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Boolean Algebra
Exercise 1: Draw the truth table of the following expressions:
A |B |AB |AB |FaB=a+aB A |B |AB | AB | A+B |FAB)=ABA+B)
0 0 1 1 01010 1 0 0
o |11 10 |1 1 0ltlo |1 [1 1
L]0 jo |1t |1 1 lofo |1 [1 1
1 1 1 0 I 1|11 |1 0 1 0
BlCc |B |C |ABC |ABC |ABC | ABC | F(AB.C)=ABC+ABCABC+ABC
Olojo |1 |1 0 0 0 0 0
ojof1r (1 1]0 0 0 0 0 0
oj1f{o (o |1 0 0 0 0 0
Of1|1 |O |O 0 0 0 0 0
11010 (1 |1 0 0 0 1 1
11011 |1 |0 0 0 1 0 1
11110 |0 |1 0 1 0 0 1
11111 |0 |O 1 0 0 0 1

Exercise 2: Prove the following theorems by the truth table

Idempotence

rata+a+t ...

Identity a + 0 =a

a.l=a

Absorption a.0 =0
a+1=1

=a

at+a+a+at+at+a+ta

a.a.a.a.a

0

0
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a|0|1 a+0 | a.l
0]0 1 0 0

a 01| |al|a+1
0101 0 1
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. Complementary a +a = 1

ag=10
0 1 0
1 1 0
ab=a+b
Djol1]1 0 1 1
0o/1l1]0 0 1 1
110101 0 1 1
111(01]0 1 0 0
a+b=ab
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Exercise 3: Prove the following equations using the properties of Boolean algebra:

1° at+ab=a. (1+b) (common factors)
=a.l (absorption)
=a (identity)
2° a.(atb)=aa+ab (distribution of . over +)
=atab (idempotence)
= a.(1+b) (common factors)
=a.l (absorption)
=a (identity)
30
ata.b= (ata). (ath) (distribution of + over .)
= 1. (a+b)

= (a+b)
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4°

(a+b).(a+b)= a+bb

—d

Exercise 4:

1° (a+b)(atc) = a+(b.c) (distribution of + over .)

20

(a+b).(a+c)= a.ata.ctab+ b.c
=0+ac+ab+b.c (ata)
=ac+ab+abc+abe
=ab(l+c)+ac(l+b)
=ab+ac

30

a.b+a+ob

ab+a+b

= (a.b).(@+ b)

= (@+b).(@a+b)
(a+ b)(@+ b)

—ad+ab+ab+bb

= a.b+a.b

Exercise 5:
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@ fi(z,y,2) =2y + 22 +72

0/0[0] [0 (x+y+2)
001 1 T.yz

0j1/0 0 (x+ .7+ 2)
011 0 (z+ .9+ .2)
1100 1 T

1(0f1 1 .Yz

1{1/0 1 TY.Z

1111 1 TYz

1st canonical form:
Fl=Zyz+zxz3yZ+4+z3z+ x2y.z + zyz
2nd canonical form

Fl=(z+y+z) (x+y+z)(z+y+73)

. F2(a, b, ¢) = 1 if the number of variables at 1 is even

ojofo] [1] abe
ojo[1] |0 (a+b+0)
0o/1/0] |0 (@a+b+c)
011 1 abe
1jojo] o @+b+c)
1011 1 abe
1,110 1 abe
111 0 (@+b+¢)

1st canonical form
F2= a.b.z + abc + a.bc + ab.©
2nd canonical form

F2= (a+b+%)(a+b+c)(@+b+c)(@a+b+7c)
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1st canonical form

F3 = a@bed + abed + abed + abed + abed + abed + abed + abed + abed + abed + abed

2nd Canonical form

F3=(a+b+ec+d)(at+b+tc+d)a+b+T+d)(a+b+c+d)(@a+b+c+d)

Exercice 6:

] f1(z,y,2) =2y + 2z + 72

f=x+yz

a|b|lc d f3 | Minterm Maxterm
0(0{0}]0O 0 (a+b+c+d)
0jojo0l1 0 (a+b+ec+d)
0[0|1]0 0 (a+b+7+d)
0fo|1}]1 1 abed

Of1{0}]0 0 (a+b+c+d)
0f1|0]1 1 abed

Of1{1}]0 1 abed

0111 1 abed

1{0[01]0 0 (@+b+c+d)
10|01 1 abed

11010 1 abed

110111 1 abed

1({1]0]0 1 abed

1101 1 abed

1({1|1]0 1 abed

1(1]1]1 1 abed

VZ
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@ f2(a, b, ¢) = 1 if the count of variables at 1 is even

be
00 01 11 10

o |[[1]] o [(1]] o

L]0 0 f2=m:+aﬁc+§bc+ab5

@ f3(a, b, ¢, d) = 1 if at least two variables are equal to 1

cd
00 01 11 10

00 0 0 1 0

01 0 1 1 1

11E 1

100 [[1 1|

ab

Exercice 7:

Logigramme de la fonction f1(z,y,z) = zy + 2Z + j=.
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EH> EH> EH>

BN

Logigram of function f2(a, b, ¢) = 1 if the count of variables at 1 is even.

D EE

Logigram of function f3(a, b, ¢ , d) = 1 if at least two variables are equal to 1.
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Exercice 8:

Truth table:

X ‘ y | = fa
01010 0
01011 0
01110 '
0111

11070 1
1101 0
1,110 0
111 0

Canonical forms:

1st canonical form:

FAz,y,z) =TyZ+Tyz+zyz

2nd canonical form:

FA(z,y,z) = (z+y+z)(z+y+2)(z+7+2)T+7+2)(T+7+3)

yz

00 01 11 10

o fo]ol|fr]1) Simplification:

. flz,y,2) =252+ Ty
1 0ol o] o

Logigram of F(z,y,z) =z ® (y + 2).

By: Dr. A-NASRI



