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The Conditional Operator, The Conditional Operator, reduxredux

(Another) Example:(Another) Example:

If If countcount equals 1, then equals 1, then "Dime""Dime" is printedis printed
If If countcount is anything other than 1, then is anything other than 1, then 
"Dimes""Dimes" is printedis printed

System.out.printlnSystem.out.println ("Your change is " + count +("Your change is " + count +
((count == 1) ? "Dime" : "Dimes"));((count == 1) ? "Dime" : "Dimes"));
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The switch StatementThe switch Statement

The The switch statementswitch statement provides another way to provides another way to 
decide which statement to execute nextdecide which statement to execute next
The The switchswitch statement evaluates an expression, statement evaluates an expression, 
then attempts to match the result to one of then attempts to match the result to one of 
several possible several possible casescases
Each case contains a value and a list of Each case contains a value and a list of 
statementsstatements
The flow of control transfers to statement The flow of control transfers to statement 
associated with the first case value that matchesassociated with the first case value that matches

The switch Statement (II)The switch Statement (II)

The general syntax of a The general syntax of a switchswitch statement is:statement is:

switch ( expression )
{

case value1 :
statement-list1

case value2 :
statement-list2

case value3 :
statement-list3

case ...

}

switch
and
case
are

reserved
words

If expression
matches value2,
control jumps
to here

switch and breakswitch and break

Often a Often a break statementbreak statement is used as the last is used as the last 
statement in each case's statement liststatement in each case's statement list

A A breakbreak statement causes control to transfer to the statement causes control to transfer to the 
end of the end of the switchswitch statementstatement
If a If a breakbreak statement is not used, the flow of statement is not used, the flow of 
control control will continue into the next casewill continue into the next case

Biggest common bug with switch, and a reason Biggest common bug with switch, and a reason 
why I use it sparinglywhy I use it sparingly
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switch Exampleswitch Example

switch (option) {
case 'A':

aCount++;
break;

case 'B':
bCount++;
break;

case 'C':
cCount++;
break;

}

An example of a switch statement:An example of a switch statement:

switch and default caseswitch and default case

A A switchswitch statement can have an optional statement can have an optional 
default casedefault case
The default case has no associated value and The default case has no associated value and 
simply uses the reserved word simply uses the reserved word defaultdefault
If the default case is present, control will If the default case is present, control will 
transfer to it if no other case value matchestransfer to it if no other case value matches
If there is no default case, and no other value If there is no default case, and no other value 
matches, control falls through to the statement matches, control falls through to the statement 
after the switchafter the switch

What can you switch on?What can you switch on?

The expression of a The expression of a switchswitch statement must statement must 
result in an result in an integral typeintegral type, meaning an integer , meaning an integer 
((bytebyte, , shortshort, , intint, , longlong) or a ) or a charchar
It cannot be a It cannot be a booleanboolean value or a floating value or a floating 
point value (point value (floatfloat or or doubledouble))
The implicit boolean condition in a The implicit boolean condition in a switchswitch
statement is equality (==, not .equals())statement is equality (==, not .equals())
Common for things like menu systems (Common for things like menu systems (““Enter Enter 
one of the above 5 optionsone of the above 5 options””))
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Comparing DataComparing Data

When comparing data using When comparing data using booleanboolean
expressions, it's important to understand the expressions, it's important to understand the 
nuances of certain data typesnuances of certain data types
WeWe’’ve talked about these, but now letve talked about these, but now let’’s s 
formalize itformalize it

Comparing Float ValuesComparing Float Values

You should rarely use the equality operator (You should rarely use the equality operator (====) ) 
when comparing two floating point values when comparing two floating point values 
((floatfloat or or doubledouble))
Two floating point values are equal only if their Two floating point values are equal only if their 
underlying binary representations match exactlyunderlying binary representations match exactly
Computations often result in slight differences Computations often result in slight differences 
that may be irrelevantthat may be irrelevant
In many situations, you might consider two In many situations, you might consider two 
floating point numbers to be "close enough" floating point numbers to be "close enough" 
even if they aren't exactly equaleven if they aren't exactly equal

Comparing Float Values (II)Comparing Float Values (II)

To determine the equality of two floats, you may To determine the equality of two floats, you may 
want to use the following technique:want to use the following technique:

if (Math.abs(f1 - f2) < TOLERANCE)
System.out.println ("Essentially equal");

If the difference between the two floating If the difference between the two floating 
point values is less than the tolerance, they are point values is less than the tolerance, they are 
considered to be equalconsidered to be equal
The tolerance could be set to any appropriate The tolerance could be set to any appropriate 
level, such as 0.000001level, such as 0.000001
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Comparing CharactersComparing Characters

As we've discussed, Java character data is based As we've discussed, Java character data is based 
on the Unicode character seton the Unicode character set
Unicode establishes a particular numeric value Unicode establishes a particular numeric value 
for each character, and therefore an orderingfor each character, and therefore an ordering
We can use relational operators on character We can use relational operators on character 
data based on this orderingdata based on this ordering
For example, the character For example, the character '+''+' is less than the is less than the 
character 'character 'J'J' because it comes before it in the because it comes before it in the 
Unicode character setUnicode character set
Appendix C provides an overview of UnicodeAppendix C provides an overview of Unicode

Comparing Characters (II)Comparing Characters (II)

In Unicode, the digit characters (0In Unicode, the digit characters (0--9) are 9) are 
contiguous and in ordercontiguous and in order
Likewise, the uppercase letters (ALikewise, the uppercase letters (A--Z) and Z) and 
lowercase letters (alowercase letters (a--z) are contiguous and in z) are contiguous and in 
orderorder

97 through 12297 through 122a a –– zz
65 through 9065 through 90A A –– ZZ
48 through 5748 through 570 0 –– 99
Unicode ValuesUnicode ValuesCharactersCharacters

String equalityString equality

Remember that in Java a character string is an Remember that in Java a character string is an 
objectobject
The The equalsequals method can be called with method can be called with 
strings to determine if two strings contain strings to determine if two strings contain 
exactly the same characters in the same orderexactly the same characters in the same order
The The equalsequals method returns a method returns a booleanboolean resultresult

if (name1.equals(name2))
System.out.println ("Same name");
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String inequalitiesString inequalities

We cannot use the relational operators to We cannot use the relational operators to 
compare stringscompare strings
The The StringString class contains a method called class contains a method called 
compareTocompareTo to determine if one string comes to determine if one string comes 
before anotherbefore another
A call to A call to name1.compareTo(name2)name1.compareTo(name2)

returns zero if returns zero if name1name1 and and name2name2 are equal (contain are equal (contain 
the same characters)the same characters)
returns a negative value if returns a negative value if name1name1 is less than is less than name2name2
returns a positive value if returns a positive value if name1name1 is greater than is greater than 
name2name2

compareTocompareTo exampleexample

if (name1.compareTo(name2) < 0)
System.out.println (name1 + "comes first");

else
if (name1.compareTo(name2) == 0)

System.out.println ("Same name");
else

System.out.println (name2 + "comes first");

Because comparing characters and strings is Because comparing characters and strings is 
based on a character set, it is called a based on a character set, it is called a 
lexicographic orderinglexicographic ordering

Lexicographic OrderingLexicographic Ordering
Lexicographic ordering is not strictly alphabetical Lexicographic ordering is not strictly alphabetical 
when uppercase and lowercase characters are when uppercase and lowercase characters are 
mixedmixed
For example, the string For example, the string "Great""Great" comes before comes before 
the string the string "fantastic""fantastic" because all of the because all of the 
uppercase letters come before all of the uppercase letters come before all of the 
lowercase letters in Unicodelowercase letters in Unicode
Also, short strings come before longer strings Also, short strings come before longer strings 
with the same prefix (lexicographically)with the same prefix (lexicographically)
Therefore Therefore "book""book" comes before comes before 
"bookcase""bookcase"
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Comparing ObjectsComparing Objects

The == operator The == operator can can be applied to objects, as we be applied to objects, as we 
mentioned beforementioned before
The The equalsequals method is also defined for all objects, but method is also defined for all objects, but 
unless we redefine it when we write a class, it has the unless we redefine it when we write a class, it has the 
same semantics as the == operatorsame semantics as the == operator
It has been redefined in the It has been redefined in the StringString class to compare class to compare 
the characters in the two stringsthe characters in the two strings
When you write a class, you can redefine the When you write a class, you can redefine the equalsequals
method to return true under whatever conditions are method to return true under whatever conditions are 
appropriateappropriate

Repetition StatementsRepetition Statements

Repetition statementsRepetition statements allow us to execute a allow us to execute a 
statement multiple times, often referred to as statement multiple times, often referred to as 
loopsloops
Like conditional statements, they are controlled Like conditional statements, they are controlled 
by boolean expressionsby boolean expressions
Java has three kinds of repetition statements: Java has three kinds of repetition statements: 
whilewhile, , dodo, and , and forfor

All are equivalent, but some are easier to use for All are equivalent, but some are easier to use for 
certain casescertain cases

The while StatementThe while Statement

A A while statementwhile statement has the following syntax:has the following syntax:

If the If the conditioncondition is true, the is true, the statementstatement is is 
executedexecuted
Then the condition is evaluated again, and if it is Then the condition is evaluated again, and if it is 
still true, the statement is executed againstill true, the statement is executed again
The statement is executed repeatedly The statement is executed repeatedly untiluntil the the 
condition becomes falsecondition becomes false

while ( condition )
statement;
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Logic of a while LoopLogic of a while Loop

statement

true false

condition
evaluated

ExampleExample

An example of a while statement:An example of a while statement:

If the condition of a If the condition of a whilewhile loop is false loop is false 
initially, the statement is never executedinitially, the statement is never executed
Therefore, the body of a Therefore, the body of a whilewhile loop will loop will 
execute zero or more timesexecute zero or more times

int count = 1;
while(count < 5) {

System.out.println(count);
count++;

}

More complex exampleMore complex example

Maintain a Maintain a running sumrunning sum
A A sentinel valuesentinel value is a special input value that is a special input value that 
represents the end of inputrepresents the end of input

Input validationInput validation
““While the user types an invalid value, reject and While the user types an invalid value, reject and 
wait for a valid value.wait for a valid value.””

Example: calculate mean of examsExample: calculate mean of exams
Similar to Similar to ifif statements, statements, whilewhile statements can be statements can be 
nested as wellnested as well
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Infinite LoopsInfinite Loops

The body of a The body of a whilewhile loop eventually must loop eventually must 
make the condition falsemake the condition false
If not, it is called an If not, it is called an infinite loopinfinite loop, which will , which will 
execute until the user interrupts the programexecute until the user interrupts the program
This is a common logical errorThis is a common logical error
You should always double check the logic of a You should always double check the logic of a 
program to ensure that your loops will terminate program to ensure that your loops will terminate 
normallynormally

Infinite LoopsInfinite Loops

An example of an infinite loop:An example of an infinite loop:

This loop will continue executing until This loop will continue executing until 
interrupted or until an underflow error occursinterrupted or until an underflow error occurs

int count = 1;
while(count <= 25) {

System.out.println(count);
count = count - 1;

}

Nested LoopsNested Loops

How many times will the string How many times will the string "Here""Here" be be 
printed?printed?

count1 = 1;
while(count1 <= 10) {

count2 = 1;
while(count2 <= 20) {

System.out.println("Here");
count2++;

}
count1++;

}
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break, version 2break, version 2

We saw We saw breakbreak in the context of in the context of switchswitch, but it can , but it can 
be used with be used with whilewhile (and other loops) as well; for (and other loops) as well; for 
example,example,

while(truewhile(true) {) {
if(iif(i > 10) break;> 10) break;
else i++;else i++;

}}

What is this code equivalent to? What is this code equivalent to? 
Generally, you donGenerally, you don’’t use break, but itt use break, but it’’s useful to have, s useful to have, 
especially if the while loop is very complexespecially if the while loop is very complex
If you have nested loops, break only breaks out of the If you have nested loops, break only breaks out of the 
most immediate loop, not all of themmost immediate loop, not all of them

returnreturn can be used to break out of a bunch of loops, but avoidcan be used to break out of a bunch of loops, but avoid

The do StatementThe do Statement

A A do statementdo statement has the following syntax:has the following syntax:

The The statementstatement is executed once initially, and is executed once initially, and 
then the then the conditioncondition is evaluatedis evaluated
The statement is executed repeatedly until the The statement is executed repeatedly until the 
condition becomes falsecondition becomes false

do {
statement;

} while(condition);

The do StatementThe do Statement

An example of a An example of a dodo loop:loop:

The body of a The body of a dodo loop executes at least onceloop executes at least once
WhatWhat’’s the result of this code fragment?s the result of this code fragment?
dodo is particularly useful for is particularly useful for ““interactive repetitioninteractive repetition””

int count = 0;
do {

count++;
System.out.println(count);

} while (count < 5);
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Comparing while and doComparing while and do

statement

true false

condition
evaluated

The while Loop

true

condition
evaluated

statement

false

The do Loop

The for StatementThe for Statement

A A for statementfor statement has the following syntax:has the following syntax:

for ( initialization ; condition ; increment )
statement;

The initialization
is executed once

before the loop begins

The statement is
executed until the

condition becomes false

The increment portion is executed at 
the end of each iteration

Logic of a for loopLogic of a for loop

statement

true

condition
evaluated

false

increment

initialization
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The for StatementThe for Statement

A A forfor loop is functionally equivalent to the loop is functionally equivalent to the 
following following whilewhile loop structure:loop structure:

initialization;
while(condition) {

statement;
increment;

}

The for StatementThe for Statement

An example of a An example of a forfor loop:loop:

The initialization section can be used to declare The initialization section can be used to declare 
a variablea variable
Like a Like a whilewhile loop, the condition of a loop, the condition of a forfor
loop is tested loop is tested priorprior to executing the loop bodyto executing the loop body
Therefore, the body of a Therefore, the body of a forfor loop will execute loop will execute 
zero or more timeszero or more times

for (int count=1; count < 5; count++)
System.out.println (count);

The for StatementThe for Statement

The increment section can perform any The increment section can perform any 
calculationcalculation

A A forfor loop is well suited for executing loop is well suited for executing 
statements a specific number of times that can statements a specific number of times that can 
be calculated or determined in advancebe calculated or determined in advance

for (int num=100; num > 0; num -= 5)
System.out.println(num);
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The for StatementThe for Statement

Each expression in the header of a Each expression in the header of a forfor loop is loop is 
optionaloptional
If the initialization is left out, no initialization is If the initialization is left out, no initialization is 
performedperformed
If the condition is left out, it is always If the condition is left out, it is always 
considered to be true, and therefore creates an considered to be true, and therefore creates an 
infinite loopinfinite loop
If the increment is left out, no increment If the increment is left out, no increment 
operation is performedoperation is performed

Next timeNext time

Finish Finish forfor
Start building more complex examples with loop Start building more complex examples with loop 
constructsconstructs
Think about how algorithms are created using Think about how algorithms are created using 
conditions and loopsconditions and loops


