Hong Kong Olympiad in Informatics

Heat Event {JJ%£

EEE RS AU EEEE 2025/26 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 -

Which of the following statements about control structures are true?
DL A B2 4SBT A A 5 2
i.  An if must be followed by an else.

— i if REWAHIRE —{H else -

ii.  while loop always executes its loop body at least once.
while #[& /iy T2 i 5 —2K -

iii. for loop always executes its loop body at least once.
for & F/ Vit TiElE Eae—X -

A. i only HAI

B. ii only HAE

C. iii only HA i

D.  None of them i

Four teams (A, B, C, D) play in a single-elimination tournament, where a team is immediately eliminated upon
losing a single match. In the first round, A plays B and C plays D. The winners then play in the final.

AVUERL (A, B, C, D) #{THBUEAE - Bl — 5 BRI AIBOEK - EF—fwd > A ¥
B C ¥ D - Hp5EEREARE -
 Team C has a 100% chance of winning against Team D.

Brff C $1B%{0 D A 100% AR %S -

« Team A has a 100% chance of winning against Team C.

B¥E A R C A 100% R e -

* In a match between any two teams not explicitly mentioned above, either team has an equal chance of
winning (50% chance for each).

FEATAT A R AT R IR (L TRV EE R o AT — T RIS (25 50% HUBEE ) -

How many teams can possibly be a winner of the tournament?
% DA TR By AR LR R 2
A.

1
2
3
4

Saw
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3. Alice and Bob know each other, and Bob and Charlie also know each other. Alice is a student, and Charlie is not
a student. Which of the following must be true?
EREAMMEATAERE > M OfME AR, - BESE R4 MEEAEEAE - DUNIIE &
TERHE ?

i. A student knows a non-student. —r AR — AT IEE AL -
ii.  There exists 2 students knowing each other. AN A A -
iii.  There exists 2 non-students knowing each other. FAEMNIIEE A O AHEEES -
A. ionly HA1
B. iionly HA i
C. iii only A il
D.  None of them 4

W

4. The integers 1, 3, 5, 3, 2, 4 are pushed into a queue in this order. Which of the following statements about the
queue is correct?

BB~ 30532 ARILIER BEEA—(EER] o NHR—IERHR LSRRI E IERERY 2

A. The queue currently contains five integers, since the queue only keeps one instance of 3.
PxyERI 2 TS NAE AR b —{E 3 -
B. If a pop operation is executed on the queue, it will pop 5 out of the queue.

EAELERRS BT —JGRERE - 5 EERRYI5EE -

C. If the elements in the queue are popped out one by one, 2 is popped before 4.
EHRY IRV HOE 5 0 2 GAE 4 ZRTHGET -

D. If 6 is pushed into the queue and a pop operation is executed afterwards, 6 will be popped out of the
queue.

T 6 AR T —JGRERE - 6 BT -

5. You are given 4 cards, each card has two sides and each side is written with a number:

TRAVUTRARRE - BSREECARH - I HE—mE R E— @y

» Card 1 has numbers ‘1’ and 2°. Bk EEE 1 A2 .
¢ Card 2 has numbers ‘2” and ‘3. S __sEf# FHETE 20 F1 3 -
* Card 3 has numbers ‘3’ and ‘4°. FEosRE LAEET 3 R4 -
 Card 4 has numbers ‘4> and ‘1’.  SEVUTERR EAET 4 f1 1 -

The cards are shuffled and flipped randomly. The first three cards show ‘1°, ‘2°, and ‘3” on their front sides.
Given this information, how many different numbers can appear on the front side of the last card?

52 LERR A B S AL B - AT =5RAEAVIEEI AR 1 ~ 27 F1°3° - RIBLL & - A/ EET AR
RELBRAE R R — R HYIEH ?

A.

1
B. 2
C. 3
D 4
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Which of the following Boolean expressions is equivalent to (A AND B) OR (NOT A AND C) OR (A AND
NOT B)?
DU HHEfA R 22 0% (A AND B) OR (NOT A AND C) OR (A AND NOT B) ?
A. A AND C
B. A OR B
C. A OR C
D. B AND C

Given a data structure D, which is either a stack or a queue, and is initially empty. We execute the following

operations:

e —EEIRAEHE D EEME () BBSIME L — » B haE o FAFRdT AT HRE -
Python C++

D.push(5) D.push(5);

D.pop() D.pop();

D.push(7) D.push(7);

D.pop() D.pop();

It is known that the value popped in the second pop () call is 7. Which of the following statement is true?
EHIEE —KIPIY pop () FRLHIIE RS 7 DUTURIERG A H 2
A. D must be a stack.
D MEEHEE -

B. D must be a queue.
D EZFI
C. It is impossible to infer whether D is a stack or a queue.

VLR D 2R -
D. The value popped in the first pop () call is also 7.
Fr—RIF pop () FHHAVEIREZ T

Given an array a of n positive integers. In one operation, you first pick two indices ¢ and j, such that 0 < i <
j < n. Then, you increase each element in a whose indices are between ¢ and 7 — 1 (inclusive) by 1, and also
increase each element in ¢ whose indices are between j and n — 1 (inclusive) by 2. For which arrays is it possible
to make all elements of the array equal after some operations?
(e —MEA n EIEREAVES] o - FE—KERMED > R BEERIERS i j - fHF0<i<j<n- A
% IFf athRIIE I — 1 (&) BTEM L RIRF o PRI Bl n -1 (&) HUTERM2 - P
NUBLERESY o AR T REVIRE - SEHAE R F R TR R TR REE ?

i. [7,6,7,6,5,4,5]

il. [7,6,4,5,4,2,3]

A. ionly HE I
B. iionly HA i
C. iandiionly i Al i
D.  None of them ki




10.
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Given the following two facts:
GELLTEEE -

* Alice and Bob are friends. If one of them goes to a party, the other will also go to the party.

EREAIRIEENA - BfIEFR—EASI—ERE - H—EAE2I0MEIRE -
* Charlie hates Bob. If Bob goes to a party, Charlie will not go to the party.

A EESE - EiESI—ERE > EFRESE2H0EIRE -

Which of the following statements must be true?
PURUBLEHE AL TE Ry L 2
i. If Charlie goes to a party, then Alice will not go to the party.
HEHSI—ERE - ERAESG2IIEIRE -
ii. If Alice does not go to a party, then Charlie will go to the party.
EHERBGASN—EIRY - EEEE2NAMERE -

A. i only HAEq
B. ii only HAE
C. 1and ii i Al il
D.  None of them 4t

ARNY

You have a pile of 15 identical coins. In each step, you may split one pile of coins into two non-empty piles of
coins. You continue until all piles have exactly 1 coin.

fRAE—(EE 15 MO B AH BRI RE RS HE - TR —20 T > ] DAt — (el B W 3 70l i {18 Ry 22 B BEE i
HE o (R EAEHET DB > ERIFTABURERHERT R 1 AR Kok -

Which of the following statements must be true?
PUT iR e e Ky EL?
1. The number of steps performed is always 14.
HATH D B2 1420 -
1i. At some step, there must exist a pile of size 2.

FERARBR T > NE &G A E— MR/ N Es 2 HUREHEHE -

iii. At some step, there must exist a pile of size 3.
R > DEEAAE—ER/ Ny 3 BUBETEHE -

A.  iandiionly i Al ii

B.  iandiii only i A ii

C.  iiand iii only il A iii

D. i, iiandiii i, 11 Al iii

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.

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

You have three pendulums. They are released from their respective top positions simultaneously at the Oth second.
They would return to their starting positions every 6, 8, and 12 seconds respectively. What is the smallest positive
time (in seconds) will they all be back to their starting positions?

A =55 - BRI 0 S BiRERERER - Efohles 6 10 - 8 04 12 MEFI%HE
HIEESEAIE - SKETTRREREIE] & B a0 ERRRT ERE (DA RAEAL) -

Answer ZZ£: A (1.5 marks 47")

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

Python C++
a = [11 21 31 4, 5] int main() {
X =0 int a[5] = {1, 2, 3, 4, 5};

int x = Q;
for i in range(2025): for (int i = 0; i < 2025; ++i)

X =(x+a[x]) %5 x = (x +a[x]) %5
print(a[x]) cout << a[x];
}

Answer & Z: B (1.5 marks 77)

Consider the following program: % & D N EF -

Python C++
def f() -> int: int () {
# Implementation omitted EHFI&MS // Implementation omitted EFI&NE
}
int main() {
print(f() & 26) cout << (f() & 26);
}

If £ () returns a random integer between 0 and 31 inclusive uniformly and independently, what is the probability

that the above program outputs 0? Please provide the answer as a fraction in its simplest form.

7*5 f() G LAHS E’JTEEE?BU&%DWIZ%@EI 0 %31 2 (&) WEE > EAEFmL 0 WHERES /D ?
PLE 0 Bl F &

Answer ZZ&: C (1.5 marks 47°)
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Complete the program such that it outputs 4.

FERLATRERS » (E 4 -

Python C++
def f(x: int) -> int: int f(int x) {
a=1[5 3, 6, 2, 8] int a[5] = {5, 3, 6, 2, 8};
for i in range(5): for (int 1 = 0; 1 <5; ++1) {
X = x N a[i] X = x N a[i];
return x }
return x;
y=_0D }
print(f(y)) int main() {
inty=_D
cout << f(y);
}

Answer &2 D (1.5 marks 47)

Consider all arithmetic expressions of length between 1 and 7 (inclusive) that consists of 1 and + only. The
arithmetic expressions should not start or end with +, or have consecutive +. For example, 1, 11, 111+111 and
1+1+11 are valid arithmetic expressions, while +1+1+ and 1++1 are not. How many different values can be
evaluated from these arithmetic expressions?

FZREFTAR 1M+ H > HEEA 1T 208 (&) EMRER - BirREICREERL + BIHEEAS
B o JRRAEAEAENG + o IR0 1~ 11~ LTI R 1+1+1 B Ei it » 7 +1+1+ A 1++1 B
& - A%/ VHEAREIERE RS AR E AL ?

Answer &2 E (1.5 marks 47")

8 balls are arranged in a circular formation as shown in the figure on the right.

Each ball is colored black or white. For every pair of balls of the same color, O

draw a straight line segment connecting their centers. The color of the line . .
segment is the same as that of the balls.

8 fEERAIG RIS BB - FER ARG A E - HinE—H HEEE 1 Q ‘
B S RERHE DAV ELRARE - Z I B ERAEE -

In one operation, you may remove a single line segment, the cost of removing it ‘ Q
equals the number of opposite-color line segments it intersects. Repeat until all .

the line segments are removed; the total cost is the sum of costs of all operations.

What is the minimum total cost needed to remove all line segments?

FE— AR IRa] DI ER—REREL - BERZE BRI REF N E ALK

REGEHE - EEIIIRMFEETARE SRR BRE RS TIRENR

[EZH - BERATASRE TR R NERER S D 7

Answer ZZE: F (1.5 marks 47")

END OF SECTION B Z 3352
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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 3T & :

(1) Answers can be in either C++ or Python. Completed programs shall be compiled and executed according
to the procedure specified on Page 1.

fEa] DA C++ B¢ Python {EZ - SEHVIERAIELASS 1 H 2 D ERIET4maEE 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.
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.

UERZERE X 3B N S0y X1~ X2~ oo~ XN JRBE X1 ~ X2~ ..~ XN B A EfEA & 455 o
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A repdigit is a positive integer whose decimal representation consists of the same digit repeated (e.g., 1, 11, 7,
777 are repdigits, while 15, 23, 998 are not).

i Br2 D HiEdI 2Ry - AEE S T E R R (B0 1, 11, 7, 777 24E 2 > 15, 23,
998 RIRZE ) »

(a) Complete the function f(x) to return the smallest repdigit which consists of only digit 1 and is greater than
X. For example, when x is 111, f should return 1111. It is guaranteed that X is a repdigit consisting of only digit
l,and 1 < x < 11111.

FERCEREL £ (x) DMEEIRR x > B8 1 i NE 28 - BIa0E x 2 111 f ez {E[E 1111 -
CH x 22— 8RBT L HRAA S B 1< x < 11111 -

Python C++
def f(x: int) -> int: int f(int x) {
return x * G1 + G2 return x * G1 + G2 ;
}
Answer &2 Gl G2 (1.5 marks 47°)

(b) Assuming f(x) is correctly implemented, complete the function g(x) to return the smallest repdigit greater
than x. For example, when x is 222, g should return 333. It is guaranteed that x is a repdigit, and 1 < x < 99999,
{Ba% F(x) CHIEMEREIR - SERRE o (x) PUEREIR x B9/ NEAZEL - BIATE x 2 222 I > g X
&[] 333 « R0 x B —{EAL 72 - H 1 < x <99999 -

Python C++
def g(x: int) -> int: int g(int x) {
d=x% 10 int d = x % 10;
r=x//__H1L intr=x/_ H1I ;
if (d <9) {
if d < 9: return H2 ;
return H2 } else {
else: return f(r);
return f(r) }
}
Answer ZZ&: H1 H2 (1.5 marks 47°)
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According to the triangle inequality, three positive integers may only form the side lengths of a valid triangle if
and only if the sum of any two integers is greater than the third number.

RBE=AEAER - = (EEREE HEEEERNE AN S = EE8T - A EtEia S = AnE
-E{ o

(a) Complete the function f(a, b, c) such thatitreturns True (C++: true) if and only if the three integers
a, b, ¢ form the side lengths of a valid triangle. It is guaranteed that 1 < a < b < ¢ < 1000.

FEAPKEL f(a, b, c) - EHEHEE=(E % a b c EEMEAN=AEHEREHER True (C++:
true)- BF 11 <a<b<c <1000 -

Python C++
def f(a: int, b: int, c: int) -> bool: bool f(int a, int b, int c) {
return I return I ;
}
Answer &2 I (1 mark 47)

(b) Assuming f is correctly implemented. Let a be an array of length n of distinct positive integers in ascending
order. Complete the function g(a) to return the number of valid triples in a that form the side lengths of a valid
triangle. The triples are unordered, for example, (2, 3, 4) is considered the same triple as (4, 3, 2).

e f CHIEMETR - 32 a K—E&E n G951 - ERIRTAIE B RigHk i 0 IE R EEE K - SERER
# g(a) DUEE a NEERE AR = ADE RN =JT4HEE - =TSP > a0 0 (2,3,4) 1 (4,3,2)
G Ry E— =T -

Python C++
def g(a: list[int]) -> int: int g(vector<int> a) {
n = len(a) int n = a.size();
ans = 0 int ans = 0;
for (int 1 = 0; 1 <n - 1; ++i) {
for i in range(n - 1): int k =1 + 1;
k=1i+1 for (int j = 0; j < 1i; ++j) {
for j in range(i): while ((_ J1 ) &&
while ((__J1 ) and f(a[j], a[i], a[k])) {
f(a[j], a[il, a[k])): k+=1;
k += 1 }
ans += __J2
ans += J2 }
}
return ans return ans;
}
Answer ZZ: J1 2 (2 marks 773)

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.

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

print(['ab', 'c'], sep='#'")

['ab', 'c']
["ab'#'c']
a#tb#c
ab#c

Saow>»

What is the output of the following program? [} T F2 5 Fiig 218k 2

Python

print(2 << 4)

0

16
24
32

Saow»

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

Python

a=1[1, 2 3, 4, 5]
for i in range(10):
af[i % 5] +=a[(i + 1) % 5]

print(a)
A. [8, 12, 16, 17, 16]
B. [8, 12, 17, 19, 17]
C. [9, 12, 16, 18, 18]
D. [9, 12, 15, 16, 17]
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What is the output of the following program? L NEFFHYE B8k ?

Python

print(-3 // 2, -5 % 3)

-1 -2
-11
-2 -2
-2 1

Saow»

What is the output of the following program? DL T F2 5 Filig 21 JEE 2

Python

a=1[4,2, 7, 8, 41,5, 3]
num = 0
for i in range(len(a)):
for j in range(len(a) - 1):
if a[j] > a[j + 1]:
a[jl1, a[j + 1] = a[j + 1], a[]]

num += 1
print(num)
A. 12
B. 13
C. 14
D. 15

END OF SECTION A HZR5Z

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



Hong Kong Olympiad in Informatics Heat Event #J)%%
F RIS ARV o5 2025/26 Junior Group Paper 2 #J4Kk4HE

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 E% © 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[2 6,2 41,8, 3,9, 7]
s=0
for i in range(1, len(a), 2):
s += a[i]
print(s)

S

Answer & Z: A (1.5 marks 47")

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

Python
a = [28, 18, 12, 37, 23, 39, 15]
b=1[0] *7

for i in range(7):
for j in range(i + 1):
if (1 - j) %2 ==0:

b[i] += a[]]
else:
b[i] -= a[]j]
s =0
for i in range(7):
s += b[i]
print(s)
Answer ZZ&: B (1.5 marks 47")

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

Python

a = [[0] * 8 for _ in range(8)]
X, y=0,0
dx, dy = 0, 1

for i in range(4, 9):
for j in range(i):
a[x]ly]l =1
X=(X+dx) &7
y=(y+dy) &7
dx A= 1
dy A= 1

ans = 0
for i in range(8):
for j in range(8):
ans += a[i][j]

print(ans)

Answer &% C (1.5 marks 47)

Assume a function is_cube(x) is correctly implemented. It takes in a positive integer x, and returns True if
and only if X is a perfect cube.

T B is_cube (x) EEREHET - 2 BIRT —EELH x - ME x SET2TTE - WHE
&=l True - GH] > REEEE False -

Complete the following function f such that for all positive integers n < 107, it returns the number of pairs of
positive integers (a, b) such that a®> + b® = n,

SERATEREL F(n) - EHEFTAERE 0 < 107 HEERE a° +b® = n BIERESHE (a,b) BU8UE -

Python

def is_cube(x: int) -> bool:
# Implementation omitted EHHI&NE

def f(n: int) -> int:
s, i=0,1
while 1 * i < n:
if D
s +=1
i+=1
return s

Answer &2 D (1.5 marks 47")
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Complete the following program such that it outputs 101101101.
sETE L I RER o i 101101101 -

Python

a, b= E
print(a * b)

Answer &2 E (1.5 marks 47")

The months of the year are encoded in binary, where the N-th month of the year (1 < N < 12) is represented by
a 4-digit binary number ABC' D5, suchthat 0 < A, B,C, D < land N = 84+ 4B + 2C + D. For example,
January is represented by A = 0,B = 0,C = 0,D = 1, Februaryby A =0,B=0,C =1,D =0, ... and
Decemberby A=1,B=1,C=0,D =0.

—EHy A LTSRS - Hhss N EH (1 < N < 12) DIYfr —#EH# ABCD, o » Hrp
0<ABCD<1>HN=8A+4B+2C+D-fll> —HBA=0B=0,C=0,D=1>_H}
A=0,B=0,C=1,D=0"ItEH  +-HEA=1,B=1,C=0,D=0-

Complete the function has_r (A, B, C, D), so that given four integers A, B, C, D representing a valid month
of the year, it returns Yes if and only if that month’s English name contains the letter r.

FERCE has_r(A, B, C, D) R4 ERETAZMAYUEFEESE A~ B~ C~ D S{EKEIHE Yes
EHEE X AN CHBEETREr -

Hint: The months that contain the letter r are January, February, March, April, September, October, November
and December.

s meEr WAKAE—HA - —“A-ZA WA - AH TR A ZA .

Python
def has_r(A: int, B: int, C: int, D: int) -> str:
if F :
return "Yes"
else:
return "No"
Answer &2 F (1.5 marks 47)

END OF SECTION B Z52
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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 E% © 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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We denote a non-empty list of integers of length n as beautiful if and only if it consists of x, z+1, x+2, ..., z4+n—1
in this order for some integer x.

N —ERE Fs n BYIEZEREHERY] WS R R EERTE HEEHNEREE - Z8YH 2,0+ Lz +
2, ..,x+n—1JEFLHEK -

(a) Complete the function is_beautifull(a) to return True if and only if list a is beautiful. It is guaranteed
that the list a has at least one element.

FEACERE is_beautifuli(a) @ fEH/{HE] True & HIEE B a & FEEHY - treg 5 a /DA —ET
% o

Python

def is_beautifuli(a: list[int]) -> bool:
n = len(a)
for i in range(1, n):
if G 1=1:
return False
return True

>

Answer B Z: G (1 mark 47)

(b) Complete the function is_beautiful2(a) to return True if and only if list a is beautiful. It is guaranteed
that the list a has at least one element.

FEAPNE is_beautiful2(a) @ (EHE[E True & HETE S a 2 FEHY - REHY] a 2 0F—ET
%‘ o

Python
def is_beautiful2(a: list[int]) -> bool:
n = len(a)
for i in range(1, n):
if a[i] != H
return False
return True

Answer &2 H (1 mark 47)

(c) Complete the function is_beautiful3(a) to return True if and only if list a is beautiful. It is guaranteed
that the list a has at least one element.

TEAEKE is_beautiful3(a) @ EH(H[E] True & HEE$Y] a 2 EEMY - RG] a 20F—ET
% o

Python

def is_beautiful3(a: list[int]) -> bool:
n = len(a)
for i in range(1, n):
if a[i - 1] >= a[i]:
return False
return bool( I )

Answer & Z: I (1 mark 47)
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Consider the following program: 2% & DL NFEFE

Python

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

def f(x: str) -> any:
return J, K

s, t = input().split()
if f(s) == f(t):
print("Yes")
else:
print('"No")

(a) Complete the program f(x) such that it produces the correct output for these inputs:

FERAERE T (x) > (EHAEDL T o AR A IEHER B HHAS R -

Input

Output

python marathon

Yes

pair repair

Yes

class glass

Yes

crate rate

Yes

return burn

No

closet set

No

butter button

No

AL

Answer ZZ£: J (1.5 marks 47")

(b) Complete the program f (x) such that it produces the correct output for these inputs:

FEBAES T(x) - EEAELUT f AR EE £ IEHEAYEm HEER

Input Output
secure rescue Yes
state taste Yes
night thing Yes
loop pool Yes
time mine No
write white No
violet violin No

i
i

S

Answer

z=. K (1.5 marks 47")

END OF PAPER 2 #%— (Python) 5%

N-9
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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-V) 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 -

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

C++

int main() {
int a[5] = {1, 2, 3, 4, 5};
for (int 1 = 1; i <5; ++i)
a[i] += a[i - 1];
for (int 1 = 0; 1 < 5; ++i)
cout << af[i] << " ",

13579
136 10 15
12345
246 8 10

Saow»

Which of the following program segments correctly exchanges the values of a and b? It is known that a and b
are integer variables, and —10° < a,b < 10°.
DU WAL B IR a FT b BEEEE 2 CAla fil b 2888 E - H -10° <a,b < 10% -

1. C++

int ¢ = a;
b =c;

ii. C++

ii.  CH++

(o
noon
o))

1
=g

i and ii only HAE i
i and iii only WA 1 dii
ii and iii only A i A il

i, ii and iii i~ i Al i

S0 w>



S.

Hong Kong Olympiad in Informatics
i A B R SRR UE 5o i 28 2025/26

What is the output of the following program? DL NFE gAYt 4 22 ?
C++

int main() {
string s1 = "1";
char s2 = '1';
int s3 = '1';

s1=s1+"'1";

s2 =s2+ '1";

s3=s3 + '1';

cout << s1 << " " << g2 << " " << 83;

3

A b b 98

B. 11 b 98

C b 11 98

D 11 11 2

What is the output of the following program? L N2 A B8k ?
C++

int main() {
double a = 1.7, b=1.7, c = 1.7;
int d = (int) a + b + c;
cout << d;

}

©Saw>
(SIS, B N A

What is the output of the following program? DL T F2 gyt 4 2 EF ?
C++

int main() {

int x[5] = {5, 18, 31, 14, 16};

int y = 0;

int z = Q;

for (int 1 = 0; 1 <5; ++i) {
y A= x[1];
if ((y & (1<<1)) !1=0){

z=2z+1;

}

}

cout << z;

Sawp»
2w N R

END OF SECTION A HEE5E

Heat Event #/J&
Junior Group Paper 2 #J4Kk4HE
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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.
AR CH+ 1B - STEBVIZFFARLLSE 10 H 2 P BREITARE RET -
(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() {
inta=2, b=3, c=5;
b *=c;
a +=b;
b -=c;
a/=c;
cout << a + b + c;

}

Answer &2 L (1.5 marks 47")

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

C++

int main() {
int ans = 0;
for (int i = 2; i < 16; ++i) {
for (int j =i *1i; j<16; j += 1) ans += i;
}

cout << ans;

}
Answer ZFZE: M (1.5 marks 77")
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Consider the following program: 2% & DL NFEFE

C++

int main() {
int n;
cin >> n;
n& n > 1;
né& n>>1;
né& n>>1;
cout << n;

}

Assume the input is an integer between 0 and 63 (inclusive). Across all inputs, how many distinct integers can
the program output?

Bt A f—flE 0 £ 63 (&) 288 - BNFrATA - 2 aElnd 2 D ER E Ry 2

Answer ZZE: N (1.5 marks 47")

Complete the function IsNotEqual(x, Yy) such that it returns true if and only if X is not equal to y for all
integers —10000 < x,y < 10000.

FERKEAEYL IsNotEqual(x, y) EHEARTAESE —10000 < x,y < 10000 - {H[F] true & HEE x K5
Ry e

C++
bool IsNotEqual(int x, int y) {
return o ;
}
Answer & Z; @) (1.5 marks 77")

Let a be an array of integers of length n, where n > 1. For all 0 < i < n, it is guaranteed that 0 < a[i] < 1.
Complete the following function AreAl10nes(a), such that it returns true if and only if all elements in the
array are equal to 1.

i a Fy—RE Ry n BREEEY] - Hopn > 1 B5FrA 0 <1 <n- R0 <a[i] <1 - 5ZMEUT RE
AreAllones(a) » fEHE H{EEFIIFRATTRE M L KHEE] true -

C++

bool AreAllOnes(vector<int> a) {
bool ok = true;
int n = a.size();
for (int 1 = 0; i <n; ++i) {
ok = P ;
}

return ok;

}

Answer &% P (1.5 marks 77")
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This is the 30th edition of HKOI. If you look up HKOI’s website, you will find that the 15 HKOI was "HKOI
1997". Let e be the edition number, the naming format, "HKOI {1997+ e — 1}", remained in use until the 18"
HKOI ("HKOI 2014"). Since the 19" HKOI ("HKOI 2014/15"), the naming format has changed to

"HKOI {1997 + e — 2}/ {the two least significant digits of (1997 +e — 1)}".

KEEs 30 B & ABERMULw8iEE (HKOI) » WIRIRE&FH HKOI fy4Ent » /R& 48858 1 & HKOI 2
"HKOI 1997" - % e AJEH » HE 5 18 J§ HKOI ("HKOI 2014") » &34 #% =02 "HKOT {1997+e—1}" -
MPEEE 19 fE HKOI ("HKOI 2014/15") fiilis > ansaf&=URICRy

"HKOI {1997 4+ e — 23/{(1997 + e — 1) FYREFIEAL}" -

Assuming that the naming format will not change again in the future, complete the function f (e) below, such
that for all 1 < e < 100, it outputs the correct e HKOI’s name following the naming formats above.

(ERE AR & A HeAthan A8 2 > SER AN e £ (e) » fEHEHFTA 1 < e <100 - ML ERYay
Lig S e JE HKOI AYIERESTE -

C++

void f(int e) {
if (e <= 18) {
cout << "HKOI " << 1997 + e - 1;
}
else {
cout << "HKOI " << Q

}

}

Answer ZZ: Q (1.5 marks 47)

i

END OF SECTION B ZZf52
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Section C PJER (6 marks 43)

The blanks are labeled from R to V. Please fill in the blanks on the answer sheet.
TIIEZEE %A R 2V S R E T IH FE % -

Note 3T & :

(1) Answers must be in C++. Completed programs shall be compiled and executed according to the procedure
specified on Page 10.
TEZARER CH R - SERBVERRFAF IS 10 H 2 DR T4RsE 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 -
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Let n and m be integers. We call the pair (n, m) a good pair if and only if both n and m are even. For example,
(8,4), (2, 6)and (10, 10) are good pairs, but (5, 2) and (7, 7) are not.

s n Al m Ry Regy - HAEE n M m AR B0 - AR (n, m) B8 - B4 8,4 (2,
6) A1 (10, 10) #RE4F ¥ - B (5,2) f1 (7, 7) FE -

(a) Complete the function IsGoodPair (n, m) such that it returns true if and only if (n, m) is a good pair,
where 1 < n,m < 10°.

FERCNEL IsGoodPair(n, m) > EHEHMEE (n, m) 2—E4FEERFEE true > K1 < n,m <
109 -

C++

bool IsGoodPair(int n, int m) {
return R ;

}

Answer &2 R (1 mark 47)

(b) Assume IsGoodPair(n, m) is implemented correctly, complete the function CountGoodPairsi1(k)
such that it returns the number of unique good pairs where 1 < n,m < k forall 1 < k < 1000. The pairs are
unordered, i.e. (n, m) and (m, n) are considered the same pair.

{Bi2% IsGoodPair(n, m) B IEMEE » 52N E CountGoodPairsi(k) » fHEIHEH 1 < k < 1000 »
HEENEE 1 < n,m < k BREFEEEE - BERIAIER - BT (n, m) F1 (m, n) BIEE—EEE -

C++

int CountGoodPairsl(int k) {
int count = 0;
for (int n = 1; n <= k; ++n) {
for (int S ){
if (IsGoodPair(n, m))
count++;
}
}

return count;

}

Answer &% S (1 mark 47)

(c) Complete the function CountGoodPairs2 (k) such that it returns the same value as CountGoodPairs1(k)
forall 1 < k < 1000.
SEAXEREL CountGoodPairs2 (k) fHESEHA 1 < k <1000 » {#H[E|{EEL CountGoodPairsi(k) fH[E o

C++

int CountGoodPairs2(int k) {
int count = 0;
for (int n =2; n<=k; n+=2) {
count += T ;
}

return count;

}

S

Answer ZZ: T (1 mark 47")
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Given a string s only consisting of digits from 0 to 9 inclusive. s possibly containing leading zeros. A contiguous
substring s[1..Jj] (where i < j) is called good if and only if it, when being seen as a number, is a multiple of
3.

BE—ERABEEHEA 0 29T H s - s JREGHAIEE - —HEENTH s[1..J] (HFi<]i) %
MR T RAT ) BB EECHE R TR Z 3 B -

(a) Complete the function f(s) such that it returns the number of good substrings of a string s, where s is a
string of length at most 1000.

FERRENEL T (s) > T EME s 1 BAF T HiyEE - Ho s 2 —EREA KR 1000 Y7 -

C++

int f(string s) {
int n = s.length();
int a = 0;
for (int 1 = 0; 1 < n; ++1i) {
int sum = 0Q;
for (int j =1i; j <n; ++j) {
sum += s[j] - '0';
if (U1 ) {
u2 ;
}
}
}

return a;

}

Answer &2 Ul U2 (1.5 marks 47")

(b) Complete the function g(s) so that for all string s with length at most 1000, the return value of g(s) is the
same as the return value of (s).

TR g(s) » EEEFTAREAARR 1000 ByF & s » g(s) B f(s) AUEHEIEMHESE -

C++

int g(string s) {
int n = s.length();
int a = Q;
int p[3] = {1, 0, 0};
int sum = 0;
for (int 1 = 0; 1 < n; ++1i) {
sum += s[i] - '0';
v
++p[sum % 3];
}

return a;

}

Answer B Z: \Y (1.5 marks 47"

END OF PAPER 2 &~ (C++) 52



