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* YAorntoinon Insert/Delete og Aiota
e EmavaAnmuikn & Avadpopikn Avon

* MpoBAnpota Alotwv
1. AnaAsuwpn Authotunwy amno Alota—eliminateDuplicates (list)
. ErtavaAnmtikn & Avadpoputki Avon
2. Zuyxwveuvon Taéwounuevwyv AkohovBwwv -mergelists (1listl,
list2, 1list3)

. ErtavaAnmtikn & Avadpoputki Avon
3. BeAtwwpevec Aopec Asdopevwy Auonc
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Ta&wvopnpEVEC ALOTEC
Juvaptnon insert

void insert (LIST *1, int x) {
NODE *p = NULL, *q = NULL;

if (1 == NULL) { printf("Unable to Enter"); return; }
NODE * newNode = (NODE *)malloc(sizeof (NODE)) ;

if (newNode == NULL) {
printf ("Error: Unable to Allocate Memory!") ;

return;

}

newNode->data = x;

newNode->next = NULL;
3 | 1 | 1> 3 | —5|X
list

node node node
4 X

newnode

node

University of Cyprus
Dr. Andreas Aristidou a.aristidou@ieee.org



{),
J/
N

Ta&wvopnpEVEC ALOTEC
Juvaptnon insert
/* 2) Connect newNode to List */

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

else {
p = g = 1->head; /* Fast forward p and g until data<x*/
while ( ( g !'= NULL ) && ( g->data < =) ) {
P = q/
q = g->next;
}
if (p==qg) { /* i.e., Insert to first position */

newNode->next = 1l->head; // e.g., insert “0”

1->head = newNode; // Branch required for this!
} else { /* Insert anywhere else */

newNode->next = q;

p->next = newNode;

} 4.

} // else() T->head

(l->size)++; /* Increase List size*/
} // insert()
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Ta&wvopnpEVEC ALOTEC
AvadpolLkn Zuvaptnon insert

void insert (LIST *1, int x) {
++ (1l->size); // n nporataPoArixrf avinon Oa PeAtiwdei oeg Alyo
l1->head = insertnode (l->head, x);

Avadpoun ME return otnv
otmriocBoxwpnon

} if ((p == NULL) | | (p—->data>=x)) {
newNode = (NODE *)malloc(sizeof (NODE)) ;
T — newNode->data = x;
static NODE *insertnode (NODE *p, int x) { newNode->next = p; P
NODE *newNode = NULL; }
if (p == NULL){ /* H Alota givalL &desia */ \\N
newNode = (NODE *)malloc(sizeof (NODE)) ;
newNode->data = x; 4l o1 | » 3 b ;/
newNode->next = NULL; 1->head
} \ newNode->next
else if ( x <= p->data ) { /* To Zqpueio EiLcaywyfc poéAL¢ femepdotnkre */
newNode = (NODE *)malloc(sizeof (NODE)) ; vl
newNode->data = x; 4
newNode->next = p; | O

}
else { /* To onueio e€LoaywyAg¢ €ival mLo KATW .. ouvexileL n avadpopn */

p->next = insertnode (p->next, x); /* déoilpo tTipfRg emiotpopngc */
newNode = p; // avadbeon p oto newNode yLa 1o return.

}

return newNode; <<::j :/
}

Voo,
\ ol
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Ta&wvopnpEVEC ALOTEC

uvaptnon delete

void delete (LIST , int x) {

NODE *p = NULL, *q = NULL;

if ((1==NULL) || (1->head==NULL)) { printf (”“Error");

P = g = 1->head;

// Fast Forward (ffwd) list

while ( ( g !'= NULL ) && ( g->data < x ) )
P =4q; // p: prev
q = g->next; // gq: next

} // end of list

if ( ( q == NULL ) ||

eturn; }

return;
}
if (p == q) / Item to be deleted is in 1St position
1->head = 1->head->next; // initially p, q point to 1st
else // f£fwd toke us somewhere else in the list.
// fix pointer of prev
free( g ); // deallocate curr pointer
(L->size)--; // adjust list size

}
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’ ’ Avadpoun ME return
Tagwopnpeveg Atoteg TNV 0TMoBoXWPNON

AvaSpoutkh Suvdptnon delete  HMMEEREE

KaAUutepo atrd TTpooEyyion JE TO

insert
void delete (LIST , int x) {
if ((1==NULL) || (1->head==NULL)) —{-printf(”Er ') ; return; }
= deletenode (1->head, x,(&(l->size))
} e - Surpassed possible position of x or reached
end of list
static NODE *deletenode (NODE *p, int x, i size) {
if ( {
printf ("Item %d not found \n", Xx);
}
else if ( ) {//item found q P
NODE *gq = NULL; \
q =P/ |
p = p->next; // to be returned (2]~ 1 N M3 |25 |/
free(q) ;
(*size)--;

}
}

return p;

}

p->next = deletenode (p->next, x, size);

$
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[poPAnua 1: eliminateDuplicates

* Mpayete ouvaptnon otn yAwooa C n onoia moipveL w%éptgua eva dgiktn o€
tastvopnpevn Alota kot n onota anaAeldeL ta omoLa OLMAOTUTIAL EVOEXETAL VO
UTTOLPXOUV.

* Mpotumno Zuvaptnong:

typedef struct node { typedef struct {
int data; NODE *head;
struct node *next; int size;

} NODE; } LIST;

 KAnon Zuvaptnong
LIST *1list; initList2(&list); fillList(list); 1
prlntllst (llst) ; head-/ node node node node
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[poPAnua 1: eliminateDuplicates
EnavaAnntikn Avon

static void eliminateDuplicateList (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;
free (p->next); P tmp = p->next->next
p—>next = tmp;
(*size)--; > —
} 1] 3| 3| 5 | X
else headr’fﬁ; node node node node

p = p—->next;
}
}
int eliminateDuplicates (LIST *1) {
if (1 == NULL) return EXIT FAILURE;

eliminateDuplicatelList (1->head, &(l->size));
return EXIT SUCCESS;

University of Cyprus
Dr. Andreas Aristidou a.aristidou@ieee.org



[poPAnua 1: eliminateDuplicates
Avadpouikn Avon

static void eliminateDuplicateRecursive (NODE *p, int *size) {
if (p == NULL) return; // do nothing if the list is empty
1if (p—->next!=NULL) {
if (p->data == p->next->data) {
NODE *tmp = p->next->next;
free (p->next);
pP—>next = tmp;

p—>next->next

(*size)--; p\ ~
}
else /'1= 13| {3 {5 |X
P = p—->next; head node node node node
eliminateDuplicateRecursive (p, size);
} Katd ta GAAa TTOAU opoia
) UE TNV ETTAVAANTITIK
int eliminateDuplicates (LIST *1) { £KS00
if (1 == NULL) return EXIT FAILURE; n

eliminateDuplicateList(l—?ﬁead, &(l->size)) ;
return EXIT SUCCESS;
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[poPAnua 2: mergeLists

e [payete ouvaptnon otn C n omotia naipvel we opopo Suo HELKTEC o€
TOELVONUEVEG ALOTEC KOl N oTtolal CUYXWVEVEL (tatvopnpéva) Tic Suo AloTEC
xwplc dnuoupyia evdldpeonc Alotoc.

* Mpotumno Zuvaptnong:

typedef struct node {
int data;
struct node *next;

typedef struct {

} NODE;
ENRS 1| e— 3| o
list

node node
EARS 4 | o—— 5 | x
list

node node
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NODE *head; EBEE
. . ist
int size;
} LIST;
> 5 X 1 4 > 3 |~ 5 X
node ifff////// node node
4 * » 5 K/
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[poPAnua 2: mergeLists

e H2uvaptnonmergelists ()
int mergelLists (LIST *11, LIST *12, LIST *newl) {
if ((l11 == NULL) || (12 == NULL) || (newl == NULL)) return EXIT FAILURE;

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

e HKAAonmergelLists () amdétomain ()
int main() {
LIST *11, *12, *13;
11 = 12 = 13 = NULL;
if (initList(&ll)==EXIT_FAILURE | | initList(&12)==EXIT_FAILURE || initList (&13)
== EXIT FAILURE) {
printf ("Error: Unable to initialize 1list");
return EXIT FAILURE;
} // £111l 11, 12 with some values at this point
if (mergeLists(1ll,12,13)==EXIT FAILURE) { printf("."); }
}
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[poPAnua 2: mergeLists

1. ‘Exoupe duo petwnoa Alotwyv a Ko b.

2. Oa énuoupynooupe BonOntiko kOpPo head o omnoiog Ba Seixvel oTNV KEPAAL TNG
OUYXWVEUHEVNC AloTac.

3. Me égiktn Ba BupOaoTE Kol TO TEAOC TNC CUYXWVEUHEVNC AloTog
. £TOL WOTE VAL TPOCHOETOULE TOV EMOUEVO OTO tail->next:

4. Anewovion Katdotaong HeETA TNV ouyxwveuon 1, 3, 4:

o T N

-~ -y
al ’ T~a o To a koL b Ba
datgnex / r‘ UTTIOSELKVUOUV TOV

1 . » 3 |~ 5 X ’ ’
a ETIOUEVO KOO
node node node ’ P
/ K&Be AloToc
—>
tail :;____—_““’ 4 | » 5 | X

node
(Aev xaoape ava@opd oto 3 eQooov £0cIxve To tail TTavw Tou)
To tail emmiteAei TO pOAO TOU prev OEiKTN EVW a, b gival Ta HETWTTA.
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[poPAnua 2: mergeLists

EmavaAnmntiki Avon

static NODE *MergeLoop (NODE *a, NODE *b) { e » 3 | > 5 | X
//BOI]GI]‘[I.KOE yLa (Xp)(f], Té}‘og node node node
NODE head;
NODE *tail = &head; b’\; 4 * » 5 X
head.next = NULL; node node
// or tail->next = NULL
while (true) { X |
if (a == NULL) { // ®t&ocape oto T1éAOC¢ Tn¢ a v A
tail->next = b; // évwoe uvndéroinn Alota b
break; tail
}
else if (b == NULL) {// ®tdocoape oto TéA0o¢ Tn¢ b
tail->next = a; // évwoe uvndroinn Alota a
break;
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[poPAnua 2: mergeLists

EmavaAnmntiki Avon

// Buvéxe L
//while (true) { .
1f (a->data <= b->data) {
tall->next = a;
a = a->next;

}
// head.next now points

// to the beginning of the

// merged list (a,b are at the end)

University of Cyprus
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[poPAnua 2: mergeLists

EmavaAnmntiki Avon

// Buvéxe L R
//while (true) { - head . . R
if (a->data <= b->data) { - o 3 S
tail_>neXt = 4y /u_ode/ node node
a = a-—->next;
} else { |
tail->next = b; // i fail :?—————+ 4 | & » 5 | X
} b = b->next; // ii node node
tail = tail->next; // iii
} —_—
// head.next now points = g
// to the beginning of the . 1] >‘i,/' 5| X
// merged list (a,b are at the end) =9 | Sode R
return head.next; i ‘,/”/
>
} fail o\ 4 | » 5 | X
\ node »¥ node
_ -
\ - - -
ii
University of Cyprus
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[poPAnua 2: mergeLists
Avadpopiki Avon

Stat%i NODE *mergeRecursive (NODE *a, NODE *b) {
Base cases: either terminated.
if (a == NULL) return b; A I 3t o X
else if (b == NULL) return a; oo oo oo
// Pick either a or b, and recur
if (a->data <= b->data) { T A T s | X
a->next = mergeRecursive (a->next, b); —oda —Sda

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); o
newl->size = 1l1->size + 1l2->size;
return EXIT SUCCESS;

§
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Mepypadn MpoPAnuatoc wordcount

MpOypaLLUO TTOU TIALPVEL OOV OPLOUOL TO OVOUOL EVOC APXELOV KOl LETPA TOV
apLOUO Twv epdavicewv OAwV Twv dLtapopeTIKWV AEEEWV TTOU TTEPLEXOVTAL OTO OLPXELO.

Aopn / Weudokwdikac:
AvoLfe 10 apxeio;
AnpLoUpynoe pLa KeVvh Alota;
(dev éxeLg pTdoEeL OTO TEAOG TOU apxeiovu)
(n endpevyn AéEn uvmdpxet Ndn otn Ailocta)

AUvinoce tOV peTpnTh HmOU aviLlotoLXel otn A&in KAtT& €va;

NpbécOece xOpPo pe tn AéEn otn Alota;
TOonwoe Ta OTOoLXeEla TG AloTOCg;

KAeioce 10 apxeto;
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Awaypappa Abonc wordcount

* Emwonpavon: To cuvolo Twv nBavwyv A£Eewv Tou apxeiou Hev eival K TWV IPOTEPWV
YVWOTO.

* Emopévwc dev pumopoupe va tig pulaéoupe ta Sedopéva o€ TiivaKa ToV Omoio v cuvexeia Oa
eneéepyaotoU e (yia va BpoU e TNV eRdAVION TWV LOVASLKWVY AEEEWV).

* Mowa Oa NTav pa KatdAAnAn Suvapikn 6oun;

e Mmopoupue Opwe va dtatnpou e oe pLo cuvdedepevn Alota Tig SLadhopeTIKES AEEELC TOU
QPXELOV ITOU EYOoULE oUVAVTNOEL HEXPL OTLYUNG (OPXLIKA LN-TAEVOLNEVN)
e poll pE Eva HeTPNTA VLA TOV (LEXPL OTIYUNCG) aplBUO Twv epdavicewv TNC AEENC.

University of Cyprus
Dr. Andreas Aristidou a.aristidou@ieee.org



Aopéc Asdbopevwv Avonc wordcount

e OLKkOuBoOL TNC AloTtac Ba meplexouv Tpla media:

typedef struct node ({
char word[MAXWORD] ;
int count;
struct node *next;
} NODE;

* O kopPoc¢ ou opileL tn Alota Ba €xeL tn popPn:

typedef struct {
NODE  *head;
} LIST;
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2uvaptnoelc Avonc wordcount

* OO XPELLOTOUUE TIC €€NC XPNOLUEC OUVOPTNOELC:

* H ouvaptnon autn maipvel oav apapetpouc deiktn nmpog tn Alota "I" kot Seiktn mpog
uia A€€n "w" kat Ppayvel va Bpel tn Aé€n "w" otn Alota.
* Av umapyel, tote avéavel to nedio count tou kKOpBou "w" kata Eva, dltadpopeTKA

dnuloupvel veo KOUBO TTou avtlotolxel otn vea Agén "w".
NULoUPY vl X n n

* H ouvaptnon tunwvel ti¢ A£€eLg TnC Alotag mou delyvetal oo tov SelKTn o TG
Sivetal we mapapeTpoc poll pe tov apltOpo twv epdavicswv KAOe pLoG ano aUTEC.
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Juvaptnoelc Avonc wordcount: Hmain ()

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

#define MAXWORD 100

void addlist (LIST *, char ¥*);
void printlist (LIST ¥*);

int main(int argc, char *argv) {
LIST *list;
char word[MAXWORD] ;
FILE *inp;

if (argc '= 2) {
printf ("Error in the use of the program\n") ;
exit(1l);
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Juvaptnoelc Avonc wordcount: Hmain ()

_ _ . A value different from zero (i.e., true) if
L R indeed is an alphabetic letter. Zero (i.e.,

inp = (argv[argc-1], "r"); false) otherwise.

while ( (inp, "%s", word) != EOF)

if (isalpha (word[0])
addlist(&list, word);

printlist(&list);

(inp) ;
return 0O;

&
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Yuvaptnoelc Avonc printlist ()

void printlist (LIST *1) {
NODE *p = 1->head;

while (p != NULL) {

printf ("Word %s appears"
"$d times\n",

p->word, p->count) ;

P = p—->next;

University of Cyprus
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Yuvaptnoelc Avonc addlist () pe avadpoun

void addlist (LIST *1, char *w) { engine” 3l e o 200" sl test” :
1->top = addnode (l->head, w); = node node node
} list
NODE *addnode (NODE *p, char *w) {
if (p == NULL){ // Acv [péOnke TEALKO => £LOOYOVD
p = (NODE *) (sizeof (NODE)) ;
(p -> word, w); ) o |1 x
<new word>
p->count = 1;
p—->next = NULL; ////7 node
}
else if ( (p -> word, w) == 0) // S1olLxelo Bpébnke 0

P —-> count ++;
else // Ytolxeilo AEN BpéOnke ordun — oavadpoulkd IpoXwooUus
P -> next = addnode(p -> next, w);
return p;

&
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BeAtuiwpevec Aopec Asdopevwy Auong

* MapatnPoOUPE WG Eva onpeLo TBavr ¢ omataAng XwpPou eival OTL o KABe
KOpBo deopeloupe pvApn yia As€eic 100 xapoKTipwv.

* Mmopouue va armodpuyoupe autn tn onataAn deopevovtag kabe popd akpLPwC
00N MVAMN XPELA{OLOOTE KAVOVTOC TLC £€NC AAAAYEC OTOV KWOLKA HOC:

e Oplopoc kKopPBou Alotoc:

MPIN BEATIQMENO
typedef struct node({ typedef struct node{
char word[MAXWORD] ; char *word;

int count;
struct node *next;

} NODE;

int count;
struct node *next;
} NODE;
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BeAtwwpevec Aopec & Zuvaptnoelc addnode ()

NODE *addnode (NODE *p, char *w) {

if (p == NULL) {

p = (NODE *) (sizeof (NODE)) ;

p —> word = walloc(w); )

p -> count = 1; . 2uvapton Tou

p -> next = NULL; TTapouCIAdeTal oTNV
} eTTOPEVN DlaPAVEIX
else if ( (p -> word, w ) == 0)

P —-> count ++;
else
P -> next = addnode(p -> next, w);

return p;

&
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BeAtlwpevec Aopec & Zuvaptnosic walloce ()

char *walloc(char *s) {
char *p;

p = (char *) malloc (strlen(s)+1l);
if (p '= NULL)

strepy(p,s)
return p;
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BeAtuwpévec Aopec & 2uvaptnoelc addNode ()

e Kata to pacipo piog Ae€ncg otn Alota, TG Abong 1, eKTEAOUE YPOLULLLKNA
Sdlepevvnon
e (6nA. amo aplotepad nmpog ta Oe€La pEXPL ite va Bpoupe tn {ntovevn AE€n, lte va
dTAdooUE 0TO TEAOC TNG AloTag).

e Auto dev ival KoL T0oo arnodoTika!
* OQa pmopoUoape va PEATLWOOUE TNV artod0oon TOU MPOYPALUOTOC Hac SLaTtnpwvTog th
Alota TaELVOUNMEVN.

* EtoLav katd tn dtepevvnon kamotac AEEnc Bpou e AéEn otn Alota tou eival Ae€lkoypadLkd
HeyaAUTEPN O AT TTou PAXVOUUE UITOPOUE VAL CUUTTEPAVOUUE OTL N A&€n Sev BpiokeTal
otn Alota.

* eTMOMEVWC Oev XpeLlaleTal va EAEYEOUE Ta UTIOAOLTAL OTOLXELQ KOL N ELCAYWYH KOUBOU
ylvetal dpeoa oto onUeio mou BPLOKOUOOTE.
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BeAtlwpevec Aopec & 2Zuvaptnoelc addNode ()

NODE *addnode (NODE *p, char *w) { "engine" | 3| 1> "test" 1| e+ "zoo" 5
NODE *q = NULL;
int cond; 3|
if (p == NULL){ // Téloc Niotoac xolL dev Bpebnxe
q = (NODE ¥*) (sizeof (NODE)) ;
q -> word = walloc(w);
q -> count = 1;
q -> next = NULL;
}
cond = (p -> word, w);

if (cond == 0) // Néfn "w'" Bpébnre
(p—>count) ++;

else if (cond < 0){ // Néfn p->word piLrpdtepn and "w"
q=Pp/
g->next = addnode (g->next, w);

}
else { // NéEn p->word peyoAUtepn amd "w"

q = (NODE *) (sizeof (NODE)) ;
q -> word = walloc(w) ;

q -> count = 1;

q -> next = p;

}

return q;

}
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