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Set Collection

m A Set implements the Collection
interface and requires that each
element be unique.

e "while”

"public”

" . interface”
class

Set of Integers Set of Strings Set of Time24 objects

Sets with Integer, String, and Time24 clements.




Map

m A map stores an element as a
key-value pair. In a pair, the first
field is the key which is an
attribute that uniquely identifies
the element. The second field is
the value which is an object
associated with the key.

key value

Map (continued)

The figure illustrates a map that might be used for
university administration. The map is a collection
of String-Integer pairs to denote the number of
students in each of its degree programs. The
name of the degree program is the key and the
number of students is the value

75 |

English 117 | Economics

‘ Computer Science | 240 |

‘ Business | 290‘ ‘ Music ‘ 40 | i




Map (continued)

m A map collection uses the key to
access the value field of the entry.
For instance, assume degreeMap is
the map collection for departments
and student counts. The operation
degreeMap.get("English") returns the
Integer component with value 117,
which identifies the number of
English students.

Map (concluded)

m The Set interface extends the
Collection interface, but the Map
interface is separate, since if defines
methods not relevant to general
collections.




Set and Map Interfaces

m The interfaces and collection classes
that define sets and maps. The
dashed lines indicate that the class
implements the interface.

Collection

TreeSet Collection

m TreeSet is implemented by a binary search
tree. As a result, it implements the
OrderedSet interface that extends the Set

interface and defines the methods first()
and last().




TreeSet Collection (concluded)

‘class TreeSet<T> implements OrderedSet<T> ds.util |

Constructor ‘

TreeSet()
Creates an empty ordered set whose elements have a specified type that
must implement  the Comparable interface

Methods
T|first()
Returns the minimum value of the elements in the set
T/ last()

Returns the maximum value of the elements in the set

String | toString()
Returns a string containing a comma separated ordered list of elements
enclosed in brackets.

Spell Checker

m A set is an ideal structure for the
implementation of a simple spelling
checker.

m The file "dict.dat” is a set of strings
containing approximately 25,000
words in lower case.

m For each word, call contains() to
determine whether the word is in the
dictionary set. If not, assume the word
Is misspelled and interact with the user
for instructions on how to proceed.




spellChecker()

public static void spellChecker(
String filename)
{
// sets storing the dictionary and the
// misspelled words
TreeSet<String> dictionary = new TreeSet<String>(),
misspelledWords = new TreeSet<String>();

Scanner dictFile = null, docFile = null;

// create Scanner objects to input dictionary

// and document

try

{
// dictionary and document streams
dictFile = new Scanner(new FileReader(‘'dict.dat'));
docFile = new Scanner(new FileReader(filename));

spellChecker() (continued)

catch(FileNotFoundException fnfe)

{
System.err._printIn('Cannot open a file™);
System.exit(l);

}

// string containing each word from the

// dictionary and from the document

String word;

// user response when a misspelled word is noted

String response;

// insert each word from file "dict.dat" into a set
while(dictFile_hasNext())
{
// input next word and add to dictionary
word = dictFile.next();
dictionary.add(word);
b




spellChecker() (continued)

// read the document word by word and check spelling
while(docFile.hasNext())

{

// get the next word from the document
word = docFile.next();

// 1ook word up in the dictionary; if not
// present assume word is misspelled; prompt
// user to add word to the dictionary, ignore
// it, or flag as misspelled
if (ldictionary.contains(word))
{
System.out._printin(word);
System.out._print(
x "a"(add) Ti"(ignore) " +
"*m*(misspelled) ");
response = keyln.next();

spellChecker() (concluded)

// if response is "a" add to dictionary;

// if not ignored, add to set of

// misspelled words

if (response.charAt(0) == "a%)
dictionary.add(word);

else if (response.charAt(0) == "m")
misspel ledWords.add(word) ;

¥
}
// display the set of misspelled words
System.out.printIn(""\nMisspelled words: " +

misspel ledWords);




Program 19.1

import java.io.FileReader;

import java.io.FileNotFoundException;
import java.util.Scanner;

import ds.util_TreeSet;

public class Programl9 1

{
// keyboard input stream used by main() and spellChecker()

static Scanner keyln = new Scanner(System.in);

public static void main(String[] args)
{
String fileName;
// enter the file name for the document
System.out.print("'Enter the document to " +
"spell check: ");
fileName = keyln.next();

Program 19.1 (concluded)

// check the spelling
spel IChecker(fileName);

}

< method spellchecker() listed in the
program discussion >




Program 19.1 (File “spell.txt”)

teh message contians the url for the web-page
and a misspeled url for the email adress

Program 19.1 (Run)

Enter the document to spell check: spell.txt

teh

"a"(add) Ti"(ignore) "m"(misspelled) m
contians

"a"(add) Ti"(ignore) "m"(misspelled) m
url

"a“"(add) “i“(ignore) "m*(misspelled) a
web-page

"a“"(add) “i"(ignore) "m*(misspelled) i
misspeled

"a"(add) Tfi"(ignore) "m"(misspelled) m
email

"a"(add) Tfi"(ignore) "m"(misspelled) i
adress

"a"(add) Tti"(ignore) "m"(misspelled) m

Misspelled words:

[adress, contians, misspeled, teh]




Set Operators

Union(A, B) Intersection(A. B)
AUB AMNB
||I‘l"||| ‘lilllllll'
Difference(A, B) Subset (A, B)

Design for Implementation of
Set Operations

public static <T> Set<T> setOp(Set<T> setA, Set<T> setB)
{

Set<T> returnSet;

// returnSet is a TreeSet or HashSet object depending on
// argument type
if (setA instanceof OrderedSet)
returnSet = new TreeSet<T>();
else
returnSet = new HashSet<T>();
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union(setA, setB)

public static <T> Set<T> union (Set<T> setA, Set<T> setB)
{

Set<T> setUnion;

// allocate concrete collection object for setUnion

// use iterator to add elements from setA
Iterator<T> iterA = setA.iterator();
while (iterA_hasNext()) setUnion.add(iterA.next());

// use iterator to add non-duplicate

// elements from setB

Iterator<T> iterB = setB.iterator();

while (iterB.hasNext()) setUnion.add(iterB.next());

return setUnion;

Intersection(setA, setB)

public static <T> Set<T> intersection (
Set<T> setA, Set<T> setB)
{

Set<T> setlntersection;

T item;

// allocate concrete collection object
// for setlntersection

11



iIntersection(setA, setB) (2)

// scan elements in setA and check whether
// they are also elements in setB
Iterator<T> iterA = setA.iterator();

while (iterA._hasNext())

{
item = iterA.next();
if (setB.contains(item))
setintersection.add(item);
}

return setlntersection;

difference(setA, setB)

public static <T> Set<T> difference (
Set<T> setA, Set<T> setB)
{

Set<T> setDifference;

T item;

// allocate concrete collection object for
// setDifference; then scan elements in setA and
//check whether they are not in setB
Iterator<T> iterA = setA.iterator();
while (iterA_hasNext())
{
item = iterA.next();
if (IsetB.contains(item))
setDifference.add(item);
3

return setDifference;

12



subset(setA, setB)

public static <T> boolean subset(
Set<T> setA, Set<T> setB)
{
return intersection(setA, setB).size() ==
setA.size();

Program 19.2

import java.io.*;

import java.util.Scanner;
import ds.util.Sets;
import ds.util_TreeSet;
import ds.util.Set;

public class Programl9_ 2

{

public static void main(String[] args)
{
// declare sets for current and new
// computer accounts
Set<String> oldAcct = new TreeSet<String>(),
currAcct = new TreeSet<String>(), processAcct,
newAcct, carryOverAcct, obsoleteAcct;
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Program 19.2 (continued)

// input names from file into the set

try

{
readAccounts('oldAcct.dat", oldAcct);
readAccounts("'currAcct.dat', currAcct);

}

catch(10Exception ioe)

{
System.err.printIn(**Cannot open account file");
System.exit(1);

bs

// use set union to determine all

// accounts to update

processAcct =
Sets.union(currAcct, oldAcct);

Program 19.2 (continued)

// use set intersection to determine

// carryover accounts

carryOverAcct =
Sets.intersection(currAcct, oldAcct);

// use set difference to determine new

// and obsolete accounts

newAcct = Sets.difference(currAcct, oldAcct);
obsoleteAcct = Sets.difference(oldAcct, currAcct);

14



Program 19.2 (continued)

// output statements provide a set
// description and a list of elements
// in the set

System.out.printIn(*'Old Accounts: Y
oldAcct);

System.out._printIn(*'Current Accounts: v
currAcct);

System.out.printIn(*'Process Accounts: Pt
processAcct) ;

System.out.printIn("'"New Accounts: Pt
newAcct) ;

System.out.printIn("Carryover Accounts: " +
carryOverAcct);

System.out.printIin(""Obsolete Accounts: ' +
obsoleteAcct);

Program 19.2 (concluded)

public static void readAccounts(
String filename, Set<String> t) throws I0Exception
{
Scanner sc = new Scanner(
new FileReader(Ffilename));
String acctName;

// input the set of current accounts
while(sc.hasNext())
{
acctName = sc.next();
t.add(acctName);
}
}

15



Program 19.2 (Run)

Old Accounts: [fbrue, gharris, lhung, tmiller]

Current Accounts: [ascott, fbrue, wtubbs]

Process Accounts: [ascott, fbrue, gharris, lhung,
tmiller, wtubbs]

New Accounts: [ascott, wtubbs]

Carryover Accounts: [fbrue]

Obsolete Accounts: [gharris, lhung, tmiller]

Maps

m A map stores data in entries, which are
key-value pairs. A key serves like an array
index to locate the corresponding value in

the map. As a result, we call a map an

associative array.

value,

key, value, |

key value

key-value entry

key, value,

Map as a collection of n entries
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The Map Interface

m Map method size returns the number of key/value
pairs in the Map.

m Map method 1sSEmpty returns a boolean
indicating whether the Map is empty.

m Map method clear () is identical to the one of the
Collection interface.

m Map method put creates a new entry in the map or
replaces an existing entry’s value.
= Method put returns the key’s prior associated value, or

nul I if the key was not in the map.

m Map method get returns the value associated to the

specified key in the map.

The Map Interface (2)

m Map method containsKey determines whether a
key is in a map.
m Map method remove () uses only the key as an
argument.
m A map does not have an iterator to scan its
elements.
m HashMap method keySet and HashMap
method entrySet return the keys and the
entries in a map as a set.
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The Map Interface (concluded)

interface MAP<K,V> (partial) ds.util |

void|clear()
Removes all mappings from this map.

boole|containsKey(Object key)
an Returns true if this map contains a mapping for the specified key.

boole|isEmpty()
an Returns true if this map contains no key-value mappings.

remove(Object key)
Removes the mapping for this key from this map if present. Returns the previous
value associated with specified key, or nul I if there was no mapping for key.

<

int|sizeQ)
Returns the number of key-value mappings in this map.

Access/Update Methods

~

get(Object key)
Returns the value to which this map maps the specified key or null I if the map
contains no mapping for this key.

put(K key, V value)
Associates the specified value with the specified key in this map. Returns the
previous value associated with key, or nul I if there was no mapping for key.

<

Map Collection

m Three of the several classes that implement interface
Map are Hashtable, HashMap and TreeMap.

m Hashtables and HashMaps store elements in hash

tables

m Hashing is a high-speed scheme for converting keys into
unique array indices.

m The load factor is the ratio of the number of occupied cells
inbtlhe hash table to the total number of cells in the hash
table.

m A hash table’s load factor affects the performance of
hashing schemes. The closer this ratio gets to 1.0, the
greater the chance of collisions.

m TreeMaps store elements in trees.
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1 // Fig. 20.18: HordTypeCount. java

2 Jf Program counts the mmber of ocrurresces of each word in a String.
3 imgort java.ubil.Nap;

4 import java.uiil.HashMap;

¥ import Jave.util.Set:

& mport jawa.uril.TresSer;

T Amport java.ubil.Scanner;

]

® public class ¥ordTypeCount
e {
1] public static vold main{ String[] args )
1= i
13 // create HashMap to store String keys and Integer values
14 Map< String, Integer > myMap = new HashMap< String, Integer >();
]

| [ createMapl wyMap }; // create map based on user input

] displayMep( myMap ); /7 display map cortent

1] ) /f end main

| ]

» /7 creare sap from user -inpur
21 private static woid createMap{ Mape 5tring. Integer > map )
i

Fig. 20.18 | Program counts the number of ccoumentes of each word in 2 String.
{Part | of 4.)

Scanner scamner = new Scanner{ System.in ); // create scanner
System.out.printin{ “Enter a string:™ }: // prompt for user €input
String dnput = scammer. nextline();

Ff tokemize the input
String[] tokens = input.split{ ™ ™ );

£ processing isput text
for [ String tokem : tokens )
i

5tring word = token. tolowerCasel(): // pet lowercase word

£ 1f the map contains the word
if { map.containskey( word ) ) /f is word in map

LRt R RS- A A4 R R RO E L

{
int count = map.get( word ); / et current count
map.put( word, count + 1 ); // increment count
} // end if
else
map.put( word, 1 ); // add new word with a count of 1 to map
} Jf end for

} /f end methed ereatedap

Fig. 20.18 | Program counts the number of oooumences of each word in 3 String.
(Part 2 of 4.)
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Jf display map contemt
private static void displaybap Map< String, Integer > map )
i

Set< String > keys = map.keySet(); // get keys

i/ sort keys
TrasSet< String » sortedkeys = new TresSet< String »{ keys ):

System.out.pristin{ ™\nMap contains:\nksy\r\t¥alue" );

/f gpenerate output for each key +in wap
for ( String key : sortedileys )
Systew. out printF{ "5-10sE1lsyn™, key, map.get( key ) };

Systen.out . pristF{
"\nsize: Fd\nisEmpty: ¥b\n", map.size(), map.isFmpty() ):
} /f end nethod displayap
8 I /f end rlass WardTypefount

RERSENBRRUREESEAEE

Fig. 20.18 | Prograny counts the number of occumences of each word im 2 String.
{Part 30f 4.]

Enter a string:
this is a sample sentence with several words this is another sample
sentence with several different words

Map contains:
Key Value
a

another
different
is

sample
sentence
several
this

with
words

NMNNRNNRE RS

size: 10
isEmpty: false

Fig- 20.18 | Progam counts the number of accumences of each word inz String.
(Pt 4 af4.]
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