APCS Lecture: Strings in Java

“AP Comp Sci” is a string with ‘A’ at position 0, ‘P’ at position 1, etc.  The length of the string is ??    The last letter of the string is at position ???

A string (small s) is used to describe a generic variable of value consisting of a sequence of characters. a String (upper case S) is a specific string class of Java.

You know how to output a String:

System.out.println(“This is a string.”);

and input a String:

String word=Stdin.readString();

“This is a string.” is a string literal, just as ‘A’ or ‘B’ is a char literal

We can concatenate (fuse them together) strings in output:

System.out.print(“This will print it all “+myName+” “+”yourName); //

the conversion of objects to String objects is done with the toString() method. It is a good idea to add a toString method to your own classes.

+ has two roles: addition and concatenation. How does it know what to do? It depends on the arguments.

int + int = ???

String + String =???

int + String = ?

int + int + String = ??  (it follws order of operations, going left to right)

char + char = ?? It has no idea what to do, so it guesses that you want to add the ASCII values.

char + String = ?? (it promotes char to a String, and concatenates)

How can we include a “ in a String? Make a string and concatenate a ‘”’

What is the output from the code below:

// The "CheckIt" class.

import java.awt.*;

import hsa.Console;

public class CheckIt

{

    public static void main (String[] args)

    {


String s='"'+"adding quote"+'"';


System.out..println(s+"is my string");


System.out.println('L'+'M');// why does adding ""+ at the start make it work?

    } // main method

} // CheckIt class

does adding ""+ at the start make it work?

String word;

word=new String(“Charles”); // a new String object is created from the argument “Kara”

shortcut:

String word=”Charles”;

Actually, “Charles” does not reside inside the variable word. The variable actually contains the address of the data (see diagram on page 365, 366). We can often think of the variable as an object, and even say that, even though it is a reference to an object (a String is an object).

When a String object reference is assigned another String object reference, both references end out pointing to the same String object in memory.

int x,y,z;

x=1;

y=x;

z=y;

How many 1’s are stored in memory?

String x,y,z;

x=”one”;

y=x;

z=y;

How many “one”s are stored in memory?

Why is this reference method of storage helpful?

aliasing occurs when 2 variables refer to the same object. If you change the value of the object, both variables are changed. See page 168 for an illustration.

In the example above, with Strings, if we change x=”two”, will y and z change?

Normally, they would, except Strings are special objects made to behave more like primitive data. Strings are immutable objects. Once created, the object cannot be changed. If we try to change it, a new object is created.

String greeting=”hello”;

greeting=greeting+ “ world.”;

the second line creates a new object, and reassigns the variable to that address..

See aliasing example on page 369 for a potential aliasing problem!

if (string1= = string2)

Do we usually care to compare the String object referenced, or the address of the reference? The above compares addresses, not “words”. That is why we use the equals method.

if (string1.equals(string2))

It appears that these are interchangeable:

String answer=Stdin.readString();

if (answer.equals(“Boston”))

     System.out.println(“The capital of Mass.”);

String answer=Stdin.readString();

if (“Boston”.equals(answer))

     System.out.println(“The capital of Mass.”);

Before the . (dot), you need a String object, not a string literal. The second gives an error.

For “not equals to”:

String answer=Stdin.readString();

if (!answer.equals(“Boston”))

     System.out.println(“Not the capital of Mass.”);

s1=”Hello”;

s2=”hello”;

if (s1.equal(s2))

true or false?

if (s1.equalsIgnoreCase(s2))

What do you think this does?

To alphabetize, we need to do a > or < comparison.

s1.compareTo(s2) returns a negative # if s1 < s2

0 if equal

a positive # if  s1>s2

(the actual # is the difference between ASCII values of the first differentiating character. The rule on p374 is WRONG!)

Remember how String comparisons are performed (using ASCII values).

note: p377 has 1 and –1 in the chart. What should some of those #s actually be?

System.out.println(word.substring(3)); // prints rles. What does the integer argument seem to do?

System.out.println(word.substring(2,4)); // prints ar. What do these 2 int arguments seem to do?

System.out.println(word.length()); // prints 7. Why?

If word2 is a String with an unknown value, how can we print the last letter of that string?

String word=”hello”;

System.out.println(word.substring(2,8));

What is the problem?

This produces an exception. The program will stop because of it (giving an error message).

String word=”hello”;

System.out.println(word.charAt(1));

output?

See page 387  for code which reads words (until “stop”) and tells if each ends with “tion”.

String word;

System.out.print(“Enter a word: “);

word=Stdin.readLine(); // reads a whole line up until the return

// complete this code so that the word is printed out backwards

see code FindQuote page 388-89 (print stuff in first set of quotes in a string)

indexOf is a String method that finds characters in a String

int x = s1.indexOf(‘A’); // gets first occurrence of the char ‘A’. returns –1 if not found

int x = s1.indexOf(‘A’,4); // starts looking at spot 4 of the String

See page 396 for a program to check the “I before E rule”

other things to do with strings:

word3=word1+word2; // string concatenation

word=”one”;

word=”two”;

the String word is reassigned (even though p--- of text says that you cannot do this)

String word=”Massachusetts”;

String word2=word.replace(‘s’,’t’); // is”Mattachusetts” (only word2 is changed)

String word=”hello”;

System.out.println(word.toUpperCase()); // prints HELLO

toLowerCase is also a string method for replacing characters

String word=”testing”;

System.out.println(word.indexOf((int)’t’)); //prints 0

String word=”testing”;

System.out.println(word.lastIndexOf((int)’t’)); //prints 3

String word=”testing”;

System.out.println(word.indexOf((int)’x’)); //prints –1 because it’s not found

String word=”testing”;

System.out.println(word.indexOf(“est”)); //prints 1, index of ‘e’ of “est” in “testing”

String word=”Missississippi”;

System.out.println(word.indexOf(“iss”,2)); //prints 4 (looks for “iss” beginning at spot 2)

if (word1.equals(word2))

    System.out.println(“The strings are equal, even the same case”);

if (word1.equalsIgnoreCase(word2))

    System.out.println(“The strings are equal, ignoring upper/lower case”);

if (!word1.equals(word2))

    System.out.println(“stings are different”);

You can compare two strings, to see which is greater (in alphabetical order) with compareTo(). This uses ASCII values, and so to truly alphabetize two strings, they must both be upper or both be lower case. To compare word1 and word2:

        String word1,word2;

        System.out.println("Type in a word:");

        word1=c.readLine();

        System.out.println("Type in a word:");

        word2=c.readLine();

    String word1Lower=word1.toLowerCase();

    String word2Lower=word2.toLowerCase();

    if (word1Lower.compareTo(word2Lower)<0)

        System.out.println(word1+"<"+word2);

    else if (word1Lower.compareTo(word2Lower)==0)

        System.out.println(word1+"="+word2);

    else System.out.println(word1+">"+word2);

Remember, every time you assign a String variable, a new object is created. If we want a string which we can changed, we need to use a StringBuffer class.

To use the append method (resulting in a change to a string), you must use the StringBuffer class:

        StringBuffer word1,word2;

        word1=new StringBuffer("Hello");  //you must declare StringBuffers this way

        word1.append(" there"); // puts “ there” at the end of “Hello” to make a new word1

        System.out.println(word1.toString()); // why is toString() necessary?

StringBuffer word=new StringBuffer(); // word is the null string;

See page 405-407 for the StringBuffer interface.

StringBuffer s1;

s1=new StringBuffer("Hello");

s1.append("there")'

System.out.println(s1.toString());

how is this different from :

String s="hello";

s=s+"there";
To compare word (a String) to wordSB (a StringBuffer), we can use:

if (word.toLower().equal(wordSB.toString()toLowerCase()))

evaluate expressions from left to right with multiple dots

See ClipIt code p408-409

note: you can append strings with the concatenator +

word1=word1+word2;

If we want to break up a string into its tokens (“My name is    Sue” has 4 tokens – strings separated by white space: “My” “name” “is” and “Sue”)

Doing this is CRITICAL if you want to read from text files (IMPORTANT). p409-412 of the text shows how to use the StringTokenizer class, along with the methods countTokens(), hasMoreTokens() and nextToken().

Let us trace the code on p411 to see how this words.

Assignment:

p 413-415 #8, 9, 12 (punctuation includes :.,!?”), 15 (make a Boolean function method which returns true if a palindrome and false otherwise) 20, 21

Reading from and writing to text files

Most data needs to be saved. Most input data is not typed in by a user. Data is stored in files (text files).

This is similar to reading from the keyboard or writing to the monitor (both considered text files: the standard i/o (input/output).

See the example (and page 982-986 in text)

doubles them and stores them in a new text file.

*/

    public static void main (String[] args)

    {

        String fileName;

        TextInputFile f;

        Stdout.println("Enter file to be read:");

        fileName=Stdin.readLine();

        f=new TextInputFile(fileName);

        Stdout.println("Enter file to be saved:");

        fileName=Stdin.readLine();

        TextOutputFile outFile;

        outFile=new TextOutputFile(fileName);        

        while (!f.eof())

        {

            int num=f.readInt();

            Stdout.println(num);

            int twice=2*num;

            outFile.println(twice);

        }

        f.close();

        outFile.close();

    } // main method

} // TestTexts class

Assignment:

1.

Write code which will ask the user to type in pairs of numbers until they type in a sentinel value. These numbers should be saved, two per line, in a text file called pairs.txt. It might look as follows:

3  6

34  78

554  321

-6  -7

1  4

3  3

(best to create the file with Ready, as Word automaticallt appends a .doc suffix to names)

Check that your program works by actually opening the text file and looking at it. Sentinel values are not saved!

2.

Write a program which will read the numbers from the file pairs.txt, and write which number in each pair was greater. This result should be written both to a text file called results.txt, as well as to the screen. For example:

second

second

first

first 

second

equal

3.


Write a program which will read results.txt, and print how many times first was larger, and how many times second was larger. For example, on the screen is printed:

first : 2   second : 3

4.

Write code which will read from a file called WarBudgetInput.txt, which looks as follows:

year    budget (billions)    war budget (billions)

1995
876



189

1996
900



200

1997
910



217

1998
927



226

1999
949



250

Your program should create a new file called WarBudgetPercent.txt, which calculates the percent of the budget which is going into the military. It should look as follows (note justifications):

 year         budget (billions)              war budget (billions)    


percent

1995

            876
 


189


21.6%


1996


900



200


22.2%

1997


910



217


23.8%

1998


927



226

 
24.4%

1999


949



250


26.3%

5.
Read from a file called left.txt:

This is a      




         

short  





         

sentence in the file                                                 

called right.                                            
         

and center it in a new file, center.txt (with an equal amount of white space before and after each set of tokens)

This is a

short

sentence in the file

called right

You may assume that there are 80 characters per line in the output window.

6.  
Write to another file, center2.txt, where the white space between each token is equal. For line 1, with 7 characters and 4 sets of white space, there would be 18 blank chars in each separator:

 
               This                  is                  a               

You may ignore all white space in the original file, and just center the “words”

