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8.0 Python Sets
(o} Q Q. S8 Q Q < oS Q.
Set SO2VPOED G30IDCOPYIPCIPY GF,E§IMEHEP FOIOPONNY BOOIOP) G300 ;G2
3oo:(unordered collection data type)@éwéu o%e@oé index %cﬂoﬁeﬂo:[{_\jé @o%oglsﬁ e@o%
(unindexed)%&ﬂu c\°?:39(°)cg_|<°: set ooo%zg 3.90882 esoooqpsof) G@:)é:d).%éooéu (mutable @oc)ooén)u set

ooog? esogézé orl%@ooo@f 63000423 eﬁeq?g(f:e@[u (no duplicate elements)n Set 39035:? esoooquo%

C@C C oc < & . . t t < N c, . o¢ < t °(B

QQICY$FO  CROPRECON 2P union, intersect ©0PY  &CONMVCOPY  operation  QOIO?
co¢c <

QROSCOII

my set = {"apple", "banana", "cherry"}

8.1 Create a set

< C O C coc < < o C Q < coc <
§g:§®eﬂp@g @[c\?o&ccoo@n §p_as(J)q|Ls@g set Q2307 0>pOEEOOMO&COROIN curly braces {}
obogé element quof% Googeoéﬁ Gqs[§<°::§<§ built-in set function or% a?:@ézo%@oc)oaén Set §<§
dictionary §5§|{:C\"320‘§ @éeq:aoén dictionary 39038‘;%’1 item qp:ooé key-value pair qo:@éawoe@oé

“r &wén

(o] < < < C c c o e
a)oo[gqu,aaqlm@o ogg0g¢Cs(curly braces { }) G@og empty set &¢ empty dictionary ¢€o¢os
%E:Dén Empty set ooo%ago% "a={}" @8 @lqgf)cj q%&ﬂn "a={}" ooé dictionary :D'J@ogooén Empty

C C O Q o N
set 0003 @[Q?oq?o']oo set() 0p 2062001

N C o) C o C
# curly braces {} 03¢ element qpo? GOOO&:O@@ G6)z20poll

my set = {"apple", "banana", "cherry"}
print (my_set)

# or use the set function and create from an iterable, e.g. list, tuple
, string

my set 2 = set(["one", "two", "three"])

print (my_set 2)

# careful: an empty set cannot be created with {}, as this is interpret
ed as dict

# use set() instead

a = {}

print (type(a))

a = set() #  set () O%:)fﬁ empty set @lo?ﬁooéu
print (type(a)) # set () [@56E§068®53385u

{'apple', 'banana', 'cherry'}
{'two', 'three', 'one'}
<class 'dict'>

<class 'set'>
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8.1.1 oo(gpieo00 630004l set 3(gdaeolés(gé:

N < (o] QC < < . . .
G3020Q|D:00§ 0OOPOPIVD We:80p0:00p0Il (discarding any duplicate)

R o e C c_ 9 QC C C
#'e' &C 't 0DV SOQYEPLIE$EINE6 C 02030DID 2LV
1o Lo 1 L ° L L
my setd = set( 'letters' )
my_ set4

my set 3 = set("aaabbbcccdddeeeeeffff")
print(my_ set 3)

{'d', 'C', 'b', |e|, 'f', 'al}
8.1.2 Set 00$93203&:38 qp:0B copd[gés(Adding Data to a Set)

set.add() §<§ update() method o% 393\?:@[%833&5" %’1@:33:)3 set ooéelsaogéz:fé ©3070028

fe'e) QC\OP:D&SGQQ'] set.add() method o% 39:{?:@[%5&)@"

my_ set = set()

# use the add() method to add elements
my set.add(42)

my_set.add(True)

my set.add("Hello")

# note: the order does not matter, and might differ when printed
print (my_set)

# nothing happens when the element is already present:
my set.add(42)
print (my_set)

{True, 42, 'Hello'}
{True, 42, 'Hello'}

C C Q C . . o C c..Q < Q <
O)(D?(ID(D (eeﬂ’.):&)& iterable item QIDS(T? set U)O)?GQ(%CSD% oogo.?:ng

o,

39| update() method

08:39:15"@:)3 S
T r° I. g

a={1,2,3}
print(a)

a.update([3,4,5,6])
print(a)

{1, 2, 3}
{1, 2, 3, 4, 5, 6}
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8.2 "in" keyword 20pS 3223:(q|g) set 303¢& 88383200 item 0083 § 6§ 0d[gé:

N ¢cC 00 0 O c . < Q o] . o Q 0O c .
Set cOORC 662XV item 0203 § ) (exist or not)op DRy|C in key word

3o
e
3,

co¢C c . < ° ° < <
©OSCOIN in keyword 20p0 309330Q]0:80% @@oo@n

a={1,2,3,4}
for num in a:

g o ¢ o ¢C C C C
print (num,end=' ') # end=' ' (?Sam‘?zﬂ?meo,remc Sejeblecatievlob]l

1234

32§09:C059092009 208200 @5 5"@6 Sil Drinks 2036020023200 dictionary 096903
el 2 8 Y€ 9o UR§IORC0C02:0R y 020907
N

° N < C c. < O N N < (o] P C C <
%O?%@[Sj ﬂCS@@&II S’BG‘[(YJS’BG@?Q QCOYD o]ocoo@ SQGIOG{I’JZCYB dlctlonary U)‘D?S’D@O) ooeeaoooo
< C . Q _o c.c Qo < C < Q < <
ooo:aa@n If statement §¢ In key WOFdO? O?%Sj set 3908623 §16§30@ GQGlOOGQ@@QPSO? G@O@OO@II

drinks = {
'martini': {'vodka', 'wvermouth'},
'black russian': {'vodka', 'kahlua'},
'white russian': {'cream', 'kahlua',6 'vodka'},
'manhattan': {'rye', 'vermouth', 'bitters'},
'screwdriver': {'orange juice', 'vodka'}
}
drinks
{'martini': {'vermouth', 'vodka'},
'black russian': {'kahlua', 'vodka'},
'white russian': {'cream', 'kahlua', 'vodka'},
'manhattan': {'bitters', 'rye', 'vermouth'},
'screwdriver': {'orange juice', 'vodka'}}

C o OO0 ¢C C C ocC C

# name &C contents 0OD32028 ea@[moa@ 320D060&COVI

Io Io 5 T
for name, contents in drinks.items() :

if 'vodka' in contents:

print (name)
martini
black russian
white russian

screwdriver

8.2.1 Check if element is in Set

my set = {"apple", "banana", "cherry"}
if "apple" in my set:
print ("yes")

yes
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8.3 Element gpz03 60Scpod(gés

Q< C < c O < Q C QO o <
pop() method set 0309 F20RCH CIBPOIPIMNPD VLIFPIARCRIC pop() method o) 29220001
Use the set's pop() method to remove and return an item from the set. Items are removed from the

beginning of the set, as follows:

a= {1, 2, 3, 4}
print(a.pop())
print(a)

1

{2, 3, 4}

<

remove() o3 :)Dj 06 item 03 8050005&E20551 ©¥6S05ERS item 2005 set AORE ©dayE
2 9938 ? T T T [ T 5 [ ] 1R

QC <
KeyError 60c59ep0ll

a={1,2,3}
a.remove (3)
a

{1, 2}
3) #0050005005 item 2005 set VME 6&a€ KeyE c0c3&6a5I
a.remove (3) ) R item R se 2 NS eyError SCIeN)

KeyError Traceback (most recent call last)

KeyError: 3
o323 KeyError e[gdeolcoqsaaoz05 discard()od 32a3:(g|oopSi discard()oopS e§olon KeyError

< Q c. 9 < oc <
8@®GOTGOII KeyError @O)GOT@CJT? GO’{PCBD.,SDCOO&II

a={1,2,3}
a.discard(2)
print(a)

\_C 0 < o .. coc C
# Set ooogc eﬂoo&} item O?dlscard C\?O?C::D@u
a.discard("nonexistent item")
print (a)

{1, 3}
{1, 3}

C . C . C QOG o (Y °O(‘ c . o om0 (o)
remove() §¢ discard() method 20pd item 00©93|C:dMP0D BUIFP:ECIOPII item [z 322D

06(GE505 vudqpzadclon clear() method o3 @03:(g|e20p51

a={1,2,3,4,5,6}
print (a)
a.clear()

print (a) # set () :Dé empty set @5wéu
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set ()

# remove (x): removes x, raises a KeyError if element is not present
my set = {"apple", "banana", "cherry"}

my_ set.remove ("apple")

print (my_set)

{'banana', 'cherry'}

my_set.remove ("orange") @8 set 05085 eejopaéo‘ "orange" 0% @(ﬁo?orgcmé KeyError:
QC <
BV
# discard(x): removes x, does nothing if element is not present

my set.discard("cherry")
my_ set.discard("blueberry")
print (my_set)

# clear() : remove all elements
my_set.clear()
print (my_set)

{'banana', 'cherry'}

# pop() : return and remove a random element
a = {True, 2, False, "hi", "hello"}
print(a.pop())

print(a)

{'banana'}
set ()

# pop() : return and remove a random element
a = {True, 2, False, "hi", "hello"}
print(a.pop())

print (a)

False
{True, 2, 'hi', 'hello'}

8.4 Reading Data from a Set (Iterating )

Set object qpiaacglsg) item g0} ©03c320p9303] index §0l0503 @03:(g§6[gdSEA (Set
o c .

objects do not support indexes) list §.§ tuple 0p03C index %(ﬂorgcrcésgai):@@(indexing @é:@é) item

2203 06&&2055
203 access apS&Ea0pSi

# Iterating over a set by using a for in loop
# Note: order is not important
my set = {"apple", "banana", "cherry"}
for i in my set:
print (i)

apple
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banana

cherry

8.5 Set Operations

8.5.1 Union
. C < [N o [N C c . Q <

Union cp020p) set §09000:03C &oce@oa@ item g)o: 206000 B

element qpo: 393:(\"3:(73 umooéu Union c\?&l_)o% 639305035 Venn

diagram @5 oogﬁe@%ooo:oaéu Set A §§ set B 093 Union C\?(SCRIE set A

&€ set B §69003:¢ item g:3a0:ds o']o&)oef set 06903 @§eo:ooén Union = A U¢B

odds = {1, 3, 5, 7, 9}
evens = {0, 2, 4, 6, 8}
primes = {2, 3, 5, 7,11}

# union() : combine elements from both sets, no duplication
# note that this does not change the two sets
u = odds.union (evens)
print (u)
° C . C C
# Set (Q)ELQQDC\?o@gunlon() QOO0
u = odds.union(evens, primes)
print (u)
{OI 1’ 2’ 3’ 4’ 5’ 6’ 7’ 8’ 9}
{0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11}

8.5.2 Intersection

Set A §§ set B 093 intersection C\P&R]é set A §\§ set B A

ek

’

< o N\ c "l C [ ’] c < < Q
?LO)?Q)C\PS@(%C OOCG§OD£ item Q{PS OOCOD@ set U)@?(Te

@%GOS&)?_‘SII

Intersection
# intersection(): take elements that are in both sets
i = odds.intersection (evens)
print (i)

i = odds.intersection (primes)
print (i)

i = evens.intersection (primes)
print (i)

set ()

{3, 5, 7}

{2}
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8.5.3 Difference of sets

e A-B
Syntax: set_A.difference(set_B) 03 2040020209 5(§¢ (A - B)upewd(goopdi 38¢o0den set A o3

-lep) Qooo:ej set B 069 element qp:cr% ﬁog@:o:ﬂ%ooé set @5oapéu(the elements present in A
but not in B)
e B-A

Syntax: set_B.difference(set_A) 03 20§p9200005(¢< (B - A)vrewd(goopdi 38¢ouden set B 03

3

(ﬁoo&%oo:):sj set A 059 element qp:o% ﬁog@:o?_l‘%:né: set @o%:néu(the elements present in B
but not in A)

set A={1,2,3,4,5,6, 7,8, 9}
set B = {1, 2, 3, 10, 11, 12}

# difference() : returns a set with all the elements from the setA that
are not in setB.

diff set = set_A.difference(set_B)
print (diff set)

# A.difference(B) is not the same as B.difference (A7)
diff set = set_B.difference(set_ A)
print (diff set)

{41 5/ 6/ 7/ 8, 9}
{10, 11, 12}

8.5.4 symmetric_difference()

. . . C (N [} C C
Python Set @ in-built function @ooa@n 326¢Qo0560 set A &¢ A B
c o ° N C N C C o
set B celoplely) element Q|03 303003009 set A $C set B COORC $OIOVL:
N c C c o C c C (N
ooogccﬂoce@oog element Qos0p  §05000320D0  set @mw@n
oc C (N (N N . . C C
3POLGEIC JIUOC0ARVPY set 2pdsymmetric difference set @ooopju

(Symmetric Difference is marked in Green)

# symmetric difference() : returns a set with all the elements that are
in setA and setB but not in both

diff set = set_A.symmetric difference(set_B)
print (diff set)

# A.symmetric difference(B) = B.symmetric difference (A)
diff set = set B.symmetric difference(set_A)
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print (diff set)

{4, 5, 6, 7, 8, 9, 10, 11, 12}
{4, 5, 6, 7, 8, 9, 10, 11, 12}

8.6 Updating sets

update() - SetB 03¢ element gpz03 setA 033360lE:00p320p51

setA = {1, 2, 3, 4, 5, 6, 7, 8, 9}
setB = {1, 2, 3, 10, 11, 12}
# update () : Update the set by adding elements from another set.

N 0 N _Q C C C
#setB OO? element ({PO? setA OOO%GLS]&OO@:D&‘)II

setA.update (setB)
print (setA)

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

8.6.1 intersection_update()
setA §§ setB or'é? §\o"3ela®d:>sog5 o]oo@f element qp:o@ooo ogLooosoo@f set @o%aoéu (Update
the set by keeping only the elements found in both)n mé@é:a@os@ésem .?é setB orcé,? §o°>z3®d§:ogé

ecﬂoo@f element qp:o% &org[@:owg%ooé set @éwéu (removes the items that is not present in both

L

sets)

# intersection update() : Update the set by keeping only the elements f
ound in both

# The intersection update () method removes the items that is not presen
t in both sets

setA = {1, 2, 3, 4, 5, 6, 7, 8, 9}
setB {1, 2, 3, 10, 11, 12}
setA.intersection_update (setB)
print (seth)

{1, 2, 3}

8.6.2 difference_update()
oo[§9: set 085 ﬁwé element qp:or% 38 set 06459 (905(1?08@&8@(3 update C\P(S:Déll

# difference update() : Update the set by removing elements found in an
other set.

setA = {1, 2, 3, 4, 5, 6, 7, 8, 9}
setA.difference_update (setB)
print (setd)
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8.6.3 symmetric_difference_update()
Set 8090032038 o’]oée@ooé element gpz03 ©050005(Ge set §52003:¢ (rﬁ:né element
03 0p20pSi Update cpSa0aSii

# symmetric difference update() : Update the set by only keeping the el
ements found in either set, but not in both

setA = {1, 2, 3, 4, 5, 6, 7, 8, 9}
setB {1, 2, 3, 10, 11, 12}
setA.symmetric_difference_update (setB)

print (setA)

{4, 5, 6, 7, 8, 9, 10, 11, 12}

# Note: all update methods also work with other iterables as argument,
e.g lists, tuples

setA.update([1, 2, 3, 4, 5, 6])

setA

(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

8.6.4 Copying

G(D%CQ)(Y)S%EOD ° c?é:qp:gao .update(), .copy() o@@o%aoén

it

set org = {1, 2, 3, 4, 5}

# this just copies the reference to the set, so be careful
set_copy = set org
set_copy

# now modifying the copy also affects the original

set_copy.update([3, 4, 5, 6, 7])
print("Copy Set :", set_copy)
print("Original Set :", set_org)

Copy Set : {1, 2, 3, 4, 5, 6, 7}
Original Set : {1, 2, 3, 4, 5, 6, 7}
# use copy () to actually copy the set
set org = {1, 2, 3, 4, 5}

set _copy = set_org.copy ()
set_copy

# now modifying the copy does not affect the original
set_copy.update([3, 4, 5, 6, 7])
print("Copy Set :", set_ copy)
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print("Original Set :", set_ org)

Copy Set : {1, 2, 3, 4, 5, 6, 7T}

Original Set : {1, 2, 3, 4, 5}

8.7 Subset, Superset, and Disjoint

8.7.1 issubset() Method

Set ooog?oaé oo[§o: set oosﬁ?eﬁ 3980539(35:0303? @03 e@o%o% .issubset() @E o><§%€ooén set

OOOSO element 0"390"(\5"3) S OO@’J" Set OOO% (I\) 8 (.S]OEG 8 True GO"CSQSG Q"
1 q°s N e ° ? 08 ‘?cbﬂ °-YR @

setA {1, 2, 3, 4, 5, 6}
setB {1, 2, 3}
# Return True if all items setB are present in set A

print (setA.issubset (setB))

C o C_0¢C C C C
# True - setB OD@ setA tgﬁ 3’30)0’)3’BLL)C30)®EE @Q)OJ@II

print (setB.issubset (seth))
False
True
8.7.2 issuperset() Method
set x @ item q[o3 s@osd’?:oap_s sety 06085 ﬁc@cgﬁ @%‘,eo:oapén (return True if all items set x
are present in set y:)

x {"a", "b", ch}
y = {Hf", llell, "d", "C", "b", nan}

z = x.issubset (y)

print (z)

True

# issuperset (setX): Returns True if the set contains setX
print (setA.issuperset (setB)) # True

print (setB.issuperset (setd))

True
False
8.7.3 isdisjoint() Method
set x oéej; item ooos?sﬂ sety 06038 eé’lcgjé True @@eozwén (Return True if no items in set x

is present in set y)

x = {"apple", "banana", "cherry"}
y = {"google", "microsoft", "facebook"}
z = x.isdisjoint (y)
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# isdisjoint (setX) : Return True if both sets have a null intersection,
i.e. no same elements

setC = {7, 8, 9}

print (setA.isdisjoint (setB))
print (setA.isdisjoint (setC))
False

True

8.8 Frozenset

Frozen set a@ooé@o @ésj e@oé:ej(immutable) set @o%oop_gn Frozen set 093
< (e C C c <
oo@eaoooo[gzooaeg?om [gcej e[_apc:ej CN[Eleplelell

Frozen set is just an immutable version of normal set. While elements
of a set can be modified at any time, elements of frozen set remains
the same after creation. Creation with:

my frozenset = frozenset(iterable)

a = frozenset ([0, 1, 2, 3, 4])
odds = frozenset ({1, 3, 5, 7, 9})
evens = frozenset ({0, 2, 4, 6, 8})

print (odds.union (evens))
print (odds.intersection (evens))
print (odds.difference (evens))

frozenset ({0, 1, 2, 3, 4, 5, 6, 7, 8, 9})
frozenset ()

frozenset ({1, 3, 5, 7, 9})

b = frozenset('asdfagsa')
print (b)

frozenset({'d', 'g', 'f', 's', 'a'})
frozenset ({'f', 'g', 'd', 'a', 's'})

cities = frozenset(["Frankfurt", "Basel", "Freiburg"])
print(cities)

frozenset ({'Freiburg', 'Basel', 'Frankfurt'})

Passing a dictionary to the set() method will create a set of its key

print (dir (set))

[' _and ', ' class__ ', '__contains__ ', ' _delattr_ ', ' dir ',

' doc_ ', ' _eq ', ' format ', ' ge ', ' getattribute ', ' gt _
_'y '_hash ', ' iand__ ', '__init ', '__init subclass__ ', '__ior_ ',

' isub_ ', ' iter ', ' ixor ', ' le ', ' len_ ', ' 1t ', ' ne

', ' _new_ ', ' or ', ' rand ', ' reduce_ ', ' _reduce ex ', '
repr_ ', '_ror_ ', ' rsub ', ' rxor_ ', ' setattr_ ', ' sizeof ',
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' _str ', ' _sub ', ' subclasshook ', '__xor ', 'add', 'clear', 'c
opy', 'difference', 'difference_update', 'discard',6 'intersection',6 'int
ersection_update', 'isdisjoint',6 'issubset', 'issuperset',6 'pop', 'remov
e', 'symmetric_difference',6 'symmetric_difference_ update', 'union', 'upd
ate']

8.9 Set Comprehensions

(o] ° < cocC <
Set o0 for loop Q?:sj eptovi=ls enlept-letebron]]

# zae[gﬁpz(ﬁj ooéq% empty set oooSeLo méeamwgooéu
squares = set()
for i in range(5):
squares.add(i * i) # squares set 0593 08%8(7% g%o&oocej méal"’lléggoo

print (squares) # 610354{[30’]:1)&% squares list U‘?G@’S@&)éll

C C NN < Q < < < < C < oc < . .
S@CD(Y)%C G@D@?QD@ (T.)Gj qomowgc?@:@g @:?GGF?COO@II ist comprehen5|on

new_list = [expression for member in iterable]

# better: use list comprehension

# new list = [expression for member in iterable]
squares = {1 * i for i in range(5)}

print (squares)

# set comprehension

quote = "hello everybody"

unique vowels = {i for i in quote if i in 'aeiou'}
print (unique_ vowels)

squares = {i: i * i for i in range(5)}
print (squares)
{lel, lol}

{0: 0, 1: 1, 2: 4, 3: 9, 4: 16}

#Set &{onrof for loop o?@ ooéeeoo(rg%éoaéu

#{ expression for expression in iterable }

a_set = {number for number in range(l,6) if number % 3 == 1}
a_set
{1, 4}

-End of Set-
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