Chuong 3: Cac cau trac diéu
khién
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Agenda

Gigl thiéu

Cau trdc lya chon if

Cau truc lwa chon switch

Cau trac lap while, do ... while, for
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1. Gigi thieu

MOt chuong trinh bao gOm nhi€u cau
1énh. Thong thuOng, cdc cau 1énh duQc
thuc hién 1 cich 1an 1uot theo th( tU ma
ching dugc viét ra. C4c ciu 1énh di€u
khi€n cho phép thay dbi trat tU néi trén.

C6 3 loai cau truc diéu khién co ban:
Cau trdc tuan tv (sequence),
Cau truc lwa chon (selection).

Cau trac lap (repetition or loop).
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1. Gigi thieu

Lénh (statement): la mot bi€u thirc
két thic bd&i dau “;”

Vi du: a++;
Khoi 1énh (block): la mdt day bao gém
mot hay nhiéu [énh dwoc bao boc bdi
cap dau { }.

Vé mat cu phap, khdi Iénh twong duong
vOi 1 cau lénh don

Vi du:
If (a<h)

5/4/17 4



2. Cau tric diéu khién If (dang 1)

Cau truc if c6 2 dang tobng quat :

Dang 1:
1f (expression)
statement;

expression: bi€u thirc luan ly (c6 gia tri la
true hay false)

statement: Cau lénh
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2. Cau truc dieu khién If (dang
J'X du: Viét chwong trinh nhap vao mot sb thuc a. In
man hinh két qua kiém tra a c6é phai la 1 s6 am hay
duvong?
#include <iostream.h>
#include <conio.h>
int main()
{
int a;
cout << "Input a =";
cin >> a;
1f(a>=0)
cout << a << " 1s a positive.”;
getch(),; 5/4/17
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2. Cau tric diéu khién If (Dang
2)Dang 2:

1f (expression)
statementl;

else
statement?;
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2. Cau truc diéu khién If (Dang

2)/1’ du 1 : Viét chuwong trinh nhap vao
mot sO thuwre a. In ra man hinh két qua
ki€m tra a c6 phai la 1 s6 am hay
duvong?

#1nclude <iostream.h>
#1nclude <conio.h>

int main()

{

-:u\-‘— o~ m
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2. Cau truc diéu khién If (Dang

%_)u’u V.

Ta c6 thé st dung céac cau lénh if...else l16ng
nhau. Trong treong hop if...else 16ng nhau
thi else sé két hop vadi if gan nhat chuwa cé

else.

Trong trirong hop cau lénh if “bén trong”
khéng c6 else thi phai viét n6 trong cap dau

{} (coin

else If s
© Vi du:

if (n>0)
if (a>b)

Z=a,

else

z=bh:

:nh)

if (n>0)

{

if (a>b)

Z=a,

else

z=h;

r két hop




2. Cau truc diéu khién If (Dang

2)Khi muén thue hién 1 trong n quyét
dinh, ta c6 thé str dung toan ttr if dwdi
dang sau:

if(expression_1)
statement_1;

else 1if (expression_2)
statement_2;

else if (expression_n-1)
statement_n-1;

else
statement_n;

ol4ll’



2. Cau truc diéu khién If (Dang
2Vi du:




2. Cau truc diéu khién If (Dang

2 Vi du 2: Viét chrong trinh nhap vao
mot s6 nguyén duwong la thang trong
nam va in ra sé ngay cua thang dé. Biét
rang:

Thang c6 31 ngay: 1, 3,5, 7, 8, 10, 12

nang co 30 ngay: 4, 6, 9, 11

nang co 28 hoac 29 ngay : 2
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2. Cau truc diéu khién If (Dang

2)Vi du 3: Gia siv dé theo dbi trinh do
can b0 ta dung bang ma sau:
Ma Trinh do6
So cap
Trung cap
Cao dang
Pai hoc
Cao hoc
Pho tién si

~N O 0o B~ WDN PP

Tién sT
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3. Cau truc lwva chon switch

switch (expression)

Cau trdc
switch la mot
cau trdc lua
chon c6 nhiéu
nanh. Khi co
niéu sv lua
non thi day
la cau trdc
phu hop thay
vi phai dung
mot chuoi

>

O

{

}

case value 1:
statement_1;
[break; ]

case value n:

statement_n;

[break; ]
[default:

statement; ]
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3.Cau trdc lra chon switch

expression

expression 1

statement 1
==value 1

expression_n statement_n
—=value n

statement




3. Cau truc lrva chon switch

Giai thich:
Truwdc hét chuwong trinh se dinh gid tri
clia expression.

Néu gia tri clla expression bang value 1
thi thwc hién statement 1 roi thoat.

Néu gia tri cia expression khac value 1
thi so sanh véi value 2, néu bang
value 2 thi thuc hién statement 2 roi
thoat..., so sanh t&i value n.

Néu tat ca ca¢/hép so sanh trén déu sai
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3. Cau truc luva chon switch
Lwuy:

Biéu thirc trong switch() phai c6 két qua
la gia tri ki€u s6 nguyén (int, char, long,
short).

Cac gia tri sau case cling phai la kiéu
sO nguyén.

Khong bat budc phai cé default.

statement co 1’ cau lenh break; Khi

thwe hién lénhitirong trng cua case co 17



3. Cau truc lra chon switch

#include <iostream.h>
#include <conio.h>
void main ()
Int n, remainder;
cout<<’Input an number: "; cin>>n;
remainder = (n % 2);
switch(remainder)
case 0: cout << n <<"is an even.";

break; 5/4/17
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3. Cau truc lra chon switch

Vi du 2: Nhap vao 2 sO nguyén va 1 phép todn.

b 6 ¢ ek?

Néu phép todn 1a ‘+’,
tOng, hiéu, tich cUa 2 sO.

thi in ra két qua 1a

Néu phép todn 12 /’ thi ki€m tra xem sO th(r 2
c6 khéc khong hay khong? Néu khic khong thi
in ra thuong cUa ching, ngUgc 1ai thi in ra
thong bao “Cannot divide by zero!™.

Vi du 3: Yéu cau ngu0i thuc hién chuong
trinh nhap vao mOt sO nguyén duong 12 thang
trong ndm va inga sO ngay cUa thing do.

reyy, 7/ SN 1 N - N p— pr— reaY 4 N\ 4 N
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4. Cau truc lap (Loop

structures)

Cau trac lap cho phép lap di lap lai
nhiéu lan 1 cau Iénh hay 1 khdi Iénh
nao doé cho dén khi biéu thirc diéu kién
con thoa.
Cac loal cau truc lap:

Cau truc while

Cau truc do .. while

Cau truc for

5/4/17
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4.1 Cau truc while

Cau trac while cho phép thuc hien statement
trong khi expression van con dung

Cu phap | while (expression)
statement;
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4.1 Cau trdc while

Lwru d6 cu phéap

5/4/17

false

expression

statement
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4.1 Cau truac while

Vi du 1: viét chwong trinh tinh tong cla
tat ca cac s6 nguyén tw 1 téi n.

Vi du 2: viét chuwong trinh in ra tat ca
cac s6 nguyén tw 1 téi 10.

Lwu V: vong 1ap phdi két thic & mOt diém
nao d6, vi vay bén trong vong lap phdi cung cap
mOt phuong thlic nao d6 d€ bubc <bi€u thiic
diéu kién> trd thanh sai n€u khong thi chuong
trinh sé& lap vo tan
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4.2 Cau trdc do ... while

Cau tric do... while dung dé lap 1 statement
trong khi expression la true. Statement ludn
dwoc thuwe hién it nhat lan

do
{

statement;
} while (condition);
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4.2 Cau trdc do ... while

Vidu 1: Viét doan chwong trinh in day
s6 nguyén tr 1 dén 10.

void main()

{

int counter = 1; //kh&i tao gia tri cua
bi€én counter

do
{

cout <¥¢ounter << " "; /[ hién thj 2°



4.2 Cau truc do ... while

Két qua sau khi chay chuong trinh:
12345678910

5/4/17
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4.2 Cau tric do ... while

® Vidu 1: Viét doan chwong trinh in day sé nguyén tw 1
dén 10.

#include <iostream.h> #include <iostream.h>
#include <conio.h> #include <conio.h>
void main() void main ()
t -
Int1; IntI;
clrscr(); clrscr();
cout<<”Display one to ten: "; cout<<"Display one to ten: “;
i=1; iI=1;
while (i<=10) do
{ : { :
cout<< “ 7 << |; cout<<“ " <<
I++; i+=1;
} } while(i<=10);
getch(); getch();
}

/4 L {




4.2 Cau truc do ... while

Vidu 1: Viét chwong trinh in cac sb
chan trong doan tr 1 dén n.

Vi du 2: Viét chwong trinh tinh tong
cac sb chan trong doan tr 1 dén n.

5/4/17 28



4.3. Cau tric lap for:

Chtrc nang chinh cua vong lap for la lap
lai m6t doan Iénh nao d6 dén khi nao
exp2 con mang gia tri true vong lap for

thircynn CI r diina trona n chi v:yng
LIIU\JII&U \JUIlv LIUIIﬂII
CU RiFRh Wé@@ﬂiap%ﬂﬁ@t Géﬁ’r?’lbnh NAo
IO (600 C ot dod o) ok A OLOL
[ khc’)"irtao ]
diu kién dirng |

[ di‘éu‘lr<hié°n 3p |

5/4/17 DTTH
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4.3. Cau tric lap for:

O =1 oy O W L B

e e e e
P R A =T~

15
16

// Fig. 5.2: fig05 02.cpp

// Counter-controlled repetition with the for statement.

finclude <iostream>
using std::cout;
using std::endl;

int main()
{
// for statement header includes initialization,
// loop-continuation condition and increment.
for ( int counter = 1; counter <= 10; counter++ )
cout << counter << " ";

cout << endl; // output a newline
return 0; // indicate successful termination
Y // end main

5/4/17 DTTH
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4.3. Cau tric 1ap for:

Control Required  Final value of control Required
for variable semnicolon variable for which semicolon
keyword name separator  the condition is true  separator

Y YA

for ( int counter = 1; counter <= 10; counter++ )

/ ~ /
Initial value of 1 Increment of

control variable Loop-continuation control variable
condition

5/4/17

31



4.3. Cau tric 1ap for:

Vi du: Viét chuwong trinh xuéat cac s6
nguyéntwn > 1

for (int 1 = 10; 1>= 1; --1)
cout << setw(4) << i;

C++ cho phép bi€u thlc dau tién trong
vong 1ap for 12 mOt dinh nghia bién.

5/4/17 32



4.3 Cau truc lap for

Bat ky bi€u thUc nao trong 3
bi€u thlc cla vong lap for
déu cé th€ rong. X6a tat cd
cic bi€u thUc cho ching ta

mOt vong lap vo han.
for (;;) // vong lap
vO han
I s

5/4/17
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4.3 Cau truc lap for

Vi du:

for (inti=1;i<=100; i++)
for (int1=100;1>=1,;1--)
for(inti=7;i<=77;1+=7)
for (Inti=20;1>=2;1-=2)
for(int1=2;1<=20;1+=3)
for (inti=99;1>=0;i-=11)
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S. CAC LENH RE NHANH VA LENH

N%N break thu’o’ng dung trong phan
case cla cau truc switch dé thoat khoi
cau trdc switch sau khi cac Iénh twong
(rng cua case da duwoc thuc hién.

Trong cac cau truc lap, néu mudn thoat khoi
1 vong lap tire thi ma khéng ch@ cho dén khi
biéu thirc diéu kién (conditional expression)
cla cau truc duoc dinh tri la false, ta dung
|Enh break.

Lénh break thwong lien doi véi mot cau [énh
if trong nhirng ryong hop nay. Khong sivr - ¢

diina l2anh hreale héan Nnanail cAe cAL triie 1An



5.CAC LENH RE NHANH VA LENH

Yokl

1 // Fig. 5.13: fig05 13.cpp
2 // break statement exiting a for statement.
3 #include <iostream>
4 using std::cout;
5 using std::endl;
6
7 1int main/()
8 {
9 int count; // control wvariable also used after loop terminates
10
11 for { count = 1; count <= 10; count++ ) // loop 10 times
12 {
13 if {( count == 5 )
14 break; // break loop only if x is 5
15
16 cout << count << " ";
17 y // end for
18
19 cout << "\nBroke out of loop at count = " << count << endl;
20 return 0; // indicate successful termination

21 } // end main

Output: 15/%1§ 4 -



5.1 Break

Vi du 2: Viét chuong trinh tinh tdng cac s6 nguyén dwoc nhap
tir ban phim, chwong trinh dwoc két thac khi nhap s6 am.

void main()

{
Int num,sum=0;
clrscr();
while(1)
{

cout <<"Input a number (negative for exit): ";
cin >> num;
If (num < 0) break;

sum += num,

i 5/4/17
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5.2 Lénh “continue”
Tral nguoc vl lenh “break”, Iénh
“continue” dung dé bat dau moét vong
ma&i cla chu trinh bén trong nhat chira
no.

5/4/17
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5.2 Lénh “continue”

CO -] 3y N s L B

el el el el e
00 =1 @y LN b o B D WD
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// Fig. 5.14: fig05 14.cpp

// continue statement terminating an iteration of a for statement.
#include <iostream>

using std::cout;

using std::endl;

int main/()

{

for ( int count = 1; count <= 10; count++ ) // loop 10 times
{
if ( count == 5 ) // if count is 5,
continue; // skip remaining code in loop

cout << count << " ";
y // end for

cout << "\nUsed continue to skip printing 5" << endl;
return 0; // indicate successful termination
} // end main

Output: 1234678910
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5.2 Lénh “continue”
Vi du: mOt vong 1ap thuc hién doc mot sO, xUr 1y
né nhung bod qua nhitng sO 4m, va dUng khi s0 1a
0, c6 th€ dién gidi nhu sau:

Cach 1:

Cach 2:
do do
{ {

?in >> num; _ cin >> num;
if (num < 0) continue; if (num >= 0)
{
// process num here ¢
13 }
} while (num != 0); } while (num != 0);

// process num here

5/4/17
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