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ADT BinTree is
operations
BinTree binTree (DataType r, BinTree lt, BinTree rt);
Bool is_empty (BinTree t);
DataType root (BinTree t);
BinTree left (BinTree t);
Bintree right (BinTree t);
BinTree set_left (BinTree t, BinTree new);

BinTree set_right (BinTree t, BinTree new);
end ADT BinTree
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void preOrder( BinTree t) {
if (t==NULL) return;
visit(root(t));
preOrder(leftChild(t));
preOrder(rightChild(t));

}
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void inOrder(BinTree t){
if (t==NULL) return;
inOrder(leftChild(t));
visit(root(t));
inOrder(rightChild(t));

}

20



/& A& R A JB ik 49 % )3 H ik

void postOrder( BinTree t) {
if (t==NULL) return;
postOrder(leftChild(t));
postOrder(rightChild(t));
visit(root(t));

}
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void nPreOrder(BinTree t) {
Stack s; 2t ERZERELEBinTree */
BinTreeNode* c;
if (t == NULL) return;
s = createEmptyStack(); push(s, t);

while (lisEmptyStack(s)) { BT
c =top(s); pop(s); BRI, Stk
if (¢ '= NULL) {
visit(root(c)); /*ih1a)*/
push(s, rightChild(c)); [ aFisigt/
push(s, leftChild(c)); [ iE%
}
}

}
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void ninOrder(BinTree t) {
Stack s= createEmptyStack(); /*1&txZ=ERXEIEBinTree */
BinTree c=t;
if (c == NULL) return;
do {
while (¢ '= NULL) { push(s, c); c =leftChild(c); }
c = top(s); pop(s); visit(root(c) );
¢ = rightChild(c);
} while (c = NULL Il lisEmptyStack(s));
}
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void nPostOrder2( BinTree t) {
Stack s = createEmptyStack (); /*t&HTtENEEIZBinTree*/
BinTree p =t;
while ( p != NULL Il lisEmptyStack (s) ) {
while (p !'= NULL) {
push (s, p);
p = leftChild (p)? leftChild (p): rightChild(p);
) I BRI SR ELIENS
p = top (s); pop (s); visit(root(p));
[ %I — X etRE N Tha)4E =/
if ( lisEmptyStack (s) && leftChild (top (s)) ==p)
p = rightChild(top (s)) ; [* %A=, BAMEFHHREY
else p = NULL; /*ME.?rW *, 1BE| E—E4bE */
}
}
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void levelOrder(BinTree t) {
BinTree c, cc;
Queue q= createEmptyQueue();

/* A5t Z HBinTreesxBY
if (t==NULL) return; [ X iR [E]Y/
c =t; enQueue(q,c); /G X BENBAFIY/

while (lisEmptyQueue(q)) {

5%

el

c = frontQueue(q); deQueue(q); visit(root( c));

/* MEAFIE EREX

= leftChild( ¢ ); if(cc!=NULL) enQueue(q,cc);
/IS EFBHENBATIY/

cc= rightChild( c ); if(cc!=NULL) enQueue(q,cc);
/IR FBHEANBATIY/

}
}
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struct SeqBinTree{ [ iF — XS BIE X */

int MAXNUM [ TREZX R R/IF

HEREIERATE Y

int n; [* BUERSTEE—_X MG, 4&=HISEFRIEN Y/
DataType *nodelist; /* FIE S R9EAE Y/

};

typedef struct SeqBinTree *PSeqBinTree;

VR TSR

I — X =t
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int parent_seq(PSeqBinTree t, int p){ /1R [B] TR pRIZE R BI 45 R B FERY/
if (p <0l p>=t->n)return -1;
return (p-1)/2;

}

int leftChild_seq(PSeqBinTree t, int p}{ /*IREITIrApIIEmNAEFE LB TIRY
if (p <0 Il p>=t->n) return -1;
return 2*p + 1; [*BIREAFTEY/

}

int rightChild_seq (PSeqBinTree t, int p){ /1R[] TR ApRIG RRIA F 45 =B TR/
if (p <0 Il p>=t->n)return -1;
return2* (p + 1) ; FRIBEATZ1E/
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struct BinTreeNode; [F X m Y
typedef struct BinTreeNode * PBinTreeNode;
I ERRiETHRE ¥/

struct BinTreeNode{

DataType info; /* 3R */
PBinTreeNode llink; [* FBRAFER */
PBinTreeNode rlink; [* fERAFER */

};
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- HF AR —_XWNEESFE, —XMITSLEER T AA
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typedef struct BinTreeNode *BinTree;

» R AR, BXWEASNEEN, FIEREEZET

X WRE S fETrautent, A, AT IRAFE, aIBASIAZ

&I Eit]:k st ik
typedef BinTree *PBinTree;
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/IR [B145 S pY A F 45 R At/

PBinTreeNode leftChild_link(PBinTreeNode p){
if (p == NULL) return NULL;
return p->llink;

}

1R [Bl45 R piYA -+ 45 R A9t/
PBinTreeNode rightChild_link(PBinTreeNode pX{
if (p == NULL) return NULL,;
return p->rlink;

}
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ltag=0, llinkE@#Ei, IEBRAESNEFER;
ltag=1, llink@&E, 1EM4SSAINTRFRBIEIRG = ;
rtag=0, rlinkE2##, FERS=NAEFER;
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struct ThrTreeNode; [ ZE XSS Y
typedef struct ThrTreeNode * PThrTreeNode;

[* EBREER X ME =gt R_E */
struct ThrTreeNode { /&ZE-XWREESEN */

DataType info;

PThrTreeNode llink, rlink;

int Itag, rtag;

}5
typedef struct ThrTreeNode * ThrTree; /* & X ERIPNE X */
typedef ThrTree * PThrTree; /* & X MEBIANFEH LR v/
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void thread(ThrTree t) {
PSeqStack st = createEmptyStack (M); /1%t = KA EThrTree, M—AgEXEY S
ThrTree p, pr;
if (t==NULL) return ;
p=t; pr=NULL;
do {
while (p!=NULL) {push_seq(st,p);p= p->llink;}
p = top_seq(st); pop_seq(st);
if (pr!=NULL) {
if (pr->rlink==NULL) { pr->rlink = p;pr->rtag = 1; } /SR BIIR L S GIEH™/
if (p->llink==NULL) { p->llink = pr; p->ltag = 1;} /HEBEIXESELIET/
}
pr =p; p = p->rlink;
} while ( lisEmptyStack_seq(st) Il p!=NULL );
}
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void nInOrder(ThrTree t) {

ThrTree p=t;

if (t==NULL) return ;

while ( p->llink!=NULL && p->ltag==0) p = p->llink;
while (p!'=NULL) {

visit(*p);

if ( p->rlink!=NULL && p->rtag==0 ) { I BFRAREEN */
p = p->rlink;
while (p->llink!=NULL&&p->ltag==0)

p = p->llink; G FNNEFH—ER T/

}

else p = p->rlink;

}

}
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