 - 621 = 0; 3.

3.2y * 381 =0 n+2
4 2ay-ay-1 =0; 2N,

5. 3, * 221 = O; 3n4",
6.3y~ 2p-1 = 0; 6n + 10.
7.2y 32n-1 = 0; 230,
8.2y~ 2ay-1 = O; -4n2".
9.an+4an-1=0; 10n2+ 1.
10. 2y *+ ay-1 = 0; an(-1)"
1. a - Sa-1 * 6a,-o = 0; 0.

12. 25 - Sap-1 * 4240 = 0; 28n.
13.ay* -1 ~ 62,-2 = 0; 0.
14. 2y - 2p-2 = 0; 2N,

5. 2 *+ 581 + 6852 = 0; 7202,
16. 22, = 7ap-1 * 3ap-9 = 0; on2",
17.6a,* ap-1 ~ 22,-2=0; on+ 13
18. a5+ 4ap-1 * 4ay-o = 0; 45,

19. ay = 62n-1 * 92p-2 = 0; 8.

20. 2 * a9 = 0; 0.

21. 8y~ 2801 = -2 = 0; 4-0N,
22.ay - 2251 * 2819 = 0; 25n3".
23. 2y~ 8ap-1 + 15239 = 0; 1230,
24. 2, - 331 * 220 =0; 2n -5,
25. a, - 281t a0 = 0; 6n - 10.
26. 2 - 4ap-1 * 422 = 0; 62",
27.an - 32y * 3242~ 21-3=0; 88n -30.
28.ap - 2y-4 = 0; ] 0.

29. @, - 5ap-1 * 82,0 - 42,3 = 0; 2N

30. an - 2an_2 + an_4 = O; 0.



Characteristic Poly
1.x-2=0;

2.X-6=0;
3.x+3=0;
4.2x-1 =0;
5.3x+2=0;
6.x-1=0;
7.%x-3=0;
8.Xx-2=0;
9.x+4=0;
10.x+1=0;
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11.%2-5x+6=0;
12.%2-5x+4 = 0;
l3.x2+x—6=0;
14.%2-1=0;
15. %2 + 5%+ 6= 0;
16.2x2 - 7% + 3 = 0;
17.6x2+x-2=0;
18.x2 + 4x + 4= 0;
19.%2 - 6x+9=0;
20.%2 + 1 = 0;
21.%2 - 2% - 1 = 0;
22.%2 - 2% +2=0;
23. %2 - 8x + 15 = 0;
24, %2 - 3%+ 2=0;
25. %2 - 2% + 1 = 0;
26. X2 - 4x + 4= 0;
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27.%3 - 3x2+3x - 1 =0;
28.x4-1=0;

29, %3 - 5%2 + 8% - 4= 0;
30, x4 - 2x% + 1 = 0;

-2,-3
1/2,3
1/2,-2/3
-2, -2
3,3
i, -1
142
e
3,5
1,2
1,1

t1, i
1,2,2

1,21

General Homo Solution
ap = A2M

_ agh
an-A6.
an = A3
a, = AC/2)0,
an, = AC-2/3),
an=A

~ azN
%\‘A3-

= AnN
an = A2,

- Afa)D
an = A(-4)",
an = A-DN,

2, = A2+ B(-3)".

an = A+B-DN,

an, = AC2)N + B-3)N

an, = A(1/2)M + B3,

an, = A(1/2) + B(-2/3)".
an, = AC-2)" + Bn(-2)".
an, = A3" + Bn3".

an, = Al + B(-)N,

an = ACT+V2)0 + B(1-4/ 2,
an = ACT+DN + BC1-DN,
an, = A3 + BS",

an = A+B2"
a,=A+Bn,

an, = A2" + Bn2".

an=A+Bn+Cn2'

an = A+B(=1)"+CiN+ D=,

a, = A+B2N+Cn2,

an=A+B(-1)"+Cn+Dn(-1)",



Particular Solution--Guess and Answer

1. an = 0; (1t's homo)

2.ap= A

3.a,= An + B,

4.a,= A2";

5. ap = And" + B4,

6. a, = n(An + B);

7. a = An3";

8. 2, = n(An2" + B2N);
9.2,=An? +Bn+C;

10. 25 = nC An(- DM + BC-DM);
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11, ay = 0; (it's homo)
12. a, = n(An + B);

13. a, = 0; (it's homo)
14. a, = A2";

5.2, = An2 + Bn + C;
16. a = An2" + B2";
17. 3, = An+ B;

18. an = A;

19.a, = A,

20. ap, = 0; (it's homo)
21. 2, = A,

22. a, = An3" + B3";
23. ay = N(A3);

24. a,, = n(An + B);

25. 2 = n2(An + B);
26. 2 = An22";
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27. a, = n2(An + B);
28. a, = 0; (it's homo)
29. a, = An?2M;

30. ap, = 0; (it's homo)

2, = O.

ap, = -3/5.

a, = (1/4)n + 5/16.

a, = (2/3)2",

ap = (6/7)n4" + (6/49)4".
an = 3n2 - 7n.

an, = 2n3",

a, = -2n22" + 2n2"

2, = 2n% + (16/5)n - 19/25.
3y = 2n2(- 1M + 2n(- 1N
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a, = -2n% - (38/7)n.

ap = 0.

an = (4/3)2"

3, = 612 +17n +175/12,
2= -12n2" - 322"

a, = 45n3" - 183",
= -on3N

a, = 2;3 :

ap =N~

an = NS - 2n2.

a, = 3n22".



General Solution | Initial Value Solutions

1. a, = A2" A=3.

2.2, = AB" -3/5. A=-l.

3. ay = A3 +(1/4)n + 5/16. A=2.
4.2, = AC/2N + (2/3)2", A=1/3.

5. 2 = AC-2/3)0 + (6/70n4" + (6/49)4" A =92/49.

6.2,=A+3n%-7n, A
7.2, = A3N + 2n3N, A=
8. a = A2" - 2n22" + 2n2", A=S.
9.2, = A(-4)" + 202 + (16/5)n = 19/25, A=3
10. 2, = A= DD+ 2n2(- 1) + 2n(=1)M A
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1., = A2" + B3N,

12,3, = A+ B4" - 202 - (38/7)n.

13. a, = A2" + B(-3).

14, a5 = A+ BN+ (4/3)2"

15, 3 = AC-2)" + B(-3)" + 602 + 170 +175/12
16. a, = A(1/2)" + B3N - 12n2" - 322"
17. 2, = A(1/2)N + B(-2/3N + n + 2.

18. a = A(-2)" + Bn(-2) + 5,

19.a, = AN+ Bn3" + 2,

20. ap, = AN+ B(-DN

21,2y = AU1+¥ 20+ BO =420+ 2011
22. 2 = A(1+1)N + B(1-D1 + 45037 - 183"
23. a, = A3" + B5" - 2n3".

24,2, = A+B2"-nZ

25.3, = A+ Bn+n3 - 2n2.

26. 2, = A2 + Bn2" + 3n22".
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27.an=A+Bn+Cn2+n4+n3. A

28. 2, = A+ B(=D)"+ CiM+ D=1, A=
A
A
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29. 2, = A+ B2"+ Cn2" + n22N
30.ap= A+ B(-1"+Cn+ Dn(-1",



