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Chuong 2 — Kiéu dit liéu va phép toan co ban
Cau truc di€éu khién va cau trac chuong trinh

Dbé muc

2.1 Céc kiéu dit liéu co ban
2.2 Cac phép gan tat, phép ting, phép giam
2.3 Cac phép toan logic

2.4 Thuat toan, ma gia, diéu khién cua chuong trinh, so do khoi
2.5 So luge vé cac cau trac diéu khién
2.6 Cau trac lya chon if, if/else

2.7 Phép toan luya chon 3 ngoi
2.8 Cau trtc lip while

2.9 Thiét 1ap thuét toan

2.10  Diéu khién lip bang con dém va gia tri canh
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Chuong 2 — Kiéu dit liéu va phép toan co ban
Cau truc dieéu khién va cau trac chuong trinh

Dé muc (tiép theo)

2.11 Cac cau trac 10ng nhau

2.12 Vong lap for

2.13 Cau trac da lya chon switch
2.14 Vong ldp do/while

2.15 breakvacontinue

2.16 So luge vé 1ap trinh cau trac
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2.1 Cac kiéu div liéu co’ ban

char ky tu hodc s6 nguyén 8 bit

short sO nguyén 16 bit

long sO nguyén 32 bit

Int sO nguyén do dai bang 1 word (16 bit
hoac 32 bit)

float s cham dong 4 byte

double s6 cham dong 8 byte

long double s6 cham ddng 10 byte

bool gia tri Boolean, true hoac false

wchar t ky tu 2 byte, luu bang chit cai quoc té
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2.2 Cac phép toan co’ ban

phép gan — assignation (=)
x = 5; /IIx: Ivalue, 5: rvalue

— la biéu thirc c6 gia tri 1a gia tri duoc gan

cac phép toan so hoc - Arithmetic operators
(+1 ) *1 /1 %)

cac phép gan kép - Compound assignation
operators

(+:’ -= *= /:’ %:’ >>= <<=, &:’ N= |:)
phép tang va phép giam (++, --)
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2.2 Cac phép toan co’ ban

cac phép quan h¢ - relational operators
(::1 !:1 >1 <1 >:1 <:)
cac phép toan logic - Logic operators (!, &&, (| )
phép diéu kién - Conditional operator ( ?).
(7 == 5 ? 4 : 3) chokétqua3do 7 khacb.

cac toan tu bit - Bitwise Operators
(&1 |1 A1 ~1 <<1 >> )
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2.2 Cac phép gan tat

o Céc biéu thuc gan tat - Assignment expression
abbreviations
— Phép gan cong
c = ¢ + 3; victtitthanh ¢ += 3;
e Cac lénh co dang
variable = variable operator expression;
c6 thé dugce viét lai thanh

variable operator= expression;

« Cac phép gan khac

d -= 4 (d =d - 4)
e *= 5 (e = e * 5)
£f /=3 (£ = £ / 3)
g %= 9 (g =g % 9)

3
5
=
3
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2.2 Cac phép tang va giam

Phép tang - Increment operator (++)
— ¢6 thé duge dung thay choc += 1
Phép giam - Decrement operator (--)
— ¢6 thé duge dung thay choe -= 1
Tang/giam trudc — Preincrement/Predecrement
e ++c hoac --c
« Gia trj ciia bién bi thay d6i, sau d6 biéu thirc chtra né dugc tinh gia tri.
« Biéu thtc c6 gia trj 12 gia trj ctia bién sau khi ting/giam
Tang/giam sau - Postincrement/Predecrement
e c++ hoac c--
« Biéu thitc chtra bién dugc thuc hién, sau d6 bién duge thay doi.
« Biéu thuc c6 gia trj 12 gia trj ctia bién trude khi ting/giam
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2.2 Cac phép tang va giam

e Vidu:néuec = 5
— cout << ++c;
« cnhin gié trj 6, roi dugc in ra
— cout <L c++;
* ingiatri 5 (cout dugc chay trudc phép tang).
» sau do, c nhan gia tri 6

« Khi bién khong nam trong bicu thirc
— Tang trudc va tang sau co két qua nhu nhau
++c;
cout << c;

\

va
c++;
cout <L ¢;

la nhu nhau

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

© 00 N O Ul D WN P

NNNMNNNNNRRRRRRRRRR
O 0ol W NP OO oo ~NO oo M 0WDN - O

27

// Fig. 2.14: £fig02 14.cpp

// Preincrementing and postincrementing.

#include <iostream>

using std: :cout;

using std::endl;

// function main begins program execution

int main()

{

int c; //

// demonstrate postincrement

c =5; //
cout << ¢ << endl; //
cout << c++ << endl; //

cout << ¢ << endl << endl; //

// demonstrate preincrement

declare wvariable

assign 5 to c

print 5

print 5 then postincrement

print 6

c=5; // assign 5 to c

cout << c << endl; // print 5

cout << ++c << endl; // preincrement then print 6
cout << c << endl; // print 6

return 0; // indicate successful termination

} // end function main
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2.3 Cac phep toan logic

o duoc dung lam diéu kién trong cac vong lap va
1énh 1f
« && (logical AND)
— true néu ca hai diéu kién 13 true

if ( gender == 1 && age >= 65 )
++seniorFemales;

* | | (logical OR)

— true ncu it nhat mot trong hai dicu kién l1a true
if ( semesterAverage >= 90 || finalExam >= 90 )
cout << "Student grade is A" << endl;
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2.3 Cac phep toan logic

! (logical NOT, phu dinh logic — logical negation)

— tra veé g1a tri true khi diéu kién 1a false, va nguoc lai
if ( '( grade == sentinelValue ) )
cout << "The next grade is " << grade << endl;
tuong duong voi:
if ( grade '= sentinelValue )
cout << "The next grade is " << grade << endl;
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Nham lan giira
phép so sanh bang (==) va phép gan (=)

« Loi thudng gip
— Thudng khong tao 16i ¢t phap (syntax error)
e Céc khia canh cia van dé
— biéu thirc c6 gia tri co thé duoc dung lam diéu kién
* bang khong = false, khac khong = true
— Cac lénh gan cling tao gia tr1 (gia tri dugc gan)
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Nham |an gitra
phép so sanh bang (==) va phép géan (=)

 Vidu
if ( 4 == payCode )
cout << "You get a bonus!" << endl;
— Néu ma tién luong (paycode) 1a 4 thi thuong

o Néu == bi thay boi =

if ( payCode = 4 )
cout << "You get a bonus!" << endl;

— Paycode dugc gan gia tri 4 (khong can biét gia tri clia
paycode trudc do)

— 1énh gan cho gia tr1 true (vi 4 khac 0)

— truong hop nao cling duoc thuong
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Nham lan giira
phép so sanh bang (==) va phép gan (=)

 Lvalue
— la biéu thirc c¢6 thé xuat hién tai vé trai ctia phép gan
— x4c dinh mot ving nhd ¢d thé duogc gan tri (i.e, cac bién)
ex = 4;
« Rvalue
— chi xuat hién bén phai phép gan
— hang, cac gia tri (literal)
* khongthé vict4 = x;
» Lvalue c6 thé dugc dung nhu cac rvalue, nhung
chiéu nguoc lai la khong thé
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Viét chwong trinh

» Trudc khi viét chuong trinh
— Hiéu k¥ bai toan
— Lap ké hoach giai quyét bai toan
» Trong khi viét chuong trinh
— Biét 1oi giai ¢ san cho cac bai toan con

— Str dung cac nguyén 1y 1ap trinh tot
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Thuat toan - Algorithm

e (Cac ba1 toan tin hoc
— dugc giai bﬁ“mg cach thuc hién mot chudi hanh dong theo
mot thir tu cu thé
o Thuét toan: mdt quy trinh quyét dinh
— Cac hanh dong can thuc hién
— Thtr tu thuc hién
— Vi du: cach ndu mot mon dn
» Dicu khién ctia chuong trinh — Program Control

— Chi ra thtr ty thuc hién cac 1énh
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Ma gia - Pseudocode

M3 gia: ngdn ngit khong chinh thic duge dung dé
mo ta thuat toan
— tuong tu v61 ngdn ngir hang ngay
* Khong chay duogc trén may tinh

— dung dé mo ta chwong trinh trude khi viét chuong trinh
e dé chuyén thanh chuong trinh C++

— chi gom cac 1énh chay
Vi du:

* khong can khai bao bién tim sb nh® hon trong hai sbé

1. nhap 2 sb x,y

2. néu x>y thi in y ra man hinh

3. néu khéng, in x ra man hinh

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac cau truc diéu khién - Control Structures
Khai niém

e Thuyc thi tuan tu - Sequential execution

— Céc 1énh duoc thuc hién theo thir tu tuin tu

e Chuyén diéu khién - Transfer of control
— Lénh tiép theo dugc thyc thi khdng phai 1¢nh ticp theo trong
chuoi 1énh.
* 3 cau triic diéu khién
— CAu trtc tuan tu - Sequence structure
. theornéccﬁnh,chuanglrhﬂlchaytuﬁntutﬁnglénh
— Céc cau trac chon lua - Selection structures
e if if/else, switch

— Céc cau trac lap - Repetition structures
e while, do/while, for
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Cac cau truc diéu khién

e (Cac tu khoa cua C++

— Khéng thé dung 1am tén bién hodc tén ham

C++ Keywords

Keywords common to the

C and C++ programming

languages

auto break case char const
continue default do double else
enum extern float for goto

if int long register return
short signed sizeof static struct
switch typedef union unsigned void
volatile while

C++ only keywords

asm bool catch class const_cast
delete dynamic_cast explicit false friend
inline mutable namespace new operator
private protected public reinterpret_cast
static_cast template this throw true

try typeid typename using virtual

wchar_t
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Cac cau truc diéu khién

true

grade >= 60 print “Passed”

falseg

» So d6 khoi - Flowchart
— md ta thuat toan bang hinh v&
— gém cac ky hi¢u dac bi¢t duoc ndi béng cac mii tén
(flowlines)
— Hinh ghfr nhat (ky hjéu hanh dong)
 kiéu hanh dong bat ky
— ky hi¢u oval ,
» Bat dau hoac két thuc mot chuong trinh,
hoac mdt doan ma (hinh tron)
o Céc cau trac diéu khién co ding 1 dau vao, 1 dau ra
— Két ndi dau ra cia mot cau trac diéu khién voi dau vao cia
cau truc tiep theo
— xép chong cac cau trac diéu khién
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Cau trtc lwa chon if

Cau trac lua chon - Selection structure
— chon gifta cac tuyén hanh dong khac nhau
— vi du bang ma gia:
If student’s grade is greater than or equal to 60
Print “Passed”
— Néu diéu kién thoa mén (cO gia tr1 true)
* [énh Print dugc thuc hién, chuong trinh chay tiép 1énh tiép theo
— Néu diéu kién khong thoa man (co gia trj false)
e 1énh Print bi bé qua, chuong trinh chay tiép
— Céach viét thut dau dong lam chuong trinh dé doc hon
o C++ bo qua cac ky tu trang (tab, space, etc.)
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Cau truc lwa chon if

e Dich sang C++
If student’s grade is greater than or equal to 60
Print “Passed”

grade >= 60 print “Passed”

if ( grade >= 60 ) g
cout << "Passed"; falS§

« k¥ hidu hinh thoi (k¥ hiéu quyét dinh)

— danh d4u chon lua can thuc hién

Mot biéu thire bat ky déu
— chtra mot bi€u thirc co gia tri true hoac false c6 thé dugc su dung lam

+ kidm tra didu kién, di theo dudng thich hop dieu kién cho lya chon.

e cAutruc if bang O - false
— Single-entry/single-exit ATED 0~ e
Vi du:

3 - 4 cogiatri true
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Cau tric chon lwa if/else

if

— Thuyec hién hanh dong néu diéu kién théa man
if/else

— thuc hién nhitng hanh dong khac nhau tuy theo diéu kién duoc

thoa man hay khong
ma gia
if student’s grade is greater than or equal to 60
print “Passed”

else
print “Failed”

ma C++

if ( grade >= 60 )
cout << "Passed";
else
cout << "Failed";
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Cau tric chon lwa if/else

* phép toan di€u kién 3 ngdi (? :)
— ba tham s (diéu kién, gia tri néu true, g1a tri néu fal se)

 ma cO thé duoc viét:
cout << ( grade >= 60 ? “Passed” : “Failed” );

T | |

Condition Value if true Value if false

I

false true
grade >= 60

print “Failed” print “Passed”

O\
r; ;‘
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Cau tric chon lwa if/else

Cac cau tric if/else 10ng nhau
— 1énh nay nam trong 1énh kia, kiém tra nhiéu truong hop
— Mot khi diéu kién thda man, cac 1énh khac bi bo qua
if student’s grade is greater than or equal to 90
Print “A”
else

if student’s grade is greater than or equal to 80
Print “B”
else

if student’s grade is greater than or equal to 70
Print “C”
else

if student’s grade is greater than or equal to 60
Print “D”
else

Print “F”
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Cau tric chon lwa if/else

 Vidu

if ( grade >= 90 ) // 90 and above
cout << "A";

else if ( grade >= 80 ) // 80-89
cout << "B";

else if ( grade >= 70 ) // 70-79
cout << "C";

else if ( grade >= 60 ) // 60-69
cout << "D";

else // less than 60
cout << "F";
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Cau tric chon lwa if/else

* 1&nh phtrc — compound statement

— tap Iénh bén trong mot cap ngoac
if ( grade >= 60 )
cout << "Passed.\n";
else {
cout << "Failed.\n";
cout << "You must take this course again.\n";

}
— néu khong c6 ngoic,
cout << "You must take this course again.\n";
s€ ludn duoc thuc hién
« Khoi chuong trinh - Block

— tap Iénh bén trong mot cap ngoac
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Cau truc lap while

» Cau trtc lap - Repetition structure
— hanh dong dugc 1ap di lap lai trong kh1 mot diéu kién nao do6
con duoc thoa man
— ma gia
Trong khi van con tén hang trong danh sach di cho ciia t6i
Mua mdt hang tiép theo va gach tén né ra khéi danh sach
— vOng while lap di lap lai cho dén khi diéu kién khong thoa
Man
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Cau trtc lap while

 Vidu
int product = 2;
while ( product <= 1000 )
product = 2 * product;

* So do6 khoi cua vong while

T

true

product <= 1000 product = 2 * product
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~ Thiétlap thuat toan
(Dieu khien lap bang con dem)

* Vong lap duogc diéu khién bang con dém (counter)
— Lap dén khi con dém dat dén 214 tr1 nao do
 Lap hiru han - Definite repetition
— 56 lan lap biét trude
e Vidu
Mot 16p gom 10 sinh vién lam mét bai thi. Cho biét cdc diém

thi (s6 nguyén trong khodang tir 0 dén 100). Tinh trung binh
diem thi cua [0p.
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‘ Thié} lap thuat toan
(Didu khién l3p bing con dém)

* Ma gia cho vi du:

Dt tong bang 0

Dt con dém bang 1

Trong khi con dé’n:z nhé hon hodc bang 10
Nhap dié?m tiép theo7
Cong diém do vao ,téng
Them 1 vao con den

Dt trung binh I6p bang tong chia cho 10

In trung binh lop

» Tiép theo: Ma C++ cho vi du trén

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

© 00 N O O W N P

=
P O

O e e e e T -
© © 00 ~N O Ul WN

// Fig. 2.7: £ig02 07.cpp
// Class average program with counter-controlled repetition.

#include <iostream>

fig02_07.cpp

using std::cout; (10of2)

using std::cin;

using std::endl;

// function main begins program execution

int main ()

{

int total; // sum of grades input by user

int gradeCounter; // number of grade to be entered next
int grade; // grade value

int average; // average of grades

// initialization phase
total = 0; // initialize total

gradeCounter = 1; // initialize loop counter
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

// processing phase

while ( gradeCounter <= 10 ) { // loop 10 times
cout << "Enter grade: "; // prompt for input
cin >> grade; // read grade from user
total = total + grade; // add grade to total (2 of 2)
gradeCounter = gradeCounter + 1; // increment counter
}

// termination phase

fig02_07.cpp
output (1 of 1)

average = total / 10;

Con dém dugc ting thém 1 mdi 1an vong lip chay.
Cudi cung, con dém lam vong lap ket thuac.

// display result
cout << "Class average is " << average << endl;

return 0; // indicate program ended successfully

} // end function main

CuuDuongThanCong.com
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Class

grade: 98
grade: 76
grade: 71
grade: 87
grade: 83
grade: 90
grade: 57
grade: 79
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grade: 94
average is 81
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Thiét |1ap thuat toan
(Piéu khién 1ap bang linh canh)

« (14 su bai toan tro thanh:
Viet mot chuong tri::zh tinh d‘ié}fn trung bii}h cua lop, chuong
trinh sé xu [y mot so luwong diém tuy y moi khi chay chuong
trinh.
— S0 sinh vién chua biét
— Chuong trinh sé& lam thé nao dé biét khi ndo thi két thic?

e (314 tr1 canh
— Ky hiéu “Két thic cta dit liéu vao”
— Vong lap két thiic khi nhap canh
— Canh duoc chon dé khong bi 1an véi dir liéu vao thong
thuong
* trong truong hop nay la -1
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Thiét |1ap thuat toan
(Piéu khién 1ap bang linh canh)

» Thiét ké tir trén xudng, 1am min ting budc
— Bat dau bang ma gia cho mirc cao nhat
Tinh trung binh diém thi ciia 16p
— Chia thanh cac nhiém vu nho hon, 1i1ét ké theo thir tu
Khdi tao cdc bién
Nhdp, tinh tong, va dém cdac diém thi
Tinh va in trung binh diém thi
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~ Thiét lap thuat toan
(Diéu khién lap bang linh canh)

Nhiéu chuong trinh c6 3 pha
— Khéi tao - Initialization
« Khoi tao cac bién chuong trinh
— Xu ly - Processing
« Nhap dit liéu, diéu chinh céc bién trong chuong trinh
— Két thuc - Termination
« Tinh va in két qua cudi cing

— @G1up viéc chia nho chuong trinh dé€ 1am min ti trén xudng
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‘ Thiét lap thuat toan
(Didu khién Iap bing linh canh)

e Lam min pha khot tao
Khdi tao cdc bién
thanh
Khéi tao tong bang 0
Khdi tao bién dém bang 0
. Xuly
Nhdp, tinh tong, va dém cdac diém thi
thanh
Nhdp diém dau tién (c6 thé la canh)
Trong khi nguoi dung con chuwa nhdp canh
Céng diém vira nhdp vao tong
Céng thém 1 vao bién dém diém
Nhdp diém tiép theo (c6 thé la canh)
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‘ Thiét lap thuat toan
(Didu khién Iap bing linh canh)

« Két thiic
Tinh va in trung binh diém thi
thanh

Néu con dém khac 0
Dt trung binh bang téng chia cho con dém
In gia tri trung binh

Néu khéong
In “Khéng nhép diém nao”

» Tiép theo: chuong trinh C++
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// Fig. 2.9: £ig02 09.cpp
// Class average program with sentinel-controlled repetition.

#include <iostream>

fig02_09.cpp

using std::cout; (1 0f3)

using std::cin;

using std::endl;

using std::fixed;

#include <iomanip> // parameterized stream manipulators

using std::setprecision; // sets numeric output precision

// function main begins program execution

int main()

{

Dir liéu kiéu double dung dé

int total; // sum of [ =5 WS A .
biéu dién so thap phan.

int gradeCounter; // n

int grade; / grade value

double average; // number with decimal point for average

// initialization phase
total = 0; // initialize total

gradeCounter = 0; // initialize loop counter

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

// processing phase

// get first grade from user

cout << "Enter grade, -1 to end: "; // prompt for input

cin >> grade; // read grade from user

// loop until sentinel value read from user

while ( grade !'= -1 ) {
total = total + grade; // add grade to total
gradeCounter = gradeCounter + 1; // increment counter
cout << "Enter grade, -1 to end: "; // prompt for input
cin >> grade; // read next grade

} // end while

// termination phase
// if user entered at least one grade

if ( gradeCounter !'= 0 ) {

// calculate average of all grades entered

average = static cast< double >( total ) / gradeCounter;

fig02_09.cpp
(2 of 3)

static_ cast<double> () coi total nhu mot double tam thoi (casting).

Cin thiét vi phép chia so nguyén bo qua phan du.
gradeCounter, |3 mot bién int, nhung n6 duogc nang 1én lng, double.
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49
50
51
52
53
54
515
56
S7
58
SiS
60 }

Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Class

// display average with two digits of precision

cout << "Class average is " << setprecision( 2 )

} // end if part of if/else

else // if no grades were entered, output appropri

<< fixed << average << endl;

cout << "No grides were entered" << endl;

return 0O;

// indigate program ended successfully

// end function main

grade,
grade,
grade,
grade,
grade,
grade,
grade,
grade,
grade,

-1

to
to
to
to
to
to
to
to
to

end:
end:
end:
end:
end:
end:
end:
end:
end:

average is 82.50

CuuDuongThanCong.com

75
94
97
88
70
64
83
89

fixed lam sb liéu ra duoc in
theo dang thong thuong
(khong phai dang ky hi¢u
khoa hoc); qui dinh in cé cac
chit s6 0 & sau va in ddu cham
thap phan.

Include <iostream>

fig02_09.cpp
(3 0of 3)

fig02_09.cpp
output (1 of 1)

te message

setpreci‘sion (2)in hai
chir s6 sau dau phay (Iam tron
theo d§ chinh xac quy dinh).

Cac chuong trinh dung ham
nay phai include <iomanip>
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Cac cau truc diéu khién I16ng nhau

- Phat bicu bai toan
Mot truong co dqnh sdach két qua thi (1 = do, 2 = trueot) cua
1 O,Sinh viérg. Viéet mot chuong tfinh phan tich két qua thi.
Néu co nhiéu ‘hO'n 8 sinh vién do thi in ra man hinh dong
chir “Tang tién hoc phi”.
* Luuy
— Chuong trinh xir Iy 10 két qua thi
e sblan lap ¢ dinh, st dung vong lap diéu khién béng bién dém
— C6 thé str dung hai con dém
« Mot con dém dé dém s6 luong dd
« Mot con dém khac dém sb luong truot
— Moi két qua thi chi 1a 1 hodc 2
« Néu khong phai 1 thi coi 1a 2
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Cac cau truc diéu khién I16ng nhau

* Phac thao mtic cao nhat - Top level outline
Analyze exam results and decide if tuition should be raised

« Lam min 1an mot - First refinement

Initialize variables
Input the ten quiz grades and count passes and failures

Print a summary of the exam results and decide if tuition
should be raised

e Lam min - Refine
Initialize variables
to
Initialize passes to zero
Initialize failures to zero
Initialize student counter to one
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Cac cau truc diéu khién I16ng nhau

* Refine
Input the ten quiz grades and count passes and failures
to

While student counter is less than or equal to ten
Input the next exam result

If the student passed

Add one to passes
Else
Add one to failures

Add one to student counter

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac cau truc diéu khién I16ng nhau

e tiép tuc 1am min
Print a summary of the exam results and decide if tuition should
be raised
to
Print the number of passes
Print the number of failures

If more than eight students passed
Print “Raise tuition”

* Program next
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// Fig. 2.11: £ig02_11.cpp
// Analysis of examination results.

#include <iostream>

using std::cout;

using std::cin;

using std::endl;

// function main begins program execution

int main ()

{

// initialize wvariables in declarations

int passes = 0; // number of passes
int failures = 0; // number of failures
int studentCounter = 1; // student counter
int result; // one exam result

fig02_11.cpp
(1 0f 2)

// process 10 students using counter-controlled loop

while ( studentCounter <= 10 ) {

// prompt user for input and obtain value from user

cout << "Enter result (1 = pass, 2 = fail):
cin >> result;

CuuDuongThanCong.com
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44
45
46
47

// if result 1, increment passes; if/else nested in while
if ( result == 1) // if/else nested in while
passes = passes + 1;

else // if result not 1, increment failures
failures = failures + 1;

// increment studentCounter so loop eventually terminates
studentCounter = studentCounter + 1;

} // end while

// termination phase; display number of passes and failures
cout << "Passed " << passes << endl;
cout << "Failed " << failures << endl;

// if more than eight students passed, print "raise tuition"

if ( passes > 8 )

cout << "Raise tuition " << endl;

return 0; // successful termination

} // end function main

CuuDuongThanCong.com https://fb.com/tailieudientucntt

fig02_11.cpp
(2 of 2)
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Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter

result
result
result
result
result
result
result
result
result
result

Passed 6
Failed 4

Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter

result
result
result
result
result
result
result
result
result
result

Passed 9
Failed 1

Raise tuition

(1
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1
(1
(1
(1
(1
(1
(1
(1
(1
(1

= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,

= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
= pass,
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= fail):
= fail):
= fail):
= fail):
= fail):
= fail):
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= fail):
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= fail):
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= fail):
= fail):
= fail):
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output (1 of 1)


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Nhirng diém quan trong vé
vong lap diéu khien bang con dem

e vong lap di€u khién bang con dém do1 hoi
— Tén cua bién di€u khién(control variable) hay bi€én dém
(loop counter)
— Gi4 tri khéi tao cua bién dicu khién
— Piéu kién kiém tra gia tri cudi cung
— Tang/giam bién dém khi thuc hién vong lap
int counter = 1; // initialization
while ( counter <= 10 ) { // repetition condition

cout << counter << endl; // display counter

++counter; // 1lncrement

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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// Fig. 2.16: £ig02_16.cpp
// Counter-controlled repetition.
#include <iostream>

using std::cout;
using std::endl;

// function main begins program execution
int main()

{

int counter = 1; // initialization

while ( counter <= 10 ) { // repetition condition

cout << counter << endl; // display counter

++counter; // increment

} // end while

return 0; // indicate successful termination

} // end function main

CuuDuongThanCong.com
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(10f1)
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Cau truc vong lap for
o Dang tong quat ciia vong for

for ( khd&i_ tao; diéu kién 1l3p; tang/giam )
1énh

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

cout << counter << endl;

— In céc s6 nguyén tir 1 dén 10

Khong ¢6 dau ; ¢ cudi
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// Fig. 2.17: £ig02_17.cpp
// Counter-controlled repetition with the for structure.
#include <iostream>

using std::cout;
using std::endl;

// function main begins program execution
int main()

{
// Initialization, repetition condition and incrementing

// are all included in the for structure header.

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

return 0; // indicate successful termination

} // end function main

© 00 J o 1 & W N PR

=
o
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fig02_17.cpp
(10f1)
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Cau truc vong lap for

» vOng for thuong co thé viét dugc thanh vong
while tuong duong
khoi tao;
while ( diéu kién 13p) {
1énh

tdng/giam bién dém;

« Khoi tao va tang bi€én dém
— néu str dung nhiéu bién dém, str dung dau phay dé tach
for (int i = 0, 5 = 0; J + i <= 10; Jj++, i++)
cout << j + i << endl;
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// Fig. 2.20: £ig02_20.cpp
// Summation with for.

#include <iostream>

using std::cout;

using std::endl;

// function main begins program execution

int main()

{

int sum = 0; // initialize

// sum even integers from 2 through 100
for ( int number = 2; number <= 100; number += 2
sum += number; // add number

cout << "Sum is " << sum << endl; // output sum

return 0; // successful

} // end function main

Sum is 2550

CuuDuongThanCong.com

2 20.cpp
< 1)

2 20.cpp
ut (1 of 1)

sum

to sum

termination
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Vi du str dung vong for

e Chuong trinh tinh 1a1 kép (compound interest)

Mot nguoi dau tu $1000.00 vao mot tai khodn tiét kiém véi i Suat
5% Gia si tién 8i dwoc gop. VOT von trong tai khodng, tinh va in ra so
tién trong tai khodn VAo cudi moz nam trong vong 10 nam. Sur dung
cdng thire sau dé tinh cac khodn tién do:

n
a=p(l+r)

p : khoan dau tu ban dau (i.e., the principal),

r : 1ai suat hang nam, (interest rate)

n:sod nam, va

a : luong tién co trong tai khoan (amount on deposit)
vao cudi nim tht n

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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// Fig. 2.21: £ig02_21.cpp

// Calculating compound interest.

#include <iostream>

using std::cout;
using std::endl;
using std::ios;

using std::fixed;

#include <iomanip>

using std: :setw;
using std: :setpreci

<cmath> header can cho
ham pow (chuong trinh sé
khong dich néu khong c6 khai
béao nay).

#include <cmath> // enables program to use function pow

// function main begins program execution

int main ()

{

double amount;

double principal = 1000.0;

double rate = .05;

CuuDuongThanCong.com

// amount on deposit

// interest rate

// starting principal

https://fb.com/tailieudientucntt

fig02_21.cpp
(1 0f 2)
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24 // output table column heads

25 cout << "Year" << setw( 21 ) << "Amount on deposit" << endl;

26 T hatdo rong cua output it nhét 21 ky
27 // set floating-point number format tu. Néu output it hon 21 ky tu thi can
28 cout << fixed << setprecision( 2 ); phai.

29

30 // calculate amount on deposit for each of ten years

31 for ( int year = 1; year <= 10; year++ ) { =

39 pow (x,y) =XMmuy

86 // calculate new amount‘Egg/spéézgzgg/;;ar

34 amount = principal * pow( 1.0 + rate, year );

35

36 // output one table row

37 cout << setw( 4 ) << year

38 << setw( 21 ) << amount << endl;

39

40 } // end for

41

42 return 0; // indicate successful termination

43

44 '} // end function main

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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fig02_21.cpp
output (1 of 1)
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Cau truc da lwa chon switch

switch
— Test bién v6i nhiéu gia tri
— chudi cac nhin case
— truong hop default khong bat budce

switch ( variable ) {

case valuel: // taken if wvariable == wvaluel
statements
break; // necessary to exit switch

case value2:

case value3: // taken if variable == value2 or == value3
statements

break;

default: // taken if variable matches no other cases
statements

break;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cau truc da lwa chon switch

case a action(s)

J false

1 false

default action(s)

¥ case b action(s)

case z action(s)

break —
break >
break —

£

CuuDuongThanCong.com
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Cau truc da lwa chon switch

e Vidu sap t6i
— Chuong trinh doc xép loai diém (A-F)
— Hién s6 luong mdi xép loai duge nhap
e Chi tiét vé cac ky tu
— Céc ky tu don thuong duge luu bang kiéu dit liéu char
« char: s6nguyén 1-byte, >c6 thé duoc luu dudi dang cac gia tri
int
— C6 thé coi ky tu 12 int hoic char
* 97 1a bicu dién dang so cua chir ‘a’ thuong (ASCII)
» dung cap nhay don dé 1ay bieéu dién chir cua ky tu

cout << "The character (" << 'a' << ") has the value "
<< static cast< int > ( 'a' ) << endl;

In ra dong:

The character (a) has the value 97

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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// Fig. 2.22: £ig02_22.cpp
// Counting letter grades.
#include <iostream>

using std::cout;
using std::cin;
using std::endl;

// function main begins program execution
int main ()

{

int grade; // one grade

int aCount = 0; // number of As
int bCount = 0; // number of Bs
int cCount = 0; // number of Cs
int dCount = 0; // number of Ds
int fCount = 0; // number of Fs

cout << "Enter the letter grades." << endl

<< "Enter the EOF character to end input." << endl;

CuuDuongThanCong.com
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fig02_22.cpp
(1 0f4)
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// loop until user types end-of-file ke

while ( ( grade =

'A' 0

'aV:

case

case
‘T++a unt;

break;

lBl:
cgse 'b':
++bCount;

break;

cgse

ICI:

ICI:

case
clase
++cCount;

break;

cin.get() )

LP_X_W_P_\

!= EOF )

break kétthiclénh switch va chuong trinh
chay tiép tai 1énh dau tién sau cau tric switch.

grade was uppercase
or lowercase a

increment aCount

Céac 1énh gan 1a biéu thic co
gia tri bang bién bén trai dau
gan =. Gia tri ctia Iénh nay
bang gia tri tra vé boi ham
cin.get ().

Pic diém nay con duoc st

dung dé khéi tao nhiéu bién
mot luc:
a b

=c=0;

So sanh grade (mdt bién int)
vO1 biéu dién sO cua A va a.

CuuDuongThanCong.com

ucture nested in while

fig02_22.cpp
(2 of 4)

necessary to exit swit

B

cin.get () st dung dot notation
(ky hiéu kiéu dau cham). Him nay
doc mot ky tu tir ban phim (sau khi
nhan Enter), va gan gié tri d6 cho
bién grade.

cin.get () tra vé EOF (end-of-
file), sau khi ky tw EOF dugc nhap,
dé danh dau két thuc cta dir liéu vao.
EOF c6 thé 1a ctrl-d hoic ctrl-z, tay
theo hé diéu hanh. (MS-Windows:
ctrl-z, Unix/Linux: ctrl-d)

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

43
44
45
46
47
48
49
50
51
52
53
54
S
56
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59
60
61
62
63
64
65
66

case 'D': // grade was uppercase D
case 'd': // or lowercase d
++dCount; // increment dCount
break; // exit switch fig02_22.cpp

Kiém tra ndy 1a can thiét vi Enter dugc nhan sau

case 'F': // grade was uf mgj chir cai xép loai duogc nhap. Viéc nhan Enter

case 'f': // or lowercass tao mot ky tu xudng dong can duoc loai bo. Ciing
++fCount; // nhu vay, ta muén bo qua céc ky tu trang.

break; exit switch

case '\n': // ignore newlines,
case '\t': // tabs,
case ' ': // and spaces in inobut
break; // exit switch | Luuy truong hop default bao gém tat
ca cac truong hop con lai (chua xét dén).
default: // catch all other characters

cout << "Incorrect letter grade entered."
<< " Enter a new grade." << endl;
break; // optional; will exit switch anyway

} // end switch

} // end while

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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72
73
74
75
76
77
78

// output summary of results

cout <<
<<
<<
<<
<<
<<
<<

"\n\nTotals for each letter grade are:

"\nA:
"\nB:
"\nC:
"\nD:
"\nF:
endl;

return 0; //

" <<
" <<
" <<
" <<
" <<

aCount
bCount
cCount
dCount
fCount

//
//
//
//
//

display
display
display
display
display

number
number
number
number
number

indicate successful termination

} // end function main

CuuDuongThanCong.com

of A grades
of B grades
of C grades
of D grades
of F grades
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Enter the letter grades.

Enter the EOF character to end input.

H QAP Qo

Incorrect letter grade entered. Enter a new grade.

D
A
b
~Z

Totals for each letter grade are:

A:

B
C:
D
F

3

P N WDN

CuuDuongThanCong.com
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Cau truc lap do/while
O

» Tuong tu cau tric while

— Kiém tra di€u kién ti€p tuc lap ¢
cuoi, khong kiém tra & dau

action(s)

— Than vong lap chay it nhat mot
lan

« (COng thirc
do {

statements

true

condition

} while ( condition ) ;

false

A

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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int main ()

Fig. 2.24: fig02_ 24.cpp
Using the do/while repetition structure.

#include <iostream>

using std::cout;
using std::endl;

Chu y phép tang trudce (preincrement)

function main begins program X 5 " ‘
trong phan kiém tra dic€u kién 1ap.

int counter = // initialize counter

ter << " "; // display counter
} while ( counter++ <= 10 ); // end do/while

cout << endl;

return 0; // indicate successful termination

21 } // end function main

1 2 3

4 5 6 7 8 9 10
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Cac lénh break va continue

e break

— Thoat ngay ra khoi cic cau tric while, for, do/while,
switch

— Chuong trinh tiép tuc chay tai lénh dau tién ngay sau cau
truc
e thuong dugc su dung dé
— Thoat kho1 vong 1ap s6m hon binh thudng
— bo qua phan con lai cia switch
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1 // Fig. 2.26: £ig02_ 26.cpp

2 // Using the break statement in a for structure.

3 #include <iostream>

4

5 using std::cout; 12 3 4
6 using std::endl; Broke out of loop when x became 5
-

8 // function main begins program execution

9 int main()

10 {

11

12 int x; // x declared here so it can be used after the loop
13

14 // loop 10 times

15 for ( x = 1; x <= 10; x++ ) ThOE,lt kllél Vbng for khl
16 break duoc thuc thi.

17 // if x is 5, terminate loop

18 if (x == 5 )

19 break; // break loop only if x is 5

20

21 cout << x << " "; // display value of x

22

23 } // end for

24

25 cout << "\nBroke out of loop when x became " << x << endl;
26

27 return 0; // indicate successful termination

28

29 } // end function main
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Cac lénh break va continue

e continue

— duoc dung trong while, for, do/while

— bo qua phan con lai ctia than vong lip

— chay tiép lan lap tiép theo
e véicac vong while vado/while

— thyc hién kiém tra diéu kién 1dp ngay sau lénh continue
 voivong for

— biéu thuc ting/giam bién dém dugc thuc hién

— sau do, diéu kién 1ap duoc ki€ém tra
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// Fig. 2.27: £ig02_ 27.cpp

// Using the continue statement in a for structure.

#include <iostream>

using std: :cout;
using std::endl;

1234678910

Used continue to skip printing the value 5

// function main begins program execution

int main()

{
// loop 10 times

for (int x = 1; x <=1
// if x is 5

if (x==5))
continue; //

cout << x << " "; //

} // end for structure

B0 qua phan con lai cta thian vong
for, nhay dén lan 13p tiép theo.

x++ ) {

with next iteration of loop

skip remaining code in loop body

display value of x

cout << "\nUsed continue to skip printing the value 5"

<< endl;

return 0; // indicate successful termination

} // end function main
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Lap trinh cau tric
Structured-Programming

» Lap trinh cau trtc — Structured programming
— Chuong trinh dé hiéu, test, tim 10i (debug) va dé stra d6i hon
o Céc quy tac 1ap trinh cau truc
— Chi st dung cac cau trac diéu khién mot dau vao mét dau ra
— Quy tac
1) Bit dau bang mot so do khoi don gian nhat
2) M(?i hiph chir nhat (hanh dong) co thé duoc thay béng mot
chudi godm 2 hinh chit nhat khac
3) Mdi hinh chir nhat (hanh déng) cé thé duoc thay bang mot cau

tric didu khién tuy ¥ (tuan tu, if, if/else, switch, while,
do/while hoac for)

4) Cac quy tic 2 va 3 c¢6 thé duge ap dung nhiéu lan va theo thi
tu tuy y
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Lap trinh cau tric
Structured-Programming

Mo ta quy tic 3 (thay mot hinh chit nhat tily ¥ bang mét cau trac diéu khién)

)
:: ................................... QUI té’c 3

Qui tac 3 — A Quitac 3
"""""""""" v
o 9
o e N ‘
'\/‘ '\/‘
Lf\‘
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