
EDAA40 Exercises 1 sets

Exercises 1 –– sets

 1.
Using set builder notation, define the following sets (you can use the usual sets of numbers as 
starting points, see the last page):

1. The set  of all even natural numbers (starting at 0).

  

2. Given the set , define the family of sets  such that  is 

the set of all natural numbers whose decimal representation ends with the digit .

  

3. The set  of natural numbers that are the product of exactly three different primes.

  

4. The set  of pairs of natural numbers such that in each pair, the left-hand number is a square 
number, and the right-hand number is the cube of the same value that the left-hand number is 
the square of.

  

 2.  
Given , what is

1.  

2.  

3.  

4.  

5.  

6.  
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7.  

 3.  
Given , suppose we define the following sets 

Give the number of elements in these sets as follows:

1. _______

2. _______

 4.
Suppose . For any non-empty set  of numbers,  and  are 

the largest and smallest numbers , respectively.

1.   

2.  

3.  
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 5.
Given , let us define the following sets:

Give the number of elements in these sets as follows:

1.   

2.  

3.  

 6.
Given ,  

, and :

1.  

2.  

3.  

 7.
Given :

1.  

2.  

3.  
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 8.  (*)
In axiomatic set theory, all entities are sets, and that includes numbers, which are represented by 
sets that are constructed in some special way. A common technique for building up natural 
“numbers” is called “von Neumann construction”, and it works as follows. First, the number 0 
(zero) is represented by the empty set .

Starting from that, given any “number” , the set representing the next number (that is, the number 
one greater than the previous one), let us call it , is defined as:

1. Construct the sets representing first few natural numbers:

0 =  

1 =  0+ = _______________________________________________________

2 =  1+ = _______________________________________________________

3 =  2+ = _______________________________________________________

2. How would one compare numbers in this representation? Suppose  and  are von-
Neumann-constructed numbers as above:

iff _________________________________________

3. Compute the maximum and the minimum of two von Neumann numbers:

(a)   _________________________________________

(b)    _________________________________________

4. Let's add two von Neumann numbers (we use the fact that every von Neumann number is 
either zero, or the “next number” to another number just one smaller):
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Some common symbols

•     the natural numbers, starting at 0

•   the natural numbers, starting at 1

•     the real numbers

•   the non-negative real numbers, i.e. including 0

•     the integers

•     the rational numbers

•      the prime numbers

•     a and b are coprime, i.e. they do not have a common divisor other than 1

•     a divides b, i.e. 

•     power set of A

•     closed, open, and half-open intervals from a to b

• sum of all elements of 

• product of all elements of 

• union of all elements in 

• intersection of all elements in 

•  ,  generalized union / intersection of the sets computed for every a in S
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