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Introductiontotrees

Treerepresentsthenodesconnectedbyedges.Wewilldiscussbinarytreeorbinarysearchtree

specifically.

BinaryTreeisaspecialdatastructureusedfordatastoragepurposes.Abinarytreehasaspecial

conditionthateachnodecanhaveamaximumoftwochildren.Abinarytreehasthebenefitsofbothan

orderedarrayandalinkedlistassearchisasquickasinasortedarrayandinsertionordeletion

operationareasfastasinlinkedlist.

BinaryTree

ImportantTerms

Followingaretheimportanttermswithrespecttotree.

Path−Pathreferstothesequenceofnodesalongtheedgesofatree.

Root−Thenodeatthetopofthetreeiscalledroot.Thereisonlyonerootpertreeandonepathfrom

therootnodetoanynode.

Parent−Anynodeexcepttherootnodehasoneedgeupwardtoanodecalledparent.

Child−Thenodebelowagivennodeconnectedbyitsedgedownwardiscalleditschildnode.

Leaf−Thenodewhichdoesnothaveanychildnodeiscalledtheleafnode.

Subtree−Subtreerepresentsthedescendantsofanode.

Visiting−Visitingreferstocheckingthevalueofanodewhencontrolisonthenode.



Traversing−Traversingmeanspassingthroughnodesinaspecificorder.

Levels−Levelofanoderepresentsthegenerationofanode.Iftherootnodeisatlevel0,thenitsnext

childnodeisatlevel1,itsgrandchildisatlevel2,andsoon.

keys−Keyrepresentsavalueofanodebasedonwhichasearchoperationistobecarriedoutfora

node.

BinarySearchTreeRepresentation

BinarySearchtreeexhibitsaspecialbehavior.Anode'sleftchildmusthaveavaluelessthanitsparent's

valueandthenode'srightchildmusthaveavaluegreaterthanitsparentvalue.

BinarySearchTree

We'regoingtoimplementtreeusingnodeobjectandconnectingthemthroughreferences.

TreeNode

Thecodetowriteatreenodewouldbesimilartowhatisgivenbelow.Ithasadatapartandreferences

toitsleftandrightchildnodes.

structnode{

intdata;

structnode*leftChild;

structnode*rightChild;

};

Inatree,allnodessharecommonconstruct.



BSTBasicOperations

Thebasicoperationsthatcanbeperformedonabinarysearchtreedatastructure,arethefollowing−

Insert−Insertsanelementinatree/createatree.

Search−Searchesanelementinatree.

PreorderTraversal−Traversesatreeinapre-ordermanner.

InorderTraversal−Traversesatreeinanin-ordermanner.

PostorderTraversal−Traversesatreeinapost-ordermanner.

Weshalllearncreating(insertinginto)atreestructureandsearchingadataiteminatreeinthischapter.

Weshalllearnabouttreetraversingmethodsinthecomingchapter.

InsertOperation

Theveryfirstinsertioncreatesthetree.Afterwards,wheneveranelementistobeinserted,firstlocate

itsproperlocation.Startsearchingfromtherootnode,thenifthedataislessthanthekeyvalue,search

fortheemptylocationintheleftsubtreeandinsertthedata.Otherwise,searchfortheemptylocation

intherightsubtreeandinsertthedata.

Algorithm

IfrootisNULL

thencreaterootnode

return



Ifrootexiststhen

comparethedatawithnode.data

whileuntilinsertionpositionislocated

Ifdataisgreaterthannode.data

gotorightsubtree

else

gotoleftsubtree

endwhile

insertdata

endIf

Implementation

Theimplementationofinsertfunctionshouldlooklikethis−

voidinsert(intdata){

structnode*tempNode=(structnode*)malloc(sizeof(structnode));

structnode*current;

structnode*parent;

tempNode->data=data;

tempNode->leftChild=NULL;



tempNode->rightChild=NULL;

//iftreeisempty,createrootnode

if(root==NULL){

root=tempNode;

}else{

current=root;

parent=NULL;

while(1){

parent=current;

//gotoleftofthetree

if(data<parent->data){

current=current->leftChild;

//inserttotheleft

if(current==NULL){

parent->leftChild=tempNode;

return;

}

}

//gotorightofthetree

else{



current=current->rightChild;

//inserttotheright

if(current==NULL){

parent->rightChild=tempNode;

return;

}

}

}

}

}

SearchOperation

Wheneveranelementistobesearched,startsearchingfromtherootnode,thenifthedataislessthan

thekeyvalue,searchfortheelementintheleftsubtree.Otherwise,searchfortheelementintheright

subtree.Followthesamealgorithmforeachnode.

Algorithm

Ifroot.dataisequaltosearch.data

returnroot

else

whiledatanotfound

Ifdataisgreaterthannode.data

gotorightsubtree

else

gotoleftsubtree



Ifdatafound

returnnode

endwhile

returndatanotfound

endif

Theimplementationofthisalgorithmshouldlooklikethis.

structnode*search(intdata){

structnode*current=root;

printf("Visitingelements:");

while(current->data!=data){

if(current!=NULL)

printf("%d",current->data);

//gotolefttree

if(current->data>data){

current=current->leftChild;

}

//elsegotorighttree

else{



current=current->rightChild;

}

//notfound

if(current==NULL){

returnNULL;

}

returncurrent;

}

}


