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An Array Type of Strings
— Character Array (F ~ "L 7))

» o FICRES MRS - [BEAITTRB/FIT - HILE R
?ﬁi?%C String

» fldn
char str[10]; /1— & 5] DL 1 01E = 7o Y FE 4

char message[12]; /1— 1B LY 1 218 =2 Te i FEa |
char message[12]="“Hi there!” //E S5 M¥a1E—RTHX

H i t|lh|le|r |e|! | \O

char mystring[ ]=“abc” /AN ¥E{EAATE B A K /]\(=4)

char mystring[ ]={‘a’,'b’,‘c’} //F] LHIA—1% - EEA—1K?
» BEERITS

Char ArrayName[Maximum_ C-String_Size+1];




An Array Type of Strings
— Character Array (F ~ "L 7))

, BFACESHMEIRE - AT ERTT - E UL WE
%C -string

» fldn
char str[10]; /1— & 5] DL 1 01E = 7o Y FE 4

char message[12]; /1— 1B LY 1 218 =2 Te i FEa |
char message[12]="“Hi there!” //E S5 M¥a1E—RTHX

H i t|lhle|r e ]|! | \0

char mystring[ ]="“abc” /IR A¥IRIEAGR EFEFSI AR /N3 or 47)
char mystring[ ]={‘a’,'b’,‘’c’} //F] LBIA—1% - BEA—1K?
» BEERIS

Char ArrayName[Maximum C-String Size+17:



Pointers to Character Array

»  FE1E(pointen) &K 4 BRGS0 TR Ae FC & (dynamic memory
allocation)f& » . A GE(FFESIENR] - Ay DAt o] DA 2 (28
F—{[E 77Ty

o Bl
char *s ; IIFEECERLIERS - R/ N=F R mRRAE+]
s = new char[5];
char *str="ABCDE”; &~ BoE ~ VI {E= T F—re !

delete [] str;



String Array
» FIT RS

char s[4][6]={“Black”, "White”, ’Red”, "Green’’} ;
» {524 Bytes

0 I 2 3 4 5
0 ‘B’ P ‘a’ '’ I \Q’
I ‘W’ ‘W’ T t ‘e’ \Q’
2 ‘R’ ‘e’ ‘d’ \Q’

3 ‘G’ ‘r ‘e’ ‘e’ ‘n’ ‘0’



String Array

> fEAREES
» char *s[4]={"Black”, ’White”, "Red”, "Green’};

» {522 Bytes
» char *s[ ]={"Black”, ”White”, ’Red”, "Green”};
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= and == with C-strings
» C-strings Bk 7 &

L A ELPETE IE (assign) 2L (compare)

char. aString[ 10]; char aString[10] = "Hello";
aString = He”(;iﬁ:// ||;LESAL! char anotherString[10] = "Goodbye";
(‘=" R FHEE ERIWIRIED aString == anotherString; // NOT allowed!

r HEMHEE o AN R KL
strcpy(aString, "Hello");
A7 PR (RE FRATAREARE <cstring>)
“epy” B S5 H(copy)
5 HIF S~ R = &R/ INE S 24!
R ETEMRVET
r R o AL S ER PR
strcemp(cStringA, cStringB);
EIf=
>0 =» cStringA>cStringB
=0 =¥ cStringA==cStringB
<0 =>» cStringA<cStringB




C-string Functions: strlen()
» BISFSERE (ABIENULL)
char myString[10] = "dobedo";

cout << strlen(myString);
E[o]e

=T




C-string Functions: strcat()

y FREE
char stringVar[20] = "The rain”;
strcat(stringVar, "in Spain”);
strlngVar ‘‘‘‘‘‘ . ““The rainin Spain” (;28Z%&stringVarfs
17 2 $010 2 B 2o )



Display 9.1

Other Predefined Functions in <cstring>

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)



Other Predefined Functions in <cstring>

Display 9.1

Some Predefined C-String Functions in <cstring>

strcat(Target_String_Var,
Src_String, Limit)

strlen(Src_String)

strcmp (String_1, String_2)

strcmp(String_i,
String_2, 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 O if String_i and
String_2 are the same. Returns a
value < o if String_1 is less than
String_2. Returns a value > o if
String_iis greater than String_2
(that is, returns a nonzero value
if String_1 and String_z2 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++.



|48 : Using strepy and strncpy

|1 int main()

12 {

13 char x[] = "Happy Birthday to You";// string length 21
14 chary[ 25];

5 charz[ I5];

16

|7  strcpy(y,x );// copy contents of x into y

18

19  cout << "The string in array x is: " << x

20 << "\nThe string in array y is:" <<y <<'\n';
21

22 /[ copy first 14 characters of x into z

23 strncpy( z,x, 14 );// does not copy null character
24 z[ 14]="0';// append \O' to z's contents

25

26 cout << "The string in array z is: " << z << end|;

27 return 0;// indicates successful termination

28 }// end main The string in array x is: Happy Birthday to You

The string in array y is: Happy Birthday to You
The string in array z is: Happy Birthday



42 : Concatenating Strings with strcat
and strncat

|1 int main()

12 {

13 charsl[ 20 ] = "Happy ";// length 6
14 char s2[] = "New Year ";// length 9
I5 chars3[40]="";

16

|7 cout<<"s|l ="<<s| <<"\ns2 =" << s2;

|9  strcat(sl,s2);// concatenate s2 to sl (length 15)

21 cout << "\n\nAfter strcat(sl, s2):\ns| =" << s| << "\ns2 =" << s2;

23 /] concatenate first 6 characters of sl to s3
24  strncat(s3,sl,6);// places \O' after last character

25

26  cout << "\n\nAfter strncat(s3,sl, 6):\ns| =" <<l
27 << "™ns3 =" << s3;

28

29 strcat(s3,sl );// concatenate sl to s3

30 cout << "\n\nAfter strcat(s3,sl):\nsl =" << sl

31 << "\ns3 =" << s3 << end|;

32 return 0;// indicates successful termination
33 }// end main



42 : Concatenating Strings with strcat
and strncat

s| = Happy
s2 = New Year

After strcat(sl, s2):
s| = Happy New Year
s2 = New Year

After strncat(s3,sl, 6):
s| = Happy New Year
s3 = Happy

After strcat(s3,sl):
s| = Happy New Year
s3 = Happy Happy New Year



|42 : Comparing Strings with strcmp and
strncmp

|4 int main()

15 {

|6 char *s| = "Happy New Year";
|7  char *s2 = "Happy New Year";
I8 char *s3 = "Happy Holidays";

19

20 cout<<'"s| ="<<s| <<™ns2 ="<<s2<<"ns3 ="<<s3

21 << "\n\nstrcmp(sl, s2) = " << setw( 2 ) << strcmp(sl,s2)

22 << "\nstrcmp(sl, s3) =" << setw( 2 ) << strcmp( sl,s3)

23 << "\nstrcmp(s3,sl) =" << setw( 2 ) << strcmp( s3,sl );

24

25  cout << "\n\nstrncmp(sl, s3,6) = " << setw( 2)

26 << strncmp( sl,s3,6 ) << "\nstrncmp(sl, s3,7) =" << setw( 2)
27 << strncmp( sl,s3,7 ) << "\nstrncmp(s3,sl,7) =" << setw( 2)
28 << strncmp( s3,sl,7 ) << end;

29 return 0O;// indicates successful termination
30 }// end main



|42 : Comparing Strings with strcmp and
strncmp

s| = Happy New Year
s2 = Happy New Year
s3 = Happy Holidays

stremp(s |, s2)
stremp(s |, s3)
stremp(s3,sl)

0
I
-1

strncmp(s|, s3, 6)
strncmp(s|, s3,7)
strncmp(s3,sl, 7)

0
I
-1



|42 : Tokenizing a String with strtok

10 int main()

1 {

12 char sentence[] = "This is a sentence with 7 tokens";
13 char *tokenPtr;

| 4

I5 cout << "The string to be tokenized is:\n" << sentence
16 << "\n\nThe tokens are:\n\n";

|7

I8 // begin tokenization of sentence

19  tokenPtr = strtok( sentence," " );

20

21 /I continue tokenizing sentence until tokenPtr becomes NULL
22 while ( tokenPtr != NULL )

23 {

24 cout << tokenPtr << '\n';

25 tokenPtr = strtok( NULL, " " ); // get next token

26 }// end while

28  cout << "\nAfter strtok, sentence = " << sentence << end|;

29 return 0;// indicates successful termination
30 }// end main



|8 -

Tokenizing a String with strtok

The string to be tokenized is:
This is a sentence with 7 tokens

The tokens are:

This

is

a
sentence
with

7

tokens

After strtok, sentence = This



C-string Arguments and Parameters

» B & c-string parameter Zf&5l)

C-strings 5 Hcall by referencelY77 T\ B iE

EAE o] 4 AU R 2R A 3645 EQ """""
YNSRI R RIS - oL “const” EF LK EI5 |8

» —IRESFBZIETREREFSBEIE - C-stringst] 5#
M
BRIt =E=
AMEE - AR F LRI E L TR E R




Input/Output of Character Arrays

BTSSRI s AT
REERTT)AN - HmT e %ﬁﬁm/\
» A
char st[5];
for (n=0 ; n<5 ; n++){
cout << st[n] ;
cin>>st[n];
}
char str[10]="My god!”;
char message[|2];

cout << str;
cin >> message;

r [ERAF TSI F T SRR U8 S RS R T




String/Numeric Conversion Functions

» “B#tinclude <cstdlib>

int

FUNCTION PARAMETER ACTION

atoi C-string converts C-string to an int value, returns
the value

atol C-string converts C-string to a 1ong value, returns
the value

atof C-string converts C-string to a double value, returns
the value

itoa int, C-string, converts 18t int parameter to a C-string,

stores it in 2"d parameter. 3™ parameter is
base of converted value




String/Numeric Conversion Functions

int 1Num;

long 1Num;

double dNum;

char intChar([10];

iNum = atoi ("1234"); // puts 1234 in iNum
I1Num = atol ("5678"); // puts 5678 in 1Num
dNum = atof ("35.7"); // puts 35.7 in dNum
itoa (iNum, intChar, 8); // puts the string

// "2322" (base 8 for 1234,,) in
intChar



String/Numeric Conversion Functions -
Notes

» MR C-string P2 AIFEFFI0 - OIEERE AR

ER
ogeikt— @ LRI F AN B FFoEREIELER
o gEdR I [EE0

» itoa REIAHPEIIREME - FEBEHNNEREZE
BIENGESAEINE:NEES




Output of C-strings

» cout” E g H

» cout.put() 7B ¢

cout << message,

. FER g H

=

LL

—t

i —F Uit

cout.put(message[5]);
» cout.write() . i

Za

Il &

Jj] %ﬁﬂl_

:ZZiEEHﬂ I UNEEE

cout.write(message, 2 |);
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Input of C-strings

» cinZ E. B A
» cin. getline()Zﬁgu/\ =178 A Sk PR E F 8 A
» cin.get() 2B A . ZXFEASIREFEEA




Direct C-string Input

« {§ifHextraction operator >>
c FEEIA
* Tab, space, line breaks &z pkiE

o i AGE U EE R g D28 S Ik TE B oo bis

* Hﬁ =S) Z%@E —3%{%3[(?% /]El/j DB rE' H_az:z FIEﬁ ( C-I—-I—K Zf%
Iﬁé@h@ﬁ” N )

char a[80], b[80];

cout << "Enter input: ";

cin >> a >> b;

cout << a << b << "END OF OUTPUT\n"

dlml

Y

pE - Enter input: Do be do to you!
R DobeEND OF OUTPUT



C-string Input with getline|)

> cin.getli PeﬁLEE%ﬁ#ﬁRﬁ e /\? iR FlEnterfiE(\n’)
EF ISR AT R 0

ik e -

cin.getline(str * num_of_char);

N2 Dl getline 3R A 20{EEIT2 FFE

22

= ( E21BFTHRE

RFTL) ° LA
cin.getline(str,21) ;

R SR T B I AnameN » (B AFZITTE/NR20
MREZFTABE \n - BIFEIEEIN v NEEFTT




C-string Input with get()
4

int L IEEHL N —50T o H[e[EEEIRE
istream X
s B — T I A S AN

get() OJ FH 2R 38 B space, \n F 455k F 7T

char cl, c2, c3, c4;

cin.get(cl); AB
cin.get(c2); 4EEa cb
cin.get(c3); - AB
cin.get(c4); C

cout<<cl<<c2<<c3;

istream

%:%Hﬂ (len-N{E=oT » & HR ARl AR (\n”) BLas 2R (\n’
2 B {Finput stream )




AL get()ie & 9~ 7R

cout << “Enter a line of input:\n”;

char symbol;

do
{
cin.get(symbol);
cout <<symbol;
} while (symbol !=‘n’);
cout << “That’s all.\n”’;



P4 11 get() 8y » 12 2
#include <iostream>

using namespace std;
const int SIZE=21;

by AR 1

h SIZE]; N
ot o R ISERAOTR - BB /R E
cin<<age;

cout <<"E4FHBH:";
cin.get(sport,SIZE);
cout <<‘‘\n”’<< age <<“FEHIR ,EE”
<<sport<<‘ - MR ZE\n";
return 0;
}
WhyEBjZsportfiEiAH A2
JR RS EE I B %8 A S8 (Enter) (\n’) (R EH {Einput stream Py >
Rl N —i1 Acin.get(sport » 20)5E:EZE\n” (BI'= 1 get() A Z BB \n’
MZERE ) » PR sport{S- 8] —NULLZ T E



gikcin.get(f B FALE § L \n' b » 8 % 2

714

EZEE—% > T — %J/KZ“ REIEE

ot LACRA S H0 T
cin.get(name,SIZE).get() ;

» FFHE—fEAS A A iZcmget() 1F %%?“ EEC \n’
RSB get() = THAE WT*%% = N =R

HAE EDI



R BF ﬁi;f] * Léi?getline()ﬁié:] ~
#include <iostream> [Icout

using namespace std;
const int SIZE=21;

int main( ){ e B30
char *sentence; i A 2
short n;
cout <<"FHREE="; TATFER R
cin >> n;

sentence = new char[n-1];//[ECE:CERE
cout <<"fg AFEH=";

cin.getline(sentence,n);
cout <<"Hg AFE 5 "<<sentence<<endl;
delete sentence; I RGEC RS

return 0;

B fn] $E K0 A SF ERIE 2sentence=“\0"




More Member Functions

» putback()
3R[O] F—{EE BN F 7o 2linput stream™ ( M REEVZER|LLR[EIZF T )
cin.putback(lastChar);

» peek()
FE] MEF7t - 1BUAZEZF 0 finput stream &
peekChar = cin.peek();

» ignore()

L EREEENFT - BERREFTHIR
cin.ignore(1000,\n’);

Skips at most 1000 characters until \n’



DAL B > HeF foe F i (R4 )

cout << "Enter a humber or a word:";
c = cin.get();

if ((c>="'0") && (c <="'9"))
{
cin.putback (c);
cin >> n;
cout << "You have entered humber " << n << end|;

}

else
cin.putback (c);
cin >> str;
cout << "You have entered word " << str << end];

}



PIAL g deF o F g (R4 )

cout << "Enter a humber or a word: ";
c=cin.peek();

if ((c>="'0") && (c <='9"))
{
cin >> n;
cout << "You have entered humber " << n << end|;

}

else

{

cin >> str;
cout << "You have entered word " << str << end];

}



String Manipulation Functions
» JA5T #include <cctype>

Display 9.3 Some Functions in <cctype>

toupper (Char_Exp)

tolower (Char_Exp)

isupper (Char_Exp)

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.";



String Manipulation Functions
» JA5T #include <cctype>

Display 9.3 Some Functions in <cctype>

islower (Char_Exp)

isalpha(Char_Exp)

isdigit(Char_Exp)

isalnum(Char_Exp)

Returns true provided
Char_Exp is 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 >0’ through *9’; other-
wise, returns false.

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

char c = ’a’;
if (islower(c))

cout << ¢ << 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.



String Manipulation Functions
» JA5T #include <cctype>

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 is a printing
character other than
whitespace, a digit, or a
letter; otherwise, returns
false.

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

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

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

//Skips over one "word"

and sets c

//equal to the first whitespace

//character after the
do

{
cin.get(c);

"word" :

} while (! isspace(c));

if (ispunct(’?’))

cout << "Is punctuation.";

else

cout << "Not punctuation.";



Standard Class “string”
» CHHAENFSYF2ER

‘A#tinclude <string>
ZHusing namespace std;

o] IR E— AR EAREBIRE ( Wing, float, double, charZ ) £ H

» O] PIIEE (assign) ~ LEER (compare) ~ 512
(concatenation) :

string sl, s2,s3;
s3 =sl| +s2; //Concatenation
If (s1==s2)

s3 = "Hello Mom!*; //Assignment



4R ¢ stringenig #

Display 9.4, Program Using the Class string

AW N PR

W 0 ~ O v

10
11
12

13
14

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

using namespace std; -
Initialized to the empty

int main( ) string

{
string phrase; Two equivalent
string adjective("fried"), noun("ants"); ways of initializing
string wish = "Bon appetite!”;.¢feff—"‘:5::::::==-aastﬁngvaﬁab%
phrase = "I love " + adjective + " " + noun + "!";
cout << phrase << endl

<< wish << endl;

return 0;

}

SAMPLE DIALOGUE

| love fried ants!
Bon appetite!




[/O with Class string
» EAE M B R T B2 AR[E]
string s, s2;

cin >>s|;
cin >> s2;

User types in:
May the hair on your toes grow long and curly

=>s| receives value "May"
=»s2 receives value "the"



getline() with Class string
(I RN L - B A SE 1% [ —{Ecin V) /Y

reference

» B cin By getline(){s&E FFHE]

string line;

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

cout << line << "END OF OUTPUT";

S

» Enter a line of input: Do be do to you!
Do be do to you!lEND OF INPUT




Other getline() Versions
» AIPUERE D IR RTSIR
string line;
cout << "Enter input: *;
getline(cin, line, "?");
R AFITER 7 HIR
getline() R[S

string s, s2;
getline(cin, sl) >> s2;

—

v

H—{E cinAYreference

MET . (cin) >>s2;



B c-stringsFh A

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

string str(aString);

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

str.substr(position,

Assignment/Modifiers

strl = str2;

strl += str2;

str.empty( )

A W)

BE

length)

Class string Processing

Hie¥%

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)

REL (%8 1001E )



Display 9.7

Class string Processing

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 strl, 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.



C-string and string Object Conversions

» BENEH c-string 2! string object:

char aCString[ ] ="My C-string”;
string stringVar;
stringVar = aCstring; // OK

» ATBEFEstring®lc-string
aCString = stringVar;

N

WA fE Fstrcopy £ 1TcopyiE &

strcpy(aCString, stringVar.c_str());



