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Coaep:xkanue

OyHKIWU: JOIOJIHUTEIIBHBIC CBEICHUS O (PYHKIIMM M
alloc ()

Hcnons3oBanre Cu 0j1st OpeaCcTaBICHUS
Pa3HOOOPaA3HBIX THUIIOB JAHHBIX

HoBbI€ aJITOPUTMBI M YBEITUYEHHUE BO3MOKHOCTEH
KOHIIETITYyaJIbHOM pa3paOdOTKH IIPOrpaMm

AOCTpPaKTHBIC TUIIBI JAHHBIX



IIpencraBiaenue JaHHbIX(])

B 3aBHCMMOCTH OT MOCTAaBJICHHOM 3aJayM, HE BCEIrJa
MAacCCUBBl W  MACCHUBBI CTPYKTYp MOIYT OBITb
appexmusnvivM  MPEACTABICHHAEM JTaHHBIX. Jld
aghhexmusrozo IpOrpaMMUPOBaHUS TpeOyeTc
VUYUTBIBATh CHOECHU(UKY 3aJad M 3HATh 0a30BbIC
CTPYKTYPHI JJaHHBIX.




IlpeacraBiieHue JaHHBIX (2)

BeKTop — JuHaAaMHUYECKUHU MACCHUB, IIOAICPKUBAIOIIUN
A(PPEeKTUBHOE JOOABICHUE U YIAJICHUE DJIEMECHTOB C
KOHIIA.

IIpenmyiecrsa Henocrarku

* Pabora ¢ nociegoBarenbHbIMU | ¢ CHOBUTH IPH yAAJCHUU U
TaHHBIMU n100aBJIICHUH

* lIpocrora peanuzanuu * PesepBupoBanue

* bricTpriit noctym O(1)
* JIMHAMHUYECKOE PACIIUPEHUE




IIpencraBienue JaHHBIX (3)

Ouepenb — crpykrypa FIFO (First In, First Out), rae
IEMEHTHI JOOABISIIOTCS B KOHEIL U YIAISOTCS U3
HaJaJa.

IIpenmyiecrsa Henocrarku
* IIpocrora peanuzanuu * OrpaHu4eHHAas
* O(PeKTUBHOCTH 1OOABICHUS (PYHKIIUOHAJILHOCTh
n ypaneuaus O(1) * Pacxoabl Ha XpaHeHUE
* lloaxomur miig 3aa4, e yKa3arejeu
MOPSIIOK UMEET BAXKHOE
3HAYCHUE




IIpeacraBienne 1aHHbIX (4)

CiaoBapb — acCOLMAaTUBHBIN MACCHUB, XPaHSIIIHUHX I1aPhI
KJIIOY-3HAYCHUE 11 OBICTPOIO JOCTYIIA 10 KIIIOUY.

IIpenmyiecrsa Henocrarku
* VYno0cTBO 3a CYET accoumanuu |* BpICOKast CII0KHOCTD
* bBICTPBIN JOCTYII MO KITFOUY peanu3aimn
O(1) * Peammzanms X3m1-Tadimil,
* BO03MOXHOCTh XpaHUTH MHIEKCOB

PAa3JIMYHBIC THUIIbI JAHHBIX




IIpencraBienue 1aHHbIX (D)

CIHCOK — CBsI3HAs CTPYKTypa JAHHBIX, II03BOJISIOIIAS
A(PPEeKTUBHO NOOABIATH/ yIAISITh DJIECMCHTHI B HaYaje,
KOHIIE WJIX IIPOU3BOJIbHOM ITO3UIUH.

IIpenmyniecrna Henocrarku

* ['mOKOCTH B yIpaBIICHUH * MemieHHBI JOCTYM K
IaMSTHIO sreMeHTaM no uaaekcy O(n)

* DddeKkTUuBHOE * Pacxodsl Ha XpaHEHUE

ynaneaue/qodasnenne O(1) yKa3aTesei




IIpencraBienue JaHHBIX (0)

* BekTOop noaxogut ISt paOOTHI C ITOCIIEA0BATCIbHBIMU
NAHHBIMH, TO€ BaXKCH OBICTPHIM JOCTYH IO HHACKCY.

* Ouepensp HacalibHa A4 3a7a4, IIe TPEOyeTCsl CTPOrui
NOpSAA0K 0OOPaOOTKH SJIICMEHTOB.

* Cj10Bapb HE3aMEHMM IIPHU PAOOTE C aCCOLMATHUBHBIMMU
OAHHBIMHU U OBICTPBIM JOCTYIOM IO KIIIOYY.

* CnMCOK OpeaoCTaBISICT MAKCUMAIbHYI THOKOCTD B
yIIPaBJICHUM JaHHBIMH, OCOOCHHO MPH YaCTHIX
BCTABKaX/yJIaJICHUSIX.



IIpeacraBienue JaHHBIX. cJIoBaphb (1)

{
tdPair™ head;

size;
+ tdDict;




IIpeacraBiieHre JaHHBIX. CJI0Baph (2)

tdPair <

key;

value;

tdPalr™ next;
} tdPair;




IIpeacraBijieHne JaHHBIX. CJI0OBaph (3)

tdDict” dict create() {
tdDict™ d=(tdDict” )malloc( (tdDict) );
d->head NULL ;
d->size 0;
d;




IIpeacraBiienne JaHHBIX: CJI0Baphb (4)

void dict free(tdDict ) {
tdPair™ curr ->head;
(curr) {
tdPair® temp = curr;
curr = curr >next; free(temp);

} free(d);
}




IIpencraBjieHne JaHHBIX. cJIoBaphb (5)

int main()

{
tdDict™ d dict create();

dict free(d);
EXIT SUCCESS;




IIpencraBijieHne JaHHBIX. cJI0OBaph (0)

voild dict put(tdDict* d, void
tdPalr™ curr ->head;
(curr) A
(curr->key
strcmp((char*) curr->key, (char*)R)) {
curr->value ; 5}
curr = curr->next; }




IIpeacraBiieHne JaHHBIX: CJI0Baphb (/)
tdPair™ new pair

(tdPair* )malloc( (tdPair));

new pair->key ; hew pair->value
new pair->next ->head;

->head new pair; d->size

}

J)




IIpencraBijieHne JaHHBIX. cJI0Baph (8)

void* dict get(tdDict* d, void* k) {
tdPair® current ->head;
(current) A
(current->key
strcmp((char*)current->key, (char*)R)) {
current->value; }

current current->next; }
NULL; }




IIpencraBjieHne JaHHBIX. cJIoBaphb (9)

bool dict cont key(tdDict
tdPair™ current ->head;
(current) {
(current->key
strcmp( (char*)current->key, (char*)k))
true;

current current->next; }
false; }




IIpencraBienne 1aHHbIX. cj1oBaphb (10)

bool dict is empty(tdDict ) {
->size 0;




IIpencraBijieHre JaHHBIX. cJioBaphb (11)

vold dict remove(tdDict , void ) {

tdPair” current ->head; tdPair®™ prev = NULL;
(current) {

(current->key
strcmp((char*)current->key, (char*) )) {
(prev) prev->next = current->next;
->head current->next;
free(current); d->size--; .
prev = current; current current->next; }

¥




IIpencraB/ieHre JaHHBIX. cJIoBaphb (12)
dict put(d, (void*) , (void*) );
dict put(d, (void*) , (void") (intptr t)30);
printf( %s\n", (char*)dict _get(d,
(void*) ));
printf( %d\n", (int)(intptr t)dict get(d,
(void*) )) 5
printf( %s\n", dict cont key(d,
(void*) ;

dict remove(d, (void*) ); ,
printf( %s\n", dict cont key(d,
(void*) ) )




IIpencraBijieHne TaHHBIX. cJIoBaph (13)

Name: Alice
Age: 30

Contains 'name’': Yes
Contalns 'age’': No




IIpencraBienue JaHHBIX. odyepenb (1)

tdNode™ head;

tdNode" tail;
size;

} tdQueue;




IIpencraBiieHue JaHHBIX. ouepenb (2)

tdNode <

data;
tdNode™ next;
+ tdNode;




IIpencraBjieHne TaHHBIX. ouepenb (3)

tdQueue queue create() {

tdQueue™ ¢
(tdQueue )malloc( (tdQueue) ) ;

g->head NULL; g->tail NULL ;
g->slize = 0; d;

}




IIpeacraBiieHne JaHHBIX: o4yepenb (4)

void queue free(tdQueue ) {
tdNode™ curr ->head;
(curr) {
tdNode* temp = curr;
curr = curr->next; free(temp); }

free(qg);
}




IIpencraBiieHne JaHHBIX. ouepenb (D)
int main()

1

tdQueue” g = queue create();

gueue free(q);
EXIT SUCCESS;




IIpencraBjieHne TaHHBIX. ouepeab (6)

void queue enqueue(tdQueue™ g, void* d)

{

tdNode™ new node
(tdNode™ )malloc( (tdNode) ) ;

new node->data ;
new node->next NULL ;




IIpeacraBiieHne JaHHBIX: o4Yepenb (/)
(g->tail NULL) {

->head nhew hode;
->tail = new node; }

{

->tall->next hew node;
- >head new node; }
->size++; }




IIpencraBijieHne JaHHBIX. ouepenb (8)

void*® queue dequeue(tdQueue” g) {
tdNode™ temp ->head;
vold* data = temp->data;
->head ->front->next;
free(temp); g->size--;
data;




IIpencraBiieHne JaHHBIX. ouepenb (9)

bool queue is empty(tdQueue” g) {
->head NULL ;

int queue size(tdQueue ) {
->slze;




IIpencraBienue panubIx. ouepensb (10)
gueue enqueue(qg, (void™®)(intptr t)10);
gueue_enqueue(q, (void*)(intptr t)20);
gueue_enqueue(qg, (void*)(intptr t)30);
orintf( %d\n", queue size(q));

rintf( %p\n", queue_dequeue(q));
orintf( %p\n", queue_dequeue(q));
(queue_is empty(qg)) printf( \n");
printf( \n");
printf( %d\n", queue_size(q));




IIpeacraBienue JaHHBIX. ouepeab (11)
Queue size: 3

Dequeued: 000000000000000A

Dequeued: 0000000000000014
Queue 1s not empty
Queue size: 1




IIpencraBjienue JaHHbIX. BekTOp (1)

data;
size;
cap,
+ Vector;




IIpencraBjienue JaHHBIX. BeKTOP (2)

tdVector™ vector create(int ) {

tdVector™ v
(tdVector” )malloc( (tdVector) ) ;

v->data (void**)malloc(

(void*));
v->size ©; Vv->cap ;

V; }




IIpeacraBiieHue JaHHBIX. BekTOP (3)

volid vector free(tdVector® v) {

(v->data) {
free(v->data);

}
free(v);




IIpencraBienue 1aHHbIX: BeKTOP (4)
int main()

1

Vector® v = vector create(2)

vector free(v);
EXIT SUCCESS;




IIpeacraBienue JaHHBIX. BekTOp (5)

void vector push(tdVector
(v->size ->cap) A
int newCa ->cap * 2;
void** new data (void**)realloc(
->data, newCa (void*));
->data = new data; v->cap = newCa; }
->datalv->size] ; V->size++; }




IIpeacraBienue JaHHBIX. BeKTOP (6)

void* vector pop(tdVector ) {
( ->size 0) NULL;
void* el ->data[v->size 1];
->slze--;
el;




IIpencraBienue 1aHHBIX: BeKTOP (/)

vector get(tdVector

0
->size)
->datal I;




IIpeacraBienue JaHHBIX. BeKTOP (8)
vector push(v, (void®) (intptr t)10);
vector push(v, (void*)(intptr t)20);
vector push(v, (void®) (intptr t)30);

(size t 1 = ©0; 1 < 2; i++)

printf( %d: %p\n", 1, vector_get(v, 1));
printf( %p\n", vector pop(Vv));
(size t 1 = @; 1 < 2; i++)
printf( %d: %p\n", i, vector_get(v, 1));




IIpencraBienue JaHHBIX. BekTOp (9)
Index O: ©00000000000000A

Index 1: ©000000000000014
Index 2: 000000000000001E

Popped element: 000000000000001E
Index ©: ©00000000000000A
Index 1: ©000000000000014
Index 2: ©000000000000000




IIpeacraBiienre JaHHBIX. CMUCOK (1)

{
tdsNode™ head;

tdsNode™ tail;
size;
} tdList;




IIpeacraBiieHre JaHHBIX. CITUCOK (2)

tdsNode <

data;
tdsNode" next;
} tdsNode;




IIpeacraBiieHre JaHHBIX. CIUCOK (3)

tdList”® list create() {

tdList" 1
(tdList*)malloc( (tdList));

1->head NULL; 1->tail NULL;
1->size 0; 1;

}




IIpeacraBiieHue JaHHBIX. CIUCOK (4)

void list free(tdList ) {
tdsNode™ current ->head;

(current) {
tdsNode™ temp current;
current current->next;
free(temp); }
free(Ll); }




IIpeacraBiienne JaHHBIX. CMUCOK (D)
int main(){

tdList* 1 list create();

list free(1l);
EXIT SUCCESS;




IIpeacraBiieHre JaHHBIX. CIIUCOK (O)

void list pushf(tdList™ [, void* d) {
tdsNode™ new node
(tdsNode  )malloc( (tdsNode) ) ;

new node->data ;
new node->next ->head;

->head new node;

(L->size ©) L->tail = new node;
->size++; }




IIpencraBiieHue TaHHBIX. CIUCOK (/)

void list pushb(tdList™ [, void* d) {

tdsNode™ new node
(tdsNode )malloc( (tdsNode) ) ;

new node->data ; hew_node->next NULL ;
(L->size 9) { L->heac new node;

->tail = new node; } { (->tail->next
nhew _node; L(->tail new node;

} L->size++; }




IIpeacraBienue JaHHBIX. CIUCOK (8)

void® 1list popf(tdList ) {
tdsNode™ temp ->head;

voild* data = temp->data;
->head ->head->next;

(L->head NULL)L->tail = NULL;
free(temp); L->size--;

data; }




IIpeacraBiieHue JaHHBIX. CMUCOK (9)

void* list popb(tdList ) {
tdsNode™ curr ->head; tdsNode” prev = NULL;

(curr curr >next) {

prev = curr; curr = curr->next; }
void* data curr->data;
(prev){prev->next = NULL;
->tail prev; } {

->head NULL; [->tail NULL; }
free(curr); L->size--; data; }




IIpencraBienne qaHHbIX. cniucok (10)

bool 1list is empty(tdList ) {
->size 0;




IIpeacraBienue JaHHBIX. cmucok (11)

list pus
list pus
list pus
printf(

printf(

n_front(l, (void®) (intptr t)10);
n_back(1l, (void*) (intptr t)20);

n_back(1l, (void”)(intptr t)30);
sp\n”,
list pop front(1l));
%p\n",
list pop back(l));

(list is empty(l)) printf( \n");
printf( \n");




IIpeacraBiieHue JAaHHBIX. cCMUCOK (12)

Popped from front: 000000000000000A
Popped from back: ©000000000000001E
List 1s not empty
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