HKOI2001 Heat Event (Junior Group)


All program codes in the following questions are assumed to be compiled with Turbo Pascal 7.0 compiler.  Assume that all variables without declaration shown have already been declared properly.

1.
A file named TESTDAT1.TXT is stored in the current directory.  The lines of text stored in the file are shown below.



Jane



Tom


The following is a program segment to process the file:

assign(f, 'TESTDAT1.TXT'); reset(f);

while not eof(f) do readln(f, lne);

rewrite(f); writeln(f, lne);

close(f);


After the file is processed, the content of the file TESTDAT1.TXT will be:

A.
Tom
B.
Jane

Tom

C.
Jane

Tom

Jane

D.
Jane

Tom


Jane


Tom

2.
Consider the program segment below, in which the variable J is declared as a real variable.

J := 8.1234567;

writeln(J:3:5);


The output of the program segment is

A.
8.123
B.
8.12346
C.
8.12345
D.
  8.12345
3
In the following program segment, J is declared as type integer and SUM is declared as type longint.

SUM := 0; J := 11;

while j <= 990 do

begin


SUM := SUM - 1 + 2 * J;


J := J + 1;

end;

writeln(J, SUM:10);


The output of this program segment is

A.
990    980000
B.
990    990000
C.
991    980000
D.
991    990000
4.
Read the following program segment:

readln(j);

for k := 2 to j - 1 do begin


if j = k * trunc(j / k) then writeln('no');


The function of the above program segment is to:

A.
determine if j is a prime number or not

B.
test if j is divisible by k
C.
find all the prime numbers in the range 2 to j - 1 inclusive

D.
find the factors of j
5.
The output of the following program segment is:

for j := 1 to 5 do


for k := 1 to 5 do begin



a[j, k, 1] := 1;



for m := 2 to 5 do




a[j, k, m] := a[j, k, m-1]+2;


end;

writeln(a[2, 3, 4]);

A.
0
B.
1
C.
7
D.
8
6.
The coordinates of the point A are (a, b) and those of the point C are (c, d).  A point P divides the line segment AC in a ratio 1 : 3 (i.e. AP : PC = 1 : 3).  Which of the following program statement can output the coordinates of P?

A.
write('(', (3*c+a)/4, ',', (3*d+b)/4,')');
B.
write('(', (3*c+a)/3, ',', (3*d+b)/3,')');
C.
write('(', (3*a+c)/4, ',', (3*b+d)/4,')');
D.
write('(', (3*a+c)/3, ',', (3*b+d)/3,')');
7.
Study the program segment below carefully:

t := 1; s := 0;

for j := 1 to 5 do

begin


t := t * j;


s := s + t;

end;


Which of the following series does the program evaluate?

A.
1 + 2 + 3 + 4 + 5

B.
1 + 1(2 + 2(3 + 3(4 + 4(5

C.
1 + 2 + 2(3 + 2(3(4 + 2(3(4(5

D.
0 + 1 + 2 + 3 + 4


8.
The output of the following program statement is

writeln(chr(67)+chr(65)+chr(ord('T')));

A.
chr(67)+chr(65)+chr(ord('T'))
B.
chr(67)+chr(65)+T
C.
C+A+T
D.
CAT
9.
The three program segments below will generate the same result for sum.

I.
sum := 0;


for j := 1 to 10000 do


sum := sum + 2 * (j - 2);

II.
sum := 0;


for j := 1 to 10000 do sum := sum + j + j;


sum := sum - 40000;

III.
sum := 0;


for j := 1 to 10000 do


sum := sum + j + j - 4;


Arrange the above program segments in increasing order of execution time.

A.
I, II, III

B.
I, III, II

C.
II, I, III

D.
II, III, I

10.
In the following program segments, a and b are declared as real.


I.
a := trunc(b) + frac(b) - b + 1;




writeln(a:0:5);

II.
a := b * round(1/b); writeln(a:0:5);

III.
a := abs(b) - b + 1; writeln(a:0:5);

Which of the above program segments will always output a value of 1.00000 for any value of b ranges from –60000 to +60000?

A.
I only

B.
II only

C.
I, III only

D.
II, III only

11.
Which of the following statements about a linked list is/are true?

(1)
The insertion of data items in a linked list is easier than that in an array.

(2)
No temporary pointers are needed in interchanging two data items in a linked list.

(3)
The order of a linked list will not be affected by the storage address of each data.

A.
(1) and (2) only

B.
(2) and (3) only

C.
(1) and (3) only

D.
None of the above three statements

12.
Overflow error will occur when

A.
an insertion of data item is made to a linked list.

B.
an enqueue operation is performed to a full queue.

C.
a dequeue operation is performed to a full queue.

D.
a push operation is performed to an empty stack.

13.
Which of the following statements about stack is/are true?

(1)
Data are removed by the POP operation.

(2)
Underflow error will occur when too many data are pushed onto a stack.

(3)
Trying to remove data from an empty stack will encounter overflow.

A.
(1) only

B.
(1) and (2) only

C.
(1) and (3) only

D.
(2) and (3) only

14.
What is the purpose of the following algorithm?


assign the value of A to C

assign the value of B to A

assign the value of C to B
A.
It assigns the same value to A, B and C.

B.
It swaps the elements of B and C.

C.
It swaps the elements of A and B.

D.
It swaps the elements of A and C.

15.
If one of the elements is removed from a linked list, what is the minimum number of pointers in the linked list to be changed?

A.
0

B.
1

C.
2

D.
3

16.
Which of the following data structure(s) is/are suitable for random access of data?

(1)
array

(2)
queue

(3)
stack

A.
(1) only

B.
(2) only

C.
(3) only

D.
(1), (2) and (3)

17.
What is the purpose of the following algorithm?


input two numbers X and Y

if X > Y then assign the value of Y to X

output X
A.
It sets the values of X and Y to be the same.

B.
It displays the larger one of X and Y.

C.
It displays the smaller one of X and Y.

D.
It displays the value of X.

18.
Read the following algorithm carefully:


set the value of A to be 1

repeat the following until X is equal to 1:



input a number X


if X = 0 then increase the value of A by 1


if X = 1 then decrease the value of A by 1

output A

Which of the following best describes the purpose of the above algorithm?

A.
To display the number of ‘1’s entered.

B.
To display the number of ‘0’s entered.

C.
To display the number of ‘0’s and ‘1’s entered.

D.
To display the difference in number of ‘0’s and number of ‘1’s entered.

19.
What is the output of the following program segment?

a := 2;

b := 6;

c := 80;

if a > b then

if b > c then
write(a, '   ')

else write(b, '   ');

write(c);

A.
80
B.
2   80
C.
6   80
D.
2   6   80
20.
Read the following program segment carefully:

temp := 80;

for j := 12 to 25 do

begin


temp1 := Num[j];


Num[j] := temp;


temp := temp1

end;

The purpose of the above program segment is:

A.
It fills all elements in position 12 to 25 of the array Num with the value 80.
B.
It shifts each element up one position for all elements in position 12 to 25 of array Num.
C.
It shifts each element down one position for all elements in position 12 to 25 of array Num.

D.
It inserts an element of value 80 to position 12 of the array Num and removes the existing element from position 25.


The following program is used for questions 21–24:

1.
program prog1;

2.
const

3.

t1 : array[1..10] of integer

4.

= (4, 3, 5, 6, 1, 9, 8, 0, 7, 2);

5.
var

6.

i, j, t: integer;

7.

a: array[1..10] of integer;

8.
begin

9.

for i := 1 to 10 do

10.


a[i] := t1[i];

11.

for i := 1 to 9 do

12.


for j := 9 downto i do

13.



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

14.




begin

15.





t := a[j];

16.





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

17.





a[j + 1] := t;

18.




end;

19.

for i := 1 to 10 do

20.


write(a[i]);

21.

writeln;

22.
end.


21.
What is the output of the above program?

A.
9876543210
B.
4356198072
C.
2708916534
D.
0123456789
22.
The purpose of lines 9-10 is:
A.
copy data from array a to array t1
B.
copy data from array t1 to array a
C.
copy data from array a to array t1 in reversed order

D.
copy data from array t1 to array a in reversed order

23.
The purpose of lines 15–17 is to:
A.
swap the data of t and a[j]
B.
swap the data of a[j + 1] and t
C.
swap the data of a[j] and a[j + 1]
D.
swap the data in a[j], a[j + 1], t to t, a[j], a[j + 1] respectively

24.
What is the output of the above program if line 13 was deleted?

A.
9876543210
B.
4356198072
C.
2708916534
D.
0123456789
25.
Given that 10 input numbers have been stored in an integer array a.  The following program segment is then executed:

k := 1;

for i := 1 to 10 do


if a[i] > a[k] then



k := i;


writeln(a[k]);

What is the output of the above program segment?

A.
average of input data

B.
maximum value among input data

C.
minimum value among input data

D.
total of input data

26.
Consider the following program segment:



t := 1; b := 1; n := 2;



repeat




b := b * n;




t := t + b;




n := n + 1



until n > 19;

The value of t is equivalent to:

A.
19!

B.
18!

C.
1! + 2! + … + 19!

D.
1! + 2! + … + 18!

The following situation is for question 27–34:
A group of students were told to write a program to solve the following problem:

“In a city, there are N numbered buildings and every building is connected to at least one other building by road(s).  There is at most one road between any pair of building.   For a given pair of buildings A and B, find a path which goes from A to B.”

Student X suggests the following solution:
Step 1.
Start from building A with an empty path list.  Building A is the current building.

Step 2.
Mark the current building.  Add the building’s number to the path list.

Step 3.
If current building is B, then the path list is the answer.  Otherwise, continue to do step 4.

Step 4.
See if there is any road connecting the current building and any other unmarked buildings.  If yes, move to that building (i.e. that building becomes the current building), go to step 2.  Otherwise, remove current building number from our path list, move back to the previous building and repeat step 4.
X also suggests using the following data structure to store the data:

1.
Number each building from 1 to N.

2.
Create an N ( N array called ROAD.

3.
If there is a road between the ith building and the jth building, set ROAD[i,j] and ROAD[j,i] to 1, otherwise, set ROAD[i,j] and ROAD[j,i] to 0.


(Note: ROAD[i, i] = 0 for all i)

4.
Create an N sized array PATH, which will store the path list.

5.
The building number of building A is store in integer NumA and that of building B is store in NumB.

Here is part of the program written by X:


.


.{Initialization of variables}

.

1.
while PathFound = 0 do

2.
begin

3.

if MoveBack = 0 then

4.

begin

5.


MARK[CurrBldg] := 1;

6.


NumBldgInPath := NumBldgInPath + 1;

7.


PATH[NumBldgInPath] := CurrBldg;

8.

end

9.

else

10.


MoveBack := 0;

11.

if CurrBldg = NumB then




{Step 3 Missing 1}
12.

else

13.

begin

14.


i := 1;

15.


while ((MARK[i]=1)





or (ROAD[i, CurrBldg]=0))





and (i<N) do

16.



i := i + 1;

17.


if (MARK[i]=1) or (ROAD[i, CurrBldg]=0)
18.


then begin





{Step 4 Missing 1}




MoveBack := 1;

19.


end

20.


else





{Step 4 Missing 2}
21.

end;

22.
end;


.


.{print out the result}

.

Answer questions 27–34 with reference to the method described above.

27.
Which step of the method do lines 5–7 belong to?

A.
Step 1

B.
Step 2

C.
Step 3

D.
Step 4

28.
Which of the following is suitable to replace the label {Step 3 Missing 1}?

A.
PathFound := 1
B.
MARK[CurrBldg] := 0
C.
NumBldgInPath := NumBldgInPath – 1
D.
NumBldgInPath := NumBldgInPath + 1
29.
How is the array MARK used in the program?

A.
MARK[i] = 1 means building i is marked
B.
MARK[i] = 0 means building i is unmarked
C.
When storing the path, MARK[i] is the number of the ith building in the path.

D.
MARK[i] = 0 means there is a road between CurrBldg and an unmarked building i.

30.
Which of the following is the missing lines of code for the label {Step 4 Missing 1}?

A.
NumBldgInPath := NumBldgInPath + 1;

CurrBldg := i;

B.
MARK[CurrBldg] := 0;

CurrBldg := i;

C.
MARK[CurrBldg] := 0;

CurrBldg := PATH[NumBldgInPath - 1];

D.
NumBldgInPath := NumBldgInPath - 1;

CurrBldg := PATH[NumBldgInPath];

31.
Which of the following is the missing line of code for the label {Step 4 Missing 2}?

A.
PATH[NumBldgInPath – 1] := CurrBldg;
B.
NumBldgInPath := NumBldgInPath – 1;
C.
MoveBack := 0;
D.
CurrBldg := i;
32.
What is the value of PathFound just before line 1?

A.
0
B.
1
C.
N
D.
NumB
33.
What is the value of MoveBack just before line 1?

A.
0
B.
1
C.
N
D.
NumA
Student Y thinks that this method is not a complete solution to the problem.
(continue to do question 34 on the next page)


34.
Why this is not a complete solution to the problem?

A.
This solution does not consider the case of no solution (no path from A to B).

B.
This solution does not consider the case of A and B are the same building.

C.
This solution does not consider the case of a path which includes all building.

D.
This is a complete solution to the problem in fact.  Student Y is wrong.

35.
There are N (N = 100) elements in an integer array B.  Each element has value between 1 and 100 inclusive.  Another integer array A has 100 elements, each initialised to 0.  Given a program segment below.

for i := N downto 1 do

A[B[i]] := A[B[i]] + 1;

for i := 1 to N do


for j := 1 to A[i] do    



write(i, ' ');


The use of this program segment is:

A.
to print the elements of B sorted in ascending order.

B.
to print the elements of B in a random order.

C.
to print the maximum value in array B.

D.
to print the elements of B in reversed order.

36.
Consider the following program segment:

var a, b, c : integer;

procedure swap(var a : integer; b : integer);

var temp : integer;

begin

  temp := b;

  b := a;

  a := temp;

end;

begin

  a := 3; b := 5; c := 4;

  swap(a, b);

  swap(b, c);

  writeln(a, b, c);

end.
What is the output of the above program segment?

A.
543
B.
435
C.
544
D.
453

37.
Read the following program:

program bingo;

const

     a : array[1..3,1..3] of integer



= {{0,1,2}, {3,4,5}, {6,7,8}};

     InArray : array[1..9] of integer



= {0,4,8,6,2,1,3,5,7};

var

     i, j, k : integer;

     r, c, l, s : array[-9..9] of integer;

begin


for i:=1 to 9 do



for j:=1 to 3 do




for k:=1 to 3 do




begin





if InArray[i] = a[j][k] then





begin






r[j] := r[j]+1;






c[k] := c[k]+1;






l[j+k] := l[j+k]+1;






s[j-k] := s[j-k]+1;






if r[j] = 3 then







write('R');






if c[k] = 3 then







write('C');






if l[j+k]= 3 then







write('L');






if s[j-k]= 3 then







write('S');





end




end

end.


What is the output of the program bingo?

A.
SLRCCRCR
B.
SLRCRCRC
C.
SLRRRCCC
D.
SLCRCRCR
38.
Variables a, b, c, d stored different integers.  After the following commands are being executed:



b := a;
a := c;
d := a;
d := b;


which of the following pairs of variables has the same value?
A.
a, c
B.
a, d

C.
c, b

D.
b, a


39.
The operators or, and, xor (exclusive or) are logical operations on binary digits.  The truth table of xor is given here.

	A
	B
	A xor B

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	0



For example, if p = 12, q = 15, r = 9, then:




p or q 



= 15




(p or q) and r 
= 9


If i = 12, j = 15,  k = 9.  Which of the following expressions will give the value 10?

A.
(i or j) xor k
B.
(i and j) xor k
C.
(i xor j) or k
D.
(i xor j) xor k
40.
Given a list of numbers below.

6 3 -3 4 -10 3 4 -2 -4 8 -1 3 -5 -1 4 -3 2 –3

The sum of all items in this list is 5.  If one selects any one item or some consecutive items from a list, this is called the a sublist of the orginal list.  For example, 8 –1 3 are consecutive items of the given list, so they form a sublist.  The sum of all items in this sublist is 10.

Which of the following is the maximum possible sum of all sublists generated from this given list?

A.
10
B.
11
C.
12
D.
13
41.
Given a function F:
function F(n : integer) : integer;


begin



if n = 0 then F := 0




else if n > 0 then F := F(n-2)





else F := F(n+3)


end;
 
In case you want F to return a value 0, what should be the value of n?

A.
-1
B.
3
C.
6
D.
All of the above

42.
Given

Type 
byte = 0 .. 7;



word = 0 .. 15;



num = Real;

Var

a : byte;


b, c : word;


d : integer;


e : num;


f : char;

  
Which of the following is illegal?

A.
b := a;
B.
d := c;

C.
e := d;

D.
a := f;

43.
Which of the following program segment can give the following output?

1.1 2.1 3.1 4.1 5.1 6.1 7.1
A.
for n := 1.1 to 7.1 do write(n:0:1, ' ')

B.
while (n >= 1.1) or (n <= 7.1) do begin

write(n:0:1, ' '); n := n + 1 end

C.
repeat n := 1.1; write(n:0:1, ' ');

n := n + 1 until (n > 7.1)

D.
n := 1.1; repeat write(n:0:1, ' ');

n := n + 1 until n > 7.1
44.
Given the following program segment:

s := [1 ..5, 10 .. 20];

for i := 1 to 5 do


A[i] := 3 * i – 4;

for i := 1 to 5 do


If A[i] in s then



write('0')


Else



write('1');


What is the output?

A.
10110

B.
00111

C.
10010

D.
11010

45.
The binary representation of the decimal number 13.1875(10) is:

A.
1101.0011
B.
1101.11

C.
1101.1110 1010 11

D.
1000 0000.1100 1000 11
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