HKOI2000 Heat Event Senior Group


Assume that all variables without declaration shown in the following program segments have already been declared properly.

1.
What is the output of the following program segment?

var
 a : byte;

Procedure recursion(var max : byte);


var counter : byte;


begin



for counter := 1 to max do begin




write(counter);




max := max-1;




recursion(max);




max := max+1;



end;


end;

begin



a := 3;



recursion(a);

end.

A.
111223

B.
11122322111

C.
111212112131121

D.
111212123121211

E.
run-time error

2.
What is the output of the following program segment?
var 
p : array[1..10] of integer;




counter : integer;

begin



p[1] := 1; p[2] := 2; p[3] := 3;



for counter := 4 to 10 do




p[counter] := (p[counter-3] + p[counter-1]) mod 5;



writeln(p[10]);

end.

A.
0

B.
1

C.
2

D.
3

E.
4

3.
What is the output of the following program segment?
var 
number : array[1..5] of integer;




temp, i, j : integer;

begin



for i := 1 to 5 do




number[i] := i;



for i := 1 to 4 do




for j := 1 to 5 - i do





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






begin







temp := number[i];







number[i] := number[j];







number[j] := temp;






end;



for i := 1 to 5 do




write(number[i]);

end.

A.
42135

B.
34521

C.
23541

D.
12345

E.
54321


4.
What is the output of the following program segment?
var i, j : integer;

begin



for i := 1 to 3 do




begin





write(i,' ':(i-1));





for j := 1 to i do






write('*');




end;

end.

A.
*2**3***

B.
1*2 **3  ***

C.
1*2 **  3***

D.
1 *2 **3 ***

E.
1 *2 **3  ***

5.
What is the output of the following program segment?
var
 
a : array[1..10] of byte;




counter : integer;

begin



a[1] := 1;



for counter := 1 to 9 do




a[counter+1] := a[counter] + counter;



writeln(a[10]);

end.

A.
9

B.
10

C.
45

D.
46

E.
None of the above


6.
If A and B have been declared as integer variables, which of the following code(s) can be used to swap the values of A and B?

(i)

A := A+B;




B := A-B;




A := A-B;

(ii)

A := A-B;




B := A+B;




A := A+B;

(iii)

A := 2*A + B;




B := A - 2*B;




A := (A - B) div 2;




B := (A + B) div 2;

A.
None of the above

B.
(i) and (ii) only

C.
(i) and (iii) only

D.
(ii) and (iii) only

E.
All of the above

7.
What is the output of the following program segment?
var i, j, counter : integer;

begin



counter := 0;



for i := 1 to 6 do




for j := 1 to 6 do





if ((i <> j) and (j mod i = 0)) then inc(counter);



writeln(counter);

end.

A.
3

B.
6

C.
8

D.
12

E.
13

8.
What is the output of the following program segment?
var
 
i, j, k : integer;




count : integer;




st : string;

begin



count := 0;



st := 'IOI99';



for i := 1 to 5 do



for j := 1 to 5 do



if (st[i] <> st[j]) then



for k := 1 to 5 do



if ((st[i] <> st[k]) and (st[j] <> st[k]))




then inc(count);



writeln(count);

end.

A.
0

B.
3

C.
12

D.
24

E.
60

9.
Read the following program segment carefully:

var
 
x : integer;

begin



readln(x);



if (x > 0) then




x := x-5;



if (x = 0) then




x := x-1;



if (x < 0) then




x := x+3;



writeln(x);

end.



If the output of the above program segment is 2, what is(are) the possible input value(s)?

(i)

-1

(ii)

0

(iii)

2
(iv)

5

(v)

7

A.
(i) only

B.
(i), (ii) and (iii)

C.
(i), (iii) and (iv)

D.
(i), (ii), (iv) and (v)

E.
All of the above

10.
The following algorithm intended to sort four numbers A, B, C and D in descending order:

Step 1:
Compare A and B




Store the larger one as P, the smaller one as Q

Step 2:
Compare C and D




Store the larger one as R, the smaller one as S

Step 3:
Compare P and R




Output the larger one, followed by the smaller one

Step 4:
Compare Q and S




Output the larger one, followed by the smaller one

Which of the following statements is incorrect?

A.
The algorithm works fine for some inputs.

B.
The algorithm may not sort properly for some inputs.

C.
The algorithm always gives correct output for the middle two numbers.

D.
The algorithm always gives correct output for the largest and the smallest numbers.

E.
The algorithm is wrong.


11.
What is the output of the following program segment?
var a, b, c, d : integer;

begin



a := 4;  b := 10;  c := 20;



if ((a>b) and (a>c)) then d := a;



if ((b>a) and (b>c)) then d := b;



if ((c>a) and (c>b)) then d := c;



repeat




inc(d)



until ((d mod a = 0) and (d mod b = 0)






and (d mod c = 0));



writeln(d);

end.

A.
4

B.
10

C.
20

D.
40

E.
60

12.
What is the output of the following program segment?
var i, j, k : integer;

begin



i := ord('A');



j := 2;



k := ord('E');



writeln(chr(i+j*(k-i)));

end.

A.
A

B.
C

C.
E

D.
G

E.
I

13.
What is the output of the following program segment?
var a, b:integer;

begin



b := 5;  a := 1;



while (a<=b) do




begin





if (a mod 2 = 0) then b:=b+1;





a := a+1;




end;



writeln(b);

end.

A.
5

B.
6

C.
7

D.
8

E.
9

14.
What is the output of the following program segment?
var
 
i, j, k : integer;

begin



k := 0;



for i := 1 to 4 do




for j := 1 to 4 do





if i = j then k := k + i;



writeln(k);

end.

A.
4

B.
10

C.
11

D.
22

E.
23


15.
Read the following program segment carefully:
var 
number:array[1..100] of boolean;




counter:integer;

........

begin



for counter := 1 to 100 do




number[counter] := false;



for counter := 1 to 50 do




number[counter*2] := not number[counter*2];



for counter := 1 to 33 do




number[counter*3] := not number[counter*3];



........


After executing the above program segment, number[i] is false.  What is the possible value of i?
A.
2

B.
3

C.
16

D.
81

E.
96

16.
Read the following program segment carefully:
function ABC(A:integer) : integer;

begin



if (A <= 3) then




ABC := 5



else




begin





if (A mod 2 = 1) then






ABC := ABC(A-2) + 1





else






ABC := ABC(A-1) - 1;




end;

end;


What is returned by a call to the above function ABC(10)?

A.
7

B.
6

C.
5

D.
4

E.
3

17.
What is the output of the following program segment?
var
 
number : array[1..100] of integer;




i, j : integer;

begin



for i := 1 to 100 do




number[i] := 0;



for i := 1 to 10 do




for j := 1 to 100 do





if (j > i*i) then inc(number[j]);



writeln(number[81]);

end.

A.
8

B.
7

C.
6

D.
4

E.
1

18.
Supposing random is a function which generates a real number in the range [0,1), what is the range of the value of a in the following expression?



a := trunc(random*8)+1;

A.
0-8

B.
0-9

C.
1-7

D.
1-8

E.
1-9

19.
What is the output of the following program segment?
var
 
number : array[1..20] of boolean;




i, j, k : integer;

begin



for i := 1 to 20 do




number[i] := true;



for i := 2 to trunc(sqrt(i)) do




if (number[i]) then





for j := 2 to (20 div i) do






number[i*j] := false;



k := 0;



for i := 1 to 20 do




if number[i] then inc(k);



writeln(k);

end.

A.
6

B.
7

C.
8

D.
9

E.
10

20.
What is the output of the following program segment?
var



s1, s2 : string;



c, temp : integer;

begin



temp := 0;



s1 := 'Informatics';



s2 := 'Computer';



for c := 1 to 8 do




if copy(s1,c,1) > copy(s2,9-c,1)





then temp := temp + 1;



writeln(temp);

end.

A.
2

B.
3

C.
4

D.
5

E.
6

21.
What is the output of the following program segment?
var
 x, y, i : integer;

begin



x := 26;



y := 3;



for i := 1 to 2 do




begin





x := x div y;





x := x + x mod y;




end;



writeln(x);

end.

A.
0

B.
2

C.
3

D.
4

E.
10

22.
What is the output of the following program segment?



writeln(trunc(23.45678*100+0.5)/100:0:3)

A.
23.000

B.
23.450

C.
23.456

D.
23.457

E.
23.460


23.
What is the output of the following program segment?
write(6 + 7 mod 2 + 3, ' ');


write(6 + 7 mod 2 * 3, ' ');


write(6 * 7 mod 2 + 3);

A.
10 9 9

B.
10 9 3

C.
10 21 9

D.
10 7 3

E.
12 15 21

24.
The following is a playing board with 6 cells x 6 cells.  Each cell carries a certain value.  Suppose a chess is going to start from the cell (C1, R1) and move to a cell (X, R6), where X can be any Cj and 1<=j<=6.  The chess can only move downward, i.e. from (Cj, Rk) to (Cj, Rk+1), or downward diagonally, i.e. from (Cj, Rk) to (Cj+1, Rk+1).  The value of each cell along the path of the chess is therefore summed up to form the value of this path.  For example, the value of the path (C1, R1), (C2, R2), (C3, R3), (C4, R4), (C5, R5), (C6, R6) is 11.  What is the maximum value of all paths that can satisfy the above constraints?


C1
C2
C3
C4
C5
C6

R1
2






R2
3
4





R3
2
1
2




R4
3
5
1
1



R5
3
3
2
2
1


R6
5
1
2
1
2
1

A.
15

B.
16

C.
17

D.
18

E.
19

25.
What is the output of the following program segment?

procedure Static(B:Boolean);

var X : integer;

procedure Scope;


begin



X := X + 1;


end;

procedure Dynamic;

var X : integer;


begin



X := 20;



Scope;



write(X:5);

end;

begin



X := 10;



if B then Static(false) else Dynamic;



write(X:5);

end;

begin



Static(true);

end.

A.
   21   10   10

B.
   20   11   10

C.
   20   10   11

D.
   21   10

E.
   20   11


26.
Read the following program segment carefully:

procedure process (s:string; level:integer);


var c : char;


begin



if level = 4 then begin




writeln('HKOI');




exit



end;



for c := 'A' to 'D' do




if pos(s,c)<>1 then process(s+c, level+1);


end;


begin



s := 'B';



process(s,0);


end.


The above program segment involves some kind of permutation of the letters A, B, C and D.  How many 'HKOI' will be written on the screen after execution?

A.
256

B.
192

C.
81

D.
64

E.
24

27.
Suppose



f(x) = f(x-1) + 2f(x-2)


and



f(1) = 1, f(0) = 0


What is f(5)?

A.
11

B.
12

C.
13

D.
14

E.
15

28.
Read the following program segment carefully:

var

p : array [2..2000] of boolean;




i,j : integer;

begin



n := 0;



for i := 2 to 2000 do p[i] := true;



for i := 2 to 2000 do




if p[i] then





begin






n := n+1;






for j := 2 to {program code A} do







p[i*j] := false;





end;



........


The above program segment is used to find the prime numbers using a method of elimination, where p[i] is true if i is a prime number.  Which of the following should be {program code A} in the above program segment?

A.
2000 div i

B.
2000 div n

C.
2000

D.
n

E.
i

29.
Suppose we want to check if n is prime, we divide it with some numbers to see if the remainder is zero or not.  If the remainders of all the divisions are non-zero, then n is prime.  What should be the best range of number that used to divide n to make sure that it is prime?

A.
1 to n

B.
1 to n-1

C.
2 to n-1

D.
2 to (n div 2)

E.
2 to trunc(sqrt(n))

30.
What is the output of the following program segment?
var
 p, q, r : boolean;begin

p := 3>5;

q := 3>3;

r := abs(4) = abs(-4);

p := p or not q and p=q;

q := q or not q;

r := q and r;

writeln(p,q:5,r:5);end.

A.
TRUE TRUE TRUE

B.
TRUETRUE TRUE

C.
FALSETRUE FALSE

D.
FALSE TRUE FALSE

E.
TRUEFALSEFALSE

31.
What is the output of the following program segment?
a := 2;


b := 4;


c := -3;


a := a mod b;

c := a+c;


a := abs(c);


writeln(a-c);

A.
0

B.
1

C.
2

D.
6

E.
-6


32.
What is the output of the following program segment?
if 3 > 5 then


if true then


writeln('HKOI')


else if 5 = 5 then


writeln('IOI')

else


writeln('NOI');

A.
No output

B.
IOI

C.
HKOI

D.
IOI

NOI

E.
NOI

33.
The following is part of the declaration of a program:

type



class = 
record







no_of_student : integer;







form : integer;







teacher : array [1..20] of string;






end;


var



school : array [1..20] of class;


If we want to address the 12th teacher in the 13th class, which of the following expression is correct?

A.
school[13, 12]

B.
school[13].class[12]

C.
school[13].class.teacher[12]

D.
school.teacher[13, 12]

E.
school[13].teacher[12]

34.
Consider the following sequence of integers:

1, 1, –3, 3, 1, –3, 4, 2, –5, 9, 3, 5


Any consecutive part of the above sequence can be a sub-sequence, and the sum of this sub-sequence can therefore be calculated.  For example, the sum of the sub-sequence "-3, 3, 1, -3, 4, 2" is 4.  What is the greatest sum of all possible sub-sequences formed?

A.
0

B.
17

C.
19

D.
21

E.
25

35.
An array called num is declared to store a list of integers.  Which of the following program segment can sort part of this array from the element i to the element j in ascending order?

A.
for a := i to j do



for b := i to j-a+i do




if (num[b]>num[b+1]) then





swap(num[b],num[b+1]);

B.
for a := i to j-1 do



for b := i to j-a do




if (num[b]>num[b+1]) then





swap(num[b],num[b+1]);

C.
for a := i to j-1 do



for b := i to j do




if (num[b]>num[b+1]) then





swap(num[b],num[b+1]);

D.
for a := i to j-1 do



for b := i to j-a+i-1 do




if (num[b]>num[b+1]) then





swap(num[b],num[b+1]);

E.
for a := i to j-i do



for b := i to j-a+i do




if (num[b]>num[b+1]) then





swap(num[b],num[b+1]);

36.
Which of the following conditions is correct and the fastest way to determine whether the points (X1,Y1) is nearer to the origin than the point (X2,Y2)?

A.
Sqrt(X1*X1+Y1*Y1) < Sqrt(X2*X2+Y2*Y2)

B.
(X1*X1+Y1*Y1) < (X2*X2+Y2*Y2)

C.
Abs(X1)+Abs(Y1) < Abs(X2)+Abs(Y2)

D.
X1+Y1 < X2+Y2

E.
(X1<X2) and (Y1<Y2)

37.
What is the output of the following program segment?
var
 
a : array [1..10] of byte;




sum, p, i : integer;

begin



for i := 1 to 10 do a[i] := 0;



p := 10; sum := 0;



while (p>0) do begin




while (p>0) and (a[p]=1) do begin





a[p] := 0; p := p-1;




end;




if (p>0) then begin





a[p] := a[p]+1; p := 10; sum := sum+1;




end;



end;



writeln (sum);

end.

A.
1023

B.
511

C.
255

D.
10

E.
1


38.
What syntax error does the following program segment produce?

procedure Syntax(var S; A:integer);

begin;



for A := 1 to 10 do;



A := A;

end;

A.
The semicolon(;) after parameter S should be replaced by comma(,).

B.
"Begin" should not be followed by semicolon(;).

C.
"do" should not be followed by semicolon(;).

D.
There should be no semicolon(;) before the last "end".

E.
There is no syntax error.

39.
What is the output of the following program segment?

{$X+}

Function Count:Integer;

Const I : Integer = 0;

Begin

  Inc(I);

  Count := I

end;

Var I : Integer;

Begin

  For I := 1 to 10 do Count;

  Writeln(Count);

end.

A.
1

B.
10

C.
11

D.
Error: Declaration of I should precedes definition for Count

E.
Error: Return value of Count was not used inside the for loop

40.
The following is part of the declaration of a program:

const



temp : array[1..3,1..3,1..3] of integer =








(((1,2,3),(3,4,5),(5,6,7)),








((5,6,7),(7,8,9),(9,10,11)),








((9,10,11),(11,12,13),(13,14,15)));


What is the value of temp[1,2,3]?

A.
9

B.
5

C.
12

D.
7

E.
11
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