
COMP-202
Review Examples:



Concepts:
•order of operations, especially with boolean 
expressions

•nested for loops
•when variables are shared—i.e. scope
•primitive vs reference
•array examples
•char examples
•2d arrays



Order of operations
•Java needs to have rules for evaluating a 
complicated expression

For example:

if (x * y > 3- f(a) && ! f(b) <= 3 || !false)



Order of operations

if (x * y > 3- f(a) && ! f(b) <= 3 || !false)

General guidelines to go by:

0)parenthesis first!

1)Do arithmetic operations first. These follow the 
same order as in math.

2)Next do inequality operators (<=,<, >=, >)

3)Equality operators (== and !=)

4)! (not) operator

5)&& operator (and)

6)|| operator (or)

7) = assignment (i.e. setting values)



Nested for/while loops
Example: How many times does the letter 
A get printed? B? C? D?



int i;

for (i=0; i < 10; i++) {

   for (int j=0; j<10; j++) {

      System.out.println(“A”);

   }

   for (int j=0; j < i; j++) {

      System.out.println(“B”);

    }

   for (int j=10; j > i; j--) {

        System.out.println(“C”);

    }

   System.out.println(“D”);

} 



Variable scope
In the previous example, we declared the 
variable j 3 different times.

Why does Java not complain that j has 
already been declared? 



Variable scope
In the previous example, we declared the 
variable j 3 different times.

Why does Java not complain that j has 
already been declared? 

A: Variables are only available within the 
most tightly bound { } set.

This is why variables are not normally 
shared between methods. If you put a 
variable OUTSIDE any method it could be 
though



Primitive vs Reference
Primitive types store values

Reference types store addresses

This is the fundamental difference 
between the 2



Why is that important?
Because a reference type stores an 
address, you can do things like create 
aliases to variables. Two variables 
could refer to the same address and thus 
access the same values.

This also allows us to make changes to 
input parameters to methods.



== with references
Whenever you use the == operator to 
compare two variables, you are always 
comparing the values stored in the 
variables.

However, because references store 
addresses, the values are actually 
addresses.

So if x and y are references, x==y is 
true only if x and y store the same 
address



== with references
This is why when comparing two Strings, 
we must use .equals() method instead.

With arrays, we must do the same thing.



Java: Passing arguments by value
In Java, any time you call a method, it 
passes the input to the method by value

This means that it evaluates the value of 
whatever expression you give and makes a 
duplicate variable with that same value.

This is true with both primitive and 
reference types. BUT with reference types 
the value is an address!



Arrays are references
Arrays are references

This means that the variables 
stores an address not a value.

Because of this, if I change the 
values stored at an address in a 
method, for example, the values 
“in” the original array also 
change



Arrays are references
Example: Let's write a method 
that compares two arrays and 
determines if they are equal or 
not.



Arrays are references
public boolean arrayEquals(int[] a1, int[] 
a2)  {

    for (int i=0; i < a1.length; i++) {

       if (a1[i] != a2[i]) {

           return false;

       }

    }

    return true;

}



Arrays are references
public boolean arrayEquals(int[] a1, int[] 
a2)  {

    if (a1.length != a2.length) {

        return false;

     }

    for (int i=0; i < a1.length; i++) {

       if (a1[i] != a2[i]) {

           return false;

       }

    }

    return true;

}



Example: Reversing the order of an 
array

We saw last class that one 
way to reverse the order of 
an array is the following:



Example: Reversing the order of an 
array

public static void main() {

   double[] original = 

       {1,2,3,4,5}; 

   double[] newArray = new 
double[original.length];

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

     newArray[original.length – 1 – i] = 

                orginal[i];

   }

    original = newArray;

}



What if I wanted to do this in a 
method?

If I tried to do this 
approach by writing a method 
reverseArray(), it wouldn't 
work.
public static void reverseArray(double[] a) {

   double[] tempArray = new double[a.length];

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

         tempArray[a.length – i – 1] = a[i];

    }

   a = tempArray;

}



What if I wanted to do this in a 
method?

The problem is I never change 
that values stored at 
whatever address the variable 
a originally stores.

At the end I assign a to 
store a different address, 
but remember this is only 
changing a temporary variable 
within the method



What if I wanted to do this in a 
method?

To properly do this, I should 
change the values at the 
address originally stored by 
the variable a.

For example:



What if I wanted to do this in a 
method?

public static void reverseArray(double[] a){

   double[] temp = new double[a.length];

   //first copy into temp array in reverse      
   //order

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

     temp[a.length -1 -i] = a[i];

   }

   //now copy back into original array

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

      a[i] = temp[i];

   }

}



Example: Writing a method to 
delete the i^th element from an 

array of chars
For starters, we can not do this by modifying the input parameter

Why not?



Example: Writing a method to 
delete the i^th element from an 

array of chars
Idea: Make a 2nd array which has size 1 less than the original array

For every element with index 0 to i-1, copy the values into the same 
index

For every element from index i+1 to the end, copy the values into
the index one less

Return the resulting array.



Example: Writing a method to 
delete the i^th element

public static char[] deleteItem(char[] a, int i){

   char[] returnVal = new char[a.length -1];

 

   for (int j=0; j < i; j++) {

     returnVal[j] = a[j];

   }

 

  for (int j=i+1; j < a.length; j++) {

      returnVal[j-1] = a[j];

   }

   return returnVal;

}



Example: Writing a method to 
search for an element

What if we wanted to write a method to search for 
a specific element and return the first index 
where it is found?



Example: Writing a method to 
search for an element

public static int searchItem(char[] a, char 
target){ 

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

     if (a[j] == target) {

         return j;

     }

   }

  return -1; //“code” we use for not found

 }



What if we want to delete all 
elements from an array of a certain 

value?
Idea: We have already written a method to search for an element
of a certain value

We have also written a method to delete an element at a specific
location

What we can do is write a method that does the following:
1)Search for the element to delete
2)If found, delete the first occurrence and go back to step 1
3)If not found then we have finished.

Q: Should we return the array or modify via parameters?



What if we want to delete all 
elements from an array of a certain 

value?
public char[] deleteAllMatches(char[] a, char target) {
   char[] returnVal = a;
   int i = searchItem(a, target);
   
   while (i != -1) {
       returnVal = deleteItem(returnVal, i);
       i = searchItem(a, target);
   }
   return returnVal;
}



Ex: Converting an array of chars to 
lower case.

Idea: Recall that all chars have a particular encoding. We don't need 
to know the exact values, but remember that all letters are
consecutive in the chart

Capitol letters come first. Then a few after that are the lower case 
letters.



Ex: Converting an array of chars to 
lower case.

Can we do this by modifying the original array as input argument

or do we need to return a new array?



Ex: Converting an array of chars to 
lower case.

public static void toLowerCase(char[] charArray) {
     for (int i=0; i < charArray.length; i++) {
             if (charArray[i] >= 'A' && charArray[i] <= 'Z') {
                  charArray[i] += 'a' – 'A'; //the appropriate gap
           }
     }
}



Ex: Converting a string to 
lowercase

Converting a string to lower case is similar, but not the same.

You can use the .charAt() method to get the ith element.

However, you can't set the string to a different value using the 
.charAt() method. Thus we have to return a modified string.



Ex: Converting a string to 
lowercase

public String toLowerCase(String original) {
   String returnString = “”;
   
    for (int i=0; i < original.length(); i++) {
        if (original.charAt(i) >= 'A' && original.charAt(i) <= 'Z') {
              returnString += original.charAt(i) + ('a' – 'A');
        }
        else {
              returnString += original.charAt(i);
        }
    }
}



An array of arrays

Since arrays are an ordered collection of elements of the same type
—and can be of any type---you can make an array of arrays.

This is known as a 2-dimensional array.



An array of arrays

To declare an array of type t, you write:

t[] name;

To initialize an array of type t, you can write:
t[] name = { list of elements of type t };



An array of arrays

So it shouldn't be surprising that to make an array of, for example, 
double arrays, we can do

double[][] doubleArray;

or 

double[][] doubleArray = { {1,2,3}, {4,5,6}, {7,8,9,10} };



An array of arrays
One often calls an array of arrays a “2dimensional array”

We can use them the same way as before, except we now use 2 
indices.

For example: 
 double[][] doubleArray = { {1,2,3}, {4,5,6}, {7,8,9,10} };

Now doubleArray[0] refers to the first array stored at the address of 
doubleArray.

This means that I can refer to an index of doubleArray!

i.e. doubleArray[0][1] refers to the element at index 1 of the first 
array stored at the address stored in dobuleArray.



Creating a 2d array.
As with 1d arrays, there are 2 ways you can set a 2d array.

The first is by making an initializer list (of arrays!) when you 
declare the variable. (This is what we did on the previous slide)

The second is by using the new keyword.

There are actually 2 ways to use the new keyword.



Creating a rectangular 2d array.
To create a rectangular 2d array, you can simply do:

double[][] doubleArray;
......
doubleArray = new double[size1][size2] ;

This will make size1 arrays of size2.

You can then set the values by referring to the 2 indices:

i.e. doubleArray[2][3] = 4.0;



Creating a “jagged” 2d array.
If you don't want a rectangular array, you can create each 
“subarray” separately.

For example:
double[][] doubleArray;
doubleArray = new double[size][] ;
//the above makes an array that will hold size arrays of doubles
//each of these arrays can have any size

//Then later you would do:
doubleArray[0] = new double[size2];
doubleArray[1] = new double[size3];



Writing equals on a 2d array
public static boolean array2dEquals(String[][] a1, String[][] a2) {
     if (a1.length != a2.length) {
          return false;
    }
     for (int i=0; i < a1.length; i++) {
           if (a1[i].length != a2[i].length) {
              return false;
           }
           for (int j=0; j < a1[i].length; j++ ) {
                    if (!a1.equals(a2)) {
                          return false;
                    }
            }
     }
         return true;
}



Writing equals on a 2d array
public static boolean array2dEquals(String[][] a1, String[][] a2) {
     if (a1.length != a2.length) {
          return false;
    }
     for (int i=0; i < a1.length; i++) {
           if (a1[i].length != a2[i].length) {
              return false;
           }
           for (int j=0; j < a1[i].length; j++ ) {
                    if (!a1.equals(a2)) { //careful not to do a1 != a2 
                          return false;
                    }
            }
     }
         return true;
}


