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

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

C C++

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

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

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

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

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

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

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

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

AT EHE Ubuntu 16.04 TR F4REEES B dE & EREHNERSE -

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
CH++: GNU G++ (g++-4.94.9.3) g++ -std=c++98 program.cpp -0 program
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Section A BHEE (25 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 ERE T E S 0 MR EEREENZERS (A~ B~ C~ 5 D) B -
BG4 o BRI -

A competitive programming club has 10 members. How many ways are there to choose, among the members,
one president and two vice presidents?

—EfRiEEEH 10 irg 8 - A2/ D) AR S BB — U ERE AR A& £ 2

A. 90

B. 180
C. 360
D 720

Which of the following character sets does not support Chinese characters?

PURURE AT 8 A SR ST AT 2

A.  ASCI
B.  Big5

C. UTF-8
D. UTF-16

Alice has an integer between -16 and 16 (inclusive) in her mind. You can ask her some questions, each of which
must be in the form of “is your number strictly less than x?” (x can be any real number). You can decide the
question you are going to ask according to the answers of previous questions. In the worst case, at least how
many questions should be asked to know the exact value of the integer Alice has in mind?
EREHAOPAE T -16 f1 16 Z[H (&) BYREL - fRA] ISR Mt —LER 8 - BRrRR BT b R R FE DA
TSR T IRFT RV 2 ES NS x B 7, (x BfDURERE R o ReTDUREE 2 ATAYAE SRR E R
SRR - FERIBEN T o /R 2 ME R DR A E & O T B ?
A 4

B. 5
C. 6
D 7
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For questions 4 to 5, consider the following procedure:

N 4 2 58> BEDTRER

Heat Event {JJ%£
Senior Group =440

Pascal C C++
var int cnt; int cnt;
cnt: longint; int a[10] = { int a[10] = {
a: array[0..9] of longint = 4, 5,8, 3,0,6,7, 9 1, 2 4, 5,8, 3,0,6,7, 9 1, 2
(4,5 8,3,0,6,7,9 1, 2); |} ¥
procedure f(1, r: longint); void f(int 1, int r) { void f(int 1, int r) {
var m: longint; int m; int m;
begin if (1<r) { if (1<r) {
if (1 < r) then cnt++; cnt++;
begin m=(1+r)/2; m=(1+r)/ 2
inc(cnt); f(1, m); f(1, m);
m:=(1+r)div 2; f(m+1, r); f(m+1, r);
(1, m); if (a[l] > a[r]) if (a[l] > a[r])
f(m+1, r); a[l] = a[r]; a[1l] = a[r];
if (a[l] > a[r]) then } }
a[l] :=afr] } }
end int main() { int main() {
end; cnt = 0; cnt = 0;
begin (0, 9); (o, 9);
cnt = 0; printf("%d %d", a[@], cnt); cout << a[0] << " " << cnt;
(0, 9); return 0; return 0;
write(a[@], ' ', cnt) } }
end.

The program outputs two integers separated by a space. What is the first integer being output?

A.

© A N O

B.
C.
D

TEFrim I E R R > DI 0P - S5— (8l AV B EEE 2

What is the second integer being output?

e A FE B & 7

A. 4
B. 9
C. 36
D. 81
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A simple graph is an undirected graph with no self-loops and repeated edges.

—{E S B2 A B BRI R R ) [E -

Let N be a positive integer greater than 1. What is the minimum value of M, such that all simple graphs with N
nodes and M edges are connected?

BN KR | SIER - EEEEFTAA N A M R e R R - M R MER S
I

A, N-1
5 (V- 1)2(N—2)
SN LE
b N -

2

Which of the followings must be correct when we are considering a rooted tree with 5 nodes?
e —EE A EEE R A RS - DU URIELL Ry IR 2
. It has 4 edges.
EHNEE -
ii.  Each node can reach the other 4 nodes via the edges.
THIEERREER R &L — L2 212 HoAth 4 {IEERES -
iii.  Each node does not contain self-loops.
BEERAHAEAEER -
iv.  The height of the tree is 5.
=R S -
i and ii only HAE i
ii and iii only A i A il

i, ii and iii only HAE I~ il il

Saow»

ii,iii and ivonly =7 ii ~ iii fll iv

A machine takes 100 milliseconds to run a bubble sort on 1000 elements. Consider the same machine on running
the following two programs:

—EiEEREIR 1000 @B TEEST - /T 100 28 - ZEE—aEa T U T WERES
. Bubble sort on 100000 elements.
H1772 100000 fETERHBTE HEEEF -
ii.  Merge sort on 100000 elements.
H1772 100000 fEyTEHRBATE DR -
Which of the followings has the best run-time approximations on running the above two programs?
B ET DL ERIERR A - DU WE—THSEA S AVE LTI FHE 2
i. ii.
10 seconds P 1 second ¥
10 seconds P 10000 seconds T
1000 seconds #» 1 second ¥
1000 seconds #» 10000 seconds P

Saow»
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If Charlie gets full marks in the final exam, he feels happy; if Charlie feels happy and it is raining outside, he
plays computer games at home. Charlie is not playing computer games at home. Which of the followings must
be true?
WREFAEZ ATy > e RKEBO AR EHREF O BAMAIEAE N > e B ER P I
Btk - BN EEER P ErE SR o DUT WRIE L Fy TERE ?

A. Charlie does not get full marks in the final exam

EFRA G s AT 7
B. Charlie does not feel happy

A RKEFEC
C. It is not raining outside
HNHEZA TR
D. None of the above
M EEIE
Consider the following program: 2% & DL NFEFE
Pascal C C++
var X, a, b: longint; int x, a, b; int x, a, b;
begin int main() { int main() {
read(x); scanf("%d", &x); cin >> x;

a = (x - 1) div 2;

b := (x +1) div 2;

if (a < b) then
write('<");

if (a = b) then
write('=");

if (a > b) then
write('>")

end.

a=(x-1)/2;
b=(x+1)/2;
if (a < b)
printf("<");
if (a == b)
printf("=");
if (a > b)
printf(">");
return 0O;

}

a=(x-1)/2;
b=(x+1)/2;
if (a < b)

cout << "<";
if (a == b)

cout << "=";
if (a > b)

cout << ">";
return 0;

}

Assume that input X is an integer between -1024 and 1023 inclusive. Which of the followings is/are possible

output(s)?

Bt A x 2 -1024 11023 Z[& (&) AYEEEY - DUT IR Z il RE RS L 2

1. <=
ii. <
iii. =
iv. >
i only

iand iv only

Saow»

ii and iii only

HAE 1M iv
DA iR i
U i~ i A v
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. What is the output of the following program? L N2 HY g 2 EL gk ?

Pascal C C++
var int a[2019]; int a[2019];
a: array[0..2018] of longint; int i, cnt; int i, cnt;
i, cnt: longint; int main () { int main () {
begin a[1] = 1; a[1] = 1;
a[1] := 1, cnt = 0; cnt = 0;
cnt :=0; for (i = 2; i <= 2018; it++) for (i =2; i <=2018; it++)
for i := 2 to 2018 do a[i] = a[i - 1] | 1i; a[i] = a[i - 1] | 1,
a[i] := a[i - 1] or i; for (i = 2; i <= 2018; it++) for (1 = 2; i <=2018; it++)
for 1 := 2 to 2018 do if (a[i] '= a[i - 1]) if (a[i] != a[i - 1])
if (a[i] <> a[i - 1]) then cnt++; cnt++;
inc(cnt); printf("%d", cnt); cout << cnt;
write(cnt) return 0; return 0;
end. } }
A. 10
B. 11
C. 2017
D. 2018

. Four players, namely W, X, Y and Z, are randomly assigned into two pairs. For each pair, the two players play a
single match. The winners from these two matches play against each other in the final match.
POfirEeaR © W~ X~ Y F1 Z 9BEt B B RTE - $e—% - Wi x g#T—5HIhE - SW5HEY
577 R TR
It is given the outcomes of all possible matches:
ERIFT A T RESIFEAYAS R -
1. In a match between W and X, W always win. W 1 X Z YL » W b5 -
In a match between W and Y, Y always win. W HR'Y ZEAIEEE - Y Lol o
In a match between W and Z, Z always win. W 1 Z ZERgEEEE » Z Dol
In a match between X and Y, Y always win. X MY ZHEAIEEEE » Y 2% -
In a match between X and Z, X always win. XM Z 2L EE » X 5 o
In a match between Y and Z, Z always win. Y M Z 2L EE - Z 05 -

A

Which of the following pairs is/are possible result(s) in the final match?
DL LE R BRAE R 2 A n RE SRR 2
Winner 577 Loser li 75

L. W Z
i. Y X
1il. Y W
A. ii only HEi
B. iiionly HA il
C. ii and iii only A i A il
D. 1, i1 and 1ii i~ i Al did
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Consider the following function: £ &L k&) -

Heat Event {JJ%£
Senior Group =440

Pascal C/C++
function same(a, b: longint): longint; int same(int a, int b) {
begin if (X )
if (__ X ) then return 1;
same := 1 else
else return O;
same := 0 }
end;

Which of the followings can be filled in X such that the function returns 1 if and only if a = b ?
PAURIBEERT DA X S DL B EE HIEE o = b Ie A E{H= 17

Pascal

C/C++

1. |(aorb) = (aand b)

(a | b)==1(ag&b)

ii. |(axorb) =0

(al\ b) ==

None of the above
i only
ii only

Saow»

iand i1

PLEE®R
HEI
A i

i Filii

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

Pascal C C++

var char s[11] = "hkoi201718"; string s = "hkoi201718";
s: string = 'hkoi201718'; char temp; char temp;
temp: char; int i; int i;

i: longint;
arr: array[1..6] of longint =
(1, 4, 9, 3, 5, 2);
begin
for i
begin
s[i + arr[i]] := s[i + 1];
temp := s[i + arr[i]];
s[i + 1] := temp
end;
write(s)
end.

=1 to 6 do

int arr[6] = {1, 4, 0, 3, 5, 2};
int main() {
for (1 =0; 1<=5; it+) {
s[i + arr[i]] = s[1 + 1];
temp = s[i + arr[i]];
s[i + 1] = temp;
}
printf("%s", s);
return 0;

}

int arr[6] = {1, 4, 0, 3, 5, 2};
int main() {
for (1 =0; i<=5; i++) {
s[i + arr[i]] = s[i + 1];
temp = s[i + arr[i]];
s[i + 1] = temp;
}
cout << s;
return 0;

}

hki®187210
ho2011i7k8
hooikii7k8
hkii2o2210

Saow»
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Consider the following program: 2% & DL NFEFE

Heat Event {JJ%£
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Pascal C C++
var int a[8], p[8]; int a[8], p[8];
a, p: array[0..7] of longint; int i; int i;

i: longint;

begin
for i := 0 to 7 do
read(a[i]);
p[e] := a[o];
for i :=1 to 7 do

p[i] :=p[i - 1] + a[i];
write((p[7] - p[6])
* (p[4] - pl2]))

end.

int main() {
for (1 =0; 1i<=7; i++)
scanf("%d", &a[i]);
p[e] = a[o];
for (1 =1; i<=7; it+)
p[i] = p[i - 1] + a[i];
printf("%d", (p[7] - p[6])
* (p[4] - p[2]));
return 0;

}

int main() {
for (i =0; i <=7; i++)
cin >> a[i];
p[o] = a[o];
for (1 =1; i<=7; i++)
p[i] = p[i - 1] + a[i];
cout << (p[7] - p[6])
* (p[4] - p[2]);
return 0;

}

On which of the following inputs does the program output the largest number?

DU U — & A & A sl R YR L 2

A. 31415926
B. 53589793
C. 23846264
D 33832795

What is the output of the following program? ) N2z Ay H 2 EL gk ?

Pascal C C++
var int a[200]; int a[200];
a: array[0..199] of longint; int i, j; int i, j;

i, j: longint;
sum: longint = 0;

int sum = 0;
int main() {

int sum = 0;
int main() {

begin for (i =20; i>=1; i--) for (1 =20; 1i>=1; i--)
for i := 20 downto 1 do a[i] = 1i; a[i] = i;

a[i] := i, for (1 =20; i>=1; i--) { for (1 =20; i>=1; i--) {
for i := 20 downto 1 do for (j =1; j <= a[i]; j++) for (j =1; j <= a[i]; j++)
begin a[i - 1] = a[i - 1] / 2; a[i - 1] = a[i - 1] / 2;

for j := 1 to a[i] do sum = sum + a[i]; sum = sum + a[i];

a[i - 1] := a[i - 1] div 2; } }

sum := sum + af[i] printf("%d", sum); cout << sum;
end; return 0; return 0;
write(sum) } }

end.
A. 19
B. 55
C. 110
D. 210
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17. What is the output of the following program? 1 N2 e AYi S 2 SEfEE 2

Pascal

C

Heat Event {JJ%£
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C++

var
a: array[0..9] of longint =
(1, 2, 3, 4,5, 6, 7, 8,
9, 10);
lo, mi, hi, t: longint;
begin
lo :=0;
hi:=9;
t :=7;
while lo <= hi do
begin
mi := (lo + hi) div 2;
if (a[mi] < t) then
lo:=mi+1
else

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

int lo, mi, hi, t;

int main() {

lo = 0;
hi =09;
t=7;

while (lo <= hi) {
mi= (lo + hi) / 2;
if (a[mi] < t)
lo=mi+ 1;
else
hi=mi- 1;
}
printf("%d", lo);

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

int lo, mi, hi, t;

int main() {

lo = 0;
hi=09;
t=17;

while (lo <= hi) {
mi = (lo + hi) / 2;
if (a[mi] < t)
lo=mi+1;
else
hi=mi- 1,
}

cout << lo;

hi:=mi- 1 3 }
end;
write(lo)
end.
A 5
B. 6
C 7
D The program will not terminate % f2 AN &4% 11
18. What is the output of the following program? 1 N2 gAY HE -2 ?
Pascal C C++
var int a, b, i; int a, b, i;
a, b, i: longint; int main() { int main() {
begin a=17; a=17;
a :=17; b = 2018; b = 2018;
b := 2018; for (i =b; i>=0; i--) { for (1 =b; 1>=0; i--) {
for 1 := b downto 0 do if (a % 2 == 0) if (a% 2 == 0)
begin a=a/2; a=a/2;
if (a mod 2 = 0) then else if (a % 3 == 0) else if (a % 3 == 0)
a:=adiv 2 a=-a/3; a=a/§g;
else if (a mod 3 = 0) then else else
a = adiv 3 a=-a*5+1; a=za*b+1;
else 3} }
a:=Ta*5+1 printf("%d", a); cout << a;
end; return 0; return 0;
write(a) } }
end.
A. 1
B. 2
C. 3
D. 6
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Consider the following program segment: 25 & DL N FEFBES °
Pascal C/C++
var int a[100];

a: array[0..99] of longint; int p;

p: longint; void f(int x) {
procedure f(x: longint); alp] = x;
begin p++;

afp] :=x; }

inc(p) int g() {
end; p--;
function g(): longint; return a[p];
begin }

dec(p);

g := a[p]
end;

Heat Event {JJ%£
Senior Group =440

Which of the following data structures does the above program segment implement?

AR B EIR T DU U —TREUB A ©

A. Queue [x%1]

Cyclic queue (circular buffer) {EEE[X51 ([BIJE4%E T )

B.
C. Stack 1
D Linked list §#3%

Consider the following program: %& D M EF :
Pascal C C++
var int x, y; int x, y;
X, y: longint; int main() { int main() {
begin scanf("%d %d", &x, &y); cin >> x >> y;

read(x, y);

if (x div 2 <= y div 2) then
write('a');

if (x div 3 = y div 3) then
write('b');

if (x div 5 >= y div 5) then
write('c')

end.

if (x /7 2<=y/ 2)
printf("a");

if (x /3=y / 3)
printf("b");

if (x / 5>=y /5)
printf("c");

return 0;

}

if (x/2<=y/ 2)
cout << "a";

if (x /3=y / 3)
cout << "b";

if (x / 5>=y /5)
cout << "c";

return 0;

}

Assume inputs X and y are integers between 1 and 100 inclusive. Which of the followings are possible outputs

of the program above?

B A x Ay 3AE 11100 ZfE (&) BYEEE - DUNRLEE A nRERYHE L ?

1. ab
1i. ac
1il. bc
A. i and ii only HA A0 i
B.  iandiii only A 1 i
C.  iiand iii only A i1 dii
D. 1, i1 and 1ii i~ i ddd

10
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Palindromes are strings that read the same forward or reversed. For example, “ABBA” is a palindrome while
“ABCD” isn’t.
SR IESESGEAN —BERY £ © BR0IER - “ABBA” ZHE 3 - [ “ABCD” HIAE ©
Which of the following strings can be re-ordered to form a palindrome?
DU UREE S~ Ham] DLEEAH AR 5L 2
. BCBCCCAACA
1i. ZZYZXYX
iii.  RQSPSPQRPSPS

A. ionly HA 1
B. ii only HAE
C. iandiii only WA 1 dii
D. ii and iii only A i1 f iii

A string s[1...L] of length L is said to be periodic, if there exists a positive divisor P of L, such that P < L and
sli+ P]l=sfi]forl1 <i<L-—P.
HR—ERER LBFE s L] EFE—6E LNERBEPHESFS P < LHAHHN1<i< L-P>
sli + P) = s[i] » HefTiEaE (a5 e A HATERY -
Which of the following strings can be re-ordered to form a periodic string?
DU URLE S gem] DL e 4H B HAME Ry 5 2

L. ABACCABAB

1i. HKOIOHIK

1. IOIPPPPPPIOI

A. i only HEI
B.  iionly HAE i
C. i and iii only HA 1M ii
D.  iiandiii only A i1 dii
Consider the following function: & & DL pL# -
Pascal C/C++
function f(n: longint): longint; int f(int n) {
begin while (n % 2 == Q)
while (n mod 2 = 0) do n=n/2;
n :=ndiv 2; return n;
fi=n }
end;

Which of the followings returns the largest value?

DT N =

A.  f(65)
B. f(122)
C. f(4032)
D. f(65536)

11
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Leta[0..999] be an integer array sorted in ascending order.

i a[0..999] K—1{E /N2 K PERear Ay i gy -

In array a, given that there exists a value x that appears more than 500 times, at least how many element(s)
need(s) to be accessed to obtain its value?

£y a i > ERA—EUE x HELZR 500 X H/ bR Zaf i DE TR A BER IS % BB

A. 1

B. 2

C. 500
D. 1000

Below is the truth table for the nor operator:

PUF 2 nor (8JE) HVE(ESS :

A B AnorB
FALSE {f | FALSE {if | TRUE &
FALSE {ff | TRUE E | FALSE {§&
TRUE H | FALSE {i | FALSE {i&
TRUE B | TRUE B | FALSE i

Which of the following expressions is equivalent to ((not A) and B)?
PUTFIf—22E 3055 ((not A) and B) ?

A. A nor (B nor B)
B (A nor A) nor B
C. (A nor B) nor B
D (A nor B) nor (B nor B)

END OF SECTION A HER5E

12
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Section B ZZf (20 marks 43")

The blanks are labeled from A to L. Please fill in the blanks on the answer sheet.
TR TR AR L sFES AR EEERH T E &K -

Note 3T & :

(1) Select exactly one programming language on the Answer Sheet. Answers must be in that language.
RS AR FAE RN ERIEE S - WA ZESEE -

(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)
PrIFE ERRBECHG I (RE—) - SRIE A DS ek SR R -

(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.
BEEREMS LN ZER LI MEEH -

(6) Write legibly. Unrecognizable answers will be regarded as incorrect.
FROFAIMIEE R - FUEHH 2 B & fhaham -

(7) If blank X is divided into X1 and X2, it means that marks will only be given when X1 and X2 are both
correct.

FERZERS X 53 X1 M X2 > IR X1 A1 X2 ¥ Ry IEREA &45 77 ©

The input to the following program segment will be 99 distinct integers between 1 and 100 (inclusive).

PUTRER B AR 99 fEFRRIEY ~ 72 1 A1 100 2/ (&) HYFREL -

Pascal C C++
var int i, a, x; int i, a, Xx;
i, a, x: longint; int f() { int f() {
function f(): longint; a=o0; a=o0;
begin for (1 =1; 1<=99; i++) { for (1 =1; i<=99; i++) {
a :=0; scanf("%d", &x); cin >> x;
for i := 1 to 99 do a-= Al ; a-= Al ;
begin } }
read(x); return A2 ; return A2 ;
a = Al } }
end;
f = A2
end;

Complete function f () so that it returns the integer between 1 and 100 (inclusive) that does not appear in the
input.

e f() SEEEEAE 1A 100 ZfE (&) MaA e ALIRAyEE -

Al

Answer & ZE
L2, A2 (2 marks 77)

= =

Answe

13
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Consider the following program segment: 25 & DL N FEFBES °

Pascal

C/C++

var
a: array[0..99] of longint;
procedure swap(x, y: longint);
var t: longint;
begin
B

end;
procedure f(k: longint);
var i: longint = 0;
begin
while (i < c ) do
begin
swap(i, k - i - 1);
inc(1i)
end
end;
procedure g(k: longint);
begin

D

end;

int a[100];
void swap(int x, int y) {
int t;
B ;

}
void f(int k) {
int 1 = 0;
while (i < C ) {
swap(i, k - i - 1);
i++;

}

}
void g(int k) {
D ;

}

Assume that a is an array of 100 integers and k is an integer between 0 and 100 inclusive.

B & B E7FA 100 [EBLIEES] » 7 k {8 0 F1 100 21 (&) Rl -

Complete the procedure swap so that it swaps the values of a[x] and a[y]. You must NOT make use of the

procedures f or g.

SERFER swap S EEAcH a[x] flaly] BYEUE - IRAET IR AR f kg -

Answer ZZ£: B

(1 mark 77")

Complete the procedure f so that it reverses the first k elements in the array a.

FERAES T EEE G EERES] a BYAT k ETE -

(1.5 marks 47")

AL 2,
Answer ZZ: C

Complete the procedure g so that it reverses the last k elements in the array a. You may make use of the proce-

dures swap and .

FERGER 9 R E G EEEY] a 1912 k ETR - IRe] DAFIFER swap A1 T -

Answer ZZ: D

(1.5 marks 47")

Hint: you can write several program statements in one line by separating them with semi-colon (;; ).

o T RERDSR GG b el DHE— 1T 2 NI R B2 fraaty -
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Consider a rectangular grid, where the cell labeled with S is the starting-point, cell labeled with T is the target-
point, and cells labeled with C are the checkpoints. We call a path an interesting path if and only if it is a path
that walk from the starting-point to the target-point by repeatedly walking to either the cell below or on the right,
and passing through EXACTLY ONE checkpoint. For example, for the following 3 x 3 grid, there are 4 distinct
interesting paths:

FE—ERITHE - R S RS T R REEl - R T BURS T R &%EL - TSR C AURR T Rofg 2k - A
M — RS 1 Ry AR P 156 B & = RSS2 HHRERE S AT N B ARG T AE M E 2L RS - 1 Bk
sram—Etndnh o BB0ER - BN TNEFTRE 3 x 3 RAFHEN - —IF 4 FRABRK -

C| T

Now consider the 5 x 5 grid below: (cell Al labeled as S and cell E5 labeled as T)
BRAEZRE NHIFTREY 5 x 5 RI74E8 © (U718 AL Es S~ Jit& ESIEmA T)

A B C D E

1| S

5 T

On the answer sheet, label exactly TWO cells as checkpoints (C) so that the number of distinct interesting paths
is EXACTLY 16.
AL S A AR ARSI R T RS AR Rl I (C) » (S A BRI E E AT 2 16 -

Answer ZZE: E (1 mark 47)

On the answer sheet, label exactly TWO cells as checkpoints (C) so that the number of distinct interesting paths
is EXACTLY 55.
oA 1 2Rl AR R a7 T R Rem i (C) - S A @ISRy E H fedF 2 55 -

Answer ZZ: F (2 marks 473)

Consider a string that consists of 100 lowercase letters. You may remove an arbitrary number of characters in the
string without changing the order of the remaining characters. In the worst case, at least how many characters
should you remove so that the remaining string is a palindrome? (Hint: Palindromes are strings that read the
same forward or reversed. For example, “ABBA” is a palindrome while “ABCD” isn’t.)

% 1 100 {E/ NI F R F R - IRA]DMER R ERER AR P E R T fEE(E+ g
BIRMEEBEHNTE: - FERIREN - R/ VB ER RS D EFRHES eI B —EE S ? (5K
SR IEFESGERE R85 o ZRBIER > “ABBA” 24 3L - [fi] “ABCD” HINE )

Answer ZZ£: G (2 marks 77")
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Complete the function f(x) so that the function g (ch) can convert lowercase letters to uppercase and vice versa.

For example, g('A') should return a and g( 'q"' ) should return Q.

FERRREL f(x) E1Fe% g(ch) RTLLR]
g('A") JEEE a - Mg('q") FEEEQ -

ST RHEIRR BSOS SOt —HE o 220ER

Pascal C/C+t+

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

begin return H ;
f = H }

end; char g(char ch) {

function g(ch: char): char; int tmp;

var tmp: longint;

tmp = (int)ch;

begin tmp = f(tmp);
tmp := ord(ch); return (char)tmp;
tmp := f(tmp); }
g := chr(tmp)

end;

Answer &2 H (2 marks 47)

Complete the function find_sum( ) so that it returns the sum of all positive numbers in num[ 0. .99]. You may

assume that the values stored in num[0. .99] are integers between -100 and 100 inclusive.

Special rule: Your answers are NOT allowed to include any of the following characters: <, > and =.
FERREREL Find_sum() {15 S{HEIFTATE num[0. .99] 7 thIF BB 4ERT - (RO {E
RYBE S -100 1100 [ (&) AYEEE -

num[0..99]

RRRRD - BRI EEFAEEELTFR (<, >f=-
Pascal C/C++
var int num[100];

num: array[0..99] of longint;
temp, i: longint;

int temp, i;
int find_sum() {

function find_sum(): longint; temp = 0;

begin for (1 = 0; 1 <=99; it++)
temp := 0; temp = temp + I1
for i := 0 to 99 do return I2 ;

temp := temp + I1 ; }

find_sum := I2

end;

Answer &2 11

Answer &2 12 (2 marks 47")
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Consider the following program segment: 25 & DL N FEFBES °

Pascal C/C++
function is_prime(n: longint): longint; int is_prime(int n) {
var i: longint; int i,
begin if (n==1) {
if (n = 1) then return 0;
begin }
is_prime := 0; Ji
exit while (i * i <=n) {
end; if ( J2 ) {
Ji return O;
while (i * i <= n) do }
begin i++;
if ( J2 ) then }
begin return 1;
is_prime := 0; 3
exit int prime_count(int n) {
end; int answer, i;
inc(i) answer = 0;
end; for (1 =1; i <=n; it++)
is_prime := 1 answer = K ;
end; return answer,;
function prime_count(n: longint): longint; }
var answer, i: longint;
begin
answer := 0;
for i :=1 tondo
answer := K ;
prime_count := answer
end;

It is guaranteed that n is an integer between 1 and 100 inclusive.

frag n 2 1 F1100 Zff (&) HYEEE -

Complete the function is_prime(n), so that is_prime(n) returns 1 if n is a prime, and 0 otherwise.
FERRENEL is_prime(n) > {13 is_prime(n) 7£ n ZEEEFRHMERE 1 HFRIEE 0 -

Answer & Z: J1

Answer &% 2 (1.5 marks 773)

Complete the function prime_count(n), so that prime_count (n) returns the number of primes between 1
and n (inclusive).
FEREKE prime_count(n) > ffS prime_count(n) f#[E] 1 Mn Zf (&) WEEEH -

Answer B Z: K (1.5 marks 47")
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The input to the following program is 100 integers between 0 and 10000 inclusive. The program tries to output
the number of distinct integers in the input. However, the program contains an error that can be fixed by changing
exactly one line. Find the line and correct it.

DU R R Y A s 100 {E 0 2 10000 2 [ (&) nVEEE - AR E slin i AN A 2/ MER E YRS -

BEEFTA SR WHRRERATEREELE - Sl EuE -

Pascal C C++
var 41|int a[100]; 71|int a[100];
a: array[0..99] of longint; 42|int f[10001]; 72|int f[10001];
f: array[0..10000] of longint; | 43|int i, answer; 73|int i, answer;
i, answer: longint; 44|int main() { 74|int main() {
begin 45| answer = 0; 75| answer = 0;
answer := 0; 46| for (i = 0; i <= 10000; i++)|76| for (i =0; i <= 10000; i++)
for i := 0 to 10000 do 47| { 771 {
begin 48 f[i] = 0; 78 f[i] = 0;
f[i] (= © 49| 1} 79| 3}
end; 50| for (i =0; i <= 99; i++) 80| for (i =0; i<=99; i++)
for i := 0 to 99 do 51| { 81 {
begin 52 scanf("%d", &a[i]); 82 cin >> a[i];
read(a[i]) 53| } 83| 1}
end; 54| for (i =0; 1<=99; it++) 84| for (i =0; i<=99; it++)
for i := 0 to 99 do 55| { 85| {
begin 56 fla[i]]++; 86 fla[i]]++;
inc(fla[i]]) 57| } 87| 1}
end; 58| for (i =0; i <= 99; i++) 88| for (i =0; i <= 99; it++)
for i := 0 to 99 do 59| { 89| {
begin 60 if (f[i] > 0) 90 if (f[i] > 0)
if (f[1] > @) then 61 { 91 {
begin 62 answer++; 92 answer++;
inc(answer) 63 } 93 }
end 64| 1} 94| }
end; 65| printf("%d", answer); 95| cout << answer;
write(answer) 66| return 0; 96| return 0;
end. 67|} 97!}
Line number 78 _ L1
Correction [ IF: L2 (2 marks 473)
END OF PAPER £4&5¢

18




