
Sets. 

I put a pencil, a book, a toothbrush, a coffee mug, and an apple 

into a bag.  Do all these objects have something in common? 

 

 

 

Can we call this collection of items a set? What is a common 

feature of all these objects? They are all in the bag, where I put 

them.  

There are two ways of describing, or specifying, the members of a set. One way is by 

listing each member of the set, as we did with our set of things. 

I can create, for example, a set of several flowers (F): 

𝐹 = {𝑟𝑜𝑠𝑒, 𝑡𝑢𝑙𝑖𝑝, 𝑑𝑎𝑓𝑓𝑜𝑑𝑖𝑙 } .  

The name of the set is usually indicated by a capital letter, in my case is F, list of 

members of the set is included in curved brackets. I can also create a set of all 

flowers, (N): 

𝑁 = {𝑛| 𝑛 = 𝑓𝑙𝑜𝑤𝑒𝑟}                                                                 (1) 

Of cause, I can’t itemize all possible flowers, there are too many of them, we don’t 

have enough space here for that, but I can describe the common feature of all 

members of the set – they are all flowers. In the mathematical phrase above (1) I 

described this set, I call it N, also the set contains an unknown number of items, (I 

A set is a collection of objects that have 

something in common. 
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really don’t know how many various flowers exist). I use variable n to represent these 

items, each of which is a flower. I show it by the phrase  𝑛 = 𝑓𝑙𝑜𝑤𝑒𝑟. 

Exercise: 

1. Give examples of several members of the following sets: 

Example: 

𝑀 = {𝑥| 𝑥 = 𝑚𝑎𝑚𝑚𝑎𝑙𝑠} 

x can be a lion, a whale, a bat… 

a. 𝐾 = {𝑦| 𝑦 = 𝑙𝑒𝑡𝑡𝑒𝑟 𝑜𝑓 𝑒𝑛𝑔𝑙𝑖𝑠ℎ 𝑎𝑙𝑓𝑎𝑏𝑒𝑡} 

b. 𝑀 = {𝑥| 𝑥 = 𝑎𝑛𝑖𝑚𝑎𝑙} 

c. 𝑋 = {𝑚| 𝑚 = 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟} 

d. 𝑃 = {𝑘| 𝑘 = 𝑐𝑜𝑙𝑜𝑟} 

 

A = {2, 4, 6, 8}               

B = {d, e, s, k}. 

The second way is by using a rule: 

C is the set of four first even natural numbers. 

D is the set of letters of the word "desk". 

  

Two sets are equal if they contain exactly the same elements. If we look closer on our 

sets A and C we can see that all elements of set A are the same as elements of set C 

(same goes for sets B and D).  

 

A=C   and B=D 

 

If set A contains element '2', then we can tell that element '2' belongs to set A. We 

have a special symbol to write it down in a shorter way:  2  A, 105A. (What 

does this statement mean?) 

Venn diagram. 



Let's define several sets.  

Set W will be the set of all words of the English language.  

Set N will be the set of all nouns existing in the English language. 

Set Z will be the set of all English nouns which have only 5 letters. 

Set T={"table"}. On a Venn diagram below name all these sets: 

 

If all elements of one set at the same time belong to 

another set then we can say that the first set is a 

subset of the second one. We have another special 

symbol to write this statement in a shorter way: . 

T  Z  Y  W 

If set V is defined as a set of all English verbs, can you draw a diagram for set V on 

the picture above? Can you tell subset of which set V is? 

V  ____ 

V ____ 

V ____ 

V ____ 

 

When several sets are defined it can 

happen that in accordance with all 

the rules we have implied several 

objects can belong to several sets at 

the same time. For example, on a 

picture  set S is a set of squares and a set R is a set 

of red figures. A few figures are squares and they 

are red, therefore they belong to both sets. Thus 

we can describe a new set X containing elements 

that belong to the set S as well as to the set R. The 

new set was constructed by determining which 



members of two sets have the features of both sets. This statement also can be written 

down in a shorter version by using a special symbol ∩. Such set X is called an 

intersection of sets S and R. 

𝑿 = 𝑺 ∩ 𝑹 

Another new set can be created by combining all elements of either sets (in our case S 

and R). Using symbol ∪ we can easily write the sentence: Set Y contains all elements 

of set S and set R: 

𝒀 = 𝑺 ∪ 𝑹 

 

Such set Y is called a union of set S and 

R. Set which does not have any element 

is called an empty set, in math people 

use symbol  ).  

 

 element belongs to a set 

 
 

element does not belong to a set 

 
 

one set is a subset of another set 

 
 

one set is not a subset of another set 

         ∩  
 

intersection of two sets 

         ∪ 
 

union of two sets 

 
 

empty set 

 

 

 

 



Exercises:  

 

1. A =  {a, b, c}, B = {1, 2, 3, 4}. Write the intersection (A ∩ B)  and the union (A ∪ B ) of these 

two sets.  

2. Which word we can use to describe a set, subset of which is drawn on the pictures below: 

 

 

 

 

 

 

 

List a few other members of these sets. 

 

3. There are 20 students in a Math class. 10 students like apples and 15 students like pears.  

Show that there are some students who like both apples and pears.  

 

Assume that each student likes at least one of the fruits. (This means that each student 

like either apples, or pears, or both). How many students like both pears and apples?  

Is it possible to determine if there any students who do not like apples and do not like 

pears? If yes, explain how you can do it. If no, demonstrate by giving examples.   

4. The same Math class (with 20 students) forms a soccer team and a basketball team. Every 

student signs up for at least one team:  

• 12 students play only soccer;  

• 2 students play both soccer and 

basketball;  

How many students play basketball only?  

 

5. Students who participated in math coopetition had to solve 2 problems, one in algebra and 

another in geometry. Among 100 students 65 solved algebra problem, 45 solved geometry 

problem, 20 students solved both problems. How many students didn’t solve any problem 

at all? 

 

A B 



6. 240 students from New-York and Seattle attended a math camp.  Of the total number of 

students, 125 were boys. 65 boys were from New-York. There were 53 girls from Seattle. 

How many students came from New-York?  

 

7. In 2 boxes there are 160 notebooks altogether.  In one box there are 20 more notebooks 

than in the other. How many notebooks are there in each box? 

 

8. On the diagrams of sets A, and  B put 4 elements so that (just draw 2 points, or put any 

two letters). 

a. each set contains 3 elements 

b. set A contains 2 elements, set B contains 4, 

c. set A contains 4 elements, sets B contains 3 elements, 

d. set A contains 0 elements, set B contains 4 elements, 

e. each set contains 2 elements,                    

f. each set contains 4 elements.                    

 

 

 

 

 

Geometry.  

Point can  belong to 

 

 

A B A B A B 

A B A B A B 


