JIMHEUHBIE
CIIUCKU



Hekotopeie 3amauu TpeOyrOT BBEACHHUS CTPYKTYD,
CIIOCOOHBIX YBEIWYMBATh WM YMEHBIIATh CBOM
pa3Mep B OpoIEecce padOThl IIPOTPAMMEL.

OCHOBY TakKHX CTPYKTYp COCTaBIISIOT AUHAMHYE-
CKHE ICPEMEHHBIC, KOTOPBIC XPAHSATCS B HEKO-
TOPOM 00JIACTH ITAMSITH.

OOpalleHHe K HUM HOPOM3BOAUTCS C MOMOIIBIO
yKaz3aTes.

Kak mpaBuiio, Takue MEPEMEHHBIE OPTaHU3YIOTCS B
BUJIC CIIMCKOB, 3JIEMEHTBI KOTOPBIX SBIISIOTCS
CTPYKTYypamHu (struct).



Ecim nns CBsI3W DJIEMEHTOB B CTPYKType 3ajaH
yKazareib (aOpecHOE MoJ€) Ha CICAYIOIINU
JIEMEHT, TO TaKOM CIIMCOK Ha3bIBAaIOT OOHO-
HanpaeeHHbIM (OOHOCBA3HbIM).

Eciu go0aBuTh B CTPYKTYpy €I€ M yKas3areilb Ha
IpeabL Iy N AJICMEHT, TO OTYYUTCS
OBYHANPABIEHHBLU CNUCOK (08YCBA3HDIIL).

Ecid mocnemHuM SIIEMEHT CBSA3aTb YKA3aTeleM C
IIEPBBIM, ITOJIYUYUTCS KObUCBOU CNUCOK.



1 paboThl C 0OHOHanpagieHHbIMU CIIMCKAMU
Ma0JIOH CTPYKTYpPbl (CTPYKTYPHBIM THII) OyOeT
MMETH CIECAYIOIIUN BU:

struct TList1 {
Hupopmayuonnas wacme (M4)

TListl *next; — Aopecuas uacmo
s
Unopmayuonnass uwacms — OINHCAHUE MOJCH

(WICHOB CTPYKTYPHhl), ONpEACISIONINX 00padaThI-
BaCMYIO B CIIHCKE MH()OPMALIHIO;

next — yKa3areiab Ha CJICAYIOIINM SJICMEHT.



(CxeMa Takoro CIIMCKAa MOYKET UMETH BUT:

begin
L HY |next +—\ Y | next+— ... —| HY9 | NULL

begin — agpec 1EpBOTO DJIEMEHTA B CIIKCKE;

AI[pGCHaH 4aCTb ITOCIACIOHCTO JJICMCHTA pPdBHA

NULL — 1tipu3HaK TOro, 4to CIECAYIOIIEro 3a HUM
HET!



Jlnsg paboTel ¢ O8yHanpaeieHHvIMuU CIVCKAMHU
Ma0JI0OH CTPYKTYpPbl OYAET HMETh CICIYIOIIUN
BUJI;

struct TList2 {

Hupopmayuonnasn wacme (M4)
TList2 *prev, *next;

'

prev — yKazarenab Ha NPEeabIAYIIHUN S3J1EMEHT;
next — ykKas3arejb Ha CIEAYIOIUN DJIEMEHT.



(CxeMa Takoro CImcka OyJaeT UMETh BUI:

lbegin end wl
ud u4d ud
NULL prey -+ =« < preyv
next - next —— NULL

begin n end — anpeca mepBOro M IIOCJIECIHETO
3JIECMEHTOB B CIIHCKE;

AJIPECHBIE YAaCTHU prev IIEPBOTO DIIEMEHTA U hext
rociaeanero aeMenTa paBabl NULL.



Hapn cnrckamMy OOBIYHO BBIMOJHSIIOTCS CHCIYIOIINEC
onepayuu.
— HavajabHOE (POPMHPOBAHHME CIHKCKaA (CO3JaHHE
IIEPBOTO DJICMEHTA);
— 100aBJIeHHUE HOBOTO DJIEMCHTA B CHUCOK,;
— 00paboTKa (IPOCMOTP, MOUCK, yAAJCHUE U T.I1.);

— OCBOOOXKICHUE MTaMSITH, 3aHSITOM BCEM CIIMCKOM.



Cmpyxkmypa oannvix CTEK

Cmek — yIOpSAAOYCHHBIM HAOOp JaHHBIX, B KO-
TOpPOM O00aBIICHME M yOaJCHHUE DJICMECHTOB
IIPOU3BOJIUTCA TOJBKO C KOHIIA, KOTOPBIM Ha-
3bIBAIOT @EPUIUHOU CTEKA, T.€. CTCK — CIIMCOK C
OAHOM TOYKOHM JIOCTYIIA K €r0 JJIEMEHTAM.

Crek 310 cTpykrypa gaHHeix tana LIFO (Last In,
First Out) — nocieIHUM BOIIE, IICPBBIM BBIM/IET.



I’ padpmueckn CTEK MOKHO U300pa3UTh TAK:

begin — BeplHa cTeKa

L’H‘I,,

—>

A,

/4 qn-l

An-l

H4,

NULL

CTeK mony4dmia CBOE€ HA3BAaHUE H3-3a CXOKECTH C
0001MOI MaTPOHOB:

Korga g00aBIsSETCS HOBBIM AJIEMEHT, IIPEKHUM IIPO-
TAJIKUBACTCA BHU3 ¥ CTAHOBUTCA HEJIOCTYIIHBIM;

KOIJIa BEPXHUM DIEMEHT YAAISIETCA, CICAYIOIIUN 3a

HUM IIOJHHUMACTCIA BBCPX H

NOCTYIHBIM.

CTAHOBHUTCs OIIATH




Huciio sj1eMEHTOB CTeKa He orpaHuduBaetcd. llpu
n00aBICHUN DJIEMECHTOB B CTCK IIaMSATh JIOJIKHA
AUHAMMYECKH BBIACISATHCS U OCBOOOXKAATHCS IIPU
yaajJeHun. TakuM o0pa3oM, CTEK — JMHAMUYECKas
CTPYKTYpa JaHHBIX, COCTOSIIAs W3 MEPEMEHHOIO
4ucia 3JIEMEHTOB OJJMHAKOBOI'O THUIIA.

OHCpaHI/IH, BBIITOJIHACMBIC HAJl CTCKOM, UMCIOT CIIC-
MUAJIbHBIC HA3BAHUAA.

push — no0aBiieHNE 3JIEMEHTA (BTAJIKUBAHUE);

pop — yaalicHuE (M3BJICUCHHUE) DJIEMEHTA, BEpXHUU
EMEHT CTeKa YyHaalasaeTca (HE MOXKET IIpUME-
HSIThCS K IYCTOMY CTEKY).



KpoMe 3THX 00s3aTelIbHbIX ONEpalli UCIIOJIb3YETCs
onepanus top (peek) nis dreHUsT WH(MOPMALIMU B
BEPIIMHE CTEKA 0€3 U3BIICUCHUS.

PacCMOTpHUM OCHOBHBIE aJITOPUTMBEI  PadOTHI  CO
CTEKOM, B3SB JJ IIPpOCTOTBI B  KadyeCTBE
MH(OOPMALIMOHHOM YacTH Lieakle yucna (int infoy),
XOTs1 HH(OPMAIMOHHAS YaCTh MOXKET COCTOSTh U3
0000 KOJIUYECTBA OOBEKTOB JIOMYCTUMOTO THIIA,
3a UCKJIIOUCHUEM (DaAIIOB.



Anzopumm popmupoeanus cmexa

PaccMOTpyUM HAaHHBIM AJTOPUTM I IIEPBBIX JIBYX
3JIEMEHTOB.

1. Onucanue TUIa Ads1 CTPYKTYPHI, COJEpPKAIICH
MH(OPMALIMOHHOE Y aAPECHOE IMOJIA:

struct Stack info next

CTpyKTypHBIM THII (ITIa0JIOH) PEKOMEHIYETCS OOb-
SBJISITh TNIOOAJIBLHO:

struct Stack {
int 1nfo;
Stack *next;

'



2. OObsBIICHHE yKa3aTeaeu Ha CTPYKTYpy (MOXKHO
OOBSBUTH B IIA0JIOHE INI00AIBHO):

Stack *begin, — BepmmHa cTeka
*t; — Texymuii ykazarenb
3. Tak Kak mepBOHAYAJIbHO CTEK MYCT:
begin = NULL;
4. 3axBar MaMsATH MO MEPBBIM JIEMEHT:
t = new Stack;

B IaMATH (OPMHUPYETCS KOHKPETHBIM  aJpec
(0003HauuM ero A1) gy mepBoro 3JI€MEHTa, T.€.
aZIpeC TEKYIIEro dJieMeHTa ¢t paBeH Al.



5. Boa undopmanum (00031aunM il);

a) popmupoBaHre HH(HOPMALITMUOHHON YaCTH:
t -> info =11;
0) QopmupoBaHHE aApPECHOM 4YACTU: 3HAYCHUE

azpeca BEPIIUHBI CTEKA 3alUChIBAEM B aJIPECHYIO
4acTh TEKyIIETro anemMenTa (Tam ob11 NULL)

t -> next = begin;

Ha sToM 3tamne nmoayyuiu:

t — |info=1il | next |— begin=NULL




6. BepiumHa creka IIEPEHOCUTCI Ha CO3JAHHBIN
IICPBBIU DJICMEHT:

begin = t;

B pesyibsrare nmoiaydaercs ClIeayrlee:

begin (A1) — | info=1l1 | NULL

7. 3axBaT MaMATH 1101 BTOPOU 3JIEMEHT:
t = new Stack:

(opMHUPYETCSI KOHKPETHBIN aapec (A2) aias BTOpOro
3JIEMEHTA.



8. BBoa nH(opmanuu a1 BTOporo dieMeHTa (i2);

a) popMupoBaHre NHPOPMALIMOHHON YaCTH:

t -> info = 12;
0) B aApEeCHYIO

HaCTb

34IlIMCbhIBACM

agpec

BEPIIMHEI, T.€. agpeC IEpPBOro (IpeablAyIIero)

anemenTa (A1):

t -> next = begin;

Ionyyaem:

t (A2) —

info =12

next = Al




9. BepmnHa cTeka CHUMaeTCsl ¢ MEPBOro M yCTaHa-
BJIMBACTCS HA HOBBIM 31€MEHT (A2):

begin = t;
Ilonyuaercs cienyromas 1enoykKa:

begin (A2) — |info =| next |— |info =| next =
i2 | =A1 i1 |[NULL

Oopamume eénHumanue, 4TO0 JICUCTBUI 7, 8 U 9
UIEHTUYHBI aerctBusIM 4, 5 u 6, T.e. 1oOaBJICHUE
HOBBIX DJIEMEHTOB B CTE€K MOJKHO BBIIIOJHATL B
[IUKJIE, 10 TEX MOp, ITOKA 3TO HEOOXOAUMO.



¢ym<uu;l d)OlelpOB(lHll}l dJleémenma cmexka

[IpocTenmmii Bua GyHKIUM (TUNA push), B KOTOPYIO
IepeIaroTCsI yKa3areidb Ha BEpIIMHY (p) H
BBeACHHAsd uHpopMmauusa (in), a HWU3MECHEHHOE
3HAYCHUE BEPIIMHBI (f) BO3BpAIACTCS B TOYKY
BBI30BA OIIEPATOPOM refurn:

Stack™ InStack (Stack *p, int in) {
Stack *t = new Stack; // 3axsar mamsaTu

t -> 1info = In; // ®opmupyem MY
t -> next = p; // @opmupyem AU
return t;

j



Y4acTok mnporpaMmbl ¢ OOpallicHUEM K (PyHKIUM
InStack nns noOaBneHUS n AJIEMEHTOB (HCHOJb-
3y€M CIy4alHBIE 4YHCJIa) B CTEK MOXKET HMETh
CIICIYIOIIUU BU/I;

for(1=1;1<=n;1++) {
in = random (20);
begin = InStack (begin, 1n);



Ecim B Pynkumro InStack yxazarenp Ha BEPIIMHY
nmepeaaBarb 10 aJapecy, TO OHA MOXKET HMETh
CJICAYIOIIUN BU;

void InStack (Stack **p, int in) {
Stack *t = new Stack;
t -> 1nfo = 1n;
t -> next = *p;
*p=t;
h

OOpaleHue K Hell B JaHHOM cliy4dae OyJIeT:
InStack (&begin, 1n);



Ilpocmomp cmeka (6e3 uzeneuenus)

1. YcraHaBnmBaeM TEKyIMK yKa3aTellb HA BEPIIUHY
t = begin,
2. IIpoBepsiem, ecimm ctek nyct (begin = NULL), 1o

BBIBOJUM COOOIIICHHE U JIMOO 3aBepliacM padoTy,
1100 IepexoauM Ha (POPMHUPOBAHUE CTEKA.

3. Ecnu CTeK HE IMyCT, BBIIOJHAEM IIMKII 10 TE€X MOP,
[I0OKa TEKYIIUH yKasarelb ¢ He paBeH NULL, T.c.
IoKa He o0paboTaeM MOCICIHUN DJICMEHT,
aJipecHas 4yacTtb KoToporo pasHa NULL.



4. MY Tekymiero snemMeHra t -> info BBHIBOJUM Ha
3KpaH wiv B Memol.

5. llepecraBnsgeM TeKyIMM YyKa3arejlb f Ha ClieE-
IYIOIIUN DJIEMEHT:

[ =1->next,

6. Konerr rmukia.



OyHKIMA, pealIi3yIolIas 3TOT AJITOPUTM:

void View (Stack *p) {
Stack *t = p;
if(p=NULL){ //HWma 1f(!p)
cout << “ Crek nmyct! 7 << endl;
return;

)
while( t '=NULL) {

cout << t->1nfo << endl;
t =1 -> next;

h
j

OOparmiecHue k 3Toll yHkuu: View (begin);



Anzopumm 0ce000stcoenun namamu

1. HaunHaeM 1IMKII, BBITIOJIHAKOIIUKCS TTOKa begin He
craHeT paBHbIM NULL.

2. YcTaHaBiIMBaeM TEKYIIMKM yKa3aTeilb Ha BEPIINHY:
t = begin;
3. Bepumnny nepecTapiisieM Ha CIEAYIOLIUN 3JIEMEHT:
begin = begin -> next,
4. OCBOOOXIAaEM IIaMsTh, 3aHATYIO OBIBIICH BEPILIM-
HOM

delete t;
5. KoHerr nukia.



Bapuanm 1. OyHKIYA, peaau3yromas 3TOT ajro-
PUTM, MOXXET UMETD CIIEAYIOIIUU BU:

void Del All ( Stack **p) {

Stack *t;

while ( *p !=NULL) {
t="p;
*p = (*p) -> next;
delete t;

h



BepmnHa cTeka nepenaeTcs B (PyHKIHIO IO aIpecy
C NOMOIIBIO YyKaz3areias Ojas TOro, 4YTOOBI €ro
M3MCHCHHOEC 3HAY€HHE OBLIO BO3BpAIlCHO U3
()YHKIIMY B TOYKY BbI30BA.

OOpaleHne K 3ToM QyHKINM:
Del All (&begin);

[Tocne ee BRIMOIHEHUS yKa3arelib Ha BEpIIUHY begin
oynet paBeH NULL.



Bapuanm 2:

void Del All ( Stack *&p ) {
Stack *t;
while (p = NULL) {
t=p;
p = p -> next;
delete t;



BepmnHa cTeka nepenaeTcs B (PyHKIHIO IO aIpecy
C NOMOIIBK CCBUIKM (KOIMH agpeca) AJIsl TOro,
yTOOBl €r0  M3MCHCHHOE  3HAUCHHE  ObLIO
BO3BpAIllCHO U3 (PYHKIIUM B TOUKY BBI30BA.

OOpaleHne K 3ToM QyHKINM:
Del All (begin);

[Tocne ee BRIMOIHEHUS yKa3arelib Ha BEpIIUHY begin
oynet paBeH NULL.



Bapuanm 3:

Stack™ Del All ( Stack *p) {
Stack *t;
while (p !=NULL) {
t=p;
p = p -= next;
delete t;

j

return p;

j

B sTOM ciiydae oOpalieHue K HeMl OyJIeT:
begin = Del All (begin);



B maHHOM ciiydyae B (pyHKUHIO HEpEeJacM yKa3aTellb
Ha BEPIIMHY CTE€KA, & €r0 U3MEHEHHOE 3HAYCHUE,
paBHOe NULL, Bo3BpamaeM u3 (yHKIIMM B TOYKY

BBI30BA C IIOMOIIBIO OIIepaTopa return.



Anzopumm noayuenus ungpopmauuu u3 epuiuHbvl
CmeKa ¢ u3eieueHuem

1. YcTanaBimBaeM TEKYIIMH yKa3aTelb f HA BEPIIAHY
t = begin;

2. Coxpansem 3HaueHue MY out (BBIBOJUM Ha SKpaH)
out = begin -> 1nfo;

3. IlepecTapisieM BEPIUIMHY HA CICAYIOIIUU DJIEMEHT
begin = begin -> next;

4. OcB0oOOXK1a€M NaMsITh ObIBIICH BEPIIMHBI
delete t;

[locie 3Toro B nepeMEHHOU out HaAXOAUTCS HY>KHOE HaM
3HAQUEHHUE, a CTEK CTAJI KOPOYE HA OJIUH DJIEMEHT.



@Dyukuyusa (TUIIA pop), B KOTOPYIO IIEPEHAIOTCA
BEpIIMHA (p) W aApeC MNEPEMEHHOW out s
MHTEPECYIOIIEH HAac HHMOpMAlMK, W3MEHECHHOE
3HAYCHUE BEPIINMHBI (p) BO3BpAILACTCSI B TOYKY
BBIZOBA OIICPATOPOM refurn.

Stack™ QutStack (Stack *p, int *out) {
Stack *t = p;
*out = p -> 1nfo;
p = p -= next;
delete t;
return p;



OOparteHue K 3Tol QyHKIHM:
begin = QutStack ( begin, &out );

HeoOxonumas Ham uHOpManus out (B Halem
IpUMEpPE THII inf) U3BECTHA B TOYKE BBI3OBA, T.K.
nepegaeTcs o ajapecy.

Eciu B @yHknuio QutStack ykaszarenb Ha BEPIIMHY
nepeaaBarb Mo aJpecy, a HYKHYIO HH()pOpPMAIHIO
out BO3Bpaliarh U3 (PYHKIUM OIEPATOPOM return,
TO OHA MOXXET UMETh CJICAYIOIUU BU/I:



int QutStack ( Stack **p ) {
Int out :
Stack *t = *p;
out = (*p) -> info;
*p = (*p) -> next
delete t;
return out,

j

OOpalieHue K Hell B JaHHOM cliy4dae OyJIeT:
out = OQutStack (&begin);



PaccmorpuM  nipuMepbl  yaalleHUs U3 CTEKa

3JIEMEHTOB, KPATHBIX J.

Tekct (QyHKUMH yoadeHHS HEOOCPEICTBEHHO W3

CTEKA MOXXET UMETH CIECAYIONIUU BU:



Stack™ Del 5(Stack *b)
d
b = InStack (b, 21); // JlobaBisieM J1:000€ YHUCIIO
Stack *p = b;
t = p ->next; // p IpeABIAYIIUM,  TCKYLIUK
while (t = NULL) {
if (t-=>mfo % 5==0) {
p -= next =t -> next;
delete t;
t = p -> next;



else {
p=t
t =1t -> next;

j

t="b;: // Ynanenue n3 BepiiuHbl 21
b =b -> next;

delete t;

return b;

j

OoOpamecHue k @yHknuu: begin = Del 5 (begin);



Ykazarenb Ha BEPIIMHY CTEKAa IIEpEIacM B
(YHKIIMIO, a €ro H3MEHEHHOE 3HA4YCHHE,
BO3BpalllacM M3 (PYHKIUM B TOYKY BbI3OBA C

IIOMOIIBIO OIIeparopa return.

OyHKIUA yHAJICHUA U3 CTEKA 3JIEMEHTOB, KPAaTHBIX

5, ¢ UCITOJIL30BAHUEM JMHAMHNYECKOIO MaCCHUBA:



Stack®* Del 5 mas (Stack *b)

{
int n=0, *a, 1, m;
Stack *t=Db;
[[=======-- PacdeTt KoJimdecTBa 3JI€EMEHTOB M -------
while (t = NULL) {
n—+-+;
t =t -> next;
h

Forml1->Memol->Lines ->Add(* Bcero =" +
IntToStr (n ) );



a =new int[n]; // Co3maemM guHaAMHUUYECKHUI MAaCcCHUB
// I3BneKaeM Bce DJIEMEHTHI U3 CTEKAa B MAaCCHUB
for(1=0;1<n;1++)
b= OutStack (b, a+1);

/* YiansgeM U3 MacCHBa KpaTHBIC S, T.€. IEPEIUCHI-
b
BacM B MaCCHB TOJILKO T€, YTO HE KpPaTHBI 5 */

for(m=1=0;1<n;1++)
if(af1] % 5!=0)
alm++] =a[i];

// m — KOJIMYECTBO OCTABIIIHUXCS DJIEMECHTOB



/* Co3maeM CTEK CHOBAa — IIEPEIMCHIBAEM B HETO
3JIEMEHTHI, OCTABIINECS B MaccuBe: */

for(1=0;1<m; 1++)
b = InStack ( b, a[1] );
delete []a; // OCcBOOOXKIaeM MaMSTh

/* Bo3BpalmiaeM B TOYKY BBI30Ba BEPIIMHY BHOBB
CO3JAHHOIO CTEKa */

return b;
h
OOpalieHue K PyHKIUH:
begin = Del 5 mas ( begin );



M B aTOM ciiydae B (pyHKIHIO II€pEAacM yKa3aTellb
HAa BEPUIMHY CTEKA, a €r0 M3MECHECHHOE 3HAUYCHUE,
BO3BpallacM M3 (PyHKIIMM B TOYKY BbI30BA

OIIEpaTOpPOM return.

OyHKIMA CO3JaHUSA HOBOI'O CTEKA U3 DJIEMEHTOB YXKE

CO3/IaHHOI'O CTEKA, HE KPATHBIX J:



Stack®™ New Stack 5 (Stack *b)
d
int inf;
Stack *new b= NULL;
while (b = NULL) {
b = OutStack ( b, &inf );
if (inf % 5!=0)
new b = InStack ( new b, inf );
h

return new b;



OOpamenue Kk QyHKIINAM:
begin = New_Stack 5 ( begin );

UTO B CO31aHHOM CTEKE HE COBCEM KOPPEKTHO B
CPAaBHCHUHU C UCXOIHBIM?

Juneiinvtit nouck Hy>KHOM HH(MOPMALlUH B CTEKE
MOKET OBITh BBIIOJHEH Ha 0aze (QPyHKIUM
npocmorpa View.

Hanpumep, HaWeEM B CTEKE KOJIUYECTBO 3JIEMEHTOB
KpaTHBIX J :



int Poisk (Stack *p)

d

int k=0;

Stack *t = p;

while( t I=NULL) {
if (t->1mfo% 5==0)

k ++:

t =t -> next;

h

return k;

j



YacTe koga ¢ oOpamieHueM K 3TOM (PyHKIIUHU:
int kol;

kol = Poisk (begin);

if (kol == 0)
CoooOmenue, yto Takux HET!
else

BriBoj pe3ynbrara!

B ¢yHKIUIO mepegacM BEPIIMHY CTEKa, a B TOUKY
BbI30BA BO3BpAIllA€M KOJUYECTBO HAWIACHHBIX
3JIEMEHTOB. ..



