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a)Rn, Rn1+6Rn_2,whereR0 0R1—1 ,
wX(Rﬂ)=m —z—-6=(z—-3)}{z+2)

So the general solution is Ry, = a3"™ + b(—2)". -'Ca,lculate thé coefficients:

Rob = 0 = a + b
Ry = 1 = 3a — 2b o
Solving the linear system ~» a = %, b= —% : \/ :

Ro= 13- L= (3“ o)
is a closed from for the given recurrenée relation. -
b) R.,, = 5Rn_1 + 29R,,_2 — 105R;,—3, Where Ry = 0 Ry = 1 Ry = 1
| wx(R,,)—x -5m —29x+105
Guessiﬁg oﬁe roét, find the foot 3:

X(Bn) = .‘(gg ~3)(a® — 25— 35) = (z — 3)(a +5)(= -7 -

- A Problem 5 - .‘ e



to be Discrete Mathematics I g o .
aded Fixercise Sheet 2 : _ ' M. Giinther, C. Mitukiewicz .

So the general solution is R, = a3"™ + b(—5)" + ¢7". Calculate the coeflicients:

Ry = 0= a + b + ¢
R =1 = 3 — 8 + T7c
Ry = 1 = 9% + 250 4 49c .

Solving the linear system leads to a = 317, b= —;—2,' c= 1—16.

Ro= 3 ;—2(-5)“ T = gli(é,n N R O
is a closed form for the given recurrence relation.
c) Rnp=28Rp_1 —21R,_2+ 18R,.3, where Ry =0,R; =0,R; = 1.
s X(Rn) = m?—gﬁ +21z — 18
Guessing one root, find the root 2:
X(Ra) = (z — 2)(a® — 62+ 9) = (z — 2)(z — 3)°
So the general solution is R, = a2" + b3" + cn3™. Calculate the coefficients:
| Bo = 0= a + b | |

Ri = 0 = 2 + 3b-+ 3c
Ry = 1 = 4a + 9 + 18¢

Solving the linear system leads to a= 1L,b=—-1,c= % . S
‘ B Rn=2"—37‘+~:-13-n3”",—”2”»+37’1‘1(n—3) /

is a closed form for the given recurrence relation.
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a)

Our relations starts with three thousand for n = 0 since this represents year
1995. We take the value of the last year 1.02 times since we have a increage of
- 2% of the salary depe ' - o o SR

Fy = 3000 |
Fo=1.02F,_; +100 .

‘We solve the recurrence relation by iteration: -
Fo=1.02F,_, + 100 -

= L02(1.02F, _5 + 100) + 100 o

= L02(1.02(1.02F,,_5 + 100) + 100) + 100

= L02°F, 5+ 1.022 + 100 + 1.02" 1 100 +1.02° x 100

- After iterating n times this leads to:
LO2¥E, . + 1.027-1 1004+ 1.02"2 % 100 + - .. 4 100
. n-1 . <.
=L02"F 4 3 1.028 4100 - o

~
" ¢ _.l ]
=102"F, _, +100x T 1,02
=0 o . .
= 102°F,, + 100+ L2t 1.02" % 3000 + 100 * 1=

N
~ Therefore the closed form is 1.02" % 3000 + 100 11'%"_;11. ' :
I made the Sanity check, whether the result of both forms are equal for n S
{1,...,1000} (not by hand). ‘ :

c) | |
We have to calculate our rella.tionifo,r n = 2017 — 1995 = 22, The result of
calculation of the closed form as well as the recurrence relation is:
: 7367.83736620’703885963048959406693‘1707879‘_‘09632 o L/ v




