5 Beginner Friendly Projects in Python
(YOU MUST TRY)

Here's a comprehensive, step-by-step guide to building 5 essential beginner
Python projects. Each includes complete code, explanations, best practices,
and enhancement ideas.

1. Number Guessing Game

Project Overview

A console-based game where the computer generates a random number and the player tries to guess it within a
limited number of attempts. Teaches loops, conditionals, and user input handling.

Required Concepts

e random module (or secrets for cryptographic randomness)
e |nputvalidation

o While loops & conditionals

e Error handling

e Implementation (Complete Code)

Implementation Code

L_
import random
def number_g

print(
print("I

= random.randint(1, 100)

pt {attempts + 1}/{max_attempts} - Enter yol

3 humber between 1 and 100.")

print(f"\ng Congratulat i the number in {attempts} attempts!")
return

if attempts >= max_attempts - 2:
Se t_number )

r a valid number.")

print(f"\n@ ! he number was ecret_number}. Better luck next time!")
if __name__ ==
number_gues




Key Concepts Explained

Input validation: Prevents crashes from non-numeric input using try/except

Game loop: while loop controls game flow with attempt counter

User feedback: Progressive hints improve user experience

e if_name__=="__main__": Best practice for script execution

Enhancements

e Add difficulty levels (easy/medium/hard with different ranges)
e Track high scores using file storage (json module)
o Implement a GUI with Tkinter

e Add time limits per guess



2. Password Generator

Project Overview

Generates secure, customizable passwords with options for length and character types. Teaches string
manipulation and cryptographic randomness.

Required Concepts

o secrets module (cryptographically secure vs random)
e String constants (string.ascii_letters, string.digits, etc.)
e Listcomprehensions

e |nputvalidation

Implementation (Complete Code)

i rt (R
import string

string.: li_upperce
string.digits

ring.punctuation

ueError({ "At

.join(secrets.ch

e_symbols)

E _dLg ymbols)
any(c in string.punctuation for c password):
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print(
print{"=

t
length int( input("F length ( 64): "))
if 8 <= length
print(" & Length mus between and 64. Using default
Length =
ValueErro
nt(" & In Lid input.
length 12

use_uppercase = input("Inclu
u iigi input("In
use_symbols input{"Incl Y % - }7? ). lower( )
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print("\n @ 0
print{password)

strength

elif length and {use_uppercase + use_d use_symbols)
strength =

print(f’ £ {strength}")

if __name ' main B
interactive_password_generator( )




Key Concepts Explained

e secrets vs random: secrets provides cryptographically secure randomness suitable for passwords

e Character pools: Built dynamically based on user preferences

Validation loop: Ensures generated password contains at least one character from each selected category

Strength feedback: Educational feature showing password quality

Enhancements
e Copy password to clipboard (pyperclip module)

¢ Generate multiple passwords at once
e Add password strength meter with zxcvbn library

e Save passwords to encrypted file (with master password)



3. To-Do List Application (CLI with File Persistence)

Project Overview

A command-line application to manage tasks with add/delete/mark complete functionality. Data persists between
sessions using JSON files.

Required Concepts
File I/0 (json module)

Data structures (lists/dictionaries)
Command-Lline interface design

Error handling for file operations
Implementation (Complete Code)

import json
import os
Trom datetime import datetime

class Todolist:
def __init__{self, filename="todos.]json"}:

self.Tilename = Tilename
self.tasks = self.load_tasks()

load_tasks{selT]:
"""Load tasks Trom JSON Tile or return empty list"""
1T os.path.exists{self.Tilename]:
try:
with open{self.filename,
return json.load{T)
except json.JSONDecodeError:
print{" & Corrupted data file. Starting fresh.")
return []
return []

r'j as f:

save_tasks{self):
“""Save tasks to JSON Tile"""
try:
with open{self.filename, 'w') as T:
ison.dump{self.tasks, T, indent=2])
except IOError as e:
print{f"»@ Error saving tasks: {e}")

add_task{self, description):
“"UAdd & new task"""
task = {
"1d": len{self.tasks) + 1,
"description": description,
"completed": False,
"created_at": datetime.now({].isoTormat( ]
¥
self.tasks.append{task)
self.save_tasks()
print{f" B Task added: '{description}'"}




def view_tasks{self, show_completed=True):
"""Display tasks"""
it not self.tasks:
print{"m Your to-do list is empty!")
return

print{"\n @l YOUR TASKS")
print{"=" * 58]

has_incomplete = False
Tfor task in self.tasks:
if task["completed"] and not show_completed:
continue

status = "v" if task["completed"] else "o
print{f"{task['id']:2d}. [{status}] {task['description']}")

if not task["completed']:
has_incomplete = True

1T not has_incomplete and show_completed:
print{"\n# All tasks completed! Great job!")

complete_task{self, task_id]:
"""Mark task as completed"""
for task in self.tasks:
if task["id"] == task_id:
task["completed"] = True
task["completed_at"] = datetime.now().isoformat{]
self.save_tasks()
print{f" @ Task '{task['description']}' marked complete!")
return
print{f"X Task with ID {task_id} not found.")

def delete_task{self, task_idj):
"""Delete a task"""
Tor i1, task in enumerate{self.tasks):
if task["id"] == task_id:
deleted = self.tasks.pop{i)]

Tor j, t in enumerate({self.tasks):
t["id"] = j + 1
self.save_tasks()
print{f" B Task '{deleted['description']l}' deleted."]
return
print{f" > Task with ID {task_id} not found.")

clear_completed{self]:

"""Remove all completed tasks"""

count = len{[t for t in self.tasks if t["completed"]])
self.tasks = [t for t in self.tasks if not t["completed"]]

Tor 1, t in enumerate{selT.tasks]:
t["id"] =1 + 1
self.save_tasks{ ]
print{f" / Cleared {count} completed taski{s).")




def mainf):
todo = TodoList()

while True:
print{"wn" + "="*5{]
print{" & TO-0O LIST APPLICATION")
print{"="+50)
printi"l. View all fasks")
printi{"2. View pending tasks only")
print{"3. Add new fask")
printi{"4. Mark fask complete")
print{"5. Delete task")
print{"6. Clear completed fasks")
print{"7. Exit")

choice = ipput{"\nChoose an opfion (1-7): "l.strip{]

if cholce == '1':
todo. view_taskstshow_completed=Trus]
elif cholce == '2':
todo. view_taskstshow_completed=False]
elif cholce == '3':
desc = input{"Enter fask description: ").strip{]
if desc:
fodo.add task{desc)
elze:
print{" » Task descripfion cannot be empfy."]
elif cholce == '4':
fry:
fid = int{input{"Enter task Il fo complete: "}
fodo. complete_task{tid)
except ValusError:
print{" X Please enter a valid number.")
elif cholce == 'G':
fry:
tid = int{input{"Enter task ID to delete: "))
todo.delete task{tid)
except ValueError:
print{" X Please enter a valid number.")
elif cholce == '6':
confirm = tnput{"Are vou sure? This will delefe all complefed fasks (y/nl: "]
if confirm.lower{] == 'y':
fodo. clear_completed( )
elif cholce == '7':
print{".@ Goodbye! Your fasks have been saved."]
break
elze:
print{" X Invalid option. Please choose 1-7.")




Key Concepts Explained

JSON persistence: Tasks saved between sessions using json module

Object-oriented design: TodoList class encapsulates all functionality

Error resilience: Handles corrupted files and invalid inputs gracefully

Task IDs: Auto-incrementing IDs with renumbering after deletions

Timestamps: Track creation/completion times for analytics

Enhancements

e Add due dates and priority levels

e Search/filter functionality

e GUlversion using Tkinter

e Sync with cloud storage (Google Drive API)

e Exportto CSV/PDF reports



4. Email Slicer

Project Overview

Extracts username and domain from an email address. Teaches string manipulation and regular expressions.

Required Concepts

String methods (split(), strip())

Regular expressions (re module)

Input validation

e Data structures (dictionaries for batch processing)

Implementation (Complete Code)
o0

import re

def validate _email{emaill):

Validate emaill fTormat using regex,
Basic pattern: local-part@domain.tld

pattern = r'~[a-zA-Z8-9. _%+-|+@[a-zA-Z8-9.-]1+\.[a-2A-Z]{2,}3'
return re.match{pattern, email.strip{])) i1s not Hone

slice_email{email]:

Extract username and domain from email address.

Returns:
tuple: {username, domain) or {Mone, HNone)] 1T invalid

email = email.strip{)

1T not validate_email{email):
return Hone, None

try:
username, domain = email.split{ @'}
return username, domain.lower( ]
except ValueError:
return Hone, None




def batch_email_slicer():
"""Process multiple emails with statistics
print{ "B Email Slicer Tool")
print{"=" * 4@]

emails = []
print{"Enter emall addresses {one per line). Type 'done' when Tinished:")

while True:
email = input{"= "J.strip{]
1T email.lower{) == 'done':
break
1T email:
emails.append{email)

1T not emails:
print{" ™ HNo emails entered. Exiting.")
return

results = []
invalid =

Tor email in emails:
username, domain = slice_emalil{emaill)
1T username:
results.append{{email, username, domain]]
else:
invalid.append{email)

print{"\nl VALID EMAILS:")
print{"-" *= 5@)
for email, user, domain in results:
print{f"{email:38s} ~ Username: {user:2®s} | Domain: {domain}")

print{ "xnifl STATISTICS:")

print{f"Total emails processed: {len{emails)}"]
print{f"Valid emails: {len{results)}"]
print{f"Invalid emails: {len{invalid)}"]

1T invalid:
print{"xn» INVALID EMAILS:")
Tor e 1n invalid:
print{f" - {e}"]

1T results:
domains = {}
Tor _, _, domain in results:
domains[domain] = domains.get{domain, @) + 1

print{"\n B DOMAIN DISTRIBUTIOM:")
for domain, count in sorted{domains.items{ ), key=lambda x: x[1l], reverse=True]j:
print{f" {domain:25s}: {count} email{s)")




def single_email_slicer({}:
"""Process a single emall interactively
print{"B Single Email Slicer")
print{"=" * 4@]

while True:
emall = input{"\nEnter emaill address {or 'gq' to quit): "J.strip{)

1T email.lower{)] == 'qg':
break

username, domain = slice_emaill{email)

1T username:
print{f"xn@ Valid emaill")
print{f" Username: {usernamel}"]
print{f" Domain: {domain}")

common_domains = {
‘gmail.com': 'Google Gmail',
‘yahoo.com': 'Yahoo Maill',
‘outlook.com': 'Microsoft Outlook',
‘hotmail.com': 'Microsoft Hotmail',
"icloud.com': '"Apple iCloud'
¥
1T domain in common_domains:
print{f" Provider: {common_domains[domain]}"]
else:
print{f"»@ Invalid email format: '{emaill}'")
print{" Valid Tormat: username@domain.com" )

1T __name__ __main__":
print{"E EMAIL SLICER")
print{"Choose mode:")
print{"l. Single email mode")
print{"2. Batch processing mode")

mode = input{"Enter mode {1/2): "}).strip()

1T mode == "2°';
batch_emaill_slicer()

else:
single_email_slicer{)

Key Concepts Explained

Regex validation: Ensures proper email format before processing
Error handling: Gracefully handles malformed emails
Batch processing: Analyzes multiple emails with statistics

Domain analysis: Identifies common email providers




Enhancements

Extract subdomains (e.g., mail.google.com > google.com)
Detect disposable/temporary email services

GUIl interface with Tkinter

Export results to CSV

Validate domains against DNS records (dnspython library)



5. File Organizer

Project Overview

Automatically sorts files in a directory into categorized folders (Documents, Images, Videos, etc.) based on file
extensions. Teaches file system operations using modern pathlib.

Required Concepts

pathlib module (modern, object-oriented path handling)
File extension detection
Directory creation/moving files

Error handling for file operations
Implementation (Complete Code)

from pathlib import Path
import shutil

import os

from datetime import datefime

class FileDrganizer:

CATEGORIES = {
'Documents': ['.pdf', '.doc', '.docx', '.fxt', '.rff', '.odt', '.xls', ‘.xlsx', '.ppt', '.pptx'l,
"Images': ['.Jpg', '.Jpeg', '.png', '.gif', '.bmp', '.svg', '.webp', '.fiff'],
"“Widegs': ['.mpd', '.avi', '.mov', '.mkv', '.wmw', '.flv', '.webm'],
‘Audic': ['.mp3', '.wav', '.@ac', '.flac', '.ogg', '.-mda'l,
‘Archives': ['.zip', '.rar', '.7z', '.tar', '.gz', '.bz2'],
'Code': ['.py', '.35', '.html', '.css', '.jawa', '.cpp', '.c', '.cs', '.go',
'"Executables': ['.exe', '.msi', '.dmg', '.pkg', '.deb', '.rpm'],
"Fonts': ['.ftf', '.off', '.woff', '.woff2']

__init__{self, direcfory="."]:

self.directory = Path{direcforyl.resolve(]

self.organized_count = @

self.skipped_count = @

self.error_count = @

self.log_file = self.directory / T"organization_log f{datetime.now( ) :%Ysmésd SHsMRES . fxt®

logiself, message):

"vyrite fo log file and console™®*

timestamp = datetime.now! 1.stritimel "sY-Sm-%d SH:%M:%5")
log_entry = T"[{timestamp}] {message}"

print{log_entry)

with openiself.log_file, 'a', encoding='uff-8') as f:
f.write{log_entry + 'n')

get_category{self, file_path]:
"""Oetermine category based on file extension®""®
ext = file_pafth.suffix. lowery)
for category, extensions in self.CATEGORIES. items{]:
if ext in extensions:
refurn category
return 'Other’




def organize{self, dry_run=False]:

Organize files in the direcfory.

Args:

dry_run: If True, only simulate organization without moving files
if not self.directory.exists{):

self.log{f" X Directory does not exist: {self.directory}"]

return

self.log(f" M Starting organization in: {self.direcforyl}")]

if dry_run:
self.log(" & DRY RUM MODE - Mo files will be mowved")

files = [f for f in self.directory.iferdir{]
if f.is_filef{]) and not f.name.startswith{'.']]
1f pot files:
self.log(" ® Mo files found toc organize.")

return

self.log{f"® Found {len{files]} files fo process")

for file_path in files:

if file_path.name == self.log_file.name:
continue

category = self.get_category{file_path]
target_dir = self.directory / category

if not dry_run and not target_dir.exists{]:
fry:
target dir.mkdir{exist_ok=True]
self.log{f" M Created direcfory: {category}"]
except OSError as e:
self.log{f" X Failed to create {category}: fel")
self.error_count += 1
continue

target_path = target_dir / file_path.name




counter =1

while target path.exists{] and target path != file_path:
name = file_path.stem
suffix = file_path.suffix
target_path = target_dir / T"{name} {counter{suffix}"
counfer += 1

action = "Would move" if dry_run else "Mowved"
self.log{f"{action}: {file_path.name} - {categoryl}/{target_path.nams}"]

if not dry_run:
try:
shutil.movel{str{file_pathl, str{targef_pathl)
self.organized_count += 1
except Excepfion as e:
self.log{f" X Error moving {file_path.name}: {=}"]
self.error_count += 1
alse:
self.organized_count +=

dogi"wn" + "="%50)

logi" B ORGANIZATION COMPLETE")

.logf "="*5{]

.log{f"Files organized: {self.organized_count}")
.log{f"Errors encountered: {self.error_count}"]
log{f"Log saved fo: {self.log_file.namel}")
.logf "="*5{]

def interactive_organizer{):
print{" @ FILE ORGANIZER"]
print{"=" +* 5@

dir_input = input{"Enter directery path {(or press Enter for current directoryl: "Jl.strip(]
directory = dir_itnput if dir_input else *."

target = Path{directory].resolve( ]
print{f"wnTarget directory: {target}"]

if not target.exists{):
print{" X Directory does not exist!")
return

dry_run = input{"Perform dry run first? {yv/nl): *Y.strip{).lower{) == 'y’

if dry_run:
print{"\n® DRY RUM - Simulating organization...")
organizer = FileOrganizer{directory]
organizer.organize(dry_run=Trus]

proceed = input{"\nProceed with actual organization? {y/nl: "J.strip{]).lower(]
if proceed 1= 'y':

print{"Close0peration cancelled."]

return

print{"\n# Organizing files..."]
organizer = FileOrganizer{directory)
organizer.crganizeidry_run=False]

if __name__ = "__main__":
interactive_organizer(]




Key Concepts Explained

pathlib advantages: Modern, cross-platform path handling with object-oriented API
¢ Dryrun mode: Safely preview changes before executing file operations

¢ Conflict resolution: Automatically renames duplicate files (file.txt > file_1.txt)

o Comprehensive logging: Timestamped log file for audit trail

¢ Category system: Easily extensible mapping of extensions to folders

o Hidden file exclusion: Skips dotfiles (.DS_Store, .gitignore, etc.)

Best Practices Implemented

o Never overwrites existing files (renames instead)

e Skips its own log file during processing

e Handles permission errors gracefully

e Cross-platform compatible (Windows/macQOS/Linux)

e Unicode-safe file operations (encoding="'utf-8')

Enhancements

e Sort by date modified (create year/month subfolders)

e Undo functionality (track moves in database)

e  GUI with Tkinter showing progress bar

o Watch mode (automatically organize new files)

¢ Cloud integration (organize Dropbox/Google Drive folders)

e Duplicate file detection before moving

General Best Practices Across All Projects
1. Error Handling: Always use try/except for file I/0 and user input
2. Input Validation: Never trust user input—validate everything
3. Modular Design: Separate concerns (Ul logic vs business logic)
4. Documentation: Use docstrings and comments for maintainability
5. Security: Use secrets instead of random for anything security-sensitive
6. Cross-Platform: Use pathlib instead of string path manipulation
7. User Feedback: Provide clear success/error messages

8. Exit Safely: Always save state before program termination



These projects form an excellent foundation for Python programming. Start with the Number Guessing Game
and Password Generator, then progress to the more complex File Organizer as your skills develop. Each
project teaches progressively more advanced concepts while remaining achievable for beginners.

Let’s Learn Together.
If you’d like to:
Learn Python the right way

Build strong data fundamentals
Grow real-world tech skills
And MUCH More...

(% Follow this blog

(3 Visit TechSkillForge
(3 Follow @pythonquizhub on Instagram
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