Hash Tables
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« Operations

Direct Address Table

— Dictionary Operation

DIRECT-ADDRESS-SEARCH(T, k)

return T[k]

: key 40| k @ HIO|R Q| =27k 2| H

- O(1)

DIRECT-ADDRESS-INSERT(T, x)

Tlkey[x]] < x

27t x @ HO|HE HOIE0 &Y

- O(1)

DIRECT-ADDRESS-DELETE(T, x)

Tlkey[x]] < NIL

27t x @ HO|HE HO|Z0A &K

- O(1)



Direct Address Table
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(Ex) key = 5, 28, 19, 15, 20, 33, 12, 17, 10

(Ex) key = apple, tomato, banana, ....



Hash Table
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Hash Table
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(ex) key = 5, 28, 19, 15, 20, 33, 12, 17, 10
h(k) = k mod 9



Chained Hash Table

« Chaining
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T[h[k]] < head of the linked list

(ex) key = 5, 28, 19, 15, 20, 33, 12, 17, 10
9 slots, h(k) = k mod 9



Chained Hash Table

« QOperations
CHAINED HASH SEARCH(T,k)
. search for an element with key k in list T[h(k)]
: worst case (n /08| 2= key 7} StLES| £&0 ¢ &) O(n)
. average case: O(n/m) (m: €% ) = 0(1)

CHAINED_HASH_INSERT(T,x)
. insert x at the head of list T[h(key[x])]
- O(1)

CHAINED HASH DELETE(T,x)
. delete x from the list T[h(key[x])]
: O(1) (doubly linked list &%)



Hash Functions

e Division method: h(k) = k mod m
(ex) m=12, k=100, h(k)=4
m 242 27p 2O M =O{ Tl Zo| HEZHE

« Multiplication method: h(k) = |[m (kA mod 1)]
0 <A< 1
- kA mod 1 => kA o] &8
 2ol9| m #fE MEHSIO T A QS

« Good hash function : simple & uniform



Map Classes in MFC

« Map =% |2
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CMap<CString, CString&,
CPoint, CPoint&> map;
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CMapWordToOb WORD - CObject ZQ2IE{ | CMapWordToOb map;
CMapWordToPtr WORD - void &£ 91 H CMapWordToPtr map;
CMapPtrToWord void Z Q& - WORD CMapPtrToWord map;
CMapPtrToPtr void EQ2IEf - void EQIE{ | CMapPtrToPtr map;

CMapStringToOb

XHE > CObject L OIEH

[H0

CMapStringToOb map;

CMapStringToPtr

g > void EQIH

[H0

CMapStringToPtr map;

CMapStringToString

AE > 2AE

[Ho

CMapStringToString map;




CMapStringToString map;

map["At2t"] = "Apple”;
map["Z”7|"] = "Strawberry";
map :IIEEII: — llGrapell;
map:ll_?__lc_jru: — "Milk";
CString str;

if(map.Lookup("&7|", str))
cout << "EH7| -> " << (LPCTSTR)str << endl:



Map =2
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POSITION pos = map.GetStartPosition();
while(pos '= NULL){
CString strKey, strValue;
map.GetNextAssoc(pos, strKey, strValue);
cout << (LPCTSTR)strKey << " -> " <<
(LPCTSTR)strValue << endl;
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Map S
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map.RemoveKey("&=");

map["T8"] = "Watermelon";

/] = & A ?— 7*"'#% 2} QI ok,

// POSITION Et Q| H== pos= O| M| O H|Of| A 1Y

pos = map.GetStartPosition();
while(pos = NULL){
CString strKey, strValue;
map.GetNextAssoc(pos, strKey, strValue);
cout << (LPCTSTR)strKey << " -> " <<
(LPCTSTR)strValue << endl;
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.

IIile

OH =
SR B

#include "stdafx.h"
#include "Console.h"
#include <afxtempl.h>

CWinApp theApp;
using namespace std;
UINT AFXAPI HashKey(CString& str)

{
LPCTSTR key = (LPCTSTR) str;
UINT nHash = 0;
while(*key)
nHash = (nHash<<5) + nHash + *key++;
return nHash;
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Map =2

int _tmain(int argc, TCHAR* argv[ ], TCHAR* envp[ ])

{
int nRetCode = O;

if (AfxWinlnit(...))
{ T
}

else

{
CMap<CString, CStrlng& UINT, UINT&> map;

map[CString ("Ar2t")] = 10;
map[CString ("&7|"] = 25;
map[CString ("2 L")] = 40;
map[CString ("==8/")] = 15;



Map =2

UINT nCount;

if(map. Lookup(CStrmg("*t”") nCount))
cout << "FEF" << nCount << "&XI7} HOFASLICE"
<< endl;

}

return nRetCode;
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