B.Sc.(Data Science) I sem
Problem Solving and Python Programming
Unit-II1

1. Explain List and its methods.

A list in Python is a built-in data structure used to store multiple values in a single variable.
It is an ordered and mutable collection, meaning that elements have a fixed position and the
values in the list can be changed after it is created. A list can store duplicate values and can
also hold different types of data such as integers, strings, and floats in the same list

Creating an empty list:
listl =]

Creating list with elements:
numbers = [1, 2, 3, 4]

names = ["Ravi", "Anita", "Kumar"]
mixed = [10, "Hello", 2.5]

Accessing elements from the list:

colors =["Red", "Blue", "Green"]
print(colors[0]) # Output: Red
print(colors[2]) # Output: Green

Methods of List

1. append(): Adds an element at the end of the list.
numbers.append(50)
print(numbers)

2. insert(): Adds an element at a specific position.
numbers.insert(1, 15)
print(numbers)

3. extend(): Adds multiple elements from another list.
numbers.extend([60, 70])
print(numbers)

4. remove(): Removes the first occurrence of a value.
numbers.remove(20)
print(numbers)

5. pop(): Removes and returns an element by index (default: last element).
numbers.pop()

6. clear(): Removes all elements from the list.
numbers.clear()



7. index(): Returns the index of the first occurrence of a value.
names.index("Ravi")

8. count(): Returns how many times a value appears in the list.
values =[1, 2, 2, 3]

print(values.count(2)) # Output: 2

9. sort() :Sorts the list in ascending order.

numbers.sort()

numbers.sort(reverse=True)

10. reverse(): Reverses the list order.
numbers.reverse()

. Explain Tuple and its methods.

A tuple is a collection data type in Python used to store multiple values in a single variable.
It is similar to a list, but tuples are immutable (cannot be changed after creation).

Creating a Tuple:

t1 = (10, 20, 30)

t2 = ("apple", "banana", "cherry")
t3=0) # empty tuple
Accessing Tuple Elements:

t=(10, 20, 30)

print(t[0]) #10
print(t[1:3])  # (20, 30)

Tuple methods:

A tuple has only two built-in methods because it is immutable (cannot be changed after
creation).

1. count() : Returns how many times a value appears in the tuple.
tuple.count(value)

t=(10, 20, 10, 30, 10)
print(t.count(10)) # output is 3

2. index(): Returns the index (position) of the first occurrence of a value.
tuple.index(value)

t=(10, 20, 30, 40)
print(t.index(20)) # output is 1



Note: Tuples do not support append(), remove(), sort(), reverse(), insert() Because tuples

are immutable.

3. Explain Dictionary with an example.

A dictionary is a built-in data type in Python used to store data in key—value pairs.

Creating a Dictionary:

student = {
"name": "Ravi",
"age'': 20,
"course': "B.Sc",
"marks': 85

}

Accessing Values:

print(student["name"]) # Ravi
print(student["age"])  # 20

Updating a Dictionary:
student["age"] = 21

Removing Items:
del student["course"] # Deletes 'course'

Looping Through a Dictionary:

for key, value in student.items():

print(key, ":", value)

4. Explain Merge Sort and Selection Sort

Merge Sort:

Merge Sort is a Divide and Conquer sorting algorithm.
It divides the list into smaller parts, sorts them
and merges them back.
Steps:
1. Divide the list/array into two halves.
2. Recursively sort each half.
3. Merge the sorted halves into one sorted array.

Features:
o Efficient for large data
o Stable sorting algorithm
o Uses extra memory
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Selection Sort

Selection Sort works by selecting the smallest element
and placing it at the correct position.
Steps:

1. Find the smallest element.

2. Swap it with the first position.

3. Repeat for remaining elements.

Features:
e Simple algorithm
e Not efficient for large data
e N0 extra memory required

Selection Sort

Initial array

5[4f2[1]6]3]

Find the smallest element and
swap with index 0

o T 4] 28] 6] 3

6 3 Find the next smallest element and

Step2
1 swap with index 1

wr [1]2 3061 5 4
Step 4 1 2 3 4‘_'?45 Find the next smallest element and

swap with index 3

Pl

Find the next smallest element and
swap with index 2

Step 5 1 2 3 4 5 ‘ 6 Find the“ ngxt smallest element and
swap with index 4

The list will now be in a sorted order

5. What is an Exception? Write a program for ZeroDivisionError.

An exception in Python is an error that occurs during program execution which stops the
normal flow of the program. When Python detects an error, it creates an exception object

and halts the program unless it is handled.

try:
a = int(input("Enter value for a: "))
b = int(input("Enter value for b: "))
result=a/b
print("Result =", result)

except ZeroDivisionError:
print("Error: Division by zero is not possible.")

output: If b=0, program will display Error: Division by zero is not possible.

6. List out any five exceptions

Exception Name Description

ZeroDivisionError Occurs when dividing a number by zero.

ValueError Raised when a function gets an invalid value.

TypeError Raised when an operation is performed on the wrong data type.
IndexError Raised when accessing an invalid index in list/tuple.

FileNotFoundError/| Raised when trying to open a file that does not exist.




7. Write programs to read and write text files.

# Reading data from the file
file = open("sample.txt", "r"
content = file.read()
print("File Content:")
print(content)

file.close()

# Writing data into a text file

file = open("sample.txt", "w"
file.write("Welcome to Python File Handling\n")
file.write("This is a text file example\n")
file.close()

8. Write programs to count the no. of words in a string/text.

str = input("Enter a sentence or paragraph: ")
words = str.split(‘ ) # split with empty space
word_count = len(words) # Count the number of words
print("Total number of words:", word count)

9. Write programs to count the no. of occurrences of character in a string/text.

str = input("Enter a string: ")
char = input("Enter the character to count: ")
count =0
for ¢ in str:
if ¢ == char:
count += 1
print(f"The character '{char}' appears {count} times in the string.")

10. Write about module and package in Python.

module: a module is a single file that contains Python code, such as functions, classes, or
variables, which can be reused in other programs. By using the import statement, you can
access the contents of a module in your program without rewriting the code. Python provides
many built-in modules like math, random and you can also create your own custom
modules to organize your code efficiently. Modules help in breaking a large program into
smaller, manageable parts, making coding easier and more structured.

package: A package, on the other hand, is a collection of related modules organized in a
directory with a special file called __init__.py. Packages allow you to group multiple
modules together under a single namespace, which is especially useful for large projects.
For example, a package named utilities could contain modules like file ops.py,
math_ops.py, and string_ops.py. Using packages helps in better organization, reusability,
and maintainability of code, as you can import specific modules from the package as needed.



