
What should I call my 
classes,variables and methods?

• Identifiers (what we call our methods or variables or 
classes) can have:

•

• any alphabetical letters (either case)
• numbers 0-9 (as long as it isn't the first character)
• _
• $
•

• Identifiers are case sensitive, so 
• int b;   is not the same as       int B;



Naming Conventions
• We have many conventions that we follow to make naming 

more consistent.
•

• Variables and Methods should all be lower-case EXCEPT 
for the FIRST letter of every word other than the first

•

• Method names should start with a verb
•

• Class names follow the same convention as variables except 
the FIRST letter is also capitalized

• Constants (we'll see later) must be ALL CAPITALS



Examples:
• int iHateComputers; //good!
• boolean ILoveComputers; //bad :(
• float COMPUTERSAREAWESOME; // bad :(
• double x; // bad-- not descriptive
•

• class MyClass; // good!
• class Myclass; // bad!
•

• public static int Computer() ; // bad – no verb and cap C
• public static int turnOnComputer(); // good



Last Class

• Bases other than base-10
• How computers think



public class January19{
public static void main(String[] args) {

types();
doOrderOfOperations();

   explainMeaningOfLifePartTwo();
   showComplexExpressions();
   introducemixedexpressions();
   strings();
}

}

 



Types

• • In Java, all variables and all values have a type
• • A type is a category of values that a variable 

belongs to and
• determines:
• – How to interpret and use the value it contains
• – What are the possible values it can contain
• – How much memory should be reserved



Types

• In a computer, everything is stored as 1s and 0s (or 
on/off switches)

•
• Knowing the type of a variable tells the computer 

what the encoding is.



Types : Example: Storing a float

• A float normally takes up 32 bits in memory.
• It is similar to a double except doubles use 64 bits
• To use a float, write f after the number (e.g. 3.0f)
• 1 bit is for plus or minus
• 8 bits are for the exponent (1 of which is for +/-)
• 23 bits are for the number



Types : Example: Storing a float

• A float normally takes up 32 bits in memory.
• 1 bit is for plus or minus
• 8 bits are for the exponent (1 of which is for +/-)
• 23 bits are for the number

1     0   0000011       00000000000000000000010

sign   signexp    exponent           base



Types : Example: Storing a float

• A float normally takes up 32 bits in memory.
• 1 bit is for plus or minus
• 8 bits are for the exponent (1 of which is for +/-)
• 23 bits are for the number

1     0   0000011       00000000000000000000010

sign   signexp    exponent           base

= 2 * 2^(-3)



Types : Example: Storing an int

• An int takes up 32 bits in memory
• 1 bit is for the sign
• other 31 bits are for the number

1     000000000000000000000000001010

sign                      number



Types : Example: Storing an int

• An int takes up 32 bits in memory
• 1 bit is for the sign
• other 31 bits are for the number

1     000000000000000000000000001010

sign                      number

= 10



Thought experiment

Suppose Java gave no error when we write:

int x = 6.0f ;
3.0f looks like the following as a float:

1     1   0000001       00000000000000000000011

sign   signexp    exponent           base

i.e. 3.0 * 2^1



Thought experiment

1     1   0000001       00000000000000000000011

sign   signexp    exponent           base

i.e. 3.0 * 2^1

When Java puts this number into an int, it will be read 
totally differently!



Thought experiment

1     1000000100000000000000000000011

sign                     number 

i.e. 1082130435

Some languages, such as C, will allow you to do this 
without giving an error. (What are the pluses and 
minuses of this?)



Types: Primitive vs. Reference

• There are two types in java: primitive and reference
•
•
• So far we have only seen primitive, except for 

String
•
• Primitive types represent very basic types (int, 

double, etc)



Primitive Types
• There are exactly 8 primitive types in Java
• Positive and negative whole numbers:
– byte, short, int, long
• Positive and negative numbers with decimal parts 

(“floating
points numbers”):
– float, double
• Characters (like a & * 6 /)
– char
• And one of them represents boolean values (true or false):
– boolean



Real numbers vs floating point

In a computer, we don't have an infinite amount of memory. 
Thus we can't actually store a number such as PI

It is also difficult for a computer to store something like

5.000000000000000000000000000000000001

Problem is it stores it as “base * 2^(some power)”



Char variables
• A character set is an ordered list of characters, and each
• character corresponds to a unique number
• • A char variable stores a single character from the Unicode
• character set
• char gender;
• gender = 'M';
• • Unicode is an international character set, containing symbols
• and characters from many world languages
• • Character values, also called character literals are delimited
• by apostrophes:
• 'a' 'X' '7' '$' ',' '\n'



But what about '
• What if we want to store an ' inside of a char?
•
• char x = ''';   // (three single quotes)
•
•
• It will think the 2nd ' marks the end of the char!
•
• Answer: Use an escape sequence. To do this, write a \ before the
• character.
•
• char x = '\'';



Boolean Values
• Boolean values are used to store things that are either “true” or 

“false”
•
•



Arithmetic Expressions
•An expression is any combination of operands and [optional]  
operators.
• An operand can be a literal value (like 5 or 3.14 or 'a'), a 

variable, or the value returned by a method call (like 
nextInt())

•Arithmetic expressions use the following operators
• Addition: x + y

• Subtraction: x – y

• Multiplication: x * y

• Division: x / y

• Remainder: x % y 

• Negation: -x



Integer Division
•If both operands to the division operator (/) are integers, the 
result is an integer (the fractional part is discarded)

–  9 /  2 = 4
•The remainder operator (%) returns the remainder after dividing 
the second operand by the first

– 1 0 % 3  = 1
●Division by 0 with integers (e.g. 1  /  0)
●Produces run-time error
●The program has to avoid it, or it will crash



Careful!

You have to be careful. Things that are true in math are 
not necessarily true in Java.

int x = (1 / 2 ) + ( 1 / 2 ) ;

What is x? 



Careful!

double x = 1/2;

This does not work either. The problem is that both 1 
and 2 are ints. When you divide 1 by 2 as ints you get 0. 
Then it is converted to a double but it is too late



Better:

double x = 1.0/2.0;

OR

double x = .5;



Operator Precedence
•Operators can be combined into complex expressions:

result  =  total + count / max – offset;

•Operators have a well-defined precedence which determines the 
order in which they are evaluated

1)Expressions inside parentheses. 
2)Multiplication (*), division (/), and remainder (%) 
3)Addition (+) and subtraction (-)

•Parentheses and arithmetic operators with the same precedence 
are evaluated from left to right



Operator Precedence Examples
•What is the order of evaluation in the following expressions?

a + b + c + d + e

1 2 3 4

a + b * c - d / e

a / (b + c) - d % e

a / (b * (c + (d - e)))



Assignment Operator Precedence
•The assignment operator has a lower precedence than the 
arithmetic operators (meaning it is done LAST)

answer = sum / 4 + MAX * lowest;

4

1 3 2

First, the expression on the 
right side of the = operator is 
evaluated

Then the result is stored in the 
variable on the left-hand side



Assignment Operator Sides
•The left-hand and right-hand sides of an assignment statement 
can contain the same variable:

count = count + 1; First, 1 is added to the 
original value of count; the 
result is stored in a 
temporary memory location

Then, the overall result is stored into 
count, overwriting the original value

•The fact that the assignment operator has lower precedence than 
arithmetic operators allows us to do this



Meaning of life (part deux)
Another explanation for 9*6 = 42 is order of operations

Someone decided to be clever and write 9 as 1+8 and 6 as 5+1

1 + 8 * 5 + 1 = 42



Converting from one type to 
another

Sometimes we want to convert from one type to 
another. For example, you might want to put an 
int into a double or a double into an int (as best 
you can).



Widening conversion

Converts something that takes up less memory 
to something that takes up more.

e.g.

int -----> double

Usually no information lost.



Narrowing conversion
Converts something that takes up more memory 
to something that takes less more.

e.g.

double ----> int

Usually some information lost.



Types: Mixed Expressions

•Sometimes expressions will be complicated and have 
more than 1 type in them
•What if you try to do a mathematical operation on two 
different types.

Ex: 

3.5 * 2

The first operand is a double. The second operand is an 
int.



Types: Mixed Expressions

When you have mixed types like this, Java will always try to 
convert the NARROWER type to the WIDER type

For example, if you mix an int and double in an expression, 
Java will convert the int to a double

int x = 3.5 * 2;  // error---> trying to put a double into int



Types: Mixed Expressions

What will x equal in the following?

double x = 1.0 / 2 ; 



Types: Mixed Expressions

What will y equal in the following?

double y= 4 / 3 + 4.0 / 3;



Last Class

• Bases other than base-10
• Introduction to different types

»double, float, boolean, char, 
int (also long, short, byte)

• Mixed expressions



public class January19{
public static void main(String[] args) {

casting();
    introduceStrings();
 boolean checkIfQuestions = areQuestions();
    if ( checkIfQuestions ==  true) {
             answerQuestions();
     }
    else  {
            explainIfStatements();
      }
}

}

 



 Modulus %

The % operator is a binary operator (i.e. it 
takes to values—like +,-,*,/)

When dealing with positive numbers, it is 
the same thing as the remainder.

e.g. 15% 2 = what is the remainder of 15 
divided by 2?



Modulus as a clock
We all use modulus every single day.

When we use a clock, we always say an 
hour between 1 and 12 (or 0 and 23 in 24 
hour clock)

We don't say it is the 17616760 hour A.D.

That would be rather irritating!



Modulus as a clock

What time is it if I say “it is 29 hours after 
noon”



Modulus as a clock
One way to think of the expression

a % b

is it is asking you “What is the time if it is 
a hours after noon on a clock with b hours”

Only difference is you have 0 instead of 12 
(or b)



Warm-up Exercise

What would the following expression 
evaluate to?

int z = (5 + (11 % 5)) / (-2 % 1) ; 



http://www.ima.umn.edu/~arnold/disasters/ariane.html

http://www5.in.tum.de/~huckle/bugse.html



Last Class

• Various primitive types
• Integer Division
• % operator
• Arithmetic Expressions
• Mixed Type Expressions



public class January21{
public static void main(String[] args) {

casting();
strings();

    if (timeExists){   
          introduceIfStatements();
    }
    withEveryoneGoodWeekend();
}

}

 



Casting

Sometimes you will want Java to force Java to turn an 
expression from one type to another

For example, maybe we want to get the integer part of a 
number.

Then you can CAST a double to an int.



Casting

Write in parenthesis the type you want to convert to, and place
that before the expression you want to convert.

e.g. 

int x = (int) 7.5;

x is now set to be 7. 

Note: The conversions always round DOWN



Casting
Casting is very powerful 

Casting is very dangerous. You can lose information!



Casting

Casting is temporary: it does not change the type 
of the value in a variable for the rest of the 
program, only for the operation in which the 
value is cast

e.g. double x = 3.5;
int y = (int) x;

x is still a double!



Casting : Integer Division
What happens in the following:

double x = (double) 1 / 2;

Note: The casting operation is performed BEFORE any other
operation (unless there are parenthesis saying otherwise)



Careful again!
What happens in the following:

double x = (double) (1 / 2);

This is a case where you cast, but it is too late. The integer 
division has already been performed because of the parentheis



Part 4: Str i ng Basics

Sys te m. o ut . pr i nt l n( “ A Str i ng i s  ”   
+ “ a s e que nc e of c har ac te r s  “
+ “ i ns i de quo t ati on marks . ” ) ;



The String Type (1)
•As we saw earlier, a variable of type char can only store a 
single character value

char c1 = 'a';
char c2 = '%';

•To store an ordered sequence of characters, like a whole 
sentence, we can use a variable of type String



String Concatenation (+)

•In Java, + can be used to concatenate strings
–“hello” + ”world” results in "helloworld" 
–“hello” + “ world” results in “hello world”

• Notice the space before world
–“number ” + (5 + 2) results in “number 7”



A String literal cannot be broken 
across two lines of source code

•The following code fragment causes an error:
"This is a very long literal

that spans two lines" 

•The following code fragment is legal:

"These are 4 short concatenated " 
+ "literals " 
+ "that are on separate source-code " + 
"lines" 



String Variables and Values
•Variables of type String are declared just like variables of other 
types
•               String message;

•
•Actual String literals are delimited by double quotation marks 
(")

                String greeting = “Hello!”;



Mixed-Type Concatenation
Remember: the plus operator (+) is used for both 
arithmetic addition and for string concatenation
The function that the + operator performs 
depends on the type of the values on which it 
operates
–If both operands are of type String, or if one 
is of type String and the other is numeric, the 
+ operator performs string concatenation (after 
"promoting" the numeric operand, if any, to type 
String by generating its textual 
representation)



Mixed-Type Concatenation

This suggests a useful trick to convert a value 
whose type is a primitive type to a String: 
concatenate the empty String "" with the 
value

int i = 42;
String s = "" + i;
// s contains the String 

"42"



Trick questions

System.out.println(“5 + 3 =” + 5 + 3);

System.out.println(5 + 3 + “is the same as 5+3”);

System.out.println(“5+3 =” + (5+3));

Note: The + operator is evaluated from left to right



++ operator

The ++ operator can be used to add one one to an int.

int x = 5;
x++;

//adds one to x



++ operator

You can also write it before the variable

int x = 5;
++x;

//adds one to x



++ operator

The difference is the order of operations. x++ 
increments AFTER getting the value, ++x 
increments BEFORE getting the value

int x = 5, y=5;
System.out.println(x++); // prints 5, makes x=6
System.out.println(++y); //prints 6, makes y=6



-- operator

Same as ++ except it decreases the value of the 
variable.

int x = 5;
x--;



Recommendation

To avoid any confusion here, it is strongly 
recommend that you only use increment statements 
by themselves.

Do not do things like the following!

double y = (double) (x++ + --x);

It will just be confusing



+= assignment

Programmers got lazy and sick of constantly writing 
statements like

x = x +5;

So as a shortcut, you can write

x += 5 ; 

to mean the same thing



+=, -=, *=, /= assignment

You can also do this with -,*, and /



Constants (1)
•A constant is an identifier that is similar to a variable except that 
it holds one value for its entire existence
•In Java, we use the final modifier to declare a constant

final double PI = 3.14;

•The compiler will issue an error if you try to assign a value to a 
constant more than once in the program

final double PI = 3.14;
// Some more statements...
PI = 2.718;

// Error: cannot assign a value to a
// final variable more than once



COMP-202
Unit 3: Conditional 

Programming 

CONTENTS:
Boolean Expressions
The if and if-else Statements
The switch Statement
The Conditional Operator



Control Flow
•The default order of statement execution through a method is 
linear: one statement after the other, in the order they are written 
(from the top of the page down towards the bottom)
•Some programming statements modify that order, allowing us 
to:
–decide whether or not to execute some statements, or
–perform some statements over and over repetitively

•The order of statement execution is called control flow or flow 
of control



Control Flow: Sequence
•In the sequence structure, statements are executed in the order 
they appear in the code

•This is what we have seen so far



Control Flow: Conditional
•In the conditional structure, one of two courses of action is 
taken depending on whether a condition is true or false

condition

(rest of the program)

truefalse



if statements in Java
if ( booleanExpressionOrCondition){
     //do something
}
//following is optional
else if (booleanExpressionOrContiaion) {
     // do something else
}
else {
    // do something
}



if statements in Java : Example
if  ( x > 0 ){
      System.out.println(“positive”);
}
else if ( x < 0) {
       System.out.println(“negative”);
}
else {

System.out.println(“zero”);
}



A fair game!
String coin = getARandomFlip();
if  (coin.equals(“heads”) ){
      System.out.println(“I Win!”);
}
else if ( coin.equals(“tails”)) {
       System.out.println(“You lose!”);
}
else {

System.out.println(“What kind of a crazy coin 
do you have anyway?”);

}



if statements in Java : Example
if  ( x > 0 ){
      System.out.println(“positive”);
}
else if ( x >-1) {
       System.out.println(“<-1 but <0”);
}
else {

System.out.println(“zero”);
}



if statements in Java : Example
if  ( x > 0 ){
      System.out.println(“positive”);
}
else if ( x >-1) {
       System.out.println(“>-1 but <=0”);
}
else if (x > -2) {

System.out.println(“>-2 but <= -1”);
}
else {

System.out.println(“zero”);
}



if statements in Java : Example
if  ( x > 0 ){
      System.out.println(“positive”);
}
else if ( x >1) {
   System.out.println(“This statement is unreachable!”);
}
else {

System.out.println(“zero”);
}
Why is the highlighted section impossible to get to?



Java Libraries

The Java Sdk comes with many libraries which contain classes 
and methods for you to use. These are not technically part of the 
language, but they are types of classes that others have written to 
extend Java and come with Java.

Some of these include:

-a Math library
-String library
-Graphics library 
-Networking library



Java Libraries

You can find a list of libraries in Java 6 
http://download.oracle.com/javase/6/docs/api/index.html?overview-summary.html

To use a library, first find the name of the library you wish to use. 
For example, the first library at the link has the name

java.applet

Then, write at the top of your program

import name;



Example: Reading from Keyboard
One example is to read information from the keyboard that a user 
enters. There are methods that do this defined in the class 

http://download.oracle.com/javase/6/docs/api/java/util/Scanner.html

To use the Scanner class in your program, write at the top

import java.util.Scanner;

(you can also write import java.util.*;  if you want)



Example: Reading from Keyboard
To use the Scanner class, after writing the import 
statement above, you simply declare a variable of 
type Scanner.

Scanner can work to read both files and from the keyboard, 
so when you create a Scanner class variable, you tell it where 
to scan.

Scanner has defined in it methods that will do things such as 
search for the next integer.



RTFM
One of the best ways to learn about various methods that 
exist in classes such as this, is by reading the documentation.

Speaking of this, some of you may be wondering what the 
title stands for....To find that out, RTFM



Example: Reading from Keyboard
import java.util.Scanner;

public class ReadInput {
    public static void main(String[] args) {
         Scanner s = new Scanner(System.in);
         System.out.println(“Enter a number”);
         int number = s.nextInt();
         System.out.println(“You entered the number ” + number);
   }

}
Exercise to try: What will happen if the user enters letters 
instead of a number? What can we do about this?



Exercise: Computing the 
Pythagorean theorem

Write a program that does the 
following:

1)Reads two doubles as input from the user
2)Calls a method that computes the hypotenuse of a right 
triangle with those 2 entered numbers as sides. (The function 
should return a double)
3)Print the result
Hint: The square root method can be found in a class
java.lang.Math



Exercise: Absolute value
Write a program that does the 
following:

1)Reads an integer from the user
2)Calls a method that computes the absolute value of the 
integer.
3)Calls the absolute value method defined in java.lang.Math 
on the integer
4)Print the result of each method and make sure they are the 
same



Part 1: Boolean Expressions



Boolean Expressions: True or 
False

Expression Value
2010 is an odd number F
Elvis Presley died in 
1977.

T

Elvis Presley was born 
in the United States and 
had red hair.

F



Boolean Expressions
•Instead of evaluating to a numeric value, boolean expressions 
evaluate to either true or false

myNumber > 0 // can be either true or false

•You can assign the result of a boolean expression to a variable 
of type boolean:

boolean positive;
positive = (myNumber > 0);



Boolean Expressions in Java
•A boolean expression is a combination of operators and 
operands, and it evaluates to a boolean value
•A boolean expression can be:
–The comparison of two values using a comparison operator
–A variable which has type boolean
–A call to a method that returns a type boolean
–true or false (Java's boolean literals)
–The negation of another boolean expression using the ! operator
–The combination of two or more other boolean expressions using the && or 
|| operators



Boolean Expressions 
with Comparison Operators

Expression Meaning Value
5 == 2 5 is equal to 2 F
! (10 >= 5 10 is greater or 

equal to 5
T

 -2 < 4 -2 strictly less than 
4 

T



Boolean Expressions 
with Logical Operators

Expression Meaning Value
x != 5 && y > 2 x is not equal to 5 

and y is greater 
than 2.

Depends 
on 

x and y

! (10 == 5) The negation of 
“10 is equal to 5”

T

 1 < 0 || 1 > 0 1 is less than 0 or 
1 is greater than 0

T



More Boolean Expressions 
Expression Meaning Value

true Something that is 
always true.

T

! false The negation of 
something that is 
always false.

T



Comparison Operators (1)
The result of a comparison is always true or false
Used to compare numeric or character values
== : equal to
!= : not equal to
<  : less than
>  : greater than
<= : less than or equal to
>= : greater than or equal to



Comparison Operators (2)
•Equality (==) and inequality (!=) operators apply to values that 
have any type
•The other comparison operators (<, <=, >, >=) only apply to 
values which have a numeric type (byte, short, int, long, 
float, double) or that have type char
•If the operands of a comparison operator have different types, 
the operand whose type has lower precision gets promoted to the 
other operand's type 



Comparison Operator Precedence
•Comparison operators have 

– lower precedence than arithmetic operators
– higher precedence than the assignment operator

•
boolean b = a > c * d + e;

1 234

1. The product of c and d is evaluated first

2. Then, the value of c * d is added to e

3. Then, the value of c * d + e is compared to the value of a

4. Finally, the result of the comparison is stored in variable b



Character Comparisons (1)
•In Java, each character (like '?' or 'm') is associated with a 
number.
•The following expression evaluates to true because the number 
assigned to the character '+' by the Unicode character set is 
lower than the number assigned to the character 'J' by the same 
character set:

boolean lessThan = '+' < 'J';

•Do not hesitate to use this property of characters in your 
programs. 



Floating Point Comparisons (1)
•You should rarely use the equality operator (==) when 
comparing two floating point values (float or double)
•In many situations, you might consider two floating point 
numbers to be "close enough" even if they aren't exactly equal

– Better approach: check if their difference is less than a 
certain threshold



Floating Point Comparisons: 
Example

•
// Assuming f1 >= f2
difference = f1 - f2;
boolean essentiallyEqual = difference < 0.00001;



Logical Operators
•Boolean expressions can also use the following logical 
operators:

! Logical NOT

|| Logical OR

&& Logical AND

•All three operators take operands of type boolean and produce 
results of type boolean



Truth Tables
•The possible values of boolean expressions can be shown using 
truth tables
•A truth table contains all possible combinations of values for the 
terms in the expression
•The value of the expression for each combination is also shown
•Below is the truth table for boolean expression !a

a

true

false

!a

false

true



Exercise : More Complex

What would be the truth table for

(a && b) || ! (c && b)

That is to ask, what values of a,b, and c 
will make it so the above is true and what 
values will make it so it is false



Logical Operator Precedence (1)
•Like arithmetic operators, logical operators have precedence 
rules among themselves

1) !
2) &&
3) ||

•

a || b &&  !c

123 1. First, the negation of c is evaluated

2. Then, b is "AND-ed" with the value of !c

3. Finally, a is "OR-ed" with the value 
of b && !c



Logical Operator Precedence (2)
•Logical operators have 

– lower precedence than comparison operators
– higher precedence than the assignment operator

•

boolean b = a && c < d;

123

http://www.ima.umn.edu/~arnold/disasters/ariane.html
http://www5.in.tum.de/~huckle/bugse.html


if Statement trap

If you don't put { after the if statement, 
Java compiler will assume you only 
want 1 line inside your if statement.



if Statement trap

if (x > 0)
   System.out.println(“this is part of the if”);
   System.out.println(“This is not”);



if Statement trap

Another thing to be careful of is not to put a ; after the 
if statement. Always put a { instead.

What would happen if you just put a ;  by mistake?



if Statement Example 2
•  

The statements between braces { } form a block.

Whenever you want more than one statement to 
be executed as part of an “if” statement, use 
braces create a block.



Summary: if statement
• if (condition)
•     One statement 
•
• Example:
• if(x != 0)
•    width = x + 5;
•
•
•

• if (condition)
•     One block of statements
•
• Example:
• if(x == 0){
•     z = x + 3;
•     x = 5;
• }



Review Exercise: 
What will be displayed if this code executes?

• int x = 0, y = 0;
• if (y > 0 && y < 5 || !(x != 2))
• System.out.println("yes");
• System.out.println("congratulations!");



Aside: How The Java Compiler 
Evaluates  && and | |

●If left operand of a && expression evaluates to fal s e, the 
remaining operands are not evaluated

– In p1 && p2, if p1 is false, p2 is never looked at.

●If left operand of a | |  expression evaluates to tr ue, the 
remaining operands are not evaluated

– In p1 || p2, if p1 is true, p2 is never looked at.
•
• This is called “short-circuit” evaluation.



Aside: How The Java Compiler 
Evaluates  && and | |

This is useful in the following case. Suppose you have an int 
variable x and you aren't sure if x is equal to zero or not.

if ( x != 0 && 1 / x < 5 ) 



If statements,
If-else statements,

Nested if-else statements



Example: Bad Style

•
• boolean tall = height > 6.0;
• if(tall == true) x = 5;



Example: Bad Style 
Leads to a Common Error

•

• boolean tall = height > 6.0;
• if(tall = true) x = 5;



Example: Bad Style 
Leads to a Common Error

•
• boolean tall = height > 6.0;
• if(tall = true) x = 5;

This sets tall to true, so “x = 5” always executes, 
regardless of the value of height.
 
This is a logical error: compiler will not detect it! 



Example: Good Style Eliminates 
Possibility of Common Error

•
• boolean tall = height > 6.0;
• if(tall) x = 5;



if-else statements



Logic of an if-else Statement

condition
evaluated

statement1

(rest of the program)

truefalse

statement2



Summary: if-else statement

• if (condition)
•     One statement or block of 

statements
• else
•     One statement or block of 

statements



Each e l s e paired with most recent 
uninterrupted i f in same block

•
• if(x != 0) width = x + 5;
• x = 2;
• else {
•   width = x + 10;
•   x = x + 1;
• }



•
• if(x != 0) width = x + 5;
• x = 2;
• else {
•   width = x + 10;
•   x = x + 1;
• }

Compile-time error: 
e l s e isn't associated 
with any i f statement. 

x  = 2;  “interrupts” the 
if on the first line.

Each e l s e paired with most recent 
uninterrupted i f in same block



if(width > 0) {
  if(x != 0) width = x + 5;
  x = 2;
}
else {
  width = x + 10;
  x = x + 1;
}

Each e l s e paired with most recent 
uninterrupted i f in same block



if(width > 0) {
  if(x != 0) width = x + 5;
  x = 2;
}
else {
  width = x + 10;
  x = x + 1;
}

Each e l s e paired with most recent 
uninterrupted i f in same block



if(width > 0) {
  if(x != 0) width = x + 5;
  X = 2;
}
else {
  width = x + 10;
  x = x + 1;
}

This i f and this 
e l s e are in 
different blocks, 
so they are not 
paired together.

Each e l s e paired with most recent 
uninterrupted i f in same block



Exercise

Write a method called getAbs()

It should take as input a double and 
return the absolute value of it



Nested if Statements (2)
•One can write nested if-else statements like this:

    if ( condition1 )
if ( condition2 )

statement1;
else

statement2;
else

if ( condition3 )
statement3;

else
statement4;



Nested if Statements: Exercise
•Complete the main() method of the MinOfThree class by 
adding code which determines which of the three numbers 
entered by the user is the smallest number, and displays that 
number
•Can you write this code both with and without using block 
statements?



MinOfThree.java
• import java.util.Scanner;
•
• public class MinOfThree {
•   public static void main(String[] args) {
•     Scanner keyboard = new Scanner(System.in);
•     int num1, num2, num3, min;
•     
•     System.out.print("Enter a number: ");
•     num1 = keyboard.nextInt();
•     System.out.print("Enter another number: ");
•     num2 = keyboard.nextInt();
•     System.out.print("Enter a third number: ");
•     num3 = keyboard.nextInt();
•     
•     // Add your code here
•   }
• }



Multiple Execution Branches (1)
•Nested if / if-else statements are necessary when there are 
more than two branches / conditions / cases
•One can handle multiple branches by using the following idiom:

if ( condition1 ) {
// Code for condition 1

} else if ( condition2 ) {
// Code for condition 2

} else if ( condition3 ) {
// Code for condition 3
// ...

} else {
// Everything else, if needed

}



Multiple Execution Branches (2)
•This is equivalent to:

if ( condition1 ) {
// Code for condition 1

} else
if ( condition2 ) {

// Code for condition 2
} else

if ( condition3 ) {
// Code for condition 3
// ...

} else {
// Everything else, if needed

}

•But ensure your conditions are correct!



Multiple Branches
●//start
●if ( condition1 ) {

//do this
●

} else if ( condition2 ) {
//do that

●

} else if ( condition3 ) {
//do this other thing

●

} else {
// Everything else (4)

}
3

4

1

2

st ar t



Part 3: Advanced Conditional 
Statements

1) The switch statement
2) The conditional operator



The “switch” statement: example
• int x,y;
• switch(x+y){
•   case 5: System.out.print(“A”);
•   case 8: System.out.print(“B”);
•           System.out.print(“F”);
•   case 1: System.out.print(“C”);
•   default: System.out.print(“D”);
• }



The “switch” statement

• int x,y;
• switch(x+y){
•   case 5: System.out.print(“A”);
•   case 8: System.out.print(“B”);
•   case 1: System.out.print(“C”);
•   default: System.out.print(“D”);
• }

Case values must 
be literals or 
constants; all of 
same type as 
“test expression”.



What will this display?
● int section = 4;
●

● switch(section) {
●   case 1:
●     System.out.println("A");
●   default:
●     System.out.println("B");
●   case 2:
●   case 3: 
●     System.out.println("C");
●     System.out.println("4");
● }



 “switch” statement with “break”
• int x,y;
• switch(x+y){
•   case 5: System.out.print(“A”);
•           break;
•   case 8: System.out.print(“B”);
•           System.out.print(“F”);
•   case 1: System.out.print(“C”);
•           break;
•   default: System.out.print(“D”);
• }



What will this display?
int section;

System.out.print("Enter your COMP-202 section: ");
section = keyboard.nextInt();

switch(section) {
  case 1:
    System.out.println("Your section number is not prime.");
    break;
  case 2:
  case 3: 
    System.out.println("Your section number is prime.");
    break;
  default:
    System.out.println("There must be lots of students!");
}



What will this display?
int section;

System.out.print("Enter your COMP-202 section: ");
section = keyboard.nextInt();

switch(section) {
  default:
    System.out.println("There must be lots of students!");
  case 1: 
    System.out.println("Your section number is not prime.");
    break;
  case 2:
  case 3: 
    System.out.println("Your section number is prime.");
    break;
}



Summary of switch Statements
•The expression of a switch statement must evaluate to a value 
of type char, byte, short or int; it cannot be a floating point 
value, a long, a boolean, or any reference type, including 
String

•Note that the implicit boolean expression in a switch statement 
is equality
–The switch statement tries to match the expression with a value (it is never 
<, <=, >, nor >=)

•You cannot perform relational checks with a switch statement
•The value of each case must be a constant (either a literal or a 
final variable)
–It cannot be a plain (that is, non-final) variable



The conditional operator



The Conditional Operator
•

condition ? expression1 : expression2

•
•
•If condition evaluates to true, then expression1 is 
evaluated; if it evaluates to false, then expression2 is 
evaluated



Conditional Operator Examples (1)
•

larger = (num1 > num2) ? num1 : num2;
•
•If num1 is greater that num2, then num1 is assigned to larger;  
otherwise, num2 is assigned to larger



Conditional operator vs. if-else 
●The conditional operator is like an if-else statement, except that 
instead of executing one of two possible branches, it evaluates to 
one of two possible values.

l ar g e r = ( num1 > num2) ?  num1 :  num2;

i f ( num1 > num2)
l ar g e r = num1;

e l s e 
l ar g e r = num2;

...is the same as:



Conditional Operator Examples (2)
•

System.out.println ("Your change is " +
count + " dime" +
((count == 1) ? "" : "s"));

•

•If count evaluates to 1, then "dime" is printed
•If count evaluates to any value other than 1, then an "s" is 
added at the end of "dime"

http://download.oracle.com/javase/6/docs/api/index.html?overview-summary.html


•Exercise: 
•Use the conditional operator to 

•express “absolute value”.
•

•Absolute value examples:
•The absolute value of 6 is 6.
•The absolute value of -1 is 1.

http://download.oracle.com/javase/6/docs/api/java/util/Scanner.html


About Constants

final double PI = 3.1416;



Constants (1)
•A constant is like a variable except that it holds one value for its 
entire existence
•The compiler will issue an error if you try to assign a value to a 
constant more than once in the program



Advantages of Constants
•Constants can make programs easier to understand
•Constants facilitate changes to the code
•Constants prevent inadvertent errors


