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Exercise 1: 

What is the range of integers that can be represented using 8 bits and 16 bits in the following 

cases: 

- Unsigned integers. 

- Signed integers represented with Sign-Magnitude, one’s complement, and two’s 

complement. 

Exercise 2: 

Complete the following tables: 

1) The numbers are coded using 8 bits: 

2) The numbers are coded using 16 bits: 

Decimal Sign-Magnitude One’s complement Two's complement 

………………… …………………… 1111 1110 1111 1111 ……………………… 

………………… …………………… ……………………… 1111 1110 0011 1100 

………………… 1000 0001 0010 1100 ……………………… ………………………… 

(+1050)10 …………………… ……………………… ……………………… 

Exercise 3: 

Let be the following hexadecimal numbers: N1=(57)16, N2=(97)16, N3=(32)16, N4=(AB)16,                           

and N5(E8)16. 

- We consider that: 

• N2 and N5 are coded with one’s complement. 

• N4 is coded with two’s complement. 

• N1 and N3 are coded with sign-Magnitude. 

- Calculate:  

• N1 + N2 and N4 + N5 using one’s complement representation. 

• N3 + N4 and N1 + N5 using two’s complement representation. 

• N1 + N3 using one’s complement and N2 + N4 using two’s complement. What do you 

notice about the results? 

Decimal Sign-Magnitude One’s complement Two's complement 

(+72)10 ……………………… ……………………… …………………… 

(‒108)10 ……………………… ……………………… …………………… 

…………………… 1011 1001 ……………………… …………………… 

…………………… 0111 0011 ……………………… …………………… 

…………………… ……………………… 1101 0001 …………………… 

…………………… ……………………… 1000 0111 ………………… 

…………………… ……………………… ……………………… 1010 1001 

…………………… ……………………… ……………………… 1000 1001 

……………………… ……………………… ……………………… 0111 1110 



  Exercise 4:   

Let be the fractional numbers X1 = (- 12,75)10, X2 = - 0,0011101  25, and X3 = (+ 0,1875)10.  

We want to use a simplified representation of the floating-point representation with the following 

format: 1 bit for the sign, 5 bits for the biased exponent, and 10 bits for the mantissa. 

Represent: 

- X1, X2, and X3 

- X1+ X2   

Exercise 5: 

  Represent the numbers given in exercise 4: X1, X2, and X3 using the IEEE 754 standard 

representation: 

- In single precision (32 bits). 

- In double precision (64 bits). 

Exercise 6: 

Give the decimal value of the number X4 represented in the IEEE 754 standard representation by 

the hexadecimal number: C 2 5 C 0 0 0 0  

Exercise 07: 

1. Complete the following tables: 

Decimal 19  59  

BCD Code ……………. 0010 0001 ………….. … 0011 1010 

 

Number (111 1100)2 (101 1110)2 (92)10 (74)10 

Gray Code ……………. ……………. ……………. ……………. 

Exercise 08: 

Convert the following codes into text using the ASCII table: 

* (01010101 01001110 01001001 01010110)2 

* (42 45 4E 42 4F 55 4C 41 49 44)16 

* (66 65 84 78 65 32 50)10 

Exercise 09: 

1. Represent the following text in hexadecimal form using the ASCII table: 

"COMPUTER" 

2. Change the correspondence of each character by adding (20)16 then give the result text. 

What do you notice? 

Exercise 10: 

1. Using the extended Arabic ASCII table, encode the text in hexadecimal: "جامعة" 

2. Using the extended Arabic ASCII table, provide the equivalent text for the code:    

(11001000 11000111 11001010 11100100 11001001 00100000 00110010)2 
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