24 Sets and Venn diagrams (Chapter 1)

USING VENN DIAGRAMS TO ILLUSTRATE REGIONS

We can use shading to show various sets on a Venn diagram.
For example, for two intersecting sets A and B:

<€ € € <€
A is shaded AN B is shaded B’ is shaded AN B’ is shaded
Example 7 %) Self Tutor
Shade the following regions for two intersecting sets A and B:
a AUB b ANB ¢ (AnB)
a b c
A@ A B [ )
¢ ¢ ¢
(in A, B, or both) (outside A, intersected with B) (outside AN B)

EXERCISE 1F2

1 On separate Venn diagrams, shade regions for:
A B a ANB b ANB
c AUB d AuB
e ANB fANE PRINTABLE
2 VENN DIAGRAMS
(OVERLAPPING)
2 On separate Venn diagrams, shade regions for: ::--:A
A B a AUB b (AUBY E
c (AnB) d AuB
e (AuBY f (AuBY
¢
3 Suppose A and B are two disjoint sets. Shade on separate Venn
4 B diagrams: PRINTABLE
a A b B VENN 5%&@rAMS
DI
c A d B ( )
« e ANB f AUB e

g ANB h AUB | & %
i (ANBY
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4 Suppose B C A, as shown in the given Venn diagram. Shade on
A separate Venn diagrams:
PRINTABLE
a A b B VENN DIAGRAMS
c A d B (SUBSET)
e ANB f AUB e
é - oI
g ANB h AUB g
i (AnB)
5 This Venn diagram consists of three intersecting sets. Shade on
A B separate Venn diagrams:
' PRINTABLE
a 4 b B VENN DIAGRAMS
¢c BnC d AuB (3 SETS)
e AnBNC f AUBUC
/ L ,A
4 g (AnBNCQO) h (BNnC)uA -
€ i (AUB)NC j (AnC)u(BNO) E
k (AnB)UC I (AuC)Nn(BUCQ)
Click on the icon to practise shading regions representing various subsets. You can VENN DIAGRAMS
practise with both two and three intersecting sets.
e
Discovery The algebra of sets
For the set of real numbers R, we can write laws for the operations + and x:
For any real numbers a, b, and c:
e commutative a+b=b+a and ab=ba
o identity Identity elements 0 and 1 exist such that
a+0=0+a=a and ax1l=1xa=a.
e associativity (a+b)+c=a+(b+c) and (ab)c= a(bc)
e distributive  a(b+c¢) =ab+ac
The following are the laws for the algebra of sets under the operations U and N:
For any subsets A, B, and C' of the universal set €:
e commutative ANB=BNA and AUB=BUA
e associativity AN(BNC)=(ANB)NC and We have already used
AU(BUC)=(AUB)UC Venn diagrams to verify
e distributive @ AU(BNC)=(AUB)N(AUC) and the distributive laws.
AN(BUC)=(ANB)U(ANC)
e identity AUg=A and ANE¢=A4

e complement AUA'=¢ and ANA =0

e domination AUE=¢ and ANg=0

e idempotent ANA=A and AUA=A

e DeMorgans (ANB)=AUB" and (AUB)=A'NB
e involution (A)Yy =A




