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Assume that the size of the int data type is 32 bits.
e int ERERHNRES 32 it °
The following code is added to the beginning of all C++ programs.

TEFRE C++ IZFRITRARIIA L TIZZ06S ¢

C++

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

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

using namespace std;

Total Marks 145



# Questions  Total Marks

- kvl M . \pB (=] =5 \
Section A EBEH  Multiple Choice ZIREER BEY 1S
5 5
" 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  ARIBTERHENER (A~BC E D) EHiF-
= One mark for each correct answer. No marks will be deducted for wrong answers.

EFHE—7 > ZHEAND -

1 What is the output of the following program?
NTFREFNEHEME?
C++

int main() {

char c 1';
c += '1";
cout << c;
}
A 2
B b
cC 11

D Compilation error will occur

i IR AR EE FEER

7 What is the output of the following program?
NTFREFNEHEME?
C++

int main() {
int a =7, b = -3;

cout << a / b<< " ' << a% b;
}
A -3 -1
B -2 -1
c -31
D -21



3 What is the output of the following program?
UTEFN@mEEAE?
C++
int main() {
int x = 9;
for (int 1 = 9; i < 10; ++i)
++X;
X *= 2;
T
cout << Xx;

19
20
2045

o 0O w >

2046

4 What is the output of the following program?
DY £35Sk il bt 30
C++
int main() {
string x = "20", y = "26";
if (x + y == "2026") {
cout << x +y << " ";
string y = "7";
} else {
y +="7%;
}

cout << y;

2026 7
2026 26
33

o 0O w >

267



5 What is the output of the following program?
NTFREFNEHEME?
C++
int main() {
int a[5] = {4, 2, 1, 4, 2};
queue<int> q;
stack<int> s;
for (int i = 0; i < 5; ++i) {
q.push(a[il);
s.push(a[i]);
}
for (int i = 0; i < 5; ++i) {
if (q.front() < s.top()) {
cout << s.top() << " ";
s.pop();
} else {
cout << q.front() << " ";

q.pop();

A 24241
B 24421
C 422141

D 42421
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# Questions  Total Marks

Section B E ""E Short Questions *E‘ a B8 = F 145
O 9= iE
6 A-F 9

= The blanks are labeled from A to F. Please fill in the blanks on the answer sheet.
THRERD GRS A E F > FAESEAHERNAGE EEE -

= Answers must be in C++.
WAZRTEF C++ EE ©

= You can write only one character in each box on the answer sheet.
EREMR EBE)VBRE E—EFF o

= Answers must not exceed the designated number of boxes.

ERREFFZIAERMEV)VEHE -

-

1 What is the output of the following program?

UTREFNEHEME ?

C++

int main() {
int f[11] = {0, 1};
for (int i = 2; i < 11; ++i) {

f[i] = f[max(@, i - 4)] + f[max(@, i - 1)];

}
cout << f[10];

}

Answer & A 1.5 marks 73

7 Complete the following program so that it outputs 4112.

SR TR » EHEN 4112 ©

C++

int f(int x) {
if (x < 9) return -x;
return x;

}

int main() {
int n = -4;
for (int i = 3; i >=0; --i) {

cout << f(n);
B 5

}

Answer &2 B 1.5 marks 73
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What is the output of the following program?
UTiEFrEmb R ?
C++

int a, b, c;

void f(int &a, int b) {
c =a * b;
a =2c * b;
--b;
return;

}

int main() {
a=1;, b =2; c = 3;

f(b, a);
cout << a << "," << b << "," << c;
}
Answer &2 C 1.5 marks 53

What is the output of the following program?
FiEFmEtEtE ?

C++
int f(int x);
int g(int x);

int f(int x) {
if (x <= 0) {
return 1;

}
return g(x - 1) + g(x - 2);
}

int g(int x) {
if (x <= 0) {
return 2;

}
return f(x - 1) + f(x - 2);

int main() {
cout << f(5) * g(5);
}

Answer & D 1.5 marks 73
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5 Complete the function b(n) such that given a positive integer n, the function returns its binary
representation.
SERRERER b(n) > (ST EREH »n B » ZREEELEESIRTE o
For example, b(13) should return 1101.
flun > b(13) FEZfEE 1101 ©
C++

string b(int n) {

string s = "";
while (n) {
if (n % 2) {
s += "1";
} else {
s += "0";
}
E 5
}
reverse(s.begin(), s.end());
return s;
}
Answer &3 E 1.5 marks 57

6 Whatis the output of the following program?
DY £35Sk il bt 30

C++

int main() {
int n = 53, cnt = 9;
for (int i = 0; i < 6; ++i) {
if (n & (1 << 1)) {

++cnt;
}
}
cout << 1 << ¢cnt - 1;
}
Answer &% F 1.5 marks 57




# Questions  Total Marks

Section C A&l Long Questions BIRFTE #EH 7
11G6-3 6

= The blanks are labeled from G to J. Please fill in the blanks on the answer sheet.
TABRERDGRA 6 £ 1 SFESEM EHEIMSE TR -
= Answers must be in C++.
WZRER C++ 1F& ©
= You can write only one character in each box on the answer sheet.
EREMR EBE)VBRE E—EFF o
= Answers must not exceed the designated number of boxes.
EEREMEZINZERMEREHEE -
= If blank X is divided into IV parts X1, X2, ..., XN, it means that marks will only be given when X1, X2,

-

..., XN are all correct.

WMRZERE X 948 N S5 X1 ~ X2 ~ -~ XN 2 HBEE X1 ~ X2 ~ -+~ XN EBIFEA SR

1 Complete the function f(n) such that it returns the sum of all positive factors of the positive integer n.

SERERE f(n) » EEFEEIERH n WFAIBERHZM o

C++
int f(int n) {
int sum = 9;
for (int 1 = 1; i <= n; ++i) {

if ( G ) {
sum += i;
}
}
return sum;
}
Answer &2 G 1.5 marks 53

Suppose f(n) is correctly implemented, what is the return value of £(28)?

& f(n) BREBMER > f(28) WELERMHTE?

Answer &2 H 1 mark 5




x is a prime factor of n if and only if n is divisible by  and z is a prime number. Complete the function

prime_factor(n) such that it returns an array of type vector<int> containing all distinct prime factors

n

EBEE n 65 « BfRH « BEHE > 2 A& n WEREZ ° STHRERE prime_factor(n) » FHEHEM

—{EfEE% vector<int> » BEEE n WERERFES) > EH|hREIEEETE ©

C++
vector<int> prime_factor(int n) {
vector<int> pf;
bool check[n + 1] = {};
for (int i = 2; i <= n; ++i) {
if (check[i]) {
continue;

¥
if (n % 1i==290) {
pf.push_back(i);

}
for (int j = 2 * i; j <= n;
check[j] = true;
}
}
return pf;

}

Answer &2 I 1.5 marks 53

) A



The sum of all positive factors of a positive integer n can also be computed using a product formula derived
from its prime factorisation. Let n = p{! x p32 X --- x p;* be the prime factorisation of n, where
P1,D2, - - -, Pk are distinct prime numbers and ey, ey, . . ., e}, are positive integers. The sum of all positive
factors of nis (L +p1 +p3 + -+ +pi') x (L+pa+ P+ +p52) x -+ x (L4 pp + p2 +--- + pr).
IEE# n NAE ERBZ NI UR A EER# S BT EHITRBE AN RAE - R
n=plxp?x---xpF&n NERRDE > HH pi,ps,...,pr RAFEENEH > Mer,er,...,e0 5
EEH - n B ERBZNA

(L 4pr+pi+-+p) x (Lpe+py+ - +p3?) X x (Lbpr+pi+ - +pf)

For example, if n = 18 = 2! x 32, then the sum of all positive factors of n is (1 + 2!) x (1 + 3! + 32) = 39.
If n = 1400 = 23 x 52 x 71, then the sum of all positive factors of n is

(14214224 23) x (1 +5+52) x (1471 = 3720.
Blgl > FBn =18 =2! x 32> Rl n MFFBIEEBZMA (1+2!) x (1431432)=39; &
n =1400 = 23 x 52 x 7' » Bl n MFRBEEREZ %

(142" +224+23) x (1+5'+5%) x (1+7") =3720°
Given array pf storing all distinct prime factors of n. Complete the function g(n, pf) such that it returns
the same value as f(n), the sum of all positive factors of n.
HMERES pf FH#En NFIEERSR > BERRBERITE © TTHERH g(n, pf) * FHEA f(n) —
¥ > fBEl n WFFBERZZH -

C++

int g(int n, vector<int> pf) {
int sum = 1;
for (int i = 0; i < pf.size(); ++i) {
int cur = 1, tem = 0;
while (n % cur == @) {
tem += cur;

J1 5
}
J2 5
}
return sum;
}
Answer &2 J1 32 2 marks 53

10



