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Bai gidng c6 st dung hinh vé trong cudn sach “Absolute C++. W. Savitch, Addison Wesley,2002”
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Pa hinh
(Polymorphism)

» Xét vi du: vOi cung la thong diép “nhay”’, mbt con
kangaroo va mdt con céc sé nhdy hai kiéu khac nhau.
Chlng c6 cung hanh vi “nhay” nhwng ndi dung cla hanh vi nay
la khac nhau
» Da hinh (Polymorphism) 1a hién twong cac doi twong thudc
cac 1&p khac nhau hiéu cing mot théng diép theo cac
cach khac nhau
» Pa hinh la mQt trong ba tru cOt quan trong trong OOP

»

chu y réng kangaroo va céc thuéc hai nhanh trong cay pha hé déng vét
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Ham ao
» Ham do cung cap kha ning da hinh nay

» Ham c6 thé duwoc “str dung” truOc khi thwe sy duorc
dinh nghia



Vidu 1: Cac lé6p mo ta hinh vé (1/9)
Ham thanh vién draw()

» Xay duwng cic |&p cho nhiéu kiéu hinh v& khac nhau

Vi du: Hinh ch®r nhat (Rectangle), hinh tron (Circle), hinh oval
(Oval)...

M&i hinh cu thé 1a dbi twong cla nhirng IGp nay
D{¥ liéu cho hinh ch{* nhat:chiéu cao, chiéu rong
D liéu cho hinh tron:tam, ban kinh

Téat ca cac |op nay déu ké thira tlr mot 1&p cha: Figure
» Cac I&p nay déu c6 ham draw()
Muc dich 12 v& mot hinh cu thé trén man hinh
MOi I1&p cé cai dat khac nhau twong (ng v&i moi loai hinh vé



Lop Figure va cac 16p con

Fiqure

+ name: string

+ draw(): void
+ center(): void

e

Extends

e

Rectangle

+ name: string
+ width: int
+ height: int

+ draw(): void

JAN

Extends

™

Extends

Circle

+ name: string
+ radius: int

+ draw(): void

N

Oval

+ name: string

+ draw(): void




Vidu 1: Cac lop mo ta hinh vé (2/5)
St dung ham thanh vién draw()

» Mbi 1&p con can dinh nghia ham draw() riéng
» Cé thé goi ham draw() cla mdi |&p, vi du:
Rectangle r;
Circle c;
r.draw(); 1/ Goi ham draw cuUa I&p Rectangle
c.draw(); I/ GOi ham draw cua I&p Circle

» Diéu nay la binh thwdng, chwra c6 gi déc biét & day!



Vidu 1: Cac l6p mo ta hinh vé (3/9)
Ham thanh vién center|()

» LOp cha Figure bao gOm nhirng ham c6 thé ap dung cho
“tat ca@” hinh vé
» Xét ham center() dé di chuyén mét hinh vé& tlr vi tri hién
tai tQi vi tri trung tam man hinh
Cach lam: x6a hinh & vi tri hién tai, sau do vé lai hinh doé tai vi
tri trung tam man hinh
Ham Figure:center() s& st dung (goi) ham draw() dé vé lai hinh
Cau hoi:
Ham draw() nao s€ dugc goi?
Tw I&p nao?

[ Figure:: W ( Figure:: J
Center() J L Draw()




Vidu 1: Cac l6p mo ta hinh vé (4/95)
binh nghia médt 16p hinh vé madi

)
<

Xét mot 1&p hinh v& mai: |&p Triangle ké thira tlv |&p Figure
L&p Triangle ké thira ham center() tlr 1&p cha Figure
Chi dinh nghia lai ham draw(), khong dinh nghia lai ham center()
trong |&p Triangle
Li€u ham center() nay co hoat dong dwQc vOi |Op Triangle?
Li€u ham center() nay cé goi ham draw() riéng cla I&p Triangle?
Néu ham nay goi ham draw() cUa I&p Figure thi nghia la khéng hoat
dOng dung vGi lOp Triangle!
Chiing ta mubn: 16p Triangle ké thira ham center() cla lop

cha Figure va s& T} DONG goi_ham draw() cUa I&p Triangle
chtr KHONG PHAI ham draw() cUa I&p Figure

Yan dé: Ham center() clia I6p Figure duoc dinh nghia TRUOC
KHI I&p Triangle dinh nghia nén né khéng biét sw ton tai 1&p
Triangle
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Thém mot 16p con méi Triangle

cua l6p Figure

Figure

+ name: string

+ draw(): void

/ + center(): void
AN

Extends

Rectangle

+ name: string
+ width: int
+ height: int

+ draw(): void

/

Circle

Extends

™~

+ name: string
+ radius: int

Qval

+ name: string

+ draw(): void

+ draw(): void

Extends

T~

Triangle

+ name: string
+ edge1: int
+ edge2: int
+ edge3: int

+ draw(): void




Vidu 1: Cac lé6p mo ta hinh vé (5/9)
Ham ao
» Ham 3o 13 ciu trd i cho van dé trén
» Ham ao nadi v&i trinh bién dich:
Khong biét mOt ham sé dwoc cai dit nhw thé nao
Poi cho dén khi dwoc st dung trong chwong trinh
Khi d6 s& |4y phan cai dat tir doi twong cy thé
» Co ché nay dwoe goi la gdn két mudn (late binding) hodc
gdn két dbéng (dynamic binding)
Nhirng ham do cai dét co ché gan két mudn (late binding)



Vi du 2: Doanh s6 ban hang (1/2)

» Xay dwng chwong trinh giGp lwu tri» hd so' cho mét clra
hang phuy tung o to.
Muc dich:lwu trlr doanh sO ban hang (Sale)
Khéng Iwdng tridc hét tat cd loai doanh s ban hang
Pau tién chi c6 doanh sO ban 1& théng thwdng
Sau dé c6 thé thém: doanh sO ban hang gidm gia
(DiscountSale),doanh s ban hang qua thw dién tw, ...
Phu thuQc vao nhiéu yéu t0 nhuw gia, thué ...



Vi du 2: Doanh s6 ban hang (2/2)

» Chuong trinh phai:
Tinh toan sO Iwong I&n ban hang moi ngay
Tinh toan Iwgng ban hang I&n nhat, nhd nhat trong ngay
Cé thé 1a lwong ban hang trung binh trong ngay
» Tat cd cac ham tinh toan nay déu bat ngudn t¥ nhirng
hoa don riéng lé
Nhwng sau nay nhiéu ham dé tinh héa don khiac sé dwoc

thém vao, khi nhitng loai doanh sO ban hang khac nhau duworc
thém vao.

» Vi thé ham dé tinh toan mot héa don sé 1a mét ham ao!



binh nghia 16p sale

class Sale
{
public:
Sale();
Sale(double thePrice);
double getPrice() const;
virtual double bill() const;
double savings(const Sale& other) const;
private:
double price;

%



Ham thanh vién savings va
ham nap chong toan tu <

/I Khodng cdch gitka 2 doanh s6 ban hang
double Sale::savings(const Saleé& other) const

return (bill() — other.bill());

/I So sanh 2 doanh s6 ban hang

bool operator < (const Sale& first,
const Sale& second)
{

} return (first.bill() < second.bill());

Lwu y: CA HAI ham nay déu goi ham bill()!



Pinh nghia 16p sale

» L&p sale biéu dién doanh sO ban hang cho méi muc don
1& ma khéng tinh t&i yéu tO gidm gia hay phi ting thém
» Chu y twr khéa virtual trong khai bao cla ham thanh vién
bill()
Tac dung: sau do, nhirng 16p ké thira cla I&p Sale c6 thé dinh
nghia nhirng phién ban ham bill() cUa riéng ching
Nhitng ham thanh vién khac cUa I&p Sale s€ st dung phién
ban ham bill() dwa trén dbi twgng cla IGp con!
Chung s€ khéng tiy dong str dung phién ban ham bill() cla I&p
cha Sale!



Pinh nghia 16p con DiscountSale

/I L6 con DiscountSale biéu dién doanh s ban hang gidm gid
class DiscountSale : public Sale
{
public:
DiscountSale();
DiscountSale(double thePrice,
double theDiscount);
double getDiscount() const;
void setDiscount(double newDiscount);
double bill() const; // Cai dat lai ham ao bill cho 16 con nay
private:

double discount;

%



Cai dat ham bill() cua 1l6p con DiscountSale

I/ Cai dat ham bill cho 10 con DiscountSale
double DiscountSale::bill() const

{

double fraction = discount/|00;
return (I — fraction)*getPrice();
» Tw khoa virtual khong can xuat hién trong cai dat thirc té cla
ham o bill() cla I&p con DiscountSale
T dOng la ham do trong IGp con
Khai bédo (trong giao dién) cling khéng yéu cau phéi c6 tr khoa
virtual (nhwng thwong dwgc st¢ dung)
» Ham ao trong I0p co s& (IGp cha) s€ tw dOng la ham ao
trong I0p ké thura (I0p con)



Lép con DiscountSale

» Ham thanh vién bill() cla I&p DiscountSale dwgc cai dat khac
so vOi ham nay trong I&’p cha Sale
Riéng biét cho vi€c ban hang giam gia
» Ham thanh vién savings va toan tr < cUa I&p cha Sale
S& goi dinh nghia nay cla ham bill() cho tat cd cac doi twong cla Iop
con DiscountSale!
Thay vi goi phién ban mac dinh dwoc dinh nghia trong I&p cha Sale!
» NhO lai: 1op Sale dwoc viét trudc |IOp con DiscountSale
Ham thanh vién savings va toan t& < dwQc bién dich ngay ca trurdc
khi c6 y twdng vé viéc tao I&p con DiscountSale!

» DiscountSale dI;
dl.savings(d2);
L&i g0i trong ham savings nay t&i ham bill() s& biét st dung dinh
nghia ham bill() tw |10p DiscountSale!

19



Thuc thi ham 4o bang cach nao?

» Lién quan dén khai niém gan két mudn (late binding)
Ham do cai dat gan két mudn (late binding)
Noi trinh bién dich doi cho dén khi ham dwoc st dung trong
chwong trinh
Q,uyét dinh phién ban nao clla ham dwoc st dung dua trén
dGi twong goi
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Ghi de (Overriding)

» Dinh nghia clia ham 8o thay doi trong mot I&p ké thira
Chungta goi do la“ghi de” (overidden)
Khac v@i nap chOng (overloading) nhw thé nao ?
» Twong ti nhw dinh nghia lai cho cac ham chuan
» Phan biét:
Ham o thay ddi: ghi dé (overidden)
Ham binh thwdng thay ddi: dinh nghia lai (redefined)
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Nhuoc diém cua viéc su dung ham ao
» BA qua tat ca nhirng 10 ich clla ham do nhw ching ta d3
thay
» Ham @o c6 mot bat 1¢i I&n: phu phi (overhead)!
SC dung nhiéu b nh& hon
Gan két mudn khién chwong trinh chay chdm hon
» Vivay néu ham &o khéng that can thiét thi khong nén
st? dung
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Ham 4o thuan
(Pure virtual functions)

» L&p co s& c6 thé dinh nghia mét vai thanh vién cla nd!
Muc dich clia né don gidn la dé cho nhirng I&p khéc ké thira
» Nho lai I&p Figure

Tat ca cac hinh vé 1a d6i twong cla 1&p ké thira cu thé. Vi du:
Rectangle, Circle, Triangle, ...

L&p Figure khong cé y niém vé viée bang cach nao co thé vé
dwoc!

» Tao mOt ham do thuan: virtual void draw() = 0;

» Cac ham 3o thuan khéng yéu cau dinh nghia
Bat bl:IC)C cac |&p ké thtra phai dinh nghia phién ban ham riéng
cland

23



Lop co so truu tuong
(Abstract base classes)

» L&p c6 mdt hay nhiéu ham do thuan goi la: I6p cO s&
trttu tLPong
Chi ¢ thé dwoc st dung nhu 16p co’ s&
Khéng thé tao doi twong tiv I6p tribu twong nay. B&i vi nd
khong co6 dinh nghia hoan thién cUa tat ca cac thanh vién!
» Néu |6p thira ké khéng dinh nghia tat cd ham do thuan
thiné cling sé Ia mot I&p co s& triru twong
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Mé rong tuong thich kiéu

(Type compatibility)

» Gid sty D 1a |&p ké thira tlr 1&p co’ s& B
Poi twong clia I6p D cé thé dwoe gan cho doi twong cla 16p
co'sO B

Nhwng ngwoc lai thi khéng thé!
» Xétvi du trudc:

M6t dOi twong DiscountSale “13” mot Sale, nhwng diéu ngworc
lai khong dung
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Tuong thich kiéu — vi du

class Pet

{
public:

string hame;
virtual void print() const;
3
class Dog : public Pet

{
public:

string breed;
virtual void print() const;
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Str dung hai 16p Pet va Dog
» Xeét khai bao sau:
Dog vdog;
Pet vpet;
» Chay cac bién thanh vién name va breed déu public! Chi
nham muc dich minh hoa
» Tat c@ moi th(r“la” dog thi déu “1a” pet
vdog.name = "Tiny";

vdog.breed = "Great Dane";
vpet = vdog;
» Cé thé gan gia tri vé kiéu cla I&p cha, nhung khéng co
chiéu ngwroc lai
MOt pet “khong la” mOt dog
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Mat mat théng tin
(Slicing)
» Cha y: khi gia tri dwgc gan vé vpet, bién thanh vién breed
cUa no bi méat di
cout << vpet.breed; // s& tao ra mot thong bao 16i
Puwoc goi la van dé mat mat thong tin
» Diéu nay 1a hop ly
Khi d0i twong cla I&p Dog chuyén thanh dbi twong cla IOp
Pet, n6 s€& dwoc doi x&* nhuwy mOt Pet
Do dé khéng con cac thubce tinh cia mdt Dog
» Van dé mat mat théng tin giy phién toai
vpet van la mot Greet Dane c6 tén la Tiny

Ching ta mudn tham chi€u dén bién thanh vién breed cla né
ké ca khi né dugc doi xt? nhw mot Pet

C6 thé lam thé v&i con trd trd dén nhivng bién dong
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Giai quyét van dé mat mat thong tin

» Pet *ppet;
Dog *pdog;
bdog = new Dog;
pdog->name = "Tiny";
pdog->breed = "Great Dane";
bpet = pdog;
» Khéng thé truy c8p trwdng breed clia doi twgng dwoc trd toi
bOi pet:
cout << ppet->breed; // Khong hop 1€!
» Phai str dung ham do thanh vién: ppet->print();
Goi ham thanh vién print() trong 1&p Dog!
B&i vi né 1a ham o

C++ sé& doi dé nhin doi tro'ng con trO nao ma ppet thirc sif tro toi
trO'c khi 101 goi dwgc gan két
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Ham huy o
(Virtual destructors)
» Ham hQy can gidi phong ddng div liéu dwoc cap phat
» Xetvi du:
Base *pBase = new Derived;

delete pBase;
S& goi ham hly cla |&p co s& mac du pBase dang tré t&i doi
twwong cla I&p Derived!
Xay dwng ham hly 8o sé gidi quyét van dé nay!
» Cach tot 1a dinh nghfa tat cd ham hay 1a ham do
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Ep kiéu
(Casting)
» Xeétvi du:

Pet vpet;
Dog vdog;

vdog = static_cast<Dog>(vpet); I/ Khong hop l€!
» Khong thé ép mét pet thanh mot dog, nhung:
vpet = vdog; Il Hop 1€!
vpet = static_cast<Pet>(vdog); [/ Hop l€!
» Ep kiéu lén (upcasting) 1a hop 1&

Ep tr kiéu con chau lén kiéu t0 tién
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Ep kiéu xuong
(Downcasting)

» Ep ki€u xudng rat nguy hiém!
Ep tlr kiéu tO tién thanh kiéu con chau
Gia st thong tin dwoc thém vao
Cé thé dworc thue hién v&i dynamic_cast

Pet *ppet;
ppet = new Dog;
Dog *pdog = dynamic_cast<Dog*>(ppet);

Hop &, nhwng nguy hiém
» Ep kiéu xudng hiém khi dung do mot s6 nhuwgc diém
Phai kiém tra xem tat cd thong tin c6 dwo'c thém vao hay
khong
Téat ca ham thanh vién phai la ham o
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Tom tat

» Gan két mudn (late binding) tri hoin quyét dinh vé viéc ham
thanh vién nao duwoc goi cho dén khi chay chwong trinh
Trong C++, ham do st dung co' ché gan két mudn
» Ham &o thuan khéng cé dinh nghia
Mot IGp v&i it nhat mOt ham do thuadn goi la 16p triru twong
Khéng thé tao doi twong tlr |&6p trivu twong
» DOi twong cla Iop ké thira c6 thé dwoc gin cho doi twong
cla I&p co s&
C6 thé mot vai théng tin cla I&p ké thira bi mat
Gan con trd va doi twong ddng cho phép gidi quyét van dé mat mat
thong tin (slicing)
» Nén dinh nghfa tat ca ham hdy la ham o
Bam bao bd nh& dwoc giai phong ding cach
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