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Section A2 FHEE () Multiple Choice % TH#EIERE 20 20
Section B Z.3 Fill-in-the-blanks H 7558 7 (A -M) 20
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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).
THIREFETIARASILESHEE RS CAEEE S L 32 A RIS (Pascal:
longint, C/C++: int) e

(2) The following code is added to the beginning of all C and C++ programs.
{EFTA C Fl C++ F2 P ITEERIIALL M F22UHS:

C C++

#include <stdio.h> #include <cstdioc>

#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 (%[H 0) °

(3) Assume all programs are compiled properly in Ubuntu 16.04 using the compilers and commands below.

[BRRFTAZFFHE Ubuntu 16.04 R FLLA 428 RIS & IEREHIGRE -

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.

#U%ﬁ?ﬁﬂ’iﬂﬁﬁ’]ﬁ AR R - AMENEEARAERY 224 (T HEL F: &) Hiw - ZHE » B
?D

Users can improve their computers’ performance by downloading more Random-Access Memory (RAM) from
the Internet.

FA P ET TR T 2 S TP AT TR (RAM) DA BB HGHARAAE -

USB 2.0 has a lower data transfer rate than USB 3.0 because USB 2.0 data signals are analog.
USB 2.0 By{&n ke USB 3.0 {R2H £ USB 2.0 M2 Y -

The size of a character (char) variable is 1 byte.
—{E4F (char) &8/ NE—ENTTH (FEf) -

Suppose X is a boolean (Pascal: boolean, C/C++: bool) variable. Evaluate the following expression.

¥ x 2—{EF5F (Pascal: boolean, C/C++: bool) & & » DL N0 B4 R B 2

Pascal C/C++

(x and (not x)) = false (x && ('x)) == false

There exists an equilateral triangle (with positive area) on the Cartesian coordinate plane, such that the coordinates
of its three vertices are all integers.

R SRR LA — (] =R Ry R (R Ay 1E) B =AY -

Section A2 EFER (=) (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.

i Ay PR R R EEE R - RIS EAAER 2R (A~ B~ C~ 5 D) i -

B BRI -

Ransomware is a class of computer virus that usually affects users’ computers by:

BRYRe— BN - CEE DAL TR T U A AR 52

A. Turning off the computer suddenly SRR RS BRI
B.  Displaying advertisements repeatedly AEERES
C. Making annoying sounds SFEEEE
D.  Encrypting files g
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Which of the following data structure is most suitable for simulating a recursion?

PUT UR— TR R A i B i 1 FH ARASS R e 7

A.  Stack HEB (K2)
B. Queue %51

C.  Linked list P

D.  Hash table ISEaE

Assume function random(n) returns an integer from 0 to n-1 randomly with equal probability. Consider the
following program:

{Eatek® random(n) ELIHSFAURERFEM M EREI—EH 0 £ n-1 ZHRVEEE - BRELITRER

Pascal C C++
var i, a, b: longint; int i, a, b; int i, a, b;
begin int main() { int main() {
a := random(4) * 2; a = random(4) * 2; a = random(4) * 2;
b := random(3) + random(3); b = random(3) + random(3); b = random(3) + random(3);
write(b - a) printf("%d", b - a); cout << b - a;
end. return 0; return O;
} }
What is the number of possible different outputs? 75 2%/ fdfig; H Ay o] GEM: 2
A. 10
B. 11
C. 12
D 13

Given that there is only one correct answer for this question, which one is the correct answer?
WSEREE R A EIEME RIS - IS (E R A 2E?
A.  Neither B nor C is the correct answer. B fll C IR B IFFEE ZE
B Neither C nor D is the correct answer. C 1 D #FiABIFHEES 2
C. Trust me, this is the correct answer. HER » EEEHEE
D Neither A nor B is the correct answer. A 1B AR BIEMEEZE

o

o

o

o

Go is a board game in which the two players, black and white, take turns to put a stone on a 19 x 19 board. The
goal is to surround more territory than the opponent. Which of the following plays Go best?
B (Go) & —FHEE ARG - BIIRE M 19 x 19 BB B E R e g Gt
WA HF RS - DUT—IHRE R TR ?
A. Deep Blue JZEEE
B.  Pokémon GO
C.  AlphaGo
D DuckDuckGo
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Which of the following program segments is an implementation of bubble sort?
n is the size of the array int a[n] (Pascal: a: array[0..n-1] of longint).

PITH—Ederr Boe B/ AR B 7

n 2f#%] int a[n] (Pascal: a: array[0..n-1] of longint) HYy A/ -

Pascal
A.

C/C++

for i :=0ton-1do
for j := i downto 1 do

if (a[j] < a[j - 1]) then

begin
temp := a[j];
a[j] :=a[]j - 1]1;
a[j - 1] := temp

end;

for (1 =0; i<=n - 1; i++)
for (j =1; j>=1; j--)
if (a[j] <a[j - 1]) {
temp = a[j];
alj] = a[j - 11;
afj - 1] = temp;
}

B.

for i :=0ton - 1do
for j :=iton-2do

if (a[j] > a[j + 1]) then

begin
temp := a[j];
a[j] :=a[j +1];
a[j + 1] := temp

end;

for (1 =0; i<=n-1; i++)
for (j =1i; j <=n - 2; j++)
if (a[j] > a[j + 1]) {
temp = a[j];
alj] = a[j + 1];
a[j + 1] = temp;
}

C.

for i :=0ton - 1do
for j ;=0 toi-1do

if (a[j] > a[j + 1]) then

begin
temp := a[j];
a[j] :=a[j +1];
a[j + 1] := temp

end;

for (1 =0; i<=n - 1; i++)
for (j =0; j<=1-1; j+)
if (a[j] > a[j +1]) {
temp = a[j];
a[jl = a[j +11;
a[j + 1] = temp;
}

D.

for i :=0ton-1do
for j :=n - 1 downto 1 + 1 do
if (a[j] < a[j - 1]) then
begin
temp := a[j];
a[jl :=a[j - 1I;
a[j - 1] := temp
end;

for (1 =0; 1i<=n - 1; i++)
for (j=n-1; j>1i+1; j--)
if (a[j]l <a[j - 1]) {

temp = a[j];
a[j] =alj - 11;
alj - 1] = temp;

}

How many ways are there to pick, at the same time, two different integers between 1 and 8, such that their product

is not a multiple of four?

F 2%/ VREAFEITARE 1 M8 Z MR R E A F R R - (EE TR 4 1S 2

A. 13
B. 14
C. 15
D. 16
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Alice and Bob are playing a game on a N x M chessboard. Initially, the chessboard is empty. The players take
turn to place a rook on the chessboard, with the restriction that the rook cannot attack any other rooks on the
chessboard. The player who first runs out of moves loses.

One rook can attack another piece if and only if:

1. they are on the same row or on the same column, and

2. there are no other pieces between them.

EREANIAEIOE—ME N x M BUHHEE BT - 94aF - 8 DA T - M et Di—&
REE > T S REDU IR ER - A RERUH T YD Ky -
— B RN R S — ST HER:

L e AR TS - PLK

2. ez A T -
Alice goes first. For what board sizes (N, M) does Alice have a winning strategy?
WIRERESAZ ST > MAELUTNB—4H (N, M) BITHAR A DAY SR 2

.  (N,M)=(@3,59)

ii. (N, M)=(8,8)

ii. (N,M)=(7,6)

A i only HE
B. ii only HEi
C i and iii only A 1 i
D ii and iii only A i1 dii
Consider the following function: Z£ & LT KL
Pascal C/C+t+
function f(x: longint): longint; int f(int x) {
begin if (x == 2)
if x = 2 then return x - 2;
fi=x-2 else
else return x * 2;
fi=x*2 }
end;

Here, X is an integer in the range [0, 2°! - 1]. Which of the following is/are true?

DAL sy x 22— EHEELE [0, 27" - 1] BYREE - DUT bt Ry

. f(x) must be an even number. f(x) DEZEEE -
ii.  f(x) must be a non-negative number. f(x) WERIFEE -
A.  None of the above PLEES
B. i only HEI
C. ii only HAE
D. iandii i Fil i
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Pascal C C++
var char s[10]; string s;
s: string; int i, n, x, y; int i, n, X, y;
i, n, x, y: longint; int main() { int main() {
begin scanf("%s", s); cin >> s;
read(s); n = strlen(s); n = s.length();
n := length(s); y =0; y =0;
y i=0; for (1 =0; i<n; i++) { for (1 =0; 1 <n; i++) {
for i := 1 to n do X = (int)s[i] - (int)'A'; X = (int)s[i] - (int)'A’;
begin y =y *16 + Xx; y=y*16 + Xx;
x 1= ord(s[i]) - ord('A'); 3} }
y i=y * 16 + X printf("%d", vy); cout << vy;
end; return 0; return 0;
write(y) } }
end.

For which of the following inputs will the program output an even number?

PUT uRiEEs A\ & S 12 i — e e 8

1. BAD
1. CAFE
111. DEAF
A. i only A
B. iionly HA i
C. iiionly U i
D.  iandiii only HA 1 i

16. Alice, Bob and Charlie are invited to a party. However, they still haven’t decided whether they will go to the
party or not. If Alice goes then Bob will also go; if Alice and Bob both go, then Charlie will not go. Which of
the following is/are possible situations?

AANBGEERS - ONEESII—ERE - EffTERRERAE - MREESSE > @athg—it
D AUIRERESHAEOE L - R E X - UNBEENLE A I RE 3Ry ?
. Only Alice and Bob go
HAEREGSHAEAE
ii. Only Alice and Charlie go
HAEREGHIERE
iii. Only Bob and Charlie go

HAMAFIEHE
A. i only HAI
B.  iionly HA i
C. i and iii only A 1A i
D.  iiandiii only A i1 dii
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Consider the following program: 2% & DL NFEFE
Pascal C C++
var int a, b, ¢, d, X, y; int a, b, ¢, d, X, vy;
a, b, ¢, d, x, y: longint; int main() { int main() {
begin a=o0; a=o0;
a :=0; b =0; b =0;
b :=0; c=0; c=0;
Cc :=0; d=0; d=0;
d:=0; scanf("%d %d", &, &); cin >> x >> y;
read(x, y); if (x >=vy) if (x >=vy)
if (x >=y) then a=1,; a=1,
a:=1; if (-x <= -y) if (-x <= -y)
if (-x <= -y) then b =1, b=1,;
b :=1; if (y < x) if (y < x)
if (y < X) then c =1, c=1;
c:=1; if ('(x - y<=y - X)) if (I(X - y<=y - X))
if (not (X - y <=y - x)) then d=1,; d=1;
d = 1 // * & A // * ok ok
/] Fr* return 0; return 0;
end. }

Assume that the value of x and y are between [—1000, 1000]. At the moment that the program is executing the

line marked with ***, which variable(s) must have the same value as a?

i x Hly BYfEAE [—1000, 1000] Z[H > FERERPEETLL *** fREECAYTTIG - WRLEsE R 5 a MVE A HFERYE?

A. b only HAEDb
B. c only HEc
C. b and d only HAE b Ffld
D c and d only HAE cHfld

x and y are 32-bit unsigned integers. Which of the expressions is/are always true?

x My 52 32 iy MEFFIRies ; DUt R r e HE 2

Pascal

C/C++

1. |[(xory)>= (x and y)

(x1y)>=(x&y)

. [(xory)>=x (x | y) >=x
1. |(x and y) <= x (X & y) <= x
A None of the above DL EEER
B. i only HEI
C i and ii only HAE i
D 1, i1 and 1i1 i, 1 A iii
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Consider the following program: 2% & DL NFEFE
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Pascal C C++
var int a, b, c; int a, b, c;
a, b, c: longint; int main() { int main() {
begin scanf("%d %d", &a, &b); cin >> a >> b;
read(a, b); if (a <=10) { if (a <= 10) {
if (a <= 10) then if (b >= 30) c = 15; if (b >= 30) c = 15;
begin else if (a >= 5) c = 40; else if (a >= 5) c = 40;
if (b >= 30) then c :=15 else c = 35; else c = 35;
else if (a >= 5) then c := 40 } }
else c :=35 if (b >= 20) { if (b >= 20) {
end; if (a >= 20) c = 30; if (a >= 20) c = 30;
if (b >= 20) then else if (b <= 30) c = 20; else if (b <= 30) c = 20;
begin else c = 25; else c = 25;
if (a >= 20) then c := 30 } }
else if (b <= 30) then c := 20 printf("%d", c); cout << c;
else c =25 return 0; return 0;
end; } }
write(c)
end.
Which of the following inputs generates the greatest output?
DU 06— {1l A & 4= il R e 2
A. 5 20
B. 10 15
C. 20 30
D 25 35
Consider the following program: & & DL NFEFE ¢
Pascal C C++
var int a, b, i, j; int a, b, i, j;
a, b, i, j: longint; int main() { int main() {
begin scanf("%d %d", &a, &b); cin >> a >> b;
read(a, b); for (1 =1; i <=a; it++) for (1 =1; i <=a; it++)
for i :=1 to ado for (j =7; j>b; j--) for (j =7; j>=b; j--)
for j := 7 downto b do printf("*"); cout << "*";
write('*') return 0; return 0;
end. } 3

On which of the following input does the program output the largest number of *s?

PRI —Ia8 A & < DA AR Frim iR % * 2

A. 34
B. 56
C. 10 10
D 11 7
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21. What is the output of the following program? L&AV H = 2

22.

Heat Event {/J2&
Junior Group #JJ4%4H

Pascal C C++
var int i, j, t; int i, j, t;
i, j, t: longint; int a[8] = int a[8] =

a: array[0..7] of longint =
(1, 7,5 6, 4 3,8, 2);

{1, 7, 5, 6, 4, 3,8, 2};
int main() {

{1, 7, 5,6, 4, 3,8, 2};
int main() {

begin for (1 =0; i <=6; it++) for (1 =0; i<=6; i++)
for i := 0 to 6 do for (j =0; j<=6 - 1; j++) for (j =0; j <=6 - 1; j++)
for j ;=0 to6 - 1ido if (a[i] < a[i + 1]) { if (a[i] < a[i + 1]) {
if (a[i] < a[i + 1]) then t = a[i]; t = a[i];
begin a[i] = a[i + 1]; a[i] = a[i + 1];
t = a[i]; a[i +1] = t; a[i + 1] = t;
a[i] :=a[i +1]; } }
a[i+1] :=t for (1 =0; 1i<=7; i++) for (1 =0; 1i<=7; i++)
end; printf("%d ", a[i]); cout << af[i] << " ";
for i := 0 to 7 do return 0; return 0;
write(a[i], ' ') 3} }
end.
A. 87654321
B. 123456738
C. 175643238
D. 75643821
What is the output of the following program? DL N2 2R H 2 ?
Pascal C C++
var int score; int score;
score: longint; int main() { int main() {
begin score = 70; score = 70;
score := 70; if (score >= 90) if (score >= 90)
if (score >= 90) then printf("A"); cout << "A",;
write('A') else if (score >= 80) else if (score >= 80)
else if (score >= 80) then printf("B"); cout << "B";
write('B'); if (score >= 70) if (score >= 70)
if (score >= 70) then printf("c"); cout << "C";
write('C'); if (score >= 60) if (score >= 60)
if (score >= 60) then printf("D"); cout << "D";
write('D') else else
else printf("F"); cout << "F";
write('F'") return 0; return O;
end. } }
A. C
B. D
C. CD
D. CDF
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23. Suppose there are n non-negative integers, ai, as, ... and a,, such that a;! + as! + - - - + a,,! = 2017. When n is

the minimum possible value, what is the minimum possible value of a; + as + - - - + a,,? («! is the factorial of x)
Bt A n BWIEEEHII AR a1~ ag > .. Flan 515 ar! + ag! + - + @) = 2017 < & n BYHUE & Hofe N

HIEE(ERF > a1 + a2 + -+ + an FUER/NATREER /DY (2! 72 « BIFESF)

A 48
B. 49
C. 50
D. 51

24. The following program is written in TypeScript, a programming language developed by Microsoft. Anders

Hejlsberg, who created Turbo Pascal and is the lead architect of C#, is a core developer of this language.

PUFNER 2L TypeScript 47 % > &2 — & RNk B 2 1I4RFESES © Turbo Pascal Z3HA 5
Anders Hejlsberg /2 HEE S I EERHEE -

TypeScript

interface Student {
name: string;
data: [number];
}
function sortByName(a: Student[]): Student[] {
var result = a.slice(0);
result.sort((x, y) = {
return x.name.localeCompare(y.name);

i9H

return result;

}

Which of the following statement about data in the 3rd line of the program is true?

PUTWRIEBA R A2 7 e =17 data RYBRALE IERERY?

A. The numerical values will be rounded to the nearest integer when stored
(ERSEER SEERIIES T e ST

B. It can only store a square number such as 0, 1,4, 9, ...
HREflfF—E LR 0, 1, 4,9, ...

C. It can store an array of 10 numbers
Al — R/ NRy 10 B[]

D. number can be ignored to store a string

number 2RI e

~ CH FEEatAf

25. The purpose of a.slice(0) in the 6th line of the program is: (Hint: the first element of array a is a[@])

fEFPE/NTT a.slice(0) HYEBYR: (FErn: (51 a BYEETTER R al0])

A.  Obtain the first element of array a SEHfEY] a By —ETTE
B.  Remove the first element from array a, then return a TR a 1 EE—FETE
C.  Make sure that array a is not empty TfERRES a WFEZZH

D.  Make a copy of array a EEL—3[E] a

END OF SECTION A EHZR52

» & A a

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 ZER AR A M > sEES AR EHERH T IE FEEE -

Note & :

(1) Select exactly one programming language on the Answer Sheet. Answers must be in that language.
TR AR R — R ARTEEE S - R HREE SRS -

(2) For C and C++, you must not use the ?: operator.
A C J Cr+ o BFEATLIESE 20 EEIT -

(3) You must not use any library function unless the appropriate library has been included. (See Page 1)
PRI EAYREEC G M (RE—) » GRIZBZA ] DU e s Rk L -

(4) You can write only one character in each box on the answer sheet.
Zra 4R B Mg L RTIE E—{E T -

(5) Answers must not exceed the designated number of boxes.
EERENIZZE R MEEE -

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

FREAIMIEARE - SRR 2 B2 E S -

Suppose array int a[10] (Pascal: a: array[0..9] of longint) contains 10 distinct integers. The pro-
gram segment below tries to implement insertion sort to sort the array in ascending order. However, the program
contains an error that can be fixed by changing exactly one line. Find the line and correct it. You may assume
variables i, j, and t are declared as int (Pascal: 1ongint).

IA{E—[#E%] int a[10] (Pascal: a: array[0..9] of longint) - {73 10 {EFFEEAYELE - DITFE
Fr B E sl BB AP ARSI/ N B RHR R - HERER A —HR - WAREN—{TEEELE
an PRI R © a8 & 1, J Ml t ©HE Sy int (Pascal: longint) -

Pascal C/C+t
11 |for i := 1 to 9 do 51 |for (1 =1; i<=9; it++)
12 |begin 52 |{
13 ji=1-1; 53 j=1i-1,
14 t = a[i]; 54 t = a[i];
15 while (j >= 0) do 55 while (j >= 0)
16 begin 56 {
17 if (t > a[j]) then 57 if (t > a[j])
18 break; 58 break;
19 a[j +1] :=a[jl; 59 a[j + 1] = a[jl;
20 ji=j-1 60 j=3 -1
21 end; 61 }
22 a[j] =t 62 a[j] = t;
23 |end; 63 |}

Line number 1781: Al
Correction (X IF: A2 (2 marks 473)

Marks will only be given when both answers are correct.

WA {182 2539 By IEREA &1500 ©

11
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Reverse Polish notation is a kind of postfix notation, i.e. the operator is put on the right of the numbers. For in-
stance, “1 + 2” will be written as “1 2 +” in reverse Polish notation. The algorithm of reverse Polish notation
is fairly straightforward. Whenever there are n consecutive numbers before an operator (where n is the number

9 669 GGy
X

of operands needed for the operator; for example, n = 2 for the operators “+”, and “+”), we will replace
the operator and the n operands with the calculated result.

Forexample: “56 1 2 + 4 x + 3 " =5 3 4 x + 3 -"=“5 12 + 3 -"=“17 3 - = “14”
The above example is equivalent to “5 + (1 + 2) x 4 - 3”in infix notation (i.e. the common notation we
use). Furthermore, parentheses are not needed for reverse Polish notation as long as each operator has a fixed
number of operands.

WA EREIONE - AERR SRR IRE, F1A0 1 + 27 fERNERo N AR EH
FHA“1 2+ o ONRFRONANER AR ERN - EERITAYRE A S n EEREEE (n Eﬁ
BRTFTRAVEREEEE ¢ BRI <+~ -7 2 [l <+ BEEERRT > n = 2)  ZE BRI G H0E

s BT AR 24 n R VR R & oE ”PZ*%W?EWE

flal: 5 12 +4x+ 3 -"=“534x+3-"=“512+ 3 -"=%17 3 -"=“14”
B2 ER R ERRE (RIS HRZRE) Ry “s + (1 + 2) x 4 - 37« [Ithh - 4IRG
EE R AT R AR B E A ENEE - (ORI AR AT EM LA SRy -

2

Evaluate the reverse Polish expression “7 5 + 3 x 8 - 4 +7,

%*L&Eﬁ%%%ﬁ‘ﬁ 5+ 3x8 -4+

Answer KK B (1.5 marks 47")

Rewrite the infix expression “7 + 5 x 3 - 8 + 4”inreverse Polish notation where the ordering of numbers

is the same as the original expression. Spaces between operators and operands are optional.  (Hint: The above

two expressions are not equivalent)

LiL/EZ%%%T/i@%EPZXX%%_E “7 + 5 x 3 - 8+ & METFHRFRFERENME - o] ZHEE
PR EB Z FEIRYZERS - (B © DLEAYRIERE I A )

Answer L2z C (1.5 marks 47")

There is a row of 18 seats, numbered 1 to 18. Three people are already seated with seat numbers 4, 13, and 18
(each marked by a cross in the following diagram).

A 18 EEAH R —1T > FEIRE | £ 18 - =i AEHIAAE 4 ~ 13 71 18 §RAT (FE FEILAISS AT R) ©

(VB =

Now, three more people come. Where should they sit so that the minimum distance between any pair of people

is maximal? Write down their seat numbers (in any order), as well as the maximal distance.

The distance between seat A and seat B (A < B)is B — A.

BAE » XAZMEAZKT - gz AL AERE - (R LSRR RIE A 2 ERYFERER A ? 55 T8y
BESR (KPR » DURGER K BEHE -

BEfir A BLEERL B (A < B) Z[EHREREE B — A -

Seat numbers fE5%: D1, D2 , D3 (1 mark for all correct; &¥{{5 1 43)
Maximal distance Fx A FE#E: E (1 mark 47)
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A string is a palindrome if and only if it reads the same backward or forward. For example, abcba and adda
are palindromes while abcab and abc are not. A substring of a string is a continuous segment of characters
appearing in the given string. For example, a, ab, bc and abc are substrings of abc while ac is not.

The function f(st, ed) verifiesifthe substring s[st. .ed] isapalindrome. Itshouldreturn trueifs[st..ed]
is a palindrome and returns false otherwise. Please complete the following function so that it can verify if a
substring is a palindrome correctly. Assume that st and ed are valid positions of the string and st <= ed.
BT — 1 7 b Ry~ HE E i E v R B =Y 112 - B8I0F R 7 g —E - B
41 abcba Al adda ;237 - abcab Fl abc I ZHEST « AR —{E 7 ep AU — B TRy 7 Ry ERY T
T - filgl a ~ ab ~ be Al abe 2 abe BY75 55 > ac AIAE -

BNEL T(st, ed) EHKEER s VT F & s[st..ed] 2@ —EE - 41 s[st..ed] 2EL > HEL
JEM[E] true » fEEAMIEL MEE false - SEACRE S HEE MRS — M F 72 a1 - 7% st
Ml ed R EENFEMEH st <= ed -

Pascal C C++
var char s[100]; string s;
s: ansistring; bool f(int st, int ed) { bool f(int st, int ed) {
function f(st, ed: longint): boolean; int i; int i;
var for (i = st; i <= ed; i++) for (i = st; i <= ed; i++)
i: longint; if (s[i] '= s[ F 1 if (s[i] '= s[ F 1)
begin return false; return false;
for 1 := st to ed do return true; return true;
if (s[i] <> s[ F 1) then 3} }
begin
f := false;
exit
end;
f := true
end;
Answer &2 F (1 mark 47)

Implement another approach to verify if s[st . .ed] is a palindrome. Complete the following function.

HIEn—tEr Ak slst. . ed] BHESL > SERLLNEREL -

Pascal C C++
var char s[100]; string s;

S: ansistring; bool f(int st, int ed) { bool f(int st, int ed) {
function f(st, ed: longint): boolean; if (ed - st == 0) if (ed - st == 0)
begin return G ; return G ;

if (ed - st = 0) then else if (ed - st == 1) else if (ed - st == 1)

f = G return H ; return H ;

else if (ed - st = 1) then else if (ed - st >= 2) else if (ed - st >= 2)

f = H return I ; return I ;
else if (ed - st >= 2) then } }
f = I
end;
Answer B Z; G (1 mark 47)
Answer & Z: H (1 mark 47)
Answer & Z: I (2 marks %473)
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Consider the following program: 2% & DL N2

Heat Event {/J2&
Junior Group #JJ4%4H

Pascal C C++
var int a, val, i, j; int a, val, i, j;
a, val, i, j: longint; int main() { int main() {
begin scanf("%d", &a); cin >> a;
read(a); for (1 =1; i <=a; it++) for (1 =1; i<=a; it++)

for i := 1 to a do
for j :=1 to a do

begin
val := J/K
write(val);
if (j <> a) then
write(' ')
else
writeln
end
end.

for (j =1; j <=a; j++) {

val = J/K
printf("%d", val);
if (j '= a)

printf(" ");
else

printf("\n");

for (j =1; j <=a; j+) {
val = J/K
cout << val;
if (j '= a)
cout << " ",
else
cout << endl;

Complete the program so that when input is 4, the program gives the output to the right.

SRR ERPIEA R 4 K, ErgEEa)T 2 -

Answer & Z: J

Complete the program so that when input is 5, the program gives the output to the right.

(2 marks 77°)

FTERRRF S BRI AR 5 W, R gES AT 2 -

Answer & Z£: K

(2 marks 77")

1234
5678

9 10 11 12
13 14 15 16

a ~ 0w N B
R o~ WODN
N B O b W
W N B O b
A W N PERP O

A three-digit positive integer is a wonderful integer if its sum of digits equals 8. For example, 125 and 332 are

wonderful integers, while 801 and 232 are not. Complete the function so that is_wonderful(x) returns true

if x is a wonderful integer and false if otherwise. You may assume that X is a three-digit positive integer.
AR = IERR A = (B IR TS 8 - PAM IR Ry &b & - Bl 125 #1332 ;227 40%5 - 1 801 F1
2322 o FEIRTEREA T e > (15 1s_wonder ful(x) £ x 2&T WV EIRHEE] true - BRIEE] false -

fraf it x = AR -

Pascal

C/C++

function is_wonderful(x: longint): boolean;

begin
is_wonderful := L

end;

return

bool is wonderful(int x) {

4

}

e

Answer & Z: L

(2 marks 47")
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What is the output of the following program? DI N2 FpHEmH 2 ?

Pascal

C

Heat Event #]&
Junior Group f]4k4H

C++

var
a: array[0..7] of longint =
(5, 7, 4, 3, 2, 6, 1, 8);
i, j, r: longint;

int a[8] =

{5, 7 4,3 2 6,1, 8}
int i, j, r;
int main() {

int a[8] =

{5 7,4, 3,2, 6,1, 8}
int i, j, r;
int main() {

begin r =0; r =0;

r :=0; for (1 =0; i<=7; it++) for (1 =0; 1<=7; i++)

for i := 0 to 7 do for (j =0; j<=1i-1; j++) for (j =0; j<=1i-1; j++)

for j ;=0 toi-1do if (a[j] > a[i]) if (a[j] > a[i])
if (a[j] > a[i]) then r=r+1; r=r+1;
r:=r+1; printf("%d", r); cout << r;

write(r) return 0; return 0;
end. } }
Answer & Z£; M (2 marks 7473)

END OF PAPER £%52
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