UNITII DATATYPES IN PYTHON

Lists, Tuples,Sets,Strings,Dictionary,Modules:ModuleLoadingandExecution—
Packages—MakingYourOwnModule—ThePythonStandardL.ibraries.

PART A (2 MARKS)

1. Give the difference between list and tuple?

Sno LIST TUPLE
1 Lists are mutable Tuples are immutable
5 The implication of iterations is The implication of iterations

Time-consuming Is comparatively Faster

The list is better for performing A Tuple data type is
3  operations, such as insertion and appropriate for accessing the
deletion. elements

2. What is slicing in list mention its syntax with example?
slicing is the extraction of a part of a string, list, or tuple. It enables users to access the
specific range of elements by mentioning their indices.
Syntax: Object [start:stop:step]
“Start” specifies the starting index of a slice.
“Stop” specifies the ending element of a slice
3. What is tuple in python data collection?
Tuples are used to store multiple items in a single variable.
e Tuple is one of 4 built-in data types in Python used to store collections of data,
the other 3 are List, Set, and Dictionary, all with different qualities and usage.
e A tuple is a collection which is ordered and unchangeable.
e Tuples are written with round brackets.
4. What is meant by set in python?
Set is a data type in python used to store several items in a single variable. It is one of
the four built-in data types (List, Dictionary, Tuple, and Set) having qualities and usage
different from the other three. It is a collection that is written with curly brackets and is
both unindexed and unordered.

5. Explain dictionary in python?
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Dictionaries are used to store data values in key: value pairs. A dictionary is a collection
which is ordered, changeable and do not allow duplicates. Dictionaries are written with
curly brackets, and have keys and values:

6. What is len function and explain how it is used on strings with an example?
The len() function returns the number of items in an object. When the object is a string,
the len() function returns the number of characters in the string.

7. How to split string and what function is used to perform that operation?
The split() function in Python is a built-in string method that is used to split a string into
a list of substrings based on a specified delimiter. The function takes the delimiter as an
argument and returns a list of substrings obtained by splitting the original string
wherever the delimiter is found.

8. Write a program to reverse the given number?
num = 1234
reversed_ num =20
while num 1= 0:
digit =num % 10
reversed_num = reversed_num * 10 + digit
num //=10
print("Reversed Number: " + str(reversed_num))

PART B AND C
1. Explain the following with example
(I) creating the list
Lists in Python can be created by just placing the sequence inside the square brackets[].

# Python program to demonstrate
# Creation of List

# Creating a List
List =[]
print("Blank List: ")
print(List)

# Creating a List of numbers
List = [10, 20, 14]
print("\nList of numbers: ")
print(List)

# Creating a List of strings and accessing
# using index

List = ["Geeks", "For", "Geeks"]
print("\nList Items: ")



print(List[0])

print(List[2])

(i)Accessing the elements of list

In order to access the list items refer to the index number. Use the index operator [ ] to
access an item in a list. The index must be an integer. Nested lists are accessed using nested
indexing.

# Python program to demonstrate

# accessing of element from list

# Creating a List with
# the use of multiple values
List = ["Geeks", "For", "Geeks"]

# accessing a element from the

# list using index number
print(*Accessing a element from the list™)
print(List[0])

print(List[2])

(ili) Adding elements to list

Elements can be added to the List by using the built-in append() function. Only one element
at a time can be added to the list by using the append() method, for the addition of multiple
elements with the append() method, loops are used. Tuples can also be added to the list with
the use of the append method because tuples are immutable. Unlike Sets, Lists can also be
added to the existing list with the use of the append() method.

Eg:

List =]

print("Initial blank List: ")
print(List)

# Addition of Elements

# in the List

List.append(1)

List.append(2)

List.append(4)

print("\nList after Addition of Three elements: ")
print(List)

# Adding elements to the List
# using lterator
for i in range(l, 4):
List.append(i)
print("\nList after Addition of elements from 1-3: ")
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print(List)

# Adding Tuples to the List
List.append((5, 6))

print("\nList after Addition of a Tuple: ")
print(List)

# Addition of List to a List

List2 = ['For', 'Geeks']
List.append(List2)

print("\nList after Addition of a List: ")
print(List)

(iv) Delete elements from list

Elements can be removed from the List by using the built-in remove() function but an Error
arises if the element doesn’t exist in the list. Remove() method only removes one element at
a time, to remove a range of elements, the iterator is used. The remove() method removes the
specified item.

Eq:

# Python program to demonstrate

# Removal of elements in a List

# Creating a List
List=11, 2, 3,4,5,6,

7,8,9,10,11,12]
print(“Initial List: ")
print(List)

# Removing elements from List

# using Remove() method

List.remove(5)

List.remove(6)

print("\nList after Removal of two elements: ")
print(List)

2. Define dictionary in python. Outline the operation in dictionary with an example.
Soln:
Dictionary in Python is a collection of keys values, used to store data values like a map,
which, unlike other data types which hold only a single value as an element.
Creating a Dictionary
In Python, a dictionary can be created by placing a sequence of elements within
curly {} braces, separated by ‘comma’. Dictionary holds pairs of values, one being the Key
and the other corresponding pair element being its Key:value. Values in a dictionary can be
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of any data type and can be duplicated, whereas keys can’t be repeated and must
be immutable.

Adding elements to a Dictionary

Addition of elements can be done in multiple ways. One value at a time can be added to a
Dictionary by defining value along with the key e.g. Dict[Key] = ‘Value’. Updating an
existing value in a Dictionary can be done by using the built-in update() method. Nested key
values can also be added to an existing Dictionary.

Accessing elements of a Dictionary

In order to access the items of a dictionary refer to its key name. Key can be used inside
square brackets.

Dictionary methods

Method Description

dic.clear() Remove all the elements from the dictionary
dict.copy() Returns a copy of the dictionary

dict.get(key, default = “None”) Returns the value of specified key

dict.items() Returns a list containing a tuple for each key value pair
dict.keys() Returns a list containing dictionary’s keys
dict.update(dict2) Updates dictionary with specified key-value pairs
dict.values() Returns a list of all the values of dictionary

pop() Remove the element with specified key

popltem() Removes the last inserted key-value pair
dict.setdefault(key,default= set the key to the default value if the key is not specified
“None”) in the dictionary

dict.has_key(key) returns true if the dictionary contains the specified key.

dict.get(key, default = “None”) used to get the value specified for the passed key.



Eq:

# demo for all dictionary methods
dictl = {1: "Python", 2: "Java", 3: "Ruby", 4: "Scala"}

# copy() method
dict2 = dictl.copy()
print(dict2)

# clear() method
dictl.clear()
print(dictl)

# get() method
print(dict2.get(1))

# items() method
print(dict2.items())

# keys() method
print(dict2.keys())

# pop() method
dict2.pop(4)
print(dict2)

# popitem() method
dict2.popitem()
print(dict2)

# update() method
dict2.update({3: "Scala"})
print(dict2)

# values() method
print(dict2.values())

3. write a python program implementing application using list and tuples?

LIST PROGRAM

list = [“apple”, “’ball”,” cat”,” dog”]
print(list)

print(list[0])

list2 =[1,3,5,7,8,4]




print(sum(list2))
print(min(list2))
print(max(list2))
print(list2[0])
print(list2[-1])

OuUTPUT

[‘apple’,’ball’,’cat’,’dog’]
Apple

28

1

8
1
4

TUPLE PROGRAM

Tuplel tuple(input(“enter the tuple elemets...”)
Print(tuplel)

Count=0

For I in tuplel:

Print(“tuple1[%d] = %s”(count, 1)

Count = count+1

OUTPUT

Enter the tuple elements... 98765
(°9°,°8°,77°,°6°,’5")

Tuplel[0] =9

Tuplel[1] =8

Tuplel[2] =7

Tuplel[3] =6

Tuplel[4] =5

4. what is sets? Explain python sets in detail discussing the operation and methods

with suitable example?
Soln:

e Sets are used to store multiple items in a single variable.

e Setis one of 4 built-in data types in Python used to store collections of data, the other 3
are List, Tuple, and Dictionary, all with different qualities and usage.

e A setis a collection which is unordered, unchangeable*, and unindexed.

e Sets are written with curly brackets.
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Unordered
e Unordered means that the items in a set do not have a defined order.
e Set items can appear in a different order every time you use them, and cannot be
referred to by index or key.
Eg:
thisset = {"apple", "banana", "cherry"}
print(thisset)

Unchangeable

Set items are unchangeable, meaning that we cannot change the items after the set has been
created.

Once a set is created, you cannot change its items, but you can remove items and add new
items

Duplicates Not Allowed

Sets cannot have two items with the same value.
Eg:

thisset={"apple", "banana", "cherry", "apple"}
print(thisset)

Output

{‘banana’, ‘cherry’, ‘apple’}

Get the Length of a Set

To determine how many items a set has, use the len() function.
Eg:

thisset = {"apple", "banana", "cherry"}

print(len(thisset))

Output

3

Example
Days=set([“Monday”,”Tuesday”,”Wednesday”,” Thursday”,” ’Friday”,
”Saturday”, “Sunday”])

Print(days)

Print(type(days))

Print(“looping through the set elements...”)

For i in Days:

Print(i)



5. Explain briefly about strings and its function with example?

Python string is the collection of the characters surrounded by single quotes, double quotes, or
triple quotes. The computer does not understand the characters; internally, it stores
manipulated character as the combination of the O's and 1's.

Each character is encoded in the ASCII or Unicode character. So we can say that Python
strings are also called the collection of Unicode characters.

In Python, strings can be created by enclosing the character or the sequence of characters in
the quotes. Python allows us to use single quotes, double quotes, or triple quotes to create the
string.

Creating String in Python

We can create a string by enclosing the characters in single-quotes or double- quotes. Python
also provides triple-quotes to represent the string, but it is generally used for multiline string
or docstrings.

#Using single quotes
strl = 'Hello Python'

print(strl)

#Using double quotes
str2 = "Hello Python"
print(str2)

#Using triple quotes

str3 = ""'Triple quotes are generally used for
represent the multiline or
docstring™

print(str3)

Accessing characters in Python String

In Python, individual characters of a String can be accessed by using the method of
Indexing. Indexing allows negative address references to access characters from the back of
the String, e.g. -1 refers to the last character, -2 refers to the second last character, and so
on.

While accessing an index out of the range will cause an IndexError. Only Integers are
allowed to be passed as an index, float or other types that will cause a TypeError.

String Slicing

In Python, the String Slicing method is used to access a range of characters in the String.
Slicing in a String is done by using a Slicing operator, i.e., a colon (:). One thing to keep in
mind while using this method is that the string returned after slicing includes the character at
the start index but not the character at the last index.

Example:
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In this example, we will use the string-slicing method to extract a substring of the original
string. The [3:12] indicates that the string slicing will start from the 3rd index of the string to
the 12th index, (12th character not including). We can also use negative indexing in string
slicing.

Reversing a Python String

By accessing characters from a string, we can also reverse strings in Python. We can
Reverse a string by using String slicing method.

Example:

In this example, we will reverse a string by accessing the index. We did not specify the first
two parts of the slice indicating that we are considering the whole string, from the start index
to the last index.

Deleting/Updating from a String

In Python, the Updation or deletion of characters from a String is not allowed. This will
cause an error because item assignment or item deletion from a String is not supported.
Although deletion of the entire String is possible with the use of a built-in del keyword. This
Is because Strings are immutable, hence elements of a String cannot be changed once
assigned. Only new strings can be reassigned to the same name.

Updating a character

A character of a string can be updated in Python by first converting the string into a Python
List and then updating the element in the list. As lists are mutable in nature, we can update
the character and then convert the list back into the String.

Another method is using the string slicing method. Slice the string before the character you
want to update, then add the new character and finally add the other part of the string again
by string slicing.

Updating Entire String

As Python strings are immutable in nature, we cannot update the existing string. We can only
assign a completely new value to the variable with the same name.

Deleting a character

Python strings are immutable, that means we cannot delete a character from it. When we try to
delete thecharacter using the del keyword, it will generate an error.

Deleting Entire String

Deletion of the entire string is possible with the use of del keyword. Further, if we try to print
the string, this will produce an error because the String is deleted and is unavailable to be
printed.

Escape Sequencing in Python

While printing Strings with single and double quotes in it causes SyntaxError because String
already contains Single and Double Quotes and hence cannot be printed with the use of either
of these. Hence, to print such a String either Triple Quotes are used or Escape sequences are
used to print Strings.

Escape sequences start with a backslash and can be interpreted differently. If single quotes are
used to represent a string, then all the single quotes present in the string must be escaped and
the same is done for Double Quotes.
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Formatting of Strings

Strings in Python can be formatted with the use of format() method which is a very versatile
and powerful tool for formatting Strings. Format method in String contains curly braces {} as
placeholders which can hold arguments according to position or keyword to specify the order.

Python String constants

Built-In Function

string.ascii letters

string.ascii lowercase

string.ascii uppercase

string.digits

string.hexdiqits

string.letters
string.lowercase
string.octdigits
string.punctuation

string.printable

String.endswith()

String.startswith()

String.isdigit()

String.isalpha()

Description

Concatenation of the ascii_lowercase and ascii_uppercase constants.
Concatenation of lowercase letters
Concatenation of uppercase letters
Digit in strings
Hexadigit in strings
concatenation of the strings lowercase and uppercase
A string must contain lowercase letters.
Octadigit in a string
ASCII characters having punctuation characters.
String of characters which are printable

Returns True if a string ends with the given suffix otherwise returns
False

Returns True if a string starts with the given prefix otherwise returns
False

Returns “True” if all characters in the string are digits, Otherwise, It
returns “False”.

Returns “True” if all characters in the string are alphabets,
Otherwise, It returns “False”.
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Built-In Function Description

string.isdecimal() Returns true if all characters in a string are decimal.
one of the string formatting methods in Python3, which allows
str.format() multiple substitutions and value formatting.
String.index Returns the position of the first occurrence of substring in a string
string.uppercase A string must contain uppercase letters.
string.whitespace A string containing all characters that are considered whitespace.

Method converts all uppercase characters to lowercase and vice

string.swapcase() versa of the given string, and returns it

returns a copy of the string where all occurrences of a substring is

replace() replaced with another substring.
Deprecated string functions
Built-In Function Description
string.Isdecimal Returns true if all characters in a string are decimal
String.Isalnum Returns true if all the characters in a given string are alphanumeric.
string.Istitle Returns True if the string is a title cased string

String.partition  splits the string at the first occurrence of the separator and returns a tuple.

String.lIsidentifier Check whether a string is a valid identifier or not.
String.len Returns the length of the string.

Returns the highest index of the substring inside the string if substring is

String.rindex found.

String.Max Returns the highest alphabetical character in a string.
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Built-In Function Description

String.min Returns the minimum alphabetical character in a string.

String.splitlines

Returns a list of lines in the string.

string.capitalize

Return a word with its first character capitalized.

string.expandtabs

Expand tabs in a string replacing them by one or more spaces

string.find Return the lowest indexing a sub string.
string.rfind find the highest index.
. Return the number of (non-overlapping) occurrences of substring sub in
string.count string
string.lower Return a copy of s, but with upper case, letters converted to lower case.
strina.solit Return a list of the words of the string, If the optional second argument

sep is absent or None

string.rsplit()

Return a list of the words of the string s, scanning s from the end.

rpartition() Method splits the given string into three parts
: e Return a list of the words of the string when only used with two
string.splitfields
arguments.

string.join Concatenate a list or tuple of words with intervening occurrences of sep.

string.stri It returns a copy of the string with both leading and trailing white spaces
' removed

string.lIstrip Return a copy of the string with leading white spaces removed.

string.rstrip Return a copy of the string with trailing white spaces removed.
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Built-In Function Description

string.swapcase Converts lower case letters to upper case and vice versa.
string.translate Translate the characters using table
string.upper lower case letters converted to upper case.
string.ljust left-justify in a field of given width.
string.rjust Right-justify in a field of given width.
string.center() Center-justify in a field of given width.

string-zfill Pad a numeric string on the left with zero digits until the given width is
string-znii reached.

Return a copy of string s with all occurrences of substring old replaced

string.replace by new.

Returns the string in lowercase which can be used for caseless

string.casefold() comparisons

Encodes the string into any encoding supported by Python. The default

string.encode encoding is utf-8.

string.maketrans Returns a translation table usable for str.translate()

Advantages of String in Python:

« Strings are used at a larger scale i.e. for a wide areas of operations such as storing and
manipulating text data, representing names, addresses, and other types of data that can be
represented as text.

« Python has a rich set of string methods that allow you to manipulate and work with strings
in a variety of ways. These methods make it easy to perform common tasks such as
converting strings to uppercase or lowercase, replacing substrings, and splitting strings into
lists.

« Strings are immutable, meaning that once you have created a string, you cannot change it.
This can be beneficial in certain situations because it means that you can be confident that
the value of a string will not change unexpectedly.
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« Python has built-in support for strings, which means that you do not need to import any
additional libraries or modules to work with strings. This makes it easy to get started with
strings and reduces the complexity of your code.

« Python has a concise syntax for creating and manipulating strings, which makes it easy to
write and read code that works with strings.

Drawbacks of String in Python:

« When we are dealing with large text data, strings can be inefficient. For instance, if you
need to perform a large number of operations on a string, such as replacing substrings or
splitting the string into multiple substrings, it can be slow and consume a lot resources.

« Strings can be difficult to work with when you need to represent complex data structures,
such as lists or dictionaries. In these cases, it may be more efficient to use a different data
type, such as a list or a dictionary, to represent the data.

6. Whatdoyou meantby pythonlDE?Explainindetail?

The term "IDE" refers for "Integrated Development Environment,” which is acoding tool
that aids in automating the editing, compiling, testing, and other stepsof an SDLC while
making it simple for developers to execute, write, and debugcode.

It is specifically made forsoftware development and includes a number of toolsthat
areusedinthe creation andtestingofthe software.

. PyCharm

« Spyder

o PyDev

« Atom

. Wing

« JupyterNotebook
« Thonny

Pycharm

TheJetBrainscreatedPyCharm,across-platformintegratedDevelopmentEnvironment (IDE)
created specifically for Python. It is the most popular IDE andisaccessibleinboth
apremium andafreeopen-sourceversion. By handlingeverydayduties,a lotoftime issaved.

It is a full-featured Python IDE with a wealth of features including auto codecompletion,
easy project navigation, quick error checking and correction, supportforremote
development,databaseaccessibility,etc.
Features

o Smartcodenavigation
o ErrorsHighlighting
o Powerfuldebugger

spyder
Spyder is a well-known open-source IDE that is best suited for data research andhas a

high level of recognition in the industry. Scientific Python
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DevelopmentEnvironmentisSpyder'sfullname.ltsupportsallpopularoperatingsystems,inclu
ding Windows,MacOS X,and Linux.

Anumberoffeaturesareofferedbyit,includingalocalisedcodeeditor,adocument ~ viewer, a
variable  explorer, an integrated  console,  etc. It also  supports
anumberofscientificmodules,including SciPyand NumPy.

Features
o Propersyntaxhighlightingandautocodecompletion
o Performswellinmulti-languageeditorandautocodecompletionmode

pydev
As an external plugin for Eclipse, PyDev is one of the most popular Python

IDEs.ThePythonprogrammerswhohaveabackgroundinJavanaturallygravitatetowards this
Pythoninterpreterbecauseitisso well-likedbyusers.

In2003-
2004, AleksandarTotic,whoiswellknownforhisworkontheMosaicbrowser,contributedtot

he Pydev project.

Djangointegration,codeauto-completion,smartandblockindents,amongotherfeatures,are
featuresof Pydev.
Features
o StrongParameterslikerefactoring,debugging,codeanalysis,andcodecov
eragefunction.
o ltsupportsvirtualenvironments,Mypy,andblackformatter.
o AlsosupportsPyL.intintegration,remotedebugger,Unittestintegration,etc.

Atom
GitHub,acompanythatwasfirstfoundedasanopen-source,cross-platformproject, is  the
company that creates Atom. It is built on the Electron framework,which enables cross-
platform desktop applications utilising Chromium and Node.jsand is dubbed the
"HackableText Editorfor the21st Century."

Features
o VisualizetheresultsonAtomwithout openanyotherwindow.
o Apluginnamed"MarkdownPreviewPlus"providesbuilt-
insupportforediting andvisualizingMarkdown files.
WING
It'sdescribedasacross-platformIDEwithatonneofusefulfeaturesandrespectable
development support. It is free to use in its personal edition. The 30-daytrialperiod
forthepro versionis provided forthebenefit ofthedevelopers.
Features
Customizableandcanhaveextensionsaswell



JUPYTERNOTEBOOK
JupyterisoneofthemostusedPythonnotebookeditorsthatisusedacrosstheData Science

industry. You can create and edit notebook documents using this webapplication, which
iIs based on the server-client architecture. It utilises Python'sinterpretivenature
toitsfullestpotential.

Features
o Supportsmarkdowns
o Easycreationandeditingofcodes
o ldealforbeginnersindatascience

THONNY
Thonny isa Python IDE (IntegratedDevelopmentEnvironment) that is open-source, free,

and geared towards beginners. Since its initial release in 2016, it hasgrown tobeawell-
liked optionfornovicePython coders.

Thonny's user-friendly interface is one of its most distinguishing qualities. It makesit
simple for beginners to learn Python and debug their programmes because
itincorporatesacodeeditor,debugger,andREPL(Read-Eval-Print-Loop)inasingle
window. To assist users with writing proper code, Thonny also has tools
likecodecompletion,syntaxhighlighting,anderrorhighlighting.

Thonny IDE that works well for teaching and learning programming is Thonny.Software
that highlights syntax problems and aids code completion was created attheUniversityof

Tartu.

Features
o Simpledebugger
o Supportshighlightingerrorsandautocodecompletion

6. Explainaboutpackagesinpythonwithexample?
Thefilesareorganizeindifferentfoldersandsubfoldersbasedonsomecriteria,sothattheycanbe

managedeasilyandefficiently.Forexample,wekeepallourgamesinaGamesfolderandwecaneve

nsubcategorizeaccordingtothegenreofthegameorsomethinglikethis. Thesameanalogyisfollow
edbythepackagesinPython.

WhatisaPythonPackage?
Pythonmodulesmaycontainseveralclasses,functions,variables,etc.whereasPytho
npackagescontainseveralmodules.Insimplerterms,PackageinPythonisafoldertha
tcontainsvariousmodulesasfiles.

CreatingPackage
createapackageinPythonnamedmypckgthatwillcontaintwomodules modlandmod?2.

Tocreatethismodulefollowthebelowsteps:
Createafoldernamedmypckag.
InsidethisfoldercreateanemptyPythonfilei.e. init__.py
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Thencreatetwomodulesmodlandmod2inthisfolder.
init__.pyhelpsthePythoninterpreterrecognizethefolderasapackage. Italsospecifiestheresourcestob
eimportedfromthemodules.Iftheinit__.pyisemptythismeansthatallthefunctionsofthemoduleswillb

eimported.Wecanalsospecifythefunctionsfromeachmoduletobemadeavailable.
Forexample,

from .mod1 import gfg
from.mod2importsum
ImportModulesfromaPackage
WecanimportthesePythonmodulesusingthefrom...importstatementandthedot
(.)operator.
Syntax:

importpackage _name.module_name
Example
frommypckg

importmod1frommypckg
importmod2mod1.gfg()
res = mod2.sum(1, 2)print(res)
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