Recurrence sequence (HKMO Classified Questions by topics)
1990 HI110

=i ao=l =3 % a —apgany =(-0" 0 #¢ n L ok FHe fa i
Giventhatap=1,a1=3and a’— an1an1 = (-1)" for positive integers n.
Find the value of as .

1991 FG8.1-2
fog T 2o 3§24k ¢ Consider the following hexagonal numbers :
o O O
O O o O O O
O O O O O O O O O
O O o O O O
O O O
Hi=1 H2=7 Ha =19

G8.1 # Hs i - Find the value of Hs .
G8.2 # Hn=an’+bn+c> H+¥ n i &k fahig o
If H, = an? + bn + ¢, where n is any positive integer, find the value of a .
1992 FG9.3-4
fmg 14 2 4 ¢ Consider the following number pattern:

00
OO0 0000
00 0000 000000
0O 0000 000000 00000000
00 0000 000000
OO 0000
00
Ti=2 T>=8 Ts=18 Ta=32

G9.3 F& Ty =& - Find the value of T1o.

G9.4 £ Th=722 fneniE o If T,=722, find the value of n .

1995 F14.3

carFi=F=12° Fn=Fn1+Fn2> 27 n>3° F F=5> £t o
Itis giventhat Fr =F>=1and Fn = Fn1 + Fn2, where n > 3.

If F¢=5, find the value of t .

1997 HG2

e %rf(x):% v 2 X1 =1 Xn = f(Xno1) 0 FeXgg £NIE o
2X

I 09 =—""

and x1 = 1, xn = f(xn-1), find the value of Xqg .
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1999 FI2.4

% fo(x) = LEN
C—X

% t2000(2000) =d > fd 2 & -

fa(X) = fo(fr-1(X)) > n=1,2,3, -

thm:é%am £1(X) = fo(fas(X)), N =1, 2, 3, --.

If  f2000(2000) = d, find the value of d .

1999 FI3.4

o {an} T &4cT tar=2 amr=an+2n(n>1) o E ao=d > Fdz & o
The sequence {an} is defined as a1 = 2, an+1 =an + 2n (n > 1).

If a100 = d, find the value of d .

1999 FI5.4

xf1)=12%2 fn)=(n-1)f(n-1)> ¢ n>1-xd=f4) > £dziE-
Let f(1) =1and f(n) = (n—1) f(n— 1), wheren> 1. If d = f(4), find d .

1999 FG3.2

Fi{adEEdc™ tar=l,a2=12% ak-artaka(k>2) -

# antax+.. . +tap=1lap’ bz iE-

The sequence {ax} is defined as: a1 =1, a2 =1 and ax = ak-1 + ak—2 (k> 2) .
Ifai+ax+ ... +awn=11ap, find the value of b .

2000 FI3.4

% f(0)=0;fn)=fn-1)+3 § n=1-2-3~4~.--0

Yo% 2f(S)=3996 5 F S éhiE o

Let f(0)=0; f(n)=f(n—1) +3whenn=1,2,3,4, ---.

If 2f(S) = 3996, find the value of S .

2001 FG4.1
x1=2001° % N>1> x, =— 1 o ¢ 4v XiXoXa..Xpo=a > F a iE o
Xn-1
X1 =2001. Whenn>1, x,= N Given that XiX2Xs...x10 = &, find the value of a .
Xp

2004 FGS.1

HEAHEn Fy @ i4c™ Fh=Fhat+tFa2> Fo=02%2 Fr=1-
% a=Fs+Fu4+.. . +F+Fs> famig o

For all integers n, Fy is defined by Fn = Fn1 + Fro, Fo=0and F1 = 1.
Ifa=Fs+Fi4+...+F4+ Fs, find the value of a .
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2005 FG4.4

¢ i f =0 f,=1% %0 K#n>3 > f =f  +2f ,-
Fd="1, > fdmsig o

Given that f; = 0, f = 1, and for any positive integer n > 3, f, = fo1 + 2fn2.
If d = f1o, find the value of d .

2009 HI6

2% f1(x) :ﬁ 2 fa(X)=fi(faa(X)) » 2 # n=2~3~4~ ... o F f2009(2008) e 18 o
Let fi(x) = ﬁ and fa(x) = fi(fn-1(X)), where n=2,3,4,---.

Find the value of  2009(2008) .

2009 FI1.4

* )L Bl BT B n=6 pFo f(n) = (n-1)f(n-1)% f(n) =0 -

e —_ f(ll) + =

+ U_lof(S) ff\U B

Let f(x) be a function such that f(n) = (n — 1)f(n — 1) and f(n) = 0 hold for all integers
f(11
n>6.IfuU :L, find the value of U .

10f (8)
2012 FG3.3
dK LD R Sk (K {f{:%: O.Kikoka:-++ » B f(K) =Kk, °

3-1

bl4e £(3) = 666 F1 % === 0.666----- » & D = f(F(F(F(F(L12))))) &

Let k be positive integer and f(k) a function that if % = 0.kikoks: -+ :

then f(k) =k k,k, , for example, f(3) = 666 because 3T_l =0.666------ ,

find the value of D = f(f(f(f(f(112))))) .

2012 FG3.4

FFnh - Fiidoge 22k i Fa(k)=Fi(Faa(k)) > n>2 * Fy(k)E_k g7
T BT 2 2 fe s F Foop(7)ihiE -

If Fy is an integral valued function defined recursively by Fn(k) = F1(Fn-1(k)) for
n > 2 where F1(K) is the sum of squares of the digits of k,

find the value of F2012(7) .
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2013 HG10
$hord DB N wE S T 5

()  f(1) = 2012,

(i) fQ)+f@)+---+f(n—-1)+f(n)=n*f(n) > n>1

F f(2012) =g -
For all positive integers n, define a function f as
(i) f(1)=2012,
(i) fQ)+f@2)+---+f(n—1)+f(n)=n?f(n) > n>1.
Find the value of f(2012) .
2013 FI12.3
% f(1)=3-1(2)=5 & #*r5 & F#n - f(n+2)=f(n+1) +f(n) -
% f(600) % 3 kB _c o R oiE o
Let f(1) =3, f(2) =5 and f(n + 2) = f(n + 1) + f(n) for positive integers n .
If ¢ is the remainder of f(600) divided by 3, find the value of c .
2013 Fl14.2
=t 5k F()i% & F(1) = F(2) =F(3) = 1 # F(n+1) = F(”)F"(:n(” ;)1)” :

H¥ n>3 51 Foice Rb=F6)HiE -

Let F(n) be azf)uncétion)with F(1)=F2)=F@R)=1and
F(n)-F(n-1)+1

F(n+1) =T Ehl2)

find the value of b = F(6).

2014 HG8

Wa=2152a2=2014 % a2=3a1—2a > B ¥ ni- & Ei#keo

F ago1a — 2a2013 FE o

Let a1 = 215, a2 = 2014 and an+2 = 3an+1 — 2an, Where n is a positive integer.

Find the value of azo14 — 2a2013 .

for positive integer n > 3,

2014 FG1.4
Bz - FHC) ay, a a3, o 0 Uk AL
1) a1=% v % (2) ¥ k=203 artaxt - +ax=klake Rawo HiE e
Given a sequence of real numbers ai, a2, as, --- that satisfy
(1) a1:%, and (2) ai+az+ - +ak=k%a fork>2.

Determine the value of a0 .
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2015 HI5
@ Aran g, Ao EREAHY a=12 an+1:an+\/§+% :

F ags iE o

Itis given that ai, a2, -+, an, -+ is a sequence of positive real numbers such that a; =

1 and an+1 = an +\/a+%. Find the value of azo1s .

2016 HI15

e rfcyi{an} B¢ awe=ami—anc® a=-1 % az=1> & axn E °
Given a sequence {an}, where an+2 = an+1 — an .

If a; =1 and az = 1, find the value of azos .

2016 HG3

¥ ¥ aazas - o A Snmartaxt-tan B¢ on iiEel ke

, 1 , ron
% Sn=2-an——— > F awiE -
2n—1
Consider a sequence of numbers ai, az, as, - .

Define Sp =a; + a» + --- + a, for any positive integer n .

1
2n—1 '

Find the value of ax16 if Sh =2 —an —

2016 FG1.3
2t :{fn+3 %:”n Ll
TN -2 ¥ nEE#E
F f1=60> & n B ¥iE £F m2n o R & 2630
f.+3 ifniseven
Let f“+1:{f:—2 if nis odd -
If f; = 0, determine the smallest possible value of n satisfying fn > 63 forallm>n.

2016 FG2.2

foqg+3 FnA_ 3k
% fi=9 2 f = "1 v o
w =9 n {fn_l—l 203 8 3l
# B 5 kenieehw st #ic® > 2 fk<ll> £B ehig -
fo1+3 if n is a multiple of 3
fi—1 if n is not a multiple of 3°

If B is the number of possible values of k such that fx <11 ,
determine the value of B .

Letf,=9and fn:{
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2017 HI6
cir g=2'a1=-1 % apmi1=2an—an1’> H*? n>1> £ axpy HiE o
Giventhat ap=2,a1=-land an+1 =2an—an1, Wheren>1,
determine the value of a7 .
2018 HI14

Hixd e x(xz1) > L& Sk f(X) =ﬁ 2 fof(x) = f(f(x)) -

4 2017fof of o---0f (2018) i
%/—/

20181@f
For any real number x (x = 1), define a function f(x) = 1L and fof(x) = f(F(x)).
—X

Find the value of 2017fofofo..-of (2018).
%/—/

2018 copies of f

2018 FI13.3
a ,
- =a & :

3a,+1 ¥ a A HH-

a . .
i itive i - ifa iseven;
is a positive integer a1 = B and an+1 =4 2 .
3a +1 ifa, isodd.

F C=agng it -

If n

determine the value of C = a1s .
2019 HGS

% {a} i-BrEg&EAEFEEN>1IPE > a=a,a,-1°¢ 5 2018 &
B7l¢ 2 a,=2019° % a 75 7B adicp 5 so RS eniE o

Let {a, } be a sequence of positive real numbers such that a,=a, ,a,,, -1 forn
> 1. Itis given that 2018 is in the sequence and a,= 2019. If the number of all
possible values of a, iss, find the value of s.
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2022 P2Q8
$erg 2 RE N> 1 Sl R BT

f(1)=2021 2 f(1) +f(2) +f(3) + - + f(n) =n2 f(n)

F £(2021) g -
For all positive integers n > 1, a function f is defined as

f(1)=2021 and f(L) +f(2) + f(3) + --- + f(n) = N f(n).

Find the value of f(2021) .
2023 HI13

. 3 o
#w) {a,} &G alzl\a2:7 2975 n>30a,=
g o

A sequence of numbers {a,} isdefinedby a,=1, af% and

a .a ) 1
—n=2701  forall n > 3. Find the value of )
2anfz - an—l a2023

a =

n

c:\users\twhung.clsmss.002\dropbox\data\my web\competitions\hkmo\classified questions\series\recurrence_sequence.docx

Created by Mr. Francis Hung

Page 4



Recurrence sequence (HKMO Classified Questions by topics)

Answers
: 1997 HG2
1990 HI10 | 1991 FG8.1-2 1T99§ 28509-3_4 1995 F14.3 .
109 Hs=61,a=3| 777"~ 5 =
50
1999 FI2.4 | 1999 FI3.4 | 1999 FI5.4 | 1999 FG3.2 | 2000 FI3.4
2000 9902 6 7 666
2009 HI6
2001 FG4.1 | 2004 FGS.1 | 2005 FG4.4 2007 2009 FI1.4
3840 16 171 =20 72
2008
2013 HG10
2012 FG3.3 | 2012 FG3.4 ) 2013FI2.3 | 2013 Fl4.2
998 1 _c 2 7
2013
2014 FGL.4 2016 HG3
2014 HG8 . 2015HI5 | 2016 HIL5 e
1584 - 1016064 1 e
10100 2
2018 HIl4
2016 FG1.3 | 2016 FG2.2 | 2017 HI6 2018 2018 FI3.3
127 5 _ _==e 2
6049 2015
2019 HG8 20221P2Q8 2023 HI13
4 -
Ton 2697
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