Chapter 12.
ElM(Search) 2

£33,




468-469p
OIZ! B4y Ealo| EMIE I AVL Ea]

- 152E{ 57HX] &MINZ XZo] 0|57 A

- 20| XX pEEFF O0ln)oll 7112 Azt
At
=

|

N

1) 8E Lc

(2
Qlf
-

) o)z 24

. AVL E2| (=E9| FIIH/AH Al 2AR FEE &= EL))

. AVL EL2|Q| &E&
-2-3 Eg| -2-3-4 Eg|
- Red-Black Eg| - B-tree

|Z] B4 E|2]| 2 ZHMIS ol

e © L

5t Eg|

| ==



S22 FE TE AVL B2
=8 2l=(balancing factor) J




470-473p

LL &EHR LL 2|

¢ LLYE] : AF2=E A= 271 2] A12]0] AU
S5 X222 F7]a £ 2= 19| 2
2o @E5 AjAl2 = OHELL.)

I
In
U
>

QUFEO1 of
(T1, T2, T3, T4 & =0|7}
SUst MEER|2tD 71Y.)
(T32] S0 72!

ChangelLeftSubTree( pNode, GetRightSubTree(cNode));

ChangeRightSubTree( cNode, pNode );
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ChangeRightSubTree( pNode, GetLeftSubTree(cNode));
ChangeLeftSubTree( cNode, pNode );
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int GetHeight (BTreeNode* bst) {
int leftH; // left height
int rightH; // right height

if (bst == NULL)

return O;
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leftH = GetHeight (GetlLeftSubTree(bst
e(b

rightH = GetHeight (GetRightSubTree(
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if (leftH > rightH)
return leftH + 1;

else
return rightH + 1;
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int GetHeightDiff(BTreeNode* bst)

{

int Ish; /] left sub tree height
int rsh; // right sub tree height

if (bst == NULL)
return O;

Ish = GetHeight (GetlLeftSubTree(bst));
rsh = GetHeight (GetRightSubTree(bst));
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BTreeNodex RotatelL(BTreeNode* bst)

{
BTreeNode* pNode;

BTreeNode* cNode;

pNode = bst;
cNode = GetlLeftSubTree(pNode);

ChangeleftSubTree(pNode, GetRightSubTree(cNode));
ChangeRightSubTree(cNode, pNode);
return cNode;
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BTreeNodex RotateRR(BTreeNode* bst)

{
BTreeNode* pNode;

BTreeNode* cNode;

pNode = bst;
cNode = GetRightSubTree(pNode);

ChangeRightSubTree(pNode, GetleftSubTree(cNode));
ChangeleftSubTree(cNode, pNode);
return cNode;
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BTreeNodex RotatelR(BTreeNode* bst)

{
BTreeNode* pNode;

BTreeNode* cNode;

pNode = bst;
cNode = GetlLeftSubTree(pNode);
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ChangeleftSubTree(pNode, RotateRR(cNode
return Rotatell (pNode); < | L 3=
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BTreeNodex RotateRL(BTreeNode* bst)

{
BTreeNode* pNode;

BTreeNode* cNode;

pNode = bst;
cNode = GetRightSubTree(pNode);
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ChangeRightSubTree(pNode, RotatelL(cNode));
return RotateRR(pNode); | RR 3|~
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BTreeNode* Rebalance(BTreeNode** pRoot) {
int hDiff = GetHeightDiff(*pRoot);
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if (GetHeightDiff(GetlLeftSubTree(*pRoot)) > 0)

* pRoot = RotatelL(*pRoot);

else
*pRoot = RotatelR(*pRoot);

}
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if (GetHeightDiff(GetRightSubTree(*pRoot)) < 0)

* pRoot = RotateRR(*pRoot);

else
*pRoot = RotateRL(*pRoot);

}

return *pRoot;
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BTreeNode* BSTInsert(BTreeNode** pRoot, BSTData data) {

if (xpRoot == NULL) { = s =
*pRoot = MakeBTreeNode(); thﬁjlgr%riT Z.*H;E?I.k
SetData(*pRoot, data);
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else if (data < GetData(*pRoot)) {
BSTInsert (&( (*pRoot)—>left),
*pRoot = Rebalance(pRoot);

data);

}

else if (data > GetData(*pRoot)) {
BSTInsert (&((*pRoot)—>right), data);
*pRoot = Rebalance(pRoot);

}
else {

return NULL; // 212 &= 3 26tAl 2=CF
}

return *pRoot;




