
COMP-202: Foundations of 
Programming 

Lecture 7: Strings and Methods 

Jackie Cheung, Winter 2015 



Announcements 

Quiz 2 due tonight at 11:59pm 

New grades policy: lowest quiz mark dropped 

Assignment 2 due in a week 
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This Lecture 

Review arrays 

Strings 

Introducing methods 
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Arrays 

An array is a container object that holds a fixed 
number of values of a single type. 

• The length of the array is established when the 
array is created. 

• After its creation, the length is fixed. 

• e.g., we can have an array of ints, an array of 
doubles, an array of Strings, etc., but not an array 
that has both ints and doubles. 
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int vs int[] 

int val = 42;   int[] vals = {42, 37}; 
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42 

val 

3480 University St. 

vals 

Meanwhile, at 3480 University St: 

42, 37 

int int[] 



Consequences: Assignment 

int[] x = {1, 2, 3}; 

int[] y = x; 

y[0] = 2; 

System.out.println(x[0]); 

 

What's happening here? 
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int[] y = x; 
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int[] 

null 
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int[] y = x; 
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24 Sussex Drive 

x 
int[] 

y 
int[] 

1, 2, 3 

24 Sussex Drive 

Address is changed 



Assigning to Elements 

Assigning to a specific element of an array works 
just like regular variable assignment. 
y[2] = 5; 
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Assigning to Elements 

Assigning to a specific element of an array works 
just like regular variable assignment. 
y[2] = 5; 
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Assigning to Elements 

Assigning to a specific element of an array works 
just like regular variable assignment. 
y[2] = 5; 
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y 
int[] 

1, 2, 5 

24 Sussex Drive 

Value is changed 



Your Turn 

Write some code that actually copies an array of 
ints (i.e., not just make it point to the same part 
of memory). 

e.g., 
int[] arr1 = {1, 4, 3, 6, 7}; 

int[] arr2; 

// make arr2 have a copy of the data in arr1 

// 1. create a new array of the same length 

// 2. copy over the elements with a loop 
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Common Array Problems 1 

Referring to an index that doesn't exist. 
ArrayIndexOutOfBounds exception 

 
int[] x = {1, 2, 3}; 

System.out.println(x[-1]); 

System.out.println(x[3]); 
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Common Array Problems 2 

Trying to access an array when the array variable 
is not pointing to any data. 

NullPointerException 

 
int[] x; 

System.out.println(x.length); 
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STRINGS 

More about Strings 
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String vs char[] 

A String is just a fancy version of char[] – both 
store an array of char values. 

A String has in addition: 
Useful methods like .equals(), .toLowerCase() 

A special way to be created, using "" syntax 

(So we don't have to go {'H', 'e', 'l', 'l', 'o', ',', ' ', 'W', 'o', 'r', 
'l', 'd'} as for a char[].) 
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More String Methods 

.charAt(int i) Gets the ith char of a String (starting from 0) 

 

.substring(int a, int b) Gets the substring starting at position a 
   ending just before position b. 

 

.compareTo(String other) Tells you which String comes first, 
    orthographically. 

.indexOf(char c) Gets the index of the first occurrence of c 

.toLowerCase() Gets a lower-case version of the String. 

.toUpperCase() Gets an upper-case version of the String 
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A Note on Describing Methods 

When you see something like: 
.substring(int a, int b) 

This means this is a method that: 
1. takes two inputs (or arguments, parameters). 
2. the first is of type int 
3. the second is of type int as well 

You call the method by going: 
"some string".substring(1, 4) 

The "int"s are just there as reminders. Don't 
type them in! 

18 



Your Turn 

Write some code that turns a String into a format 
that is like a name—i.e., the first letter is 
capitalized, and all subsequent ones are not. 

"bob"  "Bob" 

"BOB"  "Bob" 

"BoB"  "Bob" 

"bOb"  "Bob" 

Hint: use the methods Character.isLowerCase(char 
ch) and/or Character.isUpperCase(char ch) to check 
the case of a char, 

19 



Caesar Cipher 

Used in the ancient Roman army to obscure 
important messages 

ATTACKATMIDNIGHT* 
DWWDFNDWPLGQLJKW 
 

Encrypt by shifting all letters by three positions 
A (1st letter)  D (4th letter) 
T (20th letter)  W (23rd letter) 
 
*Ancient Romans didn't use lowercase letters, or spaces 
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Your Turn 

Implement the encryption algorithm for a 
Caesar cipher 

Steps: 
Read each character of plaintext (String.charAt(int i)) 

Convert it to its numerical value (by casting) 

Add 3 

Tricky: implement wrap-around (e.g., Z  C) 

Convert it back to a char, and save it or print it out 
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Variants 

ROT13 Shift by 13 instead of 3 

In fact, can shift by any number of letters. 

 

Harder: arbitrary mapping between letters, not 
necessarily in order. This is called a letter 
substitution cipher. 

It turns out you can train a computer to crack letter 
substitution ciphers if you know what language the 
text is in! 
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String[] args 

So what exactly is args there for? 
public static void main(String[] args) 

Another way to pass input data to a program 
Command line: java NameOfClass arg1 arg2 … argN 

DrJava: run NameOfClass arg1 arg2 … argN 

 

Examples of uses: 
Parameters for drawing a shape (Assgn 2) 

Name of file to open when you run the program 
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Command-line Calculator 

This program takes three arguments. The first 
represents an int , the second is a single 
character, in {'+', '-', '*', or '/'}, and the third is 
another int. It prints the result of computing the 
calculation. 

e.g., run Calc 3 + 4  7 

 run Calc 88 / 5  17 

 run Calc 2 * -111  -222 

Let's do this together. 
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METHODS 

Making your code modular 
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Calling Methods 

You have been calling a lot of methods already 

Some examples? 
String.equals() 
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Using Java Libraries 

The JDK comes with many libraries, which 
contain classes and methods for you to use. 

• String library 

• Math library 

• Swing library (used for graphics) 

• Libraries for networking 
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Math Library 

Contains useful and common methods you can 
use off-the-shelf (i.e., don't have to write 
yourself) 

Also, constants like E or PI 

How do you access them? 
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Documentation 

Read the Application Programming Interface 
(API) for the specification of a library. 

e.g., Math library: 
http://docs.oracle.com/javase/7/docs/api/java/lang
/Math.html 

 

What information do you get from an API? 
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http://docs.oracle.com/javase/7/docs/api/java/lang/Math.html
http://docs.oracle.com/javase/7/docs/api/java/lang/Math.html
http://docs.oracle.com/javase/7/docs/api/java/lang/Math.html


Sample Entry 

static double abs(double a) 
Returns the absolute value of 
a double value. 
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Name of the method 

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.htmlabs(double)


Sample Entry 

static double abs(double a) 
Returns the absolute value of 
a double value. 
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The number and type 
of input arguments 

The name of the method together with the 
number and type of input arguments is 
called the signature of the method. 

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.htmlabs(double)


Sample Entry 

static double abs(double a) 
Returns the absolute value of 
a double value. 
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Description of what the 
method does. 

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.htmlabs(double)


Sample Entry 

static double abs(double a) 
Returns the absolute value of 
a double value. 
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The return type of the method 

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.htmlabs(double)


Sample Entry 

static double abs(double a) 
Returns the absolute value of 
a double value. 

34 

This keyword means this method does 
not have to be called on a particular 
object. Don't worry too much about it 
for now. 

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.htmlabs(double)


Sample Entry 

static double abs(double a) 
Returns the absolute value of 
a double value. 
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Based on this API entry, we know that we 
call use this method with something like: 
Math.abs(-4.0) 

and that this expression evaluates into the 
value 4.0 with type double. 

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.htmlabs(double)


Sample Entry 

static double abs(double a) 
Returns the absolute value of 
a double value. 
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We also know that 
Math.abs("5.0") 

would result in an error. 

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.htmlabs(double)


Your Turn 

Give the input arguments (with types), and 
return types of the following Math library 
methods, and describe what they do.  

Math.pow 

Math.random 

Math.max 
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The static Keyword 

Some methods are associated with an object. 
"abc".equals("ABC"); // String's equals() method 

scanner.nextLine();  // Scanner's nextLine() method 

Others are not associated with an object. 
Math.abs(3); 

Integer.parseInt("45"); 

The static keyword simply means that the 
method is not associated with an object. 
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Writing Your Own Methods 

You can define your own methods! 

Motivation: 
• Suppose I want to print out the contents of many 

arrays, at multiple points in my program. 

• I don't want to write a new loop each time I need 
to do this! 

• Instead, I write the method once, which I call 
printArray(int[] arr), and call it whenever I need 
to. 
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Adding to Our Toolbox 

Analogy: writing a new method = adding to our 
toolbox for something we do often. 
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How To Write A Method 

public static void printArray(int[] arr) { 

  for (int i = 0; i < arr.length; i++) { 

    System.out.print(arr[i]); 

    if (i < arr.length - 1) 

      System.out.print(", "); // commas 

  } 

  System.out.println(); // final line break 

} 
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Method signature, just 
like in the API Keywords, 

return type of  void  
(no return value) 

Curly braces to define method body 



Your Turn 

Write a method skipPrint(int[] arr, int n), 
that prints every n'th element of an array. 

e.g., skipPrint(arr, 1) does the same thing as 
printArray(arr) 

skipPrint(arr, 2) prints every other element, 
starting from the second. 

skipPrint(arr, 3) prints every third element, 
starting from the third. 
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