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#include <stdio.h>
#include <stdlib.h>

typedef int BTData;
typedef struct _bTreeNode

{
BTData data;

} BTreeNode;

typedef BTDataBSTData;

struct _bTreeNode* left;
struct _bTreeNode* right;
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BTreeNode* MakeBTreeNode(void) {
BTreeNode* nd = (BTreeNodex*)mal loc(sizeof (BTreeNode));

if (nd) {
nd—>left = NULL;
nd—>r ight = NULL;
I

return nd;

}

BTData GetData(BTreeNode* bt) {
return bt—>data;
}

void SetData(BTreeNode* bt, BTData data) {
bt—>data = data;

}
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BTreeNodex GetlLeftSubTree(BTreeNode* bt) {
return bt—>left;
}

BTreeNode* GetRightSubTree(BTreeNode* bt) {
return bt—>right;
}

void MakelLeftSubTree(BTreeNode* main, BTreeNodex sub) {
if (main—>left != NULL)
free(main—>left);

main—>left = sub;

}

void MakeRightSubTree(BTreeNode* main, BTreeNode* sub) {
if (main—>right != NULL)
free(main—>right);

main—>right = sub;
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void InorderTraverse(BTreeNode* bt)
if (bt == NULL)
return;

InorderTraverse(bt—>left);
printf( "%d ", bt—>data );

InorderTraverse(bt—>right); Memory free
} NV = ER RAE 1A,

L

void ChangeleftSubTree(BTreeNode* main, BTreeNode* sub) {
main—>left = sub;

}

void ChangeRightSubTree(BTreeNode* main, BTreeNodex sub) {
main—>right = sub;

}
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BTreeNode *RemoveleftSubTree(BTreeNode *bt) {
BTreeNode =*delNode = NULL;
if (bt != NULL) {
delNode = bt—=>left;
bt—>left = NULL;

;

return delNode;

}

BTreeNode *RemoveRightSubTree(BTreeNode *bt) {
BTreeNode =*delNode = NULL;
if (bt != NULL) {
delNode = bt—>right;
bt—>right = NULL;

}

return delNode;
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void BSTMakeAndInit (BTreeNode** pRoot)
{

}

/] =0 HEE HOIE Brat,
BSTData BSTGetNodeData(BTreeNode* bst)
{

}

*pRoot = NULL;

return GetData(bst);
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void BSTShowAl | (BTreeNodex bst)
1

}

InorderTraverse(bst);
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void BSTInsert(BTreeNode** pRoot, BSTData data) {
BTreeNode* pNode = NULL; // parent node
BTreeNode* cNode = *pRoot; // current node
BTreeNode* nNode = NULL; // new node | M2 L= C7} =7}=!

e fKX &7,

while (cNode != NULL) { Slo =55

if (data == GetData(cNode))
return,

0193HI s

pNode = cNode;
if (GetData(cNode) > data)

cNode = GetlLeftSubTree(cNode);

else

cNode = GetRightSubTree(cNode);
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nNode = MakeBTreeNode();
SetData(nNode, data); Y oNode®] ME T o] Af cE= _;lt_;lr

void BSTInsert(BTreeNode** pRoot, BSTData data) {
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if (pNode != NULL) 1
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if (data < GetData(pNode))

MakeleftSubTree(pNode, nNode);

else
MakeRightSubTree(pNode, nNode);
}
else
{ !
*pRoot = nNode: €T~
}
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BTreeNode* BSTSearch(BTreeNode* bst, BSTData target) {
BTreeNode* cNode = bst; // current node
BSTData cd; // current data

while (cNode != NULL) {
cd = GetData(cNode);

if (target == cd)

return cNode;
else if (target < cd)

cNode = GetlLeftSubTree(cNode);
else

cNode = GetRightSubTree(cNode);

;

return NULL;
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BTreeNode* BSTRemove(BTreeNode** pRoot, BSTData target) {
BTreeNode* pVRoot = MakeBTreeNode();
BTreeNode* pNode = pVRoot; // panent node

BTreeNode* cNode = *pRoot ; // curfent node

BTreeNode* dNode; // delete node EELC AHAIS HE|E £
1 3l FE ?0f 7td RE A E.

ChangeRightSubTree(pVRoot, *pRoot); (462p)

while (cNode != NULL && GetData(cNode) != target) {
pNode = cNode;

. AMl CHe = A&t
if (target < GetData(cNode)) < LT EFA

cNode = GetlLeftSubTree(cNode); — =
else

cNode = GetRightSubTree(cNode);
I
if (cNode == NULL) /] ARl CHAOl E&THotAl ZE=C0HA
return NULL;
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if (GetLeftSubTree(dNode) == NULL && GetRightSubTree(dNode)
== NULL) {

if (GetLeftSubTree(pNode) ==
RemoveleftSubTree(pNode);
else

RemoveRightSubTree(pNode) ;

dNode)
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else if (GetLeftSubTree(dNode) == NULL |
GetRightSubTree(dNode) == NULL)
BTreeNode* dcNode; // delete nodell X}

i
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if (GetLeftSubTree(dNode) != NULL)
dcNode = GetleftSubTree(dNode);
else

dcNode = GetRightSubTree(dNode);

if (GetLeftSubTree(pNode) == dNode)
ChangeleftSubTree(pNode, dcNode);
else

ChangeRightSubTree(pNode, dcNode);
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BTreeNode* mNode = GetRightSubTree(dNode):; HS tE (QEZ M
BTreeNode* mpNode = dNode; E3|o| A|AzZh &7,
int delData; < - mpNode : T§H& =
while (GetLeftSubTree(mNode) != NULL) { |9 EmLE
mpNode = mNode; - mNode : OjX{& = E

mNode = GetlLeftSubTree(mNode);

¥
delData = GetData(dNode);
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SetData(dNode, GetData(mNode));
/] HHE =2
if (GetLeftSubTree(mpNode)

ChangelLeftSubTree(mpNode,

mNode)

else

=2 EEo ALY/ EES A2

etRightSubTree(mNode));

ChangeRightSubTree(mpNode, GetRightSubTree(mNode));

dNode = mNode;
SetData(dNode, delData);
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if (GetRightSubTree(pVRoot) != *pRoot)
*pRoot = GetRightSubTree(pVRoot);

free(pVRoot ) ;
return dNode;
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int main(void) { 12 45 6 7 8 9

BTreeNode* bstRoot ; 12 4 5 6 7 9

BTreeNode* sNode; // search node 2 4 5 6 7 9

BSTMakeAndInit (&stRoot ) ; 2 4 5 7 9

BSTInsert(&stRoot,5); BSTInsert(&bstRoot,8); BSTInsert(&stRoot,1);

BSTInsert(&stRoot,B6); BSTInsert(&bstRoot,4); BSTInsert(&stRoot,9);

BSTInsert (&stRoot,3); BSTInsert(&bstRoot,?2); BSTInsert(&stRoot,7);

BSTShowAl | (bstRoot); printf("#n");

sNode = BSTRemove(&bstRoot, 3); free(sNode);

BSTShowAl | (bstRoot); printf("Wn");

sNode = BSTRemove(&bstRoot, 8); free(sNode);

BSTShowAl | (bstRoot); printf("Wn");

sNode = BSTRemove(&stRoot, 1); free(sNode);

BSTShowAl | (bstRoot); printf("#n");

sNode = BSTRemove(&bstRoot, 6); free(sNode);

BSTShowAl | (bstRoot); printf("#n");

return O;



