Hong Kong Olympiad in Informatics Heat Event #J)%%

BRI 2020121 Junior Group 344
Format J5%Y # Questions FEE & Total Marks {543
Section A1 EHZE (—) True or False E{ERE 5 5
Section A2 FHEE () Multiple Choice % TH#EIERE 20 20
Section B Z.3 Fill-in-the-blanks H 7528 8 (A-M) 20
Total &84 45

(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).
THIREFETARAYILESHEE RS CAEEE S L 32 A RIS (Pascal:
longint, C/C++: int) o

(2) The following code is added to the beginning of all C and C++ programs.
{EFTA C Fl C++ F2 P ITEERIIALL M2 2UHS:

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).

#A C > stdbool.h E&E TMHMEIEEE bool M{H true (F[E 1) K false (5[H 0) °

(3) Other than questions that mention compilation, assume all programs are compiled properly in Ubuntu
20.04 using the compilers and commands below.
b T AR MR E 29 > ERar AT EE Ubuntu 20.04 "N ER] DU 4masds Jf5 o LM 4R
i ©

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++ (g++-4.94.9.3) g++ -std=c++98 program.cpp -0 program
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Section A1 EHE[ (—) (5 marks 43")

For each question, determine whether the statement is true or false, then mark the corresponding box (T: true or
F: false) on the answer sheet. One mark for each correct answer. No marks will be deducted for wrong answers.
aa AE Ty ERERIR AL R B - MBI E AR EIEAY 2% (T HEL F: () Him - FHE—70 > ZEh
53

Given that a program uses 8 bits and 32 bits to store a character and an integer respectively. It requires more bits
to store the string "HKOI21" than the string "HKOIXXI".

e —ERRER BB 8 (BRI TTAl 32 fEfir ek i —(EF rr Al —(E R 8 > FF R "HKOI21" LL#TF
FHR"HKOIXXI" FRZEHELALTT -

The following function returns an odd number if and only if one of X and y is an odd number and another one is
an even number.

PUTeEE HEEAE x f y EoA — a8 —8 S8R m—{E ey 8 -

Pascal C/C++

function f(x, y: longint): longint; int f(int x, int y) {

var z: longint; int z = x N y;

begin return (x & y) N (z | v);
Z = X Xory; }
f 1= (x and y) xor (z or vy)

end;

For any positive integer n, the sum of digits of n when written in base 2 is smaller than or equal to the sum of
digits of n when written in base 8.

BIPMEMEREE n > n AL ERIRIENLZ M/ NRECER n F A GERIRYENALZ AT -

There exists a right-angled triangle such that all side lengths are positive odd integers.

FE—EEA=APEEEEENR AR 2 -

Itis possible to place 1 x 2 dominoes without overlapping each other to completely cover a 2020 x 2020 chessboard
which a pair of diagonally opposite corners have been cut off.

ARRELA B E R/ Ny 1 x 2 (YF R E—ER/N s 2020 x 2020 HYJHE—$ ¥ A HofHs -
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Section A2 EHER () (20 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.

o iy MY R ERE T E S 0 MR EEREENZERS (A-B - C~ 5 D) B -
BG4 o BRI -

Suppose x is a 32-bit signed integer variable (Pascal: longint, C/ C++: int). If X is set to 8, how many bits
are 1?

ek x 218 32 AT BT SE 88 & (Pascal: longint, C/C++: int) » ¥ x Bt{E A 8 A/ MERL
TRy 17?2

A.

AW NN~

B.
C.
D

Refer to the previous question, if X is set to -1, how many bits are 1?

R xER -1 AR/ ERTTR 17

A. 1
B. 2
C. 31
D 32

Consider the following function: £ &L /&Y -

Pascal C/C++
function f(x: longint): longint; int f(int x) {
var a: longint; int a = x;
begin while (x > 0) {
a = x; a=a+x;
while (x > 0) do X =x/2;
begin }
a:=a+x; return a;
X 1= x div 2 3
end;
fi=za
end;

What is the return value of £(16)?
f(16) HYEEMEREEE ?

A. 31
B 32
C. 47
D 48
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What is the output of the following program? DL NFE gAYt 4 22 ?

Pascal C C++
var int a, b, i; int a, b, i;
a, b, i: longint; int main() { int main() {
begin a=1; a=1;
a:=1; b =3; b =3;
b :=3; for (1 =1; i<=2; i++) { for (1 =1; i<=2; i+t+) {
for i :=1 to 2 do b=2%*a+b; b=2%*a+b;
begin a=-a+b; a=a+b;
b:=2%*a+hb; } }
a:=a+hbhb printf("%d %d", a, b); cout << a << ' ' << b;
end; return 0; return O;
write(a, ' ', b) } }
end.
A. 6 5
B. 23 17
C. 4 5
D. 9 13

Which of the following must be true given that “If there is a typhoon, then they will cancel the school” is true?
CA TR ARE - SERE R BE > DITI I A RE ?
A. If they will cancel the school, then there is a typhoon.
HIRE @R TR -
B. If there is not a typhoon, then they will not cancel the school.
WERILARER > ERGHAEEER -
C. If they will not cancel the school, then there is not a typhoon.
IR @R - ROHRE -
D. None of the other options
HAhBEIHE IR

The juice company wants to recycle the cap on the juice bottles. It is holding an activity in which customers can
trade two bottle caps for one new bottle of juice. They can also use the caps from new bottles to trade for more
juice. If one has 3 bottles of juice initially, he can drink a total of 5 bottles of juice at last.

If Alice wishes to drink 83 bottles of juice at last, what is the minimum number of bottles of juice she needs to
have initially?

T AR EECOR R BRI - FrC B 7 —EDED) - SRS R ER & R R e SRt -
B ] DI T B SRT EAIE R WIRE 50T - AR —ERIE ARA 3 AR A& — L

i S AR -
(BE = RE S —JLRENS 83 AT TN —BRlaR VA 2/ VIR 2
A, 39
B. 40
Cc. 41
D. 42
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What is the output of the following program? L NEFFHYE B8k ?
Pascal C C++
var int a[2021]; int a[2021];
a: array[0..2020] of longint; int i; int i;
i: longint; int main() { int main() {
begin for (1 =0; i <=2020; it++) for (1 = 0; i <=2020; it++)
for i := 0 to 2020 do a[i] = 0; a[i] = 0;
a[i] := o, for (1 =1; i <= 2020; it++) for (1 =1; i <=2020; it++)
for i := 1 to 2020 do if (1% 2 == 0) if (1% 2 ==0)

if (i mod 2 = 0) then
a[i] := a[i div 2] + 1;

a[i] = a[1i / 2] + 1;
printf("%d", a[2020]);

a[i] = a[i / 2] + 1;
cout << a[2020];

write(a[2020]) return 0; return O;
end. } }
A.
B.
C. 10
D. 11

Suppose x initially equals 2. For each step, you can either increase x by 1 or multiply x by . How many ways

are there to make z become 100?

i © —BAIEEN 2 - FEF—F > (RATLUE = JEA0 1 B8R © « JA S/ DAETT7E% « 80k 100 ?

A. 16
B. 18
C. 19
D 21

Suppose a and b are 32-bit signed integer variables (Pascal: longint, C / C++: int) each storing a positive

integer, which of the following expressions must evaluate to true?

sk afl b 232 oA ES & (Pascal: longint, C/C++: int) » SEF—(EIEEE > DT
e SR WY = A=Ay

Pascal C/C++
i. [(aorb)>=a (a ]| b)y>a
ii. [(a and b) <= a (a&b)<=a
iii. |(a xor b) <> a (anrb) I=a

A.  iandiionly HAE i
B.  iandiii only WA 1 dii
C. ii and iii only WA i1 fl iii
D. 1, ii and 1ii i~ i Al i
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Pascal

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

C

Heat Event #/J&
Junior Group #JJ4%4H

C++

var
a: array[0..9] of longint =
(7,1, 4,6, 8,9, 5 2

int a[10] = {7, 1, 4, 6, 8, 9,
5, 2, 3, 10};
int i, j, t;

int a[10] = {7, 1, 4, 6, 8, 9,
5 2, 3, 10};
int i, j, t;

3, 10); int main() { int main() {
i, j, t: longint; for (1 =1; i <=4; i++) for (1 =1; i<=4; i++)
begin for (j=1i+1; j<=9; j++) for (j=1i+1; j<=29; j++)
for i :=1 to 4 do if (a[i] < a[j]) { if (a[i] < a[j]) {
for j :=1i+ 1 to 9 do t = a[i]; t = a[i];
if (a[i] < a[]]) then a[i] = a[jl; a[i] = a[jl;
begin a[jl =t; af[jl = t;
t :=a[i]; } }
a[i] := a[j]; printf("%d %d", a[1], a[4]); cout << a[1] << ' ' << a[4];
a[j] :=t return 0; return 0;
end; } }
write(a[1], ' ', a[4])
end.
A. 114
B. 9 6
C. 10 6
D. 10 7

16. Which of the following statements about stack are correct?

DU WREC S b8 (18) HYTH 22 IERERY 2
. Stack can be implemented by using an array.

HER (B2) REFI RS IZCE L -
ii. Stack can be implemented by using a singly linked list.

HER (B2 AE

BB R ACHE B -

iii. Stack is a first-in-last-out (FILO) data structure.

W (B8) 28 ST R RV BREERE -

A i and ii only HAE i
B.  iandiii only WA 1 dii
C ii and iii only A i1 dii
D. i iiandii i~ i 1 i

possible arrangements are there?

17. There are 9 seats in a row. No more than two consecutive seats are occupied. If 6 seats are occupied, how many

—{THH 9 SREERS > AREAESTEE 2 SRR BUSH - BA 6 wiE T gUE R - A/ TRYZ Bk

JTE?
A 3
B.
C. 6
D. 10
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Palindromes are strings which read the same backward as forward. For example, "ABA" is a palindrome while
"ABC" is not.

SRR E RSB EATEA — Ay & « B4 > "ABA" 2332 » [fij"ABC" g -

If each comparison compares any two letters in the string, at least how many comparisons are needed to check
whether a string of length n is a palindrome in the worst case? (|xz] is the greatest integer which is not larger
than x, and [z] is the smallest integer which is not smaller than z)

WA — R LB o] PALE B SR R B R (B 17 > AR EREE N T > 2/ FTE L/ DR IEEC RERfE
E—ERER n BUFFEE A ? (2] AR » B AREEE - 1 (2] RIFRRA/NA ¢ By5 V2
0

A.

e B e

S I3
_

B.
C.
D

S

Which of the following boolean expression is not logically equivalent to other boolean expressions?
DL b A R e sUBL A pR P i T\ e e B AR (E 2

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

B. (A AND B) XOR (A OR B)

C. (A XOR B) OR (A AND B)

D. (A OR B) AND (A XOR B)

What is the output of the following program? DL FE gAYt 4 22 ?
Pascal C C++
var int a[10] = {3, 1, 4, 1, 5, 9, int a[10] = {3, 1, 4, 1, 5, 9,

a: array[0..9] of longint =
(3,1, 4,1, 5,9, 2, 6

2, 6, 5 3}
int res, i, j, X;

2, 6, 5 3};
int res, i, j, x;

5, 3); int main() { int main() {
res, i, j, x: longint; res = 0; res = 0;
begin for (1 =0; 1i<=9; i++) { for (1 =0; 1i<=9; i++) {
res :=0; res = res + a[i]; res = res + a[i];
for 1 := 0 to 9 do x =1+ a[i]; X =1+ a[i];
begin if (x >= 9) if (x >=9)
res :=res + a[i]; X =9; X =9,
X =1+ a[i]; for (j =1+1; j<=x; j++) for (J =1+1; j<=x; j++)
if (x >=9) then a[j] = a[j] - 1; a[j] = a[j] - 1;
X 1=9; } }
for j :=1i+ 1 to x do printf("%d", res); cout << res;
a[j] :=a[j] -1 return 0; return O;
end; } 3
write(res)
end.
A. 16
B. 22
C. 23
D. 39
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22.

Hong Kong Olympiad in Informatics
T A R AR UL i 2E 2020721

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

Pascal

C

Heat Event #/J&
Junior Group #JJ4%4H

C++

function f(x: longint): longint;
var count, i: longint;
begin
count := 0;
for i := 1 to x do
if (x mod 1 = 0) then

int f(int x) {
int count, i,
count = 0;
for (1 =1; i <=x; it++)
if (x % 1 == 0)
count++;

int f(int x) {
int count, i;
count = 0;
for (1 =1; i <= x; i++)
if (x % 1 == 0)
count++;

inc(count); return count; return count;
f := count } }
end; int main() { int main() {
begin printf("%d", f(2520)); cout << f(2520);
write(f(2520)) return 0O; return 0;
end. } }
A. 24
B. 36
C. 48
D. 72
What is the output of the following program? ) N2 FrHYif H 2 /8E ?
Pascal C C++
var int a[10] = {4, 5, 8, 6, 7, 2, int a[10] = {4, 5, 8, 6, 7, 2,
a: array[0..9] of longint = 1, 9, 3, 3}; 1, 9, 3, 3};
(4,5 8,6, 7 2,1, 9, int x, y; int x, y;
3, 3); int main() { int main() {
X, y: longint; x = a[0]; x = a[0e];
begin y = a[a[0]]; y = a[a[0]];
x := a[0e]; while (x !'=vy) { while (x !=vy) {
y = a[a[0]]; x = a[x]; x = a[x];
while (x <>y) do y = ala[yll; y = ala[yll;
begin } }
X 1= a[x]; y = 0; y =0;
y = a[a[y]] while (x !'=vy) { while (x = y) {
end; x = a[x]; x = a[x];
y :=0; y = a[yl; y = a[yl;
while (x <> vy) do } }
begin printf("%d", a[x]); cout << a[x];
x = a[x]; return 0; return O;
y :=alyl 3 3
end;
write(a[x])
end.
A. 2
B. 3
C. 6
D. 8
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24.
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Which of the followings is/are possible?
PUTN AL 2 AT RERY 2

1. Generating a random integer between 1 and 3 (inclusive) with uniform probability by using a finite

number of flips of a fair coin
MR — 8 A PRREE A BRI - (Mt —ia A i —E 1 F1 3 28 (&) BYEEEL -

il. Generating a random integer between 1 and 9 (inclusive) with uniform probability by using a finite
number of rolls of a fair 6-faced die

FIFAER— {229 6 AL T AIRAK > fEMizss—HRAE R —E 1 719 ZfE (&) AyEE -

A. i only HA
B. ii only HA i
C. iand ii i Al i
D.  None of them 4t

\

There are seven people standing at a line to take a photo, including Silloh(a girl), three other girls and three boys.
Silloh is the tallest among all girls but she is shorter than all boys. It is given that Silloh can’t see the camera if
someone taller than her stands in front of her in terms of position (eg : Silloh can’t see the camera if a boy stands
at position 1 and Silloh stands at position 4).

If we uniformly randomize their order, what is the probability that Silloh is able to see the camera?
AEEAE—RELR BinlE - Hopa RS (— 84z » B ={Ea M =185% - BEEMmAL
ZhEmny o (B2 tbATA B4R - CAE A LR SR ATSELL ATV E - BIER REEE
st (B0 s R — B LA B | MEUSIENE 4 - BIRRREBERIREE) -

AR FA T — R RH MRV & - FBR VS REA B F R IR 2% ?

A L
3
B 1
’ 4
3
C. =
8

o &
16
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25. Consider the following program: & &L N &R :

Heat Event #/J&
Junior Group #JJ4%4H

Pascal C C++
var int a[5]; int a[5];
a: array[0..4] of longint; int ¢, i, j, k; int ¢, i, j, k;
c, i, j, k: longint; int main() { int main() {
begin c=0, c =0,
c :=0; for (i =0; i <=4, it++) for (i =0; 1<=4; i++)
for i := 0 to 4 do scanf("%d", &a[i]); cin >> a[i];
read(a[i]); for (1 =0; 1<=4; i++) { for (1 =0; 1<=4; i++) {
for 1 := 0 to 4 do k = a[i] - 1; k =a[i] - 1;
begin for (j =0; j <= k;j j++) for (j =0; j <= kj j++)
k 1= a[i] - 1; c =c + a[i] c =c + a[i]
for j := 0 to k do *a[(i+ 2) %5]; *a[(i+ 2) %5];
c :=c + a[i] } }
*al[(i+ 2) mod 5] printf("%d", c); cout << c;
end; return 0; return 0;
write(c) 3} }
end.

Which of the following inputs gives the largest output?

DU WiRa s A 28 e A R i 2
A, 72-356
B. -16032
C. -13782
D. 2-15-56

END OF SECTION A HZR5Z

J-10
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Section B ZZf (20 marks 43")

The blanks are labeled from A to M. Please fill in the blanks on the answer sheet.
T ZERE A E A M > sEEES R EEERH T IE FEEE -

Note 3T & :
(1) Select exactly one programming language on the Answer Sheet. Answers must be in that language.
TR AR E M —fEARREEE S R HREE SRS -
(2) For C and C++, you must not use the ?: operator.

7 C o Ot » BRI 21 AT -

(3) You must not use any library function unless the appropriate library has been included. (See Page 1)

PrIFEE AR B EC S [ (RE—) » &

E AT LVEFE T el SR N B RR EL -

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

Z AR ERR{E Mg A T E— A o

(5) Answers must not exceed the designated number of boxes.

EEREMIZ LAY MEEHE -

(6) Write legibly. Unrecognizable answers will be regarded as incorrect.

TR ISR - AW < &2 e -

(7) 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.
WIERZZRE X 3 B N OB X1~ X2~ ..

Consider the following function: & & LN pL#] -

~ XN v HSEEXT ~ X2~ .

XN & RIEREA §4570

Pascal C
function g(x: longint): boolean; bool g(int x) {
var c: longint; int c = 0;

begin
c :=0;
while (x > 0) do
begin
c :=c + x mod 10;
X = x div 10
end;
g := (c mod 3 =0)
end;

while (x > 0) {
c=c+Xx%10;
X = x / 10;

}

return (c % 3 == 0);

}

Write down the return values of g(426), g(825) and g(1000) (true/false).
21N g(426) ~ g(825) & g(1000) HYEENE (true/false) -

9(426): Al
9(825): A2
g(1000): A3 (1.5 marks 47")

Write down the number of possible integer x such that 1 < x < 1000 and g(x) returns false.
HNAZ/DOTRERVER R x 6 1 < x <1000 & g(x) BYH[EERZ false -

AL 2,
Answer & Z£: B

(1.5 marks 47")

J-11
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Fill in each of the numbers 0, 1, 2 three times in the table below such that each row and column meets the target
sum.

(The number at the leftmost is the target sum for each row; The number at the top is the target sum for each
column)

RIS PHEAG—EETF 0, 1, 2 F =T —(TEYEF G H B R -

(FER/E B2 T B IF4ERD  fEi VB 2525 /Y B AR4ERD)

Target sum
R | 153
5
3
1
Answer & Z: C (1 mark 77)

Fill in each of the numbers 121, 112, 102 three times in the table below such that each row and column meets the
target sum.

FELAE PR A Y 121, 112, 102 S =R —1TEYE & H H AR -

Target sum
HiZgEfn | 316 | 335 | 354
316
354
335
Answer ZZ&: D (2 marks 77)

Complete the following program such that its output is n.

FER LA T e ARt E n o

Pascal C C++
var char g[11] = char q[11] =
q: array[0..10] of char = {'h', 'k', 'o', 'i', {'h", 'k', 'o', 'i',
(lhll Ik'/ '0'/ 'ill '2|I |0|, |n|, 'O', I2'/ 'O'/ 'n|l |o|,
'2', 'e', 'n', 'o', 'v', '2', '1'}; 'v', '2', '1'},
'v', '2', 1"y, int a, b; int a, b;
a, b: longint; int main() { int main() {
begin a=o0; a=o0;
a =0; b =0; b=o0;
b :=0; while (b < 11) { while (b < 11) {
while (b < 11) do a=a+1; a=a+1;
begin b = E ; b = E ;
a:=a+1; } }
b := E printf("%c", q[al); cout << q[a];
end; } }
write(q[a])
end.
Answer & Z£; E (1.5 marks 47)

J-12
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Find a 10-digit number where the first digit is how many zeros in the number, the second digit is how many 1s
in the number etc. until the tenth digit which is how many 9s in the number. For example, 1000009000 means
that there should be exactly one 0 and nine 6s in this number, which is obviously incorrect.

i —EAr# o Eh e —EB %% 0 (EE  F B EZ BT+ | fEE - AL -
HESHEHBAEZE T 9 WEE - flil 1000000000 XFEEEHEFIEAET—E 0 fIfLME6 > 2
HE R 5 A [E A -

Answer ZZ£: F (2 marks 773)

SwapInt(x, y) and SwapChar(x, y) (C:SwapInt(&x, &y) and SwapChar (&x, &y)) are procedures
that swap the values of x and y. Consider the following program:

SwapInt(x, y) K SwapChar(x, y) (C:SwapInt(&x, &y) K SwapChar(&x, &y)) 2 x fly #
HWFF2EF - BRI

Pascal C C++
var s: string; char s[50]; string s;
a: array[1..50] of longint; int a[50]; int a[50];
n, i, j: longint; int n, i, j; int n, i, j;
procedure SwapInt(var X, Yy: void SwapInt(int* x, int* y) { void SwapInt(int& x, int& y) {
longint); int t; int t;
var t: longint; = *x; *X = *y; *y = t; t=x; x=y,y=t;
begin } }
ti=x;, x:i=y,y:=t void SwapChar(char* x, void SwapChar(char& x,
end; char* y) { char& y) {
procedure SwapChar(var x, y: char t; char t;
char); t=7x *x="y; 'y =t t=x;, x=y,y=t¢
var t: char; } }
begin int main() { int main() {
ti=x;, x:i=y,y:=t scanf("%s", s); cin >> s;
end; n = strlen(s); n = s.length();
begin for (1 =0; i<=n-1; i++) for (1 =0; 1i<=n - 1; i++)
read(s); a[i] =i + 1; a[i] =1 + 1;
n := length(s); for (1 =0; 1i<=n - 1; it++) for (1 =0; 1i<=n - 1; i++)
for i :=1 to n do for (j =1i; j<=n - 2; j++) for (j =1; j <=n - 2; j++)
a[i] :=1; if (s[j] > s[j +1]) { if (s[j] > s[j +1]) {
for i :=1 to n do SwapInt(&a[j], SwapInt(a[j], a[j + 1]);
for j :=iton-1do &l[j + 11); SwapChar(s[j],
if (s[j] > s[j + 1]) then SwapChar(&s[j], s[j + 11);
begin &s[j + 11); }
SwapInt(a[j], a[j + 11); } for (1 =0; i<=n - 1; i++)
SwapChar(s[j], s[j + 1]) for (1 =0; 1<=n - 1; it++) cout << a[i];
end; printf("%d", a[i]); return 0;
for i := 1 ton do return 0; }
write(a[i]) }
end.

If the input is ABBBAB, what is the output?
EREFPHIEIAZ ABBBAB > JEEHZ (1 EE ?

Answer & Z: G

(1.5 marks 47")

Give an input with A and B only, such that the program outputs 246135.
G—ERERE AT BIYEA - (EEFEFHmL 246135 -

Answer ZZ£: H

(1.5 marks 47")
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Consider the following function: £ &L k&) -

Pascal C/C++
function IsPrime(x: longint): boolean; 41|bool IsPrime(int x) {
var 42| int i,
i: longint; 43| bool a;
a: boolean; 44| a = true;
begin 45| if (x == 1)
a := true; 46 a = false;
if (x = 1) then 47| i =2;
a := false; 48| while (i * i < x)
i:=2; 49| {
while (i * i < x) do 50 if (x % 1 ==0)
begin 51 a = false;
if (x mod i = 0) then 52 i++;
a := false; 53| }
inc(1) 54| return a;
end; 55|}
IsPrime := a 56
end; 57

The above IsPrime function tries to check whether x is a prime. A prime is any integer greater than 1 that is
only divisible by 1 and itself.
LALEZ IsPrime pELEAFET x Sh—EEE - BEEMTARN | HRREHR 1 kB CERIVEZE -

However, there is a bug in the function.

{HitpEEA —8has -

For how many x where 1 < x < 100, the function returns a wrong answer?
AZ/D 1 <2 <100 HY « GEEE R EEMESERATE 5 7

Answer & Z: I (1 mark 47)

The bug can be fixed by changing exactly one line. Find the line and correct it so that the function correctly
determine whether x is a prime forall 1 < z < 109,

BEEERR A F I ATEREEE SRR HSOE S B EEAERTA 1 <« < 10° fiy 2 B2HE
%& o

Line number 178:  J1
Correction (X IF: 2 (1.5 marks 77)
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Consider the following program: 2% & DL NFEFE

Heat Event #/J&
Junior Group #JJ4%4H

Pascal C C++
var int n, i, j; int n, i, j;
n, i, j: longint; int main() { int main() {
begin n=29; n=29;
n:=9; for (1 =1; 1i<=n; i++) { for (1 =1; i<=n; i++) {
for i := 1 to n do for (j =1; j <=n; j++) for (j =1; j <=n; j++)
begin if ( K, L ) if ( K, L )
for j := 1 ton do printf("#"); cout << '#';
if (K, L ) then else else
write('#') printf("."); cout << '.';
else printf("\n"); cout << endl;
write('.'); } }
writeln return 0; return 0;
end } }
end.

Complete the program so that it outputs the following:

FERAEFP EHAE DU B

Answer & Z: K

(1.5 marks 47")

Complete the program so that it outputs the following:

TR AT E DL T it

AL 2,
Answer & Z£; L

(1.5 marks 47")
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. In International Chess, a bishop can move diagonally. In this question, we suppose it can only move to a grid

with its edge touching the grid it is located in, as shown in the following diagram.
TEBIRESAHE - T 52 ) o] DIfE— 2 S VO ERER T ) EARRE+ » fEE R L MR e il Hakn
BT ERIS T A AERBS T2 8) » W N EFTR

a
ﬁ

%
\
N

i
o

i
=

You can use commands to control the bishop: fRa] DA< T 52 ¢
* \: go south-east {E g /7 7E
« 7. go north-east {F B IL 75 7E
* v: go south-west TEPHES /5 7E
* : go north-west {3 pg 1L 777

* [command]n: repeat command for n times, where n is an integer from 1 to 9 (inclusive).

[a7<]n : BT n X n 22— 1 £9 ZH (&) EE

Formally, v 7 v N are the fundamental commands. Concatenation of two or more commands is also a com-
mand and those commands are executed from left to right in order. [command]n is also a command.

FEAER » N 2 v N BB o MfRE DL ERYEF S —iEth 2ayS 0 APy St A EAIERHIT ©
[@&In 2RSS -

If a fundamental command will move the bishop out of the chessboard, the bishop will skip that fundamental
command.

MR—EFyeGHE "5 MEHEREE, gkl Aia
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For example, command [#]2N would move the bishop two steps towards towards its upper-right cell, then one
step towards its lower-right cell:

Ban > ans [212y G TR A EERD - RMEEETE—D

Suppose the bishop is initially at the top-left cell of the chessboard, write a command to make the bishop visit
each white grid in the above chessboard at least once.

g " &, EOEHEERA EARE T Sl—aS 0 TR, FEgERes e —

Answer & ZE: M (2 marks 773)
END OF PAPER 252
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