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Create (ref D : Dictionary)

Empty (D : Dictionary) : Boolean

MakeNull (ref D : Dictionary)

Insert (ref D : Dictionary ; k : KeyType ; X : DataType)
Delete (ref D : Dictionary ; Node : NodeType)

Search (D : Dictionary ; k : KeyType) : NodeType
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Max (D : Dictionary) : NodeType
Min (D : Dictionary) : NodeType

PredeCessor (D : Dictionary ; Node : NodeType) : NodeType

PSR pais
SucCessor (D : Dictionary ; Node : NodeType) : NodeType
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Type BST = Record

{
RC, LC : *CellType;
Key : KeyType;
Data : DataType;

}

Type BST : "CellType
Type NodeType : *CellType
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Search (T : BST ; k : KeyType) : NodeType

{

iIf T==NULL then
return NULL;
it T~NKey ==k then
return T,
iIf k<T”Key then
return Search(T”.LC, K);
else

return Search(T”.RC, k);
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Max (T : BST) : NodeType

{
if T==NULL then
return NULL;
else if TANRC == NULL then
return T;
else
return Max (T™.RC);
}

Al S5 = 05 sl
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Min (T : BST) : NodeType

{
if T==NULL then
return NULL;
else if TALC ==NULL then
returnT;
else
return Min (T”.LC);
}
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Parent (T : BST ; Node : NodeType) : NodeType
{
iIf T ==NULL or T == Node then
return NULL;
iIf TALC == Node or T"RC == Node then
return T;
else iIf Node™.Data < T~.Data then
return Parent (T”.LC, Node);
else
return Parent (T~.RC, Node);
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SUCCESSOR (T : BST ; Node : NodeType) : NodeType
{
iIf Node™.RC != NULL then
return Min(Node”™.RC);
else {
parent = Parent(T, Node);
while parent = NULL && parent™.RC == Node
{
Node = parent;
parent = Parent(T, Node);
}
return parent;
}
}
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PREDECESSOR (T : BST ; Node : NodeType) : NodeType
{
if Node™.LC != NULL then
return Max(Node”.LC);
else {
parent = Parent(T, Node);
while parent = NULL && parent™.LC == Node
{
Node = parent;
parent = Parent(T, Node);
}
return parent;
}
}
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Insert (ref T : BST ; k: KeyType ; x : DataType)

{

if T==NULL

{
new(T)
TN Key = k;
T™.Data = x;

TARC =TALC = NULL;
}
else if k<=T".Key

Insert (T™.LC, Kk, X);
else

Insert (TN.RC, kK, X);
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Delete (ret T : BST ; Node : NodeType)

{
p : NodeType
x : DataType
k : KeyType
if Node™.LC ==NULL or Node™.RC ==NULL
{
p = Parent (T, Node)
if p==NULL
{
if Node™.RC !=NULL
T = Node™.RC
else
T = Node”™.LC
}
else if p~.RC == NULL
{
if Node™.RC !'=NULL
p~.RC = Node”™.RC
else
p~.RC = Node”.LC
}
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else

{
if Node”RC !'=NULL
p.LC = Node™.RC
else
p~.LC = Node™.LC
}

dispose(Node)

[X, K] = Delete_Right (Node”.LC)
Node”.Data = x
Node™.key = k
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Delete Right (ref T : BST) : [DataType, KeyType]
{
N : NodeType
X : DataType
k : KeyType
if T"\RC ==NULL
{
x =T~ Data
k = T™.Key
Delete(T, T)
return [x, K]

else
return Delete_Right (T™.RC)
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Self-balancing binary search tree
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Type CellType = Record
{
key : keyType;
Data : DataType;
LC : *CellType;
RC : ~CellType;
Height : int;
}
Type AVL ="CellType;
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LEFT ROTATE (ref T : BST; x : NodeType)

{

vary : NodeType;
var p : NodeType;
y = X".RC;
X™MRC =y~ LC;
p = Parent (T, x);
If p==NULL then
T=y;
else If x == p~.LC then
pN.LC =vy;
else
p~M.RC =vy;
y~.LC =X;
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Hash Table
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: Linear probing s (ol o9, )
h'(x) = (h(x) +i) mod B

: Quadratic probing Yas > (5ol8 59, .Y
h'(x) = (h(x) + ¢, xi? + ¢, *i) mod B
L
h'(x) = (h(x) + i%) mod B

: Double hashing (ciclas)aslss g5l wa)s ¥

h'(x) = (hl(x) +ixh, (x)) mod B
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1) cdfeab
2) dcfeab

3) dfceab

X h(x)
a 3
b 2
Cc 4
d 2
e 3
f 2
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