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Type TREE = Record

{
Data : ElementType;
RC : "TREE;
LC : "TREE;

}

Type Position = *"TREE;
Const NULL = 0;

INSERT( ref T : TREE ; x : ElementType );
DELETE(ref T : TREE ; Node : Position );
PARENT(T : TREE ; Node : Position ) : Position
LMC(T : TREE) : Position

SIZE(T : TREE) : Integer

EMPTY(T: TREE) : Boolean
MAKENULL(retT : TREE);

HEIGHT(T : TREE) : Integer

G]9m (29990 Sy (=3l (5 0315 g9
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SIZE (T : TREE) : Integer

{
If T==NULL then
return O;
return 1 + SIZE(T™.RC) + SIZE(TA.LC);
}

LMC (T : TREE) : Position
{
if TN.LC I= NULL then
return TA.LC;
else
return TN.RC;



EMPTY (T : TREE) : Boolean

{
If T !=NULL then
return FALSE;
return TRUE;
}

MAKENULL (ref T: TREE)

{
iIf T==NULL then

return;

MAKENULL(T”.RC);
MAKENULL(TA.LC);
dispose(T); /[Free allocated memort




HEIGHT(T : TREE) : Integer

{
If T==NULL then
return O;
return 1+ max( HEIGHT(T™.LC), HEIGHT(T™.RC));
}

PARENT(T : TREE ; Node : Position ) : Position
{
if T==NULL or T == Node then
return NULL;

if Node == T~.RC or Node == TA.LC then
return T;

var temp : Position;
temp = PARENT( T/.LC, Node);
If temp == NULL then
temp = PARENT( T*.RC, Node);
return temp;
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LMC(T : TREE) : Position
{

}

return TN.LC;



PARENT( T : TREE ; Node : Position ) : Position
{
If T==NULL or T == Node then
return NULL;

var p, q : TREE;
p=T"LC;
while p I=NULL do
{
iIf p == Node then
return tree;

p = pN.RC;

}

p=T"LC;

while p I= NULL do

{
g = PARENT( p, Node );
if g I= NULL then

return q;

p=p"RC;

}

return NULL;
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Type TREE = Record

{
: ElementType[MAX];

- Position;

}

Type Position = Integer;

LC (p : Position) : Position

{
returnp * 2;
}
RC ( p : Position) : Position
{

returnp * 2+ 1,

}
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Type GTREE = Record
{
, . ElementType[MAX];
- Position;

}

Type Position = Integer;

INSERT(ref T : GTREE ; x : ElementType );
DELETE(ref T : GTREE ; Node : Position );

LMC(T : GTREE ; Node : Position ) : Position
PARENT( T : GTREE ; Node : Position ) : Position
CREATE(ref T : GTREE );

EMPTY(T: GTREE) : Boolean

MAKENULL( ref T : GTREE);

RS( T : GTREE ; Node : Position ) : Position

JOIN( Root : ElementType ; A, B : GTREE ) : GTREE




LMC(T : GTREE ; Node : Position ) : Position

{
for | = Node + 1 to T.NOE do

If T.Parents[i] == Node then
return i;

return NULL;
}

PARENT( T : GTREE ; Node : Position ) : Position
{

}

RS(T : GTREE ; Node : Position ) : Position
{

return T.Parents[Node];

for i = Node + 1 to T.NOE do
If T.Parents[i] == T.Parents[Node] then
return i;

return NULL;




JOIN( Root : ElementType ; A,B : GTREE ) : GTREE
{

var T : GTREE;

T.Elements[1] = Root;

T.Parents[1] = NULL,;

fori=1to ANOE do

{
T.Elements[i+1] = A.Elements]i];
T.Parents[i+1] = A.Parents[i] + 1;
}
fori1=1to B.NOE do
{
T.Elements[i+1+ A.NOE] = B.ElementsJi];
T.Parents[i+1+ A.NOE] = B.Parents[i] + ANOE + 1;
}

T.Parents[A.NOE + 2] = 1;
T.NOE = A.NOE + B.NOE + 1;

return T;
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TerzTg Tk

Inorder (T : TREE)

{

If T ==NULL then
return;
Inorder( TA.LC);
Write( T™.Data);
Inorder( TAMRC);
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Preorder (T : TREE)
{
If T ==NULL then
return;
Write( T~.Data );
Preorder( TA.LC);
Preorder( TARC);
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Postorder (T : TREE)
{

If T ==NULL then
return;
Postorder( TAN.LC);
Postorder( TM.RC);
Write( T/.Data );



Inorder(T) =bedfaghjikct
Preorder(T) =abdefcghijkt
Postorder(T) =efdbjkihgtca
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e General Tree — inorder(T) =ba
@ Binary Tree — inorder(T) =ba

General Tree — inorder(T) = ba
Binary Tree — inorder(T) =ab
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preorder(T,) =abcd
inorder(T,) =abcd

postorder(Ty) =dcba
inorder(Ty) =dcba



Inorder:dgabefh
Preorder:adgbhef
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Breadth- Depth-First-
First Search Search
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NR-DFS (T : TREE)

{

iIf T==NULL then
return;

var Current : Node;

var S : Stack;

S.PUSH(S, T);

while EMPTY(S) == FALSE do

{
Current = POP(S);
Write ( Current”™.Data );
PUSH (S, all children of current);

}




DFS (T : TREE)

{
If T==NULL then

return;
Write ( TN.Data );
while ( there exists a not visited child of T) do

{
t = highest priority child of T and not visited;

DFS(t);
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Level 1

Level 2

BFS (T :TREE)
{
iIf T==NULL then
return;
var Current : Node;
var Q : QUEUE;
ENQUEUE (Q, n);
while EMPTY(Q) == FALSE do

Level 3

{

Current = DEQUEUE (Q);

Write( Current”.Data );

ENQUEUE (Q, all children of current);
}
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DFS(I)=abxmzctwhkofdne
BFS(I) =abcfxztwdemhkon
Level Order(T) =acbfwtxzdekohmn
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Preorder (T) =abc
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ThreadedInorder (T : TREE)
{

var p : Position;

p =NEXT(T);

while p 1= Root do

{
Write ( p~.Data );

p = NEXT(p);
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NEXT ( Node : Position ) : Position

{

var p : Position;
p = Node™.RC;

If Node/.

return p;

RightlsThread == FALSE then
while p/. LeftlsThread == FALSE do
p =p”".LC;
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RightlsThread
LeftlsThread
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PARENT(T : TREE)

{ v
var p ; Position; S T _

P :-T; | Q—’O‘—>O .
while p”.RightlsThread == FALSE do / A &
p=p"RC; . 7 G, .
O+ 0—0
return p~.RC; ¥ R R iyl g ;
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Inorder(T) =a+c/dxe—fx*g
Preorder(T) =+ +a/cd —e * fg
Postorder(T) =acd/+ef g*—






