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‘ Eyypadig (Structs)

OuL eyypadég (structs) elval pia ouAoyn PeTaPANTWV KATW amo €va Kowo ovopa. Eva
napadelypa SnAwong pag eyypadng ExeL wg e€NG:

struct student

{
int r_no;
char mame[20];
char course[20];
float fees;

1

H dnuioupyia evog véou tumou dedopévwy otn C pmopel va uhomotnBel pe xprnion tng A£Eng
KAeLlSL typedef.

typedef struct student

{
int r_no;
char mame[20];
char course[20];
float fees;

I H

Omnote 0T CUVEXELA UTOPEL va akoAouBn ot pa SnAwon wg eEng:

student studl;

H ekxwpnon Twwv oe KaBe medio plog eyypadnc Umopel va yivel pe KATOOV Ao TOUG
aKkOAouBoug TpoToUG:

struct student studl = {01, "Rahul™, "BCA™, 45000};

n

studl.r_no = 01;
studl.name = "Rahul";
studl. course "BCA";

studl.fees = 45000;

Code 1

(avayvwon kat gpdavion otoweiwv gvog ocuvolou doltntwv mou anobnkevovtal oe £va
nivakay)

#include <stdio.h>
#include <conio.h>
#include <string.h>

int main()



struct student

{
int roll_no;
char name[80];
int fees;
char DOBJ[80];
2

struct student stud[50];

int n, i, num, new_rolno;

int new_fees;

char new_DOB[80], new_name[80];

printf("\n Enter the number of students : ");

scanf("%d", &n);

for(i=0;i<n;i++)

{
printf("\n Enter the roll number : ");
scanf("%d", &stud[i].roll_no);
printf("\n Enter the name : ");
gets(stud[i].name);
printf("\n Enter the fees : ");
scanf("%d",&stud[i].fees);
printf("\n Enter the DOB : ");
gets(stud[i].DOB);

}

for(i=0;i<n;i++)

{
printf("\n ¥*****¥**DETA|ILS OF STUDENT %d*******" j11),
printf("\n ROLL No. = %d", stud([i].roll_no);
printf("\n NAME = %s", stud[i].name);
printf("\n FEES = %d", stud[i].fees);
printf("\n DOB = %s", stud[i].DOB);

}

printf("\n Enter the student number whose record has to be edited : ");

scanf("%d", &num);

num= num-1;

printf("\n Enter the new roll number :");

scanf("%d", &new_rolno);

printf("\n Enter the new name : ");

gets(new_name);

printf("\n Enter the new fees : ");

scanf("%d", &new_fees);



printf("\n Enter the new DOB : ");
gets(new_DOB);

stud[num].roll_no = new_rolno;
strcpy(stud[num].name, new_name);
stud[num].fees = new_fees;

strcpy (stud[num].DOB, new_DOB);
for(i=0;i<n;i++)

{
printf("\n ¥*****¥**DETA|LS OF STUDENT %d*******" j11);
printf("\n ROLL No. = %d", stud[i].roll_no);
printf("\n NAME = %s", stud[i].name);
printf("\n FEES = %d", stud[i].fees);
printf("\n DOB = %s", stud[i].DOB);

}

getch();

return O;

}
‘ Tuvdedepéveg Nioteg

Me amAa Aoyl pla ouvdedepévn Aiota (linked list) sival pla ypapptky guAAoyn otoleiwv to
omola kaAouvtal kKopBol. O Aloteg xpnolpomolouvtal cuvhBwg ylwa tThv uAomoinon AAwv
Sopwv dedopévwv OMWE yLo TapASELyUa Ol OTOIBEG 1 Ol OUPEC. IXNUATIKA Ha Alota €XEl wg
akoAoUBwG:

A AR E -

H akoAouBn ekovo pog MOPoUcLAlel TOV TPOTO HE TOV Omoio pia Alota amoBnkeVetal otn
LVALN TOU CUCTAUOTOG:
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KaBe kopPog, oto mapandavw mopadetypa, nepllappavel o TUAUATA: Eva OKEPOLO oAV TA
Sebopéva tou KOPBoU Kal €va SeikTn IMPOG Tov eNMOUeVo KOUPOo. To TuRua SeSopévwy Tou KABe
KOUPBOU Ummopel va mepLEXEL OTLOATIOTE TL.X., AKEPALOUC, TILVOKEG N aKOpa Kal eyypadec. MNa tov
tehevtaio kOpPo, o Seiktng Mpog tov emouevo kopBo eival icog¢ pue NULL. Téhog, pia Alota
niephappavel éva Seiktn START mou Seiyvel otov mpwto kOUPo TG Alotac.

MmnopoUpe va diaoxiooupe tn Alota Eekwvwvtag amno to Ssiktn START kot mpoonelalovrag Tov
KGBe kKOUPBO pHéow Tou Seilktn TOou TTponyoLUeVoU KOUBou. Mia Alota pmopel va 0pLoTel Pe TV
akoAouBn Soun:

struct node

{
int data;

struct node *next;

Ot Aioteg, OMwC Kol oL TvaKeC, ival YPaUULIKEG CUANOYEG Sebopévwv aAAd OUwCG oL Aloteg Sev
anoBnkevovtal o cuvexoueveg BEoeLg otn pvApn. Mwa aAMn Stadopd sival otL ol Aloteg dev
ETULTPEMOUV TNV TUXaia mpoonédacn Stadopwv KOPBwv. OL KouBoL prmopolv va pooneAactolV
MOVO Oelplokd. AvtiBeta pe Toug TIVAKEG OUWG, OL EL0AYWYEC Kol oL Sltaypoadég pmopolv va
vivouv og omolodnnote onpeio tg Soung os otaBepo xpovo. TENOC, Sev UTIAPXEL TIEPLOPLOUOG
oTo MANRB0¢ Twv oToLKElWV TTOU PmopouV va ipooteBolv oe pia Alota.

Evépyeleg mAvVw o€ piot AmAd Zuvdedepévn Alota

OL eVEPYELEC TTOU UITOPOUV VA yivouv MAvVw o€ pia Alota £xouv w¢ ENG:

e Aidoyion. Arnoktolpe pocoPaocn o kKaBe kKOUPO Eskvwvtag amd thv kopudn (START).

Step 1: [INITIALIZE] SET PTR = START
Step 2: Repeat 5teps 3 and 4 while PTR !|= NULL

Step 3: Apply Process to PTR—=DATA
Step 4: SET PTR = PTR—=MNEXT

[END OF LOOP]
Step 5: EXIT

o Avaintnon. Wayvoupe va BpoUue €va oUYKeKPLUEVO OToLxElo LEoa otn AloTa.

Step 1: [INITIALIZE] SET PTR = START
Step 2: Repeat 5tep 3 while PTR != NULL
Step 3: IF VAL = PTR—= DATA
SET P05 = PTR
Go To Step 5
ELSE
SET PTR = PTR —= NEXT
[END OF IF]
[END OF LOOP]
Step 4: SET POS = NULL
Step 5: EXIT

e Ewaywyn. H sloaywyn evog otolxelou oe pia Alota meptAapBavel T dnuoupyla evog véou
KOUBOU KABWE Kal TNV ELoaywyr) Tou otn cwoth 0¢on péoa otn Aiota. loxUouv oL akoAouBeg
TIEPUTTWOELC:

o H elwoaywyn ylvetatl otnv apxn tng Alotag



O
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Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to Step 7
[END OF IF]

Step 2: SET NEW_NODE = AVAIL

Step 3: SET AVAIL = AVAIL —>NEXT
Step 4: SET NEW_MNODE —>DATA = VAL
Step 5: SET NEW_MODE —>NEXT = START
Step 6: SET START = NEW_NODE

Step 7: EXIT

H eloaywyn yivetal oto téAog tn¢ Alotag

Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to S5tep 10
[END OF IF]

Step 2: SET NEW_NODE = AVATL

Step 3: SET AVAIL = AVATIL —= NEXT

Step 4: SET NEW_NODE — =DATA = VAL

Step 5: SET NEW_NODE —=>NEXT = NULL

Step 6: SET PTR = START

Step 7: Repeat Step 8 while PTR—=NEXT != NULL
Step 8: SET PTR = PTR— > NEXT

[END OF LOOP]
Step 9: SET PTR—>NEXT = NEW_NODE
Step 1@: EXIT

H eloaywyn ylvetal peta anod éva doopévo kKOUPBo

Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to Step 12
[END OF IF]

Step 2: SET NEW _NODE = AVAIL

Step 3: SET AVAIL = AVAIL —=MNEXT

Step 4: SET NEW NODE —=DATA = WAL

Step 5: SET PTR = START

Step 6: SET PREPTR = PTR

Step 7: Repeat Steps 8 and 9 while PREPTR — = DATA
I= NUM

Step 8: SET PREPTR = PTR

Step 9: SET PTR = PTR—=NEXT

[END OF LOOR]
Step 10: PREPTR —=NEXT = NEW_NODE
Step 11: SET NEW NODE —=NEXT = PTR
Step 12: EXIT

H eloaywyn yivetal mptv ano éva 600EVo KOURO



Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to Step 12
[END OF IF]

Step 2: SET NEW_NODE = AVAIL

Step 3: SET AVAIL = AVATIL— > NEXT

Step 4: SET NEW_NODE —==DATA = VAL

Step 5: SET PTR = START

Step 6: SET PREPTR = PTR

Step 7: Repeat Steps 8 and 9 while PTR—=DATA 1= NUM
Step &: SET PREPTR = PTR

Step 9: SET PTR = PTR— = NEXT

[END OF LOOP]
Step 10: PREPTR— = MNEXT = NEW_NODE
Step 11: SET NEW_NODE —:=>NEXT = PTR
Step 12: EXIT

o Awaypadn. Alaypddoupe £va CUYKEKPLIEVO KOUBO amd tn Alota. loyUouv ol akoAouBeg
TEPUTTWOELC:
o Alaypadetal o mpwtog KOUPBoG Tng Alotag

Step 1: IF START = NULL

Write UNDERFLOW

Go to Step 5

[END OF IF]

Step 2: SET PTR = START
Step 3: SET START = START — NEXT
Step 4: FREE PTR
Step 5: EXIT

o Awaypdadetal o teAeutaiog KOUBOG

Step 1: IF START = NULL
Write UNDERFLOW
Go to Step 8
[END OF IF]
Step 2: 5ET PTR = START
Step 3: Repeat Steps 4 and 5 while PTR —>NEXT !|= NULL
Step 4: SET PREFTR = PTR
Step 5 SET PTR = PTR — NEXT
[END OF LOOP]
Step 6: S5ET PREPTR —=MNEXT = NULL
Step 7: FREE PTR
Step 8: EXIT

o Awaypadetal o EMOUEVOG KOUBOG EVOG SOCUEVOU KOUBOU



Step 1: IF START = NULL
Write UNDERFLOW
Go to Step 10
[END OF IF]

Step 2: SET PTR = START

Step 3: SET PREPTR = PTR

Step 4: Repeat Steps 5 and 6 while PREPTR — DATA |= NUM
Step 5 SET PREPTR = PTR

Step 6 SET PTR = PTR —= MNEXT

[END OF LOOP]

Step 7: SET TEMP = PTR

Step B: SET PREPTR —=MNEXT = PTR —=NEXT
Step 9: FREE TEMP

Step 10: EXIT

Code 2

(YAormolei pe T XxpRon EEXwWPLOTWV oUVAPTACEWV OAEG TIG AELTOUPYIEG O pLa Aiota)

#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
#include <malloc.h>
struct node
{

int data;

struct node *next;
I3
struct node *start = NULL;
struct node *create_ll(struct node *);
struct node *display(struct node *);
struct node *insert_beg(struct node *);
struct node *insert_end(struct node *);
struct node *insert_before(struct node *);
struct node *insert_after(struct node *);
struct node *delete_beg(struct node *);
struct node *delete_end(struct node *);
struct node *delete_node(struct node *);
struct node *delete_after(struct node *);
struct node *delete_list(struct node *);
struct node *sort_list(struct node *);

int main(int argc, char *argv[]) {
int option;
do
{
printf(“\n\n *****MAIN MENU *****”),
printf(“\n 1: Create a list”);



printf(“\n 2: Display the list”);

printf(“\n 3: Add a node at the beginning”);
printf(“\n 4: Add a node at the end”);
printf(“\n 5: Add a node before a given node”);

printf(“\n 6: Add a node after a given node”);

printf(“\n 7: Delete a node from the beginning”);

printf(“\n 8: Delete a node from the end”);

printf(“\n 9: Delete a given node”);

printf(“\n 10: Delete a node after a given node”);
printf(“\n 11: Delete the entire list”);

printf(“\n 12: Sort the list”);

printf(“\n 13: EXIT”);

printf(“\n\n Enter your option : “);

scanf(“%d”, &option);

switch(option)
{

case 1:

case 2:

case 3:

case 4:

case 5:

case 6:

case 7:

case 8:

case9:

start = create_lI(start);
printf(“\n LINKED LIST CREATED”);
break;

start = display(start);
break;

start = insert_beg(start);
break;

start = insert_end(start);
break;

start = insert_before(start);
break;

start = insert_after(start);
break;

start = delete_beg(start);
break;

start = delete_end(start);
break;

start = delete_node(start);

break;

case 10: start = delete_after(start);

break;

case 11: start = delete_list(start);

printf(“\n LINKED LIST DELETED”);

break;

case 12: start = sort_list(start);

break;



lwhile(option 1=13);
getch();
return O;

struct node *create_lI(struct node *start)

{
struct node *new_node, *ptr;
int num;
printf(“\n Enter -1 to end”);
printf(“\n Enter the data : “);
scanf(“%d”, &num);
while(num!=-1)
{
new_node = (struct node*)malloc(sizeof(struct node));
new_node -> data=num;
if(start==NULL)
{
new_node -> next = NULL;
start = new_node;
}
else
{
ptr=start;
while(ptr->next!=NULL)
ptr=ptr->next;
ptr->next = new_node;
new_node->next=NULL;
}
printf(“\n Enter the data : “);
scanf(“%d”, &num);
}
return start;
}

struct node *display(struct node *start)
{
struct node *ptr;
ptr = start;
while(ptr != NULL)
{
printf(“\t %d”, ptr -> data);

ptr = ptr -> next,;



}

return start;

struct node *insert_beg(struct node *start)

{
struct node *new_node;
int num;
printf(“\n Enter the data : “);
scanf(“%d”, &num);
new_node = (struct node *)malloc(sizeof(struct node));
new_node -> data = num;
new_node -> next = start;
start = new_node;
return start;

}

struct node *insert_end(struct node *start)
{
struct node *ptr, *new_node;
int num;
printf(“\n Enter the data : “);
scanf(“%d”, &num);
new_node = (struct node *)malloc(sizeof(struct node));
new_node -> data = num;
new_node -> next = NULL;
ptr = start;
while(ptr -> next != NULL)
ptr = ptr -> next;
ptr -> next = new_node;

return start;

struct node *insert_before(struct node *start)
{
struct node *new_node, *ptr, *preptr;
int num, val;
printf(“\n Enter the data : “);
scanf(“%d”, &num);
printf(“\n Enter the value before which the data has to be inserted : “);
scanf(“%d”, &val);
new_node = (struct node *)malloc(sizeof(struct node));

new_node -> data = num;



ptr = start;
while(ptr -> data != val)
{
preptr = ptr;
ptr = ptr -> next;
}
preptr -> next = new_node;
new_node -> next = ptr;

return start;

struct node *insert_after(struct node *start)
{
struct node *new_node, *ptr, *preptr;
int num, val;
printf(“\n Enter the data : “);
scanf(“%d”, &num);
printf(“\n Enter the value after which the data has to be inserted : “);
scanf(“%d”, &val);
new_node = (struct node *)malloc(sizeof(struct node));
new_node ->data = num;
ptr = start;
preptr = ptr;
while(preptr -> data !=val)
{
preptr = ptr;
ptr = ptr -> next;
}
preptr -> next=new_node;
new_node -> next = ptr;

return start;

struct node *delete_beg(struct node *start)

{
struct node *ptr;
ptr = start;
start = start -> next;
free(ptr);
return start;

}

struct node *delete_end(struct node *start)



struct node *ptr, *preptr;
ptr = start;
while(ptr -> next != NULL)
{

preptr = ptr;

ptr = ptr -> next;
}
preptr -> next = NULL;
free(ptr);
return start;

struct node *delete_node(struct node *start)

{
struct node *ptr, *preptr;
int val;
printf(“\n Enter the value of the node which has to be deleted : “);
scanf("%d”, &val);
ptr = start;
if(ptr -> data == val)
{
start = delete_beg(start);
return start;
}
else
{
while(ptr -> data !=val)
{
preptr = ptr;
ptr = ptr -> next;
}
preptr -> next = ptr -> next;
free(ptr);
return start;
}
}

struct node *delete_after(struct node *start)
{

struct node *ptr, *preptr;

int val;

printf(“\n Enter the value after which the node has to deleted : “);



scanf(“%d”, &val);
ptr = start;
preptr = ptr;
while(preptr -> data !=val)
{
preptr = ptr;
ptr = ptr -> next;
}
preptr -> next=ptr -> next;
free(ptr);
return start;

struct node *delete_list(struct node *start)

{
struct node *ptr; // Lines 252-254 were modified from original code to fix
unresposiveness in output window
if(start!=NULL){
ptr=start;
while(ptr != NULL)
{
printf(“\n %d is to be deleted next”, ptr -> data);
start = delete_beg(ptr);
ptr = start;
}
}
return start;
}
struct node *sort_list(struct node *start)
{

struct node *ptrl, *ptr2;
int temp;
ptrl = start;
while(ptrl -> next != NULL)
{
ptr2 = ptrl -> next;
while(ptr2 != NULL)
{
if(ptrl -> data > ptr2 -> data)
{
temp = ptrl -> data;
ptrl ->data = ptr2 -> data;
ptr2 -> data = temp;



}
ptr2 = ptr2 -> next;

}
ptrl = ptrl -> next;
}
return start; // Had to be added
}
‘ KukAwkég Aioteg

Ye pla KUKALKN Alota, o tedeutaiog kOpPBoG meplEéXel éval SelkTn PO TOV MPWTO KOPPBO TNG
Alotog avti va Seiyvel mpog pia Tt NIL/NULL. MmopoUpe vo €XOUUE KUKALKEG OTTAEG
ouvbebepéveg Aoteg | KUKALKEG SUMAG ouvdedepéveg Alotec. Katd tn Stdoyion HLag KUKALKNAG
Alotog pmopoUpe va Eekvriooupe amd onoloSAToTe KOUPBO HEXPL TTOU VA GTACOUE OTOV KOUPBO
amno tov omoio Eekvnoape. 2T SumAd ouvdedepévec Aloteg n kateuBuvon Sldoxlong pnopel va
elval omotadnmorte.

To emopeva oxNUATA HaAC amelkovilouv éva Tapadelypo (ag KUKALKAG Alotag kabwg kal Tov
TPOTO AMOBAKEVGNG OTN UVAUN.

|i|+*|2|+|3|+14|+15|+46|+1?| |

START
[ 1] DATA NEXT
1 H 4
2
3
4 E 7
5
6
7 L 8
B L 10
9
10 0 1

H povn duokoAia Staxeiplong piog KUKALKAG Alotag sival n moAumAokotnta tng Sldoxiong adou
Sev umapyel deiktng mpog tnv T NIL/NULL mou va kaBopilel to téhog tng Alotag. Mapd to
YEYOVOC auTo, Hrnopol e va Slaoxiooupe tn Alota péxpL va cUVAVTACOUE Tov KOBO Tou eival
otnv kopuodr, Mpdayua To omoio onuatodotel to TEAOC TNG Alotag. AkolouBouv PBaotikol
aAyoplOpol Slaxeiplong pag KUKALKAC Alotag kat o avtiotolyo¢ Kwdlkag yla Kabe £va amo
autoUg.

o Ewocaywyn kopBou otnv apyxn tng Alotag



Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to S5tep 11
[END OF IF]

Step 2: SET NEW_NODE = AVATL

Step 3: SET AVAIL = AVATIL —= NEXT

Step 4: S5ET NEW NODE — DATA = WAL

Step 5: SET PTR = START

Step 6: Repeat Step 7 while PTR —=MEXT != START
Step 7: PTR = PTR —= NEXT

[END OF LOOP]
Step 8: SET MNEW _MNODE —> NEXT = START
Step 9: SET PTR-—>NEXT = NEW_NODE
Step 10: SET START = NEW_NODE
Step 11: EXIT

e Ewocaywyn evog kOpuPou oto téAog tng Aiotag

Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to Step 10
[END OF IF]

Step Z: SET NEW_NODE = AVATIL

Step 3: SET AVAIL = AVAIL —= NEXT

Step 4: SET NEW_NODE —= DATA = VAL

Step 5: SET NEW_MNODE —= NEXT = START

Step 6: 5ET PTR = START

Step 7: Repeat Step 8 while PTR —= NEXT |= START
Step B: SET PTR = PTR—= NEXT

[END OF LOOR]
Step 9: SET PTR —= NEXT = NEW_MNODE
Step 10: EXIT

o Awaypadn Tou TPpwTou KOUPBoU tnG Alotag

Step 1: IF START = NULL
Write UNDERFLOW
Go to Step B
[END OF IF]
Step 2: SET PTR = START
Step 3: Repeat Step 4 while PTR—>NEXT != START
Step 4: SET PTR = PTR—=> NEXT
[END OF LOOP]
Step 5: SET PTR —= NEXT = START —=NEXT
Step 6: FREE START
Step 7: SET START = PTR—=HNEXT
Step 8: EXIT

o Awaypadn tou teAeutaiou kOupou NG Alotag



Step 1: IF START = NULL
Write UNDERFLOW

Go to Step 8

[END OF IF]
Step 2: SET PTR = START
Step 3: Repeat Steps 4 and 5 while PTR — NEXT |= START
Step 4: SET PREPTR = PTR
Step 5: SET PTR = PTR —=NEXT

[END OF LOOP]
Step 6: SET PREPTR—=NEXT = START

Step 7: FREE PTR
Step B: EXIT

Code 3
(YAormolei pe tn XxpRon EEXwPLoTWV oUVAPTACEWV OAEG TIG AELTOUPYIEG O pLa KUKALKA Alotal)

#include <stdio.h>
#include <conio.h>
#include <malloc.h>
struct node
{

int data;

struct node *next;
2
struct node *start = NULL;

struct node *create_cll(struct node *);
struct node *display(struct node *);
struct node *insert_beg(struct node *);
struct node *insert_end(struct node *);
struct node *delete_beg(struct node *);
struct node *delete_end(struct node *);
struct node *delete_after(struct node *);

struct node *delete_list(struct node *);

int main()
{
int option;
do
{
printf("\n\n *****MAIN MENU *****").
printf("\n 1: Create a list");
printf("\n 2: Display the list");
printf("\n 3: Add a node at the beginning");
printf("\n 4: Add a node at the end");
printf("\n 5: Delete a node from the beginning");
printf("\n 6: Delete a node from the end");



printf("\n 7: Delete a node after a given node");
printf("\n 8: Delete the entire list");

printf("\n 9: EXIT");

printf("\n\n Enter your option : ");

scanf("%d", &option);

switch(option)

{

}

return O;

case 1:

case 2:

case 3:

case 4:

case 5:

case 6:

case 7:

case 8:

}while(option !1=9);

start = create_cll(start);

printf("\n CIRCULAR LINKED LIST CREATED");
break;

start = display(start);

break;

start = insert_beg(start);

break;

start = insert_end(start);

break;

start = delete_beg(start);

break;

start = delete_end(start);

break;

start = delete_after(start);

break;

start = delete_list(start);

printf("\n CIRCULAR LINKED LIST DELETED");
break;

struct node *create_cll(struct node *start)

{

int num;
printf("\n Enter —1 to end");
printf("\n Enter the data : ");
scanf("%d", &num);

while(num!=-1)

struct node *new_node, *ptr;

new_node = (struct node*)malloc(sizeof(struct node));

new_node ->data = num;
if(start == NULL)



new_node -> next = new_node;
start = new_node;

}
else
{
ptr = start;
while(ptr -> next != start)
ptr = ptr -> next;
ptr -> next = new_node;
new_node -> next = start;
}

printf("\n Enter the data : ");
scanf("%d", &num);

}

return start;

struct node *display(struct node *start)

{
struct node *ptr;
ptr=start;
while(ptr -> next != start)
{
printf("\t %d", ptr -> data);
ptr = ptr -> next;
}
printf("\t %d", ptr -> data);
return start;
}

struct node *insert_beg(struct node *start)
{

struct node *new_node, *ptr;

int num;

printf("\n Enter the data : ");

scanf("%d", &num);

new_node = (struct node *)malloc(sizeof(struct node));

new_node -> data = num;

ptr = start;

while(ptr -> next != start)

ptr = ptr -> next;

ptr -> next = new_node;



new_node -> next = start;
start = new_node;
return start;

struct node *insert_end(struct node *start)
{

struct node *ptr, *new_node;

int num;

printf("\n Enter the data : ");

scanf("%d", &num);

new_node = (struct node *)malloc(sizeof(struct node));

new_node -> data = num;

ptr = start;

while(ptr -> next != start)

ptr = ptr -> next;
ptr -> next = new_node;
new_node -> next = start;

return start;

struct node *delete_beg(struct node *start)
{

struct node *ptr;

ptr = start;

while(ptr -> next != start)

ptr = ptr -> next;

ptr -> next = start -> next;

free(start);

start = ptr -> next;

return start;

struct node *delete_end(struct node *start)
{
struct node *ptr, *preptr;
ptr = start;
while(ptr -> next != start)
{
preptr = ptr;
ptr = ptr -> next;
}

preptr -> next = ptr -> next;



free(ptr);

return start;

struct node *delete_after(struct node *start)

{
struct node *ptr, *preptr;
int val;
printf("\n Enter the value after which the node has to deleted : ");
scanf("%d", &val);
ptr = start;
preptr = ptr;
while(preptr -> data !=val)
{
preptr = ptr;
ptr = ptr -> next;
}
preptr -> next = ptr -> next;
if(ptr == start)
start = preptr -> next;
free(ptr);
return start;
}

struct node *delete_list(struct node *start)

{
struct node *ptr;
ptr = start;
while(ptr -> next != start)
start = delete_end(start);
free(start);
return start;
}

‘ AutAQ Zuvdebepéveg Nioteg

Mpokeltal yla £va o ToAUTIAOKO TUTO Alotag adol Twpa o KABe KOpBog £xel Vo Selkteg: o
€vag Selyvel mpog tov emMOpevo KOUPo evw o GAAog Selyvel pog Tov mponyoupevo. Me Bdon
QUTO TO OKETITLKO, N SOI TIoU ULoBeTOUE yia Tov KABe KOUPBO Xl WG €ENG:

struct node

{
struct node *prev;
int data;
struct node *next;
1

EVW OXNUATIKA pia SutAd ouvdedepévn Alota £l we akoAovBwC:



=N EN =D N =N =NEE

ZTn HvAun, oL kool amoBnkevovtal OTwG anelkoviletal oto akoAouBo mapddelypa:

START

[ 1] DATA | PREV NEXT
1 H -1 3
2
3 E 1 6
4
5
6 3
7 6
8
9 0 7 -1

Mapd To yeyovog OTL autoUu tou eldouc oL AloTEC amaltoUV MEPLOCOTEPO XWPO yla KABe KOUPo,
£XOUV TO TTAEOVEKTNHA TNG SLAoYLoNG Kal tpog TLg SUo KateuBuvaoelg. AkoAouBouv ol alyoplBuol
KoL 0 KWOLKAG TTOU UAOTIOLOUVTLG BACLKEC AeLToUpyieg o pLa SumAd cuvdedepévn Aiota.

e Ewocaywyn koppou otnv apxr t¢ Aiotag.

Step 1: IF AVAIL = NULL
Write OWERFLOW
Go to Step 9
[END OF IF]

Step 2: SET NEW_NODE = AVAIL

Step 3: SET AVAIL = AVAIL —= NEXT
Step 4: SET NEW_NODE —= DATA = WAL
Step 5: SET NEW_NODE —= PREV = NULL
Step 6: S5ET MEW_NODE —= NEXT = START
Step 7: S5ET START —= PREV = NEW_NODE
Step 8: SET START = NEW_NODE

Step 9: EXIT

e Ewcaywyn koppou oto téAog thG AloTac.

Step 1: IF AVAIL = NULL
Write OWERFLOW
Go to Step 11
[END OF IF]

Step 2: SET NEW_NODE = AVAIL

Step 3: SET AVAIL = AVAIL —=NEXT

Step 4: SET NEW_NODE —= DATA = WAL

Step 5: SET NEW_NODE —= NEXT = NULL

Step 6: SET PTR = START

Step 7: Repeat Step & while PTR —=NEXT |= NULL
B

Step SET PTR = PTR —>NEXT
[END OF LOOP]

Step 9: SET PTR—>NEXT = NEW_NODE
Step 10: SET NEW_NODE —=PREV = PTR
Step 11: EXIT

o Ewcaywyn KOpBou LETA oo éva S00HEVO KOUBO.



Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to Step 12
[END OF IF]

Step 2: SET NEW_MODE = AVATL

Step 3: SET AVATL = AWATL —= NEXT

Step 4: SET NEW_MNODE —=DATA = VAL

Step 5: SET PTR = START

Step 6: Repeat Step 7 while PTR—=DATA = NUM
7

Step SET PTR = PTR —> NEXT
[END OF LOOP]

Step 8: SET NEW_NODE —>NEXT = PTR —> NEXT
Step 9: SET NEW_NODE —>PREV = PTR

Step 10: SET PTR —>NEXT = NEW_NODE

Step 11: SET PTR—>NEXT—>PREV = NEW_NODE

Step 12: EXIT

o Ewcaywyn koppou npiv amnod éva §06pévo KOpBo.

Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to Step 12
[END OF IF]

Step 2: SET NEW_NODE = AVATL

Step 3: SET AVAIL = AVATL —= NEXT

Step 4: SET NEW_NODE —= DATA = VAL

Step 5: SET PTR = START

Step 6: Repeat Step 7 while PTR —>DATA |= NUM
Step 7 SET PTR = PTR —= NEXT

[END OF LOOP]
Step 8: SET NEW_MODE —=NEXT = PTR
Step 9: SET NEW_MODE —= PREV = PTR —>PREV
Step 10: S5ET PTR —>PREV = NEW_NODE
Step 11: SET PTR —>PREV—>NEXT = NEW_NODE
Step 12: EXIT

o Awaypadn kopBou otnv apxn tng Aiotag.

Step 1: IF START = NULL

Write UNDERFLOW

Go to Step 6

[END OF IF]

Step 2@ SET PTR = START
Step 3: SET START = START —= NEXT
Step 4: SET START —=PREV = NULL
Step 5: FREE PTR
Step 6: EXIT

o Awaypadn kKopBou oto TENOG TG AioTag.



Step 1: IF START = NULL
Write UNDERFLOW
Go to Step 7
[END OF IF]
Step 2: SET PTR = START
Step 3: Repeat Step 4 while PTR — NEXT |= NULL
Step 4: SET PTR = PTR —= NEXT
[END OF LOOP]
Step 5: S5ET PTR —=PREV—> NEXT = NULL
Step &: FREE PTR
Step 7: EXIT

o Awaypadn KOpBoU PETA anod Eva S00HEVO KOUBO.

Step 1: IF START = NULL
Write UNDERFLOW
Go to Step 9
[END OF IF]
Step 2: SET PTR = START
Step 3: Repeat S5tep 4 while PTRE—>DATA = HNUM

Step 4: SET PTR = PTR —=MNEXT
[END OF LOOPR]

Step 5: SET TEMP = PTR —> NEXT

Step 6: SET PTR—=>MNEXT = TEMP—> NEXT

Step 7: SET TEMP —NEXT —= PREV = PTR

Step 8: FREE TEMP

Step 9: EXIT

o Awaypadn KOpBou npLv amnd Eva Soopévo KOUBo.

Step 1: IF START = NULL
Write UNDERFLOW
Go to Step 9
[END OF IF]
Step 2: S5ET PTR = S5TART
Step 3: Repeat Step 4 while PTR —=DATA 1= NUM

Step 4: SET PTR = PTR —= NEXT
[END OF LOOF]

Step 5: SET TEMP = PTR —=PREV

Step 6: SET TEMP — PREV —>NEXT = PTR

Step 7: SET PTR —>PREV = TEMP —> PREV

Step B: FREE TEMP

Step 9: EXIT

Code 4

(YAomolei pe Tn XpAon SEXWPLOTWV OCUVOPTACEWV OAEC TG Asttoupyisg oe pua SUMAQG
ouvdedeévn Aiota)

#include <stdio.h>
#include <conio.h>
#include <malloc.h>
struct node

{



struct node *next;
int data;
struct node *prev;
I8
struct node *start = NULL;

struct node *create_ll(struct node *);
struct node *display(struct node *);

struct node *insert_beg(struct node *);
struct node *insert_end(struct node *);
struct node *insert_before(struct node *);
struct node *insert_after(struct node *);
struct node *delete_beg(struct node *);
struct node *delete_end(struct node *);
struct node *delete_before(struct node *);
struct node *delete_after(struct node *);
struct node *delete_list(struct node *);

int main()
{

int option;

do

{
printf("\n\n *****MAIN MENU *****"),
printf("\n 1: Create a list");
printf("\n 2: Display the list");
printf("\n 3: Add a node at the beginning");
printf("\n 4: Add a node at the end");
printf("\n 5: Add a node before a given node");
printf("\n 6: Add a node after a given node");
printf("\n 7: Delete a node from the beginning");
printf("\n 8: Delete a node from the end");
printf("\n 9: Delete a node before a given node");
printf("\n 10: Delete a node after a given node");
printf("\n 11: Delete the entire list");
printf("\n 12: EXIT");
printf("\n\n Enter your option : ");
scanf("%d", &option);
switch(option)
{

case 1: start = create_lI(start);
printf("\n DOUBLY LINKED LIST CREATED");

break;



case 2: start = display(start);
break;
case 3: start = insert_beg(start);
break;
case 4: start = insert_end(start);
break;
case 5: start = insert_before(start);
break;
case 6: start = insert_after(start);
break;
case 7: start = delete_beg(start);
break;
case 8: start = delete_end(start);
break;
case 9: start = delete_before(start);
break;
case 10: start = delete_after(start);
break;
case 11: start = delete_list(start);
printf("\n DOUBLY LINKED LIST DELETED");
break;
}
lwhile(option = 12);
getch();
return O;

struct node *create_lI(struct node *start)
{
struct node *new_node, *ptr;
int num;
printf("\n Enter —1 to end");
printf("\n Enter the data : ");
scanf("%d", &num);
while(num !=-1)
{
if(start == NULL)
{
new_node = (struct node*)malloc(sizeof(struct node));
new_node -> prev = NULL;
new_node -> data = num;
new_node -> next = NULL;

start = new_node;



else

ptr=start;
new_node = (struct node*)malloc(sizeof(struct node));
new_node—>data=num;
while(ptr—>next!=NULL)
ptr = ptr—>next;
ptr—>next = new_node;
new_node—>prev=ptr;
new_node—>next=NULL;
}
printf("\n Enter the data : ");
scanf("%d", &num);

}

return start;

struct node *display(struct node *start)

{

struct node *ptr;

ptr=start;

while(ptr!=NULL)

{
printf("\t %d", ptr -> data);
ptr = ptr -> next;

}

return start;

struct node *insert_beg(struct node *start)

{

struct node *new_node;

int num;

printf("\n Enter the data : ");

scanf("%d", &num);

new_node = (struct node *)malloc(sizeof(struct node));
new_node ->data = num;

start -> prev = new_node;

new_node -> next = start;

new_node -> prev = NULL;

start = new_node;

return start;



struct node *insert_end(struct node *start)
{

struct node *ptr, *new_node;

int num;

printf("\n Enter the data : ");

scanf("%d", &num);

new_node = (struct node *)malloc(sizeof(struct node));

new_node -> data = num;

ptr=start;

while(ptr -> next != NULL)

ptr = ptr -> next;

ptr -> next = new_node;

new_node -> prev = ptr;

new_node -> next = NULL;

return start;

struct node *insert_before(struct node *start)

{
struct node *new_node, *ptr;
int num, val;
printf("\n Enter the data : ");
scanf("%d", &num);
printf("\n Enter the value before which the data has to be inserted : ");
scanf("%d", &val);
new_node = (struct node *)malloc(sizeof(struct node));
new_node ->data = num;
ptr = start;
while(ptr -> data !=val)
ptr = ptr -> next;
new_node -> next = ptr;
new_node -> prev = ptr-> prev;
ptr -> prev -> next = new_node;
ptr -> prev = new_node;
return start;
}

struct node *insert_after(struct node *start)

{

struct node *new_node, *ptr;

int num, val;



printf("\n Enter the data : ");
scanf("%d", &num);
printf("\n Enter the value after which the data has to be inserted : ");
scanf("%d", &val);
new_node = (struct node *)malloc(sizeof(struct node));
new_node -> data = num;
ptr = start;
while(ptr -> data !=val)
ptr = ptr -> next;
new_node -> prev = ptr;
new_node -> next = ptr -> next;
ptr -> next -> prev = new_node;
ptr -> next = new_node;
return start;

struct node *delete_beg(struct node *start)

{
struct node *ptr;
ptr = start;
start = start -> next;
start -> prev = NULL;
free(ptr);
return start;

}

struct node *delete_end(struct node *start)

{
struct node *ptr;
ptr = start;
while(ptr -> next != NULL)

ptr = ptr -> next;

ptr -> prev -> next = NULL;
free(ptr);
return start;

}

struct node *delete_after(struct node *start)
{
struct node *ptr, *temp;
int val;
printf("\n Enter the value after which the node has to deleted : ");
scanf("%d", &val);



ptr = start;

while(ptr -> data != val)
ptr = ptr -> next;

temp = ptr -> next;

ptr -> next = temp -> next;

temp -> next -> prev = ptr;

free(temp);

return start;

struct node *delete_before(struct node *start)
{
struct node *ptr, *temp;
int val;
printf("\n Enter the value before which the node has to deleted : ");
scanf("%d", &val);
ptr = start;
while(ptr -> data !=val)
ptr = ptr -> next;
temp = ptr -> prev;
if(temp == start)
start = delete_beg(start);
else
{
ptr -> prev = temp -> prev;
temp -> prev -> next = ptr;
}
free(temp);

return start;

struct node *delete_list(struct node *start)

{
while(start != NULL)
start = delete_beg(start);
return start;

}

‘ KUKAWKEG AuTA G ZuvSeSepéveg AloTeg

Ol KUKALKEG SUTAG ouvdedepéveg AloTteg elval €vag ocuvOUOOUOC KUKAIKWY ALOTWVY Kal SUmAG
ouvbebepévwyv Alotwv. KaBe koOpPog mepllapPdvel OelKTeC TPOG TOV EMOUEVO KOl TOV
T(PONYOUUEVO KOWUPBO VW TAUTOXPOVA O TEAEUTALOC KOUPBOG CUVEEETAL [E TOV PWTO KOUPO TNG
Ailotag.

IXNUOTIKA pot KUKALKY SUTAd ouvdedepévn Alota £xel we e€NG:



(=B =

4
START
[ 1] DATA | PREV | Next
1 H 3 3
2
3 E 1 6
4
5
6 7
7 & 9
8
al o 7 1

AkoAouBoUv ol aAyopLlBpoL Kal 0 KWLKAG TTOU UAOTIOLEL TIG BACLKEG AEITOUPYLEC OE L0l KUKALKN
Sutha ocuvdedepévn Aiota.

e Ewoaywyn KOUBou otnv apxr thg Alotag

Step 1: IF AVAIL = NULL
Write OVERFLOW
Go to Step 13
[END OF IF)

Step 2: SET NBEW_NODE = AVAIL

Step 3: SET AVAIL = AVAIL —> NEXT

Step 4: SET NEW_NODE — DATA = VAL

Step 5: SET PTR = START

Step 6: Repeat Step 7 while PTR—> NEXT |= START
Step 7: SET PTR = PTR —= NEXT

[END OF LOOP]
Step 8: SET PTR—>NEXT = NEW_NODE
Step 9: SET NEW_MNODE —=PREV = PTR
Step 10: SET NEW _NODE —>NEXT = START
Step 11: SET START —> PREV = NEW_NODE

Step 12: SET START = NEW_NODE
Step 13: EXIT

e Ewocaywyn evog kOpupou oto téAog tng Aiotag



Step 1: IF AVAIL = NULL
Write OWERFLOW
Go to Step 12
[END OF IF]

Step 2: SET NEW _NODE = AVATL

Step 3: SET AVAIL = AVAIL — NEXT

Step 4: SET NEW_NODE —= DATA = VAL

Step 5: SET NEW_NODE —= NEXT = START

Step 6: SET PTR = START

Step 7: Repeat Step 8 while PTR —=NEXT != START
Step 8: SET PTR = PTR — NEXT

[END OF LOOF]
Step 9: SET PTR — NEXT = MEW_NODE
Step 10: SET WEW_NODE —= PREV = PTR
Step 11: SET START —= PREV = NEW_NODE
Step 12: EXIT

o Awaypadn Tou npwtou KOUPBoU tnG Alotag

Step 1: IF START = NULL
Write UNDERFLOW
Go to Step 8
[END OF IF]
Step 2: S5ET PTR = S5TART
Step 3: Repeat Step 4 while PTR—=NEXT != START
Step 4 SET PTR = PTR —= NEXT
[END OF LOOR]
Step 5: SET PTR —=NEXT = START —=NEXT
Step 6: SET START —= NEXT—= PREV = PTR
Step 7: FREE START
Step 8: SET START = PTR —>NEXT

o Awaypadn tou teAeutaiou kOuBou TnG Alotag

Step 1: IF START = MNULL

Write UNDERFLOW

Go to Step B

[END OF IF]

Step 2: SET PTR = START
Step 3: Repeat Step 4 while PTR —=NEXT != START
Step 4: SET PTR = PTR —= NEXT
[END OF LOOP]

Step 5: SET PTR —=PREV-—=>MNEXT = START
Step 6: SET START—=PREV = PTR —= PREV
Step 7: FREE PTR

Step 8: EXIT

Code 5

(YAomoiei pe T Xprion EeEXWPLOTWV OUVOPTACEWV OAEG TG Aeltoupyie¢ oe pua SUMAG
ouvdedepévn Aiota)

#include <stdio.h>
#include <conio.h>
#tinclude <malloc.h>
struct node

{



struct node *next;
int data;
struct node *prev;

|3

struct node *start = NULL;
struct node *temp = NULL;

struct node *create_ll(struct node *);
struct node *display(struct node *);
struct node *insert_beg(struct node *);
struct node *insert_end(struct node *);
struct node *delete_beg(struct node *);
struct node *delete_end(struct node *);
struct node *delete_node(struct node *);
struct node *delete_list(struct node *);

int main()

{
int option;
do
{

printf("\n\n *****MAIN MENU *****").

printf("\n 1: Create a list");
printf("\n 2: Display the list");

printf("\n 3: Add a node at the beginning");

printf("\n 4: Add a node at the end");

printf("\n 5: Delete a node from the beginning");
printf("\n 6: Delete a node from the end");

printf("\n 7: Delete a given node");
printf("\n 8: Delete the entire list");
printf("\n 9: EXIT");

printf("\n\n Enter your option : ");
scanf("%d", &option);
switch(option)

{

case 1: start = create_lI(start);

printf("\n CIRCULAR DOUBLY LINKED LIST CREATED");

break;

case 2: start = display(start);
break;

case 3: start = insert_beg(start);
break;

case 4: start = insert_end(start);
break;

case 5: start = delete_beg(start);

break;

case 6: start = delete_end(start);

break;

case 7: start = delete_node(start);

break;
case 8: start = delete_list(start);



printf("\n CIRCULAR DOUBLY LINKED LIST DELETED");

break;
}
}while(option !=9);
getch();
return O;
}
struct node *create_lI(struct node *start)
{
struct node *new_node, *ptr;
int num;
printf("\n Enter —1 to end");
printf("\n Enter the data : ");
scanf("%d", &num);
while(num !=-1)
{
if(start == NULL)
{
new_node = (struct node*)malloc(sizeof(struct node));
new_node -> prev = NULL;
new_node -> data = num;
new_node -> next = start;
start = new_node;
}
else
{
new_node = (struct node*)malloc(sizeof(struct node));
new_node -> data = num;
ptr = start;
while(ptr -> next != start)
ptr = ptr -> next;
new_node -> prev = ptr;
ptr -> next = new_node;
new_node -> next = start;
start -> prev = new_node;
}
printf("\n Enter the data : ");
scanf("%d", &num);
}
return start;
}
struct node *display(struct node *start)
{
struct node *ptr;
ptr = start;
while(ptr -> next != start)
{

printf("\t %d", ptr -> data);
ptr = ptr -> next;



printf("\t %d", ptr -> data);
return start;

struct node *insert_beg(struct node *start)

{

struct node *new_node, *ptr;
int num;
printf("\n Enter the data : ");
scanf("%d", &num);
new_node = (struct node *)malloc(sizeof(struct node));
new_node-> data = num;
ptr = start;
while(ptr -> next != start)

ptr = ptr -> next;
new_node -> prev = ptr;
ptr -> next = new_node;
new_node -> next = start;
start -> prev = new_node;
start = new_node;
return start;

struct node *insert_end(struct node *start)

{

struct node *ptr, *new_node;
int num;
printf("\n Enter the data : ");
scanf("%d", &num);
new_node = (struct node *)malloc(sizeof(struct node));
new_node -> data = num;
ptr = start;
while(ptr -> next != start)

ptr = ptr -> next;
ptr -> next = new_node;
new_node -> prev = ptr;
new_node -> next = start;
start-> prev = new_node;
return start;

struct node *delete_beg(struct node *start)

{

struct node *ptr;

ptr = start;

while(ptr -> next != start)
ptr = ptr -> next;

ptr -> next = start -> next;

temp = start;

start=start—>next;

start—>prev=ptr;

free(temp);

return start;



struct node *delete_end(struct node *start)
{

struct node *ptr;

ptr=start;

while(ptr -> next != start)

ptr = ptr -> next;

ptr -> prev -> next = start;

start -> prev = ptr -> prey;

free(ptr);

return start;

struct node *delete_node(struct node *start)
{
struct node *ptr;
int val;
printf("\n Enter the value of the node which has to be deleted : ");
scanf("%d", &val);
ptr = start;
if(ptr -> data == val)
{
start = delete_beg(start);
return start;

else

while(ptr -> data !=val)

ptr = ptr -> next;
ptr -> prev -> next = ptr -> next;
ptr -> next -> prev = ptr -> prev;
free(ptr);
return start;

struct node *delete_list(struct node *start)
{

struct node *ptr;

ptr = start;

while(ptr -> next != start)

start = delete_end(start);
free(start);
return start;



