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Data structures

* Data structures are “containers” that organize and group data
according to
type. Each of the data structures is unique in its own way.

* The data structures differ based on mutability and order.

* Mutability refers to the ability to change an object after its creation.
Mutable objects can be modified, added, or deleted after they’ve
been created, while immutable objects cannot be modified after their
creation.

* Order, in this context, relates to whether the position of an element
can be used to access the element.



Sets

11.2.1.1 create sets;

11.2.1.2 use operations of adding, deleting, counting the number of elements;

11.2.1.3 apply operations to sets: union, intersection, subtraction, symmetric difference;
11.2.1.4 compare sets;

11.4.3.2 solve applied problems of various subject areas.




Sets

A set is a complex data type that represents several values
(elements of a set) under one name. A setis an
unordered collection of unique items.

color set = {"red”, "vellow", "green”;}

print{color_set)

https://www.bzfar.org/publ/algorithms_programming/algorithms/python_set _mnozhestvo/56-1-0-165



Set's characteristics

eSets are unordered.
eSet elements are unique. Duplicate elements are

not allowed.

e A set itself may be modified, but the elements
contained in the set must be of an immutable
type.

eSets are unindexed

https://www.w3schools.com/python/python_sets.asp



A set is an unordered collection of unique
items.

fruits = set() # empty set fruits
fruits = {"apple"”, "orange", "lemon", "banana"}
print(fruits) # output the set to the screen

What the program will output?



A set is an unordered collection of unique
items.

A={12 3}
B={3 2 3, 1}
print(A == B)

What the program will output?  True



The set only stores unique elements, i.e. those that do not repeat others.

fruits = {"apple"”, "orange", "lemon", "orange",

"banana", "orange","apple"}

print(fruits)

What the program will output?



The elements of a set can have different types.

fruits_and_price = {"apple", 300, "orange", 700, "lemon", 900}

s it possible?



e Set in Python is a data structure equivalent to sets in mathematics. It may
consist of various elements; the order of elements in a set is undefined.
You can add and delete elements of a set, you can iterate the elements of
the set, you can perform standard operations on sets (union, intersection,
difference). Besides that, you can check if an element belongs to a set.

* Unlike arrays, where the elements are stored as ordered list, the order of
elements in a set is undefined (moreover, the set elements are usually not
stored in order of appearance in the set; this allows checking if an element
belongs to a set faster than just going through all the elements of the set).

* Any immutable data type can be an element of a set: a number, a string, a
tuple. Mutable (changeable) data types cannot be elements of the set. In
particular, list cannot be an element of a set (but tuple can), and another
set cannot be an element of a set. The requirement of immutability follows
from the way how do computers represent sets in memory.



Set operations



len(set_variable) - Calculation of the number of elements in a set

fruits = {"apple"”, "orange", "lemon", "banana"}
print(len(fruits))

fruits _and price = {"apple", 300, "orange", 700,
"lemon", 900, "banana", 550}
print(len(fruits_and price))
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What the program will output?



for item in my_set:
Looping through the elements of the set

fruits = {"apple"”, "orange", "lemon", "banana"}
for item in fruits:

print(item)

What the program will output?



Search for an item 1in a set
if item in my_ set:

my set = {"apple"”, "orange", "lemon", "banana"}
item = "aple”

if item in my_set:

print('The item is in the set')
else:

print('The item is not in set')

. The item 1is
What the program will output?  not in set



Deleting an item

discard - removes the given element, if it 1s 1in
the set, and does nothing if it is not;
remove - removes the given element, and throws a KeyError if not;

my set ={'one’, 'two’, 'three’
my_set ={'one’, 'two’, 'three'} y_ { }

my_set.remove('two')
my_set.discard('two')

print(my_set)
print(my_set)

my_set.remove('four’)
my set.discard('four')

What the program will output? {one’ ‘three’;

{'one’, 'three'} Error



Adding an element to the set
my set.add(item)

fruits = {"apple”, "orange", "lemon", "banana"}
fruits.add("melon")

fruits.add("lemon")
print(len(fruits))

What the program will output? s



Clear set
my set.clear ()

my set = {'one’', '"two', 'three'}
my set.clear()
print(my_ set)

What the program will output? set()



Operations on two sets - Intersection

Operation

Usage example

Intersection

setl = {5, 8, 4, 6}
set? = {1, 2, B, 5)
new _set = setl & seti

print{new_set)
new _set = setl.intersection(setl)

print{new_set)

What the program will output?

15, 8}




Operations on two sets - Difference

Difference setl = {5, 8, 4,
set2 = {1, 2, 8

new set = setl - set2
print(new set)

new set = setl.difference(set2)
print(new set)

What the program will output? {4, 6}
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Operations on two sets - Union

setl = {5, 8, 4, 6}
set2 = {1, 2, 8, 5}
new set = setl | set2

Union

print(new set)
new set = setl.union(set2)
print{new set)

What the program will output? {1, 2, 4, 5, 6, 8}



Operations on two sets - Symmetric Difference

setl = {5,
Symmetric Difference SELZ =4
new set = setl * set2

print(new set)

new set = setl.symmetric difference(set2)
print(new set)

What the program will output? {1, 2, 4, 6}



Operations on sets

This is how you perform the well-known operations on sets in Python:

AlB

. Returns a set which is the union of sets 2 and 8.
A.union(B)

Al=B

Adds all elements of array 8 tothe set a .
A.update(B) Y

A&B

. - Returns a set which is the intersection of sets 4 and & .
A.intersection(B)

A&=B

Leaves in the set & only items that belong to the set & .
A.intersection_update(B) Y g

A-B Returns the set difference of 4 and g (the elements included in &, but not
A.difference(B) included in B ).
A=B

Removes all elements of B from the set 4.
A.difference_update(B)

A"B Returns the symmetric difference of sets 4 and g (the elements belonging to
A.symmetric_difference(B) either & or &, but not to both sets simultaneously).
A"r=B

Writes in & the symmetric difference of sets 2 and B.
A.symmetric_difference update(B) Y

A<=B

Returns true if &4 is asubsetof B .
A.issubset(B) e

A>=B

Returns true if B is a subset of A .
A.issuperset(B) rue A

A<B Equivalentto a4 <= B and &4 != B

A>B Equivalentto A >= B and & != B



https://snakify.org/en/lessons/sets/#section_4
https://en.wikipedia.org/wiki/Set_(mathematics)#Basic_operations

A|B
A.union(B)

BO3EpaLLasT MHOXECTED, REAALEEC OEBbEdMHEeHHEM MHOXECTE 4 W B .

Al=B
A.update(B)

JOBAENRET E MHOMECTED & EBCE JNemMeHThl M3 MHEOXECTEE B .

Ag&B
A.intersection(B)

BOZEpALLasT MHOXECTED, REAAILLESCA MNePeCeyYeHWEM MHOXECTE &4 W B,

A&=B
A.intersection_update({B)

OCT3BAAST E MHOXMECTES A TOALKD TE IAEMEHTHI, KOTOPbLIE 8CTh E MHOMECTES B .

A-B
A.difference(B)

BOSEDALLEST DEIHOCTE MHOMECTE 4 W B (3ASMEHTHI, BXNCORLUME E & , HO HE BXOSALIWE B
B

A-=B
A.difference_update(B)

¥IanaeT U3 MHOXECTEA A ECE EMEHTH, EXOJAWMEE B .

AMB
A.symmetric_difference(B)

BOIEPAELLEET CUMMETDHUEOKYHD DESHOCTE MHOMECTE &4 W B (3NEMEHTH, BXOOALME E & WMAM
E B, HOHE & 083 M3 HKUX OLHOEDEMERHD).

A"=B
A.symmetric_difference_update(B)

JAMWCRIESET B & CHMMETDHUSCKYID DasHOCTE MHOXKECTE &4 M B,

A==8B
i BozEpalyasT true , 8CAM A ABAASTCA NOAMHOXECTECM B .
A.issubset(B)
A==B Bozepalyaer t BCW B ABARETCA NOAMHEOXECTEOM A
. Fue | i) .
A.issuperset(B)
=B SKEMEANEHTHD & <= B and 4 = B

A=B

JKEMEANEHTHD A »>= B and & = B




Comparison of sets

print({1, 2, 3, 4} == {4, 3, 1, 2}) True
print({1, 3, 2, 4} != {4, 3, 1, 2}) False
True
print({"one", "two", "three"} >= {"one", "three"}) False
orint({2, 4} < {1, 3, 4}) False

print({"one", "more", "time"} < {"time", "one", "more"})

What the program will output?



. < 1" H
Subset and superset The operation s1 < s2 means "s1 is

a subset of s2

"s2 is a superset of s

' True
print(sl <= s1) !
rue
o te ey True
print(s2 <= sl) False

53 - {Ial}
print(s3 <= s1)

s4 = {'a', 'z'}

rinfiflattthe program will output?



Python - Set Exercises

Exercise:

Check if "apple” is present in the fruits set,

fruits = {"apple”, "banana", “cherry"}
if "apple” fruits:

print(“Yes, apple is a fruit!"™)

https://www.w3schools.com/python/python_sets_exercises.asp



Set Exercises

1. Write how to create an empty flowers set.

2. What will be displayed after executing the following program:
myset = {4, 5, 8, 5}
print (myset)

3. What will be displayed after executing the following program:
myset = {"to", "have", "to", 5, 8, 5}

print (len (myset))

https://stepik.org/lesson/449973/step/2?unit=440356



Exercises 2-4

Ex. 2 "Compare sets”

¢

Compare sets

3apgaHue
£1,2.3,4,5,6}==1{6, 5, 3, Define logic result of conditions.
12,4.6,8. 10} 1={10, 2. 6. |OK|

{'one', ‘three'} <= {'one’'. 'twi
{1,3,5,7,.9,11}=43,5. 7, 11, 13}

flet, it', ‘be’} < {be', it'. let)

https://www.bzfar.org/publ/algorithms_programming/algorithms/python_set _mnozhestvo/56-1-0-165



as kS https://stepik.org/lesson/449973/step/3?unit=440356

The problem - "How many elements?”

Difficulty: *

Create a set with the following values: carrot, potato, tomato, onion and display the number of elements in this set.
Help: Sets
Output:

Integer - the number of elements in the set.

Sample Input:

Sample Output:
4



The task - "Add and count’

Difficulty: **

Write a program that adds n elements to a set and prints out how many elements are in the set.
Help: Sets

Input data:

The first line contains an integer n.

On the next lines, there are n elements to add to the set.

Output:

Integer - the number of elements in the set.

Sample Input:
4
carrot
onion
potato
tomato

Sample Output:
4



The task "The sum of the elements of a set”

Difficulty: **

Write a program that adds n integers to a set and outputs the sum of the elements in the set.
Help: Sets

Input data:

The first line contains an integer n.

The next lines contain n integers to add to the set.

Output:

The sum of the elements of the set.

Sample Input:
3
10
11
12

Sample Output:
33



Task "Sports sections”
Difficulty: **

In a specialized sports school, each student in the class plays either basketball, volleyball, or bath.
The class teacher has a list of students involved in each sport. Write a program that allows the class teacher to quickly figure out how many
students are in only one sport.

Help: Sets
Input data:

The first two lines indicate the number of students playing basketball and volleyball { B and V). Then there are B lines - the names of the
students who play basketball; and V' lines with the names of the students involved in the volleyball section. It is guaranteed that there are no
namesakes among the students.

Output:

The number of students who practice only ong sport. If there are no such ones, you need to output “there are none”.

Sample Input:

2

3

Kataev
Romanowv
Valiev
Sartaev
Romanov

Sample Qutput:
3



Task "Summer Literature”
Difficulty; **=

Arzeny received a list of summer references at the end of the school year. Mow he needs to find out which books from this list he has and which
he does not. Fortunately, Alexey has a text document on his computer that containg all the books from his home library in random order.
Determine which books are from the list for the summer Alexei has and which ones are not.

Help: Sets
Input data:
The first line contains an integer n - the number of books in the home library.

The second line comtaing the number m - the number of books on the list for the summer. The home library and the list of books contain at least
onebook (m=zlandmz1).

Then there are n lines with the titles of books from the home library and m lines of titles from the summer list. It is guaranteed that all words in
the book titles are separated by cne space, and after the last word, there is a line feed immediately (that is, there are no “invisible” spaces).

Ourtpat:

Qutput data: m lines containing the word "YES” if the book is found in the library and "NO" if not.

Sample Input:
4
2
The hobbit
Alice in Wonderland
Tom Sawyer
Treasure Island
Tom Sawyer
Lord of the Rings

Sample Output;
YES
MO



Tasks

. Given a list of integers. Determine how many distinct numbers there
are.

. Given two lists of numbers. Count how many unigue numbers occur in
both of them.

. Given two lists of numbers. Find all the numbers that occur in both the
first and the second list and print them in ascending order.

. Given a sequence of numbers, determine if the next number has
already been encountered. For each number, print the word YES (in a
separate line) If this number has already been encountered, and

print NO, If it has not already been encountered.



Task Polyglots

Statement

Each student at a certain school speaks a number of languages. We
need to determine which languages are spoken by all the students,
which languages are spoken by at least one student.

Given, the number of students, and then for each student given the
number of languages they speak followed by the name of each
language spoken, find and print the number of languages spoken by all
the students, followed by a list the languages by name, then print the
number of languages spoken by at least one student, followed by the
list of the languages by name. Print the languages in alphabetical order.



3ALAHU

,ﬂ,aH CMNCOK 4HUcen. OI'IpE,EI,EJ'IMTE, CKOJIbKO B HEM BCTpEeYyaeTCA
Pa3/IMYHbIX YNCE.

[laHbl ABa cnUcKa ymncen. NocynmtanmTe, CKOJbKO YNCEN COAEPHKNTCS
OlHOBPEeMeHHO KaK B NepBOM CMUNCKe, TaK U BO BTOPOM.

[laHbl ABa cNMCKa Yncen. Hanaurte sce 4ymcna, KOTopble BXOAAT KaK B
nepBbIn, TaK N BO BTOPOU CMNMNCOK N BbIBEAUTE UX B NOPAJKE
BO3pacTaHuA.

Bo BXOAHOM CTPOKe 3anmncaHa nocaegoBaTelbHOCTb YNCEN Yyepes
npoben. [1nAa Kaxaoro ynmcna BbiBeAUTe C/I0BO YES (B OTAE/IbHOMU
CTPOKeE), eCQn 3TO YNC/10 paHee BCTPEeYasiochb B
nocseao0BaTe/IbHOCTU MU NO, EC/IN HE BCTPE4Yanoch.



Python Sets Quiz

https://realpython.com/quizzes/python-sets/



https://realpython.com/quizzes/python-sets/

