Data Structures Lecture 20
CS 3613 Separ ate Chaining | mplementation

i
/llclass Hash defines the interface for Separate Chaining and Open Addressing Hash
/limplementations

11
class Hash {
protected:

unsigned int Index(int sizestring key); /IMap the key to an integer index
public:

virtual void Insert(string key)=0; /linsert a key

virtual void Remove(string key)=0; /IRemove a key

virtual bool IsMember (string key)=0; /Nskey in thetable

virtual bool IsFull(void)=0; /Nsthetablefull?

virtual bool IsEmpty(void)=0; /lIsthetable empty?

virtual int Keylndex(string key)=0; /IReturn theinteger index for key
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unsigned int Hash:: Index(int sizestring key)

{ unsigned int ndx=0;
for (i nti=0;i<key.length();i++) ndx=(ndx<<4)"(int)key[i];
return ndx% size;
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/
/lclass List definesthe attributes of alist of strings.

/IThelist isimplemented asan array of strings stored in lexicographic (alphabetic) order.
/[Thelist containsasentinel. L[0]="";

Il
classList{
int size; /INumber of available elements
int count; /INumber of occupied elements
string* L; /IPointsto an array of strings
public:
List(int sz=10) :size(sz),count(0) /IConstructor
{ L=new string[size];
Loj=""";
}
~List(); /IDestructor
classListFullException {}; /IThrown when thelist isfull
class ListEmptyException {}; /IThrown when thelist is empty
bool IsFull(void); /IDeterminesif thelist isfull
bool IsEmpty(void); /IDeterminesif thelist isempty
int Insert(string key) /Nnsertsakey inthelist
{ if (IsMember(key)) return O;
if (IsFull()) throw ListFullException();
inti;
for (i=++count;key<L[i-1];i--) L[i]=L[i-1];
L[i]=key;
return 1;
}
int Remove(string key) /IRemoves a key from thelist
{ inti=Index(key);
if (i==0) return O;
for (;i<count;i++) L[i]=L[i+1];
count--;
return -1;
bool IsMember (string key); /IDeterminesif the key isa member of thelist
int Index(string key); /IReturnstheindex of the key
/INmplemented as a binary search
[/lor zeroif the key isnot a member of thelist
int Count(void); /IReturnsthe number of keyson thelist
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/
/Iclass SHash defines the attributes of a Hash Table where collisions are resolved by putting them on

/la separate chain. A separatechainisimplement asalist.

11
class SHash : public Hash {
int size; /INumber of available entriesin the table
int count; /INumber of occupied entriesin thetable
List* L; /IPointsto aarray of collision resolution lists.
public:
SHash(int sz=37) /IConstructor
:size(sz),count(0){ L=new List[size];}
~SHash(); /IDestructor
void Insert(string key); /Nnsertsakey into thetable
{ unsigned int ndx=Index(sizekey);
int n=L[ndx].Count();
count+=L[ndx].Insert(key);
}
void Remove(string key); /I[Removes a key from the table
bool IsMember (string key); /IDetermines if parameter key isin thetable
bool IsFull(void); /IDeterminesif thetableisfull.
bool IsEmpty(void); /IDeterminesif thetableis empty.
int Keylndex(string key); /IReturnstheindex of the callision resolution
/Ichain for parameter key
int CollisionLength(string key); /IReturnsthelength of the collision resolution
/Ichain for parameter key
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