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- E2|= AlEA ZHA|(Hierarchical Relationship) & HE240=
X2 A=
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Ed9] Of:

Ed|o] o CHEOIAL AL A | O[AHEE EX|
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« =E 4L C.:rootnode @ o
. Ep| TRO|A | AQ|O| L E (A)

« EtEF I E . terminal node
Ofgi= EECHE L EJFAAL| O UX| 2 =E (E FC D)

« L2 = E:internal node
 CIRH L EE X0t 2 E L E (A B)
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e " E A= LB C DO FE L E(parent node)
« - C B C, D= = E AQ| X}A I E(child node)
 ER L EJZE2 L E B, ¢, D= YA = E(sibling node)
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o
. O|Zl E2|9| BE EL FZHHHOR A
L
. RE EO| FADHUD O[T E2| MH HM Its
typedef struct _bTreeNode
{
BTData data,
struct _bTreeNode * left;
struct _bTreeNode * right;
} BTreeNode;
O|ZI Eg| =2 E35HH
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SICITH0) MQIE St

BTreeNode * MakeBTreeNode(void); // =E2 gwg
BTData GetData(BTreeNode * bt); // =20 &= GHO|HE vtat
void SetData(BTreeNode * bt, BTData data);

// =20 0o[eHE A&

left data right

- & SHoR LEE MY
)‘ HOIE| B2 left@} right = NULLE X 7|3}

NULL NULL
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S| It ol MAHE =52

. OIXI2 E2|O| O L C & MEH Jhs
BTreeNode * GetlLeftSubTree(BTreeNode * bt);
/] FE ME E2|o] A Zf B3}

BTreeNode * GetRightSubTree(BTreeNode * bt);

/] 22 NE E2|o| 24 3 #iE

void MakelLeftSubTree(BTreeNode * main, BTreeNode * sub);
// main8| ME 2I1Z ME EZ2|Z subs HZ!
void MakeRightSubTree(BTreeNode * main, BTreeNode * sub);

// main?| LEZE ME EZ2|= subs

re

A
=
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main &

int main(void)

{

BTreeNode * ndA =

BTreeNode * ndB =

BTreeNode * ndC =

ndB, ndB, ndCE O/&3st SetData 2l+ 2=

MakeBTreeNode( ) ;
MakeBTreeNode( ) ;

MakeBTreeNode( ) ;

Ulo

/] =E A MA
// = B AMA

/] =E ¢ MM

MakeLeftSubTree(ndA, ndB); // =& A9 &Z 2fAl LEZ L E B HA

MakeRightSubTree(ndA, ndC); // =E A9 2
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BTreeNode * MakeBTreeNode(void)

{
BTreeNode * nd = (BTreeNode*)malloc(sizeof(BTreeNode));
nd->left = NULL;
nd->right = NULL;
return nd;
}
?TData GetData(BTreeNode * bt)
return bt->data;
}
void SetData(BTreeNode * bt, BTData data)
{
bt->data = data;
}
BTreeNode * GetlLeftSubTree(BTreeNode * bt)
{
return bt->left;
}

Data Structures and Algorithms
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0|7l E2|o| 13

?TreeNode * GetRightSubTree(BTreeNode * bt)

}

void MakeLeftSubTree(BTreeNode * main, BTreeNode * sub)

{

return bt-)right;

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;

Data Structures and Algorithms
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O| 2l E| &-& main &

A
= A O

int main(void)

{

BTreeNode * bt1 = MakeBTreeNode(); main 20| dIot= EE|
BTreeNode * bt2 = MakeBTreeNode();

BTreeNode * bt3 = MakeBTreeNode(); 17

BTreeNode * bt4 = MakeBTreeNode(); &
SetData(bt1, 1); 5 | 9
SetData(bt2, 2),; &\/) N
SetData(bt3, 3); /

SetData(bt4, 4); <££>

MakeLeftSubTree(bt1, bt2);
MakeRightSubTree(bt1, bt3);
MakeLeftSubTree(bt2, bt4);

InorderTraverse(bt1);
return 0,

Data Structures and Algorithms 20
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void InorderTraverse(BTreeNode * bt)

4% MH Eg9 & mp {
InorderTraverse(bt->left);

FE L= BE WA= s printf("%d \n", bt->data);

o=® A8 B0 &3] } InorderTraverse(bt->right);

2E 20| A0{0F &

A= ME EZ| QEFE ME Eg|
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void InorderTraverse(BTreeNode * bt)

{
if(1bt)  // bt7} NULLO|® A7 &=
{
InorderTraverse(bt->left);
printf("%d \n", bt->data);
InorderTraverse(bt->right);
}
}

Data Structures and Algorithms 24
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void PreorderTraverse(BTreeNode * bt) void PostorderTraverse(BTreeNode * bt)

{ {
if(!bt) if(!bt)
{ {
? ?
} }
} }
void InorderTraverse(BTreeNode * bt)
{
if(!bt)

{ Level Order

InorderTraverse(bt->left);

/] &S| &9 :
printf("%d \n", bt->data); trave rSI ng?

InorderTraverse(bt->right);

Data Structures and Algorithms 25



Option: L E°| BI &

« St= L Ol A VisitFuncPtrl| 9|

typedef void VisitFuncPtr(BTData data);

void InorderTraverse(BTreeNode * bt, VisitFuncPtr action)

{
if(bt == NULL)
return,

InorderTraverse(bt->left, action);
action(bt->data); // actionO| 7t2|7|= &= HE
InorderTraverse(bt->right, action);

}

. . // VisitFuncPtrad 2 7| &2 2

?nt main() X O| | Sh
void ShowIntData(int data)

. {
¥?orderTraverse(bt1, ShowIntData); orintf("sd " data);

}

}

Data Structures and Algorithms
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A E2| o] 0|3}
. B9 HI|Wo| $A1S £ E2|2 Mt Z2 1Y

L Z9 B[O £A12 ALZO| Q4B F 44

. ARE O A0 0f2 80| AU

AU B9 EI|HO| £A1S 44 E2)2 I 74
L Al ERE B)M0] 413

C QIARS| THH O A M 292 D25} %OLE &

int main(void) ‘

{
(0 @

int result = 0,
Iy /

result = 7 + 4 %2 - 1; <:j>
A E3] ©
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S Eo|ol 4 m) TS EI|H SN mp 4 Eq|
» 7 BI|BOM =4 EC[2 HE2 02
- 2R BUIELE HE 2 oA ELZ Y

oS !
. A E2| 20| TR 0|7 Eq|
* BinaryTree2.h, BinaryTree2.c
. Al ER| 10| LB A

e ListBaseStack.h, ListBaseStack.c
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#include "BinaryTree2.h"

BTreeNode * MakeExpTree(char exp[]);

int EvaluateExpTree(BTreeNode * bt);
void ShowPrefixTypeExp(BTreeNode * bt);

void ShowInfixTypeExp(BTreeNode * bt);
void ShowPostfixTypeExp(BTreeNode * bt);

Data Structures and Algorithms
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+A E

|9 g YH: 2

CE w774

BTreeNode * MakeExpTree(char exp[])

Stack stack; .
BTreeNode * pnode;

int expLen = strlen(exp);
int 1,

StackInit(&stack); *
for(i=0, ilexplLen; i++)

pnode = MakeBTreeNode();

=

e

0o oH

AL = AEBHO| push

ARHE BHLEEH ARROIA £ 79
ALK THLHO, XA EE2 HA!

A LS AZGN UHSOT Ef=
Al 2EHO|| push

%f(isdigit(exp[i])) /] D|HAR2EH

SetData(pnode, exp[i]-'0");

({else /] AL EHEH

MakeRightSubTree(pnode, SPop(&stack
SPop(&stack)

MakeLeftSubTree(pnode
SetData(pnode, explil]);

}
SPush(&stack, pnode);
return SPop(&stack);

4

4

N "
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+4] E2]0| 3] @Y

void ShowPrefixTypeExp(BTreeNode * bt) void ShowNodeData(int data)
{ {
PreorderTraverse(bt, ShowNodeData); if(0<=data && data<=9)
} printf("%d ", data);
else
void ShowInfixTypeExp(BTreeNode * bt) printf("%c ", data),
{ }
InorderTraverse(bt, ShowNodeData);
}
void ShowPostfixTypeExp(BTreeNode * bt)
{
PostorderTraverse(bt, ShowNodeData);
}

typedef void VisitFuncPtr(BTData data);
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-1 — - L

// ListBaseStack.h2| type MOl HA L Q
%k .
int main(void) typedef BTreeNode * BTData;

( L 0|7 2] B
char exp[] = "12+7%"; BinaryTree2.h, BinaryTree2.c

BTreeNode * eTree = MakeExpTree(exp);
o AEH

printf("H HI[EHC &AL "); ListBaseStack.h, ListBaseStack.c
ShowPrefixTypeExp(eTree); printf("\n");
e Al E7| T+

printf("S? H7|EHC| A "), ExpressionTree.h, ExpressionTree.c
ShowInfixTypeExp(eTree),; printf("\n");

e main &f = S H
printf ("= H7|ES| A "), ExpressionMain.c
ShowPostfixTypeExp(eTree); printf(“\n");

printf("EALS] Z3t: %d \n", EvaluateExpTree(eTree));

return 0;
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%nt EvaluateExpTree(BTreeNode * bt)

int opl, op2;

INgs =

if(GetLeftSubTree(bt)==NULL && GetRightSubTree(bt)==NULL)
return GetData(bt);

/A T

opl = EvaluateExpTree(GetLeftSubTree(bt)); // XER LKt

op2 = EvaluateExpTree(GetRightSubTree(bt)); // FH®™ I|AX}

%witch(GetData(bt)) // GALXE =l

case '+':

return opl+op2;
case '-':

return opl-op2;
case 'x':

return oplxop2;
case '/':

return opl/op2;

}

return 0;
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