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Figure 2.14 The Venn diagram representation.

shading the area where the value of the expression is equal to 1. Part (d) indicates how the
complement of x is represented.

To represent two variables, x and y, we draw two overlapping circles. Then the area
where the circles overlap represents the case where x = y = 1, namely, the AND of x and
y, as shown in part (e). Since this common area consists of the intersecting portions of x
and y, the AND operation is often referred to formally as the intersection of x and y. Part
( f ) illustrates the OR operation, where x + y represents the total area within both circles,
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Figure 2.15 Verification of the distributive property x · ( y + z) = x · y + x · z.

namely, where at least one of x or y is equal to 1. Since this combines the areas in the
circles, the OR operation is formally often called the union of x and y.

Part (g) depicts the term x · y, which is represented by the intersection of the area for x
with that for y. Part (h) gives a three-variable example; the expression x · y + z is the union
of the area for z with that of the intersection of x and y.

To see how we can use Venn diagrams to verify the equivalence of two expressions,
let us demonstrate the validity of the distributive property, 12a, in Section 2.5. Figure 2.15
gives the construction of the left and right sides of the identity that defines the property

x · ( y + z) = x · y + x · z

Part (a) shows the area where x = 1. Part (b) indicates the area for y + z. Part (c) gives the
diagram for x · ( y + z), the intersection of shaded areas in parts (a) and (b). The right-hand
side is constructed in parts (d), (e), and ( f ). Parts (d) and (e) describe the terms x · y and
x · z, respectively. The union of the shaded areas in these two diagrams then corresponds
to the expression x · y + x · z, as seen in part ( f ). Since the shaded areas in parts (c) and
( f ) are identical, it follows that the distributive property is valid.

4



Prova por diagrama de Venn

December 31, 2012 09:08 vra80547_ch02 Sheet number 20 Page number 40 magenta black

40 C H A P T E R 2 • Introduction to Logic Circuits

As another example, consider the identity

x · y + x · z + y · z = x · y + x · z

which is illustrated in Figure 2.16. Notice that this identity states that the term y · z is fully
covered by the terms x · y and x · z; therefore, this term can be omitted. This identity, which
we listed earlier as property 17a, is often referred to as consensus.

The reader should use the Venn diagram to prove some other identities. The examples
below prove the distributive property 12b, and DeMorgan’s theorem, 15a.
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Figure 2.16 Verification of x · y + x · z + y · z = x · y + x · z.

December 31, 2012 09:08 vra80547_ch02 Sheet number 20 Page number 40 magenta black

40 C H A P T E R 2 • Introduction to Logic Circuits

As another example, consider the identity

x · y + x · z + y · z = x · y + x · z

which is illustrated in Figure 2.16. Notice that this identity states that the term y · z is fully
covered by the terms x · y and x · z; therefore, this term can be omitted. This identity, which
we listed earlier as property 17a, is often referred to as consensus.

The reader should use the Venn diagram to prove some other identities. The examples
below prove the distributive property 12b, and DeMorgan’s theorem, 15a.

x y

z

yx

z

x y

z

x y

y z x y x+ z

x z

x y

z

x y

x y

z

x z

x y x+ z y z+

x y

z

x y

z

· ·

· ·

· · ·

· · ·

Figure 2.16 Verification of x · y + x · z + y · z = x · y + x · z.

5



Bibliografia



Bibliografia

• Brown, S. & Vranesic, Z. - Fundamentals of Digital Logic with Verilog Design, 3rd
Ed., Mc Graw Hill, 2009

6

https://www.google.com.br/search?q=filetype%3Apdf+Fundamentals+of+Digital+Logic+with+Verilog+Design+&oq=filetype%3Apdf
https://www.google.com.br/search?q=filetype%3Apdf+Fundamentals+of+Digital+Logic+with+Verilog+Design+&oq=filetype%3Apdf


Lógica Digital (1001351)

Diagramas de Venn

Prof. Ricardo Menotti
menotti@ufscar.br

Prof. Luciano de Oliveira Neris
lneris@ufscar.br

Atualizado em: 19 de março de 2024

Departamento de Computação
Centro de Ciências Exatas e de Tecnologia
Universidade Federal de São Carlos

7

mailto:menotti@ufscar.br
mailto:lneris@ufscar.br

	Diagramas de Venn
	Bibliografia

