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create(ref L : List) F 30 A Cawad Slomsl -1
ISEmpty(L : List): Boolean ] 0393 I w2 -2
makeNull(ref L : List) o 03,5 J5 -3
first(L : List): Position iyl paie ol OX15,S 5 -4

next(L : List ; p : Position):Position P 3l o paie sl -5
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prev(L : List ; p : Position):Position P Jb8lbo jaie w3l -6
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Insert(ref L : List ; p : Position ; x : Element Type)

delete(ref L:List ; ref p:Position)  :p LT ;5 39590 paic B3i> -8
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retrieve(L : List ; p : Position):Element Type
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L :<2,5,7>

1. Insert (L, next(L, first(L)), 8)

L: <2,58,7>

2. Insert (L, null, 5)

L :<5,2,5,8,7>
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last (L : List) : Element Type
{

if (isEmpty(L))
return Error;

else {
position;
first(L);

p
p
while (next(L, p) != null)
p = next(L, p);

return retrieve(L, p);




last (L : List) : Element Type

{
if (isEmpty(L))
return Error;

else if (next(L, first(L)) == null)
ret retrieve (L, first(L));
else {
delete (L, first(L));
return last(L);
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invPrint (L : List)
{
if (! isEmpty(L))
{
X : Element Type
f : position
f = first(L);
X = retrieve(L, f);
delete(L, f);
invPrint(L);
write(x);
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O(n)




..).if}?gw

search( L : list; x : ElementType ) : Position

{

p : Position;

p = first(L);
while p != null do

{
if retrieve(L, p) == X then
return p;
p = next(L, p);
}
return null;
}
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Type List = Record

{
Elements : Element Type[Max]

NOE : integer
}

Type Position = integer

Const Null =0

NOE

MAX

pacs ydy

yaE |
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Create (ref L : List)
{

}

L.NOE =0;

Cannad 03,5 Js -2

MakeNull ( ref L : List)
{

}

L.NOE = 0;
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Empty (L : List) : Boolean

{
If (L.NOE ==0)
return True;

return False;
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First (L : List) : Position

{
If (L.NOE ==0)
return Null;

return 1;
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Insert (ref L : List; p : Position ; x : ElementType)

{
if (L.NOE == Max)
return Error(“Overflow”);

for i = L.NOE downto (p + 1)
L.Elements[i + 1] — L.ElementsJi];

L.Elements[p + 1] = x;

L.NOE++;




Next ( L : List; p : Position) : Position

{
If (p<L.NOE)
return p+1;
return Null;
}

(==




Prev (L : List; p : Position) : Position
{

if(p>1)
returnp - 1;

return Null;




Delete ( ref L : List ; ref p : Position)

{
for i=pto (L.NOE-1)
L.Elements[i] = L.Elements[i+1];
L.NOE --;
if (p>L.NOE)
p = Null;
}

i S 2Lk -9

Retrieve ( L : List ; p : Position) : ElementType
{

}

return L.Elements[p];
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Type CellType = Record {

Data : Element Type;
Next : “CellType;

}

Type List = *CellType;
Type Position = *CellType;
Const Null = 0;




Create (ref L : List)

{
}

L = Null;
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MakeNull ( ref L : List)

{
p : Position
while (L !'= Null)
{
p = L™.Next
dispose(L)
L=p
}
}
T -Ia e
|| =<
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if (L !=Null) {
MakeNull(L".Next)
Dispose(L)
L = Null
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Empty (L : List) : Boolean

{
if L == Null
return True;

return False:

First (L : List) : Position
{

}

return L;
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Insert (ref L : List; p : Position ; x : ElementType )

{

g = "cellType

new(q)

g”™.Data = x

If p==Null HEAD NULL |

{ A T—~| A | o> B | . I
g .Next = L Node 1 'fNudez
L= q et

} > x| e

else New Node

{

g”™.Next = p”™.Next
p~.Next =q
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Next ( L : List; p : Position) : Position

{
if p 1= Null
return p”.Next;

return L;

‘5.\.&2 ).o.ai.c. w)QT —;
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Prev (L : List; p : Position) : Position
{

g = Position

ifpl=L

{
q=L
while (g™.Next !=p)

d = g”™.Next;

return qg;

}

return Null;

,_5195 Pr=t== UA)QT—V
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Delete (ref L : List ; ref p : Position)
{

g = Position

q=L;

ifpl=L

{
while g”™.Next = p

d = g”™.Next;

d”™.Next = p”.Next;
dispose(p);
p = gq™.Next;

}

else

{
L = L™ Next;
dispose(p);
p=L;

}

).A.LC-
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12| &> 99| &—>» 37| &>
node node.next node.next.next
12[ 4| (o8| [37]e1>
node 0de.né node.next.next
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Copy (L : List) : List

{
If L==Null
return Null;
else
{
g, L1: Position
o g = Copy(L"™.Next);
RN new(L1)
h L1/.Data = L™.Data;
> L1/ .Next = Q;
return L1;
i B B & }
i B E & }
i B B &
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else

new(q)

g”™.Data = L™.Data
g”™.Next = Copy(L".Next)
return q;

ST dgl 5l
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Split (L : List, ref L1, ref L2 : List) {
If (L == Null)
L1, L2=Null;

else {
Iif (L™.Data % 2==0) {
New L1;
L1~.Data = L™.Data,;
Split(L™.Next, L1 Next, L2);

else {
New L2;
L2~ .Data = L".Data;
Split(L™.Next, L1, L2™.Next);
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else {
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Split2 (L : List ; ref L1, ref L2 : List) {
If (L==Null) L1, L2=Null

If (L™.Next == Null){

else {

new L1;
L1”.Data = L™.Data;
L1/ Next = Null; } P

L2 = Null; Split2(L~.Next, L17.Next, L2)

new L1;

new L2;

L1/~ Data = L™.Data;

L2/.Data = L .Next™.Data;
Split2(L™.Next™.Next , L1~ Next, L2 .Next);







Type CellType = Record
{

Data : ElementType;
Next, Prev : *"CellType; head

*» Prev Data

Type List ="CellType;

Next

Type Position ="CellType;
Const Null =0; Node
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Insert (ref L : List ; p : Position ; x : ElementType)

{
q = “CellType

new(q)
g~.Data = X

if p I= Null
{
g~.Next = p~.Next
q*.Prev = p
if p~.Next != Null
p”.Next™.Prev = q

p~.Next = ¢

h

else

{ Head Next
g~.Next = L Next Next
N _ J3NULL
L~.Prev = q A B | C L | D
q*.Prev = Null ULt breu Prev
L =

} q Next Prev

} E

Prev Next




Delete (ref L : List ; ref p : Position)

{

g = Position
g = p™.Next
if p I= L
{
p™.Prev”®.Next = p”.Next
if p~.Next != Null
p™.Next”.Prev = p~.Prev
}
else
{
L = L™*.Next
L~.Prev = Null
}
dispose(p)
P=9q
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Next

Null
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Type CellType = Record

{
Data : ElementType;

Next : integer;
}
Type Position = integer;
Type List = Position;
var Space : CellType[MAX];
var Avalil : Position;
Const null = 0;
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MyNew (ref p : Position )
{
if Avail == null then
p = null;
else
{
p = Avail;

Avail = Space[Avail].Next;

MyDispose ( p : Position )
{

Space[p].Next = Avail;
Avail = p;
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Create (ref L : List)

{
Avail = 1;
fori=1to (MAX -1)do
Space[i].Next =1+ 1;
Space[MAX].Next = 0;
L =0;
}

48
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Insert (ref L : List; p : Position ; x : ElementType)
{

If (Avail == Null)
return Error;

g = Avalil;

Avalil = space[Avail].Next;
space[q].Data = x;
space[q].Next = space[p].Next;
space[p].Next = q;
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AddLast ( ref L : List ; x : ElemetType )

1
var q : Position;
new(q);
g™.Data = Xx;
if L == null then
{
g".next = q;
L =aq;
¥
else
{
g™ .next = L*.next;
L*.next = q;
L =aq;
¥
(N O B | }
| B B B
| O I
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Type CellType = Record

{
Link : *CellType;
case Tag : boolean
{
True : ( Dtata : ElementType );
False : (Dlink : *"CellType);
}
}

Type GList ="CellType;
Type Position =" CellType;
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Traverse (L : Glist)

{
If L == null then
return;
If L. Tag == True then
Write( L”.Data );
else
Traverse ( L™.Dlink);
Traverse ( L™.Link);
}
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Sum (L : List) : integer

1 |
if L == Null

return O;

return sum(L”.sublist) + sum(L”.Next) + 1;







