Hong Kong Olympiad in Informatics

Heat Event {JJ%£

FELEE RS AU s s 2024/25 Senior Group Paper 1 S 4k 4H%E—

Paper 1 (Compulsory Part) H— (AEERS)

Format Xg%Y # Questions FEH 8 Total Marks {543
Section A EHEf Multiple Choice 2 IHEIERE 10 10
Section B ZEf Short Questions 55 RE 6(A-F) 9
Section C FIER Long Questions F£1H 7558 2(G-J)) 6
Total 8453 25

(1) The term “arrays” in Paper 1 generally refers to lists in Python.

G—HE Y TS 7ZHE Python sEEHYERSI -

(2) The following code is added to the beginning of all C++ programs.
EFTA CH Z R TEERIIALL M 2 ZHS:

C++

#include <algorithm>
#include <array>
#include <cmath>
#include <cstdlib>
#include <deque>
#include <forward_list>
#include <iostream>
#include <list>
#include <queue>
#include <stack>
#include <string>
#include <utility>
#include <vector>
using namespace std;

(3) Assume all programs shall be compiled and executed in Debian 12 using the compilers and commands

below.

AT ATERF I AE Debian 12 i DU asias MBS TsE - IRRET -

GNU G++ (g++-12 12.2.0)
g++ -std=c++20 program.cpp -0 program
./program

Python 3 (python3.11 3.11.2)
python3.11 -S -m py_compile program.py
python3.11 -0 -S program.py

S-1
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Section A BHEE (10 marks 43)

For each question, choose the most appropriate answer and mark the corresponding box (A, B, C, or D) on the
answer sheet. One mark for each correct answer. No marks will be deducted for wrong answers.

i by T YRR E AR EE I E R - MRS EREER 22 (A~ B~ C~ 5(D) i -
B BRI -

1. The size of the Discord app for MacOS is approximately 400 MB. Which of the following is closest to the size
of the app in bytes?
MacOS fi 4y Discord [ FHFZZUA/NEY Ry 400 MB - DU — 1l /2 i B2 2T 3% M A2 20 A N i e 4 385
B2

1

A A0
1024 x 1024
400

B.
1024

C. 400 x 1024
D. 400 x 1024 x 1024

2. What is the output of the following program? A F& =AY 2 E 2

Python C++
a=1[1 2 3, 4, 5] int main() {
int a[5] = {1, 2, 3, 4, 5};
for i in range(5): for (int i = 0; i < 5; ++i)
a[i] = a[(1 * 3) % 5] a[i] = a[(i * 3) % 5];
for i in range(5): for (int i = 0; i < 5; ++i)
print(a[i], end=" ") cout << a[i] << " ";
}
A. 14454
B. 14455
C. 14544
D. 15445

3. Which of the following boolean expressions are equivalent to A XOR B?
PURURLEAT R 2 20E [H] /s A XOR B ?
i.  NOT(((NOT A) OR B) AND (A OR (NOT B)))
ii. NOT((A AND B) OR ((NOT A) AND (NOT B)))

A. i only HEI
B. ii only HA i
C. iandii il
D.  None of them Kiiid

\
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Which of the following statements about sorting an array are true?

PUT UREERH R He e ey Rl Ay . 2

Saow»

1.

ii.

iii.

Merge Sort involves merging arrays that are already sorted.

GRS R e HFE AU RES -

Quicksort involves quickly selecting the smallest value in the array during each iteration.

PR PERe A R AR OA P PR R SRy P AR ME -

Insertion Sort involves inserting the next unsorted element into its correct position in the sorted
portion.

AT BR T —(EARPEP R TR m AR EPE a0 B IR E -

i and ii only HAE i
i and iii only A 1 A0 il
iandiiionly  TUf ii Rl iii
1, ii and iii i~ i Al i

Consider the following graph: 58 & :

What is the minimum number of vertices needed to be chosen such that for every edge, at least one of its endpoints
is chosen?

BVREEE L VR > A REMSEINE TS - BOHE D EmRh R ©

A.

B.
C.
D

O I VS I\
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You have an string S containing the characters A and B only. You can perform the following operations any
number of times in any order on the string:

AR EE A B FRFFE S o IRu] DUAZ 7R T DU N RIE » REREFPARR

1. Select three (not necessarily consecutive) characters that read A, B, A from left to right and erase
them from S.
BEEE CR—EEE) ARG A A, B, A BYFRT » IEHREAE S ohiftlbR -

2. Select three (not necessarily consecutive) characters that read A, A, B from left to right and erase
them from S.

B EAE (CR—EAER) (A A, A, B BYFRT - WAFEAE S hiibs -

Which of the following strings can be reduced to an empty string by performing the above operations zero or
more times?

PUR {87 R o] DB ST EAURIFE R R > b8 Ry 2= 7 eR 0
i.  AAAABBBAA

ii. =~ ABAABBBAABAAAAA
iii. AABABBAAB

A i only HAEq
B. ii only HEi
C i and iii only A 1 dii
D ii and iii only A i1 i dii

Five players are playing a game of Among Us, where some of them are impostors and the rest are crewmates.
Assuming that imposters always lie and crewmates always tell the truth, consider the following statements by
the players:

LAIFIEAE T (Among Us) » HA AL ZNA - FITNHTZM A - BREN REERGR - it RS
Bt R LU T IR AYRRAL |

1. Player 1: Player 2 is an impostor. FE 1 x 2 2N -
2. Player 2: Player 3 is an impostor. xR 2 Iix 3 2NAE -
3. Player 3: Player 4 is an impostor. BMFE3 x4 BERNE -
4. Player 4: There is an even number of crewmates. Itz 4 1 Bz A ESESE -
5. Player 5: There is an odd number of crewmates. Itz 5 Mz EESEELE -

What is the minimum possible number of crewmates?
B/ REIIA BEUE S ?
A0

B. 1
C. 2
D 3
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It is known that data structures A and B are either a stack or a queue. Initially, both data structures are empty.
The following operations are then executed in order on A and B:

CHRIBUREE AN B SRS (B8) SRy - &) > WEEIREEE SR - BT f£ A B £
FE R BT DL T HRAE

1. Push 5 into A. HESHEA A -

2. Push 8 into A. HF8HEAN A -

3. Push 7 into B. TN B -

4. Pop an element from A and push this element into B. W A —EoEWEZ I TENEA B -
5. Pop an element from B and push this element into A. W B —EEWEZ TEEA A
6. Pop an element from A. A —{EITER -

It is known that the value popped in the last operation is 7. Which of the following options are the data structures
A and B?
CFIRE — IR F B AYERZ 7 - UM B S EUBLEHE A f1 B ?

A B
A. Queue [%%1] Queue X5
B. Queue [%%1] Stack M2
C. Stack &5 Queue %]
D. Stack M8 Stack M &

There is a tournament with 27 = 128 players. The players are assigned a distinct seeding from 1% to 128", with
the 1% seed being the highest and the 128" seed being the lowest. The tournament has 7 rounds. Each round, the
remaining players are randomly paired against each other (each pairing is equally likely), and they play a match.
The player with the higher seeding always wins. The winner of each match advances to the next round, and the
loser is eliminated.

fE—f8A 27 = 128 HEFHIIRIEE T - EF MR TR 1 2 128 WIBRETHE% - B 1 Als
128 Fyfeffk o 23T EIIET T i - BiRtEET - FERVET SERICEETIEE (FHEE AR
i) ETHRENETREEER - BHILENB SR SR T BECEX -

What is the probability that the final round is the first seed versus the second seed? Choose the closest answer.

RE—ES—ETHE R TIMRES /D ? EERTNEE -

A. 0.25
B. 0.5
C. 0.75
D. 1
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Given a 4-by-4 grid, where each cell is initially coloured black or white.

(ETE—(EPUSRIURISERS > Ho B E T E—BRIGHZE £ T R EHE -

You start at the top-left corner cell. Every moment, you may move one cell up, down, left or right, and turn the
colour of the new cell from black to white and white to black. At the end, you must go back to the top-left corner
cell.

TRoE/e B TraRats - B—% > fREJAR L~ 8 ~ ZEBCERBI—18 o A REHTT I RYBH G RS H B
HER - fxf% > (RVEEIRE BT -

Note that at the beginning, the colour of the top-left corner would not be changed.

- —BRARIEHE © 2 b TR B R e -

Which of the following starting configurations can you turn every cell to white?

BT YIMEE A E T > (RAESTIGFTA TR SR @ 2

ii.

A. ionly HE 1
B. iionly HA i
C. 1and ii i Al ii
D.  None of them K

W

END OF SECTION A HER58
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Section B Z,E (9 marks 43)

The blanks are labeled from A to F. Please fill in the blanks on the answer sheet.

YIRS Rla R A £ F 0 SEE MR DHIERMTIE LEE -

Note X% :
(1) You can write only one character in each box on the answer sheet.
Z B4R B ME A RTE E—(E AT -
(2) Answers must not exceed the designated number of boxes.
BEEERENMG LR MEEE -

(3) Write legibly. Unrecognizable answers will be regarded as incorrect.
FREAIRIEERE » AW 2 B R E R

What is the output of the following program? DL FE gAYt 4 22 ?

Python C++
a, b,c=3, 2, 1 int main() {
a=-a-b+c inta=3, b=2, c=1;
b=a-b+c a=za-b+c;
c=a-b+c b=a-b+c;
c=a-b+g;
print(a, b, c, sep=',") cout << a << ","<< b << ", " <<
}
Answer ZZ&: A (1.5 marks 47")

Alice distributes candies evenly among 24 people until no further equal distribution is possible. The number of
remaining candies is 17. If Alice distributes the same number of candies among 6 people until no further equal
distribution is possible, what is the number of remaining candies?

EREAATIIEFR I 0 BC4s 24 A - HEIAE—D VAL - FEpERIVEER 17 1 - 1IRE
REAAFAE R BERIRE R BC4E 6 (BN - EFIEE D i fit - ANERIERERNEERZZ /D ?

Answer & Z: B (1.5 marks 47")

A graph is strongly connected if and only if for all pair of vertices (u, v) in the
graph, one can reach v from u by traversing some edges and can also reach u from
v by traversing some edges. Find a set of edges in the graph shown on the right
such that the number of edges in the set is minimized and when all the edges in
the set is reversed, the graph is strongly connected. List all the edges in the set by
separating them with commas.

— {18 45 e R e i HL(E = R B AT A TERE S (v, v) > BT u iEIE—
Jfbiz@JL v HAJDIE v B2 o - fEAER L —(HENE A
EEPENRERD > HESSTATABNER - BEmEE - SIHpT

AHEG RS HEE 0 -

Answer ZZE: C (1.5 marks 47")
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Complete the program such that it outputs 14.

FERLATRER > g 14 -

Heat Event {JJ%£
Senior Group Paper 1 S8R 4HE&—

Python C++
s =" D ' int main() {
a=2©0 strings="_D ";
b=20 int a = 0;

int b = 0;

for i in range(8):

for (int 1 = 0; 1 < 8; ++1) {

if s[i] == 'a': if (s[i] == 'a'")
a=-a+1 a=a+1;
elif s[i] == 'b': else if (s[i] == 'b")
b=Db+a b=>b+ a;
}
print(b) cout << b;
}
Answer & Z: D (1.5 marks 77")

Suppose there are 3 students and 6 different candies. How many ways are there to distribute the candies to the

students such that each student has at least one candy?

{Fs A 3 ERAER 6 BIARAINESR - A/ D AR LURER 0485824 (EM R4 2/ DA —HIfER?

Answer &2 E (1.5 marks 47")

What is the output of the following program? DL TF2 gAYt 4 22 ?

Python

C++

a=1[4,5 7, 2]
b=1[1,7 3 4,1, 9 0]
c=1[0,0 0,0 0,0, 0, 0,0, 0]

for i in range(10):
for j in range(i + 1):
if (j<4)and (i - j<7):
c[i] A= (a[3] ~ b[1 - 3])

ans = 0

for i in range(10):

int main() {

int a[4] = {4, 5, 7, 2};
int b{7] = {1, 7, 3, 4, 1, 9, 0},
int c[10] = {6, 0, 0, 0, ©, O, O, O, O, 0};
for (int 1 = 0; 1 < 10; ++i) {

for (int j =0; j<i+1; ++j) {

if (j<48&1i-3j<7)
c[i] A= (a[j] A b[1 - ]1);

}
}
int ans = 0;
for (int 1 = 0; i < 10; ++i) {

ans A= c[i] ans "= c[i];
}
print(ans) cout << ans;
}
Answer &2 F (1.5 marks 47)

END OF SECTION B Z#52
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Section C PJER (6 marks 43)

The blanks are labeled from G to J. Please fill in the blanks on the answer sheet.

A& ZERG T AlE R G B ) s AR C At T EEE -

Note 3F& :
(1) You can write only one character in each box on the answer sheet.
Z B4R B ME A RTE E—(E AT -
(2) Answers must not exceed the designated number of boxes.
BEEREAGLZER N MEEHE -
(3) Write legibly. Unrecognizable answers will be regarded as incorrect.
FREHIM A AW B E R -
(4) Ifblank X is divided into N parts X1, X2, ..., XN, it means that marks will only be given when X1, X2, ...,

XN are all correct.

FERZERE X 73 R N B X1~ X2~ s XN FREEXT ~ X2~ o~ XN B A IEREA &457) ©

1. S'is an infinite string defined as follows:
S @ —EfR N ERAT
1. S initially is a string A.
S ffle—HrEA -
2. Repeat the following action indefinitely: take a copy S’ of the entire current string .S, replace every
letter in S’ by shifting it one position forward in the alphabet, so that A becomes B, B becomes C, ...,
and Z wraps around to become A. Then place S’ at the end of S.
HWRLUNEERIRK - R HATF & S @R E 5 i 5" PayEEFRHEFRER P AR B —{E
T EARHNAC > It AR B> BEEK C > ... Z 82— A - /&K 5" BN S WA »
For illustration, this is how the string S is constructed in the first few steps:

Ko TERH - FERAIAVRED B - T S 2E gAY -
A — AB — ABBC — ABBCBCCD — ...

(a) What is the 65th letter of S?
S HISE 65 {EFEEZEE ?

Answer ZZ: G (1 mark 47)

(b) What is the 160th letter of S?
S BYEE 160 {&FRES/EE ?

Answer ZZE: H (2 marks 47")
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(a) Consider the following directed graph. How many different paths are there between vertex A and vertex F?

LA ARE - SERIERS A REEE F ZEA 2/ DR R EIAVERE 2

Answer & Z: I (1 mark 47)

(b) Consider the following directed graph. Currently, it has only 1 path between vertex A and vertex G.

RN AmE - BRI A KEES G 2R IR -

Add exactly 3 directed edges to the graph such that there are 8 different paths between vertex A and vertex G.
Draw the additional edges inside the rectangular box on the answer sheet using arrows. Multiple edges that go
from the same vertex to the same vertex are not allowed. You must not create cycles in the graph.

s LB ARG 3 PRA S - (ESETEE A KERE G Z A 8 AR EIRVERTE - SR Z AR ERYTTREA
FitHE EIIARYEE - AR]DIA EEEE RIS - W HA R DRSS E A -

Answer & Z: J (2 marks 77")

END OF PAPER 1 & —52

S-10
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Paper 2 %

Important Instructions E2E 5/~

(1) Choose ONE programming language: Python OR C++.
A (& Python BY, C++ HiEfE—ARIZEE S -

(2) Indicate your choice by marking the corresponding box on the answer sheet.

1 RE AR ME R ZE AR IR - DASORIRAYEEE -

(3) If you choose the Python version, attempt all questions from this page to page 8, and put your answers in
the Python sections of the answer sheet.
Y545 Python A » JEMFEILHAE RS 8 HArAHE - WA RAYE FIHFSEZE4HY Python

H -

(4) If you choose the C++ version, attempt all questions from page 9 to page 16, and put your answers in the
C++ sections of the answer sheet.

YEESE CH+ A JEIFESE 9 2 16 HZFTAEH » IR IR EEHEBEZ SR CH+ 55 -

Paper 2 . (Python)
Format JE&Y # Questions EH# Total Marks {543
Section A EFER Multiple Choice % TEEIE/E 5 5
Section B Z,Zf Short Questions %5 7H 6 (A-F) 9
Section C S8 Long Questions 1 7528 2(G-J) 6
Total 843 20

Assume all programs shall be compiled and executed in Debian 12 using the compilers and commands below.
P AT ERARAE Debian 12 NEM DU T 4Rades S5 S # T4RE - MEHIT -
Python 3 (python3.11 3.11.2)

python3.11 -S -m py_compile program.py
python3.11 -0 -S program.py
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Section A HHER (5 marks 43)

For each question, choose the most appropriate answer and mark the corresponding box (A, B, C, or D) on the
answer sheet. One mark for each correct answer. No marks will be deducted for wrong answers.

A TSRS R (R 15T - PRI EREGUE TN (A~ B C (D) H0 -
HEG—5 BRI -

What is the output of the following program? DL F2 gAYt 4 22 ?
Python

X =4
if 2 ** x == 16:

X =5

print(x, end=' ")
print(x)

S now>

The following operations are performed on a list L of 100, 000 numbers. Order the operations from the fastest to
the slowest according to the most reasonable approximation of the order of time needed to perform them.

B—{ER/NFs 100,000 HYERS1 L #dT AT HRE - MRIZSTIRFIE YR G FREE - 5L TR R R B i
&R -

i. L.pop(0)
ii. L.pop(-1)
iii. L.sort()
i, 11, 1ii
i, 1ii, ii

i, 1, i

S0 w>

ii, iii, 1

What is the output of the following program? ) N2 FrHYiif H 28k ?

Python

a = [IHII IKI, lol, III]
print('+'.join(a), sep='-"')

HKOI

[IHI, IKI, 'O', III]
H-K-0-I

H+K+0+I

©Onow>



Hong Kong Olympiad in Informatics
T AR R SRRV e 2E 2024/25

Heat Event #/J&
Senior Group Paper 2 Sl 4H& —

Assuming the input a is a 32-bit signed integer (—23! < a < 23! — 1), what is the number of input @ that does

not crash the program?

A o 22— 32 RITATFIREEE (2% <a <2 1) > AERXFENRA o WERES/D ?

Python

a = int(input())
b=1//a
c=1//b
print(c)

Remark: We regret that there were no correct option in the original paper.

& - BRI G2 A IR -

Which of the input value will make the following program output Hk01?
PUTWE— (& A & 8 LU M A2 FPit Hkoi 2
Python

x = int(input())
alphabets = 'ABCDEFGHIJKLMNOPQRSTUWWXYZabcdefghijklmnopgrstuvwxyz'
result = "'
while (x > 0):
residue = x % 100
if residue < 52:
result += alphabets[residue]

X = x // 100
print(result)
A. 7361434
B. 8141007
C. 34143607
D. 34361407

END OF SECTION A HZR52
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Section B Z,E (9 marks 43)

The blanks are labeled from A to F. Please fill in the blanks on the answer sheet.
TIIEZEE e % A A R F o S S BN TIH FEE -

Note 3T & :

(1) Answers must be in Python. Completed programs shall be compiled and executed according to the proce-
dure specified on Page 1.

/A ] Python 1B © SERBVIRFFAFLLSE | H 2 W BRI T4ReE ST -
(2) You can write only one character in each box on the answer sheet.
Zr B AR E A Mg RTE E— R -
(3) Answers must not exceed the designated number of boxes.
EERERG L AR MEEE -
(4) Write legibly. Unrecognizable answers will be regarded as incorrect.
FRYFAIRIEE R - AW 2 B2 & Shaham ©

What is the output of the following program? L N2 FrHYi H 28 ?

Python

def magic(a):
a[0] = a[2]
a[2] = a[0]

b=1[
[1, 2, 3],
[4I 5/ 6][
[7, 8, 9]

]

magic(b)

magic(b[0])

b[e][2] = ©

print(b[0][0] + b[1][1] + b[2][2])

KA

Answer ZZ&: A (1.5 marks 47)

What is the output of the following program? DL N2 A HH 2 - EE 2

Python
a=1[1, 3, 6,0, 5 2,1, 9, 6, 8]
X =0

for i in range(2025):
if x %2 == 0:
X += a[x]

X += a[-x]
X %= 10
print(x)

Answer &2 B (1.5 marks 47)
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What is the output of the following program? DL NFE gAYt 4 22 ?

Python

def f(x: int) -> int:
if x == 0:
return 3
return f(x // 4) + g(x // 3)

def g(x: int) -> int:
if x == 0:
return 2
return f(x // 3) + g(x // 4)

print(g(10))

Answer ZZ: C (1.5 marks 47°)

Heat Event #/J&
Senior Group Paper 2 Sl 4H& —

Complete the program below, such that for all the given inputs, the output of the program matches the given

output:

FERLATIER > ERERATASE I - R 2B BaETE 2 AT -

Input i A | Output iy

1 0
2 0
3 3
4 7
5 12
6 12
7 12

Python

n = int(input())

total = 0

for i in range(1, n + 1):

if D :
total = total + 1
print(total)
Answer & Z: D (1.5 marks 47°)
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Let a be a list of integers. Complete the function f so that f(a) returns a sorted in ascending order.

iz a Fy—{EHEEER - SEREL - 15 f(a) DUHFHFRE a -

Python

def f(a: list[int]) -> list[int]:
n = len(a)
if (n == 0):
return []
idx = @
for i in range(1, n):
if a[idx] > a[i]:

idx = 1
return [a[idx]] + f( E )
Answer B Z: E (1.5 marks 47")

You are provided with a function rnd () which uniformly and independently returns a random floating point
value between 0 and 1 inclusive.

TRisa T—E L rnd () > eEES S LRI BERREIE —EEE S 0 F1 1 2/ (&) HUFREEL -

Complete the following function rnd_point_in_triangle( ) such that rnd_point_in_triangle( ) uni-
formly and independently returns a random coordinate (x,y) where 0 < z,y < land 0 <z +y < 1.
SERR DU N ENEL rnd_point_in_triangle() {#f5 rnd_point_in_triangle() &394 HIB 1T FEH(O]
AR (v,y) > HO< 2,y <1FI0<a+y< 1L

Python

def rnd_point_in_triangle() -> tuple[float, float]:
X = rnd()
y = rnd()
if x +y>1:
return (__F )
return (X, y)

KA

Answer ZZ: F (1.5 marks 47")

END OF SECTION B Zf52
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Section C PJER (6 marks 43)

The blanks are labeled from G to J. Please fill in the blanks on the answer sheet.
THIRZERE Rk G £ 1 SHESER FH B 5E FEE -

Note 3T & :

(1) Answers must be in Python. Completed programs shall be compiled and executed according to the proce-
dure specified on Page 1.
/A ] Python 1B © SERBVIRFFAFLLSE | H 2 W BRI T4ReE ST -
(2) You can write only one character in each box on the answer sheet.
ZREAN AR/ Vg R e HH Bl -
(3) Answers must not exceed the designated number of boxes.
LEEREAF L ZERMR MEEE -
(4) Write legibly. Unrecognizable answers will be regarded as incorrect.
FREHIG AR - MR 2 B E R -
(5) Ifblank X is divided into N parts X1, X2, ..., XN, it means that marks will only be given when X1, X2, ...,

XN are all correct.
AERZERE X 77 B N Eh X1~ X2~ ..~ XN JFEE X1~ X2 ~ ...~ XN B AIEREA 455 -

The following table shows the number of days in each month of 2025. N FEE < 2025 F & 3 1A 8] -

Month H 13 1234|516 |7 8|9 ]|10]11]12
Number of days &# | 31 | 28 | 31 | 30 | 31 | 30 | 31 | 31 | 30 | 31 | 30 | 31

(a) Complete the function has_thirty_days so that the function has_thirty_days(m) returns whether
there are exactly 30 days in the m-th month of 2025. It is guaranteed that 1 < m < 12.

SERERE has_thirty_days {5 % has_thirty_days(m) X[5] 2025 455 m fidl H {32 & 1657 A 30
KefragEl <m<12-

Python

def has_thirty days(m: int) -> bool:
return bool(_ G )

Answer ZZ£: G (1.5 marks 47")

(b) Complete the function has_thirty_one_days so that the function has_thirty_one_days(m) returns
whether there are exactly 31 days in the m-th month of 2025. It is guaranteed that 1 < m < 12.

SEECENE has_thirty_one_days {15 % has_thirty_one_days(m) 3X[o] 2025 F£55 m i H {26
A3 R - Rl <m< 12

Python

def has_thirty_one_days(m: int) -> bool:
return bool( H )

Answer & Z: H (1.5 marks 47")
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Let a be a list of integers of length n, where n = 2% for some integer 1 < k < 10. We define its inter-
leaved list as another list b such that b[0],b[2], ... are the elements a[0],a[1],...,a[n/2 — 1] in order,
and b[1],b[3],... are the elements a[n/2],a[n/2 + 1],...,a[n — 1] in order.

% a Ry — R Ry n EEHERY] > MEAREEE L <k <107 n =25 - ZMEBRLIIISEEFI Fs—
RS b 15 b[0],b[2],... ik FocEk ale],a[1],...,a[n/2 — 1] > i b[1],b[3],.. IRFAITH
a[n/2],a[n/2+1],...,a[n—1]

For example, the interleaved list of [0,1,2,3,4,5,6,7]is[0,4,1,5,2,6,3,7].
15”&[[ > [OI 1’ 2’ 3’ 4’ 5’ 6/ 7] E@ﬁﬁ%%?u% [OI 4’ 1’ 5’ 2’ 6’ 3’ 7] °

(a) Complete the function find_inter leave so that the function find_interleave(a) returns the inter-
leaved list of a.

SEAEE find_interleave {5 4% find_interleave(a) 3X[E] a BYREEEF) -

Python
def find interleave(a: list[int]) -> list[int]:
n = len(a)
b = [0 for _ in range(n)]
1=0
r=n//2

for i in range(@, n // 2):
b[_ TI1 7 =a[l]
b[_ I2 ] =a[r]
1+=1
r+=1

Answer ZZ&: 11 2 (1 mark 47°)

(b) Complete the functions helper and to_inter leave so that the function to_inter leave(a) modifies
the list a to its interleaved list.

SERREREL helper fll to_interleave {15 p4# to_interleave(a) B a BT SEES] o

Python

def helper(a: list[int], 1: int, r: int) -> None:
n=r -1
if n<=2:
return
for i in range(0, Ji_ ):
X = J2
y = J3
a[x], al[y] = a[y], a[x]
mid = (L+r) // 2
helper(a, 1, mid)
helper(a, mid, r)

def to_interleave(a: list[int]) -> None:
n = len(a)
helper(a, 0, n)

Answer ZZ£: J1 2 I3 (2 marks 773)

END OF PAPER 2 % (Python) 5%



Hong Kong Olympiad in Informatics
T AR R SRRV e 2E 2024/25

Heat Event #/J&
Senior Group Paper 2 Sl 4H& —

Paper 2 H— (C+4)
Format Jg%Y # Questions FEE B Total Marks {543
Section A EHER Multiple Choice % TEEIERH 5 5
Section B Z.Ef Short Questions 55 RE 6 (K-P) 9
Section C PNEf Long Questions F1H 75 RE 2(Q-T) 6
Total &84 20

(1) Assume that the size of the int data type is 32 bits.
B3 int ERPEEUIIRIE A 32 fi7t -

(2) The following code is added to the beginning of all C++ programs.

FEFTE CH R THESIIA L M 22

C++

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<algorithm>
<array>
<cmath>
<cstdlib>
<deque>
<forward_list>
<iostream>
<list>
<queue>
<stack>
<string>
<utility>
<vector>

using namespace std;

(3) Assume all programs shall be compiled and executed in Debian 12 using the compilers and commands

below.

L PT AT AR AE Debian 12 NEM DT 4Rades S5 S #E T4RE - 2MBHAT -

GNU G++ (g++-12 12.2.0)
g++ -std=c++20 program.cpp -0 program
./program
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Section A HHER (5 marks 43)

For each question, choose the most appropriate answer and mark the corresponding box (A, B, C, or D) on the
answer sheet. One mark for each correct answer. No marks will be deducted for wrong answers.

i by T YRR E AR EE I E R - MRS EREER 22 (A~ B~ C~ 5(D) i -
GG R -

Given an integer variable x, where 0 < x < 30, which of the following expressions can be used to calculate 277

BT —EEEEERE x> M0 <z < 30 PUNYREER R ARG TR 27 2

A. 2 N X
B. 2 ** X
C. 1 << X
D. X N 2

What is the output of the following program? ) N2 e Ry H 28k ?

C++

int main() {
int a[5] = {3, 2, 7, 6, 8};
int sum = 0;
for (int 1 = 1; 1< 3; ++i) {
sum = sum + a[i];
}

cout << sum;

}

9
12
15

Saow»

a is an array of type vector<int> with 100, 000 integers. The following operations are performed on a. Order
the operations from the fastest to the slowest according to the most reasonable approximation of the order of time
needed to perform them.

a e —{ESHI £y vector<int> > f% 100,000 {E#EEAYMES] - ¥ a BT AT HRIE - IRIBHTIG AV £
EGHEEE - UL TERIERE S SRS -
1. reverse(a.begin(), a.end());
ii. sort(a.begin(), a.end());
iii. a.pop_back();
1, ii, iii
1, iii, ii

iii, 1, il

Saow»

ii, ii, 1

W -10
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4.  What is the output of the following program? DA F& AV H 2 8% 2

C++

int main() {

int x = 20;

int y = 24;

if (x +y == 2024) {
X = 24;
cout << x << " "

} else {
int x = 24;

}

cout << x;

}

20
24

20 24
24 24

S0 w>

5. What is the output of the following program? DL N2 Y H 2 EE ?

C++

void f(int x) {
cout << x;
}

int g() {
cout << 3;

return 2;

}

int main() {

f(90));
}

23
32

O 0o w>

END OF SECTION A HZR5Z
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Section B Z,E (9 marks 43)

The blanks are labeled from K to P. Please fill in the blanks on the answer sheet.
TIIEZEE a4 A K 2 P A R E I H F &5 -

Note 3T & :

(1) Answers must be in C++. Completed programs shall be compiled and executed according to the procedure
specified on Page 9.

TERRER Cr 1FZ - SERAVERAIF LA 9 H 2 W BRI T 4R ST -
(2) You can write only one character in each box on the answer sheet.
E AR B M A TE E—{E AT
(3) Answers must not exceed the designated number of boxes.
EERENF LI ZERMEH MEEE -
(4) Write legibly. Unrecognizable answers will be regarded as incorrect.

TR ISR - AW 2 &35 e -

What is the output of the following program? DL N2 gAYt 4 22 ?

C++

int a, b, c;

void foo(int &a, int b) {

c=a+b;
a=b+c;
b=a+c;

}

int main() {
a=3;,b=5;,¢c=7,;

foo(b, c);
cout <k a<<"," << b« " " <<c;
b
Answer ZZ&: K (1.5 marks 47")

2. What is the output of the following program? [\ N2z A HH 2 -8k ?

C++

int main() {

int a[2][2] = {
{34, 143,
{11, 21}

iy

int x = 9;

for (int i = 0; 1 < 2024; ++i) {
X += a[(x & 2) >> 1][x & 1];

}

cout << X % 4;

}

Answer & Z£; L (1.5 marks 47)

W -12
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What is the output of the following program? DL NFE gAYt 4 22 ?

C++

int f(int x);
int g(int x);

int f(int x) {
if (x == 0)
return 2;
return f(x / 2) + g(x / 3);
}

int g(int x) {
if (x == 0)
return 1;
return f(x / 3) + g(x / 2);

}

int main() {
cout << f(11);
}

Answer &% M (1.5 marks 77")

Complete the program below, such that for all the given inputs, the output of the program matches the given
output:

FTERRCAMER > (ERERNFTAGE WA > fEFr Z i E 2 Sn it AEeT

Input #g A | Output &y
1 1
2 1
3 4
4 4
5 9
6 9
7 16
C++
int main() {
int total = 0;
int n;
cin >> n;
for (int 1 = 1; i <=n; ++i) {
if (N )
total = total + i;
}
cout << total;
}
Answer ZFZE: N (1.5 marks 47")

W -13
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Complete the program such that it outputs knr1 hdvb mre.
FERCA IR > H I knrl hdvb mre - .

C++

bool t(char x) {
return x >= 'a' && x <= 'z';

}

char s(char x) {
return o

}

int main() {
string stri = "hkoi easy job";
string str2 = "";
for (char x : str1) {
if (t(x)) {
str2 += s(x);
} else {
str2 += x;
}
}

cout << str2;

}

Answer ZZ&: @) (1.5 marks 47)

Complete the program such that it outputs 10 9 8 7 6 5 4 3 3 2 2 2 1 0.

R TR G 10 98 76 543322210-

C++

int a[14] = {3, 2, 2, 3, 6, 0, 5, 7, 10, 2, 9, 1, 8, 4};
int b[11];
int main() {

for (int 1 = 0; i < 11; ++i) {

b[i] = ©;
}
for (int 1 = 0; i < 14; ++i) {
P ;
}

for (int 1 =10; i >=0; --i) {
for (int j = 0; j < b[i]; ++]) {

cout << i;
if (i>0]] j+1<b[i]) {
cout << ' ';
}
}
}
}
Answer &% P (1.5 marks 77")

END OF SECTION B Zf52

Heat Event #/J&
Senior Group Paper 2 Sl 4H& —

W - 14
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Section C PJER (6 marks 43)

The blanks are labeled from Q to T. Please fill in the blanks on the answer sheet.
ARG Al Q B T » SEfE B4R EHERI T IH EEZE -

Note 3T & :

(1) Answers must be in C++. Completed programs shall be compiled and executed according to the procedure
specified on Page 9.
AR CH+ 1B  STRBVIRFPHRTLASE 9 H 2P BRI T4ReE ST -
(2) You can write only one character in each box on the answer sheet.
ZREAN AR/ Vg R e HH Bl -
(3) Answers must not exceed the designated number of boxes.
LEEREAF L ZERMR MEEE -
(4) Write legibly. Unrecognizable answers will be regarded as incorrect.
FREHIG AR - MR 2 B E R -
(5) Ifblank X is divided into N parts X1, X2, ..., XN, it means that marks will only be given when X1, X2, ...,

XN are all correct.
AERZERE X 77 B N Eh X1~ X2~ ..~ XN JFEE X1~ X2 ~ ...~ XN B AIEREA 455 -

Complete the program below, such that it converts a given duration ¢ in minutes into a string in the format of
H:MM (0 <t < 600), where H is a digit representing hours, MM are two digits representing minutes. For example,
f(123) should return the string 2: 03 as 123 minutes can be converted to 2 hours and 3 minutes.
FEARLA T e &L > (ERGRIAG E R ¢ (77 88) SHARE 0% HiMM By &R (0 < ¢ < 600) > Hrh H 2R/
P E—E AL > MM 2R SR RIIE R - B0 - £(123) FEZREIFRTE 2:03 - KA 123 7pfEaT Ll
WRHA Ry 2 /NI 3 3§

C++

string f(int t) {
string s = "";
s +='0' + Q1
S+: |:|.

r
s +='0' + Q2
s +='0' + Q3
return s;

}

oS

Answer ZZE: Q1 Q2 Q3 (2 marks 47")

W -15
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Consider the following function: £ &L k&) -

C++

int f(int x) {
int cnt = 0;
for (int 1 = x; 1 >=1; (--1) & x) {
++cnt;
}

return cnt;

}

(a) What is the return value of £(26)?
f(26) BYEHEIE S ?

Answer &% R (1 mark 77)

You CANNOT call other functions in your answers to parts (b) and (c), including f, g and h.
1 ARRELE (b) Al (c) BT HYE FERIPIHA b S - BI4E £ > g Fl b -

(b) Complete the function below, such that for all 1 < z < 20, the return value of g(x) is same as the return
value of f(x):

SEARDI R SRS - AT 1 < o < 21 > g(x) IMEIEE £(x) HEE S

C++

int g(int x) {
int cnt = 0;
for (int 1 = 1; i <= x; ++i) {
if ((_s1 )= (_8s2 )){
++cnt;
}
}

return cnt;

}

Answer ZZE: S1 S2 (1.5 marks 47")

(c) Complete the function below, such that for all 1 < x < 2'9, the return value of h(x) is same as the return
value of f(x):

SERRLU RS EISSEIAFTA 1 <2 <29 h(x) BYEEIEE f(x) AOEEEHSZ

C++

int h(int x) {
int cnt = 0;
for (int i = 0; i < 10; ++i) {
if (11 ) {
++cnt;
}
}

return T2

}

Answer &2 T1 T2 (1.5 marks 47)

END OF PAPER 2 £ (C++) 52
W - 16



