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LLNode

public class LLNode {
private Cbject data;
private LLNode next;
public LLNode() { data = null; next

public LLNode(Object data) { this.data
public LLNode(Cbject data, LLNode next) {

this.data = data;

this.next = next;
}// LLNode( Obj ect LLNode)
public void setData((bject d) { data
public void setNext(LLNode n) { next

public Ooject getData() { return data; }
public LLNode getNext() { return next;

}//end class LLNode

BSTNode

public class BSTNode{
private Conparabl e data;
private BSTNode |eft;
private BSTNode right;
publ i c BSTNode( Conpar abl e d) {

dat a=d;

left=null; right=null;
}
public void setData(Conparable d) { data = d; }
public Conparable getData() { return data; }
public void setLeft(BSTNode ) { left =1; }
public BSTNode getLeft() { return left; }
public void setRight(BSTNode r) { right =r; }
public BSTNode getRight() { return right; }

}//class BSTNode

HashNode

public class HashNode{
private Object data;
private Object key;
private HashNode next;
publ i c HashNode( Cbj ect k, Object d){
key=k;
dat a=d;

public void setData(Object d){
dat a=d;

}
public oject getData() {
return data;

}
public void setKey(Object k){
key=k;

}
public Ooject getKey() {
return key;

}
public void setNext(HashNode n) {
next =n;

}
publ i c HashNode get Next () {
return next;

}
}//class HashNode

GraphNode

inport java.util.*;
public class G aphNode {
private Vector edges;
private String nyNane;
public GraphNode(String nane) {
edges=new Vector();
nyNane=nane;
}/ 1 GraphNode( Stri ng)
public voi d addEdge( GraphNode newAdj acency) {
edges. add( newAdj acency) ;
}// addEdge( G aphNode)
public Vector getAdjacencies() {
return(edges);
}/ 1 get Adj acenci es()
public String toString() {
return nyNane ;
}//toString()
publ i c bool ean equal s(Object o) {
if( o instanceof G aphNode )
return nmyNane. equal s(((G aphNode) o). nyNane);
return fal se;
}/ /1 equal s(Obj ect)
}//class G aphNode




Enumeration API

All Known Subinterfaces:
NamingEnumeration

All Known Implementing Classes:
StringTokenizer

public interfaceEnumer ation

Since:
JDK1.0

See Also:
Iterator , SequencelnputStream |, nextElement() , Hashtable
Hashtable.elements() , Hashtable.keys() , Vector , Vector.elements()

Method Summary

boolean | hasMbr eEl enent s()
Tests if this enumeration contains meleanents.

Object | next El ement ()
Returns the next element of this enumeration if this enumeration object has at lgast one

more element tprovide.




StringTokenizer API

java.lang.Object

+-- java.util.StringTokenizer

All Implemented I nterfaces:
Enumeration

public classStringT okenizer
extendObject
implementsEnumeration

Constructor Summary

StringTokeni zer ( String  str)
Constructs a string tokenizer for the specitedg.

StringTokeni zer ( String  str, String  delim)
Constructs a string tokenizer for the specstedg.

StringTokeni zer ( String  str, String  delim, boolean returnDelims)
Constructs a string tokenizer for the specsiedg.

Method Summary

int |count Tokens()

Calculates the number of times that this tokeninexsToken method can be calle
before it generates axception.

boolean |hasMor eEl enent s()
Returns the same value asitheMoreTokens method.

boolean | hasMbr eTokens()
Tests if there are more tokens available from this tokengtarg.

Object | next El ement ()

Returns the same value asrtegtToken method, except that its declared return
value isObject rather tharString

String | next Token()
Returns the next token from this striokenizer.

String  |next Token( String delim)
Returns the next token in this string tokenizgriag.




Methodsinherited from classjava.lang.Object

clone, equals, finalize, getd ass,
toString, wait, wait, wait

hashCode,

notify,

notifyAll,




String API

java.lang.Object

+-- java.lang. String

All Implemented I nterfaces:
ComparableSerializable

public final classString
extendObject
implementsSerializable Comparable

Constructor Summary

String()
Initializes a newly creat&lring object so that it represents an empty charaetguence,

St ri ng(byte[] bytes)
Construct a netring by converting the specified array of bytes using the platform’s
default charactezncoding.

St ri ng(byte[] ascii, int hibyte)

Deprecated. This method does not properly convert bytes into characters. As of JDK 11,
the preferred way to do this is via tBer i ng constructors that take a character-encoding natr
or that use the platform’s defadhcoding.
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St ri ng(byte[] bytes, int offset, int length)
Construct a ne@tring by converting the specified subarray of bytes using the platform’s
default charactezncoding.




St ri ng(byte[] ascii, int hibyte, int offset, int count)
Deprecated. This method does not properly convert bytes into characters. As of JDK 1.

preferred way to do this is via ti8t r i ng constructors that take a character-encoding name of

that use the platform’s defawdhcoding.

1, the

St ri ng(byte[] bytes, int offset, int length, String  enc)
Construct a netring by converting the specified subarray of bytes using the specifi
characteencoding.
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St ri ng(byte[] bytes, String  enc)
Construct a netring by converting the specified array of bytes using the specified
characteencoding.

St ri ng(char[] value)
Allocates a neBtring  so that it represents the sequence of characters currently cont
in the character arragrgument.

hined

St ri ng(char[] value, int offset, int count)
Allocates a ne®tring that contains characters from a subarray of the character array
argument.

St ri ng(String original)
Initializes a newly creat&tring object so that it represents the same sequence of
characters as the argument; in other words, the newly created string is a copy of the asigungpd

Nt

St ri ng( StringBuffer buffer)
Allocates a new string that contains the sequence of characters currently contained in

the

string bufferargument.

Method Summary

char |char At (int index)
Returns the character at the specifiddx.

int | conpar eTo( Object 0)
Compares this String to anottject.

int | conpar eTo( String anotherString)
Compares two stringgxicographically.

int |conpar eTol gnor eCase( String  str)
Compares two strings lexicographically, ignoring cassiderations.

String  |concat ( String  str)
Concatenates the specified string to the end dttig.

static ~ String | copyVal ueO (char[] data)

Returns a String that is equivalent to the specified chaaaucgr




static ~ String | copyVal ueX (char[] data, int offset, int count)
Returns a String that is equivalent to the specified chaaauagr

boolean |endsW t h( String  suffix)
Tests if this string ends with the specifatfix.

boolean |equal s( Object anObject)
Compares this string to the specifibgect.

boolean |equal sl gnor eCase( String anotherString)
Compares thistring  to anotheiString , ignoring caseonsiderations.

byte[]| |get Byt es()
Convert thiString  into bytes according to the platform’s default
character encoding, storing the result into a new érytey.

void | get Byt es(int srcBegin, int srcEnd, byte[] dst,
int dstBegin)

Deprecated. This method does not properly convert characters into byt
As of JDK 1.1, the preferred way to do this is viagheByt es( St ri ng
enc) method, which takes a character-encoding name, agehdyt es()
method, which uses the platform’s defantoding.
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byte[ | get Byt es(String enc)
Convert thiString  into bytes according to the specified character
encoding, storing the result into a new bateay.

void | get Char s(int srcBegin, int srcEnd, char[] dst,
int dstBegin)
Copies characters from this string into the destination chaaaeter

int  'hashCode()
Returns a hashcode for thiisng.

int i ndexCF (int ch)
Returns the index within this string of the first occurrence of the specitied
character.

int i ndexO (int ch, int fromindex)
Returns the index within this string of the first occurrence of the specitied
character, starting the search at the spedifidex.

int i ndexOf (String  str)
Returns the index within this string of the first occurrence of the specified
substring.

int /i ndexCF (String ~ str, int fromindex)
Returns the index within this string of the first occurrence of the specitied
substring, starting at the specifiediex.

String |i nt ern()
Returns a canonical representation for the shbjert.




int || ast | ndexCF (int ch)
Returns the index within this string of the last occurrence of the specified
character.

int || ast | ndexCF (int ch, int fromindex)
Returns the index within this string of the last occurrence of the specified
character, searching backward starting at the speaifite.

int || ast | ndexCF ( String  str)
Returns the index within this string of the rightmost occurrence of the
specifiedsubstring.

int || ast | ndexOf ( String  str, int fromindex)
Returns the index within this string of the last occurrence of the specified
substring.
int |1 engt h()

Returns the length of thaing.

boolean |r egi onMat ches(boolean ignoreCase, int toffset,
String  other, int ooffset, int len)
Tests if two string regions arqual.

boolean |r egi onMat ches(int toffset, String  other, int ooffset,
int len)
Tests if two string regions arqual.

String  |r epl ace(char oldChar, char newChar)
Returns a new string resulting from replacing all occurrencgd@ifiar
in this string withnewChar .

boolean |startsWth(String prefix)
Tests if this string starts with the specifieeffix.

boolean |startsWth(String prefix, int toffset)
Tests if this string starts with the specified prefix beginning a specifieq
index.

String  |subst ri ng(int beginindex)
Returns a new string that is a substring ofsthiisg.

String  |subst ri ng(int beginindex, int endIndex)
Returns a new string that is a substring ofsthiisg.

char] |t oChar Array()
Converts this string to a new charaateay.

String |t oLower Case()
Converts all of the characters in BiEng to lower case using the rules
of the default locale, which is returned lbycale.getDefault




String |t oLower Case( Locale locale)

of the givenLocale .

Converts all of the characters in ®igng to lower case using the rules

String [t oStri ng()
This object (which is already a string!) is itsetfirned.

string |t oUpper Case()

of the default locale, which is returned bgcale.getDefault

Converts all of the characters in ®igng to upper case using the rule

192}

String |t oUpper Case( Locale locale)

of the giverlocale.

Converts all of the characters in Bieng to upper case using the rule

|92}

String  [tri m)
Removes white space from both ends ofstiiisg.

static  String |val ueCf (boolean b)
Returns the string representation ofathelean argument.

static ~ String | val ueCf (char c)
Returns the string representation ofcther argument.

static ~ String |val ue (char[] data)
Returns the string representation ofcter arrayargument.

static  String | val ueCf (char[] data, int offset, int count)
Returns the string representation of a specific subarray didhearray
argument.

static  String | val ueOf (double d)
Returns the string representation oftdiigble argument.

static ~ String | val ue (float f)
Returns the string representation offibet  argument.

static ~ String |val ueC (int i)
Returns the string representation ofinihe argument.

static ~ String | val ueCf (long )
Returns the string representation ofiting argument.

static ~ String |val ueCf ( Object obj)
Returns the string representation of@hgect argument.

Methodsinherited from class java.lang.Object

clone , finalize , getClass , notify , notifyAll , wait , wait , wait
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Vector API

java.lang.Object

+-- java.util.AbstractCollection

+-- java.util.AbstractList

+-- java.util. Vector

All Implemented I nterfaces:
CloneableCollection List, Serializable
Direct Known Subclasses:
Stack

public classvector
extendsAbstractList
implementdList, CloneableSerializable

Constructor Summary

Vect or ()
Constructs an empty vector so that its internal data array ha® sind its standard
capacity increment izero.

Vect or ( Collection c)
Constructs a vector containing the elements of the specified collection, in the order t
returned by the collectionigerator.

Py are

Vect or (int initialCapacity)
Constructs an empty vector with the specified initial capacity and with its capacity
increment equal taero.

Vect or (int initialCapacity, int capacitylncrement)
Constructs an empty vector with the specified initial capacity and capacimyent.

Method Summary

void | add(int index, Object element)
Inserts the specified element at the specified position iMdbtsr.

boolean |add( Object 0)
Appends the specified element to the end oMiaisor.

11



boolean

addAl | ( Collection c)

Appends all of the elements in the specified Collection to the end of this
Vector, in the order that they are returned by the specified Collectierasor.
boolean | addAl | (int index, Collection c)
Inserts all of the elements in in the specified Collection into this Vectof at
the specifiegosition.
void |addEl enent ( Object obj)
Adds the specified component to the end of this vector, increasing its [size by
one.
int |capacity()
Returns the current capacity of théstor.
void |cl| ear ()
Removes all of the elements from Westor.
Object |cl one()
Returns a clone of thisctor.
boolean |cont ai ns( Object elem)
Tests if the specified object is a component invégtor.
boolean |cont ai nsAl | ( Collection c)
Returns true if this Vector contains all of the elements in the specified
Collection.
void | copyl nt o( Object [] anArray)
Copies the components of this vector into the speeifiag.
Object | el emrent At (int index)
Returns the component at the specifidéx.
Enumeration |e| enent s()
Returns an enumeration of the components of¢lior.
void |ensur eCapaci t y(int minCapacity)
Increases the capacity of this vector, if necessary, to ensure that it cap hold
at least the number of components specified by the minimum capegitment.
boolean |equal s( Object 0)
Compares the specified Object with this Vectoeéprality.
Object |first El enment ()
Returns the first component (the item at ir@eaf thisvector.
Object |get (int index)

Returns the element at the specified position in/dadsor.

int

hashCode()
Returns the hash code value for Yastor.
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int

i ndexCf (Object elem)
Searches for the first occurence of the given argument, testing for equ
using theequals method.

ality

int

i ndexCf (Object elem, intindex)
Searches for the first occurence of the given argument, beginning the
atindex , and testing for equality using tequals method.

search

pd

the

void |i nsert El ement At (Object obj, intindex)
Inserts the specified object as a component in this vector at the specitied
index .
boolean |i sEnpt y()
Tests if this vector has nomponents.
Object || ast El enent ()
Returns the last component of ¥ketor.
int || ast | ndexCf (Object elem)
Returns the index of the last occurrence of the specified objectvedtos.
int || ast | ndexOf (Object elem, intindex)
Searches backwards for the specified object, starting from the specifig
index, and returns an indexito
Object | r enpve(int index)
Removes the element at the specified position iVéuor.
boolean |r empbve( Object 0)
Removes the first occurrence of the specified element in this Vector If
Vector does not contain the element, timehanged.
boolean |r enpveAl | ( Collection C)
Removes from this Vector all of its elements that are contained in the
specifiedCollection.
void |renpveAl | El enent s()
Removes all components from this vector and sets its gigeoto
boolean |r enpveEl enent ( Object obj)
Removes the first (lowest-indexed) occurrence of the argument from this
vector.
void |r empbveEl enent At (int index)
Deletes the component at the specifiddx.
protected  |r enpveRange(int fromindex, int tolndex)
void Removes from this List all of the elements whose index is between
fromindex, inclusive and tolndegxclusive.
boolean |r et ai nAl | ( Collection c)

Retains only the elements in this Vector that are contained in the speg

ified

Collection.
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Object |set (int index, Object element)
Replaces the element at the specified position in this Vector with the
specifiedelement.

void |set El ement At (Object obj, intindex)
Sets the component at the specifidéx of this vector to be the specifig
object.

void |set Si ze(int newSize)
Sets the size of thisctor.

int size()
Returns the number of components invaor.

List |subLi st (int fromindex, int tolndex)
Returns a view of the portion of this List between fromindex, inclusive
tolndex,exclusive.

Object [] |t oArray()
Returns an array containing all of the elements in this Vector in the co
order.

Object [I |t oArray( Object [] a)
Returns an array containing all of the elements in this Vector in the co
order.

String [t oSt ri ng()
Returns a string representation of this Vector, containing the String
representation of eagiement.

void |trinmroSi ze()

Trims the capacity of this vector to be the vector’'s cusieat

Methodsinherited from classjava.util. AbstractList

iterator , listlterator , listlterator

Methodsinherited from class java.lang.Object

finalize , getClass , notify , notifyAll , wait , wait , wait

Methodsinherited from interface java.util.List

and

rrect

rrect

iterator , listlterator , listlterator
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Table of ASCII Character Values

0 nul
8 bs

16 dl e
24 can

32 sp

40
48
56
64
72
80
88
96
104
112
120

"X TVI@®O

X T T

1 soh

9 ht

17 dcl

25 em

33
41
49
57
65
73
81
89
97
105
113
121

<o~ <0~ >ORr— "

2 stx

10 nl

18 dc2
26 sub

34
42
50
58
66
74
82
90
98
106
114
122

*

2

N-"—OoONTCm:" "

3 etx

11 vt

19 dc3
27 esc

35
43
51
59
67
75
83
91
99
107
115
123

15

#

w +

—~oxO—TOHXO

4 eot

12

20 dc4

28
36
44
52
60
68
76
84
92
100
108
116
124

np

fs
$

— " T o~ —4rrgOABP-"

5 eng
13 cr
21 nak
29 gs
37 %
45 -
53 5
61 =
69 E
77 M
85 U
93 ]

101 e
109 m
117 u
125 }

6
14
22
30
38
46
54
62
70
78
86
94

102
110
118
126

ack
o)
syn

| < S+ ><ZTMVO-

7 bel
15 si
23 eth
31
39
47
55
63
71
79
87
95

103
111
119
127 de
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