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(1) Assume that all variables without declaration shown in the following program segments have already been
declared properly as 32-bit signed integers (Pascal: longint, C/C++: int).
TR R AARAY I E SR - R CEE TS R 32 AT A TRV (Pascal:
longint, C/C++: int) e

(2) The following code is added to the beginning of all C and C++ programs.
TEfTA C fl C++ R HITHEN AL TR Z0s:

C C++

#include <stdio.h> #include <cstdio>

#include <string.h> #include <cmath>

#include <math.h> #include <cstdlib>

#include <stdlib.h> #include <string>

#include <stdbool.h> #include <iostream>
using namespace std;

For C, stdbool.h defines the boolean data type bool and values true (equivalent to 1) and false
(equivalent to 0).

¥4 C > stdbool.h % T MHEEIEER bool M{H true (Z[H 1) K false (%[H 0) »

(3) Other than questions that mention compilation, assume all programs are compiled properly in Ubuntu
16.04 using the compilers and commands below.
br T AR M AmERIE E 29 > [RarFTATRFFEE Ubuntu 16.04 "N DU 4masds ) s < LM AR
RE ©

Pascal: Free Pascal (fp-compiler 3.0.0) fpc program.pas

C: GNU GCC (gcc-4.94.9.3) gcc -std=c99 program.c -o program
C++: GNU G+t (g++-4.94.9.3) g++ -std=c++98 program.cpp -0 program

S-1
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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.
PRI EAREERYZERE (A~ B~ C > B D) HHjwm -

af by DY E— R EE S

BG4 B -

What is the output of the following program? DL N2 At 4 2 & ?

Pascal C C++
function f(n: longint): longint; int f(int n) { int f(int n) {
begin return 2 * n * n; return 2 * n * n;
fi=2*n%*n; } }
end; int g(int n) { int g(int n) {
function g(n: longint): longint; return 3 * n - 7; return 3 * n - 7;
begin } }
g:=3*n-17,; int main() { int main() {
end; printf("%d %d", f(g(2)), cout << f(g(2)) << " "
begin 9(f(2))); << 9(f(2));
write(f(g(2)), ' ', 9(f(2))) } }
end.
A. -2 11
B. 25
C. 2 11
D. 2 17
Consider the following program: & & DL NFEFE
Pascal C/C++
function f(x, y, z: longint): longint; int f(int x, int y, int z) {
begin if (x == 0)
if (x = 0) then return 0;
fi=0 else
else return Xx % 10 * z + f(x / 10, y, z * y);
fi=xmod 10 * z + f(x div 10, y, z * vy) }
end;

What is the return value of £(513, 4, 1)?

f(513, 4, 1) HYHEIEZEEE?

A. 27
B. 77
C. 84
D. 87
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Alice is taking a test consisting of 20 questions. She may get 5, 3 or 0 marks for each question. How many
different possible total marks can she get?

ERESAIEAEREZ —EH 20 fRETEHABVHE - FERFEEMTEEEE S 70~ 3 7780 0 73 - MAEEAS
/DFEO]REAVAE ) 2

A. 92
B. 93
C. 94
D 95

Consider the following function: & & L N eRE] -

Pascal C/C++
function f(x: longint): longint; int f(int x) {
begin while (x != 0)
while (x <> 0) do X=X+ ((x << 31) &1);
X =X + ((x shl 31) and 1); return x;
fi=x }
end;

Which of the following function calls will result in an infinite loop?

DU Wb o S oy S B PR A ER 2

i f(-1)

il (1)
A. ionly HAI
B. ii only HAIi
C. iandii i AT
D. None of them ki

Given two Boolean variables A and B. Using zero or more A, B, brackets, NOT, and OR, how many pairwise
inequivalent Boolean expressions can be formed?

KT TIEMRSE A FIB - FIFZ{ESE A - B~ #59% « NOTGE) 1 OR(H) » LIRS DI A%
EAV R e ?

A. 2
B. 4
C. 8
D. 16
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Suppose that the following statements are true: {Eis&% DA TPt Ay EL -

1. If it rains outside or Charlie fails his exam, he feels sad.
WISESNE TP E L AN a1 - (e R EE -

2. If Charlie feels sad and it rains outside, he practices programming at home.
WNSR A PHRKE EEE I HAMA TR - S E R R R -

3. If Charlie feels sad and it does not rain outside, he rides a bike.
NS A PR R EeaE T HAMNANS A AR st e B -

4. Charlie practices programming at home.

EFER R LRI -

Which of the following statements must then be true?

ARPEEDL T W— TR AL Ry E 2
L. Charlie rides a bike
A F G
1i. It does not rain outside
SNELZ A TR
1. Charlie does not feel sad

A A R

HAI
HA i
HA iii

jya—

None of them HHE

\

i only
ii only

iii only

Saw»

What is the output of the following program? DL T F2 5 Filigy H 218 ?

Heat Event {JJ%£
Senior Group =440

Pascal C C++
var int arr[8] = {-3, 2, 6, 7, 9, int arr[8] = {-8, 2, 6, 7, 9,
arr: array[0..7] of longint = -5, -10, 11}; -5, -10, 11%};
(-3, 2, 6, 7, 9, -5, -10, 11); int ans = 0Q; int ans = 0;
ans: longint = 0; int i; int 1i;

i: longint;

begin
for i := 0 to 7 do
begin

if (arr[i] mod 2 = 1) then
ans := ans + arr[i]

int main() {
for (1 =0; 1i<=7; it+) {
if (arr[i] % 2 == 1)
ans = ans + arr[i];
else
ans = ans - arr[i];

int main() {
for (1 =0; 1i<=7; it+) {
if (arr[i] % 2 == 1)
ans = ans + arr[i];
else
ans = ans - arr[i];

else } }
ans := ans - arr[i] printf("%d", ans); cout << ans;
end; 3 }
write(ans)
end.
A. 21
B. 27
C. 29
D. 37
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X is an integer variable. What kind of error is present in the following code?

x efEiedstE > DIT A [miEsiaR ©

Pascal C/C++
X 1= 'pi'; x = "pi";
A.  Logic Error HEEPER
B.  Precision Error FEERE
C. Runtime Error HITEE R
D.  Syntax Error SEIASH R

Consider the following program segment: 2 & DL N FEFES :

Pascal C/C++
function my_pow(a, e: longint): longint; int my_pow(int a, int e) {
var i, result: longint; int i, result;
begin result = a;
result := a; for (i =1; i<=¢; i++)
for i :=1 to e do result = result * a;
result := result * a; return result;
my_pow := result }
end;

What is the return value of my_pow(2, 10)?
my_pow(2, 10) HEHENEZHEE ?

A. 20
B. 22
C. 1024
D 2048

For any non-negative integer n, let f(n) be the sum of digits of n, when n is written in base 3.
For example, f(0) = f(03) =0, f(11) = f(1023) =1+0+4+2 = 3.

Calculate the sum f(1) 4+ f(2) + f(3) +--- + f(29) + f(30).

HIEIREEE R n o 52 f(n) By n AR 3 EHIRF BT Z A -

s f(0) = f(03) =0 f(11) = f(1023) =14+ 0+2=3 -

Q)+ F@2)+ @) + -+ + f(29) + f(30) HILERTZEEE?

86

87

88

89

S0 w>
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Consider the number 2147483647. It has 10 digits. There are 2!9~! = 512 ways to insert (possibly zero) plus
signs (+) between the digits to obtain an arithmetic expression. For example, 2147483647, 2+1+4+7+4+8+3+6+4+7,
and 214+74+8+3647 are three ways. How many of these arithmetic expressions evaluates to an odd number?
FREHT 2147483647 - TH 10 1T - A 207" = 512 EHER T2 HEA (TRERZME) 198

(+) DUESERFRIER o §IU1 0 2147483647 » 2+1+4+7+4+8+3+6+4+7 Fll 214+74+8+3647 E=FE /7

N - A/ DR EXE NI E a8 ?

A. 64

B. 128
C. 256
D. 512

Consider the number 2147483647. It has 10 digits. There are 2!°~! = 512 ways to insert (possibly zero)
multiplication signs (*) between the digits to obtain an arithmetic expression. For example, 2147483647,
2*1*4*7*4*8*3*6*4*7, and 214*74*8*3647 are three ways. How many of these arithmetic expressions

evaluates to an odd number?

EBEBT 2147483647 - ©F 10 it F - F 2" = 512 M RERFZHFEA (TR

Z{E ) Ik

(*) DI E R o U] > 2147483647 » 2*1*4*7*4*8*3*6*4*7 F[l 214*74*8*3647 L =FE /T
N - A OEEREE A E AE e ?

A. 8
B. 16
C. 32
D 64
What is the output of the following program? DL T2 gAYt 4 2 EE ?
Pascal C C++
var int a[9] = { int a[9] = {
a: array[0..8] of longint = 1, 2,1, 2, 3, 3, 2, 3, 1 1, 2,1, 2, 3,3, 2, 3, 1
(1, 2, 1, 2, 3,3, 2 3 1); ||}; i

X, ¥y, i, j: longint;

int x, y, i, j;

int x, y, i, j;

begin int main() { int main() {
for i := 0 to 8 do for (i =0; i<=8; i++) for (1 = 0; i <= 8; it++)
for j :=1i+1 to8do for (j =1i+1; j<=8; j++) for (j =1+ 1; j<=8; j++)
if (a[i] = a[j]) then if (a[i] == a[]]) { if (a[i] == a[j]) {
begin X = 1i; X = 1i;
X =1 y =17; y =173
y = 73; break; break;
break; break; break;
break; } }
end; printf("%d %d", X, y); cout << x << " " << vy;
write(x, ' ', y) return 0; return 0;
end. } }
A. 00
B. 0 2
C. 0 8
D. 57
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14. A palindromic number is a number that remains the same when its digits are reversed. For example, in base 10,

12321 is a palindromic number and 12322 is not.
W HR IEESGE S — RV Y - BRI (ETaEm] - 12321 208 > 1M 12322 ARZ -
Considering positive integers only, which of the following statements is true?

B REIEREE > DUNWRIERR A IERE 2

i.  Inbase 6, every palindromic number with an even number of digits is a composite number.
eovaviRNIPSR 1 Ve SESEENE (G i
ii.  Inbase 8, every palindromic number with an even number of digits is a composite number.

5/ > FTA RSN B SRR 2 R -

A. i only HAEq
B. iionly HAE i
C. iand ii i Al il

D.  None of them 4t

AR

15. Consider the program below:

BRI TR |

Pascal C C++
var int a[10], b[10]; int a[10], b[10];
a, b: array[0..9] of longint; int i, tmp; int i, tmp;

i, tmp: longint;
begin

for i := 0 to 9 do
read(a[i]);

for i := 0 to 9 do
b[i] := a[i];

for i:= 1 to 9 do
if (a[i] < a[i - 1]) then

int main() {
for (1 =0; 1<=9; i++)
scanf("%d", &a[i]);
for (1 =0; 1i<=9; it+)
b[i] = a[i];
for (1 =1; 1 <=9; i++)
if (a[i] < a[i - 1]) {
tmp = a[i];

int main() {
for (1 =0; 1<=9; it++)
cin >> a[i];
for (1 =0; i<=9; i++)
b[i] = a[i];
for (1 =1; i <=9; i++)
if (a[i] < a[i - 1]) {
tmp = a[i];

begin a[i] = a[i - 1]; a[i] = a[i - 1];
tmp := a[i]; a[i - 1] = tmp; a[i - 1] = tmp;
a[i] :=a[i - 1]; } }
a[i - 1] := tmp; return 0; return O;
end } }
end.
Which of the followings must be true?
DU WRIE 2 £ (ERE ?
L. a[1] < b[1]
1i. a[2] < a[3]
1. a[8] < a[9]
A. i only HAEq
B. iii only HA iii
C. i and iii only A 1 i
D. ii and iii only HA i1 i
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Percy needs to prepare an exam paper with 40 questions. He wants to hire question writers to finish the job.
Here is a list of five question writers, how many questions they can prepare, and how much they charge.
PR ELEH — A& 40 FRATERYEE - MBS ES R A SRS il T LA -
PRI T AR - e DR 2 /D R AR AP 2 /D B T -

Writer HHEE A | Number of Questions [RE&E | Charge (in dollars) B (LLtet)
Alice BERE4A 25 1000
Bob &g{H 13 450
Charlie & 16 590
Daisy 275 20 770
Emily SR 9 330

What is the minimum amount (in dollars) that Percy needs to pay in total, so that he will have at least 40 exam
questions?

Note that Percy cannot hire the same writer more than once.

PR/ DRES A %/ Ded (DTst) SfthE/0Eh 40 R ?

ae LR HAPE ARESR [ — B AR —K

A. 1450
B. 1470
C. 1550
D 1590

Which of the following pair(s) of boolean expressions are logically equivalent?

PUT Ui R 2 s e 5 (E 7

Pascal C/C++
I. |[x OR (NOT(x) AND y) X || ('x && y)
(x AND NOT(y)) OR y (x & 1y) ||y
1l
(X OR NOT(y)) XOR (NOT(x) OR y) X I1ty) ~(x [1y)
(X AND NOT(y)) OR (NOT(x) AND y) (X && 'y) || ('x && vy)
A. i only HAEI
B. ii only HEi
C. 1and ii i il ii
D.  None of them it

W
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18. What is the output of the following program? L N2 Ay 2 EE ?

Pascal C C++
var int p[8] = { int p[8] = {
p: array[0..7] of longint = 6, 3,0 2,5,7,1, 4 6, 3,0, 2,5, 7,1, 4
(6, 38, 0, 2,5, 7,1, 4); }; };
a, tmp: array[0..7] of longint; int a[8], tmp[8]; int a[8], tmp[8];
i, j: longint; int i, j; int i, j;
begin int main() { int main() {
for i := 0 to 7 do for (1 =0; 1i<=7; i++) for (1 =0; 1i<=7; i++)
a[i] := i, a[i] = 1i; a[i] = i;
for 1 := 1 to 2018 do for (i =1; i <=2018; i++) { for (1 =1; i <=2018; it++) {
begin for (j =0; j<=7; j++) for (j =0; j <=7; j++)
for j := 0 to 7 do tmp[j] = a[p[j1]; tmp[j] = a[p[j1];
tmp[j] := a[p[jll; for (j =0; j<=7; j++) for (j =0; j<=7; j++)
for j ;=0 to 7 do a[j] = tmp[j]; a[j] = tmp[j];
a[j] := tmp[]] } }
end; printf("%d %d", a[2], a[7]); cout << a[2] << " " << a[7];
write(a[2], ' ', a[7]) return 0; return 0;
end. } }
A.
B. 7
C.
D. 6 5

19. Define two unary functions 7& & M {f§— T EA

f(x) =2 AND x
g(x) =x XOR x

Which of the following must be true?

DU BRI Ky TETifE 2
Lo flg(x) =g(f(z))

i f(f(z)) = f(z)

. g(g(x)) = g(x)
A. i only HAEq
B. ii only HE{
C. ii and iii only WA i1 i dii
D. 1, i1 and 1ii i~ i Al ddd
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There are four seats arranged in a row. Alice, Bob, Charlie, and Dave are each going to choose a seat. Alice
should not sit next to Bob, and Charlie should not sit next to Dave. How many seating arrangements are there?
A VUEEE DY IRIERL - ERESS ~ ffE - EFARCCA e R —EmE AL - BREA N EZ LA B55E -
EHNEZ B TIE - L/ DB ZHTE?

A 2

B.
C.
D

0 N B~

Which of the following best describes the behaviors of stack and queue?

PUT WY AR E AL AIR SRR 2

Stack £ Queue 571

First in, first out 43S HY
First in, first out 4385 H
First in, last out 5¢7#E1%

First in, first out JiciESEH

First in, last out 432 !
First in, first out 5385 H

/4

First in, last out 5c3#E7% -

o0 w

First in, last out 5c3E7% 1

In chess, a king can attack all squares which share an edge or a corner with the square he currently occupies.
At most how many kings can be placed on a 99 x 99 chessboard, so that no two kings attack each other?
FEBRR G B £ o] DABC Lt B AR 0y /T i B G R T A T 1% -

B % n] DIAE 99 x 99 HYREAR E e 2/ DB L2 A W B £ 4 FH T 8 7

A. 2401
B. 2500
C. 4900
D. 4901

6 HKOI trainers are assigned to competition committee and training committee. Each trainer should be assigned
to at least one committee, and each committee should have at least one trainer.

What is the number of different assignments of trainers?

6 £ HKOI 5Il%R & 77 B2 EEF NHAIEN SR N - S R B 0 e 2 2 /D — (BNl - =/ N 2
DA —HESRE - JISKBRIRE ST ZBERE S ?

A. 62
B. 64
C. 727
D 729

S-10
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There are 4 districts in Byteland. How many ways are there to build exactly three bi-directional roads between
some districts such that it is possible to reach from any districts to one another?
firocsHElA 4 (E&IE - A%/ DA D& S TR 3 REEmAVERS > & EE AT
i FA R I, 7
Two ways are different if there exists one road which is built in one plan but not in another plan.
WERFAE—REAE— AP EAE S — AT HVER - I TERE A A -
A.
B. 8
C. 12
D 16
Given an unweighted, undirected graph.
Which of the following algorithms is the most suitable for finding a shortest path from one node A to another
node B?
&5 — Bl [ R -
DU R A il & =R —(E AR A 25— {EERS B RRFEESTE 7

A.  Binary Search TR

B.  Breadth-First Search RS2
C.  Linear Search GRIEER

D.  Monte Carlo Tree Search SR EZEfHE=

END OF SECTION A HZR5E
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The blanks are labeled from A to N. Please fill in the blanks on the answer sheet.

MR ER AR A E N §

Note & :

ST BT I | -

(1) Select exactly one programming language on the Answer Sheet. Answers must be in that language.

b RA e REAR F R —EARAERE = > U

(2) For C and C++, you must not

Y C R G+

BRI ?:

use the ?: operator.

/—-/— —

EETT °

REEfZSES RS -

(3) You must not use any library function unless the appropriate library has been included. (See Page 1)
PRI ERREEC G [ (RE—) » GRIZZA ] DU e s Ak -

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

ZRAAR EEE M A R E— T

Answers must not exceed the

®)

EEREMIZ N AR
(6) Write legibly. Unrecognizable answers will be regarded as incorrect.
FREAUMIEIA R - SRR 2 B2 E
(7) Ifblank X is divided into N parts X1, X2, ...,

XN are all correct.
WIRZ=RE X 53 Fs N Er X1

designated number of boxes.

H/ MR EE -

He 2 A
PH oo ©

~ X2~ .~ XN HREE XD~ X2

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

Pascal

C

XN, it means that marks will only be given when X1, X2, ...,

# IIERE B4 -

C++

var
a: array[0..100] of longint;
i, j, sum: longint;

begin
for i := 1 to 100 do
a[i] := 0;
for i := 1 to 100 do
begin
ji=1i;
while (j <= 100) do
begin
a[j] :=1 - a[il;
ji=j+i
end
end;
sum := 0;
for i := 1 to 100 do
sum := sum + a[i];
write(sum)
end.

int a[101];
int i, j, sum;
int main() {

for (1 = 1; i <=100; i++)
a[i] = o;

for (1 =1; i <=100; i++) {
j=1

while (j <= 100) {
a[j] =1 - a[jl];
j=i+1i
}
}
sum = 0;
for (1 =1; i <=100; i++)
sum = sum + af[i];
printf("%d", sum);
return 0O;

int a[101];
int i, j, sum;
int main() {

for (i =1; i <= 100; i++)
a[i] = o;

for (1 =1; i <=100; i++) {
j=1

while (j <= 100) {
a[jl =1 - a[jl;
j=i+i
}
}
sum = Q;
for (1 =1; i <= 100;
sum = sum + a[i];
cout << sum;
return 0O,

it++)

AL 2
Answer &2

A

(2 marks 77")

S-12




Hong Kong Olympiad in Informatics
T AR B R B AR UL v i 28 2018/19

Heat Event {JJ%£
Senior Group =440

The following program inputs 2n + 1 integers. Each integer between 1 and n + 1 (inclusive), other than one that

is only inputted once, is inputted twice. Complete the program, so that it outputs the number that is inputted only

once.

PITREREA 2n + 1 EE888 - 7E L Mln + 1 Zf (&) BYEE - B 7 —E Z g A—x 5 > HAthty

Wl AT - SERARRAE » o Hoa AR ficn A — KAV B -
Pascal C C++
var int n, x, ans, i; int n, x, ans, i;
n, x, ans, i: longint; int main() { int main() {
begin scanf("%d", &n); cin >> n;
read(n); ans = 0; ans = 0;
ans := 0; for (1 =0; i<=2 *n; i++) { for (1 =0; i<=2 *n; i++) {
for i :=0to2 * ndo scanf("%d", &x); cin >> x;
begin B ; B ;
read(x); } }
B printf("%d", ans); cout << ans;
end; return 0; return 0;
write(ans) } }
end.
Answer ZZ&: B (2 marks 773)

Complete the function below, so that the function returns true if and only if x is a power of two.

FERA MR EY > (TR EEE] true B HEE x 2 A7 -

Pascal C/C++
function is_power_of_two(x: longint): boolean; bool is power_of_two(int x) {
begin if (x <= 0)
if (x <= 0) then return false;
is_power_of _two := false else if ( C )
else if ( C ) then return true;
is_power_of_two := true else
else return false;
is_power_of_two := false }
end;
Answer & Z: C (1.5 marks 77")

S-13
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Given a positive integer n, we say n is:
GE—IEBHn > Bin 5

» Abundant, if the sum of factors of n is larger than 2n;

FE AR n BYRBCZ AR 2n

 Deficient, if the sum of factors of n is smaller than 2n;

B8 AR n BYRRBCZ AN 2n

* Perfect, if the sum of factors of n is equal to 2n.

FEEE IR n BNELZ AR 2n -

For example, the sum of factors of 4 is 1 + 2 + 4 = 7, which is smaller than 2 x 4 = §, so 4 is deficient. The
sum of factors of 28 is 1 + 2 + 4 + 7 4 14 + 28 = 56, which is equal to 2 x 28 = 56, so 28 is perfect.

B - 4 RIREZHZ 1 +24+4 =T /N2 x4 =8> Fill 4 2E# - 28 WWREZHIE 1 +2+4+ 7+
14 428 = 56 » Z5jd 2 x 28 = 56 » FfLL 28 B 48 -

You need to write a program which, given input n, determines if n is abundant, deficient, or perfect.

IrAE AR BREA n o HIET n 2EE - BE - BT

It is guaranteed that n is a positive integer in the range [1,107].

TRa8 n 21E [1,107] DINBYIEEEEY -

(a) First, you need write a function sum_factors( ), which, given parameter n, returns the sum of factors of n.

BT IR R NEL sum_factors() > BESH n > EIE] n BB -

Your friend John provides you his implementation of the function. You are advised to test it on several small

inputs to understand how it works.

TRAVARACAYRR Ry U2ttt T AR B BB - R IRAE RGN A TG - B A A

Pascal

=

C/C++

function sum factors(n: longint): longint;
var
sum: longint = 0;
i: longint = 1;
begin
while (i * i <= n) do
begin
if (n mod i = 0) then
sum := sum + i + n div i;
inc(i)
end;
sum_factors := sum
end;

int sum_factors(int n) {
int sum = 0;
int 1 = 1;
while (i * i <=n) {
if (n% i ==0)
sum =sum+ i +n/ i;
i++;
}
return sum;

}

Find two values of n between 11 and 99 (inclusive), for which John’s function fails to return the correct answer.

PRI EE 117099 ZR (&) #Y n 18 - (ES4VEAYNEURAEE B EREE % -

Answer B Z: D1 D2

(1 mark 47)
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(b) Complete the modified implementation below so that it returns the correct answer for all n.

FERLATMESUREEL > SIS EHNATA n M BEIEHEEE -

Pascal

C/C++

function sum_factors(n: longint): longint;

var

int sum = 0;

int sum_factors(int n) {

sum: longint = 0; int 1 = 1;
i: longint = 1; while (i * i <= n) {
begin if (n % i == 0)
while (i * i <=n) do sum =sum+ i +n/ i;
begin if ( E1l )
if (n mod i = 0) then sum = E2 ;
sum :=sum + i + n div i; i++;
if ( E1 ) then }
sum := E2 ; return sum;
inc(i) }
end;
sum_factors := sum
end;
Answer & Z: El E2 (1.5 marks 47")

(c) Now, you have a correct and efficient implementation for the function sum_factors(). Complete the
program below, calling the function when appropriate, so that the program correctly determines whether the

input number n is abundant, deficient, or perfect.

BAE > B ek# sum_factors() » fRA —EIEEHSMHVER © 5 THRVER > 728 5 YR

MR KB > FEASAE A IRtk B A By n 2280 B

Pascal

C

SE = 2o AL
BETTEH -

C++

function sum factors
(n: longint): longint;
... // omitted HH&
end;
var
n, sum: longint;
begin
read(n);
sum := F
if (_ G1 ) then

int sum_factors(int n) {
... // omitted &W4
}
int n, sum;
int main() {
scanf("%d", &n);
sum = F
if (. G1 )
printf("Abundant"); // Z1#

int sum _factors(int n) {
... // omitted &4
}
int n, sum;
int main() {
cin >> n;
sum = F
if (. G1 )
cout << "Abundant"; // Z#;

else if (_ G2 ) else if (_ G2 )
write('Abundant') // Ei8§ printf("Perfect"); // T2&; cout << "Perfect"; // L&
else if (_ G2 ) then else else
write('Perfect') // 7242 printf("Deficient"); // fE5# cout << "Deficient"; // ¥
else return 0; return 0;
write('Deficient') // E5# 3} 3}
end.
Answer ZZE: F (0.5 marks 47")
Answer ZZ: Gl G2 (1 mark 473)
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C++

var
a: array[0..9] of longint;
i, j, t, ans: longint;
begin
for i := 0 to 9 do
read(a[i]);
ans := 0;
for i := 8 downto O do
for j := 0 to i do
if (a[j] > a[j + 1]) then
begin
t :=a[jl;
a[j] :=a[j +1];
a[j + 1] := t;
inc(ans)
end;
write(ans)
end.

int a[10];
int i, j, t, ans;
int main() {
for (1 =0; 1i<=9; i++)
scanf("%d", &a[i]);
ans = 0;
for (1 =8; 1i>=0; i--)
for (j =0; j <= 1i; j++)
if (a[j] > a[j +1]) {
t =a[jl;
a[j] = a[j +1];
a[j +1] = t;
ans++;
}
printf("%d", ans);
return 0;

}

int a[10];
int i, j, t, ans;
int main() {
for (1 =0; 1<=9; it++)
cin >> a[i];
ans = 0;
for (1 =8; 1i>=0; i--)
for (j =0; j <= i j++)
if (a[j] > a[j +1]) {

t =a[jl;
a[j] = a[j +1];
a[j +1] = t;
ans++;
}
cout << ans;
return O;

}

Ifthe inputis10 9 8 7 6 5 4 3 2 1, what is the output?
HHIA 10 9 8 7 6 5 4 3 2 1 > HEEmH 2R

A2,
Answer & Z£; H

(1 mark 47)

If the inputis4 4 10 10 10 3 3 3 6 6, what is the output?
FEHA 4 4 10 10 10 3 3 3 6 6 > FIEEEHL R EE

Answer ZZ£: I

(1 mark 47)

Give an input such that the program outputs 42. 45—{&ig A G2 FE <L 42 -

Answer ZZ£: J (1.5 marks 47")

On the entrance gate of a building, there is a numpad with nine buttons, for the digits from 1 to 9. The numpad
is used to input gate passcode. The gate passcode is a four digit number that can be input using the numpad. In
addition, the product of the first digit and the second digit equals the number formed by the last two digits. For
example, 7535 is a possible gate passcode because 7 x 5 = 35. How many possible gate passcodes are there?
fE—EREIA LR L A @8 e - il BAH 1 2 9 i Egcrs - ALl ACKFI%ES -
K FTES 28 0T DU B i A Y 4 8 i B8 —fr S 58 A8 IURE & W i BaH Y
BT - B4 7535 2 RERY RIS > R 7 x 5 = 35 » 48 2/ IMETTRERY AT 2

Answer & Z; K (2 marks 47)
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Given an array a[0. .99] which consists of 100 integers. Its elements are sorted in descending order. Com-

plete the function f (target), so that, among all indices 1 with a[i] greater than or equal to target, it returns

the largest one. If no such index exists, it should return -1 instead.
(ETEH 100 [EEEEAH RIS al0. . 99] - HoTHEHRZE/NIS - 5elekEy f(target) - fESERA
Frer ali] RRERER target BURG| 1 EEEERA—E - MEREHLAVERT AELE - AEEE

-1

It is guaranteed that the array elements and target are integers between -1000 and 1000 inclusive.

[REBAUT 2K target J2-1000 F 1000 2 (&) Ho%ES] -

Note that the same integer may appear more than once in the array.

TR F—BEETDHEBAEE TR R —X -

Pascal

C/C++

var
a: array[0..99] of longint;

int a[100];
int f(int target) {

function f(target: longint): longint; int 1 = 0;
var int r = 100;
1: longint = 0; int m;
r: longint = 100; while (1 <r) {
m: longint; m=(1+r)/2;
begin if ( L1 )
while (1 < r) do L2 ;
begin else
m:=(1+r)div 2; r=m;
if ( L1 ) then }
L2 return L3 ;
else }
r:=m
end;
f = L3
end;
Answer &2 L1 L2 L3 (2 marks 473)
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The input to the following program is an integer between 1 and 30 inclusive.

PIT PRI A B—(E 1 230 2/ (&) HRE -

Pascal C C++
var 41|int x; 71|int x;
x : longint; 42|int main() { 72|int main() {
begin 43| scanf("%d", &x); 73| cin >> x;
read(x); 441 if (x % 2 == 0) 74| if (x % 2 == 0)
if (x mod 2 = 0) then 45 if (x % 3 == 0) 75 if (x % 3 == 0)
if (x mod 3 = 0) then 46 printf("six"); 76 cout << "six";
write('six') 47| else 77| else
else 48 printf("oDD"); 78 cout << "ODD";
write('ODD') 49| return 0; 79| return 0,
end. 50|} 80|}

The program tries to output according to the followings: 2R E RIS F7IFH R ¢

1. If the input is a multiple of 6, output the message six
i A2 6 BEE - fmdiEE six
2. If the input is an odd number, output the message ODD
i A8 BtEiUsE obd
3. Nothing should be outputted if none of the above conditions are met
& P E R RO R RS
However, there is a bug in his program, please suggest a valid input such that the program outputs incorrectly.
BEEF A —E > iR —E A S A S EfR s ar it -

Answer ZZ&: M (1 mark 47°)

The bug can be fixed by adding some characters at the end of one line. Find the line and correct it. Please assume
that there are no whitespace characters at the end of each line in the original program.

A — SR AE B AL oh— 1T HR IS I — AP ARIZ IE - SRS HOE - SFBEAER AR -
BTITARIIAFAEZEHTTT

Line number 1785: N1

Characters to add $& 1Ay =E4: N2 (2 marks 773)

END OF PAPER £%52
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