Hong Kong Olympiad in Informatics

Heat Event {JJ%£

FELEE RS AU s s 2024/25 Junior Group Paper 1 JJ4R4H 45—

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
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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 -

There are some cards on the table. After reading both faces of the cards, Alice made the following conclusion:
R EA—ERR - BEEERRARHER - EREASH T LU 46 ¢

“If the card shows “HKOI” on one face, it shows “Fun” on the other.”

THERR A BY—E R “HKOI” - HSEE S —[HIBERN “Fun” <)

Which of the following cards could possibly be on the table?
PAURR—LE /o g 2

Facing Up 5 I~ Facing Down [HFH

i Bad HKOI
— —
1i. 101 Fun
— —
i, Difficult NOI
- -
A. ii only HEi
B. iii only HA i
C. iandiionly HAE i
D. ii and iii only WA il i dii

2. What is the output of the following program? L F& Ay 2 BE 2

Python C++

print(123 % (10 ~ 2) // 10) int main() {
cout << 123 % (10 N 2) / 10;

}

©cnowp>
w N R o
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3.  What is the output of the following program? L N2 Ay 2 EE ?
Python C++
s = "HKOI" int main() {
cur = " string s = "HKOI";
ans = "" string cur = "";
string ans = "";
for c in s: for (auto c : s) {
cur +=c cur += c;
ans += cur ans += cur;
}
print(ans) cout << ans;
}
A. HHHH
B. HKOI
C. HKOIKOIOII
D. HHKHKOHKOI

4.  Which of the following statements is true? DL T BFIE M A B 2

A.

B.

Linear search requires the array to be sorted before it can be performed.

IR =R IR Y [ PR A RERT

Linear search checks each element sequentially until a match is found or the entire array has been
checked.

SRR A ETR - B ECECHEE EEY  Efa a8 -

Binary search splits the array into two halves, then performs linear search on both halves in parallel.

RS RES  BOW  © ARAE R LTI T ER I

Binary search only works on arrays whose lengths are powers of 2.

iR BN RIE Ry 2 HURRAYRES -

5. Given two Boolean variables X and Y. Which of the following statements are true?

UTEMEAAFSEE X R Y o DURNIRLE A A5 2

Saow»

.

ii.

iii.

((X AND Y) AND ((NOT X) AND (NOT Y)))

The Boolean expression always evaluate to false. [ 7722 U4 2 E B A ff -
((X AND (NOT X)) OR (NOT Y))
The Boolean expression always evaluate to true. LA REGEEEE AH -

((X OR Y) OR (X OR (NOT Y)))
The Boolean expression always evaluate to true. AR ENGEEEE AH -

i and ii only HAE i
i and iii only WA 1 dii
ii and iii only A i A0 il
1, i1 and 1ii i~ i Al did
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Which of the following statements about data structures are true?
DL IRLE A s BB 45 A BV 5 2 IEERY 2
i.  Fourintegers, 3, 1, 4, 5 are pushed into an empty stack in this order. The top of the stack is 3.
POMEERE 3 ~ 1~ 4~ SARILIEFHEA—(E2= 0 (B2 o - HBAYTREE 3 -
il. Four integers, 3, 1, 4, 5 are pushed into an empty queue in this order. The front of the queue is 3.
PUfEFEE 3 ~ 1~ 4~ SAREENERAE A —EZERST - BRYTRTATRE 3 -
iii. Traversing a singly linked list passes through four integers 3, 1, 4, 5 in this order. The head of the
linked list points to the node with value 3.

i EE— B [ S R S ML NE e AR DU S 3~ 1~ 4~ 5 - SRAVERTEM(E A 3 HIERES -

A.  iandiionly HAE 1l
B.  iandiii only A 1 dii
C.  iiand iii only HA i fll iii
D. 1, i1 and 1ii i~ i Al did

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

Python C++
s = "2024-11-09" int main() {
count = 0 string s = '"2024-11-09";
int count = 0;
for c in s: for (char c : s)
for d in s: for (char d : s)
if c == if (c == d)
count += 1 count += 1;
print(count) cout << count;
}
A. 8
B. 14
C. 16
D. 18

There is a stone pile with n stones initially. Alice and Bob take turns to take stones from the pile and Alice moves
first. If the person in the previous turn took x stones, the person in this turn can take = or x + 1 stones. The first
person who cannot take the required amount of stones loses. Alice goes first and removes 1 stone. In which of
the following situations will Bob have a winning strategy?

IO A » HOHE - FEAHE RO TEE0E - BREGSLE - MRAI—WRIAZET «
R - BRI AT DIE v 80 o + 1 JHATH - fCASEEMFREENOHEI A - SRR ETHGE
1 FEATH - 72 FHIM—FE ST - M(ae A R SRRS ©

1. n=>5
1i. n==~6
A. i only HAEq
B.  iionly HA i
C. iandiionly HAE i
D.  None of them Kiiid

W
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You start with a string with only one character S. In each step, you could perform one of the following actions:
rEEE A —EF e FREA TR s - PRI ST U B — {478 -
1. Replace an S with aSb.
i asb HU—{E s -
2. Replace an S with bSa.
FH bsa HUR—1E s -

3. Remove an S from the string.
Bhr—1E s -
Which of the following strings can be produced by the above actions?
PUT e aa AR DA EA s 2
i. aaaabbbb

1. aaabbaabbb
111. abaaaaaaba

A.  iandiionly HAE 1
B. i and iii only A 1 A0 il
C. ii and iii only A i A il
D. 1, i1 and 1ii i~ i Al did

Suppose function flip() randomly returns one of two outcomes: 0, 1 uniformly and independently. After
running the program segment below, which of the following statements must be true?
(e eriEy flip () ELAMESAYRERERAE TSRS 0 57 1 - FEBT LT RRPEZ 1% - DU BRI

Python C++
X =0 int x = 0;
x += flip() + flip() + flip() x += flip() + flip() + flip();
for i in range(10): for (int 1 = 0; 1 <10; ++i) {
if flip() == o: if (flip() == 0) {
x += flip() * flip() * flip() x += flip() * flip() * flip();
, }
i.  After running the program segment above, X is at most 3.
FERITUL ERRP B 1% - x KAy 3 -
1i. After running the program segment above, x can be 33.
TERIT LA LR P EE 2 4% » x AT DARy 33 -
iii. After running the program segment above, X is a multiple of 3.
TERITLA EREFPEE 2 1% » x 2 3 BUREEL -
A.  ionly HEI
B. ii only HA i
C. iii only HA i
D.  None of them Ko

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.

MR ER AR A £ F > SHEEEAR LEERRTE EEZ

Note =& :
(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.
EERENME DN ZER IR MERE -
(3) Write legibly. Unrecognizable answers will be regarded as incorrect.
FREHIM A AW B E R -

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

Python C++
a = 2024 int main() {
b = 2025 int a = 2024;
int b = 2025;
if a == b: if (a==0b) {
a=b+1 a=b+1;
else: } else {
a=>b a=b;
}
b=a+1 b=a+1;
print(b) cout << b;
}
Answer &2 A (1.5 marks 47")

Complete the program such that it outputs 1012025.
FERPATZR > (EH T 1012025 -

Python C++
s = 'hkoi2024/25' int main() {

= 'hkoi2025/26' string s = "hkoi2024/25";
u=" B ' string t = "hkoi2025/26";

stringu="_B ",
if s<uandu < t: if (s<u&u<t)
print("ioi2025") cout << "ipi2025";
}

Answer ZZE: B (1.5 marks 47)
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3. Two different cards are chosen randomly from 9 cards numbered 1 to 9. Given that the sum of the numbers of
the chosen cards is even, what is the probability that both cards are odd-numbered?

79 TRERIRS 1 5 9 By R TBMERERRAFEN R R - CRIFTE R R/ BSRSENZEE - EWRFE

RERSE ST BHERE 2D 2

Answer & Z: C (1.5 marks 47")

4. What is the output of the following program? [\ N2 Al HH 2 -8k 2

Python

C++

def f() -> bool:
print("f", end="")
return False

def g() -> bool:
print(llgll, end:"H)
return True

def h() -> bool:
print("h", end="")
return True

if f() and g() or h():
print("i", end="")

bool f() {
cout << "f";
return false;
}
bool g() {
cout << "g";
return true;
}
bool h() {
cout << "h";
return true;
}
int main() {
if (f() & g() |1 h()) {
cout << "i";
}
}

Answer & Z£; D (1.5 marks 47")
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Alice and Bob are standing on an infinitely long number line. The positions on the number line are labelled
v, —2,—1,0,1,2,... from left to right.

R EE— IR BB - B0 FOORIEHASAD, ., —2,-1,0,1,2,... 135 -

Initially, Alice is at position 2024, while Bob is at position 4040. Alice can jump 5 positions to the right each
time, while Bob can jump 11 positions to the left each time.

—Bitn - ERESAAVALIE Ry 2024 (MARIORIAIE S 4040 - ERESAEFXEILAAAR 5 (B - migiasx
al DA ek 11 fEfr & -

What is the minimum number of jumps made by Alice and Bob in total so that they end up at the same position?
BRSSO R DRRER S DI RER A E L E 7

Answer B E (1.5 marks 47")

Consider the following program: % & D N EF :

Python C++
a = int(input()) int main() {
ans = 0 int a;
i=0 cin >> a;
int ans = 0;
while i < a: int i = 0;
ans += 1
a-=1 while (i < a) {
i+=1 ans += 1;
a-=1;
if ans <= 9: i+=1;
print("Cool") }
else:
print("Not cool") if (ans <= 9) {
cout << "Cool";
} else {
cout << "Not cool";
}
}

For how many different integer inputs between 0 and 100 (inclusive) does this program output Coo1?
A/ DEAE 0 #1100 Z[E (&) BIAREEE S A &S @2 F il Cool ?

Answer ZZ£: F (1.5 marks 47")

END OF SECTION B Z &5z
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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.

AERZERE X 73R N B X1~ X2~ oy XN FREEXT ~ X2~ .~ XN B B IEREA &4570

Given an array a of n unique positive integers.

SE—EEE n EIEEBRIES] a » HohrypraTRaEE—1 -

You are given a function f which, when calling (1, j) where 0 < i,j < n, the values of a[i] and a[j]
will be swapped if and only if a[1i] > a[]].

GE—RRE F o BIPI f(L, J) HOo<i,j<nlf  HHMEE ali] >a[j] FeEEitali] flal]]
HY(EET3 -

(a) Complete the function g so that array a will be sorted in ascending order after calling g(n).

FERCERE g BERIEIY g (n) 12EES] a tREYTTERFZRIETER -

Python C++
def g(n: int) -> None: void g(int n) {
for i in range(n): for (int 1 = 0; 1 < n; ++i)
for j in range(n - i - 1): for (intj-G) j<n-1-1; ++j)
( ) f(__6 )
}
Answer B Z: G (1.5 marks 77"

(b) Complete the function h so that array a will be sorted in ascending order after calling h(n).

FERCEKE h BESIEIY h(n) 1RFES] a chEYTTERFARIETER -

Python C++
def h(n: int) -> None: void h(int n) {
for i in range(n): for (int 1 = 0; 1 < n; ++i)
for j in range(i + 1, n): for (int j =1 + 1; j < n; ++j)
f(_H ) f( )i
}
Answer & Z£; H (1.5 marks 47)
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A perfect grid is a grid with 3 rows and 3 columns, where each cell in the grid is filled with a unique integer
between 1 and 9 (inclusive). For example, the following shows a perfect grid:

—{E EFELS R —EEAE 3 P K 3 WAI4ERs - ks hEEEFE E—EfE 1 f1 9 2 (&) imE—
AR - BHIAE 0 DUT IR —E A48

9 2 1
6 8 5
7 3 4

(a) Consider the following constraints: “& & L 4K -

* The sums of the numbers in each row are all equal to X.
YRR ER X -
* The sums of the numbers in each column are all equal to X.

BB RIS R X -

It is known that there exists a perfect grid that satisfies all constraints above. Write down a possible value of X.
CFRIFERFa L EFTA ST RAY5E 48RS « B X B—{EnTE(E -

Answer ZZ: I (1 mark 47)

(b) Consider the following constraints: &g L N4 :

* The sums of the numbers in each row are all equal to Y.
YR EFRIFITER Y -

* The sums of the numbers in each column are all equal to Y.
OB ER Y -

* The sum of numbers on the upper left corner and lower right corner is equal to Z.
Fe EFARE T AR B RIRIERR Z -

* The sum of numbers on the upper right corner and lower left corner is equal to Z.

H EARE T ARETRIRIER Z -

It is known that there exists a perfect grid that satisfies all constraints above. Write down a possible value of Z.
ERFEFELLERTARAYERAEE - 51 Z i—{EnJE(H -

Answer & Z; J (2 marks 77)

END OF PAPER 1 &—52

J-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 9, and put your answers in
the Python sections of the answer sheet.
ﬁﬂﬁ}% Python A > JEFEZILEM RS 9 HZFrABEH - R IRAE FIES /£ E EARAY Python
Hor

(4) If you choose the C++ version, attempt all questions from page 10 to page 18, and put your answers in the
C++ sections of the answer sheet.

U Cr A > FEFEESES 10 %5 18 B FPATEE » LRHRIE S EEA BAR CH 25 -

U>r

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-K) 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.

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

Which of the following statements about data types in Python is true?
PRI A BE Python th 8B U AY Al 2 IERERY 7
i. bool can only hold any one of the three values: True, False, and None.
bool HAERATF True ~ False 1 None & 3 {E{E AR —(E -
ii. str can only be a sequence of characters of a positive length.
str AgERHAIERENFFRF -
iii. float can be nan, which is used to represent a value that is “Not a Number”.

float AJLLE nan » AIAAER T IR BYME -

A. i only HAI
B. ii only HAE
C. iii only HA il
D.  None of them it

What is the output of the following program? DL F2 gAYt 4 2 ?

Python

21/ 5
b=21//5
c=21//5.6
print(a, b, c)

a

44 3

421 21

4.2 4 3.0
4.2 4.2 3.75

O 0 w>

Consider the following program: 2% & DL NFEFE

Python

print(1e+200 * 1e+200)

We may expect the program to output 1e+400. However, in fact, the program outputs inf.

BT sE A tAE Pt 1e+400 - (B2 - BIE L - IHEFEL 7 inf -

This is due to: 75 2# A -

A. underflow TR
overflow ERsH

B
C.  precision error T E R
D truncation error  EETERZ
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Consider the following program: 2% & DL NFEFE

Python

c=0

for i in range(20, 5, -3):
c+=1

print(c)

The output of the program is 5. f2 7 HYEgHE 5 °

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

Python

c=0

for i in (20, 5, -3):
c+=1

print(c)

O 0 w>
O w Rk o

What is the output of the following program? L N2 B8k ?

Python

h=1[7, -4, -3, -14, 12]

def g(n: int) -> int:
return n + h[n % 5]

n = 2025

for i in range(2025):
n = g(n)

print(n)

1215
5411
8104
16200

Saow»

END OF SECTION A HZR5Z
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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

a=1[1, 2, 3, -4, -5]

ans = 0

for i in range(4, 0, -1):
ans += a[i]

print(ans)

S

Answer & Z: A (1.5 marks 47")

What is the output of the following program? DL T F2 gAYt 4 2 EF ?

Python
tmp = ©
arr = [12, 91, 85, 5, 53, 87, 93, 33, 90, 8]

for i in range(1, 10):
x = abs(arr[i] - arr[i - 1])
if x > tmp:
tmp = X
print(tmp)

Answer & B (1.5 marks 77")

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

Python

def b(s: list[int]) -> int:
X = s.pop()
y = s.pop()
s.append(x)
return y

total = ©
=[]
.append(2)
.append(14)
.append(9)
.append(11)
.append(16)
total += b(s)
total += b(s)
s.pop()
s.append(7)
while len(s) >= 2:
total += s.pop()
b(s)
print(total)

n nu nu n non

sste

Answer ZZE: C (1.5 marks 47")

Let a be a non-empty list of integers. We merge adjacent equal elements into one, until no adjacent elements
are equal. For example, [1, 2, 2, 3, 3, 3, 1] will become [1, 2, 3, 1]. Complete the function
find_merged_length to return the length of the final list.

i a B—IFERVEEEERY - HAHEAERE TR S A—  BERZAHEBTRSMEER - B0
[1, 2, 2, 3, 3, 3, 1] &%pk [1, 2, 3, 1] - 5EAkpkE find_merged_length DUR[E[E4 5]
MR -

Python

def find_merged_length(a: list[int]) -> int:
n = len(a)
ans = 1
for i in range(1, n):
if D :
ans += 1
return ans

Answer ZZ: D (1.5 marks 47")
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Complete the function fix_first_char, so that fix_first_char(s) returns string s, with the first char-
acter of s changed to character ‘H’.

SER kS fix_first_char » {5 fix_first_char(s) REIF&H s » EHH s BE 8RN AT
‘H’ °

Python
def fix_first_char(s: str) -> str:
E
return s
print(fix_first_char("KKOI")) # HKOI
print(fix_first_char("Long Kong")) # Hong Kong

Answer ZZ£: E (1.5 marks 47")

Let a be a two-dimensional integer list of size n X m, complete the function f so that it returns the sum of absolute
differences over all pairs of adjacent cell values.

i ae—MEAR/ NG noxom B AEEEELERS > SEARRNER T o fEHAREIFTA AR SR TR (E VAR 2 RIAER -

For example, for the following 2 x 2 array,

Big > HRLUTRY 2 % 2 f5]

a=[
[1, 2],
[3, 41,
]

f(a) should return [2 — 1| 4+ |4 — 3| +[3 — 1| + |4 — 2| = 6.
G F(a) FEIHIEL 2 — 1]+ 4 — 3 + 3~ 1]+ |4 2/ = 6 -

Python

def f(a: list[list[int]]) -> int:
n = len(a)
m = len(a[0])
ans = 0
dx = [1, 0, -1, 0]
dy = [0, 1, 0, -1]

for i in range(n):
for j in range(m):
for k in range(4):
ni = 1i + dx[k]
nj = J + dy[k]
if F :
ans += abs(a[i][j] - a[ni][nj])

return ans // 2

AL

Answer ZZ: F (1.5 marks 473)

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

The blanks are labeled from G to K. Please fill in the blanks on the answer sheet.
TRz E G 2 K sF{E S ESHERH T E B -

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.
EERERG L AR MEEE -
(4) Write legibly. Unrecognizable answers will be regarded as incorrect.
FRYFAIRIEE R - AW 2 B2 & Shaham ©
(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 -
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Alice wants to check if a list of integers contains all equal elements. She implements this in a few different ways.
It is guaranteed that the list a has at least one element.

EREAERE BRI HUEEIHEERNITTER - 7T RE AT ARER - Ry a £
WE—ETE -

(a) Complete the function check_all_equall to return True if and only if list a contains all equal elements.
ek E check_all_equall - & HEE &5 a W2 EHERITRES - &[E True »

Python

def check_all_equall(a: list[int]) -> bool:
n = len(a)
a.sort()
return G

Answer & Z: G (1 mark 47)

(b) Complete the function check_all_equal2 to return True if and only if list a contains all equal elements.
FEREREL check_all_equal2 - & HEE LY a WEEEHERITERE > 2&R[E True -

Python

def check_all _equal2(a: list[int]) -> bool:
n = len(a)
result = True
for x in a:
result &= (x == H )
return result

KL=

Answer & Z: H (1 mark 47)

(c) Complete the function check_all_equal3toreturn True if and only if the list a contains all equal elements.
SERPREL check_all_equalld > & HEE 5] a e 2EHERIITEFS > KRB True -

Python

def check_all_equal3(a: list[int]) -> bool:
n = len(a)
v=0
c=0
for x in a:
if x == v:
c+=1
else:
vV = I1
Cc = I2
return c == n

Answer & Z: 11 12 (1 mark 47)
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You own a small boat. Now, using the boat, you want to transport n boxes identical in size but with different
weights across the river.

TRA—f Mt - BUE - IR AR n BAVMER - (BEEA R #2800 -

The maximum capacity of the boat is 2 boxes, while the maximum weight the boat can support is w kg. You do
not need to consider your own weight.

ARHY 22 R 2 RE R AN (A 1 TR VKE R A w AT - (RIEFRSEIREE -

The weights of the boxes are given in a integer list a, which for all @ < 1 < n, the weight of box 1 is a[1] kg.
It is known that the weight of any single box does not exceeds w kg.
ERBEBY] a Ffg THVEE > HBRrA e <i<n M7 iWEERali] AfF - CAEEE—
?E’J%g%‘lﬁxt W AT

(a) Complete the function is_satisfied, sothat is_satisfied(a, w, X, Yy) returns whether box x and
box y can be put onto the boat at the same time.

FEkENE is_satisfied » ffifF is_satisfied(a, w, X, y) REFET x KAT y AE ERFRUR AL
t o

Python

def is_satisfied(a: list[int], w: int, x: int, y: int) -> bool:
return J

Answer ZZ: J (1 mark 77")

(b) Complete the function find_minimum_rounds, so that find_minimum_rounds(a, w) returns the min-
imum number of round trips of boats, in order to transfer all the boxes across the river.

T PRI B find minimum_rounds » ffi{5 find_minimum_rounds(a, w) R[EIFEAYE/DIEREIZE - DA
P A T AT -

Python
def find_minimum_rounds(a: list[int], w: int) -> int:
n = len(a)
# sorts a in ascending order & a LIEIERFHEF
a.sort()
1, r=0, n-1
ans = 0
while KL
if is_satisfied(a, w, 1, r):
K2
K3
else:
K4
ans += 1
return ans
Answer & Z£: K1 K2 K3 K4 (2 marks 47")

END OF PAPER 2 £ (Python) 5&

N-9
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F TR IS BV Ta 5B 2024/25 Junior Group Paper 2 #J4Kk4HE
Paper 2 % (C++)
Format JEEY # Questions FEHHE B Total Marks {543
Section A FHER Multiple Choice ZIEEIBE 5 5
Section B Z.&f Short Questions 55 RH 6(L-Q) 9
Section C PNER Long Questions IE 7t /H 2(R-U) 6
Total &84 20

(1) Assume that the size of the int data type is 32 bits.
{Beag int BERPEHIAYEE £ 32 it -

(2) The following code is added to the beginning of all C++ programs.
TEFTA CH 2P ITEERIIA L N 22

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.

{RaATARER- &R (E Debian 12 "MEF LU dRaEes KI5 S HEITERRE » IMEEIT -

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.

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

Given an integer variable x. Which of the following statements never affects the value of x?
ST —EEEEEE R x o DUTUMEEE b E A g s x BIE ?
A. X +=1;

B X A= 2;
C. X %= 3;
D X = 4;

Consider the following program: % & DL 2% :

C++

int main() {
cout << 2147483647 + 1;

}

We may expect the program to output 2147483648. However, in fact, the program outputs -2147483648.
BAF T REHI S HEAR Frlim i 2147483648 - {HZ » B L > P 7 -2147483648 -
This is due to: 75 28 -

A.  underflow TRk

B overflow Bnbilan
C.  precision error T iR
D truncation error  EEERE

What is the output of the following program? DL TF2 gAYt 4 2 ?

C++

int main() {
int s = Q;
int x = 1;

for (int 1 = 0; i <20; ++1) {
if (1%5==0) {

S += X;

3

X *=2;
}
cout << s;

b

A. 33825
B. 1048575
C. 1082401
D. 2014751
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What is the output of the following program? L NEFFHYE B8k ?

C++

int main() {
int a[7] = {3, 4, 0, 2, 6, 4, 5};

int ans = 0;
int x = Q;
inty =1;

for (int i = 0; 1 < 2024; ++1) {
ans += a[x] - a[yl];

x = a[x];

y = a[yl;
}
cout << ans;

}

A -6735
B. -6742
C -6744
D -6745

What is the output of the following program? ) N2 FrHYif H 2 /8E ?

C++

void f(int& x, int& y) {

X =X+ 2;
y=y+3,;

1

int main() {
int a = 20;
int b = 30;
f(++a, +b);
cout << a << ", " << b;

}
A. 20, 30
B. 21, 31
C. 22, 33
D. 23, 34

END OF SECTION A HZR5Z

Heat Event #/J&
Junior Group Paper 2 #J4Kk4HE



1.

Hong Kong Olympiad in Informatics Heat Event #J)%%
F TR IS BV Ta 5B 2024/25 Junior Group Paper 2 #J4Kk4HE

Section B Z,E (9 marks 43)

The blanks are labeled from L to Q. Please fill in the blanks on the answer sheet.
ARG Al R LR Q ¢ SEfEE AR B BRI T IE EE S -

Note 3T & :

(1) Answers must be in C++. Completed programs shall be compiled and executed according to the procedure
specified on Page 10.
TS ZARER CH RS - SERBVEERFAF LSS 10 H 2 DR T4REE BT -
(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.
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 ?

C++

int main() {
int ans = 0;
for (int i = 0; 1 < 8; ++1i)
for (int j = 0; j <i - j; ++j)
++ans;
cout << ans;

}

Answer ZZ£: L (1.5 marks 47")

What is the output of the following program? DL 2 gAYt 4 22 ?

C++

int main() {
int cnt = 0;
for (int 1 = 1; i <=77; ++i) {
if (1% 7=0]|1%10=7||1/710=7) {
++cnt;
}
}

cout << cnt;

}

A

Answer ZZ&: M (1.5 marks 47")
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What is the output of the following program? DL NFE gAYt 4 22 ?

C++

int main() {
stack<int> a;
a.push(3);
while ('a.empty()) {
int x = a.top();
a.pop();
if (x < 0) {
cout << -Xx;
}
if (x >0) {
a.push(x - 1);
a.push(-x);
a.push(x - 1);
}
}

}

Answer ZZ: N (1.5 marks 47")

In Byteland Secondary School, each school day consists of 7 periods numbered from 0 to 6, inclusive. The arrays
alice and bob store the names of the lessons that Alice and Bob have for each period of the day, respectively.
Complete the program such that it outputs the name of the earliest (by period number) lesson common to both
Alice and Bob. In the case where Alice and Bob share no common periods, the output is empty.

fEfirc4HEd (Byteland ) HhE2 - &pfl EERH 7 GRER4AEAK - 1€ 0 2 6 4R5% (&) - il alice F1 bob 73
AFRE B AN O R S ERIERE SR - 5o iie = - (HIm S RANEaRE (FERER
SR HERRESE - R BRSNS A L EE - Al B2 -

C++

string alice[7] = {

"Chinese", "English", "Math", "Math", "CSD", "PE", "PE"
+
string bob[7] = {

"Biology", "Biology", "Math", "Math", "Chinese", "PE", "PE"
}
int main() {

string ans = "";

for (int 1 = 0; 1< 7; ++1) {

if (alice[i] == bob[i]) {
ans = bob[i];
o ;

}
}

cout << ans;

}

St

Answer ZZE: @) (1.5 marks 47")
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Assume a is an array of n elements sorted in ascending order with unique elements. Complete the function
NextLargerElement such that it returns the index of the smallest element in a that is larger than x. If there
are no elements larger than x, NextLargerElement should return n.

B a 2—EA n EycEk - BT pE o R —aYEY] - 52N E NextLargerElement » {fiH
AR [A a FrRR x B/ NTERIVERS] - AERILATTZR AN x > NextLargerElement JEZ3R[E n -

C++

int NextLargerElement(vector<int> &a, int x) {
int n = a.size();
int k = n;
for (int i =n - 1; 1i>=0; --i) {
if (P ) {
k =1,
}
}
return k;
}
Answer &2 P (1.5 marks 47")

Given an array of non-negative integers, its H-index is the largest integer h > 0, such that at least h of the values
in the array are greater than or equal to 2. Complete the following function to compute the H-index of the array
a.

(e —E IR B BB AV > o H-index By REEH h > 0 15 2/0 b EESINHY TR AN EEE
Ji2 hoo SERRELT BB B S a /Y H-index -

C++

int f(vector<int> &a) {
int n = a.size();
// sorts a in ascending order 4 a LIIEMIRFHES
sort(a.begin(), a.end());
for (int i = n; 1> 0; --i) {
if (. Q ) {

return i;

3
3

return 0;

}

Answer ZZ£: Q (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 R to U. Please fill in the blanks on the answer sheet.
TR % A R 2 U » SHEE A R E T FE % -

Note 3T & :

(1) Answers must be in C++. Completed programs shall be compiled and executed according to the procedure
specified on Page 10.
TS ZARER CH RS - SERBVEERFAF LSS 10 H 2 DR T4REE BT -
(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 -



Hong Kong Olympiad in Informatics Heat Event #J)%%
H RIS EARUC OB 2 2024/25 Junior Group Paper 2 #J4F4H % —

Given an array a of n unique positive integers.

SE—ETE n EEBEAESY] a  HApHpTAITTRE2ME—AY -

(a) Complete the function FindMax such that it returns the index of the largest element in a.

FERREKEL FindMax - fEHIRE] a FERATTRIVERT] -

C++

int FindMax(vector<int> &a) {
int x = -1;
int n = a.size();
for (int i =0; i<n; ++i) {
if (_R1 ) {
R2 ;
}
}

return x;

}

Answer &2 R1 R2 (1.5 marks 47")

(b) Complete the function FindKthSmallest such that it returns the index of the k-th smallest element in a.

You can make calls to FindMax inside your function. Assume FindMax is correctly implemented.

%EEJZE@Q FindKthsmallest - EHIR[E] a th& k /NTERIIERST] © fRA] DAEK BN Y FindMax - (&
% FindMax E#IERERTEE -

C++

int FindKthSmallest(vector<int> a, int k) {
int n = a.size();
for (int i = 0 i<n; ++i) {

if (__s1 ) {
52 =0,
}
}
return _ S3 ;
3
Answer ZZ£: S1 S2 S3 (1.5 marks 47)
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The Byteland Meteorological Agency is upgrading their weather stations to be automated. One of the goals is to
calculate the Maximum Sustained Wind over a period of data gathering. A Sustained Wind is the average value
of a continuous window of len data points.

firye4HE (Byteland) REEE EEAHH ARG EMEEEEME - Hh—EESHE BB RE
A e 4 EE (Maximum Sustained Wind ) » #5485 E7# ( Sustained Wind ) 2 len {&7#H 45y S EREHY
STIHE -

data_points stores the values of N data points gathered. It is guaranteed that 1 < 1en < N < 10000 and 1 <
data_points[i] < 100.
data_points 77 7 N{&UEE THYEEEEL - (£551<1en<N< 10000 f11 < data_points[i] <100 -

(a) Complete the function MaxSum such that it returns the maximum sum of values of a continuous window of
len data points.

FERREREL Maxsum > S EARIE] Ten {245 Y SE REAY i = 48 -

C++

int MaxSum(vector<int> &data_points, int len) {
int number_of _points = data_points.size();
int sum = 0;
int max_sum = -1;
for (int 1 = 0; i < number_of_points; ++i) {
sum += data_points[i];

if (i >= T1 ) {
max_sum = max(max_sum, sum);
sum -= data_points[ T2 1;
}
}
return max_sum;
}
Answer & Z: T1 T2 (2 marks %473)

(b) Assuming MaxSum is correctly implemented, complete the function MaxSustainedWind such that it returns
the maximum sustained wind in a floating point value. The absolute error of the return value should be less than
0.1.

{BE% Maxsum EHIEMEHN BT - SEAENE MaxSustainedwind - {EH DUEREBOR Bl S 748 EE - X
[EHERYAEETEREE/ NR 0.1 -

C++

double MaxSustainedwind(vector<int> &data_points, int len) {
return u MaxSum(data_points, len) / len;

}

Answer &% U (1 mark 47)

END OF PAPER 2 #%— (C++) 5



