
CS1102: Data Structure and Algorithms


Tutorial 1 (with Solution)
1. Let the initial values of a and b be 1 and 2 for questions a to e below. What is the value of c after the following operations?

a. c = a++ + b++; (Answer: 3)

b. c = a++ + ++b; (Answer: 4)

c. c = ++a + b++; (Answer: 4)

d. c = ++a + --b; (Answer: 3)

e. c = ++a + ++b; (Answer: 5)   (*** take note of the typo in the first version)
2. Methods to mutate and access the private variables of a class are called mutators and accessors respectively. List the possible mutators and accessors of a Triangle class. You may assume your own definition of the data fields in the class.
(Answer:

Mutators – (1) setSide(…); (2) setAngle(…); setSides(…) ; setAngles(…).

Accessors – (1) getSide(…); (2) getAngle(…); getAngles(…) ; getSides(…).

)

3. What is information hiding and encapsulation? How does Java support these concepts?
 (Answer: Information hiding makes implementation details, including components of an object, inaccessible. Encapsulation is the grouping of data and the operations that apply to them to form an aggregate while hiding the implementation of the aggregate. Encapsulation and information hiding are achieved in Java through the use of the class and its public and private sections.)

4. How is code reuse supported in Java?

 (Answer: It is achieved through the use of extends clause.)

5. 1
class Person
2
{

3
  public static final int NO_SSN = -1;
4
5
  private int SSN = 0;

6
  String name = null;

7
}

8
9
class TestPerson

10
{

11
  private Person p = new Person();

12
13
  public static void main(String[] args)

14
  {

15
    Person q = new Person();

16
17
    System.out.println(p);

18 
    System.out.println(q);

19
20 
    System.out.println(q.NO_SSN);

21 
    System.out.println(q.SSN);

22 
    System.out.println(q.name);

23 
    System.out.println(Person.NO_SSN);

24 
    System.out.println(Person.SSN);

25
  }

26
}
For the code in above, which resides entirely in one file,
a. Line 17 is illegal, even though line 18 is legal. Explain why.

(Answer: This is because p is a non-static field and therefore needs an object reference in order to be referenced in the main method (which is a static method). Line 18 is legal as q is created within the main method.).

b. Which of lines 20 to 24 are legal and which are not? Explain why.
(Answer: Line 20 and 23 are legal as NO_SSN is a public static field which can be accessed via an object reference or a class name. Line 22 is legal because by default, name is visible. Line 21 and 24 are illegal because SSN is private. Also, Person.SSN is illegal as SSN is nonstatic.)
6. 1
public class Base
2
{

3
  public    int bPublic;

4
  protected int bProtext;

5
  private   int bPrivate;

6
  // Public methods follow

7
}

8

9
public class Derived extends Base

10
{

11
  public  int dPublic;

12
  private int dPrivate;

13
  // Public methods follow

14
}

15

16
public class Tester

17
{

18
  public static void main(String[] args)

19
  {

20
    Based   b = new Base();

21
    Derived d = new Derived();

22

23
    System.out.println(

24
      b.bPublic + " " + b.bProtect + " " +

25
      b.bPrivate + " " + d.dPublic + " " +

26
      d.dPrivate);

27
  }

28
}
Figure 2
Consider the program to test visibility in Figure 2. (Assume that the three classes are in the same file)
a. Which accesses are illegal? 

(Answer: b.bPublic, d.dPublic and b.bprotect are legal.

                 Private data fields can only be accessed in the class itself.

                 Protected data fields can only be accessed in the class, its subclass and 
                 in the same package.

b. Make main a method in Base. Which accesses are illegal?

(Answer: Only d.dPrivate is illegal.  The other are either in the same class

                 Or public)

c. Make main a method in Derived. Which accesses are illegal?
(Answer: Only b.bPrivate is illegal. Now protected field can be accessed as

                 Derived is a subclass of Base)

d. How do these answers change if protected is removed from line 4?
(Answer: Assuming Tester is in the same package, then b.bProtect is visible in all cases.)

e. Write a three parameter constructor for Base. Then write a five parameter constructor for Derived.
(Answer:
Base(int pub, int pri, int pro)

{

  bPublic = pub; bPrivate = pri; bProtext = pro;

}

Derived(int bpub, int bpri, int bpro, int dpub,

        int dpri)

{

  super(bpub, bpri, bpro);

  dPublic = dpub; dPrivate = dpri;

})
f. The class Derived consists of 5 integers. Which are accessible to the class Derived?
(Answer: all except bPrivate as Derived is a subclass of Base) 

g. A method in the class Derived is passed a Base object. Which of the Base object members can the Derived class access?
(Answer: all except bPrivate as Derived is a subclass of Base)

