The Liskov Substitution
Principle (LSP)

‘ 44 SUbtypes must be substitutable for their base types.

Don gi thi néu code cla ban dang hoat ddng ding véi object Base thi viéc truyén vao mot object
Derived : Base khong dugc lam doan code dé gap van dé.

Vi du kinh dién Square va Rectangle

V& mat todn hoc chiing ta déu biét hinh vudng cling l1a mot hinh chr nhat. Thé nén rat dé dan téi
thiét ké nhu sau:

public class Rectangle

{
public virtual int Wdth { get; set; }

public virtual int Height { get; set; }

public int Area()

{
return Wdth * Height;

}
}

public class Square : Rectangle

{
public override int Wdth

{

set

{
base. Wdth = val ue;
base. Hei ght = val ue;

}

public override int Height
{

set

{
base. Wdth = val ue;
base. Hei ght = val ue;

Nhin qua thi thiét k& nay van dadm bao Wdth == Hei ght. Nhin riéng thi c6 vé nhu 2 class nay hoan
toan hgp ly. Nhung hay xem cach s dung dudi day:



public int Cal cul ateArea(Rectangl e rectangl e)

{
rectangle. Wdth = 5;

rectangl e. Hei ght = 4;

return rectangle. Area();

}

public void Min()

{
Consol e. Wi telLine(Cal cul ateArea(new Rectangle())); // 20

Consol e. Wi telLine(Cal cul at eArea(new Square())); // 16
}

Nhu vi du trén chdng ta cé thé thay két qud khac nhau va khéng ding véi square. Hay ndi cach
khac square khong thé thay thé cho Rectangl e.

Diém dang chd y la néu chi xét riéng square thi né van la mét hinh vuéng hop 1€ vGi Wdth == Hei ght .
Van dé nam & contract cla Rectangl e. Client s dung Rectangl e c6 quyén ky vong rang
rectangle. Wdth = 5; chi thay d&i wdth ch&t kh6ng am tham thay doi ca Hei ght . Square pha v ky

vong do.

Do dé trong thiét k& hudng doi tugng. quan hé "Square IS-A Rectangle" khéng nén chi dugc quyét
dinh dua trén quan hé ngoai doi thuc.

44 LSP thuc sy quan tam t6i IS-A vé behavior vé méat behavior. Néu behavior cla
subtype khong tuong thich véi nhitng ky vong hgp ly cua client véi base type thi
tuc la inheritance dé khong phu hap.

Contract quan trong hon inheritance

C6 thé xem mdi public API la mot contract gilra object va client.
Contract thudng gom:

e Precondition: diéu kién client phai dap (ng trudc khi goi.
e Postcondition: diéu object ddm bao sau khi thuc hién.

Né6i don gian Derived class khong dugc doéi hoi nhiéu hon va khéng duoc cung cap it hon
base class.

Mot vi du cho viéc subtype doi hdi precondition manh hon base type:

public class Account

{
public virtual void Wthdrawint anount)

{

if (balance < ampunt) return;



/1 Wt hdraw

}
}

public class ChildAccount : Account

{

public override void Wthdrawint anount)

{

if (balance < amobunt || anpunt > 100) return;

/1 Wt hdraw

}
}

Trong vi du nay code von chay ddng véi Account nhung cé thé that bai véi chil dAccount .

Mét vi du khac, chiing ta cé Bird. Fly() client cé quén ky vong object dé cé thé bay nhung Penguin :
Bi rd va Penguin. Fly() lai khéng thuc hién duoc ky vong dé thi tic la hierarchy dang cé van dé.

LSP lién quan truc tiép téi OCP
Mét dau hiéu rat phé bién khi vi pham LSP la client bat dau phai kiém tra subtype

public void Process(Rectangl e rectangle)

{

if (rectangle is Square)

{

/'l Special case for Square

}

el se

{
/1 Normal Rectangle behavi or

}
}

Ban dau abstraction nay dugc tao ra dé€ client chi can biét Rect angl e nhung gid client can phai doc
lai d€ biét thém vé square. V&i moi subtype lai can thém mét nhanh dé xi ly riéng. Khi dé
abstraction gan nhu khong con y nghia.

Pay ciing la ly do ma LSP c6 quan hé chat ché vaéi OCP. Khi subtype khéng thé thay thé base type,

client thuong phai thém type checking dé xi ly ngoai I&. Mbi subtype mdi bubc client phai stra va
khién code khbéng con closed for modification.

Tong két

LSP khéng dan gian la quy tac vé inheritance. N6 la quy tac vé dam bao abstraction thuc su
dang tin cay.

Cau hoi hitu ich khi danh gid mét quan hé inheritance la: "Néu thay Base bang Derived, nhiing
doan code dang st dung Base cé con hoat déng dung theo ky vong ban dau khéng?"



7 1N

NéEu cau tra 10i la khdng thi chua chac subtype da da théa méan 1S-A vé mat behavior va dé |a
diéu ma LSP mudn chuing ta tranh.
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