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char data;

struct BTreeNode ¥ 1Child;

struct BTreeNode ¥ rChild;
} BTREENODE;
BTREENODE * T; /% E IR ERG S WTEE * /
Void buildBTree (const char * szNodeData); /* BAL X x/
BTREENODE * parent (char data); /* REBIBES R MR R, BEAEFEIR B NULL * /
void child(char data, BTREENODE *¥* 1Child, BTREENODE ¥ ¥ rChild);

/x RIS EL RN TER =/

#endif

queue. h AN AT -

#ifndef QUEUE H
#define QUEUE H
#include "bTree.h"
typedef struct queueNode {
void * pItem;
struct queueNode * preNode;
struct queueNode * postNode;
} QUEUENODE;

QUEUENODE * queueFront; /% RELTB R BB T84T = /
QUEUENODE * queueRear; /* EXIRATI R st = /

void initQueue(); / * IR ACEAF = /

void addQueue (void* pItem); / * WA R —TEE = /

void* deleteQueue (); / * BERBA S M — 0%, B BAF K5, & Bl NULL % /
#endif

3.5 #rIEFNKIL

# define MAX LENGTH 128
QUEUENODE * mallocQueueNode (void * pItem) / * RPN &5 5 A BC AR RE S [A] + /
{

QUEUENODE * pQueueNode;

pQueueNode= (QUEUENODE * )malloc (sizeof (QUEUENODE)) ;

pQueueNode->pItem=pItem;

pQueueNode->preNode=NULL;

pQueueNode->postNode=NULL;

return pQueueNode;
}
void initQueue () / * W AEAT] = /
{

queueFront=NULL;

queueRear=NULL;
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void addQueue (void * pItem) / * WP M—PITE = /
{
QUEUENODE * mallocQueueNode (void * pItem);
QUEUENODE * pQueueNode;
if (queueFront==NULL && queueRear==NULL)
{
queueFront=mallocQueueNode (pItem);
queueRear=queueFront;
}
else
{
pQueueNode=mallocQueueNode (pItem);
pQueueNode->preNode=gqueueRear;
queueRear->postNode=pQueueNode;

queueRear=pQueueNode;

void* deleteQueue () / * BB RS ) — A0 F = /
{
void * pItem;
QUEUENODE * pQueueNode;
if (queueFront==NULL) / % ZBAFI A%, iR H] NULL % /
{
return NULL;

pQueueNode=queueFront;
if (queueFront==queueRear) /* BRI —PoE x /
{
queueFront=NULL;
queueRear=NULL;
}
Else /% B—PTTE M * /
{
queueFront=queueFront->postNode;
queueFront->preNode=NULL;
}
pItem=pQueueNode->pIltem; /* BERRE—TOE * /
free (pQueueNode) ; / * BB — B RS0 = /
return pItem;
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BTREENODE * mallocBTreeNode (char ¢) / * B G s asE) = /

{

BTREENODE ¥ pBTreeNode= (BTREENODE * )malloc (sizeof (BTREENODE) ) ;
pBTreeNode->data=c;

pBTreeNode->1Child=NULL;

pBTreeNode->rChild=NULL;

return pBTreeNode;

void freeNode (BTREENODE ¥ pBTreeNode) / * B4 s % /

{

free (pBTreeNode) ;

void buildBTreeWithInputValue () /AR MBEE X </

{

void parseInput (const char * szInput,char szNodeValue[]):
char szInput [MAX LENGTH], szNodeValue [MAX LENGTH];
memset (szInput, "\0',sizeof (szInput)):
/ *®E szInput PFRIFTFEFET R '\0', szInput BHMK/PH sizeof (szInput)BE; * /
memset (szNodeValue, "\0'", sizeof (szNodeValue));
printf ("input the node values:");
scanf ("%s",szInput);
parselInput (szInput, szNodeValue); / = K AB B RIS SR Ss A + /
buildBTree (szNodeValue); /B XMW %/
printf ("\n\n\n\n\n") ;
printf("The binary tree has been builded!");
printf ("\n\n\n\n\n") ;
printf("press any key to continue...”);
while (! kbhit ());

system("cls");

void findParent () /[ BEWH—F LG RE */

{

BTREENQODE ¥ pParent;

char nodeValue [MAX LENGTH];

memset (nodeValue, "\0',sizeof (nodeValue)); / * X nodevValue ¥k * /
printf ("input the char value of the node which you want to see its parent:");
scanf ("$ 8", nodevValue) ; /*BIABHS S %/
pParent=parent (nodeValue[0]); /* PR G mBE %/

printf ("\n\n\n\n\n") ;

if (pParent ! =NULL)

{
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printf ("The the parent of node\"$c\"ig\"%c\"! ", nodeValue[0],pParent->data);

}
else
{

printf("Don't find the parent of the node \"%c\"! ", nodeValue[0]);

printf ("\n\n\n\n\n") ;
printf("press any key to continue...”);
while (! kbhit ());

system("cls");

void findChildren () /[ BW—FERBTHER =/

{
BTREENODE * ¥ 1Child, ** rChild;
char nodeValue [MAX LENGTH];
memset (nodeValue, '\0',sizeof (nodevValue)); /* Xf nodevalue #ig4k = /
1Child= (BTREENODE ** Ymalloc(sizeof (BRTREENODE ¥ * }));
rChild= (BTREENODE ** )malloc(sizeof (BRTREENODE ¥ * }));
printf ("input the char value of the node which you want to see its children:");
scanf ("$s",nodeValue) ;
* 1Child=NULL;
* rChild=NULL;
child (nodeValue[0],1Child, rChild);
printf ("\n\n\n\n\n") ;
if((*1Child) ! =NULL)
{

/* RR T L5 R m¥ = /

printf ("The 1Child of node\"$c\"is\"$c\"! ", nodeValue[0], ( * 1IChild)->data);
}
else
{
printf("Don't find the 1Child of the node \"%c\"! ", nodeValue[0]);
}
printf("\n");
if((* rChild) ! =NULL)
{
printf ("The rChild of node\"$c\"is\"$c\"! ", nodeValue[0], ( ¥ rChild)->data);
}
else
{
printf("Don't find the rChild of the node \"%c\"! ", nodeValue[0]);
}
printf ("\n\n\n\n\n") ;

printf("press any key to continue...”);
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while (! kbhit ());

system("cls");

/ * ¥ Binary Tree x /
void buildBTree (const char ¥ szNodeData)
{
BTREENODE * mallocBTreeNode (char c);
BTREENODE * queueNode;
int len,i;
len=(int)strlen(szNodeData);
for (i=0; i<len; i++)
{
if(lT)
{
T=mallocBTreeNode (szNodeData[i]);
addQueue (T) ;
}
else
{
queueNode= (BTREENODE * )deleteQueue();
if (queueNode==NULL)
{
continue;
}
queueNode->1Child=mallocBTreeNode (szNodeData[i]);
addQueue (queueNode->1Child);
if(++i<len)
{
queueNode->rChild=mallocBTreeNode (szNodeData[i]);
addQueue (queueNode->rChild);

/xR ABERAA B S SRR A« /
void parseInput (const char * szInput,char szNodeValuel[])
{
size t len,i,J;
if(szInput!=NULL) /= AR FRFEH A RE =/
{
len=strlen (szInput); /* HE szInput BKE * /
for(i=0,9=0; i<len; i++) / * TEHE KR EATEF * /
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if(szInput[i]l==",")
{

continue; /% BRARIEIF = /
}
else
{

szNodeValue [j++]=szInput[i];

/ * ¥ szInput BIEIRL szNodevalue * /

/* RBBELARHLLER =/
BTREENODE * parent (char data)
{
BTREENODE * getParent (BTREENODE * pBTreeNode, char data);
1f(T==NULL || T->data==data)
{
return NULL;
}

return getParent (T, data):;

/* REVBREERNTER % /
void child (char data, BTREENODE ** 1Child, BTREENODE ** rChild)
{
void getChildren (BTREENODE ¥ pBTreeNode, char data, BTREENODE ¥ ¥ 1Child,
BTREENODE * ¥ rChild);
if (T==NULL)
{
* 1Child=NULL;
¥ rChild=NULL;
return;
}
getChildren(T,data,1Child, rChild);

BTREENODE * getParent (BTREENODE * T, char data) * B IHB R L & * /
{

BTREENODE * pBTreeNode=NULL;

if ((T->1Child ! =NULL && T->1Child->data==data) || (T->rChild! =NULL &&
T->rChild->data==data))



