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Lo 4. Quick Characteristic Equa-
tion Nonhomogeneous
L] 1 L]
Solve the recurrence relation a, = 6a,.1 —8a,., + 3".
94 90 89 90
+O
3
atyta sty + Fact=b" - pi(n) + b pa(n) + b;
pi(n) degree d;
= (a-x"+a -x'"+ +a)-(x-b)""=0
= t

a,=6a,.—8a,.,+3"
a,—6a,+8a,.,=3"=3".1.
By the Quick-Characteristic equation; b; =3, py(n)=1,d; =0
> -6x+8)-(x—3)=0
>x-2)-x-4)-x-3)=0
=a,=A-2"+B-3"+C-4"

2 D
Solve the following recurrence relations :
(@)Xn —3%Xng =n,forn3 1 and x, = 1. 94 91

(b)a,=a,1 +n,ifa;=1.

95 94 93
(c)a,=6a,4—8a,,+3" a;=1,a,= 2. 94
d)a—2a,=2",n30,a,=1. 94 93
(920 ° J
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(a) fln)=n
= f(n)=n=1"n,
= (x=3)-(x=1)*=0,
= x=3,1,1

=Xy = (A + Bn)-1" + C-3"

X1 =3%0+1=4,x,=3x;+2=14,
ixg=1=A+C
.|[x1 =4=A+B+3C
'|Ix2 =14=A+2B+9C
>A=-3/4,B=-1/2,C=7/4
=>Xy = (-3/4) + (—=1/2)-n + (7/4)-3".

(b) f(n)=n
= fln)=n=1"n,
= x—1)-(x-1y=0,
> x=1,1,1

=a,=(A+Bn+Cn’)-1"
y=a+1=2,a3=a,+3=35,

ia, =1=A+B+C

.|[a2 =2=A+2B+4C

¥a3 =5=A+3B+9C

=>A=0,B=1/2,C=1/2,

=a, = (1/2)-(n +n’).

(c) f(n) = 3" n
= f(n)=n=3"1,
= (* =6 +8)-(x ~3) =0,
= x=2,3,4

=a,=A2"+B:3"+C4"
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a; = 6a, — 8a, + 3° = 30,
ja, =1=2A+3B+4C
ba, =2=4A+9B+16C
{a, =30=8A+37C +64C

=>A=29/4,B=-9,C=27/8,

>a,= % 2" +(-9)-3" + % 4"

(d) f(n) =2" n
= f(n)=n=2"1,
= x-2)(x-2)=0,
= x=2,2

=a,= (A + Bn)2"
a;=2"+2a,=3,

jag=1=A

1a,=3=2A+2B

=>A=1,B=1/2,

=a,=[1+(1/2)n]-2"

L] 3.

it =2t . +n+2"n31
Solve the recurrence relation ,'t” 0 n-1 TN N
T

+O filn) = n

fy(n) = 2" , 1 fin) f(n)

The recurrence can be written as t,— 2-t, ;=n + 2",
= f(n)=n=1%n+2"1,
= b;=1,pi(n)=n,b,=2, pr(n)=1.



