Tutorial N° 10: Linked list Solution
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Exercise 01: 
First one 
Before swap x=5, y=10
In this function  a=10,b=5
After swap X=5, Y=10
Second program
Before swap X=5, Y=10
After swap X=10, Y=5
Difference
1st  pgm: passing by value
2nd pgm  : passing by address
Exercise 02: 
Type list =record 
Word : c.c;
Next : *list
End list
Var head : *list;
Begin 
headNULL;
2. function nbr(var l:*list ):integer ;
Var c: integer; p: *list ;
Begin
pl;
c0;
while (p.nextNULL) do
cc+1;
pp.next;
end while
return c;
end function 
Procedure InsertAfter(L : * Node, M : C.C)
    Var p:*node 
Begin 
If(L=NULL) then 
Write(“empty list”);
Return;
        p ← L
        // Recherche du mot M
        While(p ≠ NULL and p.word ≠ M) do
            p ← p.next
        endwhile
        if (p = NULL) then
            write( "word not found")
            return
        endif
        // Création du nouveau noeud
        Allocate( newNode)
If(newNode=NULL) then
 write(« alloaction error”);
return;
endif
      Write( "Entre  the new ord : ");
        read( newNode-word)
        // Insertion
        newNode.next ← p.next
        p.next ← newNode
    Fin
Exercise 03 :
 procedure concat(var l1,l2:*list )
var p,q:*list ;
begin
if  l1= NULL then
l1l2; 
return; 
endif
pl1;
while (p.next NULL) do
pp.next;
end while 
p.nextl2;
end procedure 
procedure concat (var l1,l2:liste)
begin
if  l1= NULL then
l1l2;
else 
pl2;
while(p!=null) do
inserttail(l1,p.data);
pp.next;
endif
end.

Exercise 04: display in two ways
Type element = record
              val: integer ;
               next:*element;
               previous: *element;
end
var head
begin 
procedure display( var L:*element);
var p, tail : *element;
begin
if(L= NULL) then 
write(empty list”);
return;
pL;
while (p-  NULL ) do 
write (p-val, ”-”);
tail  p;
pp-next;
endwhile
while(tail-previous NULL ) do 
write (tail-val,”-“);
tailtail-previous;
endwhile.
End
Exercise 05: insert and delete in doubly

Procedure inserthead(var *l:element, x:integr;);
[bookmark: _GoBack]Var q: *element;
Begin
Alloacte (q);
if (q=NULL) then 
write (“Insufficient memory space”);
return;
q.valx;
if (L== null) then
q-next null;
q-previous   null;
L   q;
Else
q-nextL;
q-previous   null;
L-previous q;
L   q;
Endif
End.
Procedure deltehead(var *l:element);
Var q:*element;
Begin
qL;
if(L=null) then return; endif
if (L-next=NULL) then
free(L);
return;
endif
LL-next;
L-previous   null;
Free(q);
Endif
End
Procedure inserttail(var *l:element,x:integr;);
Var q:*element;
Begin
Alloacte (q);
if(q=NULL ) then 
write (“ Insufficient memory space ») ;
return ;
q.valx;
if (L== null) then
q-next null;
q-previous   null;
L   q;
Else
pL;
while(p-nextNULL) do
pp-next;
endwhile
p-nextq;
q-previousp;
q-nextNULL;
endif
end
procedure deletetail(var *l:element,);
Var q:*element;
Begin
Begin
pL;
if(L=null) then return;
else 
while(p-nextNULL) then
pp-next;
endwhile
p-previous-next  null;
Free(p);
Endif
End.

Exercise 06 circular to single
Procedure singly(var L:*liste);
Var p:*liste;
Begin
(if L= NULL ) then 
write(“empty list”);
return;
PL;
While(p-next L) do
pp-next;
endwhile
p-nextNULL;
end.
Exercise 07: concatenate between two circular
Procedure concatec(var L1,L2:*liste);
Var p1,p2 : *liste ;
Begin
p1L1;
p2L2;
if(L1= null ) then L1L2;
Else
while (p1-next L1) do
p1p1-next;
End while 
p1-nextL2;
while (p1-next L2) do
p1p1-next;
Endwhile
p1-nextL1;
endif
end 

Additional exercise :
Exercise 08 : reverse a single list 
procedure inserthead(var head:*list, int v)
var  p,q: *list ;
Begin
Allocate (q);
q.datav;
If head = NULL then 
Head q;
q.nextNULL
else
q.next head;
headq;
end if
end
procedure reverse(l1:*list,l2:*list)
var p:*list ;
Begin
pl1;
while (p NULL) do
inserthead(l2,p.data);
pp.next;
end while
l1l2;
end procedure.
Or display in the reverse way
Procedure reverselist(var l:*list)
Begin
If(l.next != null) then 
reverselis(l->next) ;
Write(‘’ <-‘’,l.data);
Else
Write(“null”);
Endif
End.
Exercise 09: delete all occurrences 
Procedure delete(var L:*liste, x: integer);
Var r, p,q: *Liste;
Begin
pL ;
qp ;
if(L=NULL )then return ;
else
while (pNULL) do
if(p-val x) then
qp;
pp-next;
else
rp;
q-nextp-next;
pp-next;
free ( r );
else
endif
endwhile.
Endprocedure.
Exercise  10; insert in sorted list
We need :
procedure inserpos(int v,m);insert m after v
insertail(int v); insert v in the end
procedure insersorted(int m);
var q,p:*list;
Begin 
allocate(q);
q.datam;
phead;
while(p.next!=null) and (p.datam) and (p.next.datam) do 
pp.next
end while
if p.next =null then insertail(m);
else
insertpos(p.data,m);
end if
end.
Exercise 11 concatenate two sorted list
Type Liste = record 
    Val : integer ;
    next : * Liste ;
End 
Procedure concate(var L1, L2 :*liste);
Var p1,p2 : *Liste;
Begin
p1L1;
p2L2;
while ((p1NULL ) and (p2NULL) )do 
if (p1-val p2-val) then 
inserposavant (L1,p2-val,p1-val);
p2p2-next;
else 
p1p1-next;
end if 
end while 
end
inserposavant (var L: *Liste , x: integer,v :integer);
var *r,*p,*q: liste;
Begin
if (head = NULL) then
return;
else
p=L
while(p NULL) do 
if(p-val v) then
rp;
pp-next;
else ;
Allocate (q);
q.valx;
r-next=q;
q-next=p;
endif
endwhile
end.
Exercise 12 : delete first occurrence 

Procedure delet(int v ):
Var p,q,head :*list;
Begin
phead;
//  case 1 : list is empty
if (p = null) then
    write("there is no such value")

//  case 2 : the value is in the first node
else if (p.data = v) then
    head ← p.next
    free(p)
// general case
else
    q ← p
    p ← p.next
while(p.datav )and (p null) do
qp;
pp.next
end while
if (p= null) then 
write(“ there is no such value “);
else
q.nextp.next;
free(p);
end
Exercise 13: delete all from doubly
Type element = record
              val: integer ;
               next:*element;
               previous: *element;
end
var head
begin headNULL;
procedure delete( var L:*element,);
var p:*element;
begin
pL;
if (p= NULL ) then 
return;
else 
while (p  NULL ) do 
if(p-val x) then 
pp-next;
else
qp;
pp-next;
p-previousq-previous;
q-previous-nextq-next;
free(q );
endif
end while
end.
Exercise 11: cours
Procedure inserheadc(var l:*element  ,
 value: integer)
Var p,q:*node;
Begin
Allocate(q);
q->datavalue ;
if(l=NULL) then 
lq;
q-nextl;
else
pl ;
while (p.nextl) do 
pp.next ;
endwhile
q->nextl;
p-nextq;
lq;
end if
end procedure;
Delete a head  from a list:
Procedure deleteheadc (var L: *element );
Var p,q: *element;
Begin
qL;
pL;
 repeat 
P P-next ;
Until  (P-next = L)
L q^.next
p^.next L
free (q) ;
end.
procedure addtailc(Var L:element , 
X:integer ) 
var q, p :*element ;
Begin 
Allocate (q)
q-dataX
pL
repeat 
pp-next
 until  (p-next = L)
p-nextq ;
q-nextL
end
procedure deletetailc(var L:*element);
var  p, q:*element;
Begin
If(l= null) then return;
else
pL;
repeat 
qp;
P P-next ;
Until  (P-next = L)
q-nextL; free(p); end.
