CSE2DMO DISCRETE MATHEMATICS Solutions to Practice Class 5

Standard form : S, —25,-1=3n

Homogeneous version : S _968H =0

Characteristic equation: a—2=0 = a—2=0 so a=2
General homogeneous solution: SH = A x 2"

Particular solution — try: SP = Bn+ C :

LHS=SP —28F  —=3p

= Bn+C—-2(Bx(n—1)4C)=3n

— Bn+C—-2(Bn—B+C)=3n

== Bn+C —-2Bn+2B —-2C = 3n

— —Bn+2B—-C=3n

== —-B=3 & 2B-(C=01ie.B=-3&C=-6
General solution is: Sp=Ax2"—3n—6 (= SH 4+ 8P

Using the initial condition, Sy = 2:
So =2 = A—6=2

e A=28

Solution: S, =8x2" —3n—06
CHECK: So=8—-0—-6=2 v

Also S, —2S, 1 =8x2"—3n—6—2(8x2""!' ~3(n—1)—6)
=8x2" —3n—6—2(8x2""' —3n+3 —6)
=8x2" —2x8x2""' —3n—6+6n+6
=0+3n

=3n  as required.

So, S, =8x2™ —3n—6 is the answer to the initial value problem.

Standard form: T, —Th—1=3n

Homogeneous version: TH —TH =

Characteristic equation: a—1=0 = a=1
General homogeneous solution: TH=Ax1"=A

Particular solution — normally try — 7.7 = Bn + C but because A and C are the same “type”
of item we need to apply the n-times rule:

sowe try TP =Bxn?4Cxn
LHS of the recurrence = X — TF |
=Bn”+Cn—[Bx(n—1)>+Cx(n—1)]
=Bn?>+Cn—Bx(n*>-2n+1)-Cn+C
=Bn? +Cn—Bn>+2Bn—B—-Cn+C
=2Bn+-B+C
RHS of the recurrence = 3n
so 2B=3 and —B+C=0 ie. B=

P_3.2 3
so T, =35n"+3n

N

=

1



General solution is: T, = A+ 3n*+3n (=TH +T))

Using the initial condition we have: Ty =2 =— A=2

3 3 3 3
Solution: |T,, =2+ §n2 + §n or T, = §n2 + §n +9

CHECK: T, =24+0=2 V

Also T, —T,_1=32n+3n+2— [%(n—l)Q—{—%(n—l)—l—Q}

=32 +3n+2- [%(n2—2n+1)+%n—%+2}
:%n2+%n+273n2+3nf%f%n+372
=3n v

So, T, = %nQ + %n + 2 is the answer to the initial value problem.
3. Homogeneous version: IH —[H =0

Characteristic equation : a—1=0 = a=1

General homogeneous solution: I = A.

Particular solution — try: IP = Bn? + Cn. [this is the n-times rule]

Bn2+C’n—Bx(n—1)2—Cx(n—1):%—%.

Bn?+Cn—Bx(n?-2n+1)-Cn+C =
Bn? —Bn?+2Bn—B+c=2Bn—B+C

SOQB:%and—B+C:—% — B:iandC
1.2 1

Particular solution is: IF = an° —qn

General solution: I, =A+ in2 — in

Using the initial condition I = % A+ % — % = % = A+ g =
So A=0.

N

Solution: |1, = -n* — -n|.

1 1
Lo = 1 %1002 — = x 100

4
:$—25:2500—25:2475



