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

BTV 2019/20 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 7 (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
16.04 using the compilers and commands below.

R T AT MaRaEENIREH 250 BERFTATEFERE Ubuntu 16.04 "M A DU dRakds Mfs < AR

=
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



Hong Kong Olympiad in Informatics Heat Event #J)%%
EEE RS EARUC B 2019/20 Junior Group FJ4k4H

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.

#U%ﬁ?ﬂ’iaﬁlﬂ’]ﬁ% AR - PAEE AR EIEAY 224 (T HEL F: () Hiw - ZHE » H#EA
?[l

Binary search can be used to replace linear search to find the minimum element from an array of integers as a
faster alternative.

FEE—BBES R NTRIT - 0 ERA DR A IERRENEREE - DUERAHRHEZ -

A computer can have at only one central processing unit (CPU).

— G A 0] DUA — {8 s R E s

You must attribute the original author of the software if you modify and redistribute an open source program in
the public domain.

ERARMECL I3 3R BRI A A B EIBEIRER 0 - IR DRI R E -

A 32-bit signed integer can store the correct result of 2147483647+10-10.
—{E 32 NLTTATFIRAVEEBAETE (4 2147483647+10-10 HYIERELS S -

For any non-zero integer variables m and n, the value of the following expression must be true.

EAEIER S E nfl n> DUNREXWERNER true -

Pascal C/C+t+

m=mdivn * n + m mod n m=m/n*n+m%n
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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.

oA by YR S — R Y

BG4 B -

What is the output of the program?
DU A2 e 2 S 2

===

=

MR EREERZER (A~B~C > 5 D) Hig -

Pascal C C++
var int i, sum, sum2; int i, sum, sum2;
i, sum, sum2: longint; int main() { int main() {
begin sum = 0; sum = 0;
sum := 0, sum2 = 0; sum2 = 0,
sum2 := 0; for (1 =1; i <=100; i++) { for (1 =1; i <=100; i++) {
for i := 1 to 100 do if (1% 2 == 0) if (1 % 2 == 0)
begin sum = sum + i; sum = sum + i;
if (i mod 2 = 0) then sum2 = sum2 + i * i; sum2 = sum2 + i * i,
sum := sum + i; } }
sum2 = sum2 + i * i printf("%d %d", sum, sum2); cout << sum << " " << sum2;
end; return 0; return 0;
write(sum, ' ', sum2) } }
end.
A. 2550 171700
B. 2550 338350
C. 5050 171700
D. 5050 338350
What is the output of the following program? DL N2 FrHYfi H 2 EE ?
Pascal C C++
var a: array[0..9] of longint = int a[10] = int a[10] =
(31 71 21 61 3! 6/ 1/ 71 OI 9); {31 7! 2/ 6/ 3/ 61 11 7! 0! 9}; {31 71 21 6! 3! 6/ 1/ 71 01 9};
b: array[0..9] of longint; int b[10]; int b[10];

i: longint;
begin
for i := 0 to 9 do
bla[i]] := b[a[i]] + a[i];
write(b[3], ' ', b[5], " ',
b[7])

end.

int main() {
for (int i = 0; 1 <=9; i++)
bla[i]] = b[a[i]] + a[i];
printf("%d %d %d", b[3], b[5],
b[7]1);
return 0;

}

int main() {
for (int 1 = 0; i <=9; i++)
bla[i]] = b[a[i]] + a[i];
cout << b[3] << " " << p[5] <<
" << b[7];
return Q;

}

00O
202
3 0 14
6 0 14

Saow»
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8.  What is the output of the following program?

DT R2Fr R 2 e 72
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Junior Group #JJ4%4H

Pascal C C++
var int a[105]; int a[105];
a: array[0..104] of longint; int i, j; int i, j;

i, j: longint;
begin
for i := 0 to 104 do
a[i] := 1;
for i := 2 to 100 do

int main() {
for (1 =0; i <=104; i++)
a[i] = 1;
for (1 =2; i<=100; i++) {
if (a[i] == 1) {

int main() {
for (1 =0; i<=104; i++)
a[i] = 1;
for (1 =2; i<=100; i++) {
if (a[i] == 1) {

if (a[i] = 1) then j=1i+1i; j=1+1;
begin while (j <= 100) { while (j <= 100) {
ji=i+i; a[jl = o; a[j] = o;
while (j <= 100) do j=3+1i; j=3+1i
begin } }
a[j] :=0; } }
ji=3+1 } }
end printf("%d %d", a[1], a[97]); cout << af[1] << " " << a[97];
end; return 0; return 0;
write(a[1], ' ', a[97]) } }
end.
A.
B.
C.
D.

9. A fair six-faced dice is thrown 3 times. What is the probability that the 3 numbers thrown are strictly increasing?

— A IERY AT 7 =2

5
A =
27
5
B. —
54
5
c.
108
D, >
216

© SRS AR R 2 S/ 2

10. How many different arrangements can be made if Tom (a boy), 5 other boys and 6 other girls are to take a photo

together in a horizontal line, where Tom must either stand at the leftmost or rightmost end of the line, and boys

and girls must stand alternatively in the photo?
T B % o WIFISH ~ 5 (EHEAMBAE - 6 (a2 TP R —RadRiiR > &S R ISR A
FrEiEcan - B ARG T ETT - R el DR EIAER R 2

A. 1,036,800
B. 518,400
C. 172,800
D 86,400
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swap(a, b) isa procedure swapping the values of a and b. Consider the following program:

swap(a, b) Z2—{EsH afl b BIERTER - FELITRERF

Pascal

C

C++

var
g: array[0..4] of longint;
i, n, h, t: longint;
procedure push(x: longint);
begin
qlt] = x;
if (q[h] > q[t]) then
swap(q[h], a[t]);
inc(t)
end;
procedure pop();
begin
write(q[h]);
inc(h);
if (q[h] > q[t - 1]) then
swap(q[h], q[t - 1])
end;
begin

for i := 0 to 3 do
begin
q[i] :=0;
read(n);
push(n)
end;
for i := 0 to 3 do
pop()
end.

int q[5];
int i, n, h, t;
void push(int x) {
qft] = x;
if (q[h] > q[t])
swap(q[h], q[t]);

t++;

}
void pop() {
printf("%d", q[h]);
h++;
if (q[h] > q[t - 1])
swap(q[h], q[t - 1]);

int main() {

h=0;

t=0;

for (1 =0; 1<=3; it++) {
q[i] = ©;
scanf("%d", &n);
push(n);

}

for (1 =0; i <=3; i++)
pop();

return 0;

}

int q[5];
int i, n, h, t;
void push(int x) {
aft] = x;
if (q[h] > q[t])
swap(q[h], q[t]);

t++;

}

void pop() {
cout << q[h];
h++;

14

if (q[h] > q[t - 1])
swap(q[h], q[t - 1]);

int main() {

h=0,;

t=0;

for (1 = 0; i <= 3; i++)
q[i] = o;
cin >> n;
push(n);

}

for (1 = 0; i <= 3; i++)
pop();

return 0;

}

{

Which of the following inputs have the same output?

PUT Ui A 78 A AHIE e 2
i 1432
i 4321
. 4231

A.  iandiionly HAE i
B.  iandiii only A 1 dii
C.  iiand iii only A i1 dii
D. 1, i1 and 1ii i~ i A did
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13.
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Define the truth table of a logical operator ® as follows:

ER—EEER T @ WEERLT

AR®B

M| |4 >
M| A || 4|

—4 444 |®

Which of the following is logically equivalent to A ® B ?
T —IE R EEEN AR B?

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

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

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

D. (A OR B) XOR (A NOR B)

Which of the following boolean expressions are logically equivalent?
PUNUREEAn i i s Ug e E S 7

i.  ((NOT a) AND b) OR (a AND (NOT b))

ii. NOT (a = b)

iii. NOT ((NOT a) = (NOT b))

A iand ii only HA i
B. iandiii only A 1 i
C ii and iii only A i1 dii
D 1, i1 and 1ii i~ i I did

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

Make 1000 is an interesting game that Apple and Bun are playing. The counter initially begins with 0. Each turn,

the player is allowed to add an arbitrary number from 1 to 7 to the counter. They are not allowed to skip their

turns. Players will take their turns alternatively. The player that makes the counter greater than or equal to 1000

will win the game. If Apple goes first, who will win the game? (Except that Apple decides to call out a random

number for her first turn, assume that both of them will play optimally in the remaining part of the game)

& 1000 2—EFERANEAAEIR A RS, - —s M HEs RV EESTER S 0 - F—[EE » Tuad R
1 2 7 Hrp (S8 E st s BiE L > B BdE M fIRE S - rximiig T & B EE - B
STEESHVEE NI E AR EERY 1000 BBz Pt - UURHFARBIMRES, - #ITEEIG - AR S
) ? (BEFRAE BRI GRERE R - BRIELSN - SH e Lo & SR B EE SR I T 25K, <)

A. Apple FHR

PN
B. Bun =i

C. Both of them may win, depending on the initial random number called by Apple.
HUARAER B B G SRR - AT A R RERH -
D. Both of them may win, because there does not exist an optimal strategy.

B AL — (B e RIS - FrDARS(E AT A nlRERF T -
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Following the previous question, which of the following modification(s) to the game will change your answer

in the previous question? Note: The modification should be considered independently. Only one modification

shall be applied at the one time.

R _ERE o DUTTHEL S s E  & B r b — BB R E X 7 1R sHE IR B EEd - X
e —{E gk -

i. Set the counter to a random number X before starting the game.
TEAEISBHAAAT » et Eas T 2 —(ERErs e X -
(0 < X < 1000)

1i. Each player is allowed to use 0 for a maximum of Y times (to be determined before the game starts)
in the whole game as the number to add to the counter in a turn.

B EE T - AR g W s HE BT 0 RN Y R (R E S BasaRTTHe R
E) > ER—ElaREME T #es EEF -
(1 <Y <100)

iii. Additional rule: All numbers must be used for at least Z times before a number can be used the
(Z +1)-th times (Z is the current maximum number of times that a particular number is being used)
BN © FrABER SR/ DN Z K ARIEAREER S (7 +1) K- (Z BEATE
([EEe= IR SEN o NIED)

A. ionly HAE 1
B. iandiii only A 1 i
C.  iiand iii only A i1 dii
D. 1, ii and 1ii i~ i A did
What is the output of the following program? L) T F2 5 Fiig 2 -8k 2
Pascal C C++
var int x, i, ¢, t; int x, i, ¢, t;
X, i, ¢, t: longint; int main() { int main() {
begin X = 79622; X = 79622;
X 1= 79622, c =0, c =0,
c :=0; for (1 =0; 1<=30; i++) { for(i = 0; i <=30; i++) {
for i := 0 to 30 do t=1<<i; t=1<<1i;
begin if ((x & t) '=0) if ((x & t) '=0)
t :=1shl i; ct+; Ct+;
if ((x and t) <> 0) then } }
inc(c) printf("%d", c); cout << c;
end; return 0; return 0;
write(c) } }
end.
A. 31
B. 30
C.
D.
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Given that a is an array of length 10, which of the following expressions must be true after the function mysort

has been executed?

EA a KR 10 8EH > 1F mysort TR LI TRz R E 2

Pascal

C/C++

var a: array[0..9] of longint;
procedure mysort;
var
i, j, tmp: longint;
begin
for i := 0 to 9 do
for j := 0 to 7 do
if (a[j] > a[j + 2]) then
begin
tmp := a[j];
a[jl :=a[]j + 2];
a[j + 2] := tmp
end
end;

int a[10];
void mysort() {
int i, j, tmp;
for (1 =0; 1i<=9; it++)
for (j =0; j <=7; j++)
if (a[j]l > a[j + 2]) {
tmp = a[j];
a[j] = a[j + 2];
a[j + 2] = tmp;
}

1. a[0] <= a[1]
. a[0] <= a[2]
1il. a[7] <= a[9]

A. i only HAE

B.  iiand iii only A i1 dii
C. 1, i1 and 1ii i~ i 0 did
D.  None of them it

Assume that function r () returns an integer between 0 and 65535 inclusive randomly with equal probability.
Which of the following expressions generate an integer between 0 and 2 inclusive randomly with equal proba-
bility?

TR r () G LU AT 0 78 65535 2 () HyRely - DT E e s T b
HIRER BBt A A —{E /P ER 0 22 2 Z ] () RYEEEE 2

Pascal C/C+t+

1. |r() mod 3 r() % 3

. [ (r() +r() + r()) mod 3 (r() +r() +r()) %3

A. i only HAEq
B.  iionly HAE i
C. iand ii i A i
D.  None of them Kiiid

\
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Assume that function myrand(n) returns an integer from 0 to n — 1 inclusive randomly with equal probability.

Consider the following program:

Bk ® myrand (n) GLUHERIRERIER L E B —{EH 0 £ n — 1(&) ZHVEE - FELL TR

Pascal C C++
var x: longint; int main() { int main() {
begin int x = (myrand(50) - 30) % 5; int x = (myrand(50) - 30) % 5;
X = (myrand(50) - 30) mod 5; printf("%d", x); cout << x;
write(x) return 0; return O;
end. } }
What is the number of possible different outputs? 75 25/ falig -H AV O] gE14E 2
A. 4
B. 5
C. 8
D 9
What is the output of the following program? D N2 Al 2 -8k 2
Pascal C C++
var int a[5][5] = { int a[5][5] = {
a: array[0..4, 0..4] of {4, 2, 4, 0, 1}, {4, 2, 4, 0, 1},
longint = ( {3, 5,1, 1, 0}, {3, 5 1, 1, 6},
(4I 2[ 4! 0, 1)! {3! 0/ 4/ 5[ 2}/ {31 0/ 4/ 5! 2}/
(3, 5,1, 1, 0), {3, 2, 0, 1, 0}, {3, 2, 0, 1, 0},
(3, 0, 4, 5, 2), {1, 2, 4, 3, 1} {1, 2, 4, 3, 1}
(SI 2[ OI 1[ 0)! }; };
(1, 2, 4, 3, 1)); int x, y, i, next; int x, y, i, next;
X, ¥, 1, next: longint; int main() { int main() {
begin X = 0; X = 0;
X 1= 0; y =0; y=0;
y 1= 0; i=0; i=0;
i:=0; while ((x !'=5) && while ((x !=5) &&
while ((x <> 5) and (y <> 5)) do (y 1=5)) { (y 1=5)) {
begin next = a[x][y]; next = a[x][y];
next := a[x][y]; if (1 %2 ==0) if (1 %2 ==0)
if (i mod 2 = 0) then X = next; X = next;
X = next else else
else y = next; y = next;
y i= next; it+; i+;
inc(1) } }
end; printf("%d", 1i); cout << i;
write(1i) return 0; return 0;
end. } }
A. 10
B. 9
C.
D. 0]
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What is the output of the following program? L NEFFHYE B8k ?
Pascal C C++
var int queue[3]; int queue[3];

queue: array[0..2] of longint;

head, tail: longint;
procedure push(x: longint);
begin

queue[tail] := x;

tail := (tail + 1) mod 3
end;
procedure pop();
begin

if (head = tail) then

write('Empty ')

int head, tail;
void push(int x) {
queue[tail] = x;
tail = (tail + 1) % 3;
}
void pop() {
if (head == tail) {
printf("Empty ");
} else {
printf("%d ", queue[head]);
head = (head + 1) % 3;

int head, tail;
void push(int x) {
queue[tail] = x;
tail = (tail + 1) % 3;
}
void pop() {
if (head == tail) {
cout << "Empty ";
} else {
cout << queue[head] << " ";
head = (head + 1) % 3;

else } }
begin 3} }
write(queuelhead], ' '); int main() { int main() {
head := (head + 1) mod 3 head = 0; head = 0;
end tail = 09; tail = 0;
end; push(5); push(5);
begin push(7); push(7);
head := 0; push(3); push(3);
tail := 0; pop(); pop();
push(5); push(4); push(4);
push(7); push(8); push(8);
push(3); pop(); pop();
pop(); pop(); pop();
push(4); pop(); pop();
push(8); return 0; return 0;
pop(); } }
pop();
pop()
end.
A. 57 314
B. 5348
C. Empty 4 8 Empty
D. Empty Empty Empty Empty
Percy is navigating through a maze which can be represented by a grid of 12 3/alslel 78
8 x 8 cells. He is currently at cell A and would like to reach cell B. In each . n
move, he may only move to the cell to the right or the cell below. Also, he 5
cannot pass through the maze walls (indicated by thick line). How many 3
different paths may Percy possibly take?
/N TERSEHA—H 8 x 8 IGHURKE - MLIEZEZS A WA ERIZERs | 4
B - G ia] DUAAE ST T TSR g - (B EESE kg | 2
B (DUHARTR) - R/ NEEHAA 2 DR EIAY RS (SEAR? 6
A, 154 7
B. 156 8 B
C. 170
D 216

J-10
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Pascal

23. What is the output of the following program? L F& Ay H 2 8% 2

C

Heat Event #/J&
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C++

var
a: array[0..9] of longint =
(2, 5, 6, 9, 15, 18, 21,

int a[10] = {2, 5, 6, 9, 15,
18, 21, 35, 45, 50};
int res, x, i, j;

int a[10] = {2, 5, 6, 9, 15,
18, 21, 35, 45, 50};
int res, x, i, j;

35, 45, 50); bool flag; bool flag;
res, x, i, j: longint; int main() { int main() {
flag: boolean; res = 0; res = 0;
begin for (1 =0; 1<=09; i++) { for (1 =0; 1i<=9; i++) {
res := 0; if (a[i] == 0) if (a[i] == 0)
for i := 0 to 9 do continue; continue;
begin flag = false; flag = false;
if (a[i] = 0) then x = a[i]; x = a[i];
continue; for (j =1i; j<=9; j++) { for (j =1i; j <=9; j++) {
flag := false; if (a[j] % x == 0) { if (a[j] % x == 0) {
x = a[i]; a[j] = o; a[j] = o;
for j := 1 to 9 do flag = true; flag = true;
begin } }
if (a[j] mod x = @) then } }
begin if (flag) if (flag)
a[j] = o0; res++; rest++;
flag := true } }
end printf("%d", res); cout << res;
end; return 0; return 0;
if (flag) then } }
inc(res)
end;
write(res)
end.
A. 4
B. 5
C. 6
D. 7

24. Two players are playing a game. In every independent round, both players have equal probability to win, and

winner gets one point. What is the probability that, the first tie occurs at the end of the sixth round?

W BB LR - (E— 11 E e - BITAISHARER - BTAUS—70 - fE55 /N B a &R

RS —RITHIAURERE 2 /DIE 7

1
A. —
32
1
B. —
16
3
C. —
32
3
D. —
16

J-11
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There are four doors numbered from 1 to 4. A gift is placed behind one of these four doors. You have the

following information:

EAEESRS R 1 £ 4 P — (@i ER b —ER R - BTALLT & -

Door | Time to unlock this door | Probability of the gift behind this door
! i SR P P R R ] FEYIRRCE R PR Y%
1 10 seconds ) 0.1
2 10 seconds 0.2
3 15 seconds 0.2
4 40 seconds b 0.5

You are going to unlock the doors one by one in any order you want, until you find the gift. What is the best
strategy to unlock the doors so that the expected time required can be minimized? (The time walking between

doors can be omitted)
TRIEE IR AT P E— S E VDB - B2 IRENREY Rk - AT AT R i VB (B R A -
i AE LE PR A R SRS 2 ELERE 2 (W] DURBBAERTELRT 2 FE T AE AU IR E] )

A. Door 1 —  Door 2 —  Door 3 —  Door 4
L5 —  298M  — 358F7  — 4581
B. Door 4 —  Door 3 —  Door 2 —  Door 1
4557 — 358 —  258FT — 15§
C. Door 1 —  Door 4 —  Door 3 —  Door 2
LSRR — 458 —  358F7  — 2581
D. Door 2 —  Door 3 —  Door 4 —  Door 1
258 — 358 —  458FT — 15§

END OF SECTION A EHZR5Z

J-12
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The blanks are labeled from A to O. Please fill in the blanks on the answer sheet.

Y ER S Ala R A 2 O

Note 3T & :

=3
oH

FEE AR BRI T

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

TR EE AR FER R — TR AEEE = o WA

(2) For C and C++, you must not use the ? : operator.

BN C R G B

TTLVELE 2: MR -

TEE -

(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.
Zr AR E AR Mg A A E—{E A
(5) Answers must not exceed the designated number of boxes.
LEEREAFZ N ZER MR MEEE -
(6) Write legibly. Unrecognizable answers will be regarded as incorrect.
TR AR - AW 2 B E R -
(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.

UISRZERE X 3Ry N BBy X1~ X2~ o~ XN JIEEXT ~ X2~ .~ XN B A IS & 4570 ©

0199 inclusive in decimal notation without

The input to the following program is an integer between 0 and 1
leading zeroes, separator symbols nor decimal point. Complete the following program so that it outputs Yes if
and only if the input number is a multiple of 100.

PUF R RIS AZ 18 0 & 10" 2 [ (&) HURES > BIRGERERTEE - hRfraisly NEcE - SERU T
R HE T Yes & HEEin ARVEF2(E 100 AYREEL -

Pascal C C++

var char s[200]; string s;
s: ansistring; int n; int n;
n: longint; int main() { int main() {

begin scanf("%s", s); cin >> s;
read(s); n = strlen(s); n = s.length();
n := length(s); if ( A if ( A )
if ( A ) then printf("Yes"); cout << "Yes";

writeln('Yes') return 0; return O;
end. } }
Answer &2 A (2 marks 47")
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Complete the following program WITHOUT using array a so that array b is equal to array a.

EAREREEE a BN T » A TP ESEE b B a 5 -

Pascal C C++
var int a[9], b[9]; int a[9], b[9];
a, b: array[0..8] of longint; int i; int i;
i: longint; int main() { int main() {
begin for (1 =0; 1<=8; it+) { for (1 =0; i<=8; i++) {
for i := 0 to 8 do a[i] = 0; a[i] = 0;
begin b[i] = 0; b[i] = 0;
a[i] :=0; } }
b[i] = © for (i =1; 1i<=8; i++) { for (1 =1; i<=8; it+) {
end; scanf("%d", &a[i]); cin >> a[i];
for i := 1 to 8 do b[i] = a[i] - a[i - 1]; b[i] = a[i] - a[i - 1];
begin } }
read(a[i]); for (1 =1; i <=8; i++) for (1 =1; i <= 8; i++)
b[i] := a[i] - a[i - 1] B ; B ;
end; return 0; return O;
for i := 1 to 8 do } }
B
end.
Answer &2 B (1.5 marks 47)

The above program is modified to the following program. Complete the following program WITHOUT using

array a so that array b is equal to array a.

PLERER S R AU IR » SEAMEREEE a (VBN - SerkbL MER 8 b B8 a fHE -

Pascal C C++
var int a[9], b[9]; int a[9], b[9];
a, b: array[0..8] of longint; int i; int i;
i: longint; int main() { int main() {
begin for (1 =0; i<=28; it++) { for (1 =0; 1<=8; it+) {
for i := 0 to 8 do a[i] = o; a[i] = 0;
begin b[i] = 0; b[i] = 0,
a[i] :=o; } }
b[i] = © for (i =1; i<=38; i++) { for (i =1; i<=8; i++) {
end; scanf("%d", &a[i]); cin >> a[i];
for i := 1 to 8 do b[i] = b[i - 1] + a[i]; b[i] = b[i - 1] + a[i];
begin } }
read(a[i]); for (i =1; i<=8; i++) for (1 =1; i <= 8; i++)
b[i] := b[i - 1] + a[i] c ; c ;
end; return 0; return O;
for i :=1 to 8 do } }
C
end.
Answer & Z: C (1.5 marks 77")
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Words in a dictionary are sorted in lexicographical order. Let letter “a” is smaller than “b” and “b” is smaller than
“c” and so on. To compare two words in lexicographical order, we compare the leftmost letter from both words
first. If their leftmost letter are different then the word with smaller leftmost letter is smaller. If their leftmost
letter are equal then compare the next letter until the last letter of the shorter word. If we can not determine after

’

above process, the shorter word is smaller. So “abc” is smaller than “d” , “abc” is smaller than “abd” ,

“abc” isequalto “abc” and “abc” is smaller than “abed” .

FHARTEAFHIERFHY] - 858 "a” 2/ 07 K b7 @/ 7 WL - EE DU IR
PP LT » BTG S BB e 7 « MRS B ER R - ISR MO Al -
WM EE AT RHEE - AL N — PR E BN FRRE TR o WISEE DB
FREFEA/D » HIBGGHIF AR « FTDL “abe” /MR “d7 > "abe” A/ “abd” > “abe” SR “abe”
K “abe” B/ “abed” .

Complete the function cmp, so that the function cmp return ® when string a is smaller than or equal to string b
and return 1 when string a is larger than string b in lexicographical order.

SERCEREL cmp c (HIFEREL cmp DIFFHERFILE - 78 a /NABERTE b BHE[E] 0 KT a KR
FER b RFEE 1 -

Pascal C C++
function cmp(a, b: ansistring): int cmp(char a[], char b[]) { int cmp(string a, string b) {
longint; int x = strlen(a); int x = a.length();
var int y = strlen(b); int y = b.length();
X, Yy, s: longint; int s = 0; int s = 0;
begin while ( D1 ) { while ( D1 ) {
x := length(a); if ( D2 ) { if ( D2 ) {
y := length(b); return 0; return 0Q;
s =1, } }
while ( D1 ) do if ( D3 ) { if ( D3 ) {
begin return 1; return 1;
if ( D2 ) then 3} }
begin s=s+1; s=s+1;
cmp :=0; } 3
exit if (__E = x) { if (__E = x) {
end; return 0; return 0;
if ( D3 ) then } else { } else {
begin return 1; return 1;
cmp :=1; } 3
exit } }
end;
s :=s +1;
end;
if (_ E = x + 1) then
cmp =0
else
cmp =1
end;
Answer & Z£; DI D2 D3 (2 marks 47")
Answer & Z: E (1 mark 47"

J-15




Hong Kong Olympiad in Informatics

Heat Event {JJ%£

BTV 2019/20 Junior Group 344
Consider the following function: £ &L k&) -
Pascal C/C++
function f(x: longint): longint; int f(int x) {
var i, res: longint; int res = 0;
begin int i;
res := 0, for (1 =1; i <=x; it+)
for i := 1 to x do if (x % 1 == 0)
if (x mod i = 0) then rest+;
inc(res); return res;
f i=res 3}
end;
Write down the return values of f(10) and f(121).
N f(10) & f(121) BYEEIE -
f(10): F
f(121): G
Answer & Z£; F (1 mark 47)
Answer & Z: G (1 mark 47)
The following program uses the function f above. What is the output of the program?
DU T RA R e £ o R P Ay 2 2
Pascal C C++
var int c, i; int c, i;
c, 1i: longint; int main() { int main() {
begin c=0; c=0;
c :=0; for (i =1; i <= 10000; i++) for (i =1; i <= 10000; i++)
for i := 1 to 10000 do if (f(i) == 3) if (f(i) == 3)
if (f(i) = 3) then CH+; C++;
inc(c); printf("%d", c); cout << ¢c;
write(c) return 0; return O;
end. } 3
Answer ZZE: H (2 marks 47")
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Consider the following program segment: 25 & DL N FEFBES °
Pascal C/C++
function f(n: longint): longint; int f(int n) {
var start, acc, i: longint; int start, acc, i;
begin start = (n-2)/4*4+2;
start (= (n - 2) div 4 * 4 + 2; acc = Ji ;
acc := Ji ; for (i = start + 1; i <= n; i++)
for i := start + 1 to n do acc = J2 ;
acc := J2 ; return acc;
f := acc 3}
end; int g(int n) {

function g(n: longint): longint;
var i, sum: longint;
begin

sum := 0Q;

for i :=1 tondo

sum := sum Xor i;

g := sum

end;

int i, sum;

sum = 0;

for (1 =1; i <=n; i++)
sum = sum AN 1i;

return sum;

}

Write down the return value of g(10).

=T 9(10) BYEEIE -

Answer & Z£: I (1 mark 47)

Complete the function f, so that f(n) has the same return value as g(n) for 10 < n < 100
TEACRKEL T fSER 10 <n <100 > £(n) #1 g(n) AMEEIE—FE -

Answer ZZ: J1 2

(2 marks 473)

Given that the function median(a, b, c) returns the median of three integers a, b, c. Consider the following

program segment:

EANIkE median(a, b, c) HEIEEE a,b,c PR - FELIMEFE

Pascal C/C++
function f(a: longint): longint; int f(int a) {
begin if (a < 0)
if (a < 0) then return -a;
f:=-a else
else return a;
f:=a }
end; int range(int a, int b, int c) {

function range(a, b, c: longint): longint;
var m: longint;
begin
m := median(a, b, c);
range := K
end;

int m = median(a, b, c);
return K ;

}

Complete the function range, so that range(x, y, z) returns the range of x, y, z (i.e. the greatest value minus

the least value among z, y, 2) for integers =, y, z (—100 < z,y, z < 100).
FEAENE range » FEGEIANEEE 2.y, 2 (100 < z,y,2 < 100) » range(x,y, z) HEl z,y, z B/ i

(Bl z,y, » FZHRAERER/IME) -

Answer ZZ: K

(2 marks 77°)
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The program tries to evaluate an additive expression from the input. However, the program contains an error.
For example, the program outputs 51 when the input is 100+1.

ITREFEAE R —RINEE - BEEF A5 - 04 EWAZ 100+1 K - gt 51

Pascal C C++
var 41| char s[200]; 71|string s;
s: ansistring; 42|int sum, temp, len, i, Xx; 72|int sum, temp, len, i, Xx;
sum, temp, len, i, x: longint; | 43|int main() { 73|int main() {
begin 44| scanf("%s", s); 74| cin >> s;
read(s); 45| sum = 0Q; 75| sum = 0;
sum := 0Q; 46| temp = 0, 76| temp = 0,
temp := 0; 47| len = strlen(s); 77| len = s.length();
len := length(s); 48| 1 =0; 78| 1i=0;
i:=1; 49| while (i < len) 79| while (i < len)
while (i <= len) do 50| { 80| {
begin 51 if (s[i] == "+") 81 if (s[i] = '+")
if (s[i] = '+') then 52 { 82 {
begin 53 sum = sum + temp; 83 sum = sum + temp;
sum := sum + temp; 54 temp = 0; 84 temp = O;
temp := 0 55 } 85 }
end; 56 X = int(s[i]) - int('0'); |86 X = int(s[i]) - int('0");
X = ord(s[i]) - ord('0"); 57 temp = temp * 10 + X; 87 temp = temp * 10 + Xx;
temp := temp * 10 + Xx; 58 i++; 88 i++;
inc(1i) 59| } 89| 1}
end; 60| printf("%d", sum + temp); 90| cout << sum + temp;
write(sum + temp) 61| return 0; 91| return O;
end. 62|} 92|}

What is the output when the input is 10+10?
AR 10+10 15 » RRFFIRRH IR 2

Answer & Z: L (1 mark 47)

The bug can be fixed by changing exactly one line. Find the line and correct it so that it outputs the correct answer
for all of the following cases:

BEshE HFR AT EREIZIE - st R U SRR S DU S i gt IR AR B 26

Input §igi A | Output B}
123+4567 4690
2019+20 2039
12+13 25
89+43 132
1+2+3+4 10

Line number {78 Ml
Correction [ IF: M2 (2 marks 47)

END OF PAPER £#%52
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