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1. CAU TRUC RE NHANH




1.1. Cau trac ré nhanh vdi if-else

» Muc dich

Dién dat sy Ilra chon MOt trong nhiéu nhanh, phu thudc vao
gia tri cla cau diéu kién

» Cu phap: l
if (<boolean_expression>) T
< tat t> klen
e yes_statemen Ding |7 \ /
<no_statement> ;
i caulénh1 cau lénh 2
» Vi du: ‘
if (hrs > 40) J'
grossPay = rate*40 + |.5*rate*(hrs-40);
else

grossPay = rate’*hrs;



Cau lénh phuc hop

» MGi nhanh trong if-else O slide trir&c chi c6 mot cau [énh

» Dé ghép nhi€u ciu lénh trong mOt nhanh, s¢ dung { }.
Téap Iénh khi d6 dwoc goi 1a mot khoi (block)

» Vi du:

if (myScore > yourScore)

cout << "l win\n";
wager = wager + 100;

else

cout << "[ wish these were golf scores.\n";
wager = 0;



Mot vai luu y

» Toan tlr “=" khac toan t “==" nhw thé nao?
“=" duing dé gan gia tri cho cac bién
“==" dling dé so sanh hai biéu thlrc

» Ménh dé else c6 bat budc khong?
Vi du:

if (sales >= minimum)
salary = salary + bonus;
cout << "Salary = %" << salary;



Cau lénh long nhau (nested)

» Chung ta c¢6 thé 10ng mot cdp if-else trong mdt nhanh
cUa cap if-else khac

» Vi du:

if (speed > 55)
if (speed > 80)
cout << "You're really speeding!”;
else
cout << "You're speeding.";



Pa ré nhanh (if - else if - else)

Multiway if-else Statement

SYNTAX

if (Boolean_Expression_i)
Statement_i

else if (Boolean_Expression_z)
Statement_2

else if (Boolean_Expression_n)
Statement_n
else

Statement_For_All_Other_Possibilities

EXAMPLE

if ((temperature < -10) && (day == SUNDAY))
cout << "Stay home.";
else if (temperature < -10) //and day != SUNDAY
cout << "Stay home, but call work.";
else if (temperature <= 0) //and temperature >= -10
cout << "Dress warm.";
else //temperature > 0
cout << "Work hard and play hard.";

The Boolean expressions are checked in order until the first true Boolean expression is encoun-

tered, and then the corresponding statement is executed. If none of the Boolean expressions is
true, then the Statement_For_All_Other_Possibilities is executed.




Bai tap vodi cau truc ré nhanh if-else

Bai [: Viét mot chwcyng trinh C++ dé nhac nguoi dung
nhdp 3 s6 nguyén va tim gia tri I6n nhét.

Bai 2: Nhé@p vdao mot sO nguyén twrong Ung vOi mot thang
trong ndm va in ra man hinh sO ngay trong thang do.
vi du:
input: |
output: thang | cé 31 ngay

Cau hoi:
Néu c6 qua nhi€u nhanh ré thi ngoai s dung if-else,
C++ con cung cap cach nao nira khong!?
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1.2. R€ nhanh véi 1énh witch (1/2)

{

switch Statement

SYNTAX
switch (Controlling_Expression)

case Constant_i:
Statement_Sequence_i
break;

case Constant_2z:
Statement_Sequence_2
break;

case Constant_n:
Statement_Sequence_n
break;

default:
Default_Statement_Sequence

You need not place a break statement in
each case. If you omit a break, that case
continues until 2 break (or the end of the
switch statement) is reached.




RE& nhanh véi 1énh witch (2/2)

{

EXAMPLE

int vehicleClass;

double toll;

cout << "Enter vehicle class: ";
cin >> vehicleClass;

switch (vehicleClass)

case 1:
cout << "Passenger car.";
toll = 0.50;
break; If you forget this break,
case 2: \ then passenger cars will
cout << "Bus."; pay $1.50.
toll = 1.50;
break;
case 3:
cout << "Truck.";
toll = 2.00;
break;
default:

cout << "Unknown vehicle class!";




Lénh switch: cau hoi
switch (aChar)
{

case "A":

case "a':
cout << "Excellent: you got an "A"\n";
break;

case "B":

case "b":
cout << "Good:you got a "B"\n";
break;

Néu gid tri ctia aChar la “A” hodic “B” thi két qua in ra la gi ?
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Toan tu diéu kién
(Conditional /ternary operator)
» Thay thé cho ménh dé if-else don gidn v&i hai toan ti»

N 66,

“?” va .
» Cau truc:
if (condition)
if_true;
else
if_false;
Co thé thay bang mQt I€nh
(condition) ? (if_true) : (if_false)

Bai tap: viét ham tra lai sO I&n nhat trong hai sO

» #define MAX(a,b) ((a>b) ?a:b)

» #define MIN(a,b) ((a <b) ? a:b)

» Gia tri cUa a trong cau |énh sau (v@ix>0) a=x7?:y;
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2. CAU TRUC LAP




2. Cau truc lip (loop)

Cac cau truc l&p trong C++
While
do-while

for



Cau truc lip véi while

A while STATEMENT WITH A SINGLE STATEMENT BODY

while (Boolean_Expression)
Statement

A while STATEMENT WITH A MULTISTATEMENT BODY
while (Boolean_Expression)

{
Statement_y
Statement_z2
Sra}emenr_tasr
}
int count = 0; /1 Initialization
while (++count < 3) /I Loop Condition
cout << "Hi % I/ Loop Body

Chudi “Hi” sé dworc in ra man hinh bao nhiéu 1an?
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Cau truc lip véi do-while (1/2)

A do-while STATEMENT WITH A SINGLE-STATEMENT BODY

do
Statement
while (Boolean_Expression) ;

A do-while STATEMENT WITH A

MULTISTATEMENT BODY Do not forget
the final
czlo semicolon.
Statement_i

Statement_2

Statement_Last
} while (Boolean_Expression);




Cau truc lip véi do-while (2/2)

int count = 0; /!l Initialization
do

{
cout << "Hi "; // Loop Body
} while (++count < 3);  // Loop Condition

Chubi “Hi” sé dwoc in ra man hinh bao nhiéu 1an?



So sanh while va do-while

» Kha gidng nhau, nhrng mot khac biét quan trong
while: kiém tra diéu kién logic TRUOC KHI thuwe thi [énh
bén trong

do-while: kiém tra diéu kién logic SAU KHI da thwc thi 1énh
bén trong



Cau truc lap vdi for

» Cu phap
for (Init_Action; Bool_Expression; Update_Action)
Body_Statement

» Vi du:
for (count=0; count<3; count++)
{
cout << "Hi % I/ Loop Body
}

» Chudi“Hi” s& dwoc in ra man hinh bao nhiéu lan?

» Diéu gi xay ra vOi ciu Iénh sau:
for (;;) { cout <<“Hi”;}
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Mot vai cht v véi cau truc lip (1/2)

» Biéu thirc diéu kién cla vong 13p cé thé 1a BAT KY biéu
thirc logic nao

» Vi du:

while (count<3 && done!=0)
{

/I Do something

}

for (index=0; index<I0 && entry!=99)
{

/I Do something

}
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Mot vai cht v véi cau truc lip (2/2)
» Vong lap vo6 han
» Vi du:

while (1)

{

}

for ()
{

cout << "Hello ";

cout << “Hello”;

}
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Lénh break va continue

» Lé&nh break: ép bubc thoat khoi vong lap ngay lap tlrc
» L&nh continue: b qua phan con lai trong than vong |&p
(loop body)

» Hai I&nh nay vi pham ludng chay tw nhién => chi dung
khi that can thiét
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Minh hoa lénh continue

#include <iostream:
using namespace std;

int main ()

/f Khai bao bien cuc bo:

int a = 18;

i

/{ wong lap do...while

do
;
if{ a == 15
-
// nhay qua buoc lap.
a=a+ 1;
continue;
)
cout << "Gia tri cua a la: " << a << endl;
a =a+ 1;
twhile{ a < 2@ );
return @;
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Cau truc lap long nhau

» Nh& lai: bat ky ménh dé hop 1& nao trong C++ c6 thé duworc
dat bén trong vong lap

» Co thé dung “{ }” hoac thut Ié (indent) dé biéu dién vong lap
|IOng nhau (nested loops)

» Vidu:

for (outer=0; outer<5; outer++)
for (inner=7; inner>2; inner--)
cout << outer << inner;

hoac

for (outer=0; outer<5; outer++)

for (inner=7; inner>2; inner-)

{

}
}

cout << outer << inner;
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Bai tap voi cau trac lap
» Viét chwong trinh tim TAT CA cac sd nguyén td nhd
hon mQt sO nguyén dwong nhap vao tw ban phim

Input: N — sO nguyén duwong
Output: in ra tat cd cac sO nguyén tO nhd hon N
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3. MANG




3. Mang (Array)

» Gii thiéu vé mang
Mang khai bio (declaring arrays) va mang tham chiéu
(referencing arrays)
Vong lap for va mang
Mang trong b6 nh&
» Mang trong ham
SCr dung mang nhw tham sO cla ham hodc gia tri trd lai
» Lap trinh v&i mang
Tim kiém (searching), sap xép (sorting)
» Mang nhiéu chiéu (multidimensional arrays)
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3.1. Giéi thiéu vé mang

» Dinh nghia: mOt tap gia tri c6 CUNG KIEU
» Mang la mot co’ ché lwu trir pho bién

» Bwoc st dung nhw danh sach cac phan tl:

Tranh khai bao nhiéu bién don gidn
C6 thé thao tic danh sich nhw mdt thuwe thé (entity)
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Mang khai bao

» Khai bao méng la cap phat mot dai viung nh¢& (allocate
memory)
» Cau tric: Kiéu Tén_Mang[Kich_Thuwoc]
» Vi du:int score[5];
Khai bao mdt mang gdm 5 sO nguyén tén la “score”

Giéng nhw khai bdo 5 bién: int score[0], score[l], score[2], score[3],
score[4];

» SO nguyén dwong & gilka hai dau [ ] dwoc goi la chi so,
nam trong khodng tlr 0 dén (size-/)

» Truy cAp cac phan tl trong mang théng qua chi sO. Vi du:
cout << score[3];

30



Khoi tao mang

» GiOng nhw cic bién c6 thé dwoe khdi tao lac khai bao.
Vi du:int price = 0; /1 0 1a gia tri khQi tao

» Khai bio mdng cling nhw thé.

» Vi du:int children[3] = {2, |2, |}; twong dwong

int children[3];
children[0] = 2;
children[1] = 12;
children[2] = I;
Néu sO lwong gia tri nhd hon kich thudc mang thi:
Kh&i tao gia tri tl dau
Phan con lai dworc gantri 0
Néu thi€u kich thwdc mang (vd:int b[] = {5, 12, I I};) tw dbng
khai bAo mang v&i kich thw&c dura trén sO lwgng gia tri khdi tao
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Vong lap for va mang
» Vong 18p dém tw nhién duyét qua tat ca cac phan tl cla
mang
» Vi du:
for(inti = 0;i < 5;it++)
cout << gfi] <<\t
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Bai tap (1/3)

» Viét mdt chwong trinh chap nhan mét mang so
nguyén score cO tOi da 10 phan t&. Tim phan t& 1&n
nhat cia mang va in ra khodng cich t& mdi phan t
dén phan tl 1&n nhat.

Input: m&t mang N phan t& ( 3 < N <=10)
Output: sO 1&n nhat clla mang nay
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Bai tap (2/3)

Display 5.1 Program Using an Array

1 //Reads in five scores and shows how much each
2 //score differs from the highest score.

3  #include <iostream>

4 using namespace std;

5 1int main()

6 {

7 int i, scorel[5], max;

8 cout << "Enter 5 scores:\n";

9 cin >> score[0];
10 max = score[0];
11 for (i =1; 1 < 5; i++)
12 {
13 cin >> score[i];
14 if (score[i] > max)
15 max = scorel[1i];
16 //max is the largest of the values score[0],..., score[i].
17 }
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Bai tap (3/3)

18 cout << "The highest score is " << max << endl
19 << "The scores and their\n"

20 << "differences from the highest are:\n";
21 for (1 =0; i < 5; i++)

22 cout << score[i] << " off by "

23 << (max - score[i]) << endl;

24 return 0;

25 }

SAMPLE DIALOGUE

Enter 5 scores:

592106

The highest score is 10

The scores and their

differences from the highest are:
5 off by 5

9 off by 1

2 off by 8

10 off by O

6 off by 4
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Luuy

» Phan tlr dau tién c6 chisd 1a 0

» LOi: Out ofrange trinh bién dich khong bao 16i nhwng lic
chay c6 thé sé dan dén két qua sai !

» Dung hang sO (constant) dé khai bao kich thuwéc méng. Vi
du:

const int NUMBER_OF_STUDENTS = 5;
int score[NUMBER_OF_STUDENTS];

Trong vong lap:
for (idx = 0;idx < NUMBER_OF_STUDENTS; idx++)
{

}
lastindex = (NUMBER_OF_STUDENTS — 1);

I/l Manipulate array
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Mang trong b6 nho (1/2)

» NhO lai: cac bién dwoe cap phat bd nh& v&i dia chi
(address) xac dinh

» Mang khai bdo cap phat bd nh& cho toan méng theo
ki€u tuan ty (sequentially-allocated)
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Mang trong bd nhd (2/2)

38

On this computer each 1024
indexed variable uses 1025

2 bytes, so al3] begins 1026
2x3 = 6 bytes afte 1027
the start of a[@]. \ 1028
1029
1030
1031
1032
There is no indexed 1033
variable a[6], but if 1034

there were one, it — <

/<

would be here.

There is no indexed
variable a[7], but if
there were one, it
would be here.

Display 5.2 An Array in Memory
int a[6];
Address of a[0] \A/\/\/
1023

> aro)
> an
> al2]
> a3
> ara)
> al5]

Some variable
named stuff
Some variable
named moreStuff




St dung mang trong ham

» Nhw tham sb cUa ham
Phan t& clla mang: giong nhw' mot bién don gidn.Vi du: void
myFunction(double parl );
int i; double n, a[10];

myFunction(i); I i is converted to double
myFunction(a[3]); /I a[3] is double
myFunction(n); /I n is double

Toan b mang
» Nhw gia tri tra lai cia ham (s€ hoc sau)
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Truyén toan bo mang vao ham

Display 5.3 Function with an Array Parameter

SAMPLE DIALOGUEFUNCTION DECLARATION

void fillUp(int a[], int size);

//Precondition: size is the declared size of the array a.
//The user will type in size integers.

//Postcondition: The array a is filled with size integers
//from the keyboard.

SAMPLE DIALOGUEFUNCTION DEFINITION

void fillUp(int a[], int size)

{
cout << "Enter " << size << " numbers:\n";
for (int 1 = 0; i < size; i++)
cin >> a[il;
cout << "The last array index used is " << (size - 1) << endl;
}

int score[5], numberOfScores = 5;
fillup(score, numberOfScores);

Lwu y: khong co [ ] khi goi ham
40



Mang nhu tham so: cach hoat déng?

» Diéu gi thwe s xay ra?
» Xem mang gom 3 thanh phan:
Pia chi cla phan t&r dau tién (arrName[0])
Kiéu clia cic phan tl trong mang
Kich thw&c cla mang
» Chi thanh phan th& nhat dwoc truyén vao ham
La dia chi cUia phan tlr dau tién clia mang
Twong tw nhw truyén tham chiéu (pass-by-reference)
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Luuy
» Phdi c6 tham s0 1a kich thuwdc clla mang
» Khéng can [ ] (brackets) khi goi ham

» Trong ham cé thé thay ddi gia tri clla mang nén doi khi
phai bao vé tranh sw thay dOi nay bang cach dung const
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Ung dung cia mang
» Tim kiém (searching)
» Sap xép (sorting)

Display 5.7 Selection Sort

al0] a[l] al2] al[3] al[4] al5] al6] al7] al[8] al[9]

T 87T 6 T106 T 2T16 T 4 T 18 T 14 T 12 [T 20 |l

I8 1 6 10 1T 2 T16 [ 4 [T 18 [l 14 [T12 [T 20 |l

I 2] 6 Jio | 8 J 16 [ 4 [ 18 [l 14 [l 12 [ 20 |l

Ve
T 2T 6110 8 16 T 4 18 I 14 [T 12 [T 20 |l
N .4

T 27T 4710 8T16[ 6 18 141217 20 ]l
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Bai tap
Viet mot chwong trinh chap nhan moét mang so
nguyén cO t0i da 200 phan tuw.
Hién thj cac phan t&r cla mang, sap xép mang theo

chiéu taing dan va hién thj mang sau khi sap xép ra
man hinh.

Input: mang sO nguyén N phan t

Output: in ra mang nay sau khi sap xép
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Mang nhiéu chiéu

» Mang c6 thé cé nhiéu hon | chi so.
Vi du: char page[30][100];

» Truy cap vao trng phén tl pageli][j]
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Bai tap
» Bai 1: Cho mot mang hai chiéu sO nguyén dwong v&i toi

da 100 hang va 100 cét, tinh tbng cac phan t& chan trong
mang va hién thi ra man hinh.

Input: ma tran sO nguyén dwong kich thuwde tdi da 100x100
Output: tOng clia cac phan t& chan trong ma tran

» Bai 2: Cho mdt mang hai chiéu s6 nguyén véi doi da 100
hang va 100 cot, xét xem mang cé doi xirng qua duwdong
chéo chinh hay khéng ?
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4. CON TRO




4. CON TRO (POINTER)

» Con tro
Bién con trd (pointer variables)
Quan ly bé nh&

» Mang ddng (dynamic arrays)
Tao va st dung mang dong
Phép tinh v&i con tro (pointer arithmetic)
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DPinh nghia Con tré

» Con trd 1a dja chi trong b6 nh& ctia mét bién

» Tham sO tham chiéu (call-by-reference) clia ham
chinh 1a con trd: dia chi cla tham sO dwoc
truyén vao trong ham.
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Bién con tro

» Bién con trd la bién kiéu con trd (khéng phai kiéu int,
double, ...) dung dé tro dén mdt vang nh¢ da dwoc khoi
tao.

» Cu phap khai bao: Kiéu *Bién_Con_Tro;

» Vi du:

double *p; /I bién p dwoc khai bao la mot bién co thé trd dén bat ky
mot ving nhé kiéu double (ma khéng phéi kiéu int hay float)

int *pl, *p2,vl,v2;
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Pia chi va s6

(Addresses & numbers)

» Con tro la mot dia chi

» Dia chi (trong viing nh®) la mot sO nguyén

» NHUNG: Con trd KHONG PHAI 13 mot sO nguyén

"

» C++ ép bubc con tro duoc st dung nhw mot dia chi
Khéng dwoe dung nhw mot sO nguyén
Méc du né gidng nhw mot sO nguyén
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Toan tod & va * (1/2)

» Toan tr &

Khi d&t trwdc mot bién sé trd vé dia chi clia bién dé (ciing
dwoc xem la mot con trd tré dén bién).

Thuwdng dwoc goi la toan t dia chi ("address of" operator)
p = &y; nghla la con tro p duoc gan bang dia chi cla bién v
hay con tro p trd dén bién v

» Toan tw *

Khi d&t trwéc mot bién con trdé sé dung dé chi dinh bién ma
con troé day dang tré dén.

Toan t&r * v&i cach dung nhuw trén dwoc goi la toan tw giai
tham chiéu (dereference operator)

*p nghfa la “lay di# liéu ma p dang tré toi”
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Toan tu & va * (2/2)

» Két qua in ra cua chwong trinh sau?.
int *pl,v1 = O;
pl=&vl; //bién con trd p1 dwoc gan cho dia chi viing nhé cla
bién v1
*pl =42; [/ gidi tham chiéu p1 va gan 42
cout << v1 << At”
cout << *pl << end];

» Cé 2 cach dé tham chiéu dén bién v/
SC dung chinh ban than bién vl
Thong qua con tro pll
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Gan con tro

(Pointer assignments)

» int *pl, *p2;

p2 = pl khac *p2 = *p| nhw the nao?

» p2 =pl
thay ddi dia chi viing nhé clia con trd p2, trd t&i noi ma pl
dang tro t&i. p2, pl lUc nay tro t&i cung | dia chi.

» Fp2 = *pl
gan gia tri cUa bién ma p2 dang trd t&i bang gia tri cla bién
ma pl dang tro t&i. p2, pl van tro tOi hai dia chi khac nhau
nhwng gia tri tai hai dia chi nay gi® bang nhau

54



Minh hoa gan con tré

Display 10.1  Uses of the Assignment Operator with Pointer Variables
pl = pZ;
Before: After:
ol By I ol = I
p2 I —I 9 p2 I =I 9
*pl = *ng
Before: After:
pl I »I 8 pl I —I 9
p2 I »I 9 >I 9




Toan to new

4

Do con tro cé thé dung dé tham chiéu dén mot blen =>
Khong can thiét phai c6 mot dinh danh (khéng nhat thiét
phai co tén)
Cé thé cap phat d0ng cic bién bang toan t& new, sé tao ra
mot bién
Khéng ¢ dinh danh tham chiéu dén né
Chi la m6t con tro
Vi du: int *p; p = new int;
Tao ra mcf)t,bién mOi v6 danh (khong duwgc dat tén) va gan con trd
p tro t&i bién do
Cé thé truy cAp bién doé théng qua *p va s dung nhw mot bién
thong thwong
int *n; n = new int(17); /IKh&i tao *n to 17
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Explanation of Display 10.2

Display 10.3

(@)

int *pl, *p2;

g
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Chuong trinh véi new (1/2)

Display 10.2  Basic Pointer Manipulations

1 //Program to demonstrate pointers and dynamic variables.
2  #include <iostream>

3 using std::cout;

4 using std::endl;

5 int main()

6 {

7 int *pl, *p2;

8 pl = new int;

9 *pl = 42;
10 p2 = pl;
11 cout << "*pl == " << *pl << endl;
12 cout << "*p2 == " << *p2 << endl;
13 *p2 = 53;
14 cout << "*pl == " << *pl << endl;
15 cout << "*p2 == " << *p2 << endl;
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Chuong trinh voi new (2/2)

16
17
18
19

20
21
22}

pl = new int;

*pl = 88;
cout << "*pl == " << *pl << endl;
cout << "*p2 == " << *p2 << endl;

cout << "Hope you got the point of this example!\n";
return 0;

SAMPLE DIALOGUE

*pl —_
*pz —
*pl —
-,-.-pz —_
*pl ==
*pz —

42
42
53
53
88
53

Hope you got the point of this example!

59



Con tréo va ham

» Con trd cé thé duwoc st dung:
nhw tham s6 cla ham
nhw gia tri tra lai cla ham

» int* findOtherPointer(int* p);

Ham nay khai bao:

MOt tham sO ki€u con trd cé thé trd t&i bién kiéu int
Gia tri tra lai 1a mot kiéu con trd cé thé trd t&i bién kiéu
int
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Quan ly bo nhé
(Memory management)

» Heap (dOng)
Clng duwgc goi la “freestore”

Puwoc danh riéng cho cic bién cap phat ddng (dynamically-
allocated) vOi toan tlr new

Tat ca cac bién duwoc cap phat dOng s€ st* dung bd nh& trong
freestore (heap) => néu c6 qua nhiéu bién ddng, c6 thé dan
dén hét bd nh¢ freestore

» Thao tic cap phat dOng (v&i toan tl new) c6 thé khong
thwe hién dwoc néu freestore bj day
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Kiém tra két qua cap phat bd nhé (1/2)

» V@i nhirng trinh bién dich cd, thirc hién 2 bwdc
|. Kiém tra liéu gia tri null c6 dwoc tré vé sau khi goi new hay
khong
int *p;
p = new int;
if (b == NULL)
{

cout << "Error: Insufficient memory.\n";
exit(1);
}

2.Néu cap phat thanh céng thi mdi tiép tuc chwong trinh
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Kiém tra két qua cap phat bd nhé (2/2)

» V&i nhirng trinh bién dich m&i, néu hoat
dong cap phat v&i new bi 16i:
Chwong trinh sé tw dOng nglrng ngay lap tlrc
Thong bao 10i
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Toan ta delete

» Toan tr delete: giai phong (de-allocate) ving nh¢ ddng dang
dwoc tro b&i mot bién con tro.
SC dung khi bién con trd khéng con can thiét

Tra vung nh& nay vé freestore, dé sau d6 co6 thé duwoc dung dé cap
phat cho bién khac

» VD: delete p; // gidi phong vung nh¢ duoc tré béi con tro p
int *p;
b = new int(5);
Il MOt vai xtr ly

delete p;
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Con tro treo
(Dangling pointers)
» delete p; gidi phong ving nhé& ddng nhng p van trd
toi do !
Dan dén con trd treo (dangling pointer)
Piéu gi xay ra khi goi *p sau do?
» Tranh con tro treo
Nén gan con trd bang null sau khi delete p

delete p;
p = NULL;
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Bién dong va Bién tu dong
(Dynamic vs automatic variables)

» Bién dOng (dynamic variables)
Puwoc tao vOi toan t& new
Puoc tao va huy (destroy) trong luc chay chwong trinh

» Bién dia phwong (local variables)
Puwoc khai bao bén trong dinh nghia ham
Khéng phai 1a bién ddng (not dynamic)

Puoc tao khi ham dwoc goi

Bi hily khi I&i goi ham hoan tat
Thwong dwoc goi I% cac bién ty d,cf)ng (automatic variables).
Chwong trinh s€ kiém soat cac bién nay cho ban
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binh nghia lai tén cho kiéu con tré
» Giup ban tranh viéc thém dau “*” moi khi khai bao
con tro
» typedef int™ IntPtr;
Binh nghia mot kiéu biét danh mi (alias)
IntPtr p; two'ng dwong vQi int *p;
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Tham so con tré call-by-value (1/3)

Display 10.4 A Call-by-Value Pointer Parameter

//Program to demonstrate the way call-by-value parameters
//behave with pointer arguments.

#include <iostream>

using std::cout;

using std::cin;

using std::endl;

(o2 T, BN SR U'S I N I

7  typedef int* IntPointer;
8 void sneaky(IntPointer temp);

9 1int main()

10 {

11 IntPointer p;

12 p = new int;

13 *p = 77,

14 cout << "Before call to function *p == "
15 << *p << endl;
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Tham so con tré call-by-value (2/3)

16 sneaky(p);

17 cout << "After call to function *p == "
18 << *p << endl;

19 return 0;

20 }

21  void sneaky(IntPointer temp)

22 {

23 *temp = 99;

24 cout << "Inside function call *temp == "
25 << *temp << endl;

26 }

SAMPLE DIALOGUE

Before call to function *p == 77
Inside function call *temp == 99
After call to function *p == 99
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Tham so con tré call-by-value (3/3)

Display 10.5 The Function Call sneaky(p);

1. Before call to sneaky: 2. Value of p is plugged in for temp:

N

=
e

3. Change made to *temp: 4. After call to sneaky:

E =

temp
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Mang dong

(Dynamic arrays)

» Bién kiéu mang thwe sw 1a mot kiéu con trd

» Méng chuan v&i kich thwde cb dinh

» Mang dbng:
Kich thw&c clla mang khong dwoc xac dinh khi Iap trinh
Puwoc quyét dinh trong luc chay chwong trinh



Bién kiéu mang (1/2)
(Array variables)

» Mang dworc lwu trir trong bd nh& theo dia chi tuan
1%
Bién mang tham chi€u dén gia tri dau tién clla mang
Do dé bién mang ciing 1a mot kiéu con trd
» Vi du:
int a[ 10];
int * p;

ava p déu la con trd
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Bién kiéu mang (2/2)
(Array variables)

» ava p déu la con trd => co thé thiwe hién viéc gan
p = a; // Hop I€.p bay gi®’ tro t&i noi ma a dang tro (ti vi
tri dau tién cla mang a)
a= p; // KHONG HOP LE. Do con tré méng la mot CON
TRO HANG SO (constant pointer)

» a c6 kiéu const int*
Mang di dwoc cap phat trong bd nh&
Bién a PHAI LUON tr6 t&i do! Khéng thé thay doi!

» DO 13p v&i con trd binh thwdng: c6 thé thay doi dia

chi tro t&i
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Mang dong

» Nhirng han ché clia mang chuan
Phai khai bao kich thuwdc trwde, wéc lwgng kich thwdc t0i da
can thiét
C6 thé lang phi bd nh&
» Mang dong
C6 thé co gian khi can thiét
» Tao mang dOng vOi toan tlr new. Cap phat dOng v&i bién
con tro
typedef double * DoublePtr;

DoublePtr d;

d= new doyble[l 0]; 1/ Tao mét bién mang d dwgc cap phat ddng voi
10 phan t& ki€u double

74



Xo0a mang dong

» Bwoc cap phat ddng luc chay (run-time), vi thé nén
dwgc huy luc chay
» d = new double[10];
X ly
delete [] g,
Gidi phong tat cd bd nh& clia mang dong
Dau ngodc vudng (brackets) [] am chi diy la m&t mang

Tuy nhién d van chi t&i ving nh& vira dworce gidi phong =>
nén dat lai d = NULL;
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Phép tinh véi con tré
(Pointer arithmetic)

» Cé thé thuwe hién phép tinh trén con trd: tinh toan voi
cac dia chi
» typedef double™ DoublePtr;

DoublePtr d;
d = new double[10];

d chlra dia chi cUa d[0]
d + | la dia chi cua d[I]
d + 2 la dia chi cua d[2]
» for (inti = 0;i < arraySize; i++)
cout << *(d +i) << ™"
» Chi thwe hién phép + - trén con tro (khéng thuwc hién
cac phép tinh * / v&i con tro)
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Con tré dong nhiéu chiéu
(Multidimensional dynamic arrays)
» Nh& lai: Mang cua Mang
» typedef int™ IntArrayPtr;
IntArrayPtr *m = new IntArrayPtr[3];
for (inti=0;i < 3;i++)
m[i] = new int[4];
Tao mang cua 3 con trd
Cap phat cho mbi con trd mdt mang 4 phan tl kiéu int
» K&t qua: mdt mang dOng 3x4
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Tém tat (1/3)

» Mé@nh dé ré nhanh: if-else, switch
» Vong lap:
while,
do-while: ludn thire hién phan than vong I&p it nhat | 1an

for

» Vong 1&p c6 thé bi ngat quing dot ngdt v&i hai Iénh:
break, continue
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Tém tat (2/3

» Mang 1a tap hop cla di liéu cung kiéu

» Phan tlr trong mang dwoc s dung nhw nhivng bién
don gian khac

» Vong 1ap for la cach tw nhién dé duyét méng

» Chi y 16i out-of-range

» Céac phan tl trong mang dwoc lwu trl tudn tw
» Méang nhiéu chiéu
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Tom tat (3/3)
» Con tro la mot dia chi trong bd nhé. Cung cap mot
tham chi€u khong tryc tiép dén cac bién

» Bién dOng: dwoc tao ra va hly trong lic chay
chwong trinh

» Freestore: b® nh® danh cho céc bién dOng

» Mang cap phat dong: kich thwdc dwgc quyét dinh
khi chay chwong trinh
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