Set Data structure
==================

=> Set is one of the pre-defined datatype in python like: strings, list and tuple.
For each pre-defined datatype we have a pre-defined class
	Ex: string ==> str
	list ==> list
	tuple ==> tuple
	set ==> set
type() for any data definition, we can get its class name.
=> Set data in python must be define with '{}'
the elements with comma separation in the curly brace is considered as "set".

s1 = {} # dictionary
l1 = ()
l2 = []
l3 = ''
s2 = {1,2,3,4,5}

print(type(s1))
print(type(l1))
print(type(l2))
print(type(l3))
print(type(s2))

Note:
-----
In python empty set creation is not possible with {}
=> to create empty set, we can use "set()".

set():
------
1) set() function can be used to create the empty set.
s1 = set()

print(type(s1))
print(s1)

2) set() can use to convert any collect into set.

Syntax:
	variable= set(any-collection)

s = "Awesome"
t = (1,3,5,7,9)
l = [2,4,6,8,10]

s1 = set(s) # string converting into set
s2 = set(t) # tuple converting into set
s3 = set(l) # list converting into set

print(type(s1),type(s2),type(s3))

Features of Set:
===========
1) Set is a collection.
2) Set is not an ordered datatype.
3) Set is not accepting duplicated elements.

s1 = {1,3,5,7,9,1,2,3,4,5}

print(s1)

4) Set is not index based.
5) Set is not supposed to use slicing.
6) Set is mutable datatype.


s = {1,2,3,4,5,6,7,10,9,8}

print(s)
print(id(s))

# to make add any new element to set we cannot use index. We can use add()

s.add(20)

print(s)
print(id(s))

7) Set is allowed to define with homogenous elements and also with heterogeneous elements.

s1 = {1,2,3,4,10,9,8,7,5,6}

print(s1)

s2 = {'a',99,True,'r','b',79,19.20}

print(s2)

Set Handling Functions:
================

1) Adding of elements into the set:
=======================
add():
------
Syntax:
	set-data-name.add(element-value)

=> add() can add the given element at any position of the set.
s1 = {1,2,3,4,10,9,8,7,5,6}

s1.add(20)

print(s1)

s1.add(30)

print(s1)

Scenario:
---------
Employee data sheet
	100 employee_info {'mail1','mail2'}

new employee joined
	employee_info.add('new-emp-mail')
	
update():
---------
=> update() can be used to add more than one element into the set.
Syntax:
	set-data-name.update(ele1, ele2, ele3,...)

Note:
-----
update() can accept a collection of elements (list, tuple, set etc.,) to add into set.

s1 = {1,2,3,4,10,9,8,7,5,6}
s1.update((20,30,40))
print(s1)
c1 = {'a','e','i','o','u'}
s1.update(c1);print(s1)
2) Removing of elements from set:
=======================
remove():
-----------
=> remove() can remove the specified element from the set.
Syntax:
	set-data-name.remove(element)

=> If the specified element is not in the set,
remove() can return "key error".

s1 = {1,2,3,4,10,9,8,7,5,6}

s1.remove(7)

print(s1)

s1.remove(100)

print(s1)

discard()
----------
=> this is same as remove().

Syntax:
	set-data-name.discard(element)

s1 = {1,2,3,4,10,9,8,7,5,6}

s1.discard(7)

print(s1)
s1.discard(100)
print(s1)
remove() Vs discard():
--------------------------
remove() can return "key error" when the specified element is not the given set
discard() cannot return any error even the specified element is not present in the given set.

pop():
--------
=> to remove the random element from the set we can use "pop()".

Syntax:
	set-data-name.pop()

s1 = {1,2,3,4,10,9,8,7,5,6}

s1.pop()

print(s1)

s1.pop()

print(s1)

s1.pop()

print(s1)

clear():
---------
=> to clear the whole set (or)
making of set as empty is possible with clear().
Syntax:
	set-data-name.clear()
s1 = {1,2,3,4,10,9,8,7,5,6}

print(s1)

s1.clear()

print(s1)

Note:
----
del operator on sets can be used to delete the whole set permanently but we cannot delete the individual elements of the set.

s1 = {1,2,3,4,10,9,8,7,5,6}

# print(del s1[0])
del s1

print(s1)
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Set Aliasing and Cloning
================
=> Set aliasing can be defined using "assignment operator".
When we can create a set from another set using assignment operator,
in this case, both the sets can point to the same address location.
=> After that, if any change on any set can reflect on another set automatically.
This concept is called as "Set aliasing".

s1 = eval(input("Enter set:"))

# set aliasing is possible to define with '='

s2 = s1

print("The Sets before change:")
print("s1 = ",s1)
print("s2 = ",s2)
print("Address of s1 = ",id(s1))
print("Address of s2 = ",id(s2))

s1.add(10000)

print("The Sets after change:")
print("s1 = ",s1)
print("s2 = ",s2)
print("Address of s1 = ",id(s1))
print("Address of s2 = ",id(s2))



Note:
----
Aliasing is always allowed to define on mutable datatypes only.

Set Cloning:
------------
cloning on sets can be defined using "copy()".

Syntax:
	set2 = set1.copy()

=> while using copy() to create another set from one set
both the sets can points to the different address locations.
because of this the change on one never reflect on another.

s1 = {11,101,111,1001,1111,10001}

s2 = s1.copy()

print("The sets before change:")
print("S1 = ",s1)
print("S2 = ",s2)

print("Address of s1 = ",id(s1))
print("Address of s2 = ",id(s2))

s2.add(10000)

print("The sets after change:")
print("S1 = ",s1)
print("S2 = ",s2)

print("Address of s1 = ",id(s1))
print("Address of s2 = ",id(s2))

Set Math Operations:
===============
=> In python, there are four math operations are available for sets:
	1) Set Union
	2) Set Intersection
	3) Set Difference
	4) Set Symmetric Difference

1) Set Union:
---------------
-> set union can create the new set
with all the elements from set1 and set2 
by eliminating duplicates.

Assume:
s1 = {1,3,5,7,9}
s2 = {1,2,3,4,5,6,7}

s1 U s2 ==> s3 = {1,3,5,7,9,2,4,6,9}

=> the pre-defined function for the set union is: "union()".

Syntax:
	new-set-object = s1.union(s2)

s1 = {1,3,5,7,9}
s2 = {1,2,3,4,5,6,7}

print("s1 = ",s1)
print("s2 = ",s2)

s3 = s1.union(s2)

print("s1 = ",s1)
print("s2 = ",s2)
print("s3 = ",s3)

2) Set Intersection:
--------------------
=> Set intersection operation can create the new set object
with common elements from both the sets.

s1 = {1,3,5,7,9}
s2 = {1,2,3,4,5,6,7}

s1 intersection s2 ==> s3 = {1, 3, 5, 7}

=> to define the set intersection, "intersection()".

Syntax:
	new-set-object = s1.intersection(s2)

s1 = {1,3,5,7,9}
s2 = {1,2,3,4,5,6,7}

print("s1 = ",s1)
print("s2 = ",s2)

s3 = s1.intersection(s2)

print("s1 = ",s1)
print("s2 = ",s2)
print("s3 = ",s3)

3) Set Difference:
--------------------
=> The set difference can create the new set 
with the elements which are present only in set1 (first set).

s1 = {1,3,5,7,9}
s2 = {1,2,3,4,5,6,7}
s1 difference s2 ==> s1 - s2 ==> s3
s3 = {9}
=> the set difference can be defined in python using "difference()".

Syntax:
	new-set-object = s1.difference(s2)

s1 = {1,3,5,7,9}
s2 = {1,2,3,4,5,6,7}

print("s1 = ",s1)
print("s2 = ",s2)

s3 = s1.difference(s2)

print("s1 = ",s1)
print("s2 = ",s2)
print("s3 = ",s3)

4) Set Symmetric Difference:
---------------------------------
=> Symmetric difference of sets ca create a new set object
with the elements which are only present in set1 and only present in set2.
=> Symmetric difference of sets can be defined using "symmetric_difference()".

Syntax:
	new-set-object = s1.symmetric_difference(s2)




s1 = {1,3,5,7,9}
s2 = {1,2,3,4,5,6,7}

print("s1 = ",s1)
print("s2 = ",s2)

s3 = s1.symmetric_difference(s2)

print("s1 = ",s1)
print("s2 = ",s2)
print("s3 = ",s3)
