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Hashtable

Tableisadatastructurewhichstoresdatainanassociativemanner.Inahashtable,dataisstoredinan

arrayformat,whereeachdatavaluehasitsownuniqueindexvalue.Accessofdatabecomesveryfastif

weknowtheindexofthedesireddata.

Thus,itbecomesadatastructureinwhichinsertionandsearchoperationsareveryfastirrespectiveof

thesizeofthedata.HashTableusesanarrayasastoragemediumanduseshashtechniquetogenerate

anindexwhereanelementistobeinsertedoristobelocatedfrom.

Hashing

Hashingisatechniquetoconvertarangeofkeyvaluesintoarangeofindexesofanarray.We'regoing

tousemodulooperatortogetarangeofkeyvalues.Consideranexampleofhashtableofsize20,and

thefollowingitemsaretobestored.Itemareinthe(key,value)format.

HashFunction
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Sr.No.Key Hash ArrayIndex

1 1 1%20=1 1

2 2 2%20=2 2



3 42 42%20=2 2

4 4 4%20=4 4

5 12 12%20=12 12

6 14 14%20=14 14

7 17 17%20=17 17

8 13 13%20=13 13

9 37 37%20=17 17

LinearProbing

Aswecansee,itmayhappenthatthehashingtechniqueisusedtocreateanalreadyusedindexofthe

array.Insuchacase,wecansearchthenextemptylocationinthearraybylookingintothenextcell

untilwefindanemptycell.Thistechniqueiscalledlinearprobing.

Sr.No.Key Hash ArrayIndex AfterLinearProbing,ArrayIndex

1 1 1%20=1 1 1

2 2 2%20=2 2 2

3 42 42%20=2 2 3

4 4 4%20=4 4 4

5 12 12%20=12 12 12

6 14 14%20=14 14 14

7 17 17%20=17 17 17

8 13 13%20=13 13 13

9 37 37%20=17 17 18

BasicOperations

Followingarethebasicprimaryoperationsofahashtable.

Search−Searchesanelementinahashtable.



Insert−insertsanelementinahashtable.

delete−Deletesanelementfromahashtable.

DataItem

Defineadataitemhavingsomedataandkey,basedonwhichthesearchistobeconductedinahash

table.

structDataItem{

intdata;

intkey;

};

HashMethod

Defineahashingmethodtocomputethehashcodeofthekeyofthedataitem.

inthashCode(intkey){

returnkey%SIZE;

}

SearchOperation

Wheneveranelementistobesearched,computethehashcodeofthekeypassedandlocatethe

elementusingthathashcodeasindexinthearray.Uselinearprobingtogettheelementaheadifthe

elementisnotfoundatthecomputedhashcode.

Example

structDataItem*search(intkey){

//getthehash



inthashIndex=hashCode(key);

//moveinarrayuntilanempty

while(hashArray[hashIndex]!=NULL){

if(hashArray[hashIndex]->key==key)

returnhashArray[hashIndex];

//gotonextcell

++hashIndex;

//wraparoundthetable

hashIndex%=SIZE;

}

returnNULL;

}

InsertOperation

Wheneveranelementistobeinserted,computethehashcodeofthekeypassedandlocatetheindex

usingthathashcodeasanindexinthearray.Uselinearprobingforemptylocation,ifanelementis

foundatthecomputedhashcode.

Example

voidinsert(intkey,intdata){

structDataItem*item=(structDataItem*)malloc(sizeof(structDataItem));

item->data=data;



item->key=key;

//getthehash

inthashIndex=hashCode(key);

//moveinarrayuntilanemptyordeletedcell

while(hashArray[hashIndex]!=NULL&&hashArray[hashIndex]->key!=-1){

//gotonextcell

++hashIndex;

//wraparoundthetable

hashIndex%=SIZE;

}

hashArray[hashIndex]=item;

}

DeleteOperation

Wheneveranelementistobedeleted,computethehashcodeofthekeypassedandlocatetheindex

usingthathashcodeasanindexinthearray.Uselinearprobingtogettheelementaheadifanelement

isnotfoundatthecomputedhashcode.Whenfound,storeadummyitemtheretokeepthe

performanceofthehashtableintact.

Example

structDataItem*delete(structDataItem*item){

intkey=item->key;

//getthehash



inthashIndex=hashCode(key);

//moveinarrayuntilanempty

while(hashArray[hashIndex]!=NULL){

if(hashArray[hashIndex]->key==key){

structDataItem*temp=hashArray[hashIndex];

//assignadummyitematdeletedposition

hashArray[hashIndex]=dummyItem;

returntemp;

}

//gotonextcell

++hashIndex;

//wraparoundthetable

hashIndex%=SIZE;

}

returnNULL;

}

HashTableisadatastructurewhichstoresdatainanassociativemanner.Inahashtable,dataisstored

inanarrayformat,whereeachdatavaluehasitsownuniqueindexvalue....Thus,itbecomesadata

structureinwhichinsertionandsearchoperationsareveryfastirrespectiveofthesizeofthedata.

Thisisthekeybehindasymptotics.Ifthehashfunctionisfastthenevenforsmallvaluesof"n"thehash

tablewillprobablybefasterthanasequentialsearch,thehashwilljustpointtotheplacewherethe



recordis....Soahashtableisfastifandbecausethehashingfunctionisfast.

HowHashtableWorks?Hashtableinternallycontainsbucketsinwhichitstoresthekey/valuepairs.The

Hashtableusesthekey'shashcodetodeterminetowhichbucketthekey/valuepairshouldmap.The

functiontogetbucketlocationfromKey'shashcodeiscalledhashfunction.

Hashtableisadatastructurethatusesahashfunctiontomapelements(keys)toanindex.ItoffersO(1)

amortizedtimeinsearching,insertinganddeleting.Acollisionoccurswhentwoormoreelementsare

hashed(mapped)tosamevalue.Forexample:Letthehashfunctionbehash(x)=x%10....Hencea

collisionoccurs.

Theyarewidelyusedinmanykindsofcomputersoftware,particularlyforassociativearrays,database

indexing,cachesandsets.Theideaofahashtableistoprovideadirectaccesstoitsitems.Sothatis

whytheitcalculatesthe"hashcode"ofthekeyandusesittostoretheitem,instedofthekeyitsel

BasicsofHashTables

Anelementisconvertedintoanintegerbyusingahashfunction.Thiselementcanbeusedasanindex

tostoretheoriginalelement,whichfallsintothehashtable.

Theelementisstoredinthehashtablewhereitcanbequicklyretrievedusinghashedkey.hash=

hashfunc(key)index=hash%array_size.


