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• Do not confuse the array that holds the values with the variable that holds the array 


int[] arrayVar = new int[6] 



array variable 
the array being stored
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int[] arrayVar = 

• new creates an array (independent of the array variable) and the array variable points to the array.
Shallow Copy:
• Setting an array variable to another array variable does not create a new copy of the array! 


int[] a = {2, 3, 1, 7, 4, 2}; 


int[] b = a; 
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int[] a = 

(
int[] b =

• Instead it points to what the original variable points to i.e. the same array 



int[] b = 
2
• This means that any change in b will be 'seen' by a because it is a change to the same underlying array! 



int[] a ( 

( int[] b



Deep Copy: 

• Question: How do you create a brand new array with the same values as an original array? 

• Answer: Create an array of the same size, and copy all the elements!

int[] a = {10, 20, 30, 40, 30, 20, 10}; 


int[] b; 


b = new int[a.length]; 


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



b[i] = a[i];

Runtime Determined Array Length:
• An array can be created at runtime with a computed or user defined size 


– just use a variable in the [] in the new statement 


– the variable can hold any value and so the array can be any size 


int size = CIS1650Input.readInt(); 


int[]myarray = new int[size];
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Code 'Short Hand' 

• As the code gets larger and more complex, it becomes difficult to understand & modify 

– There are many times when the same code is needed in different parts of the program 

– This 'repeated' code usually can be thought of as a single 'function' or 'method' 

– When a large program is broken down into meaningful building blocks, the code becomes much more easily understood.

Before:
After:


Method Definition:
• always within a class 

• provides a name for body of code 

• may provide parameters to accept values from caller 

• may return a value (as result) to caller 

• header or signature describes how to interface to outside (caller)

public static return-type name(type parm1, type parm2, ...)

{ 



//executable code goes here 

}
e.g. 

public static void doA() 

{ 



action1; 



action2; 

}

• For now static is a necessary keyword. Later we will learn what it means and when to use it and not use it

The Return Statement 

• All methods (except of type 'void') return a value. 

• You tell a method what value to return by using a return statement 

public static double sin45() 

{ 



double PiBy4 = Math.PI / 4.0; 



return Math.sin(PiBy4); 

}
Return Types 

• The return type must match the type of the value returned 

• The return type 'void' means that the method does not return a value 

• Math.sqrt(25.0) returns the value of 5.0 


– It's return type is 'double' 

• System.out.print("Hi") does not return a value 


– I't return type is 'void'

Parameters 

• Parameters are variables that take in a value (called an argument) 


– Value (argument) is supplied when the method is called 

– The parameter variable is then used just as any other local variable in the method 

• You can read it or modify it as often as possible 


– You do not initialize it; that is done when the function is called.
public class ParmExample 

{ 


public static void main (String[] args) 


{



int x = 5; 



System.out.println(triple(x)); 



System.out.println(triple(triple(x))); 

}


public static int triple(int originalValue) 


{ 



int newValue = 3 * originalValue; 



return newValue; 


} 

}
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• All methods must belong to a class 

• Usually, you place the class name before the method 

– a dot separates them 
– This tells Java which class holds the method.

Math.sqrt() 
Math.sin() 
Character.toLowerCase()

• However if the method is in the same class, you can skip the method name

public class ParmEx 

{ 


Public static void main (String[] args) 


{



int x = 5; 



System.out.println(ParmEx.triple(x)); 



System.out.println(triple(triple(x))); 


}


public static int triple(int originalValue) 


{ 



int newValue = 3 * originalValue; 



return newValue; 


} 

}
Method Call 

• A method can be invoked from the main (or any other method) 

– this is known as "calling the method" 

– the method must be referred to by name 

– Each argument type in the call must match the parameter type 

– The return value must be used in the calling method as any value of that type is use

public static void main(String[] args) 

{


float result = mean(5.0, 10);
WORKS

float result = mean(5, 10);

DOESN’T WORK
}

public static float mean(double value1, int value2) 

{ 


float average = (float) ((value1 + value2) / 2.0); 


return average;


}
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Reason “5” doesn’t work: 

– The method is determined by the type of its parameters 

– aMethod(int, int) is not the same as aMethod(double, int) or aMethod(double, double) 

– The types of the parameters is called the method's 'signature' 

– if you call a method using the wrong signature, Java will say that it can't find that method (even though the method name matches) 

– This is what happened in the previous example: 

• mean(5, 10) has a signature mean(int, int) 

• The actual method has the signature mean(double, int) 

• The signatures don't match, so no method can be found & Java complains

Method Call
• All arguments are evaluated before the method is invoked and the values are passed to the parameters.


Scoping 

• The variables in one method are not 'seen' in another method, even if they have the same name.
public static void main(String[] args) 

{ 


int b = 4; 


int a = YbyXsqrd(b - 2, b * 2); 

}

public static int YbyXsqrd(int x, int y) 

{ 


return y * x * b; 
DOESN’T WORK

return y * x * x;
WORKS
} 

Pass by Value 

• That 'x' remained unaffected is because Java uses pass by value 

• The parameter 'x' just gets a copy of the value calculated within the arguments position 

– even if the argument is just a variable, it is evaluated (accessing the value), and it is the value that is returned 

– all variables (whether used as arguments or not) remain unchanged in the main method (or the calling method) 

See PassByValue.java

Method Overloading
• The same method with different signatures can be written and used within the same class.
• When the method is invoked in the main (or some other method), the signature is checked and the appropriate method is found & used 

See MethodOverloading.java

Passing Arrays as Parameters 

• At one level, arrays are passed as parameters just as every other parameter is passed 

• However the array itself is not duplicated 
– What is passed is a 'pointer' to the array 
– This is also true of variables that hold arrays 

• See ArrayExample1.java 
– All objects behave this way, as we will see later 

• An array is just an 'object' (as is a String)

• This means that if you change the content of an array inside a method, the array outside will also be changed 
– This is because it is the same array 

See ArrayAsParameter.java

• Finally, Java is still using pass-by-value 

– Only the value being passed is the 'pointer' to the array 

– e.g. let the parameter variable has a new array assigned to it 

• then the members of the old array haven't been affected (the variable just is pointing to another array) 

• so the array in the calling method will be unchanged since the variable there is still pointing to the old array 

See ArrayExample2.java
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System.out.print(a[2]); 


b[2] = 9; 


System.out.print(a[2]);
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