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Agenda

• The for/each loop
• Scanner and command-line input
• Generics
• Autoboxing
• Varargs
• Printf
• Reading command-line input
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For/Each Loops

• Idea
– Instead of looping with a numeric index, set a local 

variable to each item of a collection or array in order

• Basic syntax
– for(Type item: collectionOrArrayOfTypes) {( yp O yO yp ) {

doSomethingWith(item);
}

• Applies to
List Map Queue Set and other collections– List, Map, Queue, Set, and other collections

– Arrays
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For/Each Loops: Example

public static void listEntries(String[] entries) {
for(String entry: entries) {for(String entry: entries) {

System.out.println(entry);
}

}

• Result
String[] test = {"This", "is", "a", "test"};
listEntries(test);

This
is
a
test
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Reading Simple Input: 
the Scanner Classthe Scanner Class

• Basic Syntax
Att h S t S t i– Attach a Scanner to System.in

– Call nextLine, nextInt, nextDouble, etc
• Examplesp

Scanner inputScanner = 
new Scanner(System.in);

String s = inputScanner.nextLine();
int i = inputScanner.nextInt();
double d = inputScanner.nextDouble();

• Notes
– Scanner for System.in is useful only for simple testing

• Use a GUI in a real application
– But you can also attach a Scanner to a File, a Socket, aBut you can also attach a Scanner to a File, a Socket, a 

Process, and more
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Example: Printing Random 
NumbersNumbers
import java.util.*;

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

System.out.print("How many random nums? ");
S i tS S (S t i )Scanner inputScanner = new Scanner(System.in);
int n = inputScanner.nextInt();
for(int i=0; i<n; i++) {

System.out.println("Random num " + i +System.out.println( Random num  + i +
" is " + Math.random());

}
}

}
How many random nums? 5
Random num 0 is 0.22686369670835704
Random num 1 is 0 0783768527137797Random num 1 is 0.0783768527137797
Random num 2 is 0.17918121951887145
Random num 3 is 0.3441924454634313
Random num 4 is 0.61310532031708188

Using Generics

• Find a data structure that accepts Object(s)
A Li t Li k dLi t H hM H hS t St k– ArrayList, LinkedList, HashMap, HashSet, Stack

– Not arrays: they already take explicit types!
• Declare the data structure with the type(s) in yp ( )

angle brackets immediately after class name
– ArrayList<String> myStrings = new ArrayList<String>();

HashMap<String String> myHashtable =– HashMap<String,String> myHashtable =
new HashMap<String,String>();

• Insert objects of the appropriate type
i dd( i )– myStrings.add("Some String");

– myHashtable.put("Some Key", "Some Value");
• No typecast required on removalNo typecast required on removal

– String myValue = myStrings.get(0);
– String myOtherValue = myHashtable.get("Some Key");
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ArrayList Example: 
Explicit TypecastsExplicit Typecasts
import java.util.*;

public class ListTest1 {
public static void main(String[] args) {

System.out.print("How many entries? ");
Scanner inputScanner = new Scanner(System.in);
int n = inputScanner.nextInt();
List entries = new ArrayList();
for(int i=0; i<n; i++) {for(int i=0; i<n; i++) {

entries.add("This is entry " + i + ".");
}
String entry;
for(int i=0; i<entries.size(); i++) {

entry = (String)entries.get(i);
System.out.println(entry);

}}
}

}
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ArrayList Example: 
GenericsGenerics
import java.util.*;

public class ListTest2 {
public static void main(String[] args) {

System.out.print("How many entries? ");
Scanner inputScanner = new Scanner(System.in);
int n = inputScanner.nextInt();
List<String> entries = new ArrayList<String>();
for(int i=0; i<n; i++) {for(int i=0; i<n; i++) {

entries.add("This is entry " + i + ".");
}
for(String entry: entries) {

System.out.println(entry);
}

}
}}
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Autoboxingg

• You cannot insert primitives into tables, lists, or 
an thing else e pecting an Objectanything else expecting an Object
– Java provides wrapper types for this purpose (int  Integer, etc.)

• In Java 5, system converts automatically, y y
– Performance Warning

• Every insert converts to wrapper type (Integer above)
• Every retrieval converts to primitive type (int above)y p yp ( )
• Use arrays for performance-critical access

Old New
List nums = new ArrayList(); List<Integer> nums = y ()
int i = someCalculation();
nums.add(new Integer(i));
...

l

g
new ArrayList<Integer>();

nums.add(someCalculation());
...
iInteger val =

(Integer)nums.get(someIndex);
int num = val.intVal() + 1;
nums.add(new Integer(num));

int num =
nums.get(someIndex);

nums.add(num + 1);
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Example: Finding State Abbreviations 
Based on State NamesBased on State Names
public class StateMap extends HashMap {

public StateMap() {
stateMap = new HashMap<String,String>();
for(String[] state: stateArray) {

stateMap.put(state[0], state[1]);
}}

}
public HashMap<String,String> getStateMap() {

return(stateMap);
}}
private HashMap<String,String> stateMap;

public String[][] getStateArray() {
return(stateArray);return(stateArray);

}
private String[][] stateArray =

{ { "Alabama", "AL" },
{ "Al k " "AK" }{ "Alaska", "AK" },
{ "Arizona", "AZ" }, ….

}
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Example: Continued

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

StateMap states = new StateMap();
HashMap<String,String> stateAbbreviationTable =

states getStateMap();states.getStateMap();
Scanner inputScanner = new Scanner(System.in);
System.out.println("Enter state names. " +

"Hit RETURN t it ")"Hit RETURN to quit.");
String stateName;
String abbreviation;

14

Example: Continued

while(true) {
System out print("State: ");System.out.print( State: );
stateName = inputScanner.nextLine();
if (stateName.equals("")) {

System out println("Come again soon ");System.out.println("Come again soon.");
break;

}
bb i tiabbreviation =
stateAbbreviationTable.get(stateName);

if (abbreviation == null) {
abbreviation = "Unknown";

}
System.out.println(abbreviation);

}
}

}15



Example: Results

> java MapTest
Enter state names Hit RETURN to quitEnter state names. Hit RETURN to quit.
State: Maryland
MD
S kState: New York
NY
State: Virginiag
VA
State: Pennsylvania
PAPA
State: Ontario
Unknown 
State: (Return)State: (Return)
Come again soon.

16

Formatted Output: printf

• Takes a variable number of arguments
– System.out.printf("Formatting String", arg1, arg2, …);

• Advantages
L i l i i h h l i– Lets you insert values into output without much clumsier 
String concatenation.

– Lets you control the width of results so things line up y g p
– Lets you control the number of digits after the decimal 

point in numbers, for consistent-looking output

V i il t C/C i tf f ti• Very similar to C/C++ printf function
– If you know printf in C/C++, you can probably use Java's 

printf immediately without reading any documentationprintf immediately without reading any documentation
• Although some additions in time formatting and locales

– Use String.format to get the equivalent of C's sprintf
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Simple Example: printf vs. println

• General idea
Each %s entry in formatting string is replaced by next argument in– Each %s entry in formatting string is replaced by next argument in 
argument list. %n means newline. 

• Example
public static void printSomeStrings() {public static void printSomeStrings() {

String firstName = "John";
String lastName = "Doe";
int numPets = 7;
String petType = "chickens";
System.out.printf("%s %s has %s %s.%n", 

firstName, lastName, numPets, petType);
System.out.println(firstName + " " + lastName +System.out.println(firstName +   + lastName +

" has " + numPets + " " +
petType + ".");

}
• Result:
John Doe has 7 chickens.
John Doe has 7 chickens.
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Controlling Formatting

• Different flags
% f t i %f f fl ti i t b %t f– %s for strings, %f for floating point numbers, %t for 
dates, etc.

• Various extra entries can be inserted
– To control width, number of digits, commas, justification, 

type of date format, and more
• Complete detailsComplete details

– printf uses mini-language; complete coverage would take 
an entire lecture
However basic usage is straightforward– However, basic usage is straightforward

– For complete coverage, see
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Formatter.html#syntax

• Most common errors• Most common errors
– Using + instead of , between arguments (printf uses varargs)
– Forgetting to add %n at the end if you want a newline (not automatic)
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Printf Formatting Optionsg p

Stands For Options Example
%s String. Can output any data 

type. If arg is Object, toString 
is called.

%widths
Gives min num of chars. 
Spaces added to left if 

needed.

printf("%8s", "Hi")
outputs

"      Hi"

%d Decimal. Outputs whole 
number in base 10. Also %x 
and %o for hex and octal.

%widthd   %,widthd
Gives min width; inserts 

commas.

printf("%,9d", 1234)
outputs

"    1,234",

%f Floating point. Lets you line 
up decimal point and control 
precision.

%width.precisionf
%,width.precisionf

width includes comma and 

printf("%6.2f", Math.PI)
outputs

"  3.14"
decimal point.

%tx Time (or date). %tA for day, 
%tB for month, %tY for year, 
and many more

Date now = new Date();
printf("%tA, %tB ,%tY", now, now, now)

and many more. outputs
"Thursday, November 17, 2005"

%n Outputs a newline and a %, respectively. No automatic newline as with println.20

Printf Example: Controlling Width 
and Precisionand Precision
public static void printSomeSalaries() {

CEO[] softwareCEOs =CEO[] softwareCEOs =
{ new CEO("Steve Jobs", 3.1234),

new CEO("Scott McNealy", 45.5678),
new CEO("Jeff Bezos" 567 982323)new CEO("Jeff Bezos", 567.982323),
new CEO("Larry Ellison", 6789.0),
new CEO("Bill Gates", 78901234567890.12)};

System out println("SALARIES:");System.out.println("SALARIES:");
for(CEO ceo: softwareCEOs) {

System.out.printf("%15s: $%,8.2f%n", 
ceo getName() ceo getSalary());ceo.getName(), ceo.getSalary());

}}
SALARIES:

Steve Jobs: $    3.12$
Scott McNealy: $   45.57

Jeff Bezos: $  567.98
Larry Ellison: $6,789.00

Bill Gates: $78 901 234 567 890 12
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Printf Example: Controlling Width 
and Precisionand Precision
public class CEO {

private String name;private String name;
private double salary; // In billions

public CEO(String name, double salary) {p g y
this.name = name;
this.salary = salary;

}

public String getName() { return(name); }

public double getSalary() { return(salary); }public double getSalary() { return(salary); }
}
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Variable-Length Arguments

• The printf method takes any number of 
arguments
– You can use overloading to define a few versions of 

printf with different argument lengths but it takes anyprintf with different argument lengths, but it takes any 
number of arguments

• To do this yourself, use "type ... variable"
– variable becomes an array of given type
– Only legal for final argument of method
– Examples– Examples

• public void printf(String format, Object ... arguments)
• public int max(int ... numbers)

C ll (1 2 3 4 5 6) ( A OfI t )– Can call max(1, 2, 3, 4, 5, 6) or max(someArrayOfInts)

• Use sparingly
• You usually know how many arguments are possible23



Varargs: Example

public class MathUtils {
public static int min(int ... numbers) {public static int min(int ... numbers) {

int minimum = Integer.MAX_VALUE;
for(int number: numbers) {

if (number < minimum) {
minimum = number;

}
}

( i i )return(minimum);
}

public static void main(String[] args) {public static void main(String[] args) {
System.out.printf("Min of 2 nums: %d.%n",

min(2,1));
System.out.printf("Min of 7 nums: %d.%n",System.out.printf( Min of 7 nums: %d.%n ,

min(2,4,6,8,1,2,3));
}

}24

Summary

• For/Each loops are simple
C 't h dl ll it ti b t i th i– Can't handle all situations, but very easy in the cases in 
which they do apply

• Scanner simplifies basic parsing
– Easier than String.split and Integer.parseInt

• Generics simplify code
Increase safety also No performance hit– Increase safety also. No performance hit.

• Autoboxing is convenient
– But can hide performance costs

• Java finally has printf
– No more clumsy println's with string concatenation

• Varargs provides flexibility• Varargs provides flexibility
– For formatting, math, and other special-purposes methods
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