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[Tepiexopevo AlaAecnc 14

* YAotroinon Insert/Delete o€ AioTa
— EmravaAnTrtikn & Avadpouikr) Auon
* MpoBARuatTa AiIcTwyv
1.AmraAcipn AirAoTuTTwWy atro Aiota —
eliminateDuplicates (list)
 EmavaAnmmikn & Avadpouiki Auon
2.2uyxwveuon Tacivounuevwy AKoAouBiwy —
mergellists(listl, list2, 1list3)
o EmravaAnmmiki & Avadpopuiky Auon
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Tacivounueveg NioTec
(2uvapTnon insert)

void insert(LIST *1, int x) {
NODE *p = NULL, *q = NULL; /* prev, curr copy pointers*/

if (1 == NULL) { printf ("Unable to Enter"),; return; }
/* Create and Fill New Node */
NODE * newNode = (NODE *)malloc(sizeof (NODE)) ;
if (newNode == NULL) {
printf ("Error: Unable to Allocate Memory!");
return;
}
newNode->data =
newNode->next = NULL;
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Tacivounueveg NioTec
(2uvapTnon insert)

/* 2) Connect newNode to List */

if ( 1->head == NULL ) /* If Empty add to 1l->head */
l1->head = newNode;
else {

p = q = 1->head; /* Fast forward p and q until data<x*/
while ( ( g !'= NULL ) && ( g->data < x ) ) {

P q-
q = g->next;
}
if (p==q) { /* i.e., Insert to first position */

newNode->next = 1->head; // e.g., insert “0”
l1->head = newNode; // Branch required for this!

} else { /* Insert anywhere else */ D\\ q\\J
newNode->next = q;
p->next = newNode; 4lels 1 | o {3 |sf[5 |/
} 1->head
} // else () \ newﬁode >next
(l->size)++; /* Increase List size*/ A :
} // insert()

14-4



Ta¢ivounuevec NioTeG

(AvadpouIKn 2uvapTnon

void insert (LIST *1,
++ (1l->size) ;

int x){

l->head = insertnode (l->head, x);

}

static NODE *insertnode (NODE *p, int x) {

NODE *newNode = NULL;

if (p == NULL){ /* H Alota givaL &desLa *
newNode = (NODE *)malloc(sizeof (NODE)
newNode->data = x;
newNode->next = NULL;

}

else if ( x <= p->data ) { /* To Zppeio

newNode = (NODE *)malloc(sizeof (NODE)
newNode->data = x;
newNode->next = p;

}

else { /* To onupeio egLoaywyHg €ival MLO RATW ..
insertnode (p->next, x); /* déoipo TLpPfC¢ emiLoTpopAg */

p->next

S

Eigayeyfng péAic emepdort

_—

incert)

Avadpopn ME return otnv
otricloxwpnon

// n nmporataPoAikf) avinon 6a PeAtiwbei oe Alyo

if ((p == NULL) || ( p->data >=x)) {

newNode= (NODE *)malloc(sizeof (NODE)) ;

newNode->data = X;
| ‘
newNode->next = p;

)

4 1

1->head

S |/

nejgode—>next
.’I‘./
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)

ouvexileL n avadpops */

newNode = p; // avabeon p oto newNode yLa tOo return.

}
return newNode;
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Tacivounueveg NioTec
(Zuvaptnon dele te)\

void delete (LIST , int x) {
NODE *p = NULL, *q = NULL; (2]t 1 o »3 |et—BF |/
if ((1==NULL) || (1->head==NULL)) { printf("Err }

P = q = 1->head;
// Fast Forward (ffwd) 1list
while ( ( g !'= NULL ) && ( g->data < x )

P = q; // p: prev

q = g->next; // q: next
} // end of list // just paséed the possible position for x
if ( (@ == NULL ) || ( g->data s x ) )

printf("Item %d not found \n", x);

return;
}
if (p == q) // Item t e deleted is in 1st position
l1->head = l->head~>next; // initially p, g point to 1st
else // ffwd tokeus somewhere else in the list.
p->next = g-¥next; // fix pointer of prev
free( q ); // deallocate curr pointer
(L->size)--; // adjust list size
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Tacivounueveg NioTec
(AvadpoIKn 2uvaptnon delete)

void delete (LIST *1, int x) { KGAUT’spo ammo
if ((1==NULL) || (1->head==NULL)) {_printf M)?PQQEMW} M§

= deletenode (1->head, x,(&(l—>size))}, TO insert

} S < -7

T

static NODE *deletenode (NODE *p, int x, int *SizgébmaﬁmdeQJMepogmm

if ( ) | of x or reached end of list
printf("Item %d not found \n", x);

} q P

else if ( ){//item found
NODE *q = NULL; 2 1 [—13 |35 |/
q =P/
p = p->next; // to be returned
free(q);
(*size)--;

}

p->next = deletenode (p->next, x, siza):
} Avadpopn ME return
return p; oTnV omricloxwpnon
} Kol TIUA 310 ava@opdc
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[TpOPANUO 1: eliminateDuplicates

« [payere ouvaptnon otn YAwooa C n oTroia
TTAIPVEI WC OPICHA £va OEIKTN O€ TASIVOMNMEVN
AlOTO KAl N OTToia ATTaAgi@El T OTTOIA
OITTASTUTTO £VOEXETAI VA UTTAPXOUV.

* [lpoéTUTTO 2UVAPTNONG:
int eliminateDuplicates (LIST *list);

typedef struct node { typedef struct {
int data; NODE *head;
struct node *next; int size;
} NODE; } LIST;
r I 4 1 3 3 5 | X
® KA r] G n Z Uva pT rl o n g head -/ node node node node

LIST *1list; 1nitList2(&list),; filllList(list);
eliminateDuplicates (list); printlist(list);

= tundveLr 1, 3, 5
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[TpOPANpO 1: eliminateDuplicates
(ETravaAntTikn Auon)

static void eliminateDuplicatelList (NODE *p, int *size) {
if (p == NULL)
return; // do nothing if the list is empty

while (p—->next!=NULL) ({

if (p->data == p->next->data) { // next is a duplicate
NODE *tmp = p->next->next; tmp = p->next->next
free (p—->next); Eis <
p->next = tmp; 11 | 3| e N3] e {5 | X
(*size)-—; hmdf/} node node node node

}

else

P = p->next;

}
int eliminateDuplicates (LIST *1) {

if (1 == NULL) return EXIT FAILURE;
eliminateDuplicatelist (1l->head, &(1->size));

return EXIT SUCCESS;
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[TpOPANUO 2: eliminateDuplicates
(Avaodpopikn Auon)

static void eliminateDuplicateRecursive (NODE *p, int *size) {

if (p == NULL) return; // do nothing if the list is empty
if (p—->next!=NULL) {
if (p->data == p->next->data) { . pronext->next
NODE *tmp = p->next->next = =
free (p—->next); 11 e 3 3 51X
p->next = tmp; head/ node node node node
(*size)--;
}
else Katd ta GAAa TTOAU Spoia
p = p->next; ME TNV ETTAVOANTITIKA
eliminateDuplicateRecursive (p, size); éKﬁooq

}
int eliminateDuplicates (LIST *1) {

if (1 == NULL) return EXIT FAILURE;
eliminateDuplicatelist (1->head, &(l1l->size));
return EXIT SUCCESS;
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[TpOBANUA 2: mergelists

« [‘payete ouvapTtnon otn C n otroia Taipvel wg
OpIoUa OUO OEIKTEC O€ TASIVOMNMEVEG AIOTEG KAl
N OTTOI0 CUYXWVEUEI (TagIvouNMEVA) TIC OUO
AioTEC XWpPIC dnUIoupyia evolapueoncg AioTac.

* [lpoéTUTTO 2UVAPTNONG:
int mergelLists (LIST *11, LIST *12, LIST *newl) ;

typedef struct node { typedef struct {

int data; NODE  *head;

struct node *next; int size;
} NODE; } LIST;

| 3 | — > 1 | > 3 | » 5 | X 1 | * » 3 |~ 5
list
node node node fjff/////, node node

> 5

L 4

node node 14-11




int

int

[TpOBANUO 2: mergelists
(Alaypauua Auong)

H 2uvaptnon mergelLists ()

mergeLists (LIST *11, LIST *12, LIST *newl) {

if ((11 == NULL) || (12 == NULL) || (newl == NULL)) return EXIT FAILURE;
newl->head = mergeloop (ll->head, 12->head);

newl->size = 1ll->size + 1l2->size;
return EXIT SUCCESS;

H KANon mergeLists () QMO TO main ()
main () {
LIST *11, *12, *13;
11 = 12 = 13 = NULL;
if (initList(&11)==EXIT FAILURE || initList (&12)==EXIT FAILURE
| ] initList (&13) == EXIT FAILURE) ({
printf ("Error: Unable to initialize list");
return EXIT FAILURE;
} // £i11l 11, 12 with some values at this point

if (mergeLists(1ll,12,13)==EXIT FAILURE) { printf("."); } 14.15



[TpOPANUO 2: mergelists
(Alaypauua Auong)

1. 'Exouue duo pEtwtra AiIoTwyv a Kai b.

2. Oa donuioupynoouue BonONTIKG KOMBO head 0 OTTOIOC
Oa dcixvel aTNV KEPAAN TNG OUYXWVEUUEVNG AioTaC.

3. Me d¢ikTn 6a BupodpaoTe Kal To TEAOG TNC ouyX. AioTOC
—  €TOl WOTE VA TTPOCOETOUUE TOV ETTOPEVO OTO tail->next:
NODE *tail = &head; // Apx.komoinon tail

4. ATtreikovion Kardotaong JETa TNV ouyxwveuon 1, 3, 4:

’—-~

- ~ -~
m ’ ~ <. Toakalb 6Ba
datalnext ’
head / 1 . » 3 |~ |35 X UTI-06£|KVUOUV
noV node node TOV S'IT(’)l.JEVO
—> T KOuBo kaBe
tail M > ¢ > 17
(Aev xdoaue avagopd oto 3 s(pc’)oos node node )\IO-TGQ

£deixve TO tail TTavw TOU) 14-13
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[TpOPANUO 2: mergelists
(ETravaAntmikn Auon)

static NODE *MergelLoop (NODE *a, NODE *b) ({

//Bonéntikoil yLa apxfi, TEAOG +— M 1 |+t 3 | e 5 | X
NODE head; " node node node
NODE *tail = &head; — o 4 | e » 5 | X

° node node
head.next = NULL; X
// or tail->next = NULL rru
while (true) { tail
if (a == NULL) { // ®t&ocape oto TéAO¢ Tn¢ a
tail->next = b; // évwoes undroLinn Alota b
break;
}
else 1if (b == NULL) {// ®tdcape oto téAo¢ Tn¢ b
tail->next = a; // évwoe vndroinn Alota a
break;

} 14-14



[TpOBANUO 2: mergelists
(ETravaAntrmikn Auo

—_—

MPIN

// SUvEéxe Lo .
//while (true) { head 1| e » 3 | ~—1— 5 | X

1f (a->data <= b->data) { //////////Jmé?”' node node

tail->next = a; —
a = a—->next; tail ? >4 | e » 5 | X
} else { node node
tail->next = b; // i
b = b->next; // ii
J META
tail = tail->next; // iii = L 5 | X
} node I node node
// head.next now points L >
// to the beginning of the fail b\ 40 » 5 | X
// merged list (a,b are at the end) node — ¥ mnode
N -
-~ -

return head.next;
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[TpoBANua 3: mergeLists

static NODE *mergeRecursive (NODE *a, NODE *b)
// Base cases: either terminated.

if (a == NULL) return b;
else if (b == NULL) return a; i: > 1 | e » 3 | ¢
node node
// Pick either a or b, and recur _ Joa e J s |«
if (a->data <= b->data) { b
a->next = mergeRecursive (a->next, b); node node
return a;
}
else {
b->next = mergeRecursive (a, b->next);
return b;
}
}
int mergelists (const LIST *11, const LIST *12, LIST *newl) ({
if ((11 == NULL) || (12 == NULL) || (13 == NULL)) return EXIT FAILURE;

newl->head = mergeRecursive (ll->head, 12->head);
newl->size = 1ll->size + 1l2->size;
return EXIT SUCCESS;

A 4

node
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