Chuong 3 — Hang doi

Chuong 3 - HANG DI

3.1. Pinh nghia hang

Trong cac ing dung may tinh, ching ta dinh nghia CTDL hang la m6ét danh
sach trong d6 viéc thém mot phan ti vao duge thuc hién & mot dau ctia danh sach
(cudi hang), va viéc 14y dit liéu khdi danh sach thuc hién & dau con lai (dau hang).
Ching ta c6 thé hinh dung CTDL hang ciing giong nhu mot hang nguoi lan lugt
chd mua vé, ai dén truéc dugc phuc vu trude. Hang con dugc goi 1a danh sich
FIFO (First In First Out)

Hinh 3.1- Hang doi

Céc tng dung c6 st dung hang con phé bién hon cac ting dung cé sit dung ngin
xép, vi khi mdy tinh thuc hién cdc nhiém vu, ciing giéng nhu cdc cong viéc trong
cudc song, mdi cong viée déu can phai doi dén lugt cia minh. Trong mot hé thong
may tinh c6 thé c6 nhiéu hang doi cidc cong viéc dang chd dén lugt duge in, dugc
truy xudt dia ho#c dugc stt dung CPU. Trong mot chuong trinh don gidn c6 thé cé6
nhiéu cong viéc duge luu vao hang doi, hodc mot cong viéc c6 thé khéi tao mot so
cong viéc khac ma ching ciing can dugc luu vao hang dé chy dén lugt thuc hién.

Phan ti dau hang sé dugc phuc vu trude, thudng phan td nay dugc goi la

front, hay head ctia hang. Tuong tu, phan ti cudi hang, ciing 1a phan ti via
dugc thém vao hang, dugc goi 1a rear hay tail cua hang.
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Dinh nghia: Mot hang cac phan ti kiéu T 12 mot chudi noi ti€p cac phan ti cta T,

keém cac tac vu sau:

1. Tao méi mot doéi tuong hang rong.

2. Thém mot phan t méi vao hang, gid s hang chua diy (phan ti di liéu méi
luén duge thém vao cudi hang).

3. Loai mot phan tir ra khéi hang, gid st hang chua réng (phan ti bi loai 14 phan
tl tai dau hang, thuong 14 phan ti vira duge x 1y xong).

4. Xem phan tif tai ddu hang (phan ti sap duge xi 1y).

3.2. Pac ta hang

Dé hoan tat dinh nghia cta cau trac dit liéu tritu tugng hang, ching ta dac ta
moi tdc vu ma hang thuc hién. Cac dac ta nay cing tuong tu nhu cac dac ta cho
ngin xép, ching ta dua ra tén, kiéu tra vé, danh sach thong so, precondition,
postcondition va uses cho mdi phuong thic. Entry biéu dién mot kiéu téng quat
cho phan tif chida trong hang.

template <class Entry>
Queue<Entry>::Queue();

post: ddi tugng hang da ton tai va dugc khéi tao 14 hang rong.

template <class Entry>
ErrorCode Queue<Entry>::append(const Entry &item);

post: néu hang con chd, item duge thém vao tai rear, ErrorCode tra vé la success; ngugc lai,
ErrorCode tra vé l1a overflow, hang khong d6i.

template <class Entry>
ErrorCode Queue<Entry>::serve();

post: néu hang khong réng, phan ti tai front dugc 14y di, ErrorCode tra vé la success; ngugc
lai, ErrorCode tra vé la underflow, hang khong d6i.

template <class Entry>
ErrorCode Queue<Entry>::retrieve(const Entry &item) const;

post: néu hang khéng réng, phan ti tai front dugc chép vao item, ErrorCode tra vé la
success; nguge lai, ErrorCode tra vé 1a underflow; cd hai truong hop hang déu khong
ddi.

template <class Entry>
bool Queue<Entry>::empty() const;

post: ham tra vé true néu hang rong; ngugc lai, ham tra vé false.

Tu append (thém vao hang) va serve (da dugc phuc vu) duge dung cho cac tac
vu ¢ ban trén hang d€ chi ra mot cdch ré rang cong viéc thuc hién d6i véi hang,
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va dé tranh nham 14n véi nhitng tU ma ching ta sé dung vé6i cdc cdu tric di liéu
khac.
Ching ta c6 16p Queue nhu sau:

template <class Entry>
class Queue {
public:
Queue();
bool empty() const;
ErrorCode append(const Entry &item);
ErrorCode serve();
ErrorCode retrieve(Entry &item) const;

Ngoai céc tac vu cd ban nhu append, serve, retrieve, va empty do6i khi
ching ta can thém mot s6 tdc vu khdc. Chang han nhu téac vu full dé€ kiém tra
xem hang da day hay chua.

Cé6 ba téc vu rat tién loi d6i v6i hang: clear dé don dep cac phan ti trong
mot hang c6 sdn va lam cho hang réng, size cho biét s6 phan ti& hién c6 trong
hang, cudi cung la serve_and_retrieve gom hai tdc vu serve va retrieve
lam mgt vi nguoi st dung thuong goi hai tac vu nay mot lic.

Ching ta c6 thé bd sung cdc tac vu trén vao 16p hang da c6 ¢ trén. Tuy nhién,
ching ta c6 thé tao 16p méi c6 thé st dung lai cdc phuong thic va cach hién thuc
cua cac l6p da cé. Trong truong hgp nay ching ta xay dung 16p Extended_Queue
dé b6 sung cdc phuong thic thém vao cdc phuong thiic co ban cia 16p Queue. Lép
Extended_Queue dugc goi 1a 16p dan xuat tir 16p Queue.

Khai niém din xuat cung caAp mdt cdch dinh nghia cic 16p méi don gidn bing
cach bd sung thém céac phuong thic vao mot 16p c6 sdn. Kha ning cia 16p dan
xuat st dung lai cac thanh phan cta 16p co sé dugc goi 1a su thita ké&. Su thia ké
(inheritance) 1a mot trong cdc dic tinh co ban cta lap trinh huéng d6i tugng.

Ching ta minh hoa méi quan hé gitta 16p Queue va 16p dan xuit
Extended_Queue béi so d6 thira k& (hinh 3.2a). Mii tén chi tir 16p dan xuat dén
16p co sé ma né thia k&. Hinh 3.2b minh hoa su thita ké cdc phuong thic va cac
phuong thic bd sung.
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Hinh 3.2- Sy thita k& va 16p dan xuit

Chuang ta c6 16p Extended_Queue:

template <class Entry>
class Extended Queue: public Queue {
public:
bool full() const;
int size() const;
void clear();
ErrorCode serve_and_retrieve(Entry &item);

¥

Tir khéa public trong khai bdo thita k& c6 nghia 1a kha nang ngudi st dung
nhin thay d6i v6i cac thanh phan ma 16p dan xuat c6 dugc qua su thia ké sé
giong hét nhu kha ning ngudi st dung nhin thay ching & 16p co sé.

Dic ta clha cac phuong thic bs sung:

template <class Entry>
bool Extended_Queue<Entry>::full() const;

post: trd vé true néu hang diy, ngugc lai, tra vé false. Hang khong déi.

template <class Entry>
void Extended Queue<Entry>::clear();

post: moi phan ti trong hang dugc loai khéi hang, hang tré nén réng.

template <class Entry>
int Extended Queue<Entry>::size() const;

post: tra vé s6 phan ti hién c6 clia hang. Hang khong dai.
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template <class Entry>
ErrorCode Extended_Queue<Entry>::serve_and_retrieve(const Entry &item);

post: néu hang khong rong, phan ti tai front dugc chép vao item dong thoi duge loai khéi
hang, ErrorCode tra vé la success; ngugc lai, ErrorCode tra vé 1a underflow, hang
khong ddi.

Mo6i quan hé giita 16p Extended_Queue va 16p Queue thudng dugc goi 1a moi
quan hé is-a vi mbi d6i tugng thudc 16p Extended_Queue ciing 1a mot doi tugng
thuoc 16p Queue ma c6 thém mot s6 dic tinh khac, dé6 1a cdc phuong thic
serve_and_retrieve, full, size va clear.

3.3. Cac phuong an hién thuc hang
3.3.1. Cac phuong an hién thuc hang lién tuc

3.3.1.1. M6 hinh vat ly

Tuong tu nhu ching ta da lam véi ng#in xé&p, ching ta c6 thé tao mot hang
trong bd nhé may tinh bing mot day (kiéu dif liéu array) dé chia cic phan ti
clia hang. Tuy nhién, ¢ day ching ta can phdi nam giit dugc ca front va rear.
Mot c4ach don gian 1a ching ta gitt front luon 1a vi tri dau cha day. Lac do6, dé
thém méi mot phan ti vao hang, ching ta ting bién dém biéu dién rear y hét
nhu ching ta thém phan ti vao ngin x&p. P& 14y mot phan ti ra khéi hang,
ching ta phai trd mot gia dit cho viéc di chuyén tat cd cdc phan ti hién c6 trong
hang t6i mot bude dé 1ap day chd trong tai Front. Mic du cach hién thuc nay rat
giong v6i hinh dnh hang nguoi sip hang doi dé dugc phuc vu, nhung né 12 mot
lua chon rat dé trong may tinh.

3.3.1.2. Hién thyc tuyén tinh

D€ viéc xit Iy hang c6 hiéu qua, ching ta dung hai chi s6 dé nam gitt front va
rear ma khong di chuyén céc phan ti. Mudén thém mot phan ti vao hang, don
gian ching ta chi can ting rear 1én mot va thém phan ti vao vi tri nay. Khi 18y
mot phan ti ra khéi hang ching ta 14y phan ti tai vi tri front va tang front
l1én mot. Tuy nhién phuong phdp nay c6 modt nhuge diém 16n, d6 1la front va
rear luon ludon ting chd khong giam. Ngay ca khi trong hang khong bao gio c6
qud hai phan ti, hang van doi héi mot ving nhé khong cé giéi han néu nhu céac
tac vu duoc goi lién tuc nhu sau:

append, append, serve, append, serve, append, serve, append,
serve, append, ...

Van dé & day 1a khi céc phan ti trong hang dich chuyén téi trong diy thi céc
vi tri dau cta day sé khong bao gid duge st dung dén. Ching ta c6 thé hinh dung
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hang lic d6 trong nhu mot con ran ludn trudn minh t6i. Con ran cé6 lic dai ra, c6
ldc ngén lai, nhung néu cd truon téi mai theo mot huéng thi ciing phai dén lic né
gip diém diing cia b nhé.

Tuy nhién, ciing can chd y ring trong cidc tng dung ma cé lic hang tré nén
rong (khi mot loat cac yéu cdu dang dgi da dugc gidi quyét hét tai mot thoi diém
nao dé), thi tai thoi diém nay hang cé thé dugc sip xé&p lai, front va rear dugc
gan tré lai vé dau day. Truong hop nay cho thay viéc st dung mot so do don gidn
gom hai chi s6 va mot bo nhé tuyén tinh nhu vira néu 13 mot cach hién thuc cé
hiéu qua cao.

3.3.1.3. Day vong

Vé y niém, ching ta c6 thé khéc phuc tinh thiéu hiéu qua trong viéc st dung
bo nhé biang cach hinh dung day c6 dang vong thay vi tuyén tinh. Khi phan ti
dugc thém vao hay 14y ra khéi hang, diém diu ctia hang sé dudi theo diém cudi
clia hang vong theo day, va nhu vay con ran van cé thé trudn téi vo han nhung
van bi nhét trong mot vong c6 gidi han. Tai cac thoi diém khac nhau, hang sé
chiém nhiing phan khac nhau trong diy vong, nhung ching ta sé& khong bao gio
phai lo vé su vugt gi6i han bd nhé tru khi day that su khong con phan ti trong,
truong hop nay dugc xem nhu hang diy, ErrorCode sé nhan tri overflow.

Hién thuc cua day vong

Van dé tiép theo chia ching ta la dung mot day tuyén tinh dé md phéng mot
day vong. Céc vi tri trong vong tron duge danh s6 tir 0 dén max-1, trong d6 max
14 tdng s6 phan ti trong day vong. P& hién thuc day vong, ching ta ciing si dung
c4ac phan ti dugc danh s6 tuong tu diy tuyén tinh. Su thay déi cédc chi sé chi don
gian 12 phép 14y phan du trong s& hoc: khi mét chi s6 ting vugt qua giéi han max-
1, n6 dugc bit dau tré lai véi tri 0. Piéu nay tuong tu viéc cong thém gid trong
dong hd mit tron, cac gio duge danh s6 tir 1 dén 12, néu ching ta cong thém 4 gio
vao 10 gio chdng ta sé co 2 gio.
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Lines
Implemeniation frant [==1)

LT [ [ ] | [ [ ]
a1 oz e J— / max — 1

Hinh 3.3- Hang trong ddy vong

Day vong trong C++

Trong C++, ching ta c6 thé ting chi s§ i trong mot day vong nhu sau:

i = ((i+1) == max) ? 0: (i+l);

hoéc if ((i+1) == max) i = 0; else i = i+l;
hoac i = (i+1) % max;
Cac diéu kién bién
Tru6c khi viét nhitng gidi thuat thém ho#c loai phan ti ra khéi hang, ching ta

hay xem xét dén cac diéu kién bién (boundary conditions), d6 1a cac d4u hiéu cho
biét hang con rong hay da day.
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Néu trong hang chi ¢6 mot phan ti thi cd front va rear déu chi dén phan tu
nay (hinh 3.4 a). Khi phan ti nay dugc loai khéi hang, front sé ting lén 1. Do
d6 hang 1a rong khi rear chi vi tri ngay truéec front (hinh 3.4 b).

Do rear di chuyén vé phia truéc mdi khi théem phan tif méi, nén khi hang sép
diy va bang cach di chuyén vong thi rear ciing sé gan gip front tré lai (hinh
3.3 ¢). Luc nay khi phan ti cudi cung duge thém vao lam cho hang day thi rear
cing chi vi tri ngay truéc front (hinh 3.4 d).

Ching ta giap modt khé khin méi: vi tri tuong d6i cia front va rear giong
hét nhau trong cd hai truong hop hang day va hang rong.
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Hinh 3.4- Hinh 4nh minh hoa hang rdng va hang diy

Cac cach giai quyét c6 thé
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Cé6 it nhat 3 cach gidi quyét cho van dé néu trén. Cach thi nhat 1a danh
lai mot vi tri trong khi hang day, rear sé cach front mot vi tri gitta. Cach
thd hai 1a st dung thém mot bién, chang han mot bién co kiéu bool sé cé
tri true khi rear nhich dén sat front trong truong hop hang day (ching
ta c6 thé tuy ¥ chon truong hgp hang day hay rdong), hay mot bién dém dé
dém s6 phan ti hién c6 trong hang. Cach thi ba 1a cho mot hodc cd hai chi
s6 front va rear mang mot tri dic biét nao d6 dé chi ra hang rong, vi du
nhu rear sé la -1 khi hang rong.

3.3.1.4. Tong két cac cach hién thuc cho hang lién tuc

Dé tong két nhitng diéu da ban vé hang, ching ta liét ké dudi day tat ca cac
phuong phép ma ching ta da thao luan vé cac cdch hién thuc hang.

e M6 hinh vat 1y: mot day tuyén tinh c6 front luén chi vi tri diu tién trong
hang va moi phan tir cia hang phai di chuyén t6i mot buéc khi phan ti tai
front dugc 14y di. Day la phuong phép rat dd trong mdy tinh néi chung.

e Mot diy tuyén tinh c6 hai chi s6 front va rear ludn ludn ting. Pay la
phuong phap t6t néu nhu hang c6 thé dugc 1am réng.

e Mot day vong cé hai chi s6 front,rear va mot vi tri dé trong.

e Mot day vong c6 hai chi s6 front,rear va mot co cho biét hang day (hoac
rong).

e Mot diay vong c6 hai chi s6 front,rear va mot bién dém sé phan ti& hién cé
trong hang.

e Mot day vong c6 hai chi s front,rear ma hai chi s6 nay s& mang tri dic
biét trong trudng hop hang rong.

3.3.2.Phuong an hién thuc hang lién két

Bing céch st dung bo nhé lién tuc, viéc hiéc thuc hang khé hon viéc hién thuc
ngin x&p rat nhiéu do ching ta dung ving nhé tuyén tinh dé gia lap té chiic vong
va gap khé khin trong viéc phan biét mot hang day v6i mot hang rdong. Tuy
nhién, hién thuc hang lién két lai thuc sy dé dang nhu hién thuc ngin xép lién
két. Ching ta chi cAn nam giit hai con trd, front va rear dé tham chiéu dén
phan ti dau va phan ti cudi cha hang. Cac tac vu thém hay loai phan ti trén
hang dugc minh hoa trong hinh 3.5.
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Hinh 3.5 Céac tac vu thém va loai phan ti trén hang lién két

3.4. Hién thuc hang
3.4.1. Hién thuc hang lién tuc
Hién thuc vong cho hang lién tuc trong C++

Phan nay trinh bay cdc phuong thic cta cach hién thuc hang bing diy vong
c6 bién dém cac phan ti. Ching ta c6 dinh nghia 16p Queue nhu sau:

const int maxQueue = 10; // Gi4 tri nhé chi d& kiém tra CTDL Queue.

template <class Entry>
class Queue {
public:
Queue();
bool empty() const;
ErrorCode serve();
ErrorCode append(const Entry &item);
ErrorCode retrieve(Entry &item) const;
protected:
int count;
int front, rear;
Entry entry[maxQueue];

¥

Céc dif liéu thanh phan trong 16p Queue dugc khai bdo protected. D6i v6i ngudi st dung sé
khong cé gi thay ddi, nghia 1a ching vin khong dugc ngudi st dung nhin thay va van ddm bdo su
che ddu théng tin. Muc dich ¢ day 1a khi ching ta xay dung 16p Extended_Queue dan xuit tir 16p
Queue thi 16p din xuit sé& st dung dugc cdc dit liéu thanh phan nay. Khi cdc dif liéu thanh phan
cua 16p co s¢ duge khai bdo 1a private thi 16p dan xuét ciing s&¢ khong nhin thdy chang.

template <class Entry>
Queue<Entry>::Queue()

/*
post: d6i tugng hang da toén tai va duge khéi tao 1a hang réng.
*/

Gido trinh Cdu tric du lieu va Gidi thudt 46




Chuong 3 — Hang doi

{
count = 0;
rear = maxQueue - 1;
front = 0;

}

template <class Entry>
bool Queue<Entry>::empty() const

/*

post: ham tra vé true néu hang rong; ngugc lai, ham tra vé false.
*/

{ return count == 0;

s

template <class Entry>

ErrorCode Queue<Entry>::append(const Entry &item)

/*

post: néu hang con chd, item duge thém vao tai rear, ErrorCode tra vé 1a success; ngugc lai,
ErrorCode tra vé la overflow, hang khong déi.

*/
.
if (count >= maxQueue) return overflow;
count++;
rear = ((rear + 1) == maxQueue) ? 0 : (rear + 1);

entry[rear] = item;
return success;
}
template <class Entry>
ErrorCode Queue<Entry>::serve()
/*
post: néu hang khong réng, phan ti tai front dugc 14y di, ErrorCode tra vé 1la success; ngugc
lai, ErrorCode tra vé 1a underflow, hang khong ddi.
*/
.
if (count <= 0) return underflow;
count--;
front = ((front + 1) == maxQueue) ? 0 : (front + 1);
return success;

}

template <class Entry>
ErrorCode Queue<Entry>::retrieve(Entry &item) const
/*
post: néu hang khong réng, phan ti tai front duge chép vao item, ErrorCode tra vé la
success; ngugc lai, ErrorCode tra vé 1a underflow; cd hai trudng hop hang déu khong
dai.
*/
{
if (count <= 0) return underflow;
item = entry[front];
return success;

Chiang ta danh phuong thidc empty lai nhu la bai tap. Phuong thic size duéi
day rat don gian do 16p Extended_Queue st dung dugc thudc tinh count cua 16p
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Queue, néu nhu count dugce khai bdo la private thi phuong thic size cua 16p
Extended_Queue phai st dung hang loat ciu lénh goi cac phuong thic public
ciaa Queue nhu serve, retrieve, append mdi thuc hién duge. Cac phuong thic
con lai cia Extended_Queue ciing tuong tu, va ching ta danh lai phan bai tap.

template <class Entry>

int Extended_Queue<Entry>::size() const

/*

post: tra vé s6 phan tir hién c¢6 ciia hang. Hang khong dai.
*/

{

}

return count;

3.4.2.Hién thuc hang lién két

3.4.2.1. Cac khai bao co ban

V6i moi hang, ching ta dung kiéu Entry cho kiéu ciia dir liéu luu trong hang.
D61 v6i hién thuc lién két, ching ta khai bdo cdc node tuong tu nhu da lam cho
ngin xép lién két trong chuong 2. Chiung ta cé dic ta dué6i day:

template <class Entry>
class Queue {
public:
// Céc phuong thiic chudn cta hang
Queue();
bool empty() const;
ErrorCode append(const Entry &item);
ErrorCode serve();
ErrorCode retrieve(Entry &item) const;

// Céc phuong thic bdo ddm tinh an toan cho hang lién két
~Queue();
Queue(const Queue<Entry> &original);
void operator =(const Queue<Entry> &original);
protected:
Node<Entry> *front, *rear;
};

Constructor thi nhat khéi tao mot hang rong:

template <class Entry>

Queue<Entry>::Queue()

/*

post: d6i tugng hang da ton tai va duge khéi tao 1a hang rong.
*/

{

}

front = rear = NULL;
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Phuong thiic append thém mot phan tit vao dau rear cia hang:

template <class Entry>

ErrorCode Queue<Entry>::append(const Entry &item)

/*

post: néu hang con chd, item duge thém vao tai rear, ErrorCode tra vé 1a success; ngugc
lai, ErrorCode tra vé la overflow, hang khong dai.

*/
{ _
Node *new_rear = new Node<Entry> (item);
if (new_rear == NULL) return overflow;
if (rear == NULL) front = rear = new_rear; // truong hgp déc biét: thém vao hang
dang rong.
else {

rear->next = new_rear;
rear = new_rear;

}

return success;

Trudng hop hang réng can phan biét vé6i cdc truong hop binh thudng khéc, do
khi thém mot node vao mot hang rdng can phdi gan cd front va rear tham
chiéu dén node nay, trong khi viéc thém mot node vao mot hang khong rong chi
c6 rear la can dugc gan lai.

Phuong thiic loai mot phan ti ra khéi hang dugc viét nhu sau:

template <class Entry>
ErrorCode Queue::serve()
/*
post: néu hang khong rong, phan ti tai front duogc 14y di, ErrorCode tra vé la success; ngugc
lai, ErrorCode tra vé la underflow, hang khong d6i.
*/
i
if (front == NULL) return underflow;
Node *old _front = front;
front = old_front->next;
if (front == NULL) rear= NULL;// trudng hgp dic biét: loai phan tif cudi cling clia hang
delete old_front;
return success;

Mot 1an nita trudng hop hang rong can dugec xem xét riéng. Khi phan ti duge
loai khéi hang khong phai 1a phan ti cudi trong hang, chi ¢6 front can dugc gan
lai, ngugc lai cd front va rear can phai gan vé NULL.

Céc phuong thiic khac ctia hang lién két duge danh lai cho phan bai tap.
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Chuong 3 — Hang doi

Néu so sanh v6i hang lién tuc, ching ta sé& thay ring hang lién két dé hiéu
hon cd vé mat khai niém cd vé cach hién thuc chuong trinh.
3.4.3. Hang lién két md rong

Hién thuc lién két cta 16p Queue cung cadp mot 16p co sé cho cac 16p khéc.
Pinh nghia du6i day danh cho 16p din xuat Extended Queue hoan toan tuong tu
nhu hang lién tuc.

template <class Entry>
class Extended _queue: public Queue {
public:
bool full() const;
int size() const;
void clear();
ErrorCode serve_and_retrieve(Entry &item);

3

Mic du 16p Extended_Queue nay cé hién thuc lién két, nhung né khong cin cac phuong thiic
nhu copy contructor, overloaded assignment, hodc destructor. P6i véi mot trong cac phuong thic
nay, trinh bién dich s& goi cdc phuong thiic méc dinh cua 16p Extended_Queue. Phuong thic méic
dinh cta mot 16p din xudt sé goi phuong thic tuong tng cta 16p co s¢. Chang han, khi mot doi
tugng clia 16p Extended_Queue chudn bi ra khéi tdm vuc, destructor mic dinh cha 16p
Extended_Queue sé& goi destructor clia 16p Queue: moi node cap phat dong clia Extended_Queue
déu dugc gidi phéong. Do 16p Extended_Queue clia ching ta khong chia thém thudc tinh con tré
nao ngoai céc thude tinh con trd thira k& tir 16p Queue, destructor ma trinh bién dich goi da lam
dugc tat ca nhitng diéu ma ching ta mong muén.

Céc phuong thic duge khai bdo cho 16p Extended_Queue can dugc viét lai cho
phit hop véi cdu tric lién két ctia hang. Ching han, phuong thic size can st dung
mot con tré tam window dé duyét hang (néi cach khac, con tré window sé di
chuyén doc theo hang va lan lugt chi dén titng node trong hang).

template <class Entry>
int Extended_queue<Entry>::size() const
/*
post: tra vé s6 phan ti hién cé ctia hang. Hang khong déi.
*/
{ _
Node *window = front;
int count = O;
while (window '= NULL) {
window = window->next;
count++;

}

return count;

Céc phuong thitc khac ciia Extended_Queue lién két xem nhu bai tap.
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