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typedef struct bTreeNode
{
BTData data;
struct bTreeNode * left;
struct bTreeNode * right;
} BTreeNode;

-
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- BTreeNode * MakeBTreeNode(void); /] =EQ| MM

left data right

22? \]J °[3f BIEf LEZ TMoF 3fTfSto] AHAIBLLH
% 783t Hl°|E T SetData 3t43 E31M M5H E°lE
NULL NULL 814 leftet rightT NULLE A% 27(% ECf
- BTData GetData(BTreeNode * bt); /) =E0| MEE HO|HE Bzt

- void SetData(BTreeNode * bt, BTData data); // =E0| HO|E{& H%
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- BTreeNode * GetlLeftSubTree(BTreeNode * bt);

m B EB|0| Fa 7 Hish
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- BTreeNode * GetRightSubTree(BTreeNode * bt);

REZ ME EZ|9 4 gf High

- void MakeLeftSubTree(BTreeNode * main, BTreeNode * sub);
main2| 1% ME EZ2[Z subE HZ!

- void MakeRightSubTree(BTreeNode * main, BTreeNode * sub);

mainl| LEX AME EZ[Z subE AHZ!
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int main(void)

{

BTreeNode * ndA = MakeBTreeNode(); /] EE A MM
BTreeNode * ndB = MakeBTreeNode(); /) =E B MM

BTreeNode * ndC = MakeBTreeNode(); /] EE CMH

ndA, ndB ndCZ O/& 8t SetData &l + 2= &0 &2 L/0/E 2 &

/] =E A §I1F XA LEE LE B HZ
MakeleftSubTree(ndA, ndB);

/] CE A9 QEEZ XAl L EZ2 L E CHA
MakeRightSubTree(ndA, ndC);

A1 AR{3f ol B2 U 3ASL oI E2(F UEL £t
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BTreeNode * MakeBTreeNode(wvoid) 5

{ 3 AME 2 Sf2gel S
BTreeNode * nd = (ETPeeNode*}malloc(sizeof(BTreeNDde}};E
nd->left = NULL; T S n o

. ' BTreeNede * GetRightSubTree(BTreeNode * bt) i
nd->right = NULL; i{

return nd; i return bt->right; i

by L} i

BTData GetData(BTreeNode * bt) iwmid MakelLeftSubTree(BTreelode * main, BTreeNode * sub) i

{ K |

return bt->data; | if(main-»left != NULL) i

i free(main->left); i

} 5 < B NRel AR £EE

void SetData(BTreelNode * bt, BTData data) i e APAIE H ;}33/ i

i3 i

{ : :

bt->data = data; | :

) i void MakeRightSubTree(BTreeNode * main, BTreeNode * sub) |

gy :

i if(main->right != NULL) |

BTreeNode * GetlLeftSubTree(BTreelNode * bt) i e 7{3:__0” o 74| iE—‘,‘; i

{ i i

return bt->left; i main->right = sub; &#Kﬂfﬂ7ﬂ ;}Bi! i

} '} i




O|Fl E2f £tH main &=

L —

int main(void}

{
BTreeMode * btl = MakeBTreeNode(); /i =E bt1l A4
BTreeNode * bt2 = MakeBTreeNode(); /i EE bt2 A
BTreelode * bt3 = MakeBTreeNode(); // =X bt3 A4 //
BTreeNode * bt4 = MakeBTreeNode(); // =X bt4 A o

SetData(btl, 1);  // btle] 1 A

SetData(bt2, 2); // bt2o] 2 A} o

SetData(bt3, 3); // bt3o] 3 Az main 33N AAISEE B2
SetData(bt4, 4); // btae] 4 AZ

MakelLeftSubTree(btl, bt2); [/ bt2E btle YUE AA LERE
MakeRightSubTree(btl, bt3); [/ bt3E btlg] 2E2& A4 LER .
BinaryTree.h
MakeleftSubTree(bt2, btd); // btdZE bt2e] Y& A4 LER
BinaryTree.c
o] 9|&FE zLA =9 do]e S8 . .
/1 bt1S} AR A =S doly 29 BinaryTreeMain.c
printf("%¥d \n", GetData(GetLeftSubTree(btl)));
/7 btie] AF A4 wro] A% A4 e Yolg 29
printf("%d \n", GetData(GetLeftSubTree(GetlLeftSubTree(bt1)))); IUI-I?E:Im
2

return @;
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« 15H] Q& B Eg)o] &3 , » void InorderTraverse(BTreeNode * bt)
{
» 2= o]l g .l?_
257 FE =20 e XY= 7S InorderTraverse(bt->left);
« 304 SEZE XM Ego] £3] printf("%d \n", bt->data);

InorderTraverse(bt->right);

}
Bf3 271 HAIHR] Y2 Ask 33



void InorderTraverse(BTreeNode * bt)

if(bt == NULL) // bt7} NULLO|® A &&! |
return; i
InorderTraverse(bt->left);

printf("%d \n", bt->data); /’
InorderTraverse(bt->right);
} HE 7ts
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int main(void)

{
BTreeNode * btl
BTreeNode * bt2
BTreeNode * bt3
BTreeNode * bt4

MakeBTreeNode();
MakeBTreeNode();
MakeBTreeNode();
MakeBTreeNode();

BinaryTree.h
BinaryTree.c

SetData(btl, 1);
SetData(bt2, 2);
SetData(bt3, 3);
SetData(bt4, 4);

BinaryTreeTraverseMain.c

AlSH 2 7]
MakelLeftSubTree(btl, bt2); EELJ

MakeRightSubTree(bt1l, bt3);
MakeleftSubTree(bt2, bt4);

InorderTraverse(btl);

return 6;

w B N




void InorderTraverse(BTreeNode * bt)

{
if(bt == NULL) // bt7} NULLOI®H Al &&!
return;

[ ——

- _—

InorderTraverse(bt->left);
printf("%d \n", bt->data); &% =2 oo

InorderTraverse(bt->right);

|
e )
(T N (O T Y
i void PreorderTraverse(BTreeNode * bt) ii void PostorderTraverse(BTreeNode * bt) i
A R i
| if(bt == NULL) » if(bt == NULL) o |
i return; i i return; o —') i
| |
i | s | i
| printf("%d \n", bt->data); = i | PostorderTraverse(bt->left); i
i PreorderTraverse(bt->left); ii PostorderTraverse(bt->right); i
i PreorderTraverse (bt->right); i i printf("%d \n", bt->data); 22 =9 i
9 ! ;



typedef void (*VisitFuncPtr)(BTData data);

_________________________________________________ 3t4 EolE 33 VisitFuncPtrd 2
(T 3

' void InorderTraverse(BTreeNode * bt, VisitFuncPtr action) i

N =

. if(bt == NULL) :

| return; i

i InorderTraverse(bt->left, action); i

i action(bt->data); // EQo| HIR |

i InorderTraverse(bt->right, action); !

) action®l (AT 3t53 53 875 A3~

———————————————————————————————————————————————————————————————————— \

void ShowlIntData(int data)

{
printf("%d ", data);

} VisitFuncPtr33< 71%9—?- M= 3%
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#include "BinaryTree2.h”

BTreeNode * MakeExpTree(char exp[]); /] =& Eg| #+d
29| EI| B0l £AS QIXIR WOtk $4 E2/8 148D
BEE LEO| =A 7t HIBISICH

int EvaluateExpTree(BTreeNode * bt); /=AM Eg| ALt

MakeExpTreeZ} T+8¢t =4 E2[2] 4|5 A 4ot0| 1 ZutS Bretotrfl

void ShowPrefixTypeExp(BTreeNode * bt); /) HQ HI|H 7|8t &3
void ShowlInfixTypeExp(BTreeNode * bt); // "OI H7|H 7|8 =5
void ShowPostfixTypeExp(BTreeNode * bt); S B7Y 7|E =
e, 59, =9 =210 =3 Al
2t2t MR, 9, 29 B73o| £=Al0| ZHEIC}
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BTreeNode * MakeExpTree(char expl[]) i

{ !
Stack stack; . O ARF= ABHO 2 2710}
BlreeNode * pnode; . GIAFRLS DB AEHO|A| S Z§O| I UAK} THLHO} XFAl 2 Qi)
int expLen = strlen(exp); .
e CRFA EE QBN BHSO{Fl E2|L CHA| ABOR $7ICH
for(i=0; i<explen; i++)
{

pnode = MakeBTreeNode();
if(isdigit(expli])) { // DAL
SetData(pnode, exp[il-'0");  // =At& d+ 2 HHHM MZ

}

else { /] HAEXEFH
MakeLeftSubTree(pnode, SPop(&stack));
SetData(pnode, expli]);

}

MakeRightSubTree(pnode, SPop(&stack)); i
SPush(&stack, pnode); i
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void ShowPrefixTypeExp(BTreeNode * bt)
{

PreorderTraverse(bt, ShowNodeData);

} sl B 44 34

void ShowInfixTypeExp(BTreeNode * bt)
{

InorderTraverse(bt, ShowNodeData);
) 231 B4 44 3%

void ShowPostfixTypeExp(BTreeNode * bt)
{

PostorderTraverse(bt, ShowNodeData);
351 B 54 37

VisitFuncPtr3l 3t4

void ShowNodeData(int data)

{
if(0<=data && data<=9)
printf("%d ", data),  // LA} =
else
printf("%c ", data);  // HLHAH =
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ListBaseStack.h2| type 411 4 L SICH

typedef BTreeNode * Data; Ol Xl £ 2| 7ta
¢ | (il —E-l e
BinaryTree2.h, BinaryTree2.c
int main(void)
! - AEH T
char ex = "12+7%"; . .
PL] ListBaseStack.h, ListBaseStack.c
BTreeNode * eTree = MakeExpTree(exp);
« Al E2| 2
printf("A EY] F4: "); T ,' o EorecsionT
ShowPrefixTypeExp(eTree); printf("\n"); Xpression lree.h, Expression [ree.c
printf("59) 78] 44: "); main & £ &

ShowInfixTypeExp(eTree); printf("\n"); ExpressionMain.c

Al 24
printf("5:9] E7We] 44 "); =220
ShowPostfixTypeExp(eTree); printf("\n"); Aol ErMel A * 4127
printf("dAre] A3}: %d \n", EvaluateExpTree(eTree)); =9l H7|WHo] £Al: 1 + 2 * 7

39 #7Hol 44: 12+ 7 *
} return 0; ﬁ&ﬂ ﬁiq' 21



int EvaluateExpTree(BTreeNode * bt)

{

int op1, op2;
op1 = GetData(GetLeftSubTree(bt)); /7R R I A LEXE
op2 = GetData(GetRightSubTree(bt)); /) 5 HR| I A AKX}
switch(GetData(bt)) /) ALXLE 20150 AHAtE T
{
case '+
return op1+op2;
case '-".
return op1-op2;
case '*"
return op1*op2;
case /"
return op1/op2;
} °f 2EE ThAE2E 3 33

return O;

________________________________________________________________________________________
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int EvaluateExpTree(BTreeNode * bt)

o |
i int op1, op2; i
i op1 = GetData(GetLeftSubTree(bt)); // A I='._179(H Io| 1 AFRE i
i op2 = GetData(GetRightSubTree(bt)); /)= R I A LEXE i
i switch(GetData(bt)) /] SMXE 9“)'0}01 ME R i
| 4 |
o W 7 :
. case '+ i
i return op1+0p2; op1 = EvaluateExpTree(GetLeftSubTree(bt)); i
I case '-" op2 = EvaluateExpTree(GetRightSubTree(bt)); i
i return op1-op2; i
i case "*". ° i
i return op1*op2; i
i case '/" i
i return op1/op2; ° o i
) °| 2T THAE2E 3t 33

l return O; ° o \

| Ch CHOpCCof CH3HATE RRAE[R| SfOLLH

________________________________________________________________________________________



int EvaluateExpTree(BTreeNode * bt)

{
int op1, op2;
PP EL5 271/
if(GetLeftSubTree(bt)==NULL && GetRightSubTree(bt)==NULL) // Et& L E2}™
return GetData(bt);

i op1 = EvaluateExpTree(GetLeftSubTree(bt)); :
i op2 = EvaluateExpTree(GetRightSubTree(bt)); :
| switch(GetData(bt)) |

{
RIpSin -=TR °
}
return O; ° o
}
°f 22 ThAE 3 37

@ @& Srapest eriel 27e(CH
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