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Correcting directed works N°. 02 
 
Exercice :  1. Adder/Subtractor.. 

1. The circuit that performs subtraction 1 bit by 1 bit (half-subtractor) 
 

 
 

2. The half-adder/subtractor. 
 

  
3. The full adder/subtractor 1 bit by 1 bit with input carry. 

 

 
4.  The logical diagram of a 4-bit by 4-bit adder/subtractor. 
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Exercice 2. Multiplier. 
1. The circuit that performs 1-bit by 1-bit multiplication. 

 

 
 

2. The 2-bit by 2-bit multiplier. 
 

 
 

3. The 2-bit by 2-bit multiplier constructed from 1-bit by 1-bit multipliers of half-adders. 

 
 



First year of computer science Page 3/7 

Module : Structure machine-2, Année 2023/2024 
 

 

Exercise 3. Comparator 
 

1. The circuit that performs 1-bit by 1-bit comparison 

 
 

2. The 2-bit comparator using 1-bit comparators and logical gates.7 
 

 
 

3. The logical diagram of a 3-bit comparator. 
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Exercise04 : 
 

1. We notice that MAJ (A, B, C) = 1 for combinations 3, 5, 6, 7. We write the function 
specified in what is called numeric form: 

 MAJ= (3,5,6,7), Union of states 3, 5, 6, 7. 
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Exercise 5 :  
 
The multiplexer has two control inputs A and B to select one of the four inputs D0, D1, D2, or 
D3. The selected input carries an index corresponding to the combination of the control inputs. 
This is translated in the following table 
 

 
 
The equation for the output S can thus be written as follows: 
 

 
 
Consider the following logic diagram: 
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Additional exercises: 
 
Exercise 6 :  

1.  
7-segment display. The circuit for displaying hexadecimal digits. 

 
 

2.  Logical functions with multiplexers. 
 

1. The majority function of 4 and 5 variables using a multiplexer (16x1) 
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2. Implementation of the following functions using an 8x1 multiplexer. 
 

 
3. Implementation of an 8x1 multiplexer and a 1x8 demultiplexer using 4x1 and 2x1 

multiplexers, and 1x4 and 1x2 demultiplexers. 
 

 
Exercise 7. Logical functions with decoders. 
 

1. Full adder with binary decoders (3x8). 
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2. Implementation of the following functions using decoders (1x2), (2x4), and (3x8) and 
logical gates. 

 
 

3. Implementation of the following functions using a suitable decoder and logical gates. 
 

 


