Lecture 25 – Strings
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• String is an object and not a primitive type such as int or double 

• Objects contain both data (like arrays) and methods 
– they can only be accessed through the object 

• String objects are immutable 
– once created the contents of a string cannot be changed

Creating a String
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Using Methods on Strings 

• Since strings are objects, we can call string operators on strings using the dot operator
– It is the only way to use string operators on strings 

• Strings are not passed to String methods as arguments 
– Unlike the Character methods, which take in the character they are acting on 

Character.toUpperCase('h') 

'H' 
String.toUpperCase("hello") 
Compiler Error 
"hello".toUpperCase() 

"HELLO"
String animal = "Cat"
"Cat".length


Compiler Error (Unlike arrays, length() is a method)
"Cat".length() 


3
animal.length() 


3
Creating a New String from a char[] 

• " " delimit string literals and is really a shorthand for 



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



String s = new String(cArray); 

• The above is identical to "abc" 

• Notice the new operator 
– It is the same as its use for arrays 
– It means 'create a new object of type String'

• " " delimit string literals and is really a shorthand for 



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



String s = new String(cArray); 

• The argument beside the object type holds initialization values 
– In this case a character array (cArray) 
– If there are no initialization arguments, empty parentheses are used 


e.g. new String() is the same as ""

The Null String 

• All object variables can store no object at all 
– or rather it can store a value (pointer) that represents no object at all 
– the value is called null 
– since a String is an object, String variables can hold the value null 


String theText = null;

Empty String vs. Null String 

• There is a difference between the empty string "" and null
– The empty string is a String with no letters in it 
    but it is a string 
– null says that the String variable does not hold a string 
    i.e. it is not currently storing a string 

"" == new String() != null

Lecture 26 – Joining Strings and String Characters
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• When joining strings a new String object is formed 


String s1 = “University”; 


String s2 = “Guelph” 


s1 = s1 + “ of ” + s2; 
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String s1,s2,s3,s4; 

s1 = “Alfredo”; 

s2 = “Al”; 

s3 = s2 + ”fredo”; 

s4 = s1; 
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See StringEquality.java

Accessing String Characters 

• Use the charAt(int position) method 

• Returns the character at the given position in the string 
– returns type char 

• Like arrays, uses 0 based counting 
– first element in the string is a position 0 

• Remember spaces & tabs are characters!


See StringDeconstruction.java 

• Sometimes we do not know where a character occurs in a string 
– so we can't use charAt() directly 
– we could look at all characters from the beginning until we find the one we are looking for 
– good approach, so String method already exists indexOf(char)
Lecture 27 – Substrings
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Searching for Characters & Substrings 

• The method indexOf(char) returns the first location of the character in the string 
– if the character doesn't exist, it returns –1 

• Similarly indexOf(String) will return the location of the first letter of the target string in the source string 
– usage ( source.indexOf(target) 
– the target string if it exists in the source string is called a substring (part of the string) 

• Finally, a 2nd argument can be added that hold the position in the 

string from which you want to start (default is 0) 
– usage ( object.indexOf(target, startPosition)
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String text = "To Be Or Not To Be";

text.indexOf ('r') = 7
text.indexOf ('q') = -1
text.indexOf('0',7) = 10
text.indexOf ("Be") = 3
text.indexOf ("To", 2) = 13
text.lastIndexOf('e') = 17
text.lastIndexOf('e',16) = 4
text.lastIndexOf ("To") = 13
text.lastIndexOf ("To",12) = 0




Dot Operators 

• A dot operator 
– First evaluates its left operand (usually a variable) to obtain an object 
– Then finds the method in the object sent by its right operand and has the object run it (using the arguments given) 
– The result of the method is then returned

Concatenating Methods 

• You can use the dot operator to successively apply methods to the returned value of a previous dot operator, 
– The return value of the first dot operator must be an object 

" Mississippi River  ".length() 
(
20
"Mississippi River".length()

(
17
• The return object of a dot operator does not have to be the same object 


"Hello".length() 



( 
5 


{'H', 'e', 'l', 'l', 'o'}.length() 
( 
5

Extracting Substrings
• First find the beginning of the substring using 


beginPos = text.indexOf(beginningChar) 

• Then find the position one character past the end of the substring using 


endPos = text.indexOf(afterEndChar, beginPos) 



or 


endPos = text.indexOf(endChar, beginPos) + 1 

– You need to start from beginPos because otherwise you may find an earlier occurrence of the end character 

• Use the substring(beginPos, endPos) 
– where beginPos is the index of the beginning character in the original string 
– endPos is the index just after the end character in the original string 


resultString = text.substring(beginPos, endPos) 

See OneWordAtATime.java
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