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Java - Strings Class
h are widely used in Java programming, are a sequence of characters. In Java Programming
ngs are treated as objects. The Java platform provides the String class to create ang
When you create a String object, you are creating a string that cannot be cha
bject has been created, you cannot change the characters that comprise t

Strings, whic
language, stri
manlpulate strings.
That Is,oncea String 0

string.
The String Constructors

Nged,
hat

Thé String class supports several constructors. To create an empty String. you call the default

constructor. For example,
string s = new String(); |
will create an instance of String with no characters in it.

To create a String initialized by an array

of characters, use the constructor shown here:
String(char chars[ ])

Here is an example:

char chars[] ={'a','b'",'c'};

String s = new String(chars);

This constructor initializes s with the string “abc”.

You can specify a subrange of a character array as an initializer using the following
constructor:

String(char chars[ ], int startindex, int numChars)

Here, startindex specifies the index at which the subrange begins, and numChars specifies
the number of characters to use. Here is an example:

charcharsf] ={'a','b', 'c', 'd", ‘e, 'f' };

String s = new String(chars, 2, 3);

This initializes s with the characters cde.

You can construct a String object that contains the same character sequence as another
String object using this constructor:
String(String strObj)

Here, strObj is a String object. Consider this example:

char¢f] = {1, ‘3", ', a'};

String s1 = new String(c);

String 52 = pew String(s1); ==
System.out.println(sl);
System.out.println(sZ);

The

Java
lava

Output from this Program is as follows:

the String clage Provides

String(byte asciiCh::'t.r.l?;i)z © @ string when given a byte array. Their forms are shown here:



String(byte asciiChars( ), int Startindex, int numcha rs)
Here, asciiChars specifies the array of bytes. The se

. cond form allows you to speci
subrange. In each of these constructors, the byte-to-character conversion is :::efyb: using

the default character encoding of the | : .
constructors: € platform. The following Program illustrates these

// Construct string from subset of char array.,
class SubStringCons {

public static void main(String args[)) {

byte ascii] = {65, 66, 67, 68, 69, 70 )

String s1 = new String(ascii);
System.out.printin(s1);

String s2 = new String(ascii, 2, 3);
System.out.printin(s2);

}

}

This program generates the following output:
ABCDEF
CDE

The contents of the array are copied whenever you create a String object from an array. If you
modify the contents of the array after you have created the string, the String will be unchanged.

String Length
The length of a string is the number of characters that it contains. To obtain this value, call the

length( ) method, shown here:

int length( ) :

The following fragment prints “3”, since there are three characters in the string s:
charchars[]={'a’,'d",'c' };

String s = new String(charsé?

System.out.printin(s.length());

String Literals o
The earlier examples showed how to explicitly create a String instance from an array of

characters by using the new operator. However, there Is an easier way to do this using a

string literal.

char chars[] ={"a’, 'b’, 'c'};

String s1 = new String(chars);

String s2 = “abc"; // use strinyg literal

)

String Concatenation

u
The + operator, which concatenates two strings, producing a String object as the result. This allows yo
to chain together a serles of + operations. For example, the following .
fragment concatenates three strings:

String age = "9";
String s = "He is " + age + " years old.";

System.out.printin(s); .
This displays the string “He Is 9 years old.

int age = 9;



String s ="He js " 4 age + " years old.";
System.out.println(s);

String s = "four: "+ 24 2;
System.out.println(s);
This fragment displays
four: 22

Character Extraction

charAt( )

To extract a single character from a String, you can refer directly to an individual character

via the charAt( ) method. It has this general form:

char charAt(int where)

Here, where is the index of the character that you want to obtaln, The value of where must be
nonnegative and specify a location within the string. charAt( ) returns the character at the
specified location. For example,

char ch;

ch = "abc".charAt(1);

assigns the value “b” to ch.

getChars()
If you need to extract more than one character at a time, you can use the getChars( ) method.

It has this general form:

void getChars(int sourceStart, int sourceEnd, char target[ ], int targetStart)

Here, sourceStart specifies the index of the beginning of the substring, and sourceEnd
specifies an index that is one past the end of the desired substring.

String s = "This is a demo of the getChars method.";

int start = 10;

intend = 14;

char buf[] = new char[end - start];

s.getChars(start, end, buf, 0);

System.out.printin(buf);

Demo

toCharArray( )
If you want to convert all the characters in a String object into a character array, the easiest

way is to call toCharArray( ). It returns an array of characters for the entire string. It has this
general form:
char[ ] toCharArray()

String Comparison
The String class includes several methods that compare strings or substrings within strings,

equals( ) and equalsignoreCase( )
To compare two strings for equality, use equals( ). It has this general form:

n equals{Object str) A
:Z:(I:c:tr i: the String object being compared with the Invoking String object. It returns



true if the strings contain the same characters in the same order, and false otherwise. The

comparison Is case-sensitive. '
To perform a comparison that ignores case differences, call equalsignoreCase( ). When

It compares two strings, it considers A-Z to be the same as a-2. It has this general form:

boolean equzlsignoreCase(String str)
Here, str is the String object being compared with the invoking String object. It, too, returns

true if the strings contaln the same characters in the same order, and false otherwise,
Here is an example that demonstrates equals() and equalsignoreCase( ):
// Demonstrate equals() and equalsignoreCase().
class equalsDemo {
public static void main(String args(]) {
String s1 = "Hello™;
- String s2 = "Hello®;
String s3 = "Good-bye";
String s4 = "HELLO"™;
System.out.printin(s1 + " equals " +s2+"->" +
sl.equals(s2}));
System.out.printin(s1+ " equals" +s3+"->"+
sl.equals(s3)); ,
System.out.printin(s1+"equals"+s4+" ->" +
sl.equals(s4));
System.out.printin(s1 + " equalsignoreCase " +s4 +"->" +
s1.equalsignoreCase(s4));
}
}

The output from the program is shown here:
Hello equals Hello -> true

Hello equals Good-bye -> false

Hello equals HELLO -> false

Hello equalsignoreCase HELLO -> true

startsWith( ) and endsWith( )

The startsWith( ) method determines whether a given String begins with a specified string.
Conversely, endsWith( ) determines whether the String in question ends with a specified
string. They have the following general forms:
boolean startsWith(String str)
boolean endsWith(String str)
Here, str is the String being tested. If the string matches, true is returned. Otherwise, false
is returned. For example,
“Foobar”.endsWith("bar")
and
"Foobar” .startsWith("Foo")
are both true.
Asecond form of startsWith( ), shown here, lets you specify a starting point:
moolean startsWith(String str, int startindex)
~ Here, startindex specifies the index Into the invoking string at which point the search will
begin. For example,
"Foobar".startsWith("bar", 3)



¢
"mm m-

equals( ) Versus == .
(¢ is Important to understand that the equals( ) method and the == operator p orform two

As just explained, the equals( ) method
different operations. : compares the charact
5 string object. The == operator compares two object references to see whether th:s :::‘:}e

to the same instance.

string s1 = "Hello®;

string §2= newStrlns(Si): 4
out.printin(s1+"equals® +s2+"->"+

sLequals(SZ)); '

system.out.print

} |

} - -

The variable s1 refers to the String Instance created by “Hello". The object referred to by

<2 Is created with s1 as an Initializer. Thus, the contents of the two String objects are identical,

but they are distinct objects. This means that s1 and s2 do not refer to the same objects and

are, therefore, not ==, as is shown here by the output of the preceding example:

Hello equals Hello -> true
Hello == Hello -> false

In(sl+"=="+sz+"->";+(s1=_-sz));

Searching Strings :
The String class provides two methods that allow you to search a string for a specified

character or substring:
+ indexOf{ ) Searches for the first occurrence of a character or substring.
» lastindexOf{ ) Searches for the last occurrence of a character or substring.

To search for the first occurrence of a character, use
int indexOf{int ch) '
To search for the last occurrence of a character, use
int lastindexOf{int ch)
Here, ch is the character being sought.
To search for the first or last occurrence of a substring, use
int indexOf{String str)
int lastindexOf{String str)
Here, str specifies the substring.
You can specify a starting point for the search using these forms:
Int indexOf{int ch, int startindex)
::: :astlndexomnt ch, int startindex)
b l"dﬂOf(Strlng str, int startindex)
Her:"‘t'“de*oﬂstring str, Int startindex)
sealrt;"St::tlndex specifies the index at which point the search beg
st ns from startindex to the end of the string. For lastindexOf( ),
ex to zero,

::I:tfr?::swmg example shows how to use the various index methads to searc
g Oemonstrate indexOf() and lastindexOf().
ass lnﬂexOfDemo {

's'l'ffﬁ :taf.‘c void main(String args(]) {
= "Now is the time for all good men " +

ins. For indexOf( ), the
the search runs from

hinside



"to come to the aid of their country.";
System.out.printin(s);
System.out.printin("indexOf(t) =" 4
s.IndexOf('t"));
System.out.printin("iastindexOf(t) = " +
s.lastindexOf{'t"));
System.out.printin("IndexOf(the) = " +
s.IndexOf("the")); ‘
System.out.printin("lastindexOf{the) =" +
s.lastindexOf{"the"));
System.out.printin(*indexOf{t, 10) =" +

s.indexOf{'t", 10));

System.out.printin("lastindexOf(t, 60) =" +

s.lastindexOf('t', 60));

System.out.printin("indexOf{the, 10) =" + :

s.indexOf{("the", 10));
System.out.printin("lastindexOf(the, 60) =" +
s.lastindexOf("the", 60));

}

}

Now is the time for all good men to come to the aid of their country.
indexOf(t)=7 :

lastindexOf{t) = 65

indexOf{the) =7

lastindexOf{the) = 55

indexOfit, 10) = 11

lastindexOf{t, 60) = 55

indexOf(the, 10) = 44

lastindexOf(the, 60) = 55

Modifying a String -
substring( )
You can extract a substring using subst

String substring(int startindex) - o
Here, startindex specifies the index at which the substring will begin. This form returns a copy

of the substring that begins at startindex and runs to the end of the invoking stri:g.
The second form of substring() allows you to specify both the beginning and en ing

index of the substring:

String substring(int startindex, int endindex) : int.
Here, startindex specifies the beginning index, and endindex specifies the SOPEGCS

ring( ). It has two forms. The first is

concat()

You can concatenate two string
String concat(String str) " the contents
This method f:reates a new object that contains the lnvo‘“fmg;:::sarf.hFOr example,
of str appended to the cnd. concat() performs the same ¥

String s1 = "one";

String s2 = s1.concat("two");

puts the string “onetwo” into s2. ltge

s using concat( ), shown here:

e.
nerates the same result as the following sequenc



ing s1="one";
String s2 =s1 + "two";

replace( ) :
The replace( ) method has two forms. The first replaces all occurrences of one character in

the invoking string with another character. It has the following general form:

String replace(char original, char replacement) ot
Here, original specifies the character to be replaced by the character specified by replaceme
The resulting string is returned. For example,

String s = "Hello".replace('l', 'W');

puts the string “Hewwo” into s.

trim

The ir)im( ) method returns a copy of the invoking string from which any leading and trailing
whitespace has been removed. It has this general form:

String trim( )

Here is an example:

String s = " Hello World ".trim();

This puts the string “Hello World” into s.

Changing the Case of Characters Within a String

The method toLowerCase( ) converts all the characters in a string from uppercase to
lowercase. The toUpperCase( ) method converts all the characters in a string from lowercase
to uppercase. Nonalphabetical characters, such as digits, are unaffected. Here are the generai
forms of these methods:

String toLowerCase( )

String toUpperCase()

String s = "This is a test.";
System.out.printin("Original; " + s);

String upper = s.toUpperCase();

String lower = s.toLowerCase();
System.out.printin("Uppercase: " + upper);
System.out.printin("Lowercase: " + lower);

)

The output produced by the program is shown here:
Original: This is a test,

Uppercase: THIS IS A TEST.
Lowercase: this is a test,



