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e Polymorphism (virtual, override, abstract, interface)

e Encapsulation (Access modifiers: public, private, protected, internal)

e Abstract Class vs Interface
oy — doluiinuazaiing undi 6: OOP 2wnans (Intermediate OOP in C#) atndazidua
ATAUANLWIAA BanMT ldadataduIUuuy Tanl3Izds wazuWIN9L fUANG Lﬁalﬁqm‘lﬁ
Nuleaseniui [
Inheritance (N3&UNAAAAH)
WWIRAE 9: n13funaadanisliaaialna (derived/subclass) SufuautfLazNgAnIINaN
ARNELAN (base/superclass) Liie reuse TaauazyeNaWIriTi
yadanln C#:

o Ci# 7893U single class inheritance — ﬂﬂ’lﬁ%ﬁﬁﬂﬂa@‘lﬁﬁ]’lﬂﬂmaﬁmmﬁf&u LARINTTID

implement 818 interface e

o 7 syntax: class Dog : Animal { ... }

+ base lHiSunAougAIALAaIHIDINTAATBIZIN

« sealed Ta9nunNIFUNOAGD

«  AAUARATALABTUBY base DNITuNTIaU derived (LTEHAINUUAINN)
daad19 (e lnE):

using System;

namespace OOPExamples

{

/| Base class

public class Animal

{
public string Name { get; }

public Animal(string name)

{

Name = name;

Console.WriteLine("Animal constructed: " + name);

public virtual void MakeSound()
{

C# Programming: Intermediate wih 2
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}

Console.WriteLine($"{Name} makes a sound.");

[/l Derived class

public class Dog : Animal

{

public Dog(string name) : base(name)

{

Console.WriteLine("Dog constructed: " + name);

public override void MakeSound()

{

Console.WriteLine($"{Name} says: Woof!");

class Program

{

static void Main()

{

Animal a = new Dog("Bingo");

a.MakeSound(); // Polymorphic call -> Dog.MakeSound

> ¢ A [
HAaNDLNDIN:

Animal constructed: Bingo

Dog constructed: Bingo

Bingo says: Woof!

WaAIIILII: WINLTUNLUTAA virtual 71 overridden 1hAAWEATALAAIUAYI base LWINY derived £

lignasduaun — arafiangdnisalionada

C# Programming: Intermediate
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Polymorphism (Polymorphism: virtual, override, abstract, interface)
ANNNNY: Polymorphism = ﬂmﬂgﬂu‘uu — luuSun OOP waNeds MasunwsaaALINY
lnewg@nssueunu Iuiusinesivasdauiand (runtime)
iszinnda:
1. Runtime polymorphism (Overriding) — 1o virtual ﬁl base L8 override ﬁl derived
2. Compile-time polymorphism (Overloading) — same method name but different
signature (1414 OOP runtime polymorphism)
3. Abstract methods — 113AUL# derived a9 implement
4. Interface — contract; Iﬁi method signatures, implement I(ﬂ 2! Uﬂma"l,éf
virtual / override / sealed / new
o virtual — (Jal# override
e override — Lmuﬁ implementation ¥84J base
o sealed override — WuAANRAA LU override 80
e new — TOWNTOAVDY base (method hiding) — @193711 override LW312L 0% compile-time
binding Iui type vasdauLls
arag19tl38uay override vs new:

using System;

class Base

{
public void SayHello() => Console.WriteLine("Base.SayHello");

public virtual void SayHi() => Console.WriteLine("Base.SayHi");

class Derived : Base

{
public new void SayHello() => Console.WriteLine("Derived.SayHello"); // hides

public override void SayHi() => Console.WriteLine("Derived.SayHi"); // overrides

class Program

{

static void Main()

{

C# Programming: Intermediate wih 4
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Base b = new Derived();
b.SayHello(); // calls Base.SayHello (hiding -> bound by compile-time type)
b.SayHi(); // calls Derived.SayHi (virtual -> runtime dispatch)

}

HAAND:

Base.SayHello

Derived.SayHi

interface polymorphism (1%0’1%1(571'?’10):
public interface IShape { double Area(); }
public class Circle : IShape { /*...*/ }

public class Rectangle : IShape { /*...*/ }

List<IShape> shapes = new() { new Circle(2), new Rectangle(3,4) };
foreach (var s in shapes) Console.WriteLine(s.Area()); // \3an polymorphically
abstract

e abstract class a’lﬁ]ﬁﬁi‘l method ‘ﬁfl body &z method ‘ﬁ'"[,gjﬁ (abstract)

e abstract method an implement a8 derived (ﬁ"l derived 3] abstract)

Encapsulation (miﬁaﬁ:ad) — Access Modifiers: public, private, protected, internal (Ltaxﬁ

va a
AIFJNNLAN)
uwIAe: deunsazdsanislu (implementation) uaziaiamz&INdnIuliile (interface) 1iia
AuQY state uaztlasnumislinuianaia
Modifiers fidaalu C#:

« public — wiislanna

N v K [ =1

o private — D9 lanmeluaaadsn

e protected — e laluaanauas derived classes

o internal — wniglanelu assembly LAEIN

. v & v Y . =~ A >

e protected internal — Wi laadu derived wia Tu assembly L@8INW

« private protected (C# 7.2+) — 11119 ldilu derived udianwizinatilu assembly (dzani
A2 UBINIINTT Encapsulation (BankAccount):

using System;

public class BankAccount

C# Programming: Intermediate wih 5
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{

private decimal _balance; // field private

public string Owner { get; } // public read-only property

public decimal Balance => _balance; // read-only outside

public BankAccount(string owner, decimal initial)

{
Owner = owner;
_balance = initial;

}

public void Deposit(decimal amount)

{
if (amount <= 0) throw new ArgumentException("amount must be > 0");
_balance += amount;

}

public void Withdraw(decimal amount)

{
if (amount <= 0) throw new ArgumentException("amount must be > 0");
if (amount > _balance) throw new InvalidOperationException("Insufficient funds");
_balance -= amount;

}

}

class Program

{

static void Main()

{
var acc = new BankAccount("Alice", 100);
acc.Deposit(50);
acc.Withdraw(30);

C# Programming: Intermediate wih 6
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Console.WriteLine(acc.Balance); // 120

/I acc._balance = 1000; // ldgnansawinfislasass -> encapsulation #1153

¥
n13tdatue Collections agdlaaany:
e 88N&9 List<T> LUU mutable 28N NAANFLALATI TNGBINTINLIE1H TAR
IReadOnlyList<T> 1138 AsReadOnly() 138 clone Nawa
Properties vs Fields:
o o private fields + public properties Lﬁiald validation, lazy init %30 logic Tu getter/setter

o public fields fiai1li@luLT9 encapsulation

Abstract Class vs Interface — u,mn(ii’mll,f;a‘lﬂﬂ'ﬁ‘l%
ﬁj‘ﬂﬁ?% ) NAa®AIINYATLDUA:
o Interface = Ta§NaY (contract) — V8N o2 l5iea9ri (method signatures, properties,
events). 814130 implement 1dwane interface. (@i‘lLL@i C# 8+ interface &10130i default

implementations Waed 144 field instance)

A A

e Abstract class = ﬂmagmﬁmaﬁwga implementation LLaz abstract members — l5lad
Wa@nTIuiilsIuni wie state (fields) Aidasunis=wing subclasses. AMEHE1NNTAT
AAUEATALABTILAZAILALEINU A LAsUNTnRUNEA lelaaaRLAL?

asasy (dram):

e [Instances: interface "L&immm instantiate; abstract class ﬁ‘l&immm instantiate

e Fields: interface 134 instance fields; abstract class e

e  Constructors: interface 'l  abstract class

e Muiltiple inheritance: class 814130 implement %818 interface WAFUNaalean class
W8 (abstract w3a'l4)

>

» Default implementation: (C# 8+) interface a)1@ default method bodies ueig9dl

Y %

PINNG
LRZAITTIEN AT

Qs 1 = i)

aadalSauiay;

public interface ILogger

{

void Log(string message);

public abstract class RepositoryBase

C# Programming: Intermediate wih 7
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protected string _connectionString;

protected RepositoryBase(string connectionString)

{

_connectionString = connectionString;

public abstract void Save(object entity); // forced to implement

public virtual void OpenConnection() { /* default implementation */ }

}
welwazlsi?

o 14 interface Lila: AMKABINILIAL contract AnannangaanasIu1sn implement o
(11% IDisposable, IEnumerable<T>, IRepository), ﬁadmim’mﬁ@‘ﬁtjul,l,aziadﬁ_lmi
Nagay (mocking)

o 1% abstract class ila: § logic/fields Srufidasuss, dasnisnongasaiaes, vﬁmﬁ"aqm
#0IN3IAA default behavior ‘ﬁl subclasses 141730 reuse

PONIVTWINLAR:

o WIN APl 203Qma1avNeluawIAALAZ) MG BINTTLAYN implementor ligasiaguann
— interface WUVl default implementations 813178 WAEIABITLIINTOBNALLY (B1¥IN LA
ANURNILVDY interface LUABW)

« &MU library/public API: sinuuetilwiSudu interface Lﬁammﬁ@mju waosudw
faslwt abstract base class L1 helper/adapter ﬁ implement interface LRZLAIEN

implementation ﬁ'ugm

A2081937N (Abstract + Interface + Polymorphism + Encapsulation)
using System;

using System.Collections.Generic;

public interface |Payable

{

decimal CalculatePay();

C# Programming: Intermediate wih 8
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public abstract class Employee

{

public string Name { get; }

protected Employee(string name) => Name = name;

public abstract decimal CalculateBonus();

public virtual void Printinfo() => Console.WriteLine($"Employee: {Name}");
}

public class SalariedEmployee : Employee, IPayable

{
private decimal _salary; // encapsulated field
public SalariedEmployee(string name, decimal salary) : base(name) => _salary = salary;
public override decimal CalculateBonus() => _salary * 0.1m;
public decimal CalculatePay() => _salary;
public override void Printinfo() => Console.WriteLine($"Salaried: {Name}, Salary { salary}");
}

class Program
{
static void Main()
{
List<Employee> emps = new List<Employee>
{
new SalariedEmployee("Alice", 5000),
new SalariedEmployee("Bob", 7000)

foreach(var e in emps)
{
e.Printinfo();
Console.WriteLine("Bonus: " + e.CalculateBonus());

if (e is IPayable p) Console.WriteLine("Pay: " + p.CalculatePay());

C# Programming: Intermediate wih 9
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29A135239 & Best Practices (lagtia)

28 38n virtual method IMNABUFATALABTVEY base (819LANTTLI8N method Va9
derived Ymzf derived f9lignateauysnd)

dldasnldaaagniunaada 1Al sealed

AN TTaULNTEATY base 1T new udlilana@1991n override

Prefer properties (with private setter or readonly) un# public fields

1 interface &1L contract (testability + multiple implementations)

1% abstract class Lﬁiaﬁ state %38 behavior ‘ﬁﬁa\‘iwﬁ

a9 (encapsulation): 1% minimos visibility A5 i (private %38 internal UWN%
public 2tTwlyle)

&1L collections: AnLu IReadOnlyList<T> %38 |Enumerable<T> Lﬁaﬂaaﬁ'ummﬂwlm

nguan

Inheritance (NS8UNDAAATH) — LZIAN

1 — Inheritance (ﬂ'ﬁﬁn‘naﬁﬂa’m) — 1 BIAN

C# 7893V single class inheritance (ﬂmmﬁmm’lﬁ?u) WeaRR@ multiple interface
implementation

f19UN1IF31988ULING: Base constructor —> Derived constructor

base(...) lTi3unAauanIALAaII8IZ1%; base.Method() L3uNLUTaALAY base 91N derived
sealed JaMIFUNOAVDI ARTE (sealed class C {}) %30 LNGan (public sealed override
void M() { }) — UszlgivaiBananuuy (Ua9nun13v818) UaztBIUsz®nsaw (JIT 819

v, X
devirtualize/inlining "lmwmu)

2AITILIIANAL:

' . . { 43‘ o o . [
atNSunN virtual / override method 7 AwnuALilsua9 derived NelunauaaInLaasuad base

— derived 919N initialised auyyot 399171den null wIawn@Ansawlianada (dratedua)

A28819 (ifzym virtual Tns constructor):

using System;

class Base {

public Base() {

C# Programming: Intermediate wih 10



4 v A v A
g{uwm%aiﬂmumiw

Initialize(); // Dangerous: derived override may run before derived ctor

}

protected virtual void Initialize() { Console.WriteLine("Base init"); }

class Derived : Base {
private readonly string _name;
public Derived(string name) {
_name = name; // executed AFTER base ctor
}
protected override void Initialize() {
/I _name is still null here -> NullReferenceException if used

Console.WriteLine(_name?.Length ?? -1);

class Program {
static void Main() {

var d = new Derived("hello"); // may print -1 or throw, bug source

}

2 — Polymorphism (virtual / override / abstract / interface) — LBIAN
e runtime polymorphism 31N virtual/override (dynamic dispatch) — nslRen
implementation \fAiafl runtime anusRiaassvasauing
e new i1 method hiding — binding 14 type 283a3uUT (compile-time) — Anidwlnas
SUR
e abstract 19aUl% derived @a implement; abstract class 8N130H state/fields LRz
method 715 body &t
« interface = contract; 1‘1%3?115@%4%;53 (4T seit C# 8: & default implementation 'la —
sxianadnafsalunsaanuuy API)
override vs new — @228193ALAN
class Base {
public virtual void V() => Console.WriteLine("Base.V");

public void H() => Console.WriteLine("Base.H");

C# Programming: Intermediate wih 11
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class Derived : Base {
public override void V() => Console.WriteLine("Derived.V");

public new void H() => Console.WriteLine("Derived.H");

Base b = new Derived();

b.V(); // Derived.V (virtual -> runtime dispatch)

b.H(); // Base.H (hiding -> compile-time dispatch)

explicit interface implementation — 1Fi{adasnsTanusanan public AP w3aLijagas
interface TANW:

interface IA { void M(); }

interface IB { void M(); }

class C : 1A, IB {
void IA.M() => Console.WriteLine("IA.M");
void IB.M() => Console.WriteLine("IB.M");
public void M() => Console.WriteLine("Public M");
}
580 ((IA)C).M() %38 ((IB)c).M() 1RaLaan implementation
interface default implementations (C# 8+)

. mql,ty’mﬂl,ﬁjl,ﬁ?'( method body 14 interface — 528 13i%in1%4 breaking change LR method
Inal uevin 1w API design TuTaw — MEa8ANTZIATZI4 (library/public APl @23
WNA1IWaE1ITauAaL)

delegates / generics variance (covariance / contravariance) — ﬁﬁﬂ”@ﬁﬁ%%’ﬂ polymorphism
nu generic interfaces:

e out T = covariant (mm‘ml"ﬁ“ |IEnumerable<Derived> Ny IEnumerable<Base>)

e in T = contravariant (1% IComparer<Base> AT aPIal b i{SIMY IComparer<Derived>)

o @R8N

IEnumerable<Dog> dogs = new List<Dog>();

IEnumerable<Animal> animals = dogs; // allowed: covariance (out)

Action<Animal> eatAnimal = a => Console.WriteLine("eat");

C# Programming: Intermediate wih 12
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Action<Dog> eatDog = eatAnimal; // allowed: contravariance (in)
3 — Encapsulation (Access modifiers) — AZLDUAUAZINAKA
Modifiers:
e public — A
o private — n8lu class e
» protected — class + derived classes ()N assembly)
o internal — malu assembly l@EIN
e protected internal — (OR) o1 derived %38 agﬂu assembly L@EIN
e private protected (C# 7.2+) — (AND) derived uag agﬂu assembly L@8IN
@A28819 InternalsVisibleTo (‘li’fﬁ'u unit testing):
/I Assemblylnfo.cs (%%auuvl,war C# lmﬁvlﬁﬁiﬂawvlwaﬂlu assembly)
using System.Runtime.CompilerServices;

[assembly: InternalsVisibleTo("MyProject.Tests")]

internal class InternalService { internal void Foo() { } }
Properties vs Fields
o il private fields + public properties (‘vﬁa public readonly property) Lﬁiald validation,
lazy init, encapsulation
« init-only property (C# 9) — T8&319 immutable objects Nawlanauen uarnuasnle
Tu object initialiser
Collections exposure
o &9 List<T> mutable aan'ld — 1#&9 IReadOnlyList<T>, [Enumerable<T> %38
AsReadOnly() %38 clone
e Example:
private List<Order> _orders = new();
public IReadOnlyList<Order> Orders => _orders;
Thread-safety & Immutability
o M@BILTIIZTAIN threads TWRINTIAN immutable objects (records), locks, Concurrent
collections
e readonly fields + immutable types Lﬂufs%ﬂaa@ﬁﬁua:dwﬁq@
4 — Abstract Class vs Interface — WULRIAN (Lf;aslﬂ 1’365'101‘5)
drlanuavissinaia
« Interface: 114 instance fields: 133 constructor: GIUd C#8 813308 default impl; 78931

multiple inheritance
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« Abstract class: § state, constructor, protected helper methods; funaa laudaanaiaen
HWINLRDN
e  WINABINNT contract/polymorphism Laz@adnN13LH implementors AaNNTANE — LR8N
interface
« #nd behavior 513/fields ﬁﬁaumiﬁu default — L&an abstract class (%‘%alﬁ
interface + helper/adapter abstract class Nauﬂ”u)
e API design tip: o public library T expose interface WWARN WA provide abstract
base class 38 default implementation 1% convenience
Pattern ﬁﬁmﬁ%gﬁ%
o Template Method — 14 abstract class (fN#%a skeleton Va38ana3NN LA2LT8N
abstract steps)
e Strategy — 1 interface (LLaﬂLﬂﬁﬂqu}aﬂﬁﬂ@ﬂu runtime)
5 — Design Principles Nitig1909 & Pitfalls (LSP, ISP, SOLID)
« Liskov Substitution Principle (LSP) — Derived 2317 launiu Base o Elvl,&il,ﬂﬁislué‘ftyfy’]
(preconditions/postconditions)
o Classic violation: Rectangle/Square tn#iLi subclass asvinlianndguvas
caller (set Width W&2 set Height) KaWae
« ISP (Interface Segregation) — w19 interface 1Wi&n sausa 117370 method 7laisuiln
1w implementor
e Dependency Inversion / DI — I@T@ﬂaiﬁuﬁu abstraction (interface/abstract), 1aile
concrete class LanagoUdLUazan coupling
@A28819 LSP violation (Rectangle/Square):
public class Rectangle {
public virtual int Width { get; set; }
public virtual int Height { get; set; }
public int Area() => Width * Height;
}
public class Square : Rectangle {
public override int Width { set { base.Width = base.Height = value; } }
public override int Height { set { base.Width = base.Height = value; } }
}
void Test(Rectangle r) {
r.Width = 5;
r.Height = 4;
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Console.WriteLine(r.Area()); // expected 20 — but Square gives 16 or 25 => LSP violation
}
Wn: wen IShape (read-only) It composition Wn# inheritance
6 — Runtime / CLR / Performance notes (éd‘ﬁ.ﬁnﬁm%’lﬂa‘ﬁ)
o &89 IL: callvirt w”ﬂgﬂlﬁﬁaﬁﬂﬂ instance method LWIZNWYN null-check a2 handle
virtual dispatch — 1L§ JIT 813 optimize (devirtualize) Iidu direct call ﬁ’]f“ﬁﬁ@ concrete
(13 sealed type)
e virtual calls & overhead Lantag (indirection W% vtable) — W@ JIT §131TD
inline/devirtualize TuunInsd (sealed types, single implementation)
¢ boxing Lﬁmfia value type (struct) On cast 1)) object %38 interface — ‘V\ﬁmﬁlmlu
hotspot
«  M35uNATY interface anadl overhead LiBLUNU direct class call wadn@ Litduilywinen
hotspot
o 11 sealed %38 sealed override qu@ﬁwuauﬁ’]ﬁaamsﬁw JIT inlining LLaza® overhead
7 — Modern C# features fi,1g73 89111 OOP
e records (C# 9+) — aammmﬁa immutable data objects, 1% value-based equality,
38931 inheritance V84 record types
« init-only properties (C# 9) — 218%11 immutable initialisation
« default interface methods (C# 8) — a5UN8ua7 LTz 3ILananuUL public API
8 — @ogvlanzedan (1%91la L Console app)
8.1 — Ana&19uansilan virtual Tu constructor LazUwwINIIUA
using System;
namespace DeepOOPExamples {
class Base {
public Base() {
Console.WriteLine("Base ctor: calling Initialize()");
Initialize(); // dangerous
}
protected virtual void Initialize() {

Console.WriteLine("Base.Initialize");

class Derived : Base {
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private readonly string _name;
public Derived(string name) {
_hame = name;
Console.WriteLine("Derived ctor finished, name set to: " + _name);
}
protected override void Initialize() {
/I _name not set yet -> bug

Console.WriteLine("Derived.Initialize -> name length =" + (_name?.Length 7?7 -999));

class Program {
static void Main() {
Console.WriteLine("Creating Derived...");

var d = new Derived("Hello");

}
unluuwaupiie:

e at58n virtual methods i base ctor; RERISIMY IﬁLﬂﬁiﬂuLﬂu non-virtual protected
method 138 4 factory/static Initialize pattern %38 1# derived 138 initialization 189370
constructor UaIN

8.2 — Explicit interface + default interface method + hiding/override demo

using System;

public interface ILogger {
void Log(string msg);
// Default implementation (C#8+)
void LogWarning(string msg) => Log("WARN: " + msg);

public class ConsoleLogger : ILogger {
public void Log(string msg) => Console.WriteLine(msg);

/l inherits default LogWarning unless we override
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public interface ISecret {

void Do();

}

public class Multiple : 1Secret {

void ISecret.Do() => Console.WriteLine("ISecret.Do (explicit)");

public void Do() => Console.WriteLine("Public Do()");

class Program {

static void Main() {

}

ILogger | = new ConsolelLogger();
[.Log("Hello"); /I ConsoleLogger.Log

I.LogWarning("Be careful"); // default impl in interface

Multiple m = new Multiple();
m.Do(); {// Public Do()
((1ISecret)m).Do(); /I explicit impl

9 — Best practices / Practical checklist (i'nﬁ'ﬂ)

Lémﬂﬂ sealed (‘Iﬁa non-inheritable) LLﬁ:Lﬂ@lﬁ'ﬁuwa@LﬁaﬁﬂLﬂu (prefer sealed-by-
default)

1% interface §W3L contract WAz testability; 1% abstract Lﬁaﬁmmﬁ state/behavior
atuSan virtual methods 144 constructor Y89 base

it IReadOnlyList<T> / IEnumerable<T> Lfia expose collection Lﬁaﬂaaﬁ'u mutation
% visibility wuD minimal 7ivi9ule (private > protected > internal > public)
Uide N LSP — ﬁﬂfﬁﬂﬁaomﬁwwqaﬂﬁwao base L&AI3187126184 refactor
(composition %38 new contracts)

15 explicit interface implementation LﬁaSﬁauLuﬁamﬁiaﬁhLﬂu

3239 boxing Lfiaﬁ’m’mﬁ'll struct + interfaces

\a sealed override U% methods 71 laidasn1slit override RN aAMITALIRLAL T
JIT
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adu1¥ Inheritance (NM5&UNaAAaH) 11 C# WU 1BIAN

1. WIAADY Inheritance
Inheritance ABNI&319 AANE 1Aa (Derived Class / Subclass) 1a Elﬁ’lqmawuyauazwqaﬂﬁw
(Fields, Properties, Methods) 313110 ARFLAN (Base Class / Superclass)
o & v [¥ o v o o
o Whnaenan: aan1IB1HonaIlan (code reuse) Laztin i laadlasianauuy
hierarchy
| A v 1
« lu c# m3sFunaaidu Single Inheritance (AmanisFuNaa laiisInaFIAL7) U

814130 Implement Tawany Interface

2. KANNTIIN9H
\Jonana B Funananaana A:
1. aana B 32lesu Fields, Properties, Methods ﬁlLflu public LLRs protected YBIARR A
2. A’ B R1u1IN:
o lEWsniTwduanaaa A le
o hwsTnlndvasiaLes
o Override LaJﬁa@]‘ﬁILflu virtual %38 abstract
3. ®14130L38N Constructor Va4 Base Class W1 base(...)

4. gnBndu private lu Base Class 3¢ ldaaunsaidnfslasasslu Subclass 1o

3. Syntax N13132n" ¢ Inheritance

class BaseClass

{
public void ShowMessage()

{

Console.WriteLine("Message from BaseClass");

class DerivedClass : BaseClass

{
public void ShowAnotherMessage()
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Console.WriteLine("Message from DerivedClass");

}

DerivedClass : BaseClass #3804 DerivedClass ﬁuwaﬂqmawuyaﬁ]’m BaseClass

o 1 @
4. @l')?JEJ’NI‘.IJ‘ELLﬂ‘EN L@]leg

using System;

/| Base Class

public class Animal

{
public string Name { get; set; }
public int Age { get; set; }
public Animal(string name, int age)
{
Name = name;
Age = age;
}
public void Eat()
{
Console.WriteLine($"{Name} is eating.");
}
public void Sleep()
{
Console.WriteLine($"{Name} is sleeping.");
}
}

/I Derived Class

public class Dog : Animal
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public string Breed { get; set; }

public Dog(string name, int age, string breed)

: base(name, age) // 138N constructor Va4 Animal

Breed = breed;

public void Bark()

{
Console.WriteLine($"{Name} the {Breed} is barking!");

/I Program Entry

class Program

{

static void Main()

{

/I ®31980UL3N6Ga1N Dog

Dog myDog = new Dog("Buddy", 3, "Golden Retriever");

/1 i usaaa N Base Class
myDog.Eat();
myDog.Sleep();

/1 1 Fiusaaann Derived Class

myDog.Bark();

s 4 Qs
5. HAANDBNIITW

Buddy is eating.
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Buddy is sleeping.
Buddy the Golden Retriever is barking!

6. Access Modifiers NU Inheritance
. v AR v d'
o public — idsldannni
v AR v o d'd
o protected — WHdlannluaaaalasuazAMENTUNEA
e private — h9 alanzluaaaalLe s

o internal — wWnaslanolu Assembly LasInY

7. 2a@2a9 Inheritance
o aAMITTaUVaILA@ (Code Reuse)
e FILRIUWAN OOP LTk Polymorphism

. I@T@émdwmm:@ﬂufﬁﬂﬁwfu

8. 29A155229
¥ . A o o o & a
o 19 Inheritance Lila AAMNTNNWS "is-a" 939 9
L% Dog is a Animal
o atnlTRUNEATILAGBINNTITUNILNTEA AITIT Composition LNt

« n3funaananifinld (Deep Inheritance) nlildadudauuazanndanstingssnm

v U
@108191U5un3w Inheritance (Ms&unaaaad) lwuuuidy 9 no 3 Tdsunsaingiw uaz 3

lusunsawwailszana wianlasaslnames, debuislda wasnanssi
Py ) 1
lasunsafingni Inheritance (3 @28£19)

1. ﬁqashaﬁugm: &0 (Animal) NU 142 (Dog)
lassassldsiana
/Basiclnheritance1/
Program.cs
Program.cs

using System;

/I Base class
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public class Animal

{
public string Name { get; set; }

public Animal(string name)

{

Name = name;

public void Eat()
{

Console.WriteLine($"{Name} is eating.");

/I Derived class

public class Dog : Animal

{

public Dog(string name) : base(name)

{
}

public void Bark()

{
Console.WriteLine($"{Name} is barking!");

class Program

{

static void Main()

{
Dog dog = new Dog("Bingo");

dog.Eat(); // 138NLuTEAINNAE Animal
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dog.Bark(); // \38niu5aavay Dog Lad

}
A195u18
e Animal liluaaag1n guauLa Name uaziuzaa Eat()
« Dog §UNaaan Animal LaziNaLuTaa Bark()
v & = € A i v A &
e  ®39D8ULING Dog T "Bingo" LAIILNLUTAANIY 2
NAaN133%
Bingo is eating.

Bingo is barking!

2. @29819N154% Constructor WA Properties ﬁﬁwam
Taseasolustana
/Basiclnheritance2/
Program.cs
Program.cs

using System;

public class Vehicle

{
public string Brand { get; set; }
public Vehicle(string brand)

{

Brand = brand;

public void StartEngine()

{
Console.WriteLine($"{Brand} engine started.");

public class Car : Vehicle

{
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public string Model { get; set; }

public Car(string brand, string model) : base(brand)
{

Model = model;

public void Honk()

{
Console.WriteLine($"{Brand} {Model} honks!");

class Program
{

static void Main()

{

Car car = new Car("Toyota", "Corolla");
car.StartEngine();

car.Honk();

}
A1a5118
i = & & A &

¢ Vehicle LfluﬂmagmmumemaasnLLa:Luﬁa@amimmawu@
e Car §UNaa31N Vehicle Lﬁ&l@lmau‘ﬁ'ﬁ Model Laziusaa Honk()
e LEAINTILIVN constructor base @18 : base(brand)

NAaN133

Toyota engine started.

Toyota Corolla honks!

3. M12819n13 Override LU50A (Polymorphism L‘flad(;f%)
Tassasslisana
/Basiclnheritance3/

Program.cs
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Program.cs

using System;

public class Person

{
public string Name { get; set; }
public Person(string name)
{
Name = name;
}
public virtual void Introduce()
{
Console.WriteLine($"Hello, my name is {Name}.");
}
}

public class Student : Person

{
public Student(string name) : base(name)
{
}
public override void Introduce()
{
Console.WriteLine($"Hi, I'm student {Name}.");
}
}

class Program

{

static void Main()

{
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Person person = new Person("Alice");

person.Introduce();

Person student = new Student("Bob");

student.Introduce(); // \38N override method

}

A185U1Y
e Person {lutaa Introduce() ﬁla’]miﬂgﬂ override @28 virtual
o Student §UNBAAN Person Lz override Introduce()
o LLRAI polymorphism LfllaL%‘ElﬂN’lué”JLLﬂi base

NAaN133%

Hello, my name is Alice.

Hi, I'm student Bob.
lusunsaunailszand Inheritance (3 A2819)

1. STULIANITNHNI (Employee Management System)
lassassldsiana
/Applnheritance1/
Program.cs
Program.cs

using System;

public class Employee

{
public string Name { get; set; }

public decimal Salary { get; set; }

public Employee(string name, decimal salary)

{

Name = name;

Salary = salary;
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