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IFZ\V: ADT Tree

s FIEKRAR: RIFIXAR
» BARRE:

bool Init(&T) //HIEHMN

int size(T); //WPER T
bool isEmpty(T) ;//TBZ=H?
Node root(T) ; // ROMBESR
int Depth(T); //BHENERE
bool Destory (&T) ; //5HEEN
void Clear (&T); //B%TH
void Create (&T,definition) ;//Gl&




IFZ\V: ADT Tree

« BERBRIE:

Node Find (T, condition); //&WH

Node Parent (T, Node p); //BEHXNZE
Node[] Children (T, Node p); //BEHFL
bool Insert(T,&p,i,subTree) //iIEASH

bool Delete (T, &p,i) //HIBRpELi DTN
void Traverse (T, visit()) //i@hH

visit () T4 ?
1) ¥JE0 2) &I+ 3)..
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— InsertChild (&T, &p, 1
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?&%% subTiEATH, FNpEESRBIELR
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—DeleteChild (&T, &p, 1i)
BT W T 54, p B8O T PENSR,
1<i<pfiEOERBE
-RIEER: MR T P p FIIEERNE i B

17



I/ !

« NP/\ES
-RBNEN : BAEN
- RN ARE . BINFIKIER LN
-WEERITENX : BRI




—wh

* N 2ARSIAZX ?

- A—RR, IWEVTELCRGI, R’

-BX HMEZOMRZRBR2TITH

« — YK
—MEI'J —p
- BN ERARD

2R (RIE<=2)

—3-15(] AL /Ob
B

=

19



20

70N

~
7

_//l—‘—)l

WY hMpEA;







PiHIEZFE N :ADT BiTree

° %&B‘E?&% RI KA
TRR “RER” NERIRBICE

- BTERRZM TN EZTER

* 3 ZISTsH’E BR—ARRIBYEEIN, BB NIGE
Node leftChild(T,p); //IROGSEmpRNEHS
Node rightChild(T,p); //RO%&ERpNEHZS
bool hasLeft(T,p); //ERpBAEZFE ?
bool hasRight(T,p); //EmpBGOE308?
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— WIIARIETE N

— InsertChild (&T, &p, LR, subT)
« &LR=0/1, }HEAsubTNTPpTIEERNA/G TN .
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— DeleteChild (&T,

&p, LR)

« 5LR=0/1, DUMIBRTC
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— LevelOrderTraverse (T, visit())

 IKEFEBEHRBEIZXM T 8
HvisitiH{TIHIO)

ST EHETTRIAR
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— LevelOrderTraverse (T, visit())

 IKEFEBEHRBEIZXM T 8
HvisitiH{TIHIO)

ST EHETTRIAR
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— LevelOrderTraverse (T, visit())

 IKEFEBEHRBEIZXM T 8
HvisitiH{TIHIO)

ST EHETTRIAR

@
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— PreOrderTraverse (T, visit())

* HSTFR B R AR — XA THY:
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— InOrderTraverse (T, visit())
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— PostOrderTraverse (T,

visit())
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- % _YH (Full Binary Tree)
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- LY (Complete Binary Tree)
M ERT, MEHENERIRS
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ARRENK, M: 261 <= n < 2*
AKX : k-1 <= log,n < k
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define MAX TREE SIZE 100
typedef TElemType

SqBiTree [MAX TREE SIZE];
SgBiTree bt;
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» ZSHIBITE X

typedef struct BiNode/{

TElemType data;

struct BiNode *1lchild, *rchild;
}BiNode;
typedef BiNode* BiTree;
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— YT - fz,
- 5cFPiEfH (Preorder Traversal)

- E_NXWNR, NIZRIE por(Tree T) ¢
_E)nj if('T) return;

 STIHIAIRE R visit (THUR) ;
- BcREhZ 3 m POT (THIZE )
- RIETTFBIEHG 5™ POT (THVE )
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- TEfE
- IR, BEER
- PORWIER
- FTIHIOIR
. EE%M%&EE REIMAIAET
NR—EZW, BRFENSEE
BT
- Zr SR ELUSERENS

BERBHG TN

POT (Tree T) {

1f(!'T) return;
visit (TBUR) ;
POT (THYZ SH¥)
POT (THYG 5H)
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— Wi - D

i@/ (Inorder Traversal)

- E_YMNE, NITRIE 10T (Tree )¢
_E)nj 1f('T) return;
 STPFIBAZA M 10T (THIZE )

- BIHORER visit (THUR) ;

* EE-%CI CJF?F’ﬁi

L akor ] IOT (THYE 3 H)
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void IOT (BiTree T, int(*Visit) (TElemType e))

{

if ('T) return; //33

IOT (T->1child) ;
Visit (T->data) ;
IOT (T->rchild) ;

//C

j’?’ﬁl

HDZESH

//9

DFRIE)

ha3H

IOT: InOrderTraverse
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IOT(A) <

(1) IOT(B)

(2) Visit(A)

(1.1) IOT(D)
(1.2) Visit(B)
(1.3) IOT(E)

(3.1) IOT(NULL)
(@101 <

(3.2) Visit(C)

__(3:3) IOT(NULL)

-

(1.1.1) IOT(NULL)
(1.1.2) Visit(D)
(1.1.3) IOT(NULL)

(1.3.1) IOT(NULL)
(1.3.2) Visit(E)
(1.3.3) IOT(NULL)
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S51:
bool InOrderTraverse (BiTree T) {
InitStack(S); BiNode *p =

_____________________________________________________________________________________________________

while(p){ //BZEZERK
Push(S, p); p = p—->1child;

_____________________________________________________________________________________________________

Pop (S, p): / /FRINBNZAZ S AIa)5T
Visit (p->data) //fIALHFHHIEZ

p = p->rchild; //BOAGX

} while (!StackEmpty(S))
return true;




S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //OZEFx
Push (S, p); p = p—->1child;
}

Pop (S, P); / /RN Z 5 WA(a)5E
Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

81



S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //OZEFx
Push (S, p); p = p—->1child;
}

Pop (S, P); / /RN Z 5 WA(a)5E
Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //OZEFx
Push (S, p); p = p—->1child;
}

Pop (S, P); / /RN Z 5 WA(a)5E
Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

o




S551 .
bool InOrderTraverse (BiTree T) { e
InitStack (S); BiNode *p = T;

do{
while(p){ //BZEERK e
Push (S, p); p = p—->1child; P
} \ ® &
Pop (S, ; AP WalElERE
op(S, p) / / FIRBNZ S Ia)5E NULL

Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

O

o




S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{

while(p){ //BZERK
Push (S, p); p = p—->1child;

}
Pop (S, p):; / /TRINNZ S H5858
Visit (p->data) //#&INBkFFiHiaz

P = p->rchild; //BO&GE

}while (!StackEmpty(S)) ;
return true;

}

o




8iR1: T
bool InOrderTraverse (BiTree T) { e
InitStack (S); BiNode *p = T;

do{
while(p){ //BZEEZRK e e

Push (S, p); p = p—->1child;

P
}

Pop(s, p);  //EIREVAESWIES o &
Visit(p->data) //BIMHEFHTZ NULL

p = p->rchild; //BOGxE

}while (!StackEmpty(S)) ;
return true;

}

o
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //BZERK
Push (S, p); p = p—->1child;

}
Pop (S, p):; / /TRINNZ S H5858

Visit (p->data) //#&INBkFFiHiaz

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //BZERK
Push (S, p); p = p—->1child;
}

Pop(S, pP); / /TINS5
Visit(p->data) //#&kIABRFFHEZ

p = p->rchild; //BOGxE

}while (!StackEmpty(S)) ;
return true;

}
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //OZEFx
Push (S, p); p = p—->1child;
}

Pop (S, P); / /RN Z 5 WA(a)5E
Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

> |
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{

while(p){ //OZEFx
Push (S, p); p = p—->1child;

}
Pop (S, P); / /RN Z 5 WA(a)5E
Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

> |
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //BZERK
Push (S, p); p = p—->1child;

}
Pop (S, p):; / /TRINNZ S H5858

Visit (p->data) //#&INBkFFiHiaz

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

91



S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{

while(p){ //BZERK
Push (S, p); p = p—->1child;

}
Pop (S, P); / /RN Z 5 WA(a)5E
Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BOGxE

}while (!StackEmpty(S)) ;
return true;

}
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //BZERK
Push (S, p); p = p—->1child;

}
Pop (S, p):; / /TRINNZ S H5858

Visit (p->data) //#kIQBFkFiniaz
p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

DBEA
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //BZERK
Push (S, p); p = p—->1child;

}
Pop (S, p):; / /TRINNZ S H5858

Visit (p->data) //#kIQBFkFiniaz
p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

DBEA
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //OZEFx
Push (S, p); p = p—->1child;
}

Pop (S, p); / /&I ZE S H)31al5E
Visit(p->data) //fINERAIOZ
p = p->rchild; //BO&GE

}while (!StackEmpty(S)) ;
return true;

}

DBEA
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{

while(p){ //OZEFx
Push (S, p); p = p—->1child;

}
Pop (S, P); / /RN Z 5 WA(a)5E
Visit(p->data) //#KINL&HANIEZ

p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

DBEA
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S551 .

bool InOrderTraverse (BiTree T) {
InitStack (S); BiNode *p = T;

do{
while(p){ //BZERK
Push (S, p); p = p—->1child;

}
Pop (S, p):; / /TRINNZ S H5858

Visit (p->data) //#kIQBFkFiniaz
p = p->rchild; //BQ&AE

}while (!StackEmpty(S)) ;
return true;

}

DBEA C
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S5552:
Status InOrderTraverse (BiTree T) {

InitStack(S); Push(S, T); / / TR AR
while (!StackEmpty (S)) { [/ RBRIER

while (GetTop (S, p) && p) //BAEFISk
Push (S, p->1child);

Pop (S, p): / /BHZAERRNTEER
if ('StackEmpty(S)){ //WRKIEZE
Pop (S, p): //BH—TTR

if ('Visit (p->data) //ifla>
return ERROR;

Push (S, p->rchild); //BO4GiE

}
}
return OK;

} 98



Status InOrderTraverse (BiTree T)

{ T
InitStack(S) ; Push(S, T); >

IR AT
while(!StackEmEEX(S))

{ RBRI (2) (¢

while (GetTop (S, p) && p) EHRIA

Push (S, p->lchild); — HEQ e e

Pop(S, p); FBHP ATKHE PN

if (!StackEmpty (S))

{ QBRI
Pop(s, p); FH—T, NiEZ
if ('Visit(p—->data)) NULL
return ERROR;
Push (S, p->rchild); NBLL
} e
} P%E?f/(y%}\/%— NELL
\ return OK; Nﬁ..L
7

IERPER

99



&%52:
bool InOrderTraverse (BiTree T) {

InitStack(S); Push(S, T); / / TR AR
wh:Lle (!'StackEmpty (S)) { [/ RBRIER

Iwh:Lle(GetTop(S p) && p)I //BEZERK
: Push (S, p >lchild); |

| Pop(S, P); | //3$ %/\'%‘H’JW%@

. _‘_ {4
Pop (S ’ 7 \1 : r_‘ _%/ \]

Visit (p->data i J/%WW'J"‘VFH 5
BQEEZEEibdvﬁrjju

N

return true

} 100



&53:

bool InOrderTraverse (BiTree T) {

InitStack (S) ; / /FTE— 1R

p =T; / / \NBIIRTG

while(p || !StackEmpty(S)){ //IABXHOH
if (p) A //—BEOZEZERRE

Push (S, p):
p = p->lchild;

}

else { //pANULL, iZ8AER SK
Pop (S, p); / /%8 TIRZABNER
Visit (p->data); //Rin)Z

p = p->rchild; //BOGxR
}
}
return true;
} 101




bool InOrderTraverse (BiTree T)

}

InitStack(S) ;
p =T, piEAONR
: E>‘\*
while(p || !'StackEmpty(S))
{ e ——C
1 if (p) ’d/%E”EQ lﬁﬂg\

|

|

I Pop (S, p):

: Visit (p->data) ; I
|

|

return true;

LpOGR

y

FERER

P P
NOR:

ﬂﬁ RARIAIB
Push (S, p): P NI}LL e e

= p->lchild; '

o mooone e TR

=N e

P

/
o)
NULL

NULL
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&53:

bool InOrderTraverse (BiTree T) {

InitStack(S); p =T; / / \NBIIRTG
while(p_||_!StackEmpty(S)){ //IEBRNIFH
Lif(p) { ! //—BEOZEARE
l Push (S, p): .
' p = p->lchild; ] Pz PRI
D FIoR MEZERN T
else 1 7 /TPR EFISHE
Pop (S, p): / /% PRI SR

/B aAaxR
&m%gma%mmn}

l
l
: Visit (p->data) ; /I(l\ﬁsz
:
l

}

return true;

Uy QA]ﬁ|—.|'|;'-Qi}ﬁ
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— WHIAYIE )T (F5/E)

i

— P& StackiRERII0)BVASE

179 89+ void dfs( root){ //%i\:rootnode of tree

InitStack(S);
PushStack(S, root); //push root to the stack S
while( ! isEmpty(S) ){ // RERSA T
node = S.pop(); //HIR—NEE R
visit(node); //TFiHE
//push node’s right and left children
if(nodeF 4 # Frchild) PushStack(S, rchild);
if(nodefs £ # Flchild) PushStack(s, Ichild);

} 104
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\ / 26%7

vector<int> postorderTraversal(TreeNode *root) {
list<int> result;
stack<TreeNode *> S;
TreeNode *p = root;
while (!S.empty() || p!= nullptr) {
if (p!= nullptr) {//iGEp,FHERGFH
S.push(p);
result.push_front(p->val);
p = p->right;
}
else { //BFNERT

TreeNode *cur = S.top();

S.pop();
p = cur->left;

}

return vector<int>(result.rbegin(), result.rend());

}
107



vector<int> postorderTraversal (TreeNode *root) {

vector<int> result;
stack<const TreelNode *> s;

/* p, IEFENIONEGR, q, NIRIBICHINGER */

const TreeNode *p = root, *q = nullptr;

do {
while (p != nullptr) { /* FZX FE =/
s.push(p);
p = p—>left;
}
q = nullptr;
while (!s.empty()) {
p = s.top();
s.pop(Q);
/* BEIAFEXCHRAGIO, hHiolz */
if (p->right == q) {
result.push_back(p->val);
q = p; /* RENRHCENGSR */
} else {
/* SRISRAERIC, |
s.push(p);
/* FREBETH */
p = p->right;
break;
}
}

} while (!s.empty());

return result;

IR */
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H_.“B—.'EZNX
-nPNER, §—1TERI[HA—RK

RNBERENO (n) (XEnAERE)
HQ|B—.|EZN:EF
- NMERBFARIF B/ TR FE BRI
- ERRNRERARE = NERE
- PrEREERENO (k) (XExNIWENRE)

— 3

|;

109



— VIR HRIE: [ B i

 REILTTED : é
- FERIR ' '
=1 %

110



— VIR HRIE: [ B i

[ ELITIED
—HBULhz_—\F?J@ J




— WHIHIE EHRIE : [ B il

« x>
-XNEEHET BILTE
—-+/a*efb-cd

112



— OBIHIE ERE: [
%M

— R Rﬁ:ﬁj&c}z—ﬂ}\?_lﬁ
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D7
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S5
Status LevelOrderTraverse (BiTree T)

{
InitQueue (Q); AddQueue(Q, T); //FIEAFA

while (!QueueEmpty (Q)) { /! RERAIIIET
DeleteQueue (Q, p); / /BA—T SR
if ('Visit (p->data)) //higz
return ERROR;
if (p->lchild) /1 EZZS NBA
AddQueue (Q, p->1lchild) ;
if (p->rchild) /1 BZS N

AddQueue (Q, p->rchild);
}

return OK;

}
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Status LevelOrderTraverse (BiTree T) { p

InitQueue (Q); AddQueue(Q, T); N
while (!'QueueEmpty (Q)) RIARAPRA
S = Y =

: DeleteQueue (Q, p): : P

if ('Visit (p—->data)) -

E_ return ERROR; A—TBm

| if (p->lchild)  TAAZ ': R EEZS

| _ _2AddQueue (Q, p->lchild); 1 MZEZS A

Tif(p->rehild) T T T T T T T T T qiRpEBRT

| AddQueue (Q, p->rchild); | NIGZs A\FA

} S O S S S DS DS DS DS DN DN DS D D B Eem Eem e e el
return OK; E%%EE
} R CDE
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_ VIR ErRE

1. XTXWHRE (FFEH)

int Depth (BiTNode* T ) {
if ('T) return 0 ;
int 1 = Depth( T->1lchild );
int r = Depth( T->rchild );
return 1>r?l1+1l:r+1;
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_ VIR ErRE

//ABD #G # # #CE ##F ##

void PreOrderCreatBiTree (BiTNode* &T)
{

scanf (ch) ;
if(ch== #){ T = 0; return;} //iB/3

iR

if (! (T= new BiTNode) ){ //&N
throw “WHEAIR!”;return;

}
T->data

\y
L

ch;

PreOrderCreatBiTree (T->1child) ; //Z 5K
PreOrderCreatBiTree (T->rchild) ; / /G5
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?BD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “RNEAIE!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;
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?BD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== ‘#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

T
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?BD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

<€ T
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?BD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

Al |e T
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?BD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1lchild) ;
PreOrderCreatBiTree (T->rchild) ;

Al |e T
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?BD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

)
) & t
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A?D#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

)
) & t
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A?D#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

}} !#-A T

B
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A?D#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

}} !#-A T

B
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A?D#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

) A g
g
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AB?#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== ‘#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

) A g
g
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AB?#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

} ?A’/T
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AB?#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

} ?A’/T
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ABD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

A T
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ABD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

A T

} s

B
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ABD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== '#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

A T

} s

B
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ABD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

) A '
é/
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ABD#G###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

A T

} ¥

B
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ABD#$###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

A T

} ¥

B
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ABD#$###CE##F##

int PreOrderCreatBiTree (BiTNode* &T) {
scanf (ch) ;
if (ch== "#)T = NULL;
else{
if( '(T = new BiTNode)) )
throw “AWGEAR!”;
T->data = ch;
PreOrderCreatBiTree (T->1child) ;
PreOrderCreatBiTree (T->rchild) ;

A T

} ¥

B
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STl L =T

enum PointerTag{Link,Thread};

template <class TElemType>
class BiThrNode {
private:
TElemType data;
Struct BiThrNode *1lchild;
Struct BiThrNode *rchild;
PointerTag LTag;
PointerTag RTag;
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HIEH — T K2
>L 1/ ! AN

bool InitThrTree (BiThrNBae *& head) {

head = (BiThrNode ¥*)
malloc (sizeof (BiThrNode)) ;

if ('head) return false;
head->Ltag = 1; //&&
head->Rtag = 1; //&&R
head->1child = O;
head->rchild = 0;
return true;

NN\
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%Eﬁfﬁ/\ —PMaET

R->rchild
R->Rtag =

R->1child
R->Ltag =

P->rchild
P->Rtag =

p->rchild
p->Rtag;

P
1; //%R

=R;

0; //Z=F
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A —TEHT

R->rchild = p->rchild
R->Rtag = p->Rtag;

R->lchild = p;
R->Ltag = 1; //&R

P->rchild = R;

P->Rtag = 0; //&Z%

if (R->Rtag) return;//Z&ZR
w= R->rchild;

%}j?,R->rchildEl'Sl while (w—>LRag)
B PSS w = w->lchild;

W->1lchild = R; 1ol
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T BAE ?

- Ep->rchild@igE, RAPEEGSN, |
—MERMIZEPOSTPRE MBHNEM

« &p->rchild@4& R, BEEiojp->rchild
- ES. . .
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REPHELKEE ?
1) £p->rchild@i85t, HOAPHE
G3W, NM—TERNZEPEITN
PRZ NANGR
if (p—->Rtag==Link) {

p = p->rchild;

while (p->Ltag==Link)

p = p—->1lchild;

}

2) Ep->rchild@ &R, BEIND
p->rchild

p = p->rchild;
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Status InOrderTraverse Thr (BiTree Head){ //THKTNM

p = Head ->lchild; / /pIE AR
while (p->LTag == Link) //p->lchildNiB%t
p = p->lchild; //NBEE NERE

while(p != Head){ //pETFTNHEDEEHLE
std: :cout << p->data;//visit (p->data)
if (p—->Rtag==Link) {
p = p->rchild;
while (p->Ltag==Link)

p = p->lchild; //N@EZ FERIE

}
else p = p->rchild;
}

return OK;
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- Zp->1child24&R, BiEifiglp->1child

-NBEAER. . .
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° EZIS,L,J‘E\

- SREXRIZIRIBEHNINFERNERTE
TRz EIRISK/ BKGm :

ﬁ?ﬁﬂ&té&?fé/\?‘ﬁ% preflp, DHIFE
RDFBIIP—BI— SR TSR

« &pre->rchildiJE, pre->rchild = p
« 5p->1lchildiN&, p->lchild = pre
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Status InOrderThreading (BiThrTree &Thrt,BiThrTree T) {

Thrt = (BiThrTree) malloc (sizeof (BiThrNode)); //3k%&Em
if (!Thrt) exit (OVERFLOW) ;

Thrt->LTag = Link; /I RERB1childE 185t
Thrt->RTag = Thread; //3RER BN rchild2 &R
if('T) { [/ BTREM, KERNAGIETOE
Thrt->1lchild=Thrt; Thrt->rchild=Thrt; }
else {
Thrt->1child=T; / /RS RBY1childiEQIRIR
pre = Thrt; //preREBEE
InThreading (T) ; / /B PRI NE YT

pre->rchild = Thrt; //InThreadingl@AH5TEUE

pre->RTag = Thread; //MERG—1ERSBHEEE

Thrt->rchild = pre; [/, prelE0&E—1T45ER
}

return OK;
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void InThreading (BiThrTree p) {

if (p) { / /P RENR(O
InThreading (p->1child) ; //ZASWESEMN
if ('p->1lchild) { //&p->lchildNE

p->lchild = pre;
p->LRag = Thread;
}

if ('pre->rchild) { //&Epre->rchildWE

pre->rchild = p;

pre->RTag = Thread;
}

pre = p; / | R preflp—RI—ERIKA

InThreading (p->rchild) ;

/ 1 BSTWERN
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void InThreading (BiThrTree p) {

if (p) pre — | KM
p //,
{ P
InThreading (p->1child) ; e
if (!p->lchild) BAp->Ichild )y
{ BIFER
p->1lchild = pre; e e
p->LRag = Thread;

}
if (!'pre->rchild)
{
pre->rchild = p;

pre->RTag = Thread;

}
pre = p;
InThreading (p->rchild) ;
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void InThreading (BiThrTree p) {

if (p) ItRwpmie  Pre | XNPMm
{ ESkEp->Ichild
InThreading (p->1child) ; P\,
if (!p->lchild) BAp->Ichild )y
{ BV
p->1lchild = pre; e e
p->LRag = Thread;

}
if (!'pre->rchild)
{
pre->rchild = p;

pre->RTag = Thread;
}
pre = p;
InThreading (p->rchild) ;
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void InThreading (BiThrTree p) {

{

if (p) N BYpF 2
B3k Ep->Ichild
InThreading (p->1child) ;
: if ('p->lchild) L){p-::lmild?g%j
| B)3EE
: p->lchild = pre; , pre
->LR = Thread; | N
B promrag S N p->lchildiRE
————————————— —I
{ : I,BNpre->rchildiNE

pre->rchild = p; | RENLR, AP
— pd * I N \ [ ]
pre->RTag = Thread; si#=. JXYRIRIERTHEY

- _— - - I
pre = p; reE&'iE- D > ] %
InThreadiJZ(p—>rchild); ééEaUéCWHd?g_/ﬁy

FiF (Ipre—>rehild) | B{ERER, E@pre
|
|
|
|
|

~
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void InThreading (BiThrTree p) {
if (p)

{

InThreading (p->1child) ;

if (!'p->1lchild) Uﬁl

p->1lchild = pre;
p->LRag = Thread;

—_— _— —_— _— _l

pre->rchild = p;
pre->RTag = Thread;

PEE S 5 prefit T

InThreading (p->rchild) ;

T
|-I-
Hh
o
N
°
A\
()
0
'
|-I-
|—I
-

——————l

p->Ichild~ N RE

pre->rchildiNE
MIERRSI|, fE@p

BAp->rc

hild =28

B3

~
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void InThreading (BiThrTree p) {
if (p) N BYpF 2

{

ESkEp->Ichild
InThreading (p->1child) ;

if ('p->1child) PUp->Ichild S

!
!
I { B JFVER
: p->lchild = pre; : ;
->LR = Thread; | o ."~..... .""
P | Legtp->ichidRg
b o pre

pre->rchild = p; pwe->rcthZ<H§E§

_____________ -I = S
"iF (1pre->rchild) | MAENZR, f8[dpre
l
| !
: l
1 pre->RTag = Thread; :

l

- = I
pre = p; reEE'iE- D > ] %
InThreadiJZ(p—>rchild); ééEaUéCWHd?g_/éy

~
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Status InOrderThreading (BiThrTree &Thrt,
BiThrTree T)

{

InThreading (T) ; RIS T
5 N _ _ pre VA)nE
pre->rchild Thrt; BINSRE— 5,
pre->RTag = Thread; S gdhdl drafz s
Thrt->rchild = pre; WEBSEHNEBHES

}
return OK; ;;gr?;%gﬁ

pre
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typedef struct csNode {

ElemType data;

struct csNode *firstchild,

*nextsibling;
}CSNode;
fir?child data | nextsibling
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