Python Hashing kat ApetdpAnta Asdopeva
(Python Hashing and Immutable Data)

1. Tteivaw to Hashing; (What is Hashing?)

To hashing eival n Stadikacia petatpotng SeSouévwy otoloudnTioTe HeYEBoUG og Ula otabepol
peyeboug tiun (hash value). (Hashing is the process of converting data of any size into a fixed-size

value (hash value).)

Baowa Xapaktnplotika (Basic Characteristics):

o AvtioTpeiuotTnTa: Mn avtiotpePiun Stadikaoia (Reversibility: Non-reversible process)
e NtetepuVIopog: 16la eicodog = 161a £€odog (Determinism: Same input = Same output)
¢ Katavour: Opolopopodn katavoun twv Tipwy (Distribution: Uniform distribution of values)

2.H Xuvaptnon hash() otnv Python

# MNapabeiyuata xpnonc tnc¢ hash()
# Examples of using hash()

# Na ap16uovc (For numbers)
print(hash(42)) # Emiotpépet to (610 hash kdBe @opd
print(hash(3.14))

# MNa strings
print(hash("Hello"))

# MNa tuples ue immutable otoixeia

print(hash((1, 2, "three")))

3. Mati Moévo ApetdpAnta (Immutable) Aedoueva; (Why
Only Immutable Data?)

Oeswpntikn EENnynon (Theoretical Explanation)

Movo apetdBAnTa Sedoueva eTITPETOVTAL WS KAELOLA o€ ASELKA KAl oav oTolxela ota cUvoAa emeldn:
(Only immutable data are valid as keys in dictionaries and sets because:)

1. Zuvémela Hash (Hash Consistency)

e H tun hash mpemet va mapapevel otabepn (KATL oav uttoypadn)
e (Hash value must remain constant)
e Av aA\ale to avtikeipevo, Ba dailale kat to hash
o (If the object changed, the hash would change too)
2. A§lomiotia Avalitnong (Search Reliability)

e H avadntnon Baociletal otnv TLun hash

(Searching is based on hash value)

MeTtaBaiAopeva KAeldLd Ba "xdvovtav" otn doun

(Mutable keys would get "lost" in the structure)



Mapadetypa MpopAnruatog pe MetapAnta Asdopeva (Example Problem
with Mutable Data)

# Avtd 6a mpokaAovoe mpéBAnua av EMITPEMOTAV
# This would cause problems if allowed
mutable_key = [1, 2, 3]

dictionary = {}

# YnoBet1ké oevdpio (Hypothetical scenario)
dictionary[mutable_key] = "value"

mutable_key.append(4) # AAAaletr to hash! (Changes the hash!)
# To kAe161 bev Ba umopovoe mAéov va Bpebei

# The key could no longer be found

Python Sets (X0voAa)

Elcaywyn

Ta sets (cUvoAa) ivatl pa cuAAoyr amod povadikd otolxeia otnv Python. Asttoupyolv oTwg Ta
padnuatikd o0vola - KaBe otolxeio sudavietal Povo pia popd Kal UTIOPOULE VA KAVOUUE TIPAEELS
OTIWGS VWO KAl TOUN.

Baolkd Xapaktnplotika

Ta sets dnutoupyouvvtal he dykiotpa {} 1 ue tn ouvaptnon set()

Ta otolxela eival povadika (unique)

Ta otolxela PETEL va elvat apetdpAnta (immutable)

Ta sets Sev £xouv oLyKeKPLUEYN o€lpd (unordered)

Anuovpyia Set (Creating a Set)

# Empty set (must use set() constructor)
empty_set = set()

# Set with elements
numbers = {1, 2, 3, 4, 5}

# Creating set from list
fruits = set(["apple", "banana", "orange"])

# Duplicates are automatically removed
numbers = {1, 2, 2, 3, 3, 4} # Result: {1, 2, 3, 4}

Baolkeg Aettoupyieg (Basic Operations)

1. MpoaBnkn Itowxeiwv (Adding Elements)

# Add single element
fruits.add('"grape")



# Add multiple elements
fruits.update(["mango", "pear"])

2. Abaipeon towxeiwv (Removing Elements)

# Remove element (raises error if not found)
fruits.remove("apple")

# Discard element (no error if not found)
fruits.discard("melon")

# Remove and return arbitrary element
item = fruits.pop()

# Remove all elements
fruits.clear()

Mpd&elg ZuvoAwv (Set Operations)

A
B

# Evwon (Union)
union = A | B # or A.union(B)
# Result: {1, 2, 3, 4, 5, 6}

# Toun (Intersection)
intersection = A & B # or A.intersection(B)
# Result: {3, 4}

# Awagpopa (Difference)
difference = A - B # or A.difference(B)
# Result: {1, 2}

# Svuuetpikn Aragopd (Symmetric Difference)
sym_diff = A~ B # or A.symmetric_difference(B)
# Result: {1, 2, 5, 6}

‘EAeyxol o€ Sets (Set Checks)

# Check if element exists
if "apple" in fruits:
print("Found apple!"™)

# Check if one set is subset of another
A ={1, 2}

B =11, 2, 3, 4}

is_subset = A <= B # True

# Check if one set is superset of another
is_superset = B >= A # True

# Check if sets are disjoint (no common elements)

c = {5, 6}
are_disjoint = A.isdisjoint(C) # True

Mapdadeyua Xpriong (Usage Example)



# Student courses registration system
math_students = {"John", "Maria", "George"}
physics_students = {"Maria", "Helen", "Peter"}
chemistry_students = {"George", "Peter", "Anna"}

# Students taking both math and physics
math_and_physics = math_students & physics_students
print("Students in both Math and Physics:", math_and_physics)

# Students taking any science course
all_science_students = math_students | physics_students | chemistry_students
print("Total unique students:", all_science_students)

# Students taking only math (not physics or chemistry)
only_math = math_students - (physics_students | chemistry_students)
print("Students taking only Math:", only_math)

MpakTtikeg Xprjoelg (Practical Uses)

1. Adaipeon SimAotuTiwy amnod Aiota (Removing duplicates from a list)

numbers_1list = [1, 2, 2, 3, 3, 3, 4]
unique_numbers = list(set(numbers_list))

2. E0peon kowvwv otolxeiwv (Finding common elements)
listl = [1, 2, 3, 4]

list2 [3, 4, 5, 6]
common_elements = set(listl) & set(list2)

Y UBoUVAEC (Tips)

1. Xpnowuotmowjote sets otav xpeldleote povadika otolxeia (Use sets when you need unique
elements)

2. Ta sets eivatl Tiio amodoTikd amod TIg AMloTeg yla €leyyxo uTIapENg otolxeiwv (Sets are more
efficient than lists for membership testing)

3. XpnoluotomoTe sets yia pabnuatikeg pd&elg cuvolwv (Use sets for mathematical set
operations)

4. QuunBeite 6Tl Ta sets Sev dlatnpouv oslpd (Remember that sets don't maintain order)

5. Mdévo apetdpAnta (immutable) otolxeia pmopolv va pmouv o set (Only immutable elements
can be added to a set)

MeTtapAntec MNeptBadAlovtog otnv Python
(Environment Variables in Python)

Eicaywyn (Introduction)

Ot petaBAnTeg TepBAANOVTOG ival SUVAULKESG TIULEG TIOU PUTTIOPOUV VA ETINPEACOUV TN CUMTIEPLPOPA
TWV EKTEAOUUEVWV SLEPYATLWV O€ €Va AELTOUPYLKO olotnua. (Environment variables are dynamic
values that can affect the behavior of running processes in an operating system.)



To PATH ota Windows (PATH in Windows)

To PATH sival pia etdikn puetaBAntr) eptBAAAOVTOG TIou Kabopilel TG SLadpopeg OTIoU TO
AELTOUPYIKO oo TNUa avalntd ekteAeolpa ipoypaupata. (PATH is a special environment variable
that defines where the operating system looks for executable programs.)

Mwg va éeite 1o PATH (How to view PATH):

cmd
echo %PATH%

NMwg va pocBeoete oto PATH ota Windows (How to add to PATH in
Windows):

1. Mivakag EA€yxou = Z0otnUa = PuBuioslg cuoTAUATOS yla TIPOXWPENHEVOUSG = MeTABANTES
MeptBdaAovtog (Control Panel - System - Advanced system settings = Environment
Variables)

2. Bpeite 10 "Path" oTig petaBAnteg ovotnuatog (Find "Path" in system variables)

3. Eme€epyaoia = Neo - Mpoobeote T dtadpoun (Edit - New - Add your path)

Xprion MetapBAntwv MNepiBairrovtog otnv Python (Using
Environment Variables in Python)

Mpoopaon o MetapBAnteg MepBailovtog (Accessing Environment
Variables)

import os

# Afyn twung uetaBAntic nepiBdAiovtoc (Get environment variable)
path = os.environ.get('PATH")
print(path)

# Nlota 0Awv Twv petaBAntwv mepifaiiovtoc (List all environment variables)
all_env = os.environ

for key, value in all_env.items():
print(f"{key}: {value}")

# EAeyyoc av vrndpxetr petaBAnth (Check if variable exists)

if 'MY_VAR' in os.environ:
print("H petoBAntA vndpyxetr! / Variable exists!")

Oplonog MetapAntwv MepBailovtog (Setting Environment Variables)

Meow Python (Through Python):

import os

# Opiroudc véag uetaBAnti¢ (Set new variable)
os.environ['MY_VAR'] = 'my_value'

# lpoowpivy aAAayn PATH (Temporary PATH modification)
os.environ['PATH'] = os.environ['PATH'] + ';C:\\my_new_path'

Mgow Command Line ota Windows (Through Windows Command Line):



cmd
set MY_VAR=my_value

Meow PowerShell:

$env:MY_VAR = "my_value"

Ekteleon Python Script pe MetafAnteg MepBariovtog (Running
Python Script with Environment Variables)

Windows CMD:

cmd
set ENV_VAR=1234
python script.py

Windows PowerShell:

$env:ENV_VAR = "1234"; python script.py
Movoypappitkr) EvtoAn (One-liner):

cmd
set ENV_VAR=1234 && python script.py

Mapadeiypa Script (Example Script)

# test.py
import os

# Anyn petaBAnTic mMePi1BAAAOVTOC UE MPOEMIAEYUEVN TlUN
# (Get environment variable with default value)
env_value = os.environ.get('ENV_VAR', 'default_value')
print(f"H twuq tng ENV_VAR eivati: {env_value}")
print(f"The value of ENV_VAR is: {env_value}")

# Mapdberyua xpnonc o€ MPAyUATIKA £@apuoyn
# (Example usage in real application)
debug_mode = os.environ.get('DEBUG', 'False').lower() == 'true'
if debug_mode:
print("EktéAeon oe debug mode / Running in debug mode")
else:
print("EktéAeon oe kavovikh Agitovpyia / Running in normal mode")

2uvnBeig Xpnioelg (Common Uses)
1. PuBpioeig Aogpaleiag (Security Settings)

o KAeldid API (APl keys)
o Kwdikoi mpdéoBaong (Passwords)
e MuoTikd tokens (Secret tokens)
2. PuBuioeis Epappoyng (Application Settings)

e [MepBarlov ektéleong (Runtime environment)
¢ [lapauetpotmoinon (Configuration)
e Aladpopeg apxeiwv (File paths)



KaAeg MNMpaktikeg (Best Practices)

1. Aodpaleila (Security)

e Mnv amoBnkevete suailoONTES TANPOPOPIES OTOV KWELKA
e (Don't store sensitive information in code)
e XPNOLUOTIOLEITE ApXEia .env yLa TOTIKY) AVATITUEN
e (Use .env files for local development)
2. Auaxeipion (Management)

e Alatnpeite tekunpiwon yia 6Aeg TI§ LETABANTES

e (Maintain documentation for all variables)

e XPNOLUOTIOLEITE TIPOETIAEYUEVES TIUES OTIOU eival Suvatdv
e (Use default values where possible)



