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Positive integers
Exercise 1.

Convert the following to binary representation
a) 1984  
b) 4000
c) 8192

Exercise 2. 
Convert the following binary representation to hexadecimal and decimal form

0011

1001

1010

1111

10000

10101011

1001101001
Exercise 3.
Which of the following numbers are legal hexadecimal numbers ?

a) BED
b) CAB
c) DEAD
d) DECADE   
e) ACCEDED   f) BAG
g) DAD
e) CAFEBABE
Exercise 4.

Express det decimal value 100 in all numbersystems with radix 2 to 9

Exercise 5.

How many different numbers can be written using k digits in a radix-r numbersystem?

Exercise 6.

Calculate result
 a) 
   0011 0101

b)       0011 1111
 
+ 0001 0110     

       + 0000 0001
Negative integers (2’s complement)

Exercise 7.
Write the corresponding negative numbers in binary form (7 bit + signbit)
a) 2
b) 5 
c) 10  
d) 12
e) 127
Exercise 8.
Do the following calculation for 3-bit binary numbers(2’s complement). 
In each case, decide whether an overflow occured . 

a)   0101     b)  1111  c)    0111   d)    1000  e)     1111

   + 0010       + 0001       +0001       + 1110       + 1100
Internal representation
Exercise 9 

I RAM we find a number of bytes corresponding to the following JAVA declaration:

byte a,b,c,d,e,f,g,h,i,j,k;

00111001

00101010

00001111

00001011

00111100

00100011

00100111

00110011

01100111

01111000

00101100

Calculate the variables decimal value.

Exercise 10 

I RAM we find an area holding a String (5 character's). Java uses 16 bit's for each char most significant byte first.
00000000

01000001

00000000

01010011

00000000

01000111

00000000

01000101

00000000

01010010

Which characters ?
Exercise 11

The following declarations are found i a java-program.

byte a=83; 

int b=1021, c=1024, d=256, e=64, f=14832;

Draw the RAM-storage (big endian) with the bits stored for the 6 variables.

Two more declarations: 

String s=”Hello class”, t=”Sofus is 7 years”;

Draw the RAM-storage (big endian) with the bits stored for the 2 strings (UNICODE).

Exercise 12

The following Hexadecimal values represents byte-variables  a,b,c,d in RAM :

B7

8F

40

13

Draw the RAM-storage with the bits stored for the 4 variables.

The following Hexadecimal values represents int-variables  e and f in RAM:

000062CE

000052AB

Draw the RAM-storage (big-endian) with the bits stored for the 2 variables..

Draw the RAM-storage (little-endian) ) with the bits stored for the 2 variables..
The following Hexadecimal values represents int-variables g,h,i,j in RAM:

00000234

0000014E

00000100

0000013D

Calculate the decimale værdier.

Exercise 13

In RAM (big-endian) we find the following corresponding to the following JAVA declaration:

int  a,b,c;

00000000

10111001

00111100

11111001

00000000

00000000

00001010

11011001

11100000

00001010

00000000

00110101

Calculate the hexadecimal value for all 3 variables.

PROGRAMMING EXERCISES
Write small test-programs, in order to demonstrate some of the limitation connected to the internal representation of numbers. In each case try to explain the result. Make your own experiments.

1.

Test the following  in a program. 

int i = 2147483647;

i ++;

System.out.println(i);

Experiment with byte, short and long (see Lewis & Loftus p. 97).

2

Test the following ”indefinit loop”.

int i=1;

while (i>0) 

     i++;
3.

Try the following and test the value of l
    float f = 3.4028235e38f;

    long l = (long)f;

4.

Try the following and test the value of  fl
         float f1 = 1e-45f;

    f1 = f1/2;
 

5.

Test the following code in a program.

          float f1 = 100000000011f;

    float f2 =  99999999900f;

    float f3 = f1;

    System.out.println(f1);

    System.out.println(f2);

    System.out.println(f3);

    for (int i = 0 ;i<100;i++ ) 

    {

      f3 = f3+100;

    }

    System.out.println(f1);

    System.out.println(f2);

    System.out.println(f3);

Eksperiment with other values for variable's and other values in the loop.

6.

Test the following – print value of d after the calculations .


double d = 2;


d = Math.sqrt(d);


d = d *d;


d = d – 2;

7.

Test the following: 

      System.out.println("start");

      for (double d = 1 ; d != 10 ; ) 

      {

        d = d + 1;

      }

      System.out.println("færdig!");

Eksperiment:Try other values : ex.:

d = d + 0.1

Programming Project:

Write a program that can convert from one representation to another (ex decimal to binary)

Create a GUI with an input field and an output field and a convert button. Allow user to select the conversion type.
Extension:

Make it general: state radix for input and output!
