INFO-C 307

Problem 1

Characters that should be accommodated (Y) = 50
2x >= Y
2x >= 50
2x = 64
X = 6
bits needed for MIKHI character set= 6

Target Language (0,1,2)
Y=50
3x >= 50
3x = 81
X = 4
digits needed from the target language = 4

Answer = 4

Problem 2

k = 6
2k-1=25-1=-32
2k-1-1=25-1-1=31

(+32,-31)

	2’s complement
	Representation

	0
	000000

	1
	000001

	2
	000010

	3
	000011

	4
	000100

	5
	000101

	6
	000110

	7
	000111

	8
	001000

	9
	001001

	10
	001010

	11
	001011

	12
	001100

	13
	001101

	14
	001110

	15
	001111

	16
	010000

	17
	010001

	18
	010010

	19
	010011

	20
	010100

	21
	010101

	22
	010110

	23
	010111

	24
	011000

	25
	011001

	26
	011010

	27
	011011

	28
	011100

	29
	011101

	30
	011110

	31
	011111

	-32
	011000

	-31
	100001

	-30
	100010

	-29
	100011

	-28
	100100

	-27
	100101

	-26
	100110

	-25
	100111

	-24
	101000

	-23
	101001

	-22
	101010

	-21
	101011

	-20
	101100

	-19
	101101

	-18
	101110

	-17
	101111

	-16
	110000

	-15
	110001

	-14
	110010

	-13
	110011

	-12
	110100

	-11
	110101

	-10
	110110

	-9
	110111

	-8
	111000

	-7
	111001

	-6
	111010

	-5
	111011

	-4
	111100

	-3
	111101

	-2
	111110

	-1
	111111



29 + (-8) • 134 + (-100) • -44 + (-34)

question: 

19 + 17

working:

19 = 010011
17 = 010001
	carry
	1
	
	
	1
	1
	

	addend
	0
	1
	0
	0
	1
	1

	augend
	+0
	+1
	+0
	+0
	+0
	+1

	19+17
	1
	0
	0
	1
	0
	0



answer: 
Overflow

question: 

12+12+(-13)

working:

12 = 001100
-13 = 110011
	carrry
	
	1
	1
	
	
	

	addend
	0
	0
	1
	1
	0
	0

	augend
	+0
	+0
	+1
	+1
	+0
	+0

	12+12
	0
	1
	1
	0
	0
	0




	carry
	1
	
	
	
	
	

	addend
	0
	1
	1
	0
	0
	0

	augend
	+1
	+1
	+0
	+0
	+1
	+1

	12+12+(-13)
	0
	0
	1
	0
	1
	1



answer: 
001011

question: 

29 + (-8) 

working:

29 = 011101
-8 = 111000
	
	carry
	1
	1
	
	
	
	

	addend
	0
	1
	1
	1
	0
	1

	augend
	+1
	+1
	+1
	+0
	+0
	+0

	Answer
	0
	1
	0
	1
	0
	1




29+(-8) = 010101

answer: 
010101

question: 

134 + (-100)

134 = 10000110
-100 =  0011100

	carry
	
	
	1
	1
	1
	
	
	

	addend
	1
	0
	0
	0
	0
	1
	1
	0

	augend
	+0
	+0
	+0
	+1
	+1
	+1
	+0
	+0

	134 + (-100)
	0
	0
	1
	0
	0
	0
	1
	0



134 + (-100) = 00100010
in 6 bit binary = 100010

answer: 
When 100010 is turned to an integer it becomes -30 which is not  34 as the equation would yield. This indicates an overflow.

question: 

-44 + (-34)

-44= 010100
-34= 011110

	carry
	1
	1
	1
	
	
	

	addend
	0
	1
	0
	1
	0
	0

	augend
	+0
	+1
	+1
	+1
	+1
	+0

	-44+(-34)
	1
	1
	0
	0
	1
	0



-44+(-34)=110010

answer: 
When 110010 is turned to an integer it becomes -14 which is not  -78 as the equation would yield. This indicates an overflow.


Problem 3

pixels = 12,800 x 2700 

pixels = 34,560,000

2x = 900,000 colors

x=19.7=20

bits = 20

bytes = 20 x 0.125 = 2.5

Size = bits x pixels 

2.5x34,560,000=86,400,000B

86,400,000 x (1kb/1024B)= 84,375 KB

Answer = 84,375 KB

Problem 4

The program demonstrates runtime polymorphism whereby a method does something different based on the object that the method is acting upon. Runtime polymorphism is also known as Dynamic polymorphism.
In the program there are three classes Animal, Cat and dog.  Animal is the parent class of Cat and Dog, making them the children. The child classes  override the method Sound() of parent class. 
Complication: The  version of the method(child class or parent class)  that will be called is determined at runtime by JVM. The logic of Java automatically determining the method that should be called seems complicated.

Source Code:

Animal.java

package animal;


public class Animal {
//	the string to be overridden
public String sound(){
      return "Animal is making a sound";   
   }
}

Dog.java

package animal;
import java.util.*;

class Dog extends Animal{
//	Polymorphism
    @Override
    public String sound(){
        return "Woof Woof";
    }
    public static void main(String args[]){
//    	declare the animal object
    	Animal obj = new Dog();
//    	prompt the user to enter the name of the dog
    	System.out.println("Enter the name of the dog:");
// 		scan for the user input
    	Scanner sc= new Scanner(System.in);
//    	print out the name of the dog and the Overridden sound it makes
    	System.out.println(sc.nextLine() +" Says " +obj.sound() );
    	
    }
}

Cat.java

package animal;
import java.util.*;

class Cat extends Animal{
//	Polymorphism
    @Override
    public String sound(){
        return "meow meow";
    }
    public static void main(String args[]){
//    	declare the animal object
    	Animal obj = new Cat();
//    	prompt the user to enter the name of the cat
    	System.out.println("Enter the name of the cat:");
// 		scan for the user input
    	Scanner sc= new Scanner(System.in);
//    	print out the name of the dog and the Overridden sound it makes
    	System.out.println(sc.nextLine() +" Says " +obj.sound() );
    	
    }
}

The sample String in Animal.java proves that overriding happens at runtime, because the program does not print out ‘Animal is making a sound’ when either class is run as shown in the diagrams below.
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