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Instructions for examinees

~. Duration of exam: Three hours
2. Exam structure and breakdown of points:

This exam has three parts.

Part One —There are three questions in Part One and you
must answer them according to the directions
given in this part of the exam.

(10x1) + (15x1) — 25 points
Part Two — There are three questions in Part Two and you
must answer two of them.
(2x25) - 50 points
Part Three — In Part Three, there are questions in four
different tracks. Answer one question
for the track in which you studied.
(1x25) - 25 points

Total - 100 points

3. Material that may be used during the exam:
All material, except for a programmable computer.

7. Special instructions:

(1) For all of the programs you are required to write
in Part One, use only one programming language —
Java or C#.

(2) On the outer cover of the answer booklet, write
which programming language you are using
—Java or C#.

(3) On the outer cover of the answer booklet, write the
name of the track in which you studied, one of the
four tracks:

Computer Systems and Assembly Language,
Introduction to Operations Research,
Computational Models or

Object-Oriented Programming.

Note: In the programs you write, you will not lose points
for writing capital letters instead of lower-case letters or
vice versa.

Write only in the answer booklet. Use separate pages for
everything you want to use as draft material (outlines,
calculations, etc.). Write "noyo" at the top of each draft
page. Writing drafts on pages outside the answer booklet
may lead to the disqualification of the exam!

Good Luck!
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Questions
This exam has three parts.
You must answer questions from all three parts, according to the instructions for each
part.

Part One (25 points)

Note: For each question that requires input, there is no need to check the validity

of the input.

For those working in Java: For each question that requires input, assume that he

following command is written in the program:

Scanner input = new Scanner (System.in);

Answer Question 1 — Required (10 points)

1. Given: the class Student, which has two attributes: the student's name
— name — which is a string, and a one-dimensional array arrTest of integers
with a size of 3. A student's test score is stored in each cell of the array.
Using Java or C#, write a method in the class Student that will return the
student's average grade over the three tests.

Note: There is no need to check the validity of the data in the array.

/Continued on page 3/
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Answer one of the questions 2-3. (15 points)

2. Given: the class Actor, which has three attributes: identification number —
id — which is a string; the actor's gender — gender — which is a string ("F"
represents a female and "M" represents a male) and the number of films in
which the actor has appeared — numFilms — which is an integer.

The interface of the class Actor is shown below written in Java and in C#.

Method declaration in Java Description of the method

public Actor(String id, String gender, int | Method constructs an actor with
numFilms) an identification number id and a
gender gender who has appeared
in numFilms films

public void addFilm() Method adds 1 to the number of
films in which the actor has
appeared

public int compare(Actor other) Method that returns:

1 — if the number of films in
which the current actor has
appeared is greater than the
number of films in which the actor
other has appeared

2 — if the number of films in
which the current actor has
appeared is smaller than the
number of films in which the actor
other has appeared

3 — if the number of films in
which the current actor has
appeared is equal to the number of
films in which the actor other has
appeared

(Note: This question continues on the next page.)

/Continued on page 4/
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Method declaration in C#

Description of the method

public Actor(string id, string gender, int

numFilms)

Method constructs an actor with an
identification number id and a
gender gender who has appeared
in numFilms films

public void AddFilm()

Method adds 1 to the number of
films in which the actor has
appeared

public int Compare(Actor other)

Method that returns:

1 — if the number of films in
which the current actor has
appeared is greater than the
number of films in which the actor
other has appeared

2 — if the number of films in
which the current actor has
appeared is smaller than the
number of films in which the actor
other has appeared

3 — if the number of films in
which the current actor has
appeared is equal to the number of
films in which the actor other has
appeared

Assume that for each attribute, set and get methods are defined in Java
and Set and Get methods are defined in C#.

N.

Implement the constructor method of the class Actor.

In Java, the constructor method is:

public Actor(String id, String gender, int numFilms)

In C#, the constructor method is:

public Actor(string id, string gender, int numFilms)

Implement the compare method in Java or the Compare method in C#.

A one-dimensional array actArr that is 37 in size and of type Actor is
defined in the main method of the class Program.

In Java or C#, write a method in the class Program that will accept an
array of type Actor and an integer num that is greater than 0.

The method will print the number of actors in the array who have

appeared in more than num films.

/Continued on page 5/
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3.

Given: the class TvProgram, which has three attributes. These attributes
are the program code — code — which is an integer, the day of the week on
which the program is broadcast — day — which is an integer between 1 and

7 (inclusive), and whether the program is sports-related — isSport — which is
boolean and has a value of true if the program is sports-related and false if
it is not.

Assume that for each attribute, get and set methods are defined in Java
and Get and Set methods are defined in C#.

N, Using Java or C#, write a constructor method in the class TvProgram

that will accept values for each attribute.

a. Given: the class TvWeek, which has two attributes. These attributes
are a one-dimensional array arrProg that is 100 in size and of type
TvProgram, and the number of programs currently shown each week —
current — which is an integer whose value is smaller than the size of the
array.

Assume that for each attribute, get and set methods are defined in

Java and Get and Set methods are defined in C#.

(1) Using Java or C#, write the declaration of the class TvWeek and
its attributes.

(2) Using Java or C#, write a method in the class TvWeek that will
accept a TvProgram, add that program to the programs for the
week and update the current number of programs broadcast each
week.

Assume that there is room to add the TV program.

(3) Using Java or C#, write a method in the class TvWeek that will

return the number of sports-related programs shown on television

each week.

/Continued on page 6/
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Part Two (50 points)

Note: For each question that requires implementation, you may
use the methods of the classes queue, stack, binary tree and
link, without implementing them. If you use any additional
methods, you must implement those additional methods.

Answer two of the questions 4-6 (each question — 25 points).

4. The class Ring is shown below. This class has two attributes:
the size of the ring, which is a string ("S" — small ring; "L" — large ring),
and an integer that represents the color of the ring.

Java

public class Ring

{

private String size; //ring size
private int color; // ring color
public Ring()
{
this.size = "L";
this.color = 0;
b
public Ring(String str, int ¢)
{
this.size = str;
this.color = c;
b
public String getSize()
{
return this.size;
b
public int getColor()
{

return this.color;

{

C#

public class Ring

private string size; //ring size
private int color; // ring color
public Ring()
{
this.size = "L";
this.color =0;
¥
public Ring(string str, int c)
{
this.size = str;
this.color = ¢;
b
public string GetSize()
{
return this.size;
¥
public int GetColor()

{

return this.color;

/Continued on page 7/
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Java

C#

Method

public Pole()

public Pole()

Method that constructs an
empty pole. The run-time
complexity of the method is
Oo(1).

public void add(Ring r)

public void Add(Ring r)

Method that adds a ring r
at the top of the pole. The
run-time complexity of the
method is O(1).

public Ring remove()

public Ring Remove()

Method that returns the ring
that is at the top of the pole.
The method also removes the
ring from the top of the pole.
The run-time complexity of
the method is O(1).

public boolean isEmpty()

public bool IsEmpty()

If the pole is empty, the
method will return true ;
otherwise, it will return false.
The run-time complexity of
the method is O(1).

public void sort()

public void Sort()

Method that arranges the
rings on the pole so that the
large rings are at the bottom

of the pole underneath the

small rings.

N. Implement the method sort() in Java or

Sort() in C#, in the class Pole.

You may use other methods of the class Pole without implementing

them.

In your answer, use only methods from the classes Pole and Ring.

3.  What is the run-time complexity of the method you implemented for

Item x? Explain your answer.

/Continued on page 8/
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S.

Note: There are two versions of this question —
a version in Java on pages 8-9 and a version in
C# on pages 10-11.
Work according to the language that you studied.

For those working in Java
We will define a bidirectional list as an ordered collection of links of type

BinNode<Integer> that are connected to one another such that:

for each pair of links p2, pl in the list, if p1.getRight() = = p2 , then
p2.getLeft() = = pl . In a bidirectional list, there are at least two links. That
is, each link in the list — except for the link on the far right end of the list
and the link on the far left end of the list — points to the link that precedes it
and the link that comes after it.

A sample bidirectional list and a variable pos of type BinNode<Integer>
that points to a link in a bidirectional list are shown below.

pos

AN

13 10 27 11 8

null

null

The method firstLeft accepts a pointer pos that is different from null , of
type BinNode<Integer> and points to a link in the bidirectional list.
The method returns the link on the far left end of the list.
The method firstRight accepts a pointer pos that is different from null , of
type BinNode<Integer> and points to a link in the bidirectional list.
The method returns the link on the far right end of the list.
N. A skeleton of the method firstLeft is shown below.
Copy it into your answer booklet and fill in the blanks, so that the
method will do what is asked.
public static BinNode<Integer> firstLeft(BinNode<Integer> pos)
{
while ( )

pos = ;

return ;

/Continued on page 9/



Computer Science 1. Summer 2016, No. 899381 -9 - ONN 89938100 N)"YWN VP /I IWNNN VTN

3. The method what(BinNode<Integer> pos) that receives a pointer for a
link in a bidirectional list and returns a boolean value is shown below.
The bidirectional list contains at least 3 links.
(1) Trace the execution of the method for the variable pos and the list
presented as an example at the beginning of this question.
In your trace, show the bidirectional list and the values of the

variables pos , left , right and sum .
public static boolean what(BinNode<Integer> pos)
{

BinNode<Integer> left = firstLeft(pos);
BinNode<Integer> right = firstRight(pos);

int sum = left.getValue() + right.getValue();
left = left.getRight();
right = right.getLeft();

while ((left !=right) && (left.getRight() !=right) &&
(left.getValue() + right.getValue() == sum))

left = left.getRight();
right = right.getLeft();
¥
if (left == right)
return right.getValue() == sum;

if (left.getRight() == right)
return left.getValue() + right.getValue() == sum;

return false;

}

(2) Determine whether or not it is possible to replace the last 3 lines of
the method — the lines in the box — with the following command:
return left.getValue() + right.getValue() == sum;

Explain your answer.

/Continued on page 10/
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For those working in C#
We will define a bidirectional list as an ordered collection of links of type

BinNode<Int> that are connected to one another such that:

for each pair of links p1, p2 , if pl.GetRight() = = p2 , then p2.GetLeft() = = p1.
In a bidirectional list, there are at least two links.

That is, each link in the list — except for the link on the far right end of

the list and the link on the far left end of the list — points to the link that
precedes it and the link that comes after it.

A sample bidirectional list and a variable pos of type BinNode<int> that
points to a link in a bidirectional list are shown below.

pos

AN

13 10 27 11 8

+—— null

null =—t

The method FirstLeft accepts a pointer pos that is different from null , of
type BinNode<Int> and points to a link in the bidirectional list.
The method returns the link on the far left end of the list.
The method FirstRight accepts a pointer pos that is different from null , of
type BinNode<Int> and points to a link in the bidirectional list.
The method returns the link on the far right end of the list.
N. A skeleton of the method FirstLeft is shown below.
Copy it into your answer booklet and fill in the blanks, so that the
method will do what is asked.

public static BinNode<int> FirstLeft(BinNode<int> pos)

{
while ( )
pos = ;
return ;
b

/Continued on page 11/
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3. The method What(BinNode<int> pos) that receives a pointer for a link
in a bidirectional list and returns a boolean value is shown below.
The bidirectional list contains at least 3 links.
(1) Trace the execution of the method for the variable pos and the list
presented as an example at the beginning of this question.
In your trace, show the bidirectional list and the values of the

variables pos , left , right and sum .
public static bool What(BinNode<int> pos)
{
BinNode<int> left = FirstLeft(pos);
BinNode<int> right = FirstRight(pos);

int sum = left.GetValue() + right.GetValue();
left = left.GetRight();
right = right.GetLeft();

while ((left !=right) && (left.GetRight() !=right) &&
(left.GetValue() + right.GetValue() == sum))

left = left.GetRight();
right = right.GetLeft();
b
if (left == right)
return right.GetValue() == sum;

if (left.GetRight() == right)
return left.GetValue() + right.GetValue() == sum;

return false;

}

(2) Determine whether or not it is possible to replace the last 3 lines of
the method — the lines in the box — with the following command:
return left.GetValue() + right.GetValue() == sum;

Explain your answer.

/Continued on page 12/
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6.

An integer tree is a non-empty binary tree of integers, in which the values
of the nodes are integers greater than O that are all different from one
another.

The method "increasing-path" is defined for an integer tree. This method
will return true if the tree includes a path that begins at its root and ends at
one of its leaves and the node values are arranged in ascending order from
the root to the leaf.

If there is no such path, the method will return false .

For example:

For the integer tree trl, the method "increasing-path" returns true .

The path is indicated by a broken line.

For the integer tree tr2, the method "increasing-path" returns false .

trz

Using Java or C#, implement the method "increasing-path" for the

integer tree tr.
Method declaration in Java: public static boolean upPath(BinNode<Integer> tr)

Method declaration in C#: public static bool UpPath(BinNode<int> tr)

/Continued on page 13/
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Part Three (25 points)
Part Three includes questions in four tracks:
Computer Systems and Assembly Language, pp. 13-16,
Introduction to Operations Research, pp. 17-20,
Computational Models, p. 21,
Object-Oriented Programming in Java, pp. 22-26, and Object-Oriented
Programming in C#, pp. 27-31.
Answer one question for the track in which you studied.

Computer Systems and Assembly L.anguage

If you studied in this track, answer one of the questions 7-8. (25 points)

7. This question includes two unrelated items, 2-8. Answer both of them.
N. Using Assembly language, write a program segment to encrypt a

character.
In the data segment, the character is defined as:
TAV DB ?
The encryption is done as follows:
The lit bits in the character are counted.
If there are an even number of lit bits, the bits in the character are
rotated to the right. The number of times they are rotated is equal to the
number of lit bits.
If there are an odd number of lit bits, the bits in the character are
rotated to the left. The number of times they are rotated is equal to the
number of lit bits.

a. (Norelation to Item x.)
Determine whether each of the statements below (1)-(6) is true or false.
If the statement is false, explain why.

(1) A program segment in Assembly language is shown below.
MOV AX,8
MOV BX,2
DIV BX
Upon the completion of the program segment, the register AX
will definitely contain 4.

(Note: This item continues on the next page.)
/Continued on page 14/
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(2)

STOP:

A program segment in Assembly language is shown below.
MOV AL, 56

ADD AL, 200

1Z STOP

INC AL

Upon the completion of the program segment, the register AX will
contain 1.

(3) A program segment in Assembly language is shown below.

4

ARRAY DW1,2,3,4

MOV BX ,ARRAY
ADD BX,2
MOV AX , [BX]

Upon the completion of the program segment, the register AX will
contain 3.

A program segment in Assembly language is shown below.
MOV CX,3

DO:

S

(6)

MOV AX,1
SHL AX,1
LOOP DO

Upon the completion of the program segment, the register AX will
contain 8.

A program segment in Assembly language is shown below.
MOV AX, 11000001B
MOV BX ,01000001B

The number in AX must be greater than the number in BX.

A command is shown below.
OR AL.,3
After this command is executed, the value of AL will always be

odd.
/Continued on page 15/
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8. This question is made up of two unrelated items, X and 2. Answer both of
them.
N. In a data section, data are defined as follows:
VEC1 DB 45H,26H ,32H , 82H
VEC2 DB 4 DUP(0)

A segment of a program in Assembly language is shown below.

START: MOV CL .4

XOR CH,CH

XOR  SI,SI
NEXT: PUSH CX

MOV AL, VECI[SI]

MOV AH ,AL

AND AL ,OFH

MOV CL,4
SHR AH,CL
MUL AH (%)
MOV  VEC2[SI] ,AL
INC  SI
POP CX
LOOP NEXT

SOF: NOP

(1) Using a trace table, trace the execution of the program segment
and sketch VEC2 after it has been executed.
Your trace table should include a column for each of the registers
[D>ax] AL, AH, CL, CH and SI.
Draw the stack [monn] at each stage.

(2) What does the program segment do?

(3) In the program segment, in place of the command marked with an
asterisk (*), the following command was written: IMUL AH .
Will this change what the program segment does? Explain your

answer.

(Note: This question continues on the next page.)
/Continued on page 16/
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The number 2 is stored in Register AL and the number 5 is stored in

Register BL.

The sum of the numbers from AL through BL (inclusive) should be stored

in Register DX.

Three segments in Assembly language, i-iii, are shown below. Using a

trace table, trace the execution of each segment and determine whether or

not it did what was asked.

MOV
MOV
MOV
SUB
AGAIN: ADD
INC

DX ,0
AH ,0

CL ,AL
CL,BL
DX ,AX

AL

LOOPE AGAIN

NOP

XOR
MOV
AGAIN: ADD
DEC
CMP
JGE
NOP

XOR
XOR
MOV
AGAIN: ADD
ADD
CMP
JL
NOP

DX ,DX
BH,0
DX ,BX
BL

BL ,AL
AGAIN

DX ,DX
AX ,AX
BX,0

DX ,AX
AX 1

AX ,BX
AGAIN

/Continued on page 17/
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Introduction to Operations Research
If you studied in this track, answer one of the questions 9-10. (25 points)

9. A given linear programming problem:
max {z = (2 + 2k)x; + 2x,}
is subject to the following constraints:
(1) 2x;+x, =10
(2) x,+x,<6
3) - X;+xy=2
4) —2x,+x,=<1
x; =0

XZZO

A sketch of the range of possible solutions for the problem is shown below.

(Note: This question continues on the next page.)

/Continued on page 18/
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Each of the items below, 7-x, refers to the given linear programming

problem. Each item is independent of the others. Answer all of the items.

N.

The two sub-items below, (1)-(2), are independent of one another.

In each item, a particular value is given for the parameter k .

1 k=-1

2) k=-3

For each of the sub-items (1)-(2), four statements, i-iv, are given below:
i There is a single optimal solution.

ii ~ There are an infinite number of optimal solutions.

iii ~ The optimal solution is not bounded [Dyon xY].

iv  There is no optimal solution.

Only one of the statements i-1v is correct for each sub-item.

For each of the sub-items (1)-(2), determine which statement is correct,

copy that statement into your answer booklet and explain your decision.

— If you determined that Statement i is correct, find the single
optimal solution for that sub-item and the value of the objective
function for the solution you found.

— If you determined that Statement ii is correct, find the general
optimal solution for the problem and the value of the objective
function within the range of optimal solutions.

For which values of k will (2, 4) be the optimal solution of the linear

programming problem given at the beginning of this question? Explain

your answer.

The constraint x; = 0 is removed from the problem given at the

beginning of the question, so that —co < x; < co.

Is there a value of k for which the optimal solution will be

unbounded? Explain your answer.

In place of the constraint x, = 0 presented for the given problem at the
beginning of this question, the constraint x, =4 was written.

Once the constraint has been changed, does the problem have an
optimal solution? If it does, write the solution. If it does not, explain
why there is no optimal solution.

/Continued on page 19/
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10. This question is made up of three unrelated items, »-x. Answer all three of
them.

.  G=(V,E)is adirected graph that is represented by this adjacency matrix:

a b ¢ d e
al 0 1 1 0 0]
b| 0O 0 0 1 0
cl 0o 1.0 0 0
d| 0 0 1 0 1
el 01 0 00

(1) Sketch the graph G that is represented by the matrix.

(2) Find the strong connected components in the given graph. List the
set of vertices for each strong connected component.

(3) For the given graph, find the shortest cycle that contains an even
number of edges [mnwp] and sketch that cycle in your answer
booklet.

(4) What is the minimum number of edges that can be added to the
given graph so that the graph will have only one strong connected
component? What edge or edges should be added?

3. The table below shows part of a possible basic solution to the transport
problem: x, = 10.

. Destinations
Origins | 5 3 4 Supply
20 20 30 21
17
> 22 29 30 30
10 24 26 38
3 10
Demand 10 20 20 10

(1) Copy the table into your answer booklet and then complete the
possible basic solution according to the north-west corner method.

(2) The price in Cell (3, 1) is changed from 10 to 20. Will this change
the possible basic solution you found for Sub-item (1)? Explain.

(Note: This question continues on the next page.) /Continued on page 20/
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3. The table below shows a possible basic solution for a transport problem

and the value of u, for that solution.

Destinations
Origins Supply u.
1 2

10 8 3

10

12 15 9

[\
98]

2 7 1
3 90 0
Demand 20 40 43
V.

J

(1) Copy the table into your answer booklet and fill in the values for
u,u,v,v,and v,.

(2) Explain why the given solution is not an optimal solution.

/Continued on page 21/
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Computational Models
If you studied in this track, answer one of the questions 11-12. (25 points)

11.

12.

The regular languages L and L, are shown below.
L, ={a"[n >0} over the alphabet {a}

L, ={b>*1|n >0} over the alphabet {b}

Given: the language L over the alphabet {a, b}

L={a"b¥|n>0,k >0, niseven and k is odd or n is odd and k is even}

N. Using only the languages L, and L, and closure properties, prove that
Language L is regular.

3. Build a non-deterministic finite automaton that will accept Language L.

Given: a method written in Java and in C#.

The method accepts three integers greater than 0.

Java C#
public static int foo(int x , inty , int z) public static int Foo(int x , int y , int z)
{ {
if ((x % 3) == 0) return Xx; if (x % 3) ==0) return x;
if (x % 3)==1) return y; if (x % 3)==1) return y;
return z; return z;
¥ ¥

Write a Turing machine that will implement the given method.

The input for the machine is the three numbers x, y and z that the method
accepts and this input is written on a tape, starting from the beginning.

Each number is written in a unary manner. The numbers are separated by the
symbol #.

For example, if the method receives 2 for x, 3 for y and 1 for z, the tape will
look like this:

F LT[ #1111 [#|1]|A]A]A] .

T
read/write head

The output is the value that the method returns and it will be written as a

unary value on the tape at some point between two $ signs.
/Continued on page 22/
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Object-Oriented Programming
If you studied in this track and are working in Java, answer one of the

questions 13-14. (25 points)

13. This question is made up of two independent items, 1-X. Answer both of

them.

N. Five classes are given: B, X, Y, Z and Run. The sub-items (1)-(4) below

refer to these classes. The sub-items are independent of one another.

Answer all of them.

1)

2)

3

C))

The following method is defined in each of the classes B, X, Y
and Z: public void foo() {}

and the following method is defined in the class Run:

public void bar (Object g) {g.foo(); }

Will there be a compilation error? If so, explain why.
Assume that the classes X, Y and Z inherit the class B.

The following method is defined in each of the classes X, Y and Z:
public void foo() {}

and the following method is defined in the class Run:

public void bar(B g) {g.foo(); }

Will there be a compilation error? If so, explain why.
Assume that the classes X, Y and Z inherit the class B.

The following method is defined in each of the classes B, X, Y and
Z: public void foo() {}

and the following method is defined in the class Run:

public void bar(B g) {g.foo(); }

Will there be a compilation error? If so, explain why.
Assume that the classes X, Y and Z inherit the class B.

The following method is defined in each of the classes B, X, Y
and Z: public void foo() {}

and the following method is defined in the class Run:

public void bar(Object g) {g.foo(); }

Will there be a compilation error? If so, explain why.

/Continued on page 23/
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1. (No relation to Item x.)
The class Singer that inherits the class Artist, and the interface
IPerform that is implemented by the class Singer are presented below.

interface IPerform

{
void act();
int train();
¥
public class Singer extends Artist implements [Perform
{
private int hits;
public Singer(String name, double sal)
{
super(sal, name);
this.hits = 5;
¥
public Singer(double sal, int hits)
{
super(sal, "Singer Name");
this.hits = hits;
b
public Singer(int hits)
{
super(6532.6, "Some", "One");
this.hits = hits;
by
public double value() {return this.hits * this.price();}
public int getNum()  {return Artist.num; }
public double calc(double d) {return d * super.calc(10.2); }
public void print() {super.print(); System.out.println("Singer");}
public void act() {System.out.println("l am singing"); }
b

Using Java, write the declaration of the class Artist, the attributes of that
class and the method declarations in class Artist that are required by the
given class Singer and the given interface IPerform. You do not need to
implement the methods of the class Artist.

Do not change the class Singer or the interface IPerform.
/Continued on page 24/
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14. The classes A and B are shown below.

The three items »-x refer to these classes, but are independent of one

another. Answer all three items.

public class A {

private int x;

public A() { this.x = 0; }

public A(int x) { thisx =x; }
public int getX() { return x; 1
public void doubleX() { this.x = 2 * getX(); }
public void tripleX() { this.x =3 * getX(); }
public void sub() { this.x = x—1; }
public void calc() { sub(); }
public String toString()  { return "xA="+this.x; }

)
public class B extends A {

private int X;

public B()

public B(int x)

public B(int XA, int xB)
public int getX()

public int baseX()
public void tenTimesX()
public void tripleX()
public void sub()

public String toString()

{ super(); this.x =1;

{ super(x); this.x =—x;
{ super(xA); this.x = xB;
{ return x;

{ return super.getX();

{ this.x = 10 = getX();

{ this.x = 3 * getX();

{ this.x =x-2;

= T R e R R

}

{ return super.toString()+" xB="+this.x+";"; }

/Continued on page 25/
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N. Aseries of commands is shown below, for which the output should be:
xA=1 xB=20; xA=1 xB=20; xA=1 xB=20; xA=1 xB=20;
There is a compilation error in the series of commands. Fix the error so

that the correct output will be obtained.
A al =new B(1, 20);
Object obj = al;
B bl =al;
Aa2=al;
System.out.println(al+" "+obj+" "+a2+" "+bl);

3. Aseries of commands is shown below. Present the objects that are
produced and the values of the attributes of each object.

A aa =new B(3, 10);

aa.sub();

Object[] ar = new Object[6];

ar[0] = new A();

ar[1] = new A(5);

ar[2] = new B();

ar[3] = new B(5);
ar[4] =new B(2,4);
ar[5] = aa;
((A)ar[3]).tripleX();
((B)ar[4]).tenTimesX();

(Note: This question continues on the next page.)

/Continued on page 26/
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Do

public static void main(String[] args)

{

@

(i)

(iii)

@iv)

)

(vi)

A main method is shown below.

Aal =new A(1);
A a2 =new B(2,99);

koo

Segments (i)-(vi) are shown below.
a2.doubleX();
System.out.println(a2);

a2.tenTimesX();
System.out.println(a2.tenTimesX());

if (a2 instanceof B)

a2.tenTimesX();
System.out.println(a2);

((B)al).tenTimesX();
System.out.println(al);

a2.calc();
System.out.println(a2);

B bb = (B)a2;
System.out.println(bb.baseX());

For each of the segments (1)-(vi):

YIN,899381 'DN NV'YWN YR, AWNNN OYTN

Write the segment in place of //*** in the main method.

Determine whether or not the segment is valid.

If the segment is valid, write the output that will be produced once it has

been executed.

If the segment is not valid, is the error a compilation error or a run-time

error?

/Continued on page 27/



Computer Science 1. Summer 2016, No. 899381 -27- ONIN 89938100 NV'YWN VP /2 IWNNN VTN

Object-Oriented Programming
If you studied in this track and are working in C#, answer one of the

questions 15-16. (25 points)

15. This question is made up of two independent items, 1-X. Answer both of

them.

N.

Five classes are given: B, X, Y, Z and Run. The sub-items (1)-(4) below

refer to these classes. The sub-items are independent of one another.

Answer all of them.

1)

2)

3)

C))

The following method is defined in each of the classes B, X, Y
and Z:  public virtual void Foo(){}

and the following method is defined in the class Run:

public void Bar(Object g) {g.Foo(); }

Will there be a compilation error? If so, explain why.
Assume that the classes X, Y and Z inherit the class B.

The following method is defined in each of the classes X, Y and Z:
public virtual void Foo() {}

and the following method is defined in the class Run:

public void Bar(B g) {g.Foo(); }

Will there be a compilation error? If so, explain why.
Assume that the classes X, Y and Z inherit the class B.

The following method is defined in each of the classes B, X, Y,

and Z: public virtual void Foo(){}

and the following method is defined in the class Run:

public void Bar(B g) {g.Foo(); }

Will there be a compilation error? If so, explain why.
Assume that the classes X, Y and Z inherit the class B.

The following method is defined in each of the classes B, X, Y
and Z: public virtual void Foo() {}

and the following method is defined in the class Run:

public void Bar(Object g) {g.Foo(); }

Will there be a compilation error? If so, explain why.

(Note: This question continues on the next page.) /Continued on page 28/
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2. (No relation to Item x.)
The class Singer that inherits the class Artist, and the interface
IPerform that is implemented by the class Singer are presented below.

interface IPerform

{

b

void Act();
int Train();

public class Singer : Artist , [Perform

{

private int hits;
public Singer(string name, double sal) : base(sal, name)

{
this.hits = 5;
b
public Singer(double sal, int hits) : base(sal, "Singer Name")
{
this.hits = hits;
b
public Singer(int hits) : base(6532.6, "Some", "One")
{
this.hits = hits;
b
public double Value() {return this.hits * this.Price(); }
public int GetNum() {return Artist.num; }

public override double Calc(double d) {return d * base.Calc(10.2); }
public override void Print() {base.Print(); Console.WriteLine("Singer"); }
public void Act() {Console.WriteLine("I am singing"); }

Using C#, write the declaration of the class Artist, the attributes of that
class and methods in class Artist that are required by the given class
Singer and the given interface IPerform. You do not need to implement the
methods of the class Artist.

Do not change the class Singer or the interface IPerform.

/Continued on page 29/
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16. The classes A and B are shown below.
The three items »-x refer to these classes, but are independent of one

another. Answer all three items.

public class A {

private int X;

public A() { thisx =0; }
public A(int x) { this.x = x; }
public virtual int GetX() { return x; 1
public void DoubleX() { this.x =2 * GetX(); }
public virtual void TripleX() { this.x =3 * GetX(); }
public virtual void Sub() { this.x =x—1; }
public void Calc() { Sub(); }
public override string ToString(){ return "xA="+this.x; }

b

public class B:A {
private int x;
public B() : base() { this.x = 1; 1
public B(int x) : base(x) { this.x =—x; }
public B(int xA, int xB) : base(xA) {thisx=xB; }
public override int GetX() { return x; 1
public int BaseX() { return base.GetX(); }
public void TenTimesX() { this.x = 10 * GetX(); }
public override void TripleX() { this.x =3 * GetX(); }

public override void Sub() { this.x = x—2; }
public override string ToString(){ return base.ToString()+" xB="+this.x+";";

(Note: This question continues on the next two pages.)

/Continued on page 30/
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N. A series of commands is shown below, for which the output should be:

xA=1 xB=20; xA=1 xB=20; xA=1 xB=20; xA=1 xB=20;
There is a compilation error in the series of commands. Fix the error so
that the correct output will be obtained.

Aal =new B(1,20);

Object obj = al;

B bl =al;

Aa2=al;

Console . WriteLine(al+" "+obj+" "+a2+" "+bl);

3. A series of commands is shown below. Present the objects that are

produced and the values of the attributes of each object.
A aa =new B(3, 10);
aa.Sub();
Object[] ar = new Object[6];
ar[0] = new A();
ar[1] = new A(5);

[
ar[2] = new B();
ar[3] = new B(5);
ar[4] = new B(2, 4);
ar[5] = aa;
((A)ar[3]).TripleX();

((B)ar[4]). TenTimesX();

/Continued on page 31/
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3. A main method is shown below.
public static void Main()
{
A al =new A(1);
A a2 =new B(2,99);
//***
b
The segments (i)-(vi) are shown below.
(1) a2.DoubleX();
Console.WriteLine(a2);
(i1) a2.TenTimesX();
Console.WriteLine(a2.TenTimesX());
(iii) if (a2 is B)
{
a2.TenTimesX();
Console. . WriteLine(a2);
b
@iv) ((B)al).TenTimesX();
Console.WriteLine(al);
(v) a2.Calc();
Console.WriteLine(a2);
(vi) B bb=(B)a2;

Console.WriteLine(bb.BaseX());

For each of the segments (i)-(vi):

once it has been executed.
If the segment is not valid, is the

run-time error?

Good Luck!

All rights reserved by the State of Israel.

Copying or publication without the permission of the Ministry of

Eduction is prohibited.

Write the segment in place of //*** in the main method.
Determine whether or not the segment is valid.

If the segment is valid, write the output that will be produced

error a compilation error or a
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