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1. Nhac lai vé vector

MOT KHUON MAU LGP (CLASS TEMPLATE)




Co ban vé vector

» Dung dé lwu trir tap di¥ liéu CUNG KIEU, gibng mang,

» Nhwng vector c6 thé phinh to hodc thu nho kich thwoc
trong lic chay chwong trinh (khong gidng nhw mang c6
kich thwdc cO dinh)

» Thw vién: #include <vector>

» Vi du khai bao

vector<int> viA; /] Khai bao mOt vector chtra di¥ liéu
ki€u int

vector<<int>vIB (10); /I Khai bdo mQt vector co kich
thwdc ban dau 1a 10, chta di¥ liéu kiéu int

vector<int>vIC (10, 2); /I Khai bao mQt vector co kich

thuwdc ban dau 13 10, chtra di¥ liéu kiéu int va dir liéu dwoc
kh&i tao gia tri 2
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Mot s60 ham thanh vién cua vector

Gan tap gia tri m&i cho vector,thay thé ndi dung hién
tai cla n6é dong thdi thay doi kich thudc

v[i] hodc v.at[i] Tham chiéu dén phan tl th(¥ i cla vector
v.clear() Lam rbng vector

v.pop_back() Xéa phan tl cudi cung cla vector
v.push_back(e) Thém phan tl e vao cubi clia vector
v.resize(new_size) Thay dbi kich thwdc clia vector

Danh sach day du c6 thém xem


vector__assign - C++ Reference.pdf
http://www.cplusplus.com/reference/vector/vector/
http://www.cplusplus.com/reference/vector/vector/
http://www.cplusplus.com/reference/vector/vector/

Str dung iterator

» Trong |8p trinh hwdng doi twong (OOP), mot
iterator la mOt dGi two'ng cho phép |ap trinh vién
duyét qua (traverse) cac phan tlr trong moét
container,nhw danh sach (list), mang, vector ...
vector<int>_iterator it = v.begin()
while(it = v.end())

¥

\
cout << "it<< "
it++;



2. C-string va 1op string




Muc tiéu

» C-Strings:mOt kiéu mang cho chubi ky tw
» Cac cong cuU thao tac ky tw (char)
Character /O, cin
Ham thanh vién: get, put
M6t sO ham khac: pushback, peek, ignore ...
» L&p String chuén
X ly chuGi ky tw v&i IOp String



Hai cach biéu dién chudi (string)

» C-strings
M6t méng v&i cac phan tl ¢6 kiéu co s& char
Chubi dwgrc két thic voi ki tw null,“\0”
La phwong thirc ¢l dwoc ké thiva tlr C
» L&p String
St dung khuén mau (template)



C-strings

» MOt mang cac phan tl v&i kiéu co s& char
M6i phan t&r clia mang la mot ky tw
Ky t» m& réng ‘“\0”
Puwoc goi la ky tw rong (null character)
La dau hiéu két thuc mot chuli ky tw
» Chungta da st¢ dung C-strings!
Vi du:literal “Hello” dw@c lwu trlk nhw mOt c-string



Bién c-string

» Khai bao: char s[10]

Khai bdo mdt bién c-string dé lwu trir 9 ky tw
Va ki tw th(r 10 Ia ky tw null (“\0”)

» Chi cé6 mot diém khac v&i mang chuén:
C-strings phai chtra ky tw null !

» Kha@itao mbt c-string: char s[10] = “Hi Mom!”
Khéng can thiét phai dién day du (kich thwdc) mang
Pat ky tw “\0” & cudi

» Cé thé bd qua kich thuwdc méng:

char shortString[] = "abc";

slo] s[1] s[2] s3] sl 4] s[5] s[6] s[71] s[8] slo]
H i M 0 m | \o ? ?




Thao tac voi c-string qua chi so

» M8t c-string LA m&t méng => c6 thé truy cap thanh vién
théng qua chi sO (index)

» Vidu: char ourString[5] = "Hi";
ourString[0] la "H“
ourString[1]1a "
ourString[2] la "\0*
ourString[3] la khéng xac dinh (unknown)
ourStrlng'4' la khong xac dinh (unknown)

» Cha y: néu thwe hién phép gan ourString[2] =
Ghi de ky tw “\0” (null) b&i ky tw “a”

» Néu ky tw null bj ghi dé, c-string khong con hoat dong
nhw c-string ntra! => két qua khong dw doan duwoc

‘( ),




Toan tu = va == vd1 c-strings

» C-strings khéng gidng nhirng bién khac
Khéng thé st dung phép gan hodc so sanh
Chi c6 thé st dung toan tlr “=" luc kh&i tao mot c-string!
char aString[10];
aString=“Hello”; /| KHONG HOP LE

» Phai str dung ham thw vién cho phép gan: strcpy(aString,
"Hello");

Mot ham dwoc xdy dwng san trong <cstring>
Pat gia tri cUa aString bang v&i “Hello”
KHONG kiém tra kich thwdrc!



So sanh c-strings

» Khéng thé sl dung toan tlr “==" dé so sanh c-strings
char aString[10] =“Hello”;

char anotherString[ 1 0] = “Goodbye”;
aString == anotherString; /I KH é NG h(_)’p &

» Phai str dung thw vién ham:

if (strcmp(aString,anotherString))
cout << "Strings NOT same.";

else
cout << "Strings are same.",



Danh sach ham thao tac chudi
trong <cstring> (1/2)

Display 9.1

Some Predefined C-String Functions in <cstring>

strcpy(Target_String_Var,
Src_String)

strcpy(Target_String_Var,
Src_String, Limit)

strcat(Target_String_Var,
Src_String)

Copies the C-string value
Src_String into the
C-string variable
Target_String_Var.

The same as the two-argument
strcpy except that at most
Limit characters are copied.

Concatenates the C-string value
Src_String onto the end of the
C-string in the C-string variable
Target_String_Var.

Does not check to make sure
Target_String_Varis large
enough to hold the value
Src_String.

If Limitis chosen carefully, this is
safer than the two-argument
version of strcpy. Not imple-
mented in all versions of C++.

Does not check to see that
Target_String_Varis large
enough to hold the result of the
concatenation.

(continued)



Danh sach ham thao tac chuodi
trong <cstring> (2/2)

Display 9.1

Some Predefined C-String Functions in <cstring>

strcat(Target_String_Var,
Src_String, Limit)

strlen(Src_String)

strcmp (String_i, String_2)

stremp (String_i,
String_z2, Limit)

The same as the two argument
strcat except that at most
Limit characters are appended.

Returns an integer equal to the
length of Src_String. (The null
character, "\0’, is not counted
in the length.)

Returns 0 if String_i and
String_z are the same. Returns a
value < o if String_1is less than
String_2. Returns a value > o if
String_i is greater than String_2
(that is, returns a nonzero value
if String_1and String_z are dif-
ferent). The order is lexico-
graphic.

The same as the two-argument
strcat except that at most
Limit characters are compared.

If Limitis chosen carefully, this is
safer than the two-argument
version of strcat. Not imple-
mented in all versions of C++.

If String_1 equals String_2, this
function returns 0, which con-
verts to false. Note that this is
the reverse of what you might
expect it to return when the
strings are equal.

If Limitis chosen carefully, this is
safer than the two-argument
version of strcmp. Not imple-
mented in all versions of C++.



Ham STRLEN()

» “STRing LENgth” — d0 dai cla chudi
» Trd vé sO lwong ky tw
Khéng bao gdbm ky ti null
» Vidu:
char myString[10] = "dobedo";

cout << strlen(myString);

Gia tri tra vé: 6



Ham strcat|)

» “STRing ConcATnate”
» Dung dé ndi chudi

char stringVar[20] = "The rain";
strcat(stringVar," in Spain");

K&t qué: stringVar bay gi® 1a "The rain in Spain "



P61 s6 va tham so c-string

» NhO lai: c-string 1a mt mang

» Vivay cé thé dung c-string lam tham sO mang
c-string dwo'c truyén vao ham cé thé bij thay d6i bdi ham tiép
nhan!

» GiOng nhw mang, théng thudng cling truyén ca kich

thwdc cla c-string vao ham

Ham cling“c6 thé” st dung ki tw “\0” dé kiém tra kich thudc
Do dé tham s0 kich thwérc c6 thé khéng can néu ham khéng
thay dGOi tham sO c-string
S dung “const” dé béo vé nhirng dbi sO c-string khéng bj thay
doi



[/O vo6i C-string

» Xuat di¥ liéu v&i toan tlr chén: <<
Do toan tlr << di dwo'c nap chong cho c-strings!
» Nhap di liéu vOi toan tw: >>
» Chu y khi nh@p di liéu: khodng trang (whitespace) duwoc
dung dé phan cich (delimiter)
Tab, space, ngat dong (line breaks) bj bd qua
D liéu doc vao sé dirng ghi bat gdp delimiter
» Phédi wd'c lwong kich thwde c-string dUi I&n dé chira toan
bd chubi, C++ khéng dwa ra bat ky canh bdo nao cho
cac tinh hudng vuro't kich thudc!
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Vidu

nhap dit li¢u cho c-string dung cin
char a[80],b[80];
cout << "Enterinput:";

cin >>a >> b;
cout << a << b << "END OF OUTPUT\n";

Nhap vao: Do be do to you!

Két qua in ra man hinh: DobeEND OF OUTPUT
C-string a nhan gia tri “do”

C-string b nhan gia tri “be”

21



Nhap dir liéu cho C-string

dung ham getline

» Cé thé nhan vao cd mot dong cho c-string s&? dung ham
dinh nghia san getline()

char a[80];

cout << "Enterinput:";

cin.getline(a,80);// chiéu dai chudi mudn nhép vao la 797
cout << g << "END OF OUTPUT\n";

Nhap vao: Do be do to you!

Két qua in ra man hinh:
Do be do to you! END OF OUTPUT

22



Ham thanh vién get()
» Boc mot ky tr mot lan
» La ham thanh vién cla d6i twong cin
char nextSymbol;
cin.get(nextSymbol);
Poc ky tw tiép theo va gan cho bién nextSymbol
P0Gi sO phai la kiéu char, khéng phai chubi !
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Ham thanh vién put|)
» Hién thi mot ky tw mot lan
» La ham thanh vién clia doi two'ng cout
» Vidu:
cout.put("a"); /I output ki twr “a” ra man hinh

char myString[10] = "Hello";
cout.put(myString[1]); I/ Hién thi ky t “e” ra man hinh
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Mot vai ham thanh vién khac
» putback()

Gidm vi tri hién tai trong stream |ui vé mot ky tw
cin.putback(lastChar);

» peek()
Tré vé ky tw tiép theo, nhwng khéng loai bd né khéi ludng
input
peekChar = cin.peek();

» ignore()
B& qua input,cho dén khi gép ky tw dwoc chi dinh

cin.ignore(1000,"\n"); // bd qua nhiéu nhat 1000 ki tw cho dén khi gap
“\n”
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http://www.cplusplus.com/reference/istream/istream/putback/?kw=putback
http://www.cplusplus.com/reference/istream/istream/peek/?kw=peek

Danh sach Ham thao tac ky tu
trong thu vién <cctype> (1/3)

Display 9.3 Some Functions in <cctype>

toupper (Char_Exp)

tolower (Char_Exp)

isupper (Char_Exp)

26

Returns the uppercase ver-
sion of Char_Exp (as a
value of type int).

Returns the lowercase ver-
sion of Char_Exp (as a
value of type int).

Returns true provided
Char_Exp is an uppercase
letter; otherwise, returns
false.

char ¢ = toupper(’a’);
cout << C;
Outputs: A

char c = tolower(’A’);
cout << c;
Outputs: a

if (isupper(c))

cout << "Is uppercase.";
else

cout << "Is not uppercase."”;



Danh sach Ham thao tac ky tu
trong thu vién <cctype> (2/3)

Display 9.3 Some Functions in <cctype>

islower (Char_Exp)

isalpha(Char_Exp)

isdigit(Char_Exp)

isalnum(Char_Exp)
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Returns true provided
Char_Exp s a lowercase let-
ter; otherwise, returns
false.

Returns true provided
Char_Exp is a letter of the
alphabet; otherwise,
returns false.

Returns true provided
Char_Exp is one of the dig-
its 7@’ through ’9’; other-
wise, returms false.

Returns true provided
Char_Exp is either a letter
or a digit; otherwise,
returns false.

char ¢ = ’'a’;
if (islower(c))

cout << c << is lowercase.";
Outputs: a is lowercase.

char c = ’$’;
if (isalpha(c))

cout << "Is a letter.";
else

cout << "Is not a letter.";
Outputs: Is not a letter.

if (isdigit(’3’))

cout << "It’s a digit.";
else

cout << "It’s not a digit.";
Outputs: It’s a digit.

if (isalnum(’3’) && isalnum(’a’))
cout << "Both alphanumeric."”;
else
cout << "One or more are not.";
Outputs: Both alphanumeric.



Danh sach Ham thao tac ky tu
trong thu vién <cctype> (3/3)

isspace(Char_Exp) Returns true provided //Skips over one_"word"_and sets ¢
Char_Exp is a whitespace //equal to the first whlteslrgace
character, such as the blank //character after the "word":
or newline character; oth- ?O
erwise, returns false. cin.get(c);

} while (! isspace(c));

ispunct(Char_Exp) Returns true provided if (ispunct(’?’)) )
Char_Exp is a printing cout << "Is punctuation.";

else
Svhh?z:;?cztze;:;;nora cout << "Not punctuation.”;
letter; otherwise, returns
false.

isprint(Char_£xp) Returns true provided
Char_Exp is a printing
character; otherwise,
returns false.

isgraph(Char_Exp) Returns true provided
Char_Exp is a printing char-
acter other than whitespace;
otherwise, returns false.

isctrl(Char_Exp) Returns true provided
Char_Exp is a control char-
acter; otherwise, returns
false.

28



Lop string chuan

» Bwoc dinh nghia trong thw vién <string>
#include <string>
using namespace std;

» Bién string va cac biéu thirc dwoc x ly gidng nhuw
nhirng ki€u don gian khac

» Cé thé gan, so sanh, cOng

string sl,s2, s3;
s3=sl +s2; //Concatenation
s3 = "Hello Mom!" //Assighment

Lwu y: c-string “Hello Mom!” dwoc tw ddng chuyén thanh kiéu
string!
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Chuong trinh voi 16p string

Display 9.4,  Program Using the Class string

BwWw N R

W 0 ~N Oy v

10
11
12

13
14

//Demonstrates the standard class string.
#include <iostream>
#include <string>

using namespace std; L
Initialized to the empty

int main( ) gLring.

{
string phrase; Two equivafent
string adjective("fried"), noun("ants"); ways of initializing
string wish = "Bon appetite!";4¢e———*“":5::::::==ﬁ-eaatﬂngvaﬁabb
phrase = "I love " + adjective + " " + noun + "!";
cout << phrase << endl

<< wish << endl;

return 0;

}

SAMPLE DIALOGUE

| love fried ants!
Bon appetite!
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[/O véi 1op string
» Gidng nhw nhirng kiéu khac!
» string sl, s2;

cin >>sl;
cin >> s2;

Nhap vao:
May the hair on your toes grow long and curly!
s| nhan gia tri “May”
s2 nhan gia tri “the”
Bb qua cac khoang trang (whitespace)

31



Ham getline() voi 16p string

string line;

cout << "Enter a line of input: ";
getline(cin,line);

cout << Jine << "END OF OUTPUT";

Nhap vao: Do be do to you!

Két qud in ra man hinh:
Do be do to you! END OF OUTPUT

string line;
cout << "Enterinput: "
getline(cin,line, "?"); // nhap vao cac ky tw cho dén khi gap “?”

32



Cau hoi

» intn;
string line;
cin >> n;
getline(cin,line);

» Néu nhap vao
42
Hello hitchhiker.
» Hai bién n va line cé gia trj la gi?
Bién n dwoc gan gia tri 42
Bién line dwg'c mot chudi rong
» Tai sao!?

cin >> n b qua leading whitespace,dé lai ky tw “\n” trén
stream cho ham getline()!

33



Ham Xu ly cua 16p string
» Cé mdt sO ham gidng nhw c-strings
» Va con nhiéu hon!
Trén 100 ham thanh vién cUa I&p string chuan
» MOt vai ham thanh vién
length():trd vé chiéu dai cla bién string
at(i):trd vé tham chiéu t&i ky tw & vi tri |

34



Danh sach ham thanh vién
cua lop string (1/2)

Display 9.7  Member Functions of the Standard Class string

Constructors
string str;
string str("string");

string str(aString);

Element access
str[i]
str.at(i)

str.substr(position, length)

Assignment/Modifiers

strl = str2;

strl += str2;

str.empty( )

35

Default constructor; creates empty string object str.
Creates a string object with data "string".

Creates a string object str that is a copy of aString.
aString is an object of the class string.

Returns read/write reference to character in str at index 1.
Returns read/write reference to character in str at index 1.

Returns the substring of the calling object starting at posi-
tion and having length characters.

Allocates space and initializes it to str2’s data, releases
memory allocated for stril, and sets strl’s size to that of
str2.

Character data of str2 is concatenated to the end of stri;
the size is set appropriately.

Returns true if stris an empty string; returns false
otherwise.

(continued)



Danh sach ham thanh vién
cua lép string (2/2)

Display 9.7  Member Functions of the Standard Class string

strl + str2

str.insert(pos, str2)
str.remove(pos, length)
Comparisons

strl == str2 strl != str2
strl < str2 strl > str2

strl <= str2 strl >= str?

str.find(strl)

str.find(strl, pos)

str.find_first_of(strl, pos)

str.find_first_not_of
(strl, pos)
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Returns a string that has str2’s data concatenated to the
end of strl’s data. The size is set appropriately.

Inserts str2 into str beginning at position pos.

Removes substring of size Length, starting at position pos.

Compare for equality or inequality; returns a Boolean value.

Four comparisons. All are lexicographical comparisons.

Returns index of the first occurrence of strlin str.

Returns index of the first occurrence of string strlin str;
the search starts at position pos.

Returns the index of the first instance in str of any character
in stril, starting the search at position pos.

Returns the index of the first instance in str of any character
not in strl, starting search at position pos.



Chuyén doi gilta c-string va
doi tuong cua 1op string

» Tw ddng chuyén kiéu
T c-string thanh dOi twong cla IGp string
char aCString[] = "My C-string";
string stringVar;
stringVar = aCstring; [/ Hop 1€!

» Nhwng khéng thé viét

aCString = stringVar; /| KHONG horp 18!

Khéng thé tw dong chuyén tlr d6i two'ng clia I&'p string sang c-string
Phai st dung chuyén twdng minh bang ham strcpy
strcpy(aCString, stringVar.c_str());
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Tém tat c-string va 16p string
» Bién c-string 1a mOt mang cac ky tw
Cong thém ky tw null,*“\0”
» C-strings hoat dOng gidng nhw mang
Khéng thé gan, so sanh gidng nhw nhiPng bién don gidn
» Cac thw vién <cctype> va <string> ch(¥a nhiéu ham thao
tac htru ich
» cin.get() doc ky tw don tiép theo
» getline() cho phep doc toan dong
» DOi twong clia IGp string thao tac tOt hon c-strings

38



3. Khuon mau

Templates




Muc tiéu

Khudén mau ham (Function Templates)
Khuén mau 1&p (Class Templates)
Khuén mau va Ké thira

Thw vién khuén mau chuan (STL)

vV vV VvV Vv

40



Khudén mau ham

» MOt md hinh (mOt mau) gitp tao dinh nghia chung cho
nhi*ng ham CHI khac nhau vé kiéu di liéu ma ching
thao tac.

Pay la mOt ham chung cho nhirng ham dé
Thich hop cho nhirng ham thirc thi cing mot tac vu nhng vOi
nh{rng tham sO khac nhau

» Khuén mau ham tot hon so v&i nap chOng ham bi vi
doan ma dinh nghia thao tac trong ham chi can dwoc
viet MOT LAN

41



Vi du vé khuén mau ham (1/2)

» Gia st ching ta c6 hai ham sau v&i muc dich hoan vi gia
tri cUa hai bién

» Hai ham nay chi khac nhau vé kiéu di liéu tham so (kiéu
int va char)

void swap(int &x, int &y)
{int temp = x;x = y;
y = temp;

void swap(char &x, char &y)
{ char temp = x;x =y;
y = temp;

}

42



Vi du vé khuén mau ham (2/2)

» Hai ham nay c6 thé dworc thay thé bdi MOT khuén mau
ham sau

template<class T>
void swap(T &x,T &y)

{
Ttemp =x;x =y;
y = temp;

}

43



Str dung khuén mau ham

» Khi goi mOt khuén mau ham vé&i mot kiéu di¥ liéu, trinh
bién dich sé tao mOt dinh nghia ham thic sw t khudn
mau nay dira theo kieu di¥ liéu clia tham sO

inti=1,j=2;
swap(i,j);

» Doan ma trén sé khién trinh bién dich kh&i tao khudn
mau ham vQi kiéu di liéu int thay thé cho kiéu tham sO
T

44



Bai tip cho khuén mau ham

» Viet mOt khuén mau ham tim kiém mot phan tir trong
mOt mang va in ra vj tri cla phan t& d6 trong méng néu
tim thay, ngwoc lai in ra -|

» template<class T>
int search(const T a[], int-numberUsed, T target)

(..
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Mot vai lvu v cho khuén mau ham

» Khudén mau ham khéng st¥ dung bd nh&

» Ma thwe s chi dwgc tao khi tén khudn mau dwoc goi

» Khi truyén mot d0| twong cla IO’p cho mot khuén mau ham,
phal ddm bdo rang moi toan tl dugc chi dinh trong khudn

mau di dwoc dinh nghia hodic nap chong trong dinh nghia cla
Op

» Moi kiéu di¥ liéu chi dinh trong khuon mau ham phai duwoc
dung bén trong than cla khuén mau ham

» L&i goi ham phai truyén cilay~ d0 tham sO (v&i kiéu div liéu)
dwoc chi dinh trong khuén mau ham

» Khuén méu ham cé thé dwoc nap chOng — v&i danh sach
tham sO khac nhau

» Gidng nhw cac ham théng thuwdng, khudn mau ham phai dugc
dinh nghla trwdc khi goi
46



Khuoén mau 16p
» Cé6 thé dinh nghia khuén mau cho 16p. Nhirng 16p kiéu
nay dinh nghia nhirng ki€u di liéu trtru tweng

» Khéng giong nhw khuén mau ham, mét khuén méau 16p
duoc khéi tao bang cach cung cap cu thé kieu dir liéu
(vi du: int, float, string, ...) khi dinh nghia d6i twgng

47



Vi du vé khuén mau 16p (1/2)
» Xem xét hai lOp sau
» MOt 1&p dé cOng hai sO nguyén

class Joiner
{ .
public:
int combine(int x, int y
{return x +y;
b
» Mot I&p dé ndi hai chudi
flass Joiner

public:
string combine(string x, string y)
{return x +y;}

48



Vi du vé khuén mau 16p (2/2)

» Hail&p trén cé thé dwoc thay thé bdi CHI mot khuén
mau lOp sau

template <class T>
class Joiner

{
public:

T combine(T x,T y)
{return x + y;}

49



Str dung khuén mau 16p

Joiner<double> jd;
Joiner<string> sd;
cout << jd.combine(3.0, 5.0);
cout << sd.combine("Hi ", "Ho");

Két qua in ra man hinh:8.0 va Hi Ho
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Bai tap khuoén mau 16p

» Cai dat giao dién |&p sau

o 0o ~ Oy b A Wk

H = =2 =2
0 T - [ N R S oy

//Class for a pair of values of type T:
template<class T>
class Pair
{
public:
Pair( );
Pair(T firstValue, T secondValue);
void setFirst(T newValue);
void setSecond(T newValue):
T getFirst( ) const;
T getSecond( ) const;
private:
T first;
T second;
};
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Khuén mau 16p va ké thua

» Khudn mau coé thé dwoc két hop vOi ké thira

» Chilngta cé thé:
K& thira mot 1&p théng thwdng t&¥ mot khudn mau 16p
K& thira mot khudn méau 1&p tlr mét khuén mau I6p khac
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Thu vién khuoén mau chuan

» STL — Standard Template Libray
MOt thw vién bao g(‘“)[n nhirng khuén mau dwoc st dung
thwong xuyén cho cau truc dir liéu va thuat toan (algorithms)
» Chwong trinh cé thé dwoc phat trién nhanh hon néu
ching ta st? dung nhi*ng khuén mau san cé nay
» Hai kiéu cau truc di¥ liéu quan trong trong STL
BO chtra (container): nhirng I&p Iwu trly A liéu va

Bd lap (iterator): giong con trd, cung cap co ché dé truy
cap cac thanh vién trong mQt container

53



Bo chtra (Container)

» C6 hai kiéu bd chra (container) trong STL

BO chira tuan tw (sequential containers): t0 chlrc va truy xuat
di¥ liéu mét cach tudn tw, giong nhw kiéu mang. Bao gbm:
vector,dequeue va list

BO chira lién két (associative containers): st dung key dé cho
phép cic phan t c6 thé dwoc truy cdp mot cich nhanh
chong.Bao gbm: set, multiset, map va multimap
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Tao doi tuong container
» Tao mot danh sach (list) cla kiéu int
list<int> mylist;

» Tao mbt vector cla nhitng dOi twong string:
vector<string> myvector,
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B0 lap (Iterator)

» Tbng quat hoa khai niém con trd (pointer), dwoc st
dung dé truy xuat théng tin trong bO chlra (container)
» Cé nhiéu loai lap:
Lap tién (forward) : s( dung toan tlr ++
L&p hai chiéu (bidirectional):str dung ++ va —
Truy c8p ngau nhién (random-access)
Input:cé thé st dung v&i d6i twong cin va istream
Output:cé thé st dung v&i dOi two'ng cout va ostream
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Container va iterator

» MOGi I&p container dinh nghia:
Mot kiéu iterator, st dung dé truy xuat cac thanh vién cla né
Nhirng ham tra vé iterator
begin():dat iterator vao phan t dau tién
end():d&t iterator vao phan tl cudi cling
» Iterator hO tro cac thao tic giOng con tro (iter, iter ++,
iter —)
» Kiéu clla mdt iterator dwgc quyét dinh bdi kiéu cla
container
list<int>:iterator x;
list<string>:.iteratory;
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Duyét qua mot container

» Xét mOt vector

vector<int>v;

for (int k=1I;k<=5;k++)
v.push_back(k*k);

» Duyét qua vector nay str dung iterator

vector<int>:iterator iter = v.begin();
while (iter I= v.end())
{ cout << Fiter << " "; iter++}

Két qud in ra man hinh: 1 49 16 25
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Gial thuat
» STL bao g(‘“)m mot s giai thuat dwoc cai dat nhw nhirng
khuon mau ham thwe thi trén cac containers
» Yéu cau khai bao file tiéu dé “algorithm” (#include
<algorithm>)
» Tap hop cac gidi thudt bao gom
binary_search
for_each
max_element,min_element
random_shuffle
find
sort
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Str dung giai thuat trong stl

<

max_element(iterl, iter2): tim phan t& I&n nhat
trong mOt khoang gi®i han boi iterl va iter2 cUa
container

min_element(iter |, iter2): twong tw v&i phan tl nhd
nhat

random_shuffle(iter |, iter2): ddo ngau nhién cac gia
tri trong khoang gi®i han bdi iterl va iter2

sort(iter|, iter2): s3p x&p theo gia tri ting dan cla
khoang gi®i han bdi iterl va iter2
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