International Journal of Advance Research in Science and Engineering Q
Volume No.06, Special Issue No.(03), December 2017 “Akss

www.ijarse.com ISSN: 2319-8354

Resemblance of laws for Set Theory and Boolean Algebra

Sajad Ahmad Shah

Assistant Professor Computer Applications , Govt. Degree College Kulgam

ABSTRACT

Students of Computer Sciences, Mathematics and related subjects need to study the concepts of Set Theory and
Boolean Algebra in subjects like Digital Electronics, Discrete Mathematics, Engineering Mathematics, etc. It
has been observed that the basic laws which act as the backbone of these subjects resemble with each other. The
resemblance between the laws of these two subjects i.e., Boolean Algebra and Set Theory has been proven in
this paper.
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I.INTRODUCTION

Set Theory and Boolean Algebra are two separate topics and are being studied separately by students of
Computer Sciences, Mathematics, etc. In this paper a good effort has been done to make this point clear to the
readers that the laws of Set Theory and Boolean Algebra can be studied together because they resemble a lot
especially the basic laws of Set Theory and Boolean Algebra are alike. This paper should act as a bridge
between Mathematics and Computer Sciences. If a student has learnt Set Theory then it is very easy for him to

understand Boolean Algebra and vice versa.

I1.FIGURES AND TABLES
Proof by Set Theory Proof by Boolean Algebra / Truth Table
Idempotent Laws
Suppose A={1,2,3,4} (i) A+tA=A (i) AA=A
(i) AUA=A
= {1,2,3,43U{1,2,3,4}={1,2,3,4}=A A A+A AA
(i) ANA=A F F =
= {1,234}N{1,234}={1,234}=A T T T

Commutative Laws

Suppose A={1,2,3,4}, B={4,5,6,7}
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(i) AUB=BUA
= {1,2,3,4}U{4,56,7} = (i) A+B=B+A (i) AB=BA
{4,5,6,73U{1,2,3,4} A B A+B [ B+A AB [BA
= {1,2,3,45,6,7} ={1,2,3,4,56,7} F F F F F F
= LHS=RHS F T T T F F
(i) ANB=BNA F F T T F F
= {1,2,3,4}N{4,5,6,7} = T T T T T T
{4,5,6,7YN{1,2,3,4}
= {4y={4}
= LHS=RHS
Associative laws
Suppose A={1,2,3,4}, B={4,5,6,7}, C={6,7,8,9}
T|TITIB|EIT|Z(
(i) (AUB)UC= AU(BUC) OlB|8|&8 | T | a|®|&
= ({1,2,34}U{4,5,6,73)U{6,7.8,9} o167 1°
={1,2,3,4}U({4,5,6,73U{6,7,8,9} FIEIEIE | |E |FE [ [ IF [F
= =
{1,2,3,4,5,6,73U{6,7,8,9} SETIT R TE T E T T 1 E
= {1,2,3,456,7,89} = {1,2,3,456,7,8,9}
FIT[T[T [T [T |[F [T [T |F |F
= LHS=RHS
TIF[F[F [T |[F [F [T [T [F |F
- TIF[T[T [T |[F [F [T [T [F |F
(i) (ANB)NC=AN(BNC)
TIT|F[T [T |[F [T [T [T [F |F
= ({1,2,3,4}N{4,5,6,7})N{6,7,8,9}={1,2,3,
TIT(T|[T [T |7 [T [T |7 [T |T
4yN({4,5,6,7}N{6,7,8,9})

o {41N{6,7,8,9} = {1,2,34}N{6,7}
2 d=¢

Involution Law
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(A=A Ay =A

Suppose A={1,2,3,4} and universal set D = A A’ (A’
{1,2,3,4,5,6,7,8,9} F T F

A’ ={5,6,7,8,9} T F T
(A’) ={5,6,7,89}" = {1,234} = A

Distributive Laws

Suppose A={1,2,3,4}, B={4,5,6,7}, C={6,7,8,0} () A.(B+C)= (A.B)+(A.C) (i) A+(B.C)= (A+B).(A+C)
B[ C

>

)

—~ —~ —~

v
v
v
v

()  AN(BUC) = (ANB)U(ANC)
= {1,2,34}n({4,5,6,73U{6,7,8,9}) =
(11,2,3,4}N{4,5,6,7)U({1,2,3,4}N{6,7,
8,9}
= {1,2,34}N{4,5,6,7,8,9} = {41U{d}
{4}={4}
= LHS=RHS

v

A 4 n| n| 4 4] n| ™
—| M| 4| M| 4| T 4| ™
= 4l 4] | 4 4] 4] | g
—|'I'I'I'I'I'I—|'I'I'I'I'I'Ig
—| 4] 4| 4| 4] n| W 7
—| 4] 4| 4| 4] n] N 7

F
F
F
F
F
T
T
T

—| H| H| 4| M| M| M| m
—| | M| M| M| M| T M
—| M| A M| M| W™ M M
= H| | 4] H| 4| M| ™
= | | A 4| M| A ™
—| | H| M| M| M M| T

(i) AUBNC) = (AUB)N(AUC)

= {1,2,3,4}U({4,5,6,7}N{6,7,8,9} =
({1,2,3,4}U{4,5,6,7})N({1,2,3,43U{6,7,
8,9}

= {1,2,3,43U{6,7} =
{1,2,3,4,5,6,7}N{1,2,3,4,6,7,8,9}

= {1,2,34,6,7} = {1,2,3,4,6,7}

= LHS =RHS

Identity Laws

Suppose A={1,2,3,4} and universal set D = (i) A+F=A @iy AF=F (iii)) A+T=T (iv) AT=
{1,2,3,4,5,6,7,8,9} A
(i) AUG=A
= {1,2,3,4}Ud = {1,2,3,4}
= {1,2,34}={1,2,3,4}
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= LHS=RHS

(i) ANd=d
> {1234} Nb=0
> d=
= LHS = RHS
(i) AUD=D
= {1,2,3,4}U{1,2,3,4,56,7,8,9} =
{1,2,3,4,5,6,7,8,9}
= {1,2,3,4,56,7,89}={1234,5678,9}
= LHS=RHS
(iv) AND=A
= {1,2,34}N{1,2,3,4,5,6,7.8,9} =
{1,2,3.4}
= {1,234} ={1234}
= LHS = RHS

—H M| M + P
-
=4 A4+ »
4 -

Complement Laws

Suppose A={1,2,3,4} and universal set D =
{1,2,3,4,5,6,7,8,9}
(i) AUA’=D
= {1,2,3,4}U{5,6,7,8,9} =
{1,2,3,4,5,6,7,8,9}
= {1,2,3,45,6,7,89}={1,2,3,45,6,7,8,9}
= LHS=RHS

(i) ANA’=¢
= {(12,3,41N{5,6,7.89} =
> D=
= LHS = RHS

(i) A*A’ =T (i) AA =F

A

i}

A

> + >

Involution Law

A’y =A
Suppose A={1,2,3,4} and universal set D =
{1,2,3,4,5,6,7,8,9}

Ay =A

A

A

b}

(
A
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A’ ={5,6,7,8,9}
(A7) =1{5,6,789}" = {1,234} = A

F

T

F

T

F

T

DeMorgan’s Laws

Suppose A={1,2,3,4}, B={4,5,6,7} and universal set

D ={1.2,3,4,5,6,7,8,9}

(i)

(i)

(AUB) = A’NB’
= ({1,2,3,4}U{4,5,6,7}) = {1,2,3.4}’ N
{4,5,6,7}’
= {1,2,3,4,5,6,7}’ = {5,6,7,8,9} N
{1,2,3,8,9}
= {8,9}={8,9}
= LHS =RHS

(ANBY = A’UB’

= ({1,23,41N{4,5.6,7}) = {1,23,4° U
{4,5,6,7)

= {4}’ ={5,6,7,8,91U{1,2,3,8,9}

{1,2,35,6,7,8.9} = {1,2,3,5,6,7,8,9}

= LHS=RHS

v

(i) (A+By = A’ B’

(i) (AB) =A+B’

- ~— m + > —~

~

~—

-

<l 4| m| 7

4] M| 4| 7
| nl A o
nl 4 N o
—Hl Hl 4| ™

—| M| M| T

m| m| M| —

| M| T -
ml | | -
ml | |

111.CONCLUSION

The laws of Boolean Algebra and Set theory since resemble with each other, they have been proven by their

respective procedures. The laws of Boolean Algebra have been proven by Truth Tables. It has been observed

REFERENCES

[1.] A Text Boof of Discrete Mathematics by Dr. S.K. Sarkar

[2.] Introductory Discrete Mathematics by V.K. Balakrishan

[3.] Digital Design by Morris Mano

[4.] A text book of Set Theory by Kantilal Das and Hassan Ali Ahmad

operation, Compliment is similar to Negation in Set Theory and Boolean Algebra respectively.

that a Union Operation (U) resembles with an OR operation (+), Intersection (N) resembles with And (.)
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