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Muc tiéu bai hoc

e Xau ki tw kiéu mang

— Kiéu xau ki tw cta C (xau C)
e Cac cong cu xu ly ki tu

— Doc/ghi ki tw

— Ham thanh vién get, put

— putback, peek, ignore
e L&p chuén string

— X ly xau
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G101 thiéu

« Hai kiéu xau ki tu:

1. XauC
— Mang v@i kiéu co s& 1a char
— Déanh dau két thac xau bang null, \0
— Ki thuét “ci” thira ké tr C

2. Lop string
— St dung khudn mau
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Xau C

e Mang v&i kiéu co s@ la char
— Mdi bién danh chi sb 1a 1 ki tw
— Thém 1 ki tw: \O’
e Goi la “ki tw null”
« Danh dau két thac xau

e Trong cac vi du truvdc ta da st dung xau C
— Hang gia tri "Hello" dwoc lwu dang xau C



Bién kiéu xau C

e Mang ki tw:
char s[10];
— Khai b&o 1 bién kiéu xau C c6 thé chira tdi da 9 ki tw
— + 1 ki tw null

« Thwdng la mang chwa day
— Khai bao né du I&n dé Iwu xau kich thwédc 16n nhat can toi
— Panh dau két thuc bang null

« Khéc biét duy nhat véi mang chuan:
— Phai chra ki tw null
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Viéc lwu trlr xau C

« M6t mang chuan:
char s[10];

— Néu s chtra xau ki ty "Hi Mom!", né dwoc lwu nhw sau:

s[o] s[1] s[2] s[3] sl 4] ss5] s[6] s[71] s[8] sl9]
H i M 0 m ! \o ? ?
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Khéi tao xau C

« CO thé khédi tao xau C:
char myMessage[20] = "Hi there.";

— Khéng can dién day toan bd mang
— Budc khéi tao dat \0’ & cudi
« CO thé bé qua kich thwéc mang:
char shortString[] = "abc";

— Tw ddng dat kich thwédc bang chiéu dai xau trong ngoac kép
cong 1

— KHONG gibng:
char shortString[] = {'a’, ‘b’, ‘c’};
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Chi s trong xau C

e MOt xau C la mét mang
« CO thé truy cap t&i cac bién danh chi so clia xau C.
char ourString[5] = "Hi";
— ourString[0] la ‘H’
— ourString[1] la ‘1
— ourString[2] l1a \O’
— ourString[3] la khdng xac dinh
— ourString[4] la khdng xac dinh
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Thao tac dwa trén chi sd cta xau C

 CO thé thao tac trén cac bién danh chi sé
char happyString[7] = "DoBeDo";
happyString[6] = ‘Z’;
— Hay can than!
— O day \0’ (null) bi ghi d& bang ‘Z’!
« Néu null bi ghi de, xau C khong con hoat dong nhw mot
xau nira!
— Khéng luvdng dwoc két qua!
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Thw vién

« Khai bao xau C
— Khdng can thu vién C++ ndo ca
— NO c6 san trong C++

e CA&c thao tac
— Can thw vién <cstring>
— Thwong duwoc khai bao khi dung xau C
« Khi ngudi viét chwong trinh mudn 1am gi dé trén
xau C



= va ==trén xau C

« Bién kiéu xau C khdng gidong cac bién khac
— Khong thé gan hay so sanh truc tiép:
char aString[10]; A i
aString = "Hello"; // KHONG HOP LE!

e Chi c6 thé dung “=* khi khai bao két hop khai tao xau C!

* Phai dung ham thw vién cho phép gan:
strcpy(aString, "Hello");
— Ham c6 san (trong <cstring>)
— Dat gia tri cha aString bang "Hello"
— Khéng kiém tra kich thuworc!

« Nguoi viét chwong trinh phai kiém soat. Gidng nhw cac thao tac
khac trén mang!
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So sanh cac xau C

« Khong thé ding toan tir ==
char aString[10] = "Hello";
char anotherString[10] = "Goodbye";

— aString == anotherString; // Khéng dwoc phép!

e Phai dung ham thw vién:
If (strcmp(aString, anotherString))
cout << "Strings NOT same.";

else
cout << "Strings are same.";

DTH
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DTH

Thw vién <cstring>:

Display 9.1 Mot s6 ham trén xau C cé san trong

<cstring> (1/2)

« Full of string manipulation functions

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)
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Thuw vién <cstring>:
Display 9.1 Mot s6 ham trén xau C cé san 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)

DTH

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_1 is greater than String_z
(that is, returns a nonzero value
if String_1 and 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.

INT2202

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

If String_i 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++.



Cac ham trén xau C: strlen()

« “Chiéu dai xau"
« Khi lam viéc v&i xau ki ty ta thwéng can thong tin chiéu
dai xau:
char myString[10] = "dobedo";
cout << strlen(myString);

— Tréa vé sb lwong ki tw

¢ Khong tinh null
— V&i vi du trén:
6
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Cac ham trén xau C: strcat()

e strcat()

 “NOi xau":
char stringVar[20] = "The rain";
strcat(stringVar, "in Spain");
— Két qua:
stringVar chra "The rainin Spain"
— Hay cén than. B6 sung dau cach néu can
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Po6i s6 va tham sb kiéu xau C

 Nhac lai: xau C 1a mang

e Vivay tham s0 kiéu xau C la tham s6 kiéu mang
— Xau C truyén vao ham cé thé bj ham bién dbi

e Cing nhu v&i mang, thwéng thi ta truyén thém tham so
Kich thuwéc
— Ham ciing c6 thé dung \0’ dé tim diém két thic xau
— Do d6 kich thuwéc khdng thwe sy can thiet néu ham khong bien
doi xau
— Dung tr khoa const dé bao vé dbi sb kiéu xau C



Ghi xau C

 Ta co thé ghi xau C ra thiét bj xuat (man hinh) dung toan
ter chen <<

« Thatra ta da lam viéc nay roi:
cout << news << " Wow.\n";

— Trong d6 news |a mét bién kiéu xau C

« CO thé la do toan tlr << da dwoc nap chéng cho xau C!
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Poc vao xau C

« CO thé doc di liéu tir thiét bi nhap (ban phim) vao xau C
dung toan tw trich >>

— Tuy nhién, c6 van dé nay sinh

« DAu trang dwoc xem la “ki tw phan cach” (delimiter)
— Tab, cach, xudng dong bi bd qua
— Viéc doc dwng khi gap ki tw phan cach
e Hay chuy kich thwde cua xau C
 Phai du I&n dé cha xau nhap vao
« C++ khéng canh bao vé van dé nay



Vi du doc vao xau C

« char a[80], b[80];
cout << "Enter input: ";
cin >>a>>b:
cout << a << b << "END OF OUTPUT\n";

« Két qua thuc thi:
Enter input: Do be do to you!
DobeEND OF OUTPUT

— Lwu y: phan gach dwéi dwoc nhap ttr ban phim

« Xau C a doc vao “do”

e Xau C b doc vao “be”
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Poc mo6t dong vao xau C

« CO thé lay hét dong ki tw ngwdi dung go tlr ban phim
vao xau C

 Dung ham getline() co san:
char a[80];
cout << "Enter input: ";
cin.getline(a, 80);
cout << a << "END OF OUTPUT\n";

— Két qua thuec thi:
Enter input: Do be do to youl!
Do be do to you!lEND OF INPUT
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Vi du: doi s6 dong Iénh

. Chuo’n,g trinh dwoc goi tl‘y,dc‘)ng Ién,h (yi du: UNIX shell,
noi nhac lénh DOS) c6 thé nhan doi s6
—Vidu: COPY C:\FOO.TXT D:\FOO2.TXT
e Lénh nay chay chwong trinh co tén la “COPY” va

truyén vao 2 tham so kiéu xau C “C:\FOO.TXT” va
“DAFOO2.TXT”

e Viéc x(r ly dau vao dién ra bén trong chwong trinh
COPY (v&i vi du nay la sao tép co tén chi dinh)

« D6 s6 dwoc truyén vao ham main dwédi dang mang cac
xau C
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Vi du: doi s6 dong Iénh

« DoONng dau ctia main

— Int main(int argc, char *argvl])

— argc xac dinh s6 lwong ddi sé truyén vao. N6 tinh ca
tén cua chwong trinh. Do d6 argc luén = 1.

— argv la mét mang cac xau C.

DTH

e argv
e argv
e argv
¢ \V.V.

0]
1]
2]

lu tén cua chwong trinh dwoc goi
lu tham sé th&r nhat
lleu tham s6 th hai
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Example: Command Line Arguments

// Test.cpp
// In ra man hinh cac déi sb truyén qua dong lénh
int main(int argc, char* argv[]){

for(int 1 = 0; 1 < argc; 1++){

cout << "Dol sO " << 1 << "I " << argv][i] << endl;
}
return O;
}
Vi du goi chwong
vid oh trinh lan 2
| du goi chwon i . ‘
I ay, g J ___ Goi chwong trinf 7> '_Fest hello world
tthIanih?_,,———- Test L NO Doi so 0: Test
> Test . 'f Doi so 1: hello
Doi so 0: Test nhac lénh Doi so 2: world
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Ban thém vé getline()

« CO thé chi dinh twdng minh kich thwée doc vao:
char shortString[5];
cout << "Enter input: ";
cin.getline(shortString, 5);
cout << shortString << "END OF OUTPUT\n";

— Két qua thuec thi:
Enter input: dobedowap
dobeEND OF OUTPUT

— Bat budc chi doc vao 4 ki tw
e Ki tw cudi la null dwoc bd sung tw déng
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Doc/ghi ki tw

e D(r liéu doc vao va ghira
— Tat cd déu dwoc xi ly dang ki tw
— Vidu:s6 10 ghirala ‘1’ va ‘0o
— Viéc chuyén déi dwoc thwe hién tw ddng
« DUNg cAc tién ich bac thap

e Taciing co thé dung céac tién ich bac thap nay



Ham thanh vién get()

* Doc twng ki tir mot

« Ham thanh vién cua ddi twong cin:
char nextSymbol;
cin.get(nextSymbol);

— Poc ki tw tiép theo va dwa vao bién nextSymbol
— Pdi sb phai co kiéu char
« Khéng thé Ia xau
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Ham thanh vién put()

« Ghi tirng ki tw m6t ra thiét bj xuat

« Ham thanh vién cua doi twong cout:
cout.put(‘a’);
— In chi¥ cai ‘a’ ra man hinh
char myString[10] = "Hello";
cout.put(myString[1));
— In chi¥ cai ‘e’ ra man hinh

DTH
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Cac ham thanh vién khac

e putback()
— Sau khi lay di liéu ttr ludng vao bién, co thé ta can tra no lai cho
lubng
— cin.putback(lastChar);
* peek()
— Tréa vé ki tw tiép theo trong ludng, nhwng van dé no lai ludng
— peekChar = cin.peek();
e ignore()
— Bd qua Iuéng nhap t&i khi nao gap ki tw chi dinh
— cin.ignore(1000, \n’);
« BO qua toi da 1000 ki tw t&i khi gap \n’
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DTH

Vi du: Chwong trinh dung ham putback

// Nguén: http://cplusplus.com/reference/iostream/istream/putback/
// i1stream putback

#include <iostream>
using namespace std;
int main(){
char c;
int n;
char str[256];
cout << "Nhap vao 1 so nguyen duong hoac 1 tu: ";
cin.get(c);
1IT((c >= "07) && (c <= "9")){
cin.putback(c);

cin >> n;
cout << "Ban da nhap vao so " << n << endl;
}else{

cin.putback(c);
cin >> str;
cout << "Ban da nhap vao tu " << str << endl;

}

cin.ignore(80, “"\n");
cin.get();
return O;
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cCac ham @hao tac voi ki tu:
Display 9.3 M6t s6 ham trong <cctype> (1/3)

Display 9.3 Some Functions in <cctype>

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

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

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

DTH INT2202

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

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

if (isupper(c))

cout << "Is uppercase.";
else

cout << "Is not uppercase.";



cCac ham @hao tac voi ki tu:
Display 9.3 M6t s6 ham trong <cctype> (2/3)

Display 9.3 Some Functions in <cctype>

islower (Char_Exp)

isalpha(Char_Exp)

isdigit(Char_Exp)

isalnum(Char_Exp)

DTH

Returns true provided
Char_Expis a lowercase let-
ter; otherwise, returns
false.

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

Returns true provided
Char_Exp is one of the dig-
its 0" through ’9’; other-
wise, returns false.

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

INT2202

char ¢ = ’a’;
if (islower(c))

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

LL}

char ¢ = '$’;
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.



DTH

cCac ham @hao tac voi ki tu:
Display 9.3 M6t s6 ham trong <cctype> (3/3)

isspace(Char_Exp)

ispunct(Char_Exp)

isprint(Char_Exp)

isgraph(Char_Exp)

isctrl(Char_Exp)

Returns true provided
Char_Exp is a whitespace
character, such as the blank
or newline character; oth-
erwise, returns false.

Returns true provided
Char_Exp s a printing
character other than
whitespace, a digit, or a
letter; otherwise, returns
false.

Returns true provided
Char_Exp is a printing
character; otherwise,
returns false.

Returns true provided
Char_Exp s a printing char-
acter other than whitespace;
otherwise, returns false.

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

INT2202

//Skips over one "word" and sets c
//equal to the first whitespace
//character after the "word":

do

{
cin.get(c);
} while (! isspace(c));

if (ispunct(’?’))

cout << "Is punctuation.™”;
else

cout << "Not punctuation.";



L&p chuan string

e Da dinh nghia trong thw vién:
#include <string>
using namespace std;

e Bién va biéu thtrc string
— X& ly nhw véi cac kiéu don

« CO thé géan, so sanh, cong:
string s1, s2, s3;

s3 =51+ S2; // Nbi
s3 ="Hello Mom!" // Gan

— Lwu y 1a xau C "Hello Mom!" dwo'c chuyén tw ddng sang kiéu
string!
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Display 9.4
Chwong trinh dung |&p string

Display 9.4 Program Using the Class string

BN R

O 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( ) sLring.

{
string phrase; Two equivalent
string adjective("fried"), noun("ants"); ways of initializing
string wish = "Bon appetite!";4¢ef——‘““':5::::::==-eﬂﬁtﬁngvaﬁabb
phrase = "I love " + adjective + " " + noun + "!";
cout << phrase << endl

<< wish << endl;

return 0;

3

SAMPLE DIALOGUE

| love fried ants!
Bon appetite!

DTH
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Poc/ghi voi |&p string

 Gibng nhw céac kiéu khac!

e string sl, s2;
cin >> sl,;
cin >> s2;

« Két qua thuc thi:

Nguwoi dung go vao:

May the hair on your toes grow long and curly!
 Toan t trich bé qua dau trang:

s1 doc vao gia tri "May"
s2 doc vao gia tri "the"
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getline() voi I&p string

« Pé doc hét dong ngudi dung gd vao:
string line;
cout << "Enter a line of input: ";
getline(cin, line);
cout << line << "END OF OUTPUT";

« Két qua thuc thi:
Enter a line of input: Do be do to you!
Do be do to you!lEND OF INPUT

— Twong tw nhw cach dung getline() cho xau C
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Phién ban getline() khac

« C6 thé chi dinh ki tw phan cach:
string line;
cout << "Enter input: ";
getline(cin, line, *?");
— Nhan di liéu t&i khi gap dau “?
e getline() tra vé tham chiéu

— string s1, s2;
getline(cin, s1) >> s2;

— Cho két qua 1a: (cin) >> s2;
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L6i thwdrng gap: Két hop cac phwong phap doc

« Hay can than khi két hop cin >> var v&i getline

— Intn;
string line;
cin >>n;
getline(cin, line);

— Néu nhap vao:42
Hello hitchhiker.
« Bién n sé dwoc dat bang 42
« line dat bang xau réng!

— cin >> n bd qua dau trang, dé ‘\n’ lai trong ludng cho
getline()!
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X ly xau v&i I&p string

e CO cac phép toan nhw cho xau C

« Va hon thé nira!
— Hon 100 thanh vién cla I&p string chuan
e Mot s6 ham thanh vién:
— .length()
e Tra vé dd dai cla bién string
_ .at(i)
e Tra vé tham chiéu t&i ki tw & vi tri |
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Display 9.7 Ham thanh vién cua

|&p string chuan (1/2)

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( )

Display 9.7  Member Functions of the Standard Class string
Constructors
string str; 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.
aStringis 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 strl, 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)
INT2202



DTH

Display 9.7 Ham thanh vién cua
|&'p string chuan (1/2)

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 >= str2

str.find(strl)

str.find(strl, pos)

str.find_first_of(strl, pos)

str.find_first_not_of
(strl, pos)

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.
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Chuyén dbi gitra xau C va ddi twong string

« Chuyén dbi kiéu ty déng

— T xau C thanh d6i twong string:
char aCString[] = "My C-string";
string stringVar,
stringVar = aCstring;

* Hoan toan hop Ié€ va dung!

— aCString = stringVatrr;
 Khong hop lé!
« Khéng thé tw ddng chuyén thanh xau C

— Phai dung 1&nh chuyén déi twdng minh:
strcpy(aCString, stringVar.c_str());
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Tom tat

Bién kiéu xau C 1a “mang ki tu”
— Véi ki tw null (\0") bd sung & cubi

Xau C hoat débng nhuw mang
— Khong thé gan, so sanh nhw cac bién don

Céc thw vién <cctype> & <string> cé nhiéu ham x ly
gitp x& ly xau dé dang

cin.get() doc ki tw tiép theo trong ludng

getline() doc hét 1 dong trong ludng

Thao tac voi dobi twong string tién loi hon xau C



Chuan bi bai toi

* Doc chuwong 10 giao trinh: Con tré va Mang déng
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