Chuong 15 — Ung dung ctia hang doi

Chuong 15 - UNG DUNG CUA HANG DOI

CTDL hang doi dugc st dung rit rong rii trong cdc chuong trinh mdy tinh.
Pac biét 1a trong cong viéc cta hé diéu hanh khi can xif Iy cdc cong viec mot cach
tuan tu. Hang doi trong chuong 3 12 mot khai niém FIFO don gidn. Trong thuc
t&, nguoi ta thuong rat hay st dung cdc hang doi uu tién dugc trinh bay trong
chuong 11. Chuong nay minh hoa mot s6 tng dung don gidn cta hang doi.

15.1. Cac dich vu

Ching ta c6 thé viét mot chuong trinh méd phéng viéc cung cdp cac dich vu.
Chang han tai quay ban vé cdc tuyén bay, c6 nhiéu ngudi dang dén va dang sip
hang chd d€ mua vé. Cé6 kha niang chi c6 mot nhan vién ban vé, hodc c6 nhiéu
nhan vién ban vé dong thoi. Sinh vién hiay xem day nhu 1a mot goi y dé viét
thanh mot ting dung cho CTDL hang dgi. Nhitng diéu thuong dugc quan tam la:

e Thoi gian cho doi trung binh (queue time) cia mot khach hang tir lic dén cho

dén lic duge bat dau dugc phuc vu.

e Thoi gian phuc vu trung binh (service time) ma mot dich vu duge thuc hién.

e Thoi gian d4p Ung trung binh (response time) ciia mot khach hang ti lic dén
cho dén ldc roi khéi quay (chinh bing téng hai thoi gian trén).

e Tan suat dén cha khéach hang.

Dua vao nhiing diéu trén nguoi ta c6 thé diéu chinh cac ké& hoach phuc vu cho
thich hop hon.

15.2. Phan loai

Mot vi du vé phan loai 1a viéc st dung nhiéu hang dogi cung mot lic. Tuy theo
dic diém cta cac yéu cau cong viéc, mdi hang doi chi nhan cdc cong viéc cung dic
diém ma thoi. Nhu vay dau ra cia méi hang dgi sé 12 nhitng cong viéc c6 chung
dac diém. Viéc st dung hang doi ¢ day gidp ta phan loai dugc cong viéc, dong thoi
trong cac cong viéc cung loai, ching van giit nguyén thd tu ban dau giia ching.
Hinh 4nh dé thay nhat chinh 12 vi du trén v6i méi hang nguoi doi sé duge mua vé
di cung mot tuyén bay nao d6 (mot 6 ctra chi ban cho mot tuyén bay nhat dinh).
Mot vi du khéc vé su phan loai cdc buu kién tai mot trung tdm chuyén phéat: cac
buu kién sé& dugc phan loai vao cdc hang doi dua vao thé tich, trong lugng, noi

A

dén,..., ma thi tu gitta ching trong mot hang doi 1a khong thay déi.

15.3. Phuong phap sip thi tu Radix Sort
Ung dung hang lién két trong phuong phép sip thi tu Radix Sort dugc trinh
bay trong chuong 8.
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15.4. Tinh tri cho biéu thic prefix

Dé tinh tri cho biéu thdc dang prefix nguoi ta dung hang doi. Viéc tinh dugc
thuc hién 13p lai nhiéu 1an, mdi 1an ludn xt 1y cho biéu thic tir trai sang phdi nhu
dudi day:
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Mb6i lan duyét biéu thdc, ching ta thay thé moi todn t& ma cé du hai toan
hang ding ngay sau bing két qua cia phép tinh cho toan ti d6. Do thi tu duyét
qua biéu thdc ludn 1a ti tréi sang phai, nén ching ta c6 thé luu biéu thic vao
hang doi va st dung cdc phuong thic ctia hang dgi dé 14y ting phan ti ciing nhu
dua timg phan ti vao hang. Hién thuc chuong trinh dugc xem nhu bai tap cho
sinh vién.

15.5. Ung dung phép tinh trén da thic

bay 12 mot dng dung c6 sit dung CTDL ngin x&p va hang dogi. Trong ting dung
nay ching ta c6 dip nhin thay cong dung cta cidc CTDL da dugc thiét ké hoan
chinh. Cé nhiéu bai toan cé thé st dung cdc CTDL hoan chinh dé phat trién thém
ciac 16p thita k& rat tién lgi. Ngoai ra, phuong phdp phéat trién dan thanh mot
chuong trinh hoan chinh dugc trinh bay duéi day ciing 12 mot tham khdo rat tot
cho sinh vién khi 1am quen véi cdc ky ning thiét k& va 14ap trinh.

15.5.1. Muc dich cua ding dung

Trong phan 14.3 ching ta da viét chuong trinh mé phéng mot may tinh don
gian thuc hién cdc phép cong, trir, nhan, chia va mot s6 phép tinh khéc tuong tu.
Phan nay sé mdé phéng mot may tinh tuong tu thuc hién cach tinh Balan ngugc
cho cac phép tinh trén da thic. Y tudng chinh cia gidi thuat 1a st dung ngin xép
dé luu cac toan hang. Con hang dgi sé& dugc st dung dé md phéng da thiec.

15.5.2. Chuong trinh
Ching ta sé& hién thuc mot 16p da thie (Polynomial) dé st dung trong chuong

trinh. Viéc hién thuc chuong trinh sé& tré nén rat don gidn. Chuong trinh chinh
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can khai bdo mot ngin xép dé chia cdc da thic, nhan cdc yéu ciu tinh va thuc
hién.

int main()

/*

post: Chuong trinh thuc hién cdc phép tinh toan s6 hoc cho cdc da thiec do nguovi sit dung nhap
vao.

uses: Cac lgp Stack, Polynomial va cac ham introduction, instructions,
do_command, get_command.
*/
{
Stack<Polynomial> stored_polynomials;
introduction();
instructions();
while (do_command(get_command(), stored polynomials));

Chuong trinh nay hau nhu tuong tu v6i chuong trinh chinh & phan 14.3, ham
phu trg get_command tuong tu ham da coé.

15.5.2.1. Cac phuong thic cua 16p Polynomial

Tuong tu phan 14.3, thay vi nhiap mot con sd, ddu ? chd ngudi st dung nhap
vao mot da thdc.

Phan 16n cac viéc can lam trong chuong trinh nay la viéc hién thuc céc
phuong thic cia Polynomial. Ching han chiing ta cAn phuong thic equals_sum
dé cong hai da thic. Cho p, q, r 1a c4dc d6i tugng da thic, p.equals_sum(q,r) sé
thay p béi da thic tong cha hai da thic q va r. Tuong tu ching ta c6 cdc phuong
thic equals_difference, equals_product, va equals_quotient dé thuc
hién cdc phép tinh s6 hoc khéc trén da the.

Ngoai ra, 16p Polynomial con hai phuong thic khong thong s6 la print va
read dé xuat va doc da thic.

15.5.2.2. Thuec hién cac yéu cau

Ham do_command nhan d6i tuong ng#in xép la tham bién do ng#n xép can
dugc bién ddi trong ham.

bool do_command(char command, Stack<Polynomial> &stored_polynomials)

/*

pre: command chia ky tu hop 1é biéu dién yéu cau ctia ngudi st dung.

post: Yéu cau ciia nguvi st dung dugc thuc hién ddi véi cac da thic trong ngian xép, ham tra vé
true ngoai trir truong hgp command="q" thi ham tra vé false.

uses: Cac lép Stack va Polynomial.
*/
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{
Polynomial p, q, r;
switch (command) {

case "7?":
p.read();
if (stored_polynomials.push(p) == overflow)
cout << "Warning: Stack full, lost polynomial™ << endl;
break;
case "=":
if (stored_polynomials.empty())
cout << "'Stack empty" << endl;
else {
stored_polynomials.top(p);

p-printQ);
break;

case "+":
if (stored_polynomials.empty())
cout << '"'Stack empty' << endl;
else {
stored_polynomials.top(p);
stored_polynomials.pop();
if (stored_polynomials.empty()) {
cout << '"'Stack has just one polynomial' << endl;
stored_polynomials._push(p);
}
else {
stored_polynomials.top(q);
stored_polynomials.pop();
r.equals_sum(q, p);
if (stored_polynomials.push(r) == overflow)
cout << "Warning: Stack full, lost polynomial” << endl;
}
}
break;
//  Can b6 sung céic dong lénh dé thuc hién céc phép tinh con lai.

case "Q":
cout << "Calculation finished." << endl;
return false;
¥

return true;

}

15.5.2.3. Cac mau chuong trinh va cong viéc kiém tra

Céch lam sau day minh hoa y tuéng st dung cdc m4u tam trong chuong trinh
nhu da trinh bay trong phan 1.5.3 (cac k§ nang lap trinh).

Hién tai ching ta chi ph4t trién chuong trinh vita di dé c6 thé dich, chinh siia
16i, va kiém tra tinh ddng d&n cta nhiing phan da viét.
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Dé dich thit chuong trinh, ching ta can tao cdc m4u cho moi phan ti con thiéu
clia chuong trinh. Phan ti con thidu & day 1a 16p Polynomial. Do ching ta con
chua quyét dinh sé hién thuc cdc do6i tugng da thidc nhu thé nao, ching ta hay
chay chuong trinh nhu mot mdy tinh Balan ngugc danh cho cdc s6 thue. Thay vao
chd can khai bao dit liéu cho 16p Polynomial, ching ta khai bao s thuc.

class Polynomial {
public:
void read(Q);
void print(Q);
void equals_sum(Polynomial p, Polynomial q);
void equals_difference(Polynomial p, Polynomial q);
void equals_product(Polynomial p, Polynomial q);
ErrorCode equals_quotient(Polynomial p, Polynomial q);
private:

double value; // miu tam diung dé thi chuong trinh.
};

Phuong thic equals_quotient can kiém tra phép chia 0 nén cin tra vé
ErrorCode. Ham sau day 14 mot dién hinh cho m4u phuong thic dung dé thi
chuong trinh.

void Polynomial::equals_sum(Polynomial p, Polynomial Q)

{
+

value = p.value + g.value; // Chi viét tam, sau sé& viét lai ding cho da thic.

Viéc tao ra modt bd khung chuong trinh tai thoi diém nay cho phép ching ta
kiém tra xem ngin x&p va cac géi tién ich (chda cac ham phu trg) da dugc két noi
mot cach ding din trong chuong trinh hay chua. Chuong trinh, cing cac m&u thi
cua né, phai thuc thi mot cdch chinh xdc cd v6i hién thuc ngian xé&p lién tuc 1an
ngan xé&p lién két.

15.5.3. Cau trdc di liéu cuia da thic

Ching ta hiy quay lai nhiém vu chinh cta ching ta 1a chon lua c4dch biéu dién
da thic va viét cdc phuong thic xtt 1y cho ching. C4c da thic c6 dang sau

3> —2x3 + xX° + 4

Thong tin quan trong trong mot da thic 1a cdc hé sd va cdc s6 mi cua x, con
ban than x chi 12 mot bién. Ching ta xem da thic dugc tao thanh tit cdc s6 hang
(term), mdi s6 hang chita mot hé s6 va mot s6 mi. Trong may tinh c6 thé xem da
thic 1a mot danh sach cac cip gdém hé s6 va sd mii. Ching ta dung struct dé
khai bédo s6 hang
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struct Term {
int degree;
double coefficient;
Term (int exponent = 0, double scalar = 0);

¥

Term::Term(int exponent, double scalar)
/*
post: Term dugc khéi tao bdi hé s6 va s6 mii nhan duge, néu khong c6 thong s6 truyén vao thi
hai s6 nay dugc gan mic dinh 1a 0.
*/
{
degree = exponent;
coefficient = scalar;

}

Ching ta chua luu tam vé thd tu cha cdc s6 hang trong da thic, tuy nhién néu
cho phép cédc s6 hang ¢6 mot thi tu tuy y thi ching ta sé gip kho khin trong viéc
nhéan ra cédc da thic bing nhau ciing nhu trong viéc tinh todn trén cdc da thic.
Ching ta chon phuong 4n budc cdc s6 hang trong mot da thic phai ¢6 thi tu gidm
dan theo s6 mii, dong thoi cling khong cho phép hai s6 hang c6 cung s6 mi hoic
s6 hang c6 hé s6 biang khong. Véi su rang budc nay, khi thuc hién mot phép tinh
s0 hoc nao d6 trén hai da thic, ching ta thuong lan lugt xit ly cho ting cip s6
hang cta hai da thic ti tréi sang phdi. Cac s6 hang cua da thic két qua cling
dugc ghi vao da thic theo thd tu nay. Mot da thic duge biéu dién bang mot danh
sach cac Term. Nhu vay, cdc phép tinh s6 hoc c6 thé xem da thic nhu 1a mot
Queue, hay chinh xac hon, nhu la Extended_queue, vi ching ta thuong xuyén
can dén cic phuong thiic clear va serve_and_retrieve.

Chung ta thit héi nén dung hang lién tuc hay hang lién két. Néu biét trude bac
cla da thic va cac da thic it c6 hé s6 bang khong thi ching ta nén dung hang
lién tuc. Nguge lai, néu khong biét truéc bac, hodc da thic cé rat it hé sé khac
khong thi hang lién két thich hop hon. Hinh 15.1 minh hoa da thic hién thuc
bang hang lién két.

Mbi phan ti trong hang chita mot s6 hang cda da thic va chi c6 nhitng s6 hang c6
hé s6 khdc khong méi duge luu vao hang. Pa thic bang 0 biéu dién béi hang rong.

V6i cau trac dit liéu duge chon cho da thic nhu trén ching ta xay dung 16p
Polynomial 1a 16p din xu4t tir 16p Extended_Queue, ching ta chi viéc bd sung

cac phuong thic riéng cua da thc.

Dé hién thuc cu thé cho 16p dan xuat Polynomial, ching ta can dit cau héi:
mot da thic c6 han 1a mot Extended Queue hay khong?
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Hinh 15.1- Biéu dién da thic bdi mot hang lién két c4c s6 hang

Mot Extended_Queue cung cidp cdc phuong thic nhu serve chang han,
phuong thic nay khong nhat thiét va cling khong nén 14 phuong thic cta
Polynomial. Sé 1a mot diéu khong hay khi ching ta cho phép ngudi sit dung goi
phuong thic serve dé loai di mot phan ti cia Polynomial. Pa thic nén 1a mot
doi tugng déng kin. Vi vay mot Polynomial khong han 14 mot Extended_Queue.
Mic du rat c6 loi khi st dung lai cdc thudc tinh va cdc phuong thic tir
Extended_Queue cho Polynomial, nhung ching ta khong thé si dung phép thia
ké& don gian, vi quan hé cta hai 16p nay khong phai 1a quan hé “is-a”.

Quan hé “is-a” 1a dang thita k& public trong C++. Néu khai bdo thita k& public thi nguvi st
dung c6 thé xem mot da thiic ciing 14 mot hang doi. C++ cung cdp mot dang thira ké& thi hai, goi 1a
thita k& riéng (private inheritance), day chinh 1a diéu ching ta mong muén. Su thita k& riéng cho
phép 16p dan xuat dugc hién thuc bing cach st dung lai 16p co s, nhung ngudi st dung khong goi
dugc cic phuong thic cta 16p co sé thong qua ddi tugng cta 16p dan xuat. Quan hé nay con dugc
goi 12 quan hé “is implemented of’. Ching ta s& dinh nghia 16p Polynomial thia ké riéng tir 16p
Extended_Queue: cac thudc tinh va céc phuong thic cia Extended_Queue cé thé duge st dung
trong hién thuc ctia 16p Polynomial, nhung ching khéng duge nhin thay béi ngudi st dung.

class Polynomial: private Extended_queue<Term> { // Thia ké riéng

public:
void read();
void print() const;
void equals_sum(Polynomial p, Polynomial q);
void equals_difference(Polynomial p, Polynomial q);
void equals_product(Polynomial p, Polynomial q);
Error_code equals_quotient(Polynomial p, Polynomial q);
int degree() const;

private:
void mult_term(Polynomial p, Term t);

3
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Dinh nghia trén b6 sung thém cac phuong thic nhu degree tra vé bac cia da
thic va mult_term d& nhan mot da thdc v6i mot term.

15.5.4. Doc va ghi cac da thuc

Viéc in da thidc don gidn chi 1a duyét qua cac phan ti cia hang va in dir liéu
trong mdéi phan ti. Phuong thidc dudi diy in da thidc véi mot s§ xi 1y cho cac
truong hop dic biét nhu loai bé dau + (néu c6) & dau da thic, khong in hé s hoic
s6 mi néu bing 1 va khong in x°.

void Polynomial::print() const
/*
post: Pa thic duge in ra cout.
*/
{ _
Node *print_node = front;
bool first_term = true;

while (print_node 1= NULL) {
Term &print_term = print_node->entry;

if (First_term) { // Khong in dau ‘+ dau da thic.
first_term = false;
if (print_term.coefficient < 0) cout << "- ';
else if (print_term.coefficient < 0) cout << " - '';
else cout << " + '';
double r = (print_term.coefficient >= 0)
? print_term._coefficient - -(print_term.coefficient);
if (r = 1) cout << r;
if (print_term.degree > 1) cout << " XN << print_term.degree;
if (print_term.degree == 1) cout << " X';
if (r == 1 && print_term.degree == 0) cout << " 1";
print_node = print_node->next;
}
if (First_term)
cout << "0"; // Print 0 for an empty Polynomial.
cout << endl;

Phuong thiic doc da thic thuc hién viéc kiém tra dé cdc s6 hang nhap vao théa
diéu kién s6 mi gidm dan va mot s§ rang budc trong viéc biéu dién da thic nhu
da néu trén. Viéc nhap két thic khi hé s6 va s6 mii déu nhan tri 0.

void Polynomial::read()

/*
post: Pa thic duge doc tir cin.
*/
{
clear();

double coefficient;
int last_exponent, exponent;
bool first_term = true;
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cout << "Enter the coefficients and exponents for the polynomial, ™
<< "one pair per line. Exponents must be in descending order."
<< endl
<< "Enter a coefficient of 0 or an exponent of 0 to terminate." <<
endl ;

do {
cout << "coefficient? " << flush;
cin >> coefficient;

if (coefficient '= 0.0) {
cout << "exponent? " << flush;
cin >> exponent;
if ((Ifirst_term && exponent >= last_exponent) || exponent < 0) {
exponent = 0;

cout << "Bad exponent: Polynomial terminates without its last

term."
<< endl;

}
else {

Term new_term(exponent, coefficient);

append(new_term);

first_term = false;
}

last_exponent = exponent;

}
} while (coefficient = 0.0 && exponent 1= 0);

15.5.5. Phép cong da thuc

Phan nay ching ta chi hién thuc phép cong da thic, cdc phép tinh khac xem
nhu bai tap.
Do cdc s6 hang trong cd hai da thic c6 s6 mi gidm din nén phép cong rat don
gian. Ching ta chi can duyét qua mot 1an va déng thoi doi v6i ca hai da thice. Néu
gip hai s6 hang cia hai da thic c6 s6 mii bang nhau, ching ta cong hai hé s va
két qua dua vao da thidc tong, nguoc lai, s6 hang cia da thidc nao c6 sé mi cao
hon duge dua vao tong, phép duyét chi dich chuyén t6i mot bude trén da thic nay.
Chung ta chi phéi luu y dén trudng hop tdng hai hé sé ctia hai sé hang bang 0 thi
s& khong c6 phan ti mé6i duge dua vao da thic tong. Ngoai ra, vi phuong thic nay
sé& ph4 hiy cédc da thic toan hang duge dua vao nén ching dugc géi bing tham tri.

void Polynomial::equals_sum(Polynomial p, Polynomial Q)
/*
post: Déi tugng da thic sé cé tri bing téng hai da thiic nhan vao tir thong s6.
*/
{
clear();
while (Ip.empty() || 'q-empty()) {
Term p_term, g_term;
if (p.-degree() > q-degree()) {
p-serve_and _retrieve(p_term);
append(p_term);

b
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else if (g.-degree() > p-degree()) {
g-serve_and_retrieve(q_term);
append(qg_term);

else {
p-serve_and_retrieve(p_term);
g-serve_and_retrieve(q_term);

if (p_term.coefficient + g_term.coefficient = 0) {
Term answer_term(p_term.degree,
p_term.coefficient + g_term.coefficient);
append(answer_term);
}
}
}

Phuong thic trén bit dau bing viéc don dep moi s6 hang trong da thic sé
chita két qua cta phép cong. Phuong thic degree dugc goi dé tra vé bac cia da
thic, néu da thic rong, degree sé tra vé -1.

15.5.6. Hoan tat chuong trinh

15.5.6.1. Cac phuong thic con thiéu

Phép trur hai da thic hoan toan tuong tu phép cong. Doi véi phép nhan, trude
hét ching ta phai viét ham nhan mot da thic véi mot s6 hang, sau dé két hop véi
phuong thic cong hai da thiic d€ hoan t4t phép nhan. Phép chia da thic phic tap
hon rat nhiéu, phép chia da thic cho mot két qua 1a da thic thuong va mot 1a da
thic so du.
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