Decision Mathematics 2 SolutionBank

Recurrence relations 7B

1 a u,=502"

n—1
b by =4 (ij
2

n—1
¢ dy= 10(—£j
10

d x,=2(-3)
2 a u,=5+3n

! 1 1 1
b x =2+ i=2+—nn+1)=24+—n+—n’
" Z 2 ( ) 2 2

i=1

c yn=3+Zn:(i2—2)=3+én(n+l)(2n+l)—2n
i=1

d s,=1+2> (i-D)-n=l+n(n-1)-n=1-2n+n’
i=l

3 a CFisa, =c(2")
PSisa,=AsoA=2A+1=>1=-1
GSisa, =c(2")-1
Since a, =1, 2c—1=1=c=1
Soa, =2"-1

b CFisu, =c(-1)"
PSisu,=AsoA=-A+2=>1=1
GSisu, =c(-1)" +1
Since u, =3, —c+1=3=c=-2
Sou, =2(-1)""+1

¢ CFish =c(3")

PSish =2 soﬂ,=3ﬂ,+5:>ﬂ,:—§
. s
GSish, =¢(3 )—E
Sincehozl, C—ézljczz
2 2

7 5 1
Soh =—3")—==—(7x3"-5
. 2( ) 5 2( )
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3 d CFisb, =c(-2)"
PSisb =As0oA=-24A+6=A=2
GSisb =c(-2)" +2

. 1
Since b, =3, —2c+2=3=>c= -3

Soisb, = —%(—2)" +2=2+(=2)"

4 a n— 1 teams play each other g,-1 times. When an nth team is added, this team has to play each of
the other » — 1 teams once, so there are g,-1 + » — 1 games in total. 1.e. g =gu-1 + n—1. g1 =0.

b =gt ii"—il
r=2 r=2

n(n+1) n(n+1)

=0+
2

—1—(n—1):

S5 au, :c(4”)+/1,/1:4/1—1:>/1:§

SoGSisu, = c(4")+%

b i 4c+§=3:>c=2

2 1 1
PSisu ==(4")+=—=—(2x4" +1
. 3( ) 3 3( )

i detlo0m oo b
3 12
: 1 11 L
PSisu =——(@4")+—=—(1-4"
, 12( ) 3 3( )
i 4c+§zzoo:>c:@
PSisu, =22 (47) + - = L (59947 1)
12 3 3

6 a CFisu,=c(3")
PSisu, =An+u
u,=3u,  +n=>An+u=3(An-1)+u)+n
=0=2A+D)n+Q2u-31)

1 3

SA=——"u=——

2 a 4
SoGSisu, =c(3")—ln—i
2 4

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 2



Decision Mathematics 2 SolutionBank

6 b ?ac—l—i=5:>c=2
2 4 12
3

PSisu, =2—5(3")—ln——:l(25x3”‘1—2n—3)
12 2 4 4

7 a Repeating 3 times gives 7, 8.2, 8.92, 9.352 so u, =9.352

b CFisu, =c(0.6)"
PSis A
A=0.61+4 = 1=10
ctl0=7=c=-3
u, =10-3(0.6)"

¢ 10-3x(0.6)">9.9
= 3x(0.6)" <0.1
Repeating gives n=7

8 a D,=0.95D,-1 + 20, Do =200

b D =c(0.95)"+1
A=0951+20= A =400
D, =200 = ¢ +400 =200 = ¢ = —200

So D, =-200(0.95)" +400 =200(2-0.95")
¢ Asn— o, 0.957n — 0, so the deer population approaches 400 in the long term.

9 u,=4u, -3
GSisu, =c(4")+ 1
A=41-3=> 41=1
c+l=7T=c=6
Sou,=6(4")+1

10 CFisu, =c
PSisu, =A(2")
2A=A+2=4=2
u, =c+2x2"=2""+¢
S=c+4=c=1

Sou, =2""+1
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11 CF is cx 4"
PSis An+u

An+pu=4An-1)+ u)+2n
= n(-34-2)+(@A1-3u)=0

2 8

> A=—""u=—
3477
7:c—§:>c:7—1
9 9

71 2 8 1
= (4 —Zn—==—(T1x4"—6n-8
u, 9( ) 3" g 9( n—8)

12a CFisc(2")
PSis A
A=21-1005 = A=1005
1000=c+1005 = c=-5

u, =—5x2" +1005=5(201-2")

b 201-2"<0=>n=8
1y =5(201-256) =275

13a CFisc(2")
PS is An(2")
U, =2u, —4=2Ax4=2x21-4= A =—1
GS is 2"(c—n)

b 2(c—1):3:>c:§
5
u =2"(=-n
=2 G-

14a u =kx0+1=1
u, =kxl+l=k+1
u, =k(k+0)+1=k>+k+1

b CFisc(k")

PSis A
/1=k/1—1:>/1=—L
k-1
1
O=c—-———=>c=——
- k-1
k" -1
u =
k-1
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14¢ 1 k" gets very large so u, tends to oo

o 1

ii k" tends to 0 so u, tends to ——

iii f-1=-2
k" alternates between +1
so k" —1 alternates between 0 and —2
so u, alternates between 0 and 1

iv k" diverges to oo alternating in sign
sou, also diverges to + oo alternating in sign

15a Zn:(6r+1):6ir+n:3n(n+l)+n
r=1

r=1

=3n’ +4n
b u, =2+Zn:(6r+l)=3n2+4n+2
r=1

¢ 3n° +4n+2=561
=3n* +4n=559=0
= n=13,-14.33..
n=13

16a u, =89—6x Y r’ =89—n(n+1)(2n+1)

r=l1

b n(n+1)(2n+1)>89=>n=4
u, =59=4x5x9=-91

¢ Adding an odd number, 89, to an even number n (n + 1) (2n + 1) gives an odd number.

17a u, =3-n(n+1)

b 3—n(n+1)=-103
=n(n+1)=106
But no 2 consecutive integers multiply to give 106 so this is not possible

¢ 3—k*—k=-459
=k +k-462=0
—k=-2221
k=21
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18a u, = 1.015up-1 — P, uo = 2000

b CFisc(1.025")

PSis A
1.015/1—P=/1:>/1=i=M
0.015 3
GSis c(1.015)”+&??1D
c+ 200P =2000=>c= 2000—&??1D
:@(30_}7)
3
200

u, ==~ (1015 30-P)+ P)

¢ uy=0=1015%30-P)+P=0
~30x1.015"

1.015% 1
P=£127.61

=127.612...

Challenge
a Disk cannot be moved from 4 to C in one jump, so must move from 4 to B, then B to C.
b A—B, B—C, A—B, C—»B, B—A, B—»C, A—B, B—>C
¢ Transfer n — 1 disks from 4 to C (H,-1 moves), then move nth disk from 4 to B (1 move), then

transfer n — 1 disks from C to 4 (H,-1 moves), then move nth disk from B to C (1 move), then
transfer n — 1 disks from 4 to C (H,-1 moves). In total, H, = 3H,, 1 + 2.

di CFisc@3")
PSis 4
A=3A12 = A=—-1
3c-1=2=c=1
H =3"-1

ii H,=3"-1=59048 moves
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