Definition A set B is called a subset of a set A if every element of B is an
element of A. This is denoted by B C A. =

Examples:

{3,4,5} € {1,5,4,2,1,3}, {3,3,5} C {3,5}, {5,3} C {3,5}.

‘

Figure 1: Venn diagram of B C A.
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Detour: Subsets in Python

def isSubset(A, B):
for x in A:
if x not in B:

return False
return True

Testing the method:

print isSubset(n,m)

But then there is a built-in operation:

print n<m
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Subsets and bit vectors

:(,{ 0 7 =
Let S = @2 3,4,5}?{135}.%(18—{3 4. @[0 , 1,0 )‘

=SACE NO e 133 XA+=(O,0;L,@,07
B= 2’),‘4%)(‘3:(0,0, ',@O)

m Is the set C represented by @0 0,0 @ a subset of the set D
represented by@jﬂ_@_\

r’ES
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Equality

Definition A set A is called equal to a set Bif AC Band B C A. This is
denoted by A = B.

Examples:

{1} ={1.1,1},
1.2} = {2.1},

{5,4,4,3,5} = {3,4,5}.
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The union of two sets

Definition The union of two sets A and B is the set

AUuB={x|xeAorxeB}.

) ' \ N

Figure 2: Venn diagram of AU B.
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Suppose

A=1{4,7,8}
and

B = {4,9,10}.
Then

AUB = {4,7,8,9,10}.

Av® = A
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Detour: Set union in Python

def union(A, B):
—~ result = set()
- for x in A:
result.add(x)
— for x in B:
result.add(x)
return result

Testing th

print (union(

<

But then there is a built-in operation:

prin@union(@

http://www.csc.liv.ac.uk/~konev/COMP109

Part 2. Set Theory



Union of sets represented by bit vectors

(= (12.245)

m Compute AUB.

AvB =] 4,349

= {1,3,5} and B = {3, 4}.

7‘94:(4,0)4\0)0
X5=(00,1,10)
Xpvn= (1,2, 1,1,))

m Compute the union of the set €, represented by (1,0, 0, 0 ,1), and the

set D, represented by (1,1,0,0,1). X ¥
R
v
CU]) ‘C 0 O) ) )
)

CUD:{MQ)6 K
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The intersection of two sets

Definition The intersection of two sets A and B is the set

A (B

ANB={x|xeAandx e B}.
—_— - T OV .

A= }: A 3,% A
®=125723
ANTB= |
{ % z Figure 3: Venn diagram of AN B.
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Suppose

A=1{4,7,8}
and

B = {4,9,10}.
Then

ANB = {4}
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Detour: Set intersection in Python

def intersection(A, B):
—result = set()
for x in A:
if x in B:
Zresult.add(x
return result

e —

Testing the method: -

print i’ntersection(g,_
print intersection(n, {1})

N noo (D3 ¢ )%)
But then there is a built-in operation:

print n.intersection ({1}) <

~

http://www.csc.liv.ac.uk/~konev/COMP109

Part 2. Set Theory



Intersection of sets represented by bit vectors
Llet S = {1,2,3,4,5}, A= {1,3,5} and B = {3, 4},

m Compute AN B. ‘XA:<<D O ,,O/ \)
AR =13
X% = (O \,0)

(9 O o o
m Compute the intersection of the set C represented by (1 O O 0 1)

the set D, represented by (1,1,0,0,1). Xc "
/
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