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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).
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 3.0.4) fpc program.pas
C: GNU GCC (gcc-4.94.94) gcc -std=c99 program.c -o program
C++: GNU G++ (g++-4.94.9.4) 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.
s AT T Y BRI A Y E R - MR B EARE A28 (T 2B F: ) S5 - ZEE—0 > &R
53

The definition of “most” is more than 50% of the population. If most doctors are smart people, and most smart
people are rich, then most doctors are rich.

FORERYY ) HUEFR FsE i 50% BY AL - AIFAETHIBEAEESZIRBAA - M B REMRHEEH AR 2 =
By - AR B A B2 E A Y -

Suppose a is an array of four 32-bit signed integers (Pascal: array a[0..3] of longint, C/C++: int
a[4]). The following two program segments always output equivalently:

Es% a 2 A VU{E 32 i1 oA R By [#E %1 (Pascal: array a[0..3] of longint, C/ C++: int
a[4]) - DUN iR By a8 @A 5

Pascal C C++
for w := 1 to a[0] do for (w=1; w <= a[0]; w++) for (w=1; w<=a[0]; w++)
for x := 1 to a[1] do for (x = 1; x <= a[1]; x++) for (x = 1; x <= a[1]; x++)
for y := 1 to a[2] do for (y = 1; y <= a[2]; y++) for (y = 1; y <= a[2]; y++)
for z := 1 to a[3] do for (z = 1; z <= a[3]; z++) for (z = 1; z <= a[3]; zt++)

writeln('HKOI')

printf("HKOI\n");

cout << "HKOI" << endl;

Pascal

C

C++

for i := 0 to 3 do
for j := 1 to a[i] do
writeln('HKOI')

for (1 =0; i<=3; it++)
for (j =1; j <= a[i]; j++)
printf("HKOI\n");

for (i =0; i <=3, i++)
for (j =1; j <= a[i]; j++)
cout << "HKOI" << endl;

In a party, some participants have shaken hands with each other. An even number of people must have shaken

other people’s hand an odd number of times in total.

FE—EIRE L - AESNBELAARE 7T - EEBE2IELE —HE T a8 M2 hEN T -

When determining whether an element exists in a sorted array with at least 10 elements, binary search always

requires fewer comparisons than linear search.

TEHET— TR 2 B AEAERN 2/0F 10 (87cR M AH P RIRES iy - g AT i Z A LR 2

AR ART R E YD
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Assume that function r (') returns a random integer between 0 and 65535 inclusive uniformly and independently.

() always returns true.

TS v () IS RIE L 0 7 65535 [ (&) HUREHEREST - s F () L4 true -

Pascal C/C++

function A(): longint; int A() {

begin return r();
A:i=r() }

end;

function B(): longint; int B() {

begin return r();
B :=r() }

end;

function f(): boolean; bool f() {

begin
f = (A() > B()) or (A() <= B())
end;

return (A() > B()) [| (A() <= B());
}
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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 -

Heung Shing City has 15000 citizens, each citizen has a unique citizen ID. What is the minimum bytes required
to represent the citizen ID?

YA 15000 BT E - GEHRSAE —EB—E N5 8 5m5% - I risimitR OHEES /Dot
47

A.

B. 3
C. 13
D 14

What is the output of the following program? ) N2 FrHYif H 28 ?

Pascal C C++
var X, y, z, i: longint; int x, y, z, i; int x, y, z, i;
begin int main() { int main() {
X = 0; X =0; X =0;
y 1=0; y = 0; y =0;
z 1= 0; z =0, z =0;
for 1 := 1 to 2022 do for (1 =1; 1i<=2022; i++) { for (i =1; i <=2022; it+) {
begin if (1 % 10 == 0) if (1 % 10 == 0)
if (i mod 10 = @) then X++; X++;
inc(x) else if (1 % 5 == 0) else if (1 % 5 == 0)
else if (i mod 5 = @) then y++; y4+;
inc(y) else else
else Z++; zZ++;
inc(z) } }
end; printf("%d %d %d", x, y, z); cout << x << ' ' <<y << ' ' < z;
write(x, ' ', y, ' ', 2) return 0; return 0;
end. 3} 3}
A. 202 202 1618
B. 202 404 1416
C. 404 202 1618
D. 404 808 810
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Consider the following program: 2% & DL NFEFE
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Pascal C C++
var int TOP = 150; int TOP = 150;
TOP: longint = 150; int up, down; int up, down;
up, down: longint; int d, h; int d, h;
d, h: longint; int main () { int main () {
begin scanf("%d %d", &up, &down); cin >> up >> down;
read(up, down); d=0; d=0;
d :=0; h=0; h =0,
h :=0; while (true) { while (true) {
while (true) do d++; d++;
begin h =h + up; h =h + up;
inc(d); if (h >= TOP) if (h >= TOP)
h := h + up; break; break;
if (h >= TOP) then h = h - down; h = h - down;
break; } }
h := h - down printf("%d\n", d); cout << d << endl;
end; return 0; return 0;
write(d) } }
end.

Which of the following inputs gives the least output number?

PUT uikos i A 1St a2

A. 10 0

B 33 24
C. 50 43
D 102 99

John is 35 years old, a smart and outgoing person. In his secondary school days, he joined the Computer Team,
participated the Hong Kong Olympiad in Informatics (HKOI) Junior once and HKOI Senior twice, won 1 Silver
Medal and 2 Gold Medal in total. He even represented Hong Kong for the International Olympiad in Informatics
(IOI), and since then his love towards programming never dropped.
KR —H =t hpk > I XSMEEYA - EMAY PR > A TERRERR > 2T —X
ARG ARV C vdise2E (HKOT) #4R4HATRT X HKOI &4k 4H - HHUS —ERRSERIR 0% o 5 Az

RSN BIEE AT EEEE (101) > 5L 2 & R EVERE

RIIR

Given the above description about John, which of the following is the most likely to be true?

EA_ B LA - DUT R —IER A e A E ?

A. John is a lawyer.

K2 — A TERAT -

B. John is a lawyer who plays programming competitions on Codeforces regularly in his free time.

W R — 2 E eI EEAZ I Codeforces HY4RAE M B YA -

C.  John is a lawyer who specializes in cases involving big tech firms.

e — A E TR SRR B BERY ZE A HERED -
D. Cannot determine which of the other three options is the most likely to be true.
FEAE A B HL At = (T — TR A v BE A E -
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Which of the following Boolean expressions are logically equivalentto P AND (NOT (Q AND R))?
PUTIFEEAT R 22 20EL P AND (NOT (Q AND R)) {Ezi#E 55 ?

i. P AND ((NOT Q) OR (NOT R))
ii. (NOT P) OR (Q AND R)

A. i only HEI
B. iionly HA i
C. 1and ii i A1
D.  None of them i
What is the output of the following program? ) N2 FrHYig H 28k ?
Pascal C C++
var int x; int x;
x: longint; int main () { int main() {
begin X = 12; X = 12;
X 1= 12; if ((x / 10 == 2) && (x > 15) if ((x / 10 == 2) && (x > 15)
if ((x div 10 = 2) and (x > || (x% 3 ==0)) [] (X% 3 ==0))
15) or (x mod 3 = Q)) then printf("YES "); cout << "YES ";
write('YES ') else else

else
write('NO ');
if ((x div 5 = 2) or (x < 13)

printf("NO ");
if ((x /7 5=2) || (x <13)
& (X % 5 == 1))

cout << "NO ";
if ((x /7 5=2) || (x<13)
&& (x % 5 ==1))

and (x mod 5 = 1)) then printf("YES"); cout << "YES";

write('YES') else else

else printf("N0"); cout << "NO";
write('NO") return 0; return 0;

end. } }

A. YES NO

B. YES YES

C. NO NO

D. NO YES

Five teams participate in a basketball league. Every two teams play one match between them. The winner gets

one point and the loser gets zero points. There are no draws.
TRRERR 21— EEERINEE - FHRREE S > e —0 > BHEZ0  #ANE -
Which of the following cannet be the total points the teams have at the end of the league?

NIRRT RE 2 B e A R B RIS

A 42211
B. 4,3,2,1,0
C. 2,2,2,2.2
D. 4,4,1,1,0
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Suppose you now have an empty stack and a queue of 7 numbers. You can perform the following actions arbi-

trarily:

B iR A — =R () FI—{EEA 7 EEEIRY o (Re] DUERETLUTHRIE |
1. If the queue is not empty: pop the front element from the queue and push it into the stack.
WIRFFIFEZE * R ETTRBEASER () J o WG HAERS s -
2. If the stack is not empty: pop an element from the stack and output it.

feed (B) et —E s - Wi HE S -
Given the queue has 4,7, 3,2, 5, 1, 6 (in this order) with 4 being the front element initially. Which of the following

WURHER (B2) JRZ=E -

can be an output sequence?

BERYITA 4,7,3,2,5,1,6 (LULIER?) > 4 BearIRE TR » DL R—ERe5 e e 2t 1 2

A, 3,4,7,5,2,1,6

B. 4,7,3,1,2,5,6
C. 2,3,1,5,7,6,4
D 6,1,5,2,7,3,4
What is the output of the following program? N2 A L2 -8k 2
Pascal C C++
var int a[8] = {3, 1, 4, 1, 5, 9, int a[8] = {3, 1, 4, 1, 5, 9,
a: array[0..7] of longint = 2, 6}; 2, 6};
(3, 14, 4, 1, 5, 9, 2, 6); int i, j; int i, j;

i, j: longint;
begin
for i :=1 to 7 do
for j ;=0 to7 - 1ido
if (a[j] > a[j + 1]) then
begin
a[j] :=a[j +1];
a[j +1] := a[j]
end;
write(a[1], ' ', a[6])
end.

int main() {
for (1 =1; 1i<=7; i++)
for (j =0; j <=7 -1 j++)
if (a[j] > a[j +1]) {
a[j] = a[j +1];
a[j +1] = a[jl];
}
printf("%d %d", a[1], a[6]);
return 0;

}

int main() {
for (1 =1; 1i<=7; i++)
for (j =0; j<=7-1; j++)
if (a[j] > a[j +1]) {
a[j] = a[j +1];
a[j +1] = a[jl;
}
cout << a[1] << " " << a[6];
return 0;

}

Saow»

Given the sequence: 2,4,5,1,3. What is the minimum number of adjacent swaps required to sort the sequence

in increasing order?

BT 2,4,5,1,3 - AUERELFIIE/NERIS]

A.

N SN B

B.
C.
D

B/ DREETS

DIARABHI B A HA ?
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Pascal C C++
var int dx[4] = {1, 2, 3, 4}; int dx[4] = {1, 2, 3, 4};
x: longint = 101; int dy[4] = {4, 3, 2, 1}; int dy[4] = {4, 3, 2, 1};

y: longint = 100;

i: longint;

dx: array [0..3] of longint
(1, 2,3, 4);

dy: array [0..3] of longint

int x = 101, y = 100;
int i;
int main() {
for(i =1; i <= 100; i++) {
X = X + dX[x % 4];

int x = 101, y = 100;
int i;
int main() {
for(i =1; i <=100; i++) {
X = X + dX[x % 4];

(4, 3, 2, 1); y =y +dy[y % 4]; y =y +dy[y % 4];
begin } }
for i := 1 to 100 do printf("%d %d" , x , y); cout << x << ' ' <« y;
begin return 0; return 0;
X = X + dx[x mod 4]; } }
y 1=y + dy[y mod 4]
end;
write(x, ' ', y)
end.
A. 114
B. 499 500
C. 495 500
D. 351 350
17. What is the output of the following program? DL 2l 2 e ?
Pascal C C++
var int a[8] = int a[8] =
a: array[0..7] of longint = {2, 0, 2,1, 1, 1, 1, 3}; {2, 0, 2,1, 1, 1, 1, 3};
(2,0, 2,1, 1, 1, 1, 3); int x; int x;
x: longint; int main() { int main () {
begin X = 0; X = 0;
X 1= 0; if (a[3] == 2) if (a[3] == 2)
if (a[3] = 2) then X =Xx+1; X =X+1;
X =x+1 else if (a[6] % 2 == 1) else if (a[6] % 2 == 1)
else if (a[6] mod 2 = 1) then X=X+ 2; X=X+ 2;
X 1= X+ 2; if (a[4] == a[7]) if (a[4] == a[7])
if (a[4] = a[7]) then X =X + 3; X =X+ 3;
X =X + 3 else else
else X=X+ 4, X =X+ 4;
X 1= X + 4; printf("%d", x); cout << x;
write(x) return 0; return 0Q;
end. } }
A. 1
B. 2
C. 4
D. 6
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19.
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You are given a pentagon with 5 vertices labeled from 1 to 5 (see the figure below). Find the number of ways to
color each vertex in one of red, green or blue so that no two neighbouring vertices have the same color.

Note: Two ways of coloring are considered different if there exists a vertex which is colored differently.

A —ETEE - S 5 ETRR RIS A 1 25 (R TED © e DU —(ETERE R4T ~ 4% - B2
Hrh—fEgAt - SRARM < THRBR A EERVIH AR -

gt ¢ BB R E )T A - A E— TR EAREBAE - IRt e 77 AR AR AT H SRR -

5

15
20
30

Saow»

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 are equivalent to i?

Bz afll b 2 32 i oA TR B3 & (Pascal: longint, C/ C++: int) » ZEGF—E RS > DI
IRt U i A 2

Pascal C/C++

1. |a=b a ==

ii. |(axorb) =0 (anb)==0

1. |(a or b) = (a and b) (a] b)==1(ag&hb)
iv. |(a+b)div2=a (a+b)/2==a
A. ii only HAE
B. iii only HA i
C. ii and iii only A i A il
D. i, iii and iv i~ ddd Al dv
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20. Below are the all 3 arrangements of tiling a 2 x 3 grid with only 1 x 2 tiles :

PIT2RA L x 2 J7BiiEGm 2 x 3 $ar8Ry2El 3 fi70%

What is the number of arrangements tiling a 2 x 10 grid with only 1 x 2 tiles?

FZ/VREARETTEL L x 2 T8 2 x 10 4858 2

A.

Oaow

55
81
89
144

21. Consider the following 5 x 5 grid with black and white cells.
BUALUT b x 5 Hygats - HivaERaiH @R -

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

You can perform the following action an arbitrary number of times: Choose a 2 x 2 sub-grid completely within

the grid, change each cell in the sub-grid into its opposite colours, i.e. black to white, white to black. Which of

the following grids can be produced from the grid above?

IRE] DUETT U IR EER 2R TRAERS NS 2 x 2 BYF491% - A F4ams h eS8 s AE s 1Y

Bt - BIERESEE ~ RS - SR LT R GRS AENRE DA RS IS Tk 2

1.

Saow»

ii‘ .

i only HA1
ii only HA i
i and ii i i
None of them Kiiid

J-10
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22. What is the output of the following program? L ~F& Ay H 2 8% 2

Pascal C C++
var int n, cnt; int n, cnt;
n, cnt: longint; int i, j, k; int i, j, k;
i, j, k: longint; int main() { int main() {
begin n = 10; n = 10,
n := 10; cnt = 0Q; cnt = 0Q;
cnt :=0; for (1 =0; i<=n - 1; i++) for (1 =0; i<=n - 1; i++)
for i ;=0 ton - 1do for (j=1+2; j<=n- 1, for (j=1+2;, j<=n- 1,
for j :=i+2ton-1do j++) j++)
for k :=j -1ton - 2do for (k=3 -1; k<=n - for (k =3j -1, k<=n -
cnt :=cnt + 1; 2; k++) 2; k++)
write(cnt) cnt++; cnt++;
end. printf("%d", cnt); cout << cnt;
return 0; return 0;
} }
A. 120
B. 240
C. 900
D. 1000

23. Consider the following program: & &L N & :

Pascal C C++
var a: longint; int a; int a;
begin int main() { int main() {
read(a); scanf("%d", &a); cin >> a;
if (a mod 2 = 0) then if (a % 2 == 0) if (a% 2 == 0)
a = a div 2; a=a/ 2; a=a/2;
if (a mod 3 = 0) then if (a % 3 == 0) if (a % 3 == 0)
a := a div 3; a=-a/3; a=a/3g;
if (a mod 4 = 0) then if (a % 4 == 0) if (a % 4 == 0)
a = a div 4; a=a/4 a=a/ 4
if (a mod 5 = 0) then if (a % 5 == 0) if (a% 5 == 0)
a = a div 5; a=a/b5; a=a/5;
write(a) printf("%d", a); cout << a;
end. return 0; return 0;
} }

Given that the input is an integer between 1 and 100 inclusive, for how many inputs will the program output 1?

HEAR—E 1 £ 100 (&) 288 A2/ MEm A G SiEF 12

A. 9

B. 11
C. 12
D 15

J-11
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There are 6 numbers 0, 1, 2, 3, 5 and 8. You can take any of them (from none to all). How many ways you can
take such that the sum of the numbers you take is between 10 and 20 inclusive?

WA 6EEF0- 123> 58 - (Ru/EEEREENE T (RAEFEEMAHN) - 5%/
IMEEBFH)TEER IR EENE S I 10 7120 Z[H (&)°

A 29
B. 30
C. 31
D. 32

Alice and Bob are in a survival game, in which they must cross an elevated bridge in order. There are 3 steps to
the end of the bridge, with each step having 3 normal glasses and 1 tempered glass a player can step on. For each
step, a player steps on 1 of the 4 glass panels ahead uniformly at random. If the glass is tempered, they proceed
to the next step. Otherwise, the glass breaks and the player is eliminated.

When the first player is eliminated, the next player begins to cross the bridge. Assumed that they always follow
tempered glass steps that the previous player has stepped on.

A player wins if and only if they arrive at the other end of the bridge first. If Alice goes first, what is the probability
of Bob winning the game?

ERGMNMAIEAT— AR > &Pt RIRP R —EREE - BERNS—EFEEI D
FP A 3 BRI 1 SR E I n] DR » R0 - Busd @ A 4 SReRAIRERE 1 SR -
WUERBFEZREBEE  Trx o] & T—F - GRIBEEGHRMII A EHEK -

EE NIRRT E LIS - (et &R — M B R B @Ay b s -
— NP E BIEEMAIREER S8 - MREBGIE - ahHaRESL D ?

Glass panels a player can step
on for their second step

B A5 A T LA B T AR

Game layout 775k i[5
1
A. —
16
3
B. —
64
5)
= 128
b, 2
256

END OF SECTION A HZR52

J-12
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Section B ZZf (20 marks 43")

The blanks are labeled from A to K. Please fill in the blanks on the answer sheet.
TR TR A A B K sE{E SR EEERH T E R -

Note & :

(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.
B C K C o FFEARDIERE 20 EET -

(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.
ZrRBAR DA/ VB A aE E— {5 -

(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.
FROFAIMIEE R - FUEHH 2 B & fhaham -

(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.
AISRZERE X 77 N E X1~ X2~ o~ XN JBBE X1~ X2~ ..~ XN B Ay IEREA 2455 -

Complete the following program such that its output is ARENA.
e PA TR S H g 2 ARENA -

Pascal C C++
var char river[] = "RIVER",; string river = "RIVER";
river: string = 'RIVER'; int a[5]; int a[5];
a: array[1..5] of longint; int i; int i;
i: longint; int main() { int main () {
begin for (1 =0; i<=4; i++) for (1 = 0; 1i<=4; i++)
for i :=1 to 5 do a[i] = (int)river[i] - (dint) a[i] = (int)river[i] - (int)
a[i] := ord(river[i]) 'A'; 'A';

- ord('A"); for (1 =0; 1<=4; it++) { for (1 =0; i<=4; i++) {
for i :=1 to 5 do a[i] = A ; af[i] = A ;
begin a[i] = a[i] + (int)'A’; a[i] = a[i] + (int)'A’;

a[i] := A ; printf("%c", (char)a[i]); cout << (char)a[i];
af[i] :=a[i] + ord('A"); } }
write(chr(a[i])) return 0; return 0;
end } }
end.
Answer & Z: A (2 marks 47")

J-13
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In Heung Shing, the coin system has n different denominations. We use an integer array c[0..n-1] (C/C++:
c[n]) to represent the coin system, so that the n types of coins are worth, respectively, c[@] cents, c[1] cents,
...,andc[n-1] cents, where 1 =c[0] < c[1] <---<c[n-1].

FIRAIEE T 2 80A n MEEEH o DUBEEE c[0. . n-1] (C/C+: c[n]) Rz > AIBERE BY(EE 770 A
c[e] ZF  ~c[1]1ZT ... ~c[n-1] 2T G 1=c[0] <c[1] <---<c[n-1]-

(Note that the English and Chinese versions use different monetary units.)

CER > PR ASTHRAE A R BB AL )

Alice wants to solve the coin changing problem: what is the minimum number of coins needed to make a change
of exactly m cents? She proposes the following greedy algorithm: first use as many as possible the most valuable
coin, then use as many as possible the second most valuable coin, and so on.
EREGERALIT R (RIS m 27004 > B/OREELMEEE ? ekl N 2 0sEE « el
BEYMEERSIIEEE - MREE S HEES S AR - QIS -

(a) Complete the following program so that it implements the greedy algorithm described above. At the end
of the program, b[1i] should equal the number of c[i]-cent coins used. The input and output sections of the
program are omitted. You may assume that 1 < n < 100.

FERRLATER - LR Bl IEEE - (2P mi% > b[1] IEENEM TH c[i] 2 THERHE - 2
Fe B A SR 2 - BEg 1 < n < 100 -

Pascal C/C++
var int b[100], c[100];
b, c: array[0..99] of longint; int n, m;
n, m: longint; int i;
i: longint; int main() {
begin // input #gA n, m, c[0], ..., c[n-1]
// input #gA n, m, c[0], ..., c[n-1] for ( B1 ) {
for B1 do b[i] = 0,
begin while ( B2 ) {
b[i] := 0; b[i]++;
while B2 do m = B3 ;
begin }
inc(b[i]); }
m:= B3 // output BFHt b[e], ..., b[n-1]
end }
end;
// output #fHH, b[e], ..., b[n-1]
end.
Answer ZZE: Bl B2 B3 (2 marks 773)

(b) Unfortunately, Alice’s greedy algorithm does not always work. Find a counter-example with n = 3, 1 =
c[0] <c[1] < c[2] €10, and m = 10. Write down the values of c[1] and c[2].

A= ERGHNEOHEEEI A EEIERE - SFH—EKEE - fF8n =31 =c[0] < c[1] <
c[2] <10~ km=10-%T c[1] Flc[2] HYfH -

Answer & Z; Cl C2 (1.5 marks 47
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(c) A coin system c[0. .n-1] is said to be simple, if Alice’s greedy algorithm can produce an optimal answer
for every positive integer m not greater than 10000. Which of the following coin systems is/are simple? Write
down the corresponding indices of all simple coin systems and separate them with commas. (Example: 2, 3,
4). Only answers that are all correct will get credit.

WR—EEE 24 c[0. .n-1] » FESEREAIEEEVEEATA AR 10000 AYIERRE m #aEE A
EEEZ - AINEZEEE S Ry 7 HE - DU URLERE S 2 0 R i 5 2 5555 1 A T BELEE S S e B B RV 55k
A HRESR e (B 2, 3, 4) - =EA&D -

c[0..2] = {1, 8, 20}

c[0..3] = {1, 2, 5, 10}

c[0..4] = {1, 2, 4, 8, 10}

c[0..6] = {1, 4, 7, 10, 13, 16, 19}

c[0..6] = {1, 20, 30, 40, 50, 60, 70}

A

Answer &2 D (2 marks 47)

Consider an x m grid (1 < n,m < 1000), where every cell is placed with a light bulb that is initially turned
off. Each of the n rows and m columns of the grid is connected to an individual button, which toggles (on—off,
off—on) all the light bulbs in that corresponding row/column when pressed. Complete the following program so
that it reads the status (pressed: 1, not pressed: 0) of every button and outputs the number of light bulbs that are
ultimately on. r[i] and c[j] stores the status of the button of the i-th row and the j-th column respectively.
ZE—E n x m BUREAE (1 < n,m < 1000) » FERHE RS TR 7 —ER A BRI - f48HY n {&851F0
m BT E > Bl e — (AT B9 - F T A g A T/ AR A AR RE U (BE — BF
Bl — BH) » SEALA MERFER A SETEHMAVARRE (B8 0 1 K% o) mR&TENEER
e o r[1] M c[3] o AlfEEFSS « FIRIES j ITHUHZSHAVIRAE -

Pascal C C++
var int r[1001]; int r[1001];
r: array[0..1000] of longint; int c[1001]; int c[1001];
c: array[0..1000] of longint; intn, m x, vy, i, j; intn, m x, vy, i, J;
n, m X, vy, i, j: longint; int main() { int main() {
begin scanf("%d %d", &n, &m); cin >> n >> m;
read(n, m); X =0; X =0;
X i=0; for (1 =1; i <=n; it+) { for (1 =1; i <=n; it+) {
for i :=1 to n do scanf("%d", &r[i]); cin >> r[i];
begin X =X + r[i]; X = X + r[i];
read(r[i]); } }
X 1= x + r[i] y =0; y =0;
end; for (j =1; j <=m; j++) { for (j =1; j <=m; j++) {
y 1= 0; scanf("%d", &c[jl); cin >> c[j];
for j :=1 tomdo y =y +c[j]; y =y +c[j];
begin 3} }
read(c[j]); printf("%d", E ), cout << E ;
y :=y + c[j] return 0; return 0;
end; } }
write( E )
end.
Answer B Z: E (1.5 marks 47")
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The input to the following program is 401 integers between 1 and 1000 inclusive, given in non-descending order.

Complete the following program so that it outputs an integer x, such that the sum of absolute difference of = and

each input number is minimized. If there is multiple x that can achieve the same minimum sum, the program

should output the least x.

PUT R AT A 401 {8 PUIFR B F4a e RV S BEEBUE(E 1 K 1000 ZfE (&) © 5e L MERE
Femwt v 115 o S ABFREEERE RN - RATE 2R —(E v sEZERAE [E Ay &/ NERT

FRFP HER LR N - -

Pascal C C++

var int a[401]; int a[401];
a: array[0..400] of longint; int x, minSum; int x, minSum;
X, minSum: longint; int temp; int temp;
temp: longint; int i, j; int i, j;

i, j: longint;

int main() {

int main() {

begin for (i = 0; i <= 400; i++) for (1 = 0; i <= 400; i++)
for 1 := 0 to 400 do scanf("%d", &a[i]); cin >> a[i];
read(a[i]); X = -1; X =-1;
X = -1, minSum = 1000000000; minSum = 1000000000 ;
minSum := 1000000000; for (1 =1; i <=1000; i++) { for (1 =1; i <=1000; i++) {
for 1 := 1 to 1000 do temp = 0Q; temp = 0;
begin for (j = 0; j <= 400; j++) for (j = 0; j <= 400; j++)
temp := 0; temp = temp + temp = temp +
for j := 0 to 400 do F1 H F1 ;
temp := temp + if (temp < minSum) { if (temp < minSum) {
F1 ; minSum = minSum =
if (temp < minSum) then F2 ; F2 ;
begin X = F3 ; X = F3 ;
minSum := } }
F2 ; } 3
X 1= F3 printf("%d", x); cout << x;
end return 0; return 0;
end; } }
write(x)
end.
Answer &2 F1 F2 F3 (2 marks 773)

Complete the following program so that it produces the same output as the above program.

FER A MR S ERYE B DL ERZ P AEE -

Pascal C C++
var int a[401]; int a[401];
a: array[0..400] of longint; int i; int i;

i: longint;

int main() {

int main() {

begin for (i = 0; i <= 400; i++) for (i = 0; i <= 400; it++)
for i := 0 to 400 do scanf("%d", &a[i]); cin >> a[i];
read(a[i]); printf("%d", G ); cout << G ;
write( G ) return 0; return 0;
end. } }
Answer & Z: G (1.5 marks 47")
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FERLL T RER S Hi i HKOT -

Pascal

C

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

C++

var
a: array[0..9] of longint =
(1, 2, 12, 0, 58,
74, 64, 92, 58, 0);
i, sum: longint;
begin
a[9] := H ;
sum := 0Q;
for i := 0 to 9 do
sum := sum xor a[i];

int a[10] = {1, 2, 12, 0, 58,
74, 64, 92, 58, 0};
int i, sum;
int main() {
a[9] = H ;
sum = 0;
for (1 = 0; 1 <=9; i++)
sum = sum A a[i];
if (sum == 118)
printf("HKOI");

int a[10] = {1, 2, 12, 0O, 58,
74, 64, 92, 58, 0};
int i, sum;
int main() {
a[9] = H ;
sum = 0;
for (1 =0; 1i<=9; i++)
sum = sum A a[i];
if (sum == 118)
cout << "HKOI";

if sum = 118 then return 0; return 0;
write('HKOI'") } }
end.
Answer ZZE: H (1.5 marks 47")
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The following program tries to delete all negative numbers in the array. However, the program contains an error.

AT e EalPRBeH T AURTA &% - ilE - fEa(dA —{EsEas -

Pascal C C++
var 34|int n, i, j, a[100]; 67|int n, i, j, a[100];
n, i, j: longint; 35|int main() { 68|int main() {
a: array[0..99] of longint; 36| scanf("%d", &n); 69| cin >> n;
begin 37, 1=0; 70 1i=0;
read(n); 38| while (i < n) 71| while (i < n)
i:=0; 39| { 72| {
while (i < n) do 40 scanf("%d", &a[i]); 73 cin >> a[i];
begin 41 it++; 74 it++;
read(a[i]); 42| } 75| }
inc(1) 43| i=0; 76| i=o0;
end; 44| while (i < n) 77| while (i < n)
i:=0; 45| { 78| {
while (i < n) do 46 if (a[i] < 0) 79 if (a[i] < 0)
begin 47 { 80 {
if (a[i] < 0) then 48 j=1i+1, 81 j=1+1,
begin 49 while (j < n) 82 while (j < n)
joi=1i+1; 50 { 83 {
while (j < n) do 51 a[j - 1] = a[jl; 84 a[j - 1] = a[jl;
begin 52 j++; 85 j++;
alj - 1] := a[j]; 53 } 86 }
inc(j) 54 n--; 87 n--,;
end; 55 } 88 }
dec(n) 56 it++; 89 i++;
end; 57| } 90| 1}
inc(1) 58| 1i=0; 91| 1i=o0;
end; 59| while (i < n) 92| while (i < n)
i:=0; 60| { 93| {
while (i < n) do 61 printf("%d ", a[i]); 94 cout << a[i] << " ";
begin 62 it++; 95 i++;
write(a[i], ' '); 63| } 96| 1}
inc(1i) 64| return 0; 97| return 0;
end 65} 98|}
end. 66 99

The bug can be fixed by changing exactly one line. Find the line and correct it so that the program outputs the

correct answers for all of the following cases:

AFE B —1TEEE LAV - TR - U T AR 25 At s S IR rERY

SeaE
S

Line number 178 11
Correction I 1F: 12

Input #igj A Output Bj
512 -3 -45 125
2 -5 3 3
4 -3 -48 -6 8

(2 marks 473)
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Given a function f that takes the coordinates of two horizontal line segments as parameters, where:

GET e HBER MRS &

* line segment a connects two points (ax1, ay) and (axs, ay) and it is guaranteed that ax; < axs.
SRET o HFERTRG (ax1, ay) M (ax2, ay) > OReE azy < azs

* line segment b connects two points (bx1,by) and (bxs, by) and it is guaranteed that bx; < bxs.
GBS b I RERIRG (b1, by) AT (bxg, by) » FREE bay < by

Complete f WITHOUT using any function calls, so that it returns true if and only if @ and b share at least one

point.

TEATR LT BEIE I T ek E o fEHARIE] true B HAEE o f10 HEE/D—F -

Pascal

C/C+t+

function f(ay, ax1, ax2, by, bxl, bx2: longint):

bool f(int ay, int axl, int ax2,

boolean; int by, int bx1, int bx2) {
begin return J ;
f = J }
end;
Answer B Z: J (2 marks 77")

Given another function g that takes the coordinates of a rectangle and a line segment as parameters, where:

ETH—# g HBER—ERITTION—FRERE: -

e

=3

==

» rectangle a has (axq,ay;) as bottom-left vertex and (axs, ays) as top-right vertex. It is guaranteed that

axr; < axro and ay; < ayo.

T a WIE T AL (axi,ay) ° A LA (axs, ays) > FRE8 axy < axo Kl ayy < ays -

* line segment b connects two points (bx1, by) and (bxo, by) and it is guaranteed that bx; < bxs.
URE% b ERENES (bry, by) F (bxo, by) > 5% bry < bay ©

Complete g, so that it returns true if and only if a and b share at least one point. You may use function f in

function g.

TEREKE g > EHEARIE true B HEE o 710 HEE/D—FE - fRaJDIERRE g thEFHRE T -

Pascal C/C++
function g(ayl1, ay2, ax1, ax2, bool g(int ayl, int ay2, int ax1, int ax2,
by, bx1, bx2: longint): boolean; int by, int bx1, int bx2) {
begin if (ayl > by || ay2 < by)
if (ayl > by) or (ay2 < by) then return false;
g := false else
else return K ;
g := K }
end;
Answer ZZ& K (2 marks 47")
END OF PAPER 2352
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