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Z1(A,B) = /BA + B/A = A xor B 

Z2(A,B) = D /C

Z1Z2

1)    Z (A,B) =  (/Z2 Z1)E + (Z2 Z1)/E

Exercice 4

Z (A,B) =  Z1((/(D/C))E + (D/C)/E)

Z (A,B) =  (A xor B)((/(D/C))E + (D/C)/E)

2)     Z (A,B) =  (A xor B)(D/C xor E)



Exercice 4

Z(A,B,C,D,E) =



Z(A,B,C,D,E) = (𝐃 𝑪  𝑬)(𝑨 𝑩)

Exercice 4

E0 = Z(A,B,0,0,0) = A 

E1 = Z(A,B,0,0,1) = (𝑨 𝑩)

E2 = Z(A,B,0,1,0) = (𝑨 𝑩)

E3 = Z(A,B,0,1,1) = 0

E4 = Z(A,B,1,0,0) = 0 

E5 = Z(A,B,1,0,1) = (𝑨 𝑩)

E6 = Z(A,B,1,1,0) = 0

E7 = Z(A,B,1,1,1) = (𝑨 𝑩)

Mux
23x1

d ec

Z
0
0

0

(𝑨 𝑩)
0



A B C D X Y Z

0 0 0 0 0 0 1

0 0 0 1 0 0 1

0 0 1 0 0 0 1

0 0 1 1 0 0 1

0 1 0 0 0 0 1

0 1 0 1 0 0 1

0 1 1 0 0 0 1

0 1 1 1 0 1 0

1 0 0 0 0 1 0

1 0 0 1 0 1 0

1 0 1 0 0 1 0

1 0 1 1 1 0 0

1 1 0 0 0 1 0

1 1 0 1 1 0 0

1 1 1 0 1 0 0

1 1 1 1 1 0 0

Exercice 5



ab
cd    ,

00 01 11 10

00 0 0 0 0

01 0 0 1 0

11 0 0 1 1

10 0 0 1 0

X(A,B,C,D) = abd + abc +acd





ab
cd    ,

00 01 11 10

00 0 0 1 1

01 0 0 0 1

11 0 1 0 0

10 0 0 0 1

Y(A,B,C,D) = /abcd + a/c/d + a/b/c + a/b/d  





ab
cd    ,

00 01 11 10

00 1 1 0 0

01 1 1 0 0

11 1 0 0 0

10 1 1 0 0

Z(A,B,C,D) =  /a (/b+/c+/d)

 𝒁(A,B,C,D) = a+ bcd

Z(A,B,C,D) =  𝒂 + (𝒃𝒃 + 𝒄𝒄 + 𝒅𝒅)





Dec
px2p

c

d

b

Y(A,B,C,D) = /abcd + a/c/d(b+/b) + a/b/c (d+/d) + a/b/d (c + /c)  

a

Y(A,B,C,D) = /abcd + a/c/db+a/c/d/b + a/b/c d+ a/b/c /d) + a/b/d c + a/b/d /c)  

Y(A,B,C,D) = /abcd + a/c/db+a/c/d/b + a/b/c d + a/b/d c  
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Exercice 5

Mux
4x1

A

S

E0= Y(0,0,C,D) = 0

E1= Y(0,1,C,D) =  CD 

E2= Y(1,0,C,D) =  /c/d + /c + /d =  /c+/d 

E3= Y(1,1,C,D) =  /c/d 

B



Exercice 5

Mux
4x1

A

S

0

B

E0= Y(0,0,C,D) = 0

E1= Y(0,1,C,D) = CD 

E2= Y(1,0,C,D) = /C + /D

E3= Y(1,1,C,D) = /C/D 

Mux
4x1

C D

Mux
4x1

C D

Mux
4x1

C D

0
0
0
1

1
1
1
0

1
0
0
0



Exercice 5

Mux
4x1

A

S

0

B

E0= Y(0,0,C,D) = 0

E1= Y(0,1,C,D) = CD 

E2= Y(1,0,C,D) = /C + /D

E3= Y(1,1,C,D) = /C/D 

Mux
4x1

C

1

D

Mux
4x1

C

1

D

1
1
0

Mux
4x1

C

1

D



G D

A B C D Fg Fd

0 0 0 0 0 0

0 0 0 1 0 1

0 0 1 0 0 1

0 0 1 1 0 1

0 1 0 0 1 0

0 1 0 1 0 0

0 1 1 0 0 1

0 1 1 1 0 1

1 0 0 0 1 0

1 0 0 1 1 0

1 0 1 0 0 0

1 0 1 1 0 1

1 1 0 0 1 0

1 1 0 1 1 0

1 1 1 0 1 0

1 1 1 1 0 0

Exercice 6



G D

A B C D Fg Fd

0 0 0 0 0 0

0 0 0 1 0 1

0 0 1 0 0 1

0 0 1 1 0 1

0 1 0 0 1 0

0 1 0 1 0 0

0 1 1 0 0 1

0 1 1 1 0 1

1 0 0 0 1 0

1 0 0 1 1 0

1 0 1 0 0 0

1 0 1 1 0 1

1 1 0 0 1 0

1 1 0 1 1 0

1 1 1 0 1 0

1 1 1 1 0 0

Exercice 6

ab
cd    ,

00 01 11 10

00 0 1 1 1

01 0 0 1 1

11 0 0 0 0

10 0 0 1 0

Fg(A,B,C,D) = a/c + b/c/d + ab/d 



G D

A B C D Fg Fd

0 0 0 0 0 0

0 0 0 1 0 1

0 0 1 0 0 1

0 0 1 1 0 1

0 1 0 0 1 0

0 1 0 1 0 0

0 1 1 0 0 1

0 1 1 1 0 1

1 0 0 0 1 0

1 0 0 1 1 0

1 0 1 0 0 0

1 0 1 1 0 1

1 1 0 0 1 0

1 1 0 1 1 0

1 1 1 0 1 0

1 1 1 1 0 0

Exercice 6

ab
cd    ,

00 01 11 10

00 0 1 1 1

01 0 0 1 1

11 0 0 0 0

10 0 0 1 0

Fg(A,B,C,D) = a/c + b/c/d + ab/d 



G D

A B C D Fg Fd

0 0 0 0 0 0

0 0 0 1 0 1

0 0 1 0 0 1

0 0 1 1 0 1

0 1 0 0 1 0

0 1 0 1 0 0

0 1 1 0 0 1

0 1 1 1 0 1

1 0 0 0 1 0

1 0 0 1 1 0

1 0 1 0 0 0

1 0 1 1 0 1

1 1 0 0 1 0

1 1 0 1 1 0

1 1 1 0 1 0

1 1 1 1 0 0

Exercice 6

ab
cd    ,

00 01 11 10

00 0 0 0 0

01 1 0 0 0

11 1 1 0 1

10 1 1 0 0

Fd(A,B,C,D) = /ac + /a/bd + /bcd



G D

A B C D Fg Fd

0 0 0 0 0 0

0 0 0 1 0 1

0 0 1 0 0 1

0 0 1 1 0 1

0 1 0 0 1 0

0 1 0 1 0 0

0 1 1 0 0 1

0 1 1 1 0 1

1 0 0 0 1 0

1 0 0 1 1 0

1 0 1 0 0 0

1 0 1 1 0 1

1 1 0 0 1 0

1 1 0 1 1 0

1 1 1 0 1 0

1 1 1 1 0 0

Exercice 6

ab
cd    ,

00 01 11 10

00 0 0 0 0

01 1 0 0 0

11 1 1 0 1

10 1 1 0 0

Fd(A,B,C,D) = /ac + /a/bd + /bcd



Exercice 6

Fg(A,B,C,D) = a/c + b/c/d + ab/d 

Fg(A,B,C,D) = 𝑨 𝑪 𝑩 𝑪 𝑫 𝑨𝑩  𝑫

Fg(A,B,C,D) = 𝑨𝑪𝑪 𝑩𝑪𝑪 𝑫𝑫 𝑨𝑩 𝑫𝑫



Exercice 6Fg(A,B,C,D) = a/c + b/c/d + ab/d 

Dec
px2p

c

d

b

Fg(A,B,C,D) = a/c (b+/b)(d+/d) + b/c/d + ab/d (c+/c) 

Fg(A,B,C,D) = a/cbd + a/cb/d + a/c/bd + a/c/b/d + b/c/d + ab/dc+ ab/d /c) 

Fg(A,B,C,D) = ab/cd + ab/c/d + a/b/cd + a/b/c/d + b/c/d + abc/d+ ab/c/d 

Fg(A,B,C,D) = ab/cd + ab/c/d + a/b/cd + a/b/c/d + b/c/d + abc/d+ ab/c/d
101         100           001         000           100        110a

Fg



Exercice 6

Fg(A,B,C,D) = a/c + b/c/d + ab/d 

Dec
px2p

c

d

b

Fg(A,B,C,D) = a/c (b+/b) + b/c/d + ab/d (c+/c)

Fg(A,B,C,D) = a/c (b+/b)(d+/d) + b/c/d + ab/d (c+/c)

Fg(A,B,C,D) = a/c bd+ a/cb/d + a/c/bd + a/c/b/d + b/c/d + ab/d c+ ab/d /c)

Fg(A,B,C,D) =  a/cbd + a/c/bd + a/c/b/d + b/c/d + ab/d c)



Exercice 6

Dec
px2p

c

d

b

Fg(A,B,C,D) =  a/cbd + a/c/bd + a/c/b/d + b/c/d + ab/d c)  

a



Exercice 6

Fd(A,B,C,D) = /ac + /a/bd + /bcd

Mux
4x1

A

Fd

E0= Y(0,0,C,D) = C + D + CD

E1= Y(0,1,C,D) = C    

E2= Y(1,0,C,D) = CD    

E3= Y(1,1,C,D) = 0    

B

A + AB= A



Exercice 6

Fd(A,B,C,D) = /ac + /a/bd + /bcd

Mux
4x1

A

S

E0= Y(0,0,C,D) = c +d 

E1= Y(0,1,C,D) =  c  

E2= Y(1,0,C,D) =   cd  

E3= Y(1,1,C,D) =    0

B



Mux
4x1

A

Fd

B

Mux
4x1

C D

Mux
4x1

C D

Exercice 6 E0= Y(0,0,C,D) = c +d 

E1= Y(0,1,C,D) =  c  

E2= Y(1,0,C,D) =   cd  

E3= Y(1,1,C,D) =    0

0
1
1
1

C

1
0
0
0

0



Mux
4x1

A

Fd

B

Exercice 6 E0= Y(0,0,C,D) = c +d 

E1= Y(0,1,C,D) =  c  

E2= Y(1,0,C,D) =   cd  

E3= Y(1,1,C,D) =    0

0

C D

6) Un Mux 4x1 et des portes logiques 


