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Data Types
Variables can hold values of different data types. 
Python is dynamically typed language.
Hence we need not define the type of variable while declaring it.
          type ()
 a=32
type(a)
· Int
           

1. Int
2. Float
3. Boolean
4. Complex
5. None
6. Numeric
7. List
8. Tuple
9. Set
10. Range
11. String
12. Dictionary

Data Structures
Way of organizing & storing elements in a computer.
Logical relationship between elements.
1. Sequence
2. List
3. Tuple
4. Set
5. Dictionary
Sequence
It is a data type that represents a group of elements.
Purpose of any sequence is to store & process group elements.
1. Strings
2. Lists
3. Tuples
4. Dictionary
All sequences have indexing and slicing operations.
Indexing and slicing are the properties of string.

















LISTS
· A list is a collection which is ordered and changeable.
· In python lists are written with square brackets.
thislist=[“apple” , ”banana” , “cherry”]
print(thislist)
· A list is a data structure in python that is a mutable, or changeable, ordered sequence of elements.
· Each elements or values that is inside of a list is called an Item.
· Item can be of any data type.
· Just as strings are defined as characters between quotes, lists are defined by having values between square brackets , [ ].
· A list is similar to an array that consists of a group of elements or items.
· Just like an array, a list can store elements.
· An array can store only one type of elements.
· A list can store different types of elements.
· So lists are more versatile and useful than an array.

Lists are great to use when you want to work with many related values. They enable you to keep data together that belongs together, condense your code, and perform the same methods and operations on multiple values at once.
When thinking about python lists and ither data structures that are type of collection, it is useful to consider all different collection you have on your computer.:-
1. Your assortment of file.
2. Your song playlists.
3. Your browser bookmarks.
4. Your emails.
5. Collection of videos you can access on a streaming service.
6. A text document, which is a list of lines.
7. The names in a phone book.
The logical structure of a list resembles the structure of a string. Each of items in a list is ordered by position. Like a character in a string, each item in a list has a unique index that specifies its position. The index of 1st item is 0, & index of last item is length of list minus 1. As sequence, lists and strings share many of same operators, but they include different sets of methods.
· As an ordered sequence of elements, each item in a list can be called individually through indexing.
· lists are compound data types made up of smaller parts and are very flexible because, they can have values added, removed and changed. 
· When you need to store a lot of values or iterate over value sand you want to be able to readily modify those values, you will likely want to work with list data type.
E.g.:
names=[“achu” ,“biju” , “ajay”]
When we print out the list, the output looks exactly like the list we created :
 print(names)
               [“achu”,”biju”,”ajay”]
List Literals
As you have seen, literal string values are written as sequence of characters enclosed in quote marks. A list literals is written as a sequence of data values separated by commas. The entire sequence is enclosed in square brackets.
[2001,2023,2024]			#list of integers
[“achu”,”biju”,”aju”]			#list of strings
[ ]					#empty list
Indexing Lists
Each item in a list corresponds to an index number, which is an integer value, starting with index number. We can access list items by referring to index number.
  name=
‘achu’	‘biju’		‘ajay’
1st item string ‘achu’ starts at index0 and list ends at index 2 with the item ajay. Because, each item in a python list has a corresponding index number. We are able to access and manipulate lists in same ways we can with other sequential data types.
Now we can call a discrete item of list by referring to its index number.
	print(names[1])
			biju
the index numbers for this list range from 0-2. So to call any of items individually, we would refer to index number like this:
	names[0]=’achu’
	names[1]=’biju’
	names[2]=’ajay’
if we call names with an index number of any that is greater than 2, it will be out of range as it will not be valid.
	print(names[18])
			IndexError: list index out of range
We can also access items from list with a -ve index number, by counting backwards from end of list, starting at -1.
This is especially useful if we have a long list and we want to an item towards the end of a list.
To print item ‘biju’ by using -ve index number:
	print(names[-2])
			biju
we can concatenate string items in a list with other strings using + operator.
print(‘Her name is’ + name[0])
Accessing Values in List 
To access values in lists, use square brackets for slicing along with the index or indices to obtain value available at that index.
To view elements of a list as a whole, we can simply pass the list name to print function.
stud=[556,”mothi”,84,96,84,75,84]
print stud[0]
print stud[0:2]		#[556,”mothi”]
print stud[2: ]			#[84,96,84,75,84]
print stud[ :3]			#[556,”mothi”,84]
print stud[ : ]			#[556,”mothi”,84,96,84,75,84]
print stud[-1:-7:-1]		#[84,75,84,96,84,”mothi”]
Range of indexes
You can specify a range of indexes by specifying where to start and where to end the range.
When specifying a range, the return value will be a new list with the specified items.
thislist=[‘apple’,’banana’,’cherry’,’orange’,’kiwi’,’melon’,’mango’]
print(thislist[2:5])
			cherry, orange, kiwi
this will return items from position 2 to 5.
1st item is position0
Item in position 5 is NOT included.
Print only lowerbound to upperbound-1
2 to 5-1


By leaving out the start value, range will start at 1st item.
This returns items from beginning to orange.
Print(thislist[ :4])
This will return items from index 0 to 4.
		Apple, banana, cherry, orange
Index 0 is 1st item and
Index 4 is 5th item
Item in index 4 is NOT included.


By leaving out the end value, range will go on to the end of list.
Print(thislist[2: ])
		Cherry, orange, kiwi, melon, mango
This returns the items from cherry to end
This returns items from index 2 to end
Index 0 is 1st item and
Index 2 is 3rd item

Creating lists using range() function
range() to generate a sequence of integers which can be stored in a list.
Range() is inbuilt function.
Syntax (rule):
	range(start, stop, stepsize)
where start – is optional, integer values, default value is zero
stop – is required, integer value, ending sequence, but this value will not be included in sequence
step-increment between each integer in sequence. Default is one.
E.g.:
numbers=list(range(0,11))
print numbers
		#[0,1,2,3,4,5,6,7,8,9,10]
Loop through a Lists
We can loop through list items by using for loop.
Print all items in list, one by one.
Display list by using for loop.










          List Operation / Methods

· Append
· Insert
· Remove
· Pop
· Delete
· Insert
· Insert multiple values
· Extend
· Sort
· Minimum
· Maximum
· Sum
· Clear
· Copy
· Count
· Index
· Reverse














Updating elements of list
List is mutable.
We can modify list.
· Append
· Update
· Delete
The elements depending upon our requirements.

Update
Update means change item value.
To change the value of a specific item, refers to the index number.
This can be done by accessing the specific element using indexing/slicing and assigning a new value.

lst=[4,7,6,8,9,3]
print lst
		#[4,7,6,8,9,3]
lst[2]=5
print lst
		#[3,7,5,8,9,3]
lst[2:5]=10,11,12
print lst
		#[4,7,10,11,12,3]
ls=[‘apple’,’banana’,’cherry’]
ls[1]=’grapes’
print ls
		#[apple,grapes,banana,cherry]

Concatenation of 2 lists
+ operator on 2 lists to join them
x + y
list y is joined at end of list x
	x=[10,20,30,40]
	y=[50,60,70,80]
	print x + y
			#[10,20,30,40,50,60,70,80]


Repetition of lists
We can repeat the elements of a list ‘n’ number of times using  ‘*’ operator.
x*n
list x will be repeated for n times.

Print(x*2)
		#[10,20,30,40,50,10,20,30,40,50]
Here, list x repeat for 2 times.

Membership in lists
We can check if an element is a member of a list by using ‘in’ & ‘not in’ operator.
To determine if a specified item is present in a list we use ‘in’ keyword returns True otherwise False.
If element is not in list, then not in operator returns True otherwise False.

x=[10,20,30,40,45,55,65]
a=20
print a in x
		#True

a=25
print a in x
		#False

a=45
print a not in x
		#false

a=40
print a not in x
		#true
Check if item exists
To determine if a specified item is present in a list use the ‘in’ keyword:
thislist=[‘apple’,’banana’,’cherry’]

if “apple” in thislist:
     print(“yes”, ‘apple’ is in the fruit list”)

list length
to determine how many items in a list has, use len() function.
Print the number of items in list

thislist=[“apple”,”banana”,”cherry”]
print(len(thislist))
			#3

Aliasing the list
Giving a new name to an existing list is called aliasing.
The new name is called alias name.
To provide a new name to list.
Use assignment operator (=).
x=[10,20,30,40,50,60]
y=x
print x
		#[10,20,30,40,50,60]
print y
		#[10,20,30,40,50,60]

x[1]=90
 print x
		#[10,90,30,40,50,60]
print y
		#[10,90,30,40,50,60]

Here, x is original name and 
y is alias name for same list
hence, any modifications done to x will also modify y and vice versa.

Cloning
Obtaining exact copy of an existing object (or list) is called cloning.
We can use slicing operator [:]
x=[10,20,30,40,50,60]
y=x[ : ]                            #x is cloned as y .
		print x 
			#[10,20,30,40,50,60]
		print y
			#[10,20,30,40,50,60]	
x[1]=90
print x
		#[10,90,30,40,50,60]
print y
		#[10,20,30,40,50,60]
#modify 1st element in x

A separate copy of all elements is stored into y
Lists x and y are independent lists
Hence any modifications to x will not affect y and vice versa.




Nested Lists
A list within another list is called Nested List.

c=[1,2,3,[10,20,30]]
print(c)
		#[1,2,3,[10,20,30]]
c[3]
		#[10,20,30]
c[3][0]
		#[10]
c[3][1]
		[20]
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