Chuwong 3. Lénh

Chuong nay gidi thiéu cac hinh thirc khac nhau ciia cac cau 1énh C++ dé soan
thao chuong trinh. Cac 1énh trinh bay viéc xay dung cac khdi & mirc do thap
nhit ciia mot chuong trinh. No6i chung mdi 1énh trinh bay mot budc tinh toan
c6 mot tac dong chinh yéu. Bén canh d6 ciing co thé co cac tac dong phu
khac. Cac 1énh 1a hitu dung vi tic dung chinh yéu ma né gay ra, su két ndi ciia
cac 1énh cho phép chuong trinh phuc vu mot muc dich cu thé (vi du, sap xép
mot danh sach cac tén).

Mot chuong trinh dang chay danh toan bo thoi gian dé thyc thi cac cau
lénh. Thtr tw ma cac cdu lénh dugc thuc hién duoc goi 1a dong diéu khién
(flow control). Thuat ngir nay phan anh viéc cac cau 1énh dang thyc thi hién
thoi ¢6 su diéu khién cua CPU, khi CPU hoan thanh s& duoc chuyén giao toi
mot 1énh khac. Dac trung dong diéu khién trong mot chuong trinh 1a tuan tu,
1énh nay dén 1énh ké, nhung c6 thé chuyén hudng toi duong dan khac boi cac
1énh 1& nhanh. Dong diéu khién 1a mot sy xem xét trong yéu boi vi né quyét
dinh 1énh nao duoc thuc thi va Iénh nao khong dugc thyuc thi trong qua trinh
chay, vi thé lam anh huong dén két qua toan bd ctia chuong trinh.

Gidng nhiéu ngoén ngit thi tuc khac, C++ cung cap nhitng hinh thirc khac
nhau cho cac myc dich khac nhau. Cac 1€nh khai b4do dugc sut dung cho dinh
nghia cac bién. Céac 1énh nhu gan dugc st dung cho cac tinh toan dai s6 don
gian. Cac 1énh ré nhanh dugc st dung dé chi dinh duong dan ctia viéc thuc thi
phu thudc vao két qua cua mat diéu kién luan ly. Cac I¢nh lap duoc su dung
dé chi dinh céc tinh toan can duoc 1ap cho t&1 khi mot diéu kién luan Iy nao
d6 dugc thoa. Cac 1énh diéu khién duoc sir dung dé lam chuyén duong din
thyc thi téi mot dudong dan khac cta chuong trinh. Chiing ta s& lan lugt thao
luan tat ca nhitng van dé nay.
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3.1. Lénh don va Iénh phirc

Lénh don 1a mot sy tinh toan duoc két thuc bfmg dau chdm phéy. Cac dinh
nghia bién va cac bi€u thirc dugc két thuc bang dau cham phay nhu trong vi

du sau:
nt i // 1énh khai bao )
+H; // lénh nay c6 mot tac dong chinh yéu
doubled=10.5; // 1énh khai bao
d+35; //1énh khong hitu dung

Vi du cyéi trinh bay mot 1énh khong hiru dung boi vi n6 khong c6 tac dong
chinh yéu (d dugc cong vdi 5 va két qua bi vut bo).

Lénh don gian nhét 1a 1énh rdng chi gdm dau chdm phdy ma thoi.
; / lénhréng

Mic dau 1énh rdng khong co tac dong chinh yéu nhung néd cdé mot vai
viéc dung xac that.

Nhiéu 1énh don c6 thé két ndi lai thanh mot 1énh phire bang cach rao
chung bén trong cac dau ngoac xoan. Vi du:

{intmin, i=10,j=20;
min=>1<j?1:j);
cout <<min <<"\n;

H
Boi vi mot 1énh phirc ¢6 thé chira cac dinh nghia bién va dinh nghia mot
pham vi cho chung, n6 cling dugc goi mgt khoi. Pham vi cua mét bien C++
duoc gidi han bén trong khoi truc tiép chira n6. Cac khoi va cac luat pham vi
s€ dugc mo ta chi tiét hon khi chung ta thdo luén vé ham trong chuong ké.

3.2. Lénhif

Poi khi chung ta muén lam cho sy thuc thi mot 1énh phu thudc vao mot diéu
kién nao do6 can dugc thoa. Lénh if cung cap cach dé thuc hién cong viéc nay,
hinh thtrc chung cia 1énh nay la:
if (biéu thirc)
lénh;
Trudce tién biéu thire duge wéc lugng. Néu két qua khac 0 (ding) thi sau do
lénh dugc thyuc thi. Nguoc lai, khong lam gi ca.

Vi du, khi chia hai gié tri ching ta muén kiém tra rang mau s6 c6 khac 0
hay khong.

if (count I=0)
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average =sum/ count;

Pé 1am cho nhiéu 1énh phu thudc trén cing diéu kién ching ta c6 thé sir
dung 1&€nh phtrc:

if (balance > 0) {
nterest = balance * creditRate;
balance += interest;

H

Mot hinh thie khac cua 1énh if cho phép chung ta chon mot trong hai
1énh: mot 1énh duge thuc thi néu nhu diéu kién duge thoa va lé¢nh con lai
duogc thyc hién néu nhu diéu kién khong théa. Hinh thirc nay dugc goi 1a 1énh
if-else va c6 hinh thue chung la:

if (biéu thirc)
lénh I,
else
lenh 2;

Trudc tién biéu thire duoc wdc luong. Néu két qua khac 0 thi lénh I dugc
thuc thi. Nguoc lai, /énh 2 dugc thuc thi.

Vi du:

if (balance > 0) {
interest = balance * creditRate;
balance += interest;

}else {
interest =balance * debitRate;
balance += interest;

§

Trong ca hai phan c6 su gidng nhau & 1énh balance += interest vi thé toan b cau
Iénh c6 thé viét lai nhu sau:
if (balance > 0)
interest = balance * creditRate;
else
mterest=balance * debitRate;
balance += interest;

Hoac don gian hon bang viéc st dung biéu thirc dicu kién:

interest =balance * (balance >0 ? creditRate : debitRate);
balance += interest;

Hoac chi la:
balance +=balance * (balance >0 ? creditRate : debitRate);

Céc 1énh if ¢ thé dugc 16ng nhau bang cach dé cho mot 1énh if xuit hién
bén trong mot 1€nh if khac. Vi du:
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if (callHour > 6) {
if (callDuration <=5)
charge = callDuration * tarif1;
else
charge =5 * tarrif1 + (callDuration - 5) * tarrif2;
}else
charge = flatFee;

Mot hinh thire dugce sir dung thuong xuyén cua nhing 1¢nh if 16ng nhau
lién quan dén phan else gom c6 mdt 1é€nh if-else khac. Vi du:

if (ch>="0'&& ch<='9)
kind = digit;
else {
ifch>="A' && ch<='7))
kind =upperLetter;
else {
if (ch>='a && ch<='7)
kind = lowerL_etter;
else
kind = special;

§
Dé cho dé doc co thé str dung hinh thure sau:

if (ch>="0'&& ch<='9)
kind = digit;

elseif (ch>="A' && ch<='7))
kind = capitall_etter;

else if (ch>="a' && ch<='7)
kind = smallLetter;

else
kind = special;

3.3. Lénh switch

Lénh switch cung cép phuong thirc lya chon gitra mot tap cac kha nang dua
trén gia tri cua bicu thirc. Hinh thirc chung cua cau 1énh switch 1a:

switch (biéu thirc) {
case hang
cac lenh;

case hang ,:
cac lenh;
default:
cac lénh;

}

Biéu thirc (goi 1a thé switch) duoc ude lugng trude tién va két qua duoc so
sanh v&1 moi hang so (goi 1a cac nhan) theo thur tu ching xuat hi¢n cho dén
khi mét so khép dugce tim thay. Lénh ngay sau khi so khép dugce thyc hién
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sau d6. Cha y sb nhiéu: mdi case co thé dugc theo sau boi khong hay nhiéu
1énh (khong chi 1a mot 1énh). Viée thyc thi tiép tuc cho t6i khi hodc 1a bat gap
mot 1énh break hodc tit ca cac 1énh xen vao dén cudi 1énh switch duge thuc
hién. Truong hop default & cudi cung 1a mdt tuy chon va dugc thyc hi¢n néu
nhur tat ca cac case trude d6 khong duoc so khop.

Vi du, chung ta phai phan tich ci phap mot phep toan toan hoc nhi hang
thanh ba thanh phén cia né va phai luu trir ching vao cac bién operator,
operandl, va operand2. Lénh switch sau thuc hién phép toan va luu trir két qua

vao result.
switch (operator) {
caset:  result=operandl + operand2;
break;
case-:  result=operand] - operand2;
break;
case™:  result=operandl * operand2;
break;
case'/:  result=operandl / operand2;
break;
default:  cout<<"unknown operator: "' << operator <<"n;
break;
H

Nhu da dugc minh hoa trong vi dy, chung ta can thiét chén mot lénh
break & cudi mdi case. Lénh break ngit cdu 1énh switch bang cach nhay dén
diém két thuc cua lénh nay. Vi duy, néu chung ta m¢ rong Iénh trén dé cho
phép x ciing ¢o thé duogc st dung nhu 1 toan tir nhan, chiing ta s& co:

switch (operator) {
caset:  result=operandl + operand2;
break;

1,

case:  result=operandl - operand2;

break;
case X"
case™:  result=operandl * operand2;
break;
case':  result=operandl / operand2;
break;
default:  cout <<"unknown operator: " << operator <<"n;

break;
}

Béi vi case X' khong c6 1é€nh break nén khi case nay dugc thda thi su thuc thi
tiép tuc thuc hién céac 1€nh trong case ke tiép va phép nhan dugc thi hanh.

Chung ta c6 thé quan sat rang bat ky 1énh switch nao ciing c6 thé duogc
viét nhu nhi€u cau 1énh if-else. Vi du, Iénh trén co thé dugc viet nhu sau:
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if (operator==")
result=operand1 + operand?;
else if (operator =—"-")
result=operand] - operand2;
else if (operator== X' | operator =— "'
result=operandl * operand2;
else if (operator == ")
result=operand1 / operand2;
else
cout << "unknown operator: " <<ch <<"n;

ngudi ta co thé cho rang phién ban switch 14 rd rang hon trong trudng hop
nay. Tiép can if-else nén dugc danh riéng cho tinh huéng ma trong d6 switch
khong thé 1am dugc cong vi¢e (vi du, khi cac diéu kién la phuc tap khong thé
don gian thanh cac dang thirc toan hoc hay khi cac nhan cho cac case khong
1a cac hang sd).

3.4. Lénh while

Bang 3.1

Lénh while (cing dugc goi la vong lap while) cung cap phuong thirc lap mot
1&€nh cho t&1 khi mot diéu kién dugc thoa. Hinh thitc chung cia 1€nh 1ap la:

while (biéu thirc)
lénh;

B{éu thire (cling dugc goi 1a diéu kién lip) duoc wéc luong trude tién. Néu
két qua khac 0 thi sau do /énh (ciing dugc goi la than vong lap) dugc thuc

hién va toan bd qua trinh duoc 1ip lai. Nguoc lai, vong lip duoc két thic.

Vi dy, chung ta muon tinh tong cuia tat ca cac so nguyén tur 1 t6i n. Picu
nay c6 thé dugc dien giai nhu sau:

Truong hop n la 5, Bang 3.1 cung cap bang phat hoa vong lap bang cach
ligt ké cac gia tri cua cac bién co li€n quan va dicu kién lap.

Vét ciia vong lip while.

Vong lip i n i<=n sum += i++
Mot 1 5 1 1
Hai 2 5 1 3
Ba 3 5 1 6
Bon 4 5 1 10
Niam 5 5 1 15
Sau 6 5 0
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Poi khi ching ta c6 thé gip vong lip while co than r(:;ng (nghia 1a mdt
cau lénh null). Vi du vong 1dp sau dat n t6i thira so 1€ 16n nhat cia no.

while(n%2=—=0&&n/~=2) ;

O day diéu kién lap cung cép tt ca cac tinh toan can thiét vi thé khong that sy
can mdt than cho vong 1ap. Picu ki¢n vong ldp khong nhitng kiém tra n la
chan hay khong ma n6 con chia n cho 2 va chac chan rang vong 1ap sé dung.

3.5. Lénh do - while

Lénh do (cling dugc goi la vong lap do) thi twvong tu nhu Iénh while ngoai tru
than cua né dugc thyc thi trudce tién va sau d6 dicu kién vong 1ap mai dugce
kiém tra. Hinh thirc chung cta 1énh do la:

do
lénh;
while (bleu thirc);

Lénh dugc thuc thi trude tién va sau d6 biéu thire duge udce luong. Néu két
qua cua bicu thirc khac 0 thi sau d6 toan bg qua trinh dugc ldp lai. Nguoc lai
thi vong 1ap két thuc.

Vong lap do it dugc st dung thuong xuyén hon vong lap while. N6 hitu
dung trong nhiing truong hop khi ching ta cin than vong lap thuc hién it nhat
mot 1an ma khéng quan tdm dén diéu kién lap. Vi dy, gia st ching ta muén
thuc hién 1ap di 1ap lai cong viéc doc mot gia tri va in binh phuong cia nd, va
dirng khi gia tri 12 0. Piéu nay c6 thé duoc dién giai trong vong lap sau dy:

do {
cin>>n;
cout<<n*n<<'n}
} while (n '=0);

Khoéng glong nhu vong 1ap while, vong lap do it khi dugc sir dung trong
nhimg tinh hubng ma nd c6 mot than rdng. Mic du vong lip do voi than réng
c6 thé 1a trong duong véi mot vong 1ap while twong tw nhung vong lap while
thi luoén dé doc hon.

3.6. Lénh for

Lénh for (cling dugc goi 1a vong ldp for) thi tuong tu nhu vong lap while
nhung co6 hai thanh phan thém vao: mot biéu thirc duge wdc lugng chi mot lan
trude hét va mot biéu thirc duoc ude luong mdi lan & cudi mdi 1an l1ap. Hinh
thirc tong quat cua 1énh for la:
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for (biéu thirc,; biéu thircy, biéu thirc;)
lénh;

Biéu thirc ; (thuong duoc goi la biéu thire khoi tao) dugc ude luong trude
tién. Mdi vong lap biéu thirc, duge udc lugng. Néu két qua khong 1a 0 (ding)
thi sau d6 /énh dugc thuc thi va biéu thirc; dugce udc luong. Nguoc lai, vong
lap két thuc. Vong ldp for tong quat thi twong dwong véi vong 1ap while sau:

biéu thirc;;

while (biéu thitc 5) {
lenh;
biéu thirc 3;

}

Vong lap for thuong duge sir dung trong cac truong hop ma cd mot bién
duogc tang hay gidm & moi lan Idp. Vi dy, vong lap for sau tinh toan tong cia
tat ca cac s6 nguyén tur 1 téi n.

sum=0;
for (1=1;1<=n; +H)
sum+=1;

Diéu nay duoc ua chudng hon phién ban ciia vong lip while ma chung ta thay
trudc do. Trong vi du nay i thuong dugce goi la bién lap.

~ C++ cho phép biéu thire dau tién trong vong ldp for la mot dinh nghia
bién. Vi du trong vong lap trén thi 1 c6 thé dugc dinh nghia bén trong vong
lap:

for (inti=1;1<=n;+H)
sum+=1;

Trai v6i su xuat hién, pham vi cta i khong & trong than cta vong lip ma la
chinh vong 1dp. Xét trén pham vi thi ¢ trén tuong duong véi:

mti
for (1=1;1<=n;+H)
sum-—+=i;

Bat ky biéu thtrc nao trong 3 biéu thire ctia vong lap for co thé rong. Vi
du, x6a biéu thirc dau va biéu thirc cudi cho chung ta dang giéng nhu vong

lap while:
for(;i!=0;) // trong duong véi: while (i '=0)
something; / something;

Xoa tat ca cac biéu thure cho chung ta mgt vong 1ap v6 han. Picu kién cta
vong 1ap nay duoc gia su ludn ludn 1a dang.

for (;;) //vong 1ap vo han
something;
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Truong hop vong lap voi nhiéu bién lap thi I}iém dung. Trong nhiing
truong hop nhu thé, toan tir phay (,) dugc sir dung dé phan céach céc biéu thirc
cua chung:

for (i=0,j=0;i+j<n;+H, ++)
something;

Bdi vi cac vong 1dp 1a cac 1énh nén ching c6 thé xuat hi¢n bén trong céac
vong 1ap khéac. Noi cac khac, cac vong lap c6 thé long nhau. Vi du,

for (inti=1;1<=3; ++)
for (intj = 1;]<=3;++)
cout << '(' << <<j << ") "

cho tich s cua tap hop {1,2,3} v6i chinh nd, két qua nhu sau:

(LD
(12)
(13)
@D
22)
23)
G
(32)
CX))

3.7. Lénh continue

Lénh continue dirng lan 1ap hién tai cua mot vong lap va nhay toi lan lap ké
ti€p. No ap dung tirc thi cho vong ldp gan voi Iénh continue. St dung 1énh
continue bén ngoai vong ldp 1a 16i.

Trong vong lip while va vong lap do-while, vong lap ké tiép mo dau tir
diéu kién lip. Trong vong lip for, lan lap ké tiép khai dau tir biéu thic thir ba
cua vong 1ap. Vi dy, mot vong 1dp thuc hién doc mot $6, xr 1y n6é nhung bd
qua nhimg sé am, va dirng khi s6 14 0, c6 thé dién giai nhu sau:

do {
cin>>numy;
if (num < 0) continue;
//xtlysooday ...

} while (num !=0);

biéu nay tuong duong voi:

do {
cin>>numy;
if (num>=0) {
/I xrlyso o day ...

} Whil}e (num !=0);
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Mot bién thé cua vong lap nay dé doc chinh xdc mot sé # 1an (hon 1a cho
to1 khi s6 do6 1a 0) ¢o6 thé dugce dién giai nhu sau:

for (1=0;1<n;+H) {
cin >>num;
if (num < 0) continue;, //1am cho nhay t6i: ++
//xtrlyso & day ...

H

Khi 1énh continue xuét hién bén trong vong lap dugc 16ng vao thi nd ap
dung truc tiép 1én vong lip gan né chi khong ap dung cho vong lip bén
ngodi. Vi du, trong mot tip cac vong lip dugc 1dong nhau sau day, 1énh
continue ap dung cho vong lap for va khong ap dung cho vong 1ap while:

while (more) {
for (1=0;1<n;+H) {
cin>>numy;
if (num < 0) continue; //lam cho nhay t6i: ++
// process num here...
}
lfetc...
H

3.8. Lénh break

Lénh break c6 thé xudt hién bén trong vong lip (while, do, hay for) hodc mot
1énh switch. N6 gy ra budc nhay ra bén ngoai nhimng 1énh nay va vi thé két
thac chung. Giéng nhu 1énh continue, 1énh break chi a4p dung cho vong lap
hodc 1énh switch gan no. Str dung 1énh break bén ngoai vong lip hay lénh
switch 13 16i.

Vi dy, ching ta doc vao mot mat khau nguoi dung nhung khong cho
phép mot so hiru han 1an thu:

for (1=0;1<attempts; ++) {
cout << "Please enter your password: ";
cin >>password;
if (Vi enfy(password)) //kiém tra méat khau dung hay sai
// thoét khéi vong lap
cout << "Inoorrect'\n"

}

O day chung ta phai gia st rang c6 mot ham duoc goi Verify dé kiém tra mot
mat khau va tra vé true néu nhu mat khau dang va nguoc lai 1a false.

Chung ta c6 thé viét lai vong lip ma khong can 1énh break bang cach st
dung mét bién ludn ly dugc thém vao (verified) va thém né vao diéu kién vong
lap:

verified=0;
for (1= 0; i < attempts && !verified; ++) {
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cout << "Please enter your password: ";
cin >>password;
verified = Verify(password));
if (Iverified)
cout << "Incorrect!\n";
H

Nguoi ta cho rang phién ban cta break thi don gian hon nén thudng dugc ua
chudng hon.

3.9. Lénh goto

Lénh goto cung cép mirc thap nhét cho viéc nhay. N6 ¢o hinh thirc chung la:
goto nhan;
trong d6 nhdn 1a mot dinh danh duoc diung dé danh dau dich can nhay toi.

Nhian can duoc theo sau bdi mot ddu hai chdm (;) va xuét hién truéc mot 1énh
bén trong ham nhu chinh 1€nh goto.

Vi du, vai tro cta 1énh break trong vong lip for trong phan trudc c6 thé
viét lai boi mot 1€nh goto.

for (1=0; i <attempts; ++i) {

cout << "Please enter your password: ";

cin >> password;
if (Verify(password)) // check password for correctness
goto out; // drop out of the loop
cout << "Incorrect\n";
H
out:
/fete...

Boi vi 1énh goto cung cap mot hinh thirc nhay tu do khong c¢é ciu tric
(khong gidng nhu 1énh break va continue) nén dé lam giy d6 chuong trinh.
Phan 16n cic l1ap trinh vién ngay nay tranh six dung no dé 1am cho chuong
trinh r6 rang. Tuy nhién, goto c6 mot vai (du cho hiém) sir dung chinh dang.
Vi sy phtre tap cua nhimg truong hop nhu thé ma viéc cung cip nhimg vi du
dugc trinh bay ¢ nhitng phén sau.

3.10.Lénh return

Lénh return cho phép mot ham tra vé mot gia tri cho thanh phan goi né. Né ¢
hinh thirc tong quat:

return biéu thirc;
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trong do6 biéu thirc chi rd gia tri dugc tra veé boi ham. Kiéu cua gia tri nay nén
hop véi kiéu cua ham. Truong hop ki€u tra vé ciia ham 1a void, biéu thirc nén
rong:

return;

Ham ma duoc ching ta thao luan dén thoi diém nay chi c6 ham main,
kiéu tra vé clia né 1a kiéu int. Gia tri trda vé clia ham main 1a nhiing gi ma
chuong trinh tra vé cho hé diéu hanh khi n6 hoan tat viéc thuc thi. Chéng han
dudi UNIX qui u6e 14 tra vé 0 tir ham main khi chuong trinh thyc thi khong
c6 151. Nguoc lai, mot ma 16i khac 0 duogc tra vé. Vi du:

int main (void)

cout << "Hello World\n";
return 0;
h

Khi m6t ham co6 gié tri tra vé khong 1a void (nhu trong vi du trén), néu
khong tra vé mot gia tri s& mang lai mot canh bao trinh bién dich. Gia tri tra
vé thyc su s& khong duoc dinh nghia trong truong hop nay (nghia 13, né sé& 1a
bét ctr gid tri nao duoc gitr trong vi tri bd nhd tuong Gng cua né tai thoi diém
do).

Bai tap cudi chwong 3

3.1

32

33

34

Viét chuong trinh nhép vao chiéu cao (theo centimet) va trong luong (theo
kilogram) cua mot nguoi va xuat mdt trong nhitng thong diép: underweight,
normal, hodc overweight, str dung diéu kién:

Underweight: weight < height/2.5
Normal: height/2.5 <= weight <= height/2.3
Overweight:  height/2.3 < weight

Gia su rang n 1a 20, doan ma sau s& xuat ra cai gi khi n6é dugc thuc thi?

if(n>=0)
if(n<10)
cout << "nis small\n";
else
cout <<'"n is negative\n";

Viét chuong trinh nhap mot ngay theo dinh dang dd/mm/yy va xuit no theo
dinh dang month dd, year. Vi duy, 25/12/61 tré thanh:

Thang muoi hai 25, 1961

Viét chuong trinh nhap vao mot gia tri sé nguyén, kiém tra no 13 duong hay
khong va xuat ra giai thira cua n6, st dung cong thirc:
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3.5

3.6

giaithua (0) =1
giaithua (n) = n x giaithua (n-1)

Viét chuwong trinh nhap vao mot sb co sd 8 va xuét ra sd thap phan twong
duong. Vi du sau minh hoa cic cong vi¢c thyc hién cia chuong trinh theo
mong doi:

Nhap vao so bat phan: 214
BatPhan(214) = ThapPhan(140)

Viét chuong trinh cung cap mdt bang ciru chuong don gian ciia dinh dang sau
cho céc s0 nguyén tur 1 t61 9:

Ix1=1
1x2=2

9x9=81
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