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

s—iRkH

[R5 235 Python B S HIERF ©

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

TEFRE C++ IZFAVIRERMNALLTIZZUES :

C++

#tinclude
#include
#include
#tinclude
t#tinclude
#include
#include
#tinclude
#include
#include
#tinclude
t#tinclude
#include

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

using namespace std;

Total Marks 155
10
9
6

25



# Questions  Total Marks

H v . . \pB (=] E’/g \
Section A EBEH  Multiple Choice ZIREER BEY 1S
10 10

= For each question, choose the most appropriate answer and mark the corresponding box (A, B, C, or D) on

the answer sheet.
s TSERE—(ARESHNER > ARIBZTERHENER (A~B~C (D) EHif°
= One mark for each correct answer. No marks will be deducted for wrong answers.

EFHE—7 > ZHEAND -

1 Thereis a card on the desk. It is given that if “hoki” is written on one side of the card, nothing will be written
on the other side. Which of the following statement(s) can be deduced?
KREE—FRFH - BNERAREP—ERE Thokil > MIS—EFEEEREMAS o UTHLERAATL
FIEHEER[H ?

i. If there is nothing written on one side, then “hoki” must be written on the other side.

EHPF—EHREREREMAST » MIS—ELERE Mhokil °

ii. If “sleep” is written on one side, then “hoki” must not be written on the other side.
GHP—HERE Tsleeps > AIZ—ELERERE lhokil °

A ionly
REi

B ii only
RFi

C iandii
i # i

D None of them

iy

70

7 Given 6 numbers: —2,—1,0,1, 2, 3. Two numbers are drawn at the same time. What is the probability that
their product is non-negative (greater than or equal to 0)?

W 6 BT © —2,-1,0,1,2,3 - HERMETERT - CROREAFEY (BAKLEK 0 K
ERED?
A

B

== ofes oo =
U‘l»—* I | ml“‘



If Hoki gets Influenza A, he will leave early on Friday. If Hoki does not leave early on Friday, he will not see
the doctor. If Hoki sees the doctor, he will receive medicine. Given that Hoki did not see the doctor, which
of the following statements may be true?

1R Hoki B ERERR > ESEEHRIRTEREM o B Hoki RETENLRERHA » EFEEE
B4 o B Hoki B B4 » tERERSEY - BH Hoki BEEEEY » UTHEBRMERIEEAE?

i. Hoki has left early on Friday.
Hoki BEEHI AR FRER o

ii. Hoki did not get Influenza A.
Hoki ;RE & LRERR -

iii. Hoki has received medicine.
Hoki SHESLEEY) o

A iandiionly
BB Mii
B iandiii only
OF i i
C ii and iii only
& i # iii
D i, ii and iii
i~ i A i

Which of the following Boolean expressions are equivalent to NOT(A OR (B AND C))?
LUF LR RENEER NOT(A OR (B AND C)) ?

i. NOT A AND NOT(B AND C)

ii. NOT A AND (NOT B OR NOT C)

A ionly
REi

B iionly
afFii

C iandii
i F i

D None of them



Alice and Bob are playing a candy game. There are z candies in total, where z > 0. Alice goes first and Bob
goes second. In each round they can take 1 to n candies from the remaining candies. The player who takes
the last candy wins the game. Which of the following statements are correct?
EREMAMAEET—ERERER - 5 « BRER > HP o > 0 - BEM4SETF > BR%EF - 50
B IEAMURERERIERFEGE 1 E » BHER - RERR—BRERIIIRER - LITHLERILZE
meR ?

i. When n = 3, Alice always wins if z is a multiple of 3.
En=3K>52230EH  MEBMUEER -

ii. When n = 4, Bob always wins if = is a multiple of 5.
En=4K 5225 EH  NBOLEER -

ii. Alice always wins if  is not a multiple of n + 1.
£ AEn+10EH > MZEMOERSR -

A iandii only
RE i Mii
B iandiii only
& i M iii
C i and iii only
& i i
D i, ii and iii
i~ i 0 i

What of the following big-O notations best describes the time complexity of the following program?

LUFHMER O seiRxE S TR ERME ?

Python C++
n = int(input()) int main() {
while n: int n;
ifn¥% 2: cin >> n;
n-=1 while (n) {
n//=2 if (n % 2)
--n;
n /= 2;
}
}



For all integers 0 < a,b < 100, which of the following expressions always evaluates to the same result as (a
& b) == 0!
HIFIBRE 0 < a,b < 100 BYEE > UTFHLRELRERVER (a & b) == 0 HHE?

A (a ”b) ==

vs)

(a +b) ==(a|b)

al=»>b

o 0O

None of the other options
HEIRESIE

Denote A as a sequence such that A, — A, 1 = (—1)"_1 for n > 1. Which of the following statements must

be true?
BAB/—EHT > En>18> 4, — A, = (-1)"" o LUTHLLBRIBNESRE ?
i. A, =A, sforn>2
Hiin>24,=A4,
i. Ay X Ap_g= (A1) forn > 2
Hin>20 A, x Ay o= (4, 1)°
iii. Agn < A2n71 forn >0
Hitn>0> Ay < Aoy

A iandii only
[E i Mii
B iandiii only
[E i Wi
C i and iii only
RE i M iii
D i, ii andiii
i~ i A i

f() is a function which returns a uniformly and independently random integer between 0 and 9 inclusive.
Which of the following expression(s) returns a uniformly and independently random integer between 0 and

999 inclusive?

f() B—ETLUHEENBIRBEEMBIIMNER 0 3 9 2R (8) BHHIRE - U THLERENEHS
BEIEE 0 ) 999 2 (8) B2

111x £()

3Tx (F() + () + f())

100x () +10x f() + f()

g 0O w©w >

All of the other options
HEREE
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1() Which of the following input will cause the following program to output 11001 ?

UTH—EmASEUTEFEHL 11001 ?

Python CH+
n = int(input()) int main() {
while n: int n;
print(n % 2, end = "") cin >> n;
n//=2 while (n) {
cout << n % 2;
n /= 2;
}
}
A 2
B 19
C 25
D 11001



Section B ZER

-

# Questions

Short Questions #2 & &R HE

6 A-F

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

TIRERDRGRD AEF

RTE R DRIt S E E &SR o

SRR L SE/ VB R AR E—EFFF o
Answers must not exceed the designated number of boxes.

ERRENSSIZERHENIREHE -

UTREFREHEAE?

Python

def f():
print("f", end="")
return True

def g():
print("g", end="")
return False

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

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

J—
Answer &3 A

equationa+b+c=axbxa

What is the output of the following program?

1.5 marks 73

You can write only one character in each box on the answer sheet.

C++

bool f() {
cout << "f";
return true;

}

bool g() {

cout << "g";
return false;
}
bool h() {
cout << "h";
return true;

}

int main() {

if (FO |1 gO) & h()) {

wew,

cout << "i";

Total Marks
5

9

Given 7 numbers: —3,—2,—1,0, 1,2, 3, how many ordered tuples {a, b, c} with a < b < c satisfy the

WE 7 ERF : -3,-2,-1,0,1,2,3 > BEMERE a < b < c WBEF=7t4 {a,b,c} MEFER

at+tb+ec=axbxe?

Sl

]
Answer &3 B

1.5 marks 73



3 What is the output of the following program?

UTiEFrEmb R ?

Python C++
a=1[1, 7, 4, 10] int main() {
X =0 int a[4] = {1, 7, 4, 10};
for i in range(2026): int x = 0;
x = a[x % 4] for (int 1 = 9; i < 2026; ++i) {
print(x % 4) X = a[x % 4];
}
cout << x % 4;
}
Answer ZZ C 1.5 marks 73

4 What is the output of the following program?

UTiEFrEmb R ?

Python C++
num = [0, 1, 1, 3, 5, 5, 5, 7, 7, 9] int main() {
same, cnt = @ int num[10] = {
for i in range(10): e, 1, 1, 3, 5, 5, 5, 7, 7, 9
for j in range(10): };
if i == j: int same = 0, cnt = ©;
if 2 * num[i] == 10: for (int i = 0; i < 10; ++i) {
same += 1 for (int j = 9; j < 10; ++j) {
else: if (1 == 3j) {
if num[i] + num[j] == 1@: if (2 * num[i] == 10) {
cnt += 1 ++same;
print(cnt // 2 + same) }
} else {
if (num[i] + num[j] == 10) {
++cnt;
}
}
}
}
return cnt / 2 + same;
}
Answer &2 D 1.5 marks 57




5 Complete the following program so that it outputs 50.

SERIATZRT » fEH#L se ©

Python C++
a, b=29, 0 int main() {
s =" E " int a =90, b = 0;
for i in range(len(s)): string s = " E ";
if s[i] == "a": for (int i = 0; i < s.size(); ++i) {
a+=1 if (s[i] == 'a') {
if s[i] == "b": ++a;
b+=a * a }
print(b) if (s[i] == 'b") {
b += a * a;
}
}
cout << b;
}
Answer &2 E 1.5 marks 53

6  Letabean array of n integers. Complete the function below, such that a becomes sorted in ascending order

after calling f(a) .

& o 2—EES n EREEIET o ST TRE > 150 f(a) BEY o FRITERIGREHF ©

Python C++
def f(a): void f(vector<int> a) {
n = len(a) int n = a.size();
for i in range(n): for (int i = 0; i < n; ++i) {
for j in range( F ): for (int j = 0;
if a[j] > a[j + 1]: j < F 5
(a[j], a[j + 1] ++3) {
= a[j + 1], a[jD if (a[j] > a[j + 1D {
swap(a[j], a[j + 1]);
}
}
}
}
Answer &2 F 1.5 marks 73




# Questions  Total Marks

Section C A%  Long Questions RIEF & gEH

2 . G6-13 6

The blanks are labeled from G to J. Please fill in the blanks on the answer sheet.
TABRERDGRA 6 £ 1 SFESEM EHEIMSE TR -

You can write only one character in each box on the answer sheet.

SRR EEEMERAE E—EF

Answers must not exceed the designated number of boxes.

EERETFZIZERMIIEHE -

If blank X is divided into N parts X1, X2, ..., XN, it means that marks will only be given when X1, X2,

-

..., XN are all correct.

WERZEAR X 94 N Z9 X1 > X2 ~ -~ XN 2 ABEE X1 ~ X2 ~ -~ XN BALEEAEHED

Consider the following function:

ZRUTRE
Python CH+
def f(a): int f(vector<int> a) {
cnt = 0 int cnt = 9;
for i in range(8): for (int 1 = 9; i < 8; ++i) {
if gcd(a[i], a[i + 1]) == 1: if (gcd(a[i], a[i + 1]) == 1) {
cnt += 1 ++cnt;
return cnt }
}
return cnt;
}

Given that gcd(Xx, Yy) returns the greatest common divisor pf positive integers = and y. For example,
gcd(4, 6) returns 2and gcd(7, 1) returns 1.

B gcd(x, y) BELIEEH z My WRAREEK - HI1E0 > ged(4, 6) FEE 2> ged(7, 1) EE
1o

Assuming that the array a has size 9 and represents a permutation of the set {1,2,...,9}, where each

integer between 1 and 9 inclusive appears exactly once in a.

RfET] o WR/NA 9 BRAKRES {1,2,...,9} BI—EEF > Bl 1 B 9 2f (&) NBEEHT o
e FHIEE—R -

What is the maximum possible return value of f(a)?

f(a) AIRENEARELEERSZD ?

Answer &2 G 1.5 marks 73

What is the minimum possible return value of f(a)?
f(a) FTHEMBIMEEERESD ?

Answer &2 H 1.5 marks 77

10



A Zimin sequence Z is a sequence of strings defined recursively. Given a reference string x of length [, whose
characters are xg, 1,2, ...,%;1_1. Zo =xg;and Z, = Zp_ 1+ xp + Zyp_1for 1 < n <[ —1, where +

represents string concatenation.
Zimin 77 Z R—ELERS NERNFHFT - ME—ERER | N2EFH o HFHR
L0y L1, L2y -+« 3 L1—1 ° Z(): Zo ; Hﬁﬁg 1 <n< I-1> Zn: n—l+xn+Zn—1 ’ EI:P +1‘%$§$$$¢§ °

For example, if £ = abc, then Zy = a, Z; = aba, Z; = abacaba.
BN > F x = abc > Bl Zy = a ~ Z; = aba * Zy = abacaba °

If z = abcdef, what is the string length of Z5?
& z = abcdef » Z; NFEREEEZV?

Answer &2 I 1 mark 5

Complete the function rec(x, n) such that it returns the value of Z,,.

STREEREL rec(x, n) » FEE[E Z, B91E °

Python C++
def rec(x, n): string rec(string x, int n) {
if n == 0: if (n == 0) {
return x[0] return string("") + x[0];
u = rec(x, J1 ) }
return J2 string u = rec(x, J1 );
return J2 K
}
Answer &3 Ji J2 2 marks 73

11



