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1. Heas gadopaTopHoii padoTnl Ne 8 mo mucnumianige O (OCHOBBLI NPOrpaMMUPOBAHMS) -

eyl

Ienwto manuoit JIP mo nmucuummuue OIl sBhsieTcs mosrydeHre HABBIKOB PabOThI CO CIIMCKAMH U
CIUCKOBBIMU CTPYKTYpamu Tpu mporpammupoBaHuu Ha sizbike CU. CTyaeHThl UCTIONB3YIOT KOHCOJb-
HbIE MIPOEKThI W OTJIAXHBAIOT MIPOTPaMMbI B cpee nporpammupoBanus MS VS 2005/2008/2010. Cry-
JIEHTBl 3HAKOMSITCS C OCHOBHBIMH OTIEPAIUSIMU MIPH pabOTE CO CIHMCKAMH, CIIOCO0AMU MX 3aTOTHEHHS,
pacrnedaTku, COPTHUPOBKH, MPOBEPSIOT padOTy OTIAKCHHBIX MPUMEPOB U JCIAIOT KOHTPOJLHBIC 3aja-
HUsg. OHU BBIMOJHAIOT OTJIAJKY IPOrPaMMBbI IO CBOEMY BapHUaHTY U MOJIY4YalOT UCMOJIHUMYIO MPOTrpaM-
My, TOTOBYIO K BBIIOJIHEHHIO, 0pOpMIISIIOT oT4eT 1o JIP u 3ammiaror ero.

2. lHopsaoK BLIMOJHEHUS JIA00PATOPHO Pad0ThI

1. Tlo3HaKOMUTBCS C COAEPKAHUEM METOAMUYECKUX YKa3aHUN M OCHOBHBIMU NoHsATHsAMH JIP (pas-

nensl 3 u 4)

[TpopaboTaTh MOPSAAOK BBINOJIHEHHS pabOThI (pasnen 5).

3. CoznaTh KOHCOJIbHBIE TIPOEKTHI I MPOBEPKU MPUMEPOB U BBINOIHEHUS 3aaanust JIP( pa3nmenst
3,4).

4. TIpoBepHTb B JaHHOM HPOEKTE MPUMEPHI U3 METOJUUECKUX YKa3aHU, BHIIOJIHUB UX B OTIaI4H-
K€ B TOIIArOBOM pexume (pazzaen 4).

5. Hamucate nporpammy 3amanuii JIP mo BapwaHTy, BRIJaHHOMY TperofaBaTelIeM U OTJIAIUTh €€
(pazmen 5).

6. IIponemoncTpupoBaTh pabOTy MPOrpaMMbI MPEMOAABATENIO B peXKUME OTIaJ4UKa IO IIaram u

M3MEHSEMbIMU MIEPEMEHHBIMHU.

[ToaroroButs otuet mo JIP mo mpencraBieHHoOMy 11aboHy (pasaen §).

3ammtuts JIP ¢ mpegocraBiieHreM oT4eTa M OTBETAMH Ha KOHTPOJIBHBIE BOIIPOCHI (paszen 8,9).

9. JIns mpoABUHYTHIX CTYAEHTOB BBINOJHUTH 3aJaHUs AJI JTOTOJHUTEIBHBIX (HEOOsS3aTelbHbIX)
TpeOOoBaHUH U TaKxe 0ToOpa3uTh ux B oryere 1o JIP (paznen 7).

10. [ToarotoBuTh parmMeHTs porpamm ais BeinonHenus 3 no gucuuminune OIl mis cBoero Ba-
pHaHTa 10 CIHCKY.

o

o N

3. OcHOBHBIC IOHATHSH

B Teoperndeckoii yactu onmcanusi 1a00paTOpHO pabOTHI BBOAATCS OCHOBHBIC TIOHSTHS U pac-
CMaTPUBAIOTCS MPUHIIMIIBI 17151 pabOThI CO COUCKaMU Ha si3blke nporpammupoBanust CH.

3.1. ITousiTHE CIMCOK
CIHCOK — 3TO CTPYKTYpa JaHHBIX, B KOTOPOU JaHHBIC PACIIONIOKCHBI B ONPEACICHHON OCIEIO0-

BaTEJIbHOCTH, MOPAJIOK B KOTOPOH 3a/1aeTcs ¢ MOMOIIBI0 aapecaiuu (ykasareneit). J{ist aToi menu uc-
MOJIB3YIOTCS MEPEMECHHBIC THIA YKa3zaTedb. Kaxaplii parMeHT, XpaHsinuil qaHHbie (3J€MEHT CIHCKa)
JIOJDKEH COJCpIKaTh TaKOW yKas3aTellb M HEMOCPEACTBEHHO MH(popManuio crucka. Ha pucyHke mpen-

| AnemMeHTbI cnUcKa |

NUCOoK NbIX 3HAYEeHWN
I Appec I m Apnpec I 2 l

v v
I Appec I NHdopmauuns 2] I Aaopec I 1 l
I Appec I NHdopmauuns 3] I A,upec I 5 l

I (0] \l I/Ichoplvlauva l
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CTaBJICH CITUCOK, COJEPIKAIllMi B KauyeCTBE MAHHBIX IIejble 3HaueHHs (IMpoCThie mepeMeHHble). bosee
MOIPOOHO CTPYKTYPY CIHCKA paccMOTpUM Huke. OTIeIbHBIN AIeMEHT XpaHeHus (Ha pUCYHKE BBITSHY-
THII MPSMOYTOJFHUK) HA3bIBACTCSI DJIEMEHTOM chucka. OTAENbHBIM 2JEMEHT CNHCKa OMUCHIBACTCS C

MOMOIIBIO CTPYKTYpHOU mepemeHHON wnu oowvekra (B CU++). [lns mpumepa, mpocTedmuii 3meMeHT
crircka MokeT Ha CU BeITIsiIeTh Tak (MHpOpMaIHs — npocras nenas nepemennas ListVal):

// CTpyKTypa camMoro npocToro asieMeHTa crnmcka

struct ListElem{

ListElem * pNext; // agpec cneaytowlero anemMeHTa cnucka (3ameTbTe, YkasaTenb uMeeT Tvn (Elem *))
int ListVal; // nidopmaums, copepxkallascs B Cnncke

+

// OnucaHme n namumanmsaums anemeHTta LFirst

ListElem LFirst = { NULL , 3 }; // NULL — HyneBoW yKa3aTeslb — HET CCbI/IK/ Ha APYr1e 3/IEMEHTbI
// 3HaueHue ListVal = 3

COINMALWUEHMUE: Anpec nocneagHero anemMeHTa crnmcka paseH NULL!!! (Hynto)

3.2. 'os10Ba M XBOCT cIUCKA

[ToHsATHS, CBA3aHHBIE CO CIMCKAMHU:

['OJIOBA CIIMCKA (HEAD - nepBblif 3JIeMEHT CIIUCKa, €0 aJpec)
XBOCT CIIMCKA (TAIL — nocneaHuii 3IeMEHT CIIUCKa, €T0 aJIpec).

OQHOHaﬂQaBHeHHbIVI CNUCOoK

r An WHd
ono:;:gucxa /VI +Pec I Hpopmaums I
I Appec I WNHopmaums I
v
I Anpec I WNHdopmauus I

XBOCT cnucka H .

TAIL A 4
0 (NULL) I WHdopmaums I

3.3. Oco0eHHOCTH CTPYKTYP CIHCKOB M MX HA3HAYEHHE

U3 onpenenenus: cnucka (CM. BBILIE) CIEIYET, YTO OHU MpEeAHA3HAUYEHBI ISl COBMECTHOTO Xpa-

HEHUS B3aMMOCBSI3aHHOUN MH(popManuu. B cimcku nerko g00aBisath nHGOpMaNuio U yaansats ee. Cru-
COK JIETKO OYUCTHUTDH U 3aIOJHUTH HOBBIMU JaHHBIMU. B kadecTBe nHopManuu coaepskaiieiics B cruc-
K€ MOTYT OBITh:

e TlIpocteie mepemeHHbIe cTanaapTHoro tuma (int, char , float u t.1.);

e ['pymmbl npocThIX NepeMeHHbIX (puc. (0));

e CtpyKTypHbIE IepeMeHHbIe (puc. (B));

e VYKkazarenu Ha CTPYKTYpHbIE iepeMeHHbIe (puc. (T));

e MaccuBBI IPOCTHIX M CTPYKTYPHBIX IEPEMEHHBIX M YKa3aTelu Ha HuX (puc. (T));

e VYKkazarenu Ha Apyrue cnucku (puc. (1));
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Ha pucyHnke npencraBieHbl pa3Hble BapUaHThl IOCTPOEHUS 3JIEMEHTOB CIUCKOB. [losicHUM co-
JIep’)KaHuE PUCYHKa.

OJIEMEHTHI CMNCKA C PA3HbIM XPaHEHWEM AaHHbIX
\ O6Lwwmin BUA anemeHTa cnucka \
(a)[_Agpec__| Vindopvauws |4

_ AremMeHTa cnucka ¢ npoCTbIMK
(6)| Anpec | ®amunus | Oata pokagenus & AaHHbIMM (CTPOKa 1 aTa)

OneMeHT cnucka, BknoYaoLwmmn

(B)I Anpec | CryneHt | B cebsa cTpykTypy (Student)

OnemeHT cnucka, ¢ yKa3aTtenem Ha

CTPYKTYpY (Student) — nnu maccus
() |_Agpec__| yKa3a'I;e.J'lb J‘I/

Sse CTpyKTypHas nepeMeHHas s
(Student)

(o) | Aagpec | YkasaTenb |— OneMmeHT cnucka, ¢ ykasartenem Ha
. OpYron cnmcok

L3
A Cnmcok

BapuanT (a) npencrasiser oOmuUid BHI OTASTBFHOTO dJIeMEHTa crucka. BapuaHT (0) mokaspiBaeT
CIIMCOK C MPOCTBIMHU TIEpEMEHHBIMU pa3Horo tumna (DaMunus u nata poxaeHus). Bapuant (B) onuchiBa-
€T JIEMEHT CITMCKa C BJIOKEHHOW B HEero cTpykrypoii (Student). Bapuant (T) WILTIOCTPUPYET KCIIOIB30-
BaHHE yKa3aTess Ha CTPYKTYpPy WJIM MAacCHBBI CTPYKTYp, @ BapHaHT (7]) MOXET ObITh UCIIOJIb30BAH JIJIst
MOCTPOCHHUS CIOXKHBIX CTPYKTYP JaHHBIX CO CChUTKAMU Ha CIHCKH, HAIIPUMEDP JAEPEBbEB.

3.4. Oco0eHHOCTH CIIMCKOB M0 CPABHEHHIO ¢ MACCMBAMH

Bceraer Bompoc, y Hac yxke €CThb CTPYKTYpbl JaHHBIX THIIA MacCHB, 3a4€M HaM IOHaI00UIIUCH
cnucku? B weM-To MaccuBBI Oka3biBatoTCs Hed(DekTruBHBIMU! B mepByro odepens He0OCTaTKH MacCH-
BOB 3aKJIIOYAIOTCS B TOM, YTO TPYAHO BCTAaBJIATh HOBBIE 3JIEMEHTHI B MACCUBBI U YAAIATH CYHIECTBYIO-
e 3JIEMEHTHI U3 MaccuBa. Kpome 3Toro, HecMOTps Ha TWHAMUYECKHE BO3MOXKHOCTHU ( UCTIONB30BAaHUE
JUHAMHUYECKOW MaMsTH) B JI0O0H MOMEHT BPEMEHH pa3Mep MaccuBa JODKEH OBITh (PMKCHPOBAHHBIM.

Criucku no3BosIOT 6osee 3((HEeKTUBHO NCIIOIB30BATh NaMATh KOMITbIoTepa. CIUCKH MO3BOJISAIOT Ooiee
MIOJIHO MCIIOJIb30BaTh MEXaHU3Mbl JUHAMUYECKOW MaMSATH: U CIIUCOK M €r0 3JEMEHTHI MOTYT ObITh JU-

HAMHUYECKUMU. JTU OTPAaHUYCHHS] CHUMAIOTCS C MCIOJIb30BaHUEM CTPYKTYp THUIIA CIIUCOK, XOTs J00aB-
JISTFOTCSI ¥ HOBBIE HEJIOCTAaTKU, B YaCTHOCTHU: TPYJHO MOJYYUTh JOCTYN K JIEMEHTY CIHCKA MO0 HOMEDY.
CaMbIM Ba)HBIM MIPEUMYIIECTBOM CIIUCKOB SIBJISIETCS BO3MOXKHOCTh XpaHEHUSI PA3HOTUITHBIX CTPYKTYP-
HBIX TIEPEMEHHBIX, €CJIM MCIOIb30BaTh JJIs aJpecallii CIIMCKOB yka3atenu Tuma Void. DTu ocobeHHO-
CTH U TIPOOJIEMBI MBI PACCMOTPUM HIKE.

3.5. lIpocTreiimmuii CNUCOK, CO3IAHHBIA BPYYHYIO

B MMPUHIUIIC, IJId ITOCTPOCHHUA CIIMCKA JOCTATOYHO TOJBKO OTACIBHBIX 3JIECMCHTOB CIIMCKA U OP-

raHn3anuu CBA3U MCIKAY HUMH. DTO0 MOXHO ITOSCHUTH Ha nmpumepe:

// CTpyKTypa caMoro npocToro 3jieMeHTa Crnmncka
struct Elem{



OIT T'YUMI] 2024 JIPNe9 Bonbmrakos C.A.

Elem * pNext; // agpec cnegytowiero anemeHTa cnmcka (3ameTbTe, ykazaTtesnb umeet tun (Elem *))
int ListVal; // nidopmaums, copepxxallascs B Cnncke

+

// OnucaHme 1 MHNMUManNM3auns SN1eMEHTOB CNNCKa — TPex:
Elem LE3 = { NULL , 3 }; // NULL — HyneBoVi yKa3aTe/lb — HET CCbI/IKU Ha ApYrne S/IEMEHTbI
Elem LE2 = { &LE3, 2 }; // &LE3 - 3agaHune agpeca TpeTbero anemeHTa B pNext
Elem LE1 = { &LE2, 1 }; // &LE2 - 3agaHune agpeca BTOporo anemeHta B pNext
C TakuM CITUCKOM YK€ MOXHO paboTaTh, HAPUMEP, €ro pacreyaTarh:

// MNeyaTb
printf ("MevaTb cnucka B unkne: \n" );
Elem * pETemp = &LE1; // Bo BpeMeHHYyI0 NepeMeHHyto - yKa3aTeslb 3a4aeM aapec NepBoro 3feMeHTa
while ( pETemp !'= NULL)
;{)rintf ("2nemeHT npocToro cnucka Elem: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALIWS: BaxkHelwmii onepatop Anst paboTbl CO CMCKOM
Jo
PesynbraT paboThl pparmMeHTa mporpamMmal:
NeyaTb cnucka B UUKAe:
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocTtoro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3

P ACCMOTPHUM TaKKC MMPUMEP PYYHOI'O CBA3bIBAHUA CIIMCKA:
Omnmncanue TPEX HE3AIIOJTHCHHBIX 3JICMCHTOB!

// Py4yHoe cBsi3biBaHME M pacreyaTtka Crmcka

Elem E11; // MepBblit 21€MEHT 6€3 UHMLMANN3ALMN
Elem E21; // BTopoii anemMeHT 6€3 nHuumManmsaumm
Elem E31; // Tpetuii anemMeHT 6€3 MHULManM3aLmm
E11.Listval = 10;

E1ll.pNext = &E21;// Ccbinaetcs Ha 2-i 3NeMeHT
E21.Listval = 20;

E21.pNext = &E31; // Ccbinaerca Ha 3-1 a/1EMEHT
E31.Listval = 30;

E31.pNext = NULL; // He ccbinaeTcst HM Ha Koro

// MeyaTb

Elem ETemp = {&E11 ,NULL };

printf ("Coaepxxumoe pyyHoro cnvcka: \n");

while (ETemp.pNext != NULL )

{

printf ("OnemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBuraums
}¥

/1

Pesynbrar paboTsl hparmMeHTa nporpamMmai:
COAEP)KVIMOE py4YHOro cCrnucka:

dnemeHT = 10
dnemeHT = 20
dnemeHT = 30

3.5.1. CTpyKTypbI CITUCKOB U CBSI3b JIIEMEHTOB CIIMCKOB

Opnako mpH MpOrpaMMUPOBAHUM BO3HUKAET HEOOXOAMMOCTh HAXOXKIECHHS MEPBOTO AJIEMEHTA
CIMCKa AJIs Hayaja paboThl cO CIUCKOM. TO €CTh Hy>)KHO XpaHHUTh aJipec NEPBOro JIEMEHTA B OTAEIb-
HOM nepeMeHHOHN. Takas IepeMeHHas1, CoAeprKallas aapec epBoro 3JIEMEHTa CIIMCKA YaCTO Ha3bIBACT-
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cst rosioBoi crimcka. OHa MOKeT OBITH 3aj7aHa THITOM JHOO yKkasatenb Ha djeMent (Elem * - pHead),

1100 3a71aBathCst caMuM TUIOM 3eMenT crrcka (Elem Head). Bribop crioco6a 3aaHus TOJIOBBI CIIUC-
Ka 4acTo 3aBUCHUT OT XapaKTepa perraeMoi 3afaud U yaoO0cTBa pabOThI CO CIIUCKOM. B HEKOTOphIX 3a-
Jladyax co CIIUCKaMH, HEOOXOMMO 3HaTh KaKOW M3 3JIEMEHTOB CIHMCKA SBISETCS MOCIEIHUM (XBOCT). B
YaCTHOCTH 3TO Ba)KHO JIJIs T0OABJICHUS B KOHEI] CIIUCKA (B XBOCT) MJIM OpPTaHU3aIMX BYHAIPABICHHBIX
CIIMCKOB (0 HUX peub NOWJET mo3aHee). s 3Toro npeaycMaTpuUBarOT TAakKe ClIELMaIbHBINA yKa3aTellb
(Elem * - pTail) wmm cneunansHyto nepemenHyto - anement cnucka (Elem Tail). Kpome storo, B He-
KOTOPBIX CIy4yasX Ba)KHO 3HATh TEKYILEE YUCIIO JIEMEHTOB CIHCKA (CIIUCKH — JUHAMHUYECKHUE CTPYKTY-
PBI JaHHBIX). J[JIst 3TOr0 MOXKHO BBECTH CIIEHAIbHYIO TIepeMeHHY0 1iesoro tumna (NCount). J{ist cBsizu
CIIMCKOB HMCHOJB3YETCA B OTAEIBHBIX JIEMEHTaX CIELHMAIBHOE I0JIE — yKa3aTelb Ha CJIEIYIOLIUN 3Jie-
meHT (Elem * - pNext). Ha pucynke, npencraBieHHOM HHXKE IOKa3aHbl pACCMOTPEHHBIE BBIIIE SJIEMEH-
TBI CITUCKOB:

Cnucok (List) Elem,
[ lonoeacnucka | »__Agpec | WHdopmauusa |
pHead l Elem;
Y —
KaSaTeJ('llglgﬁn(i;IeMeHT I A,U,peC I VIHd)OpMaLWIFI I
nCount Elems
TekylLee uncrno | Agpec | WHdbopmauus |
3MeMeHTOoB B cnucke (n) W
N pNext
E Ykasartenb Ha 3fIeMEHT —
v (Elem #) Elem,
| Xeoctrcnucka | O(NULL) | WHdpopmauusa |
pTail
YkasaTenb Ha anemMeHT —
(Elem *)

Takum oOpa3om, JJi ONMUCAHUS OTACIBHOTO CIHMCKA IEJIECO00Pa3HO BBIICIUTH CIEIHUATBHYIO
CTPYKTYpY JIaHHBIX THIIA:

struct EList{ // MNpocTelwas cTpykTypa cnuncok Elem - anemMeHTapHbIN Crncok
Elem * pHead; // l'onosa cnucka

Elem * pTail; // XBOCT cnncka

int Count; // C4eTuYMK 31EMEHTOB

o

Torz[a, B COOTBCTCTBHUU C ONIMCAHUAMU MPCABIAYIICTO IIPpUMEpPAa MOKHO OIUCATh CI[aHHbe/’I CIIN-

COK TaK:
//OnuncaHune n H1UUManM3aums NPoCcToro Crmncka
EList FirstList = { &LE1 , &LE3, 3}; // 3 - YUncno aneMeHToB B CriUcKe
// MeyaTb 3TOroO Crncka
printf ("MevaTb cnucka FirstList B unkne: \n" );
pETemp = FirstList.pHead; // Bo BpeMeHHy0 nNepeMeHHyto - yKasaTenb 3ajaeM afpec rosiosbl
cnuka

while ( pETemp !'= NULL) // MpoBepka NpoXoXxAeHUs MoCNeaHero 3neMeHTa Cnmcka

{

printf ("2nemeHT npoctoro cnucka FirstList: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALUS: BaxkHeinwmin onepaTop Ans paboTbl CO CUCKOM
b

Pe3ynbTaT pacreyaTku TaKoro CIUCKa:

MeyaTb cnucka FirstList B uukne:

dnemeHT npocTtoro cnucka FirstList: 1
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dnemMeHT npocToro cnucka FirstList: 2
dnemMeHT npocToro cnucka FirstList: 3

BaxHno B JOIMOJIHCHUEC OTMCTUTHL CJICAYIOIICC. I[aHHblf/'I CIIUCOK SABJACTCS OJAHOHANPABJICHHBLIM:

JBIKEHHUE 10 CITUCKY BO3MOYKHO TOJBKO B OJHOM HAaIPABJICHUH — OT TOJOBBI K XBOCTY, TaK 3aJIaHbI yKa-
3atend. Y TMOCJEIHEro JIeMeHTa CIUCKa (XBOCTa CIUCKA), IO CTAaHJAPTHOMY COIVIAIIEHUIO, yKa3aTellb-
anpec 3amaercst paBubiM Hy 10 (0, NULL — KOHCTaHTa 3Tana KOMIMIAIUH). DTO MO3BOJISIET MPOBEPHUTH
3aBepIlCHHE IUKJIa nedyaTtu. B npyrom ciyuae 3aBepiiieHne UKIa MOKHO ObLIO ObI IPOBEPUTD, UCTIOJb-
3ys aapec xBocta crnucka (pTail), cpaBHuB ero ¢ agpecoM Tekyimero sjieMmeHTa st nedatr. Ocoboe
BHMMAaHHUE yJEJIMM BBIJIEJICHHON KpacHbIM IBETOM cTpouke ¢ koMMeHTapueM HABUI'ALIMSA. B stom
orepaTope MpHUCBaNBaHMs MBI C IOMOIIBIO OJHOTO yKa3atens (PETemp) Ha Tekyuuil 31eMeHT criucKa
dbopmupyeTcs yKazaTellb Ha clieayromui aneMeHT circka (DETemp->pNext), pe3ysbrar 3anoMuHaeT-
cs B epBoM ykasarene (PETemp). Takoii oneparop obecrieurBaeT HaBHUTramuoo mo crnucky. OH Oyjaer
MHOT'OKPAaTHO BCTPEYATHCS B HAIIMX [IPUMEpax.
pETemp = pETemp->pNext;

3.6. CTpyKTYpa 3JIeMeHTA CIIMCKA C BJIOKEHHbIMH M BHELIHUMHU TaHHbIMH

Beiie Ob110 OTMEYEHO, UTO HH(POPMAIIHS B DJIEMEHTaX CIHUCKA MOXKET XPAHUThCS Pa3HBIMHU CIIO-
cobamu:
e JlaHHbIE 3aIIMCHIBAIOTCS B CAMOM CTPYKTYpE 3JI€MEHTa B BUJIE OTACIIbHBIX EPEMEHHBIX
e JlaHHBIC 3aMKCHIBAIOTCS B CAMOU CTPYKTYpE JIEMEHTA B BUIE CTPYKTYPHOU NEPEMEHHON
e JlaHHBIC 3aNIMCHIBAIOTCS B CTPYKTYPE JIEMEHTA B BUJE YKa3aTess Ha CTPYKTYPHYIO Iepe-
MCHHYIO, IaMATh IOJ KOTOPYIO BBIACTIACTCA JTUHAMUYCCKU.
Ha pucysnke, npeacrtaBieHHOM HUXKE, TOKA3aHbI 3TH BapUaHTHI.

OneMeHT cnucka, BKIIYaloLWwmn
(@ [CAgpec_ | ®awvmmns | Kypc | Owknag_| oTAernbHblE AaHHble

OnemMeHT cnucka, BKIoYaroLWnn
(b) [CAzpec 1 CTyneHT ] B cebs cTpykTypy (Student)

nemMeHT CMNuncKa, C ykasartenem
() [Ampec_I_ Vvasatens ] Ha cTpyKTypy (Student)

S
S

‘\ CTpyKkTypHasi nepemeHHas
Tmna (Student)

[IpumepaMu BapuaHTOB TaKUX CTPYKTYP MOTYT CIIY>KUTh CIEAYIOLIHE:
// CTpyKTypa Ans 4eMOHCTpaumm
struct Student {
char Name[20];
int Num;
float Oklad;
o
// CTpykTypa Tvna (a)
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struct aElem{
aElem * pNext; // agpec cneaytowero anemMeHTa cnmcka
char Name[20]; // nHdopmauns damnnmmn, cogepxkallascs B Crmcke
int Num; // nHdopmauns 0 HoMepe - Kypce, coaepXallascs B Crimcke
float Oklad; // nHdopmMaums 06 oknage, copepXkallascs B Crncke
}o
// CtpykTtypa tvna (b)
struct SNode{
SNode * pNext; // agpec cnepytoLlero anemMeHTa crnmcka
Student Stud; // CrpykTtypa Student BktoUeHHas B 31eMeHT Crncka
o
// CtpykTypa Tvna (c)
struct cElem{
cElem * pNext; // agpec cnefyrowlero aneMeHTa cnmcka
Student * pStud; // YkazaTenb Ha cTpykTypy Tuna Student
}#
[Tpumepst paboTa ¢ TAKUMH CTPYKTYPaMHU JIEMEHTOB CIIHCKA:
SNode SN3 = {NULL , {"Kons", 3, 30.0f}};
SNode SN2 = {&SN3, {"MeTs", 2, 20.0f}};
SNode SN1 = {&SN2 , {"Bansa", 1, 10.0f}};
// MeyaTb
SNode * pETemp = &SN1; // Bo BpeMeHHyl0 NepeMeHHyto - ykasaTeslb Ha 1-i anemMeHT
while ( pETemp !'= NULL) // NpoBepka NpoxoxxaeHus NocnegHero aneMeHTa cnmcka
{
printf ("2nemeHT cnncka B unkne:Name - %s Num - %d Oklad - %f \n" , pETemp->Stud.Name
, PETemp->Stud.Num , pETemp->Stud.Oklad);
pETemp = pETemp->pNext; // HABUTALIUSA: BaxkHenwmin onepaTop anst paboTbl CO CIUCKOM

o
PesynpTart pacnedaTtky Takoro CIUCKa:
dneMeHT cnucka B umkne:Name - BaHa Num - 1 Oklad - 10.000000
dneMeHT cnucka B umkne:Name - Meta Num - 2 Oklad - 20.000000
dnemMeHT cnucka B umkne:Name - Kona Num - 3  Oklad - 30.000000

3.7. OnHoHANIpaBJIeHHbIE U IByHANIPABJIEHHbIE CIIMCKHU

bonee ynoObHpIMU 1 “OBICTPOICUCTBYIOMIMMH , TIO CPABHEHHUIO C OJHOHAINPABIEHHBIMHU CIUCKA-
MU, CYMTAIOTCS JIBYHAIIPABICHHBIC CIIUCKHU. B HUX HaBUramus Mo CHUCKY MOXET OCYIIECTBIISATHCS KakK B

OpsIMOM, TaK M B 00paTHOM HampasiieHuH. /i 3Toro B cTpyKType Kaxaoro siementa cnucka (DElem)
NpeyCMOTPEHO JIBa yKa3arens (IBa aapeca): yKasaTenb Ha ciaenyroumii sneMeHT (PNext) n ykazarensb
Ha MpeabLTynuit 31eMeHT (PPrev).

struct DElem{

DElem * pNext; // anpec cneaytollero snemeHTa cnucka (3ameTbTe, ykasaTtenb umeeT Tun (Elem *))

DElem * pPrev; // agpec ghtlsleotuj anemeHTa cnucka (3ameTbTe, ykadatens umeet Tvn (Elem *))
int ListVal; // nidopmaums, copepxxallascs B Cnncke

h
[Ipu stom cormamenus s HyneBoro (NULL) mocnennero snementa crimcka (st pNext) u
nepBoro (st pPrev) cnpaseaauBbl. J{JIsl € TMHCTBEHHOTO 3JIEMEHTA CIUMCKA (OH M TMIEPBBIN U TOCIICTHHUM
OJTHOBPEMEHHO) CTIPaBE/JIMBA TaKasi MHUIIMATU3AIIMS IBYHAIPABICHHOTO AJIEMEHTA!
DElem D1 = {NULL,NULL, 5}; // Oba agpeca-ykasaTesns paBHbl HyJtO
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Ha PUCYHKE IJI1 CpaBHCHHA IMPCACTABJIICHBI BapUWaHThl OpPraHu3alluu
JABYHAIIPABJICHHOI'O CIIMCKOB!

OIHOHAITPABJICHHOI'O U

OnHoHanpaeneHHbIN CANCOK

QBYHaHQaBﬂeHHbIIZ CNUCOK

Anpec WHdopmaumsa
Appec NHdopmauus
Anpec WHpopmaums
1
[} = o= om
0 (NULL)I UHdpopmauus

N

YkasaTenb Ha criegyoLmi
anemeHT - pNext

Apgpec | 0 (NULL) MHdopmaums
Appec Anpec MHdopmaums
Anpec Anpec NHdopmaumsa
; 4 .
A 4 :
0 (NULL) Anpec NHdopmauums

YkasaTernb Ha npeablayLnin
anemeHT - pPrev

3.8. Crarnyeckue M AMHAMHUYECKHE CIIUCKH

Criucku MOTyT OBITh CTATHYECKUMH U JIWHAMHYECKUMH. B mepBOM citydae M CIHMCKOBasi CTPYK-
Typa U CaMM 3JIEMEHTHI CIIUCKA JOJDKHBI ObITh OMMCAHBI B IPOrpaMMe NPEIBAPUTENbHO. 3aMETHM, OIle-

paTtruBHag MOaMAThb TAKKC IJIA HUX BBIACIIACTCS NPEABAPUTCIBHO. HpI/IMepBI CTATHYECKUX CIIMCKOB OBLIU

pPacCMOTpPEHBI B MpEApIAyINX pasnenax. [locme 3aBepiiennst paboThl yAUIATh MaMSTh ISl 3THX CITHC-

KOB HE HaJl0, OHa OCBOOOX/1aeTCsl aBTOMATUYECKU IIPU 3aBEPILIEHUH [TPOrPAMMBI.

HJ’IH AUHAMHUYCCKUX CITMCKOB IMaMATH IOJ 3JIEMEHTEI, 4, BOSMOXKHO, U IIOA CIIMCKOBYIO CTPYKTY-

PY BBIZEISIETCS BO BPEMsl BBITIOJHEHHSI IPOTPaMMBbI ¢ momolisio 3ampocoB k OC (byukiuu malloc, cal-
loc wu ap.). Ilocine 3aBepiieHus pabOTHI BBIACICHHAS MaMATh JOJKHA OBITH BO3BpalieHa ((QyHKIHS
free). ITycthb a1 mpuMepa Mbl HIMEEM TaKyI0 CTPYKTYPY CITUCKA M €ro 3JICMCHTOB

// CaMbIi1 NPOCTOMN 3/1IEMEHT Cnncka
struct ListElem{
ListElem * pNext; // agpec cnegytollero afnemMmeHTa cnmcka

int ListVal; // nidopmaums, copepxkallascs B cnucke

o

// CTpyKkTypa npocToro crnmcka

struct List {
ListElem Head; // F'onoBa cnncka CTyKTypHas nepeMeHHasl a He ykasaTesb

ListElem Tail; // XBocT cnincka
int Count; // C4eTunK 31EMEHTOB

+

Jyist 5TUX CTPYKTYp (3JIEMEHTOB CIIHUCKA U CAMOTO CITMCKA) BBIICTUM JTUHAMUYECKYIO MTaMSTh:
#include <malloc.h>

// IUHAMUYECKME CTIMCKY

//Bblaenenune namsaTu oasa cnmcka
List * pDList = (List *) malloc (sizeof(List));
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// BblaeneHune namMaTtn Ans 0AHOro 3neMeHTa Cnmncka
ListElem * pTempElem = (ListElem * )malloc (sizeof(ListElem));
// 3anonHeHne aneMeHTa CnNmncka AaHHbIMU
pTempElem->pNext = NULL; // Bcero oguH anemeHT
pTempElem->ListVal = 5;
// 3aHeceHve 3neMHHITa CNMcKa B rofioBYy CMcKa
pDList->Head.pNext = pTempElem;
pDList->Tail.pNext = pTempElem;
// YTeHne 1 neyaTb 3Ha4YEHUS NEPBOro AMHAMUYECKOrO 3N1eEMEHTA AUHAMUYECKOrO Crncka
printf ("3HaueHune nepsoro anemeHTa: %d \n", pDList->Head.pNext->ListVal);
// OcBoboXaeHMe NaMsATK U NOA 3NEMEHT U CMIUCOK
free (pDList->Head.pNext);
free (pDList);
Pe3ynbrar paboThl 3TOM MTPOTrpamMMBI:
BHaveHMe mnepBoOro sJeMeHTa: 5

3,H€CB U WUIKOCTpAlMU IIOKa3aHO ,I[O6aBJ'IeHI/IC TOJBKO OJHOI'O 3JIEMEHTA CIIMCKAa. B APYyTrux
IIpu MEpax Mbl paCCMOTPUM CIIUCKHU C OOJIBIIIMM YKCIIOM JIEMEHTOB.

3.9. Onepamuu 111 pa6oThI CO CTHUCKOM
OcHoOBHBIE 0011IKE Onepauy i paboThl CO CHUCKaMMU:
e (CoziaHne HOBOTO CIIHUCKa
e Jlo0GaBieHHE HOBOTO AJIEMEHTA B CIIMCOK (B T'OJIOBY, B XBOCT U TIO HOMEPY)
e VYnajneHue 3J1eMeHTa U3 CIHUCKa (U3 TOJIOBBI, C XBOCTAa U IO HOMEPY)
e (QuuCTKa BCEro CIMCKa
e Pacneuyarka BCEro crucka
e JIOHCK 3NIEMEHTA B CIIUCKE 10 HOMEPY WM IO KITIOUY.
e 3aMeHa MECTaMH 3JIEMEHTOB 110 HOMepam
Otu onepanuu OyayT pa3auyaThes AJIs OJHOHANPABIEHHBIX U JBYHAIIPABICHHBIX CIIHUCKOB, JJIS
JUHAMUYECKUX U CTaTUYECKUX CIIMCKOB, a TAKXKE Ul CIIMCKOB, B KOTOPHIX YUYTEHA clielu(puKa XpaHu-
MBIX 00BEKTOB. B OCHOBHOI TeopeTmueckoil yacTd Mbl OylieM paccMaTpuBaTh HpUMEpPHI pabOTHI €
CIMCKaMU. Y JaJleHUuE 3JIEMEHTOB 110 HOMEPY OIepalusi OYeHb CJI0XHasl I OJJHOHANPABJICHHbIX CIHC-
KOB, IIO3TOMY B 3TOM 4acTH HE pacCMaTpUBaETCH.

3.10. Pyuynasi paGoTa ¢ 0JHOHANPABJIEHHBIM CIUCKOM

PaccmoTpuM oCHOBHBIE omepanuu it paboThl ¢ OJHOHAIIPABICHHBIM CIIMCKOM. byniem ucnosns-
30BaTh CJIEIYIONLYIO CTPYKTYPY AJIEMEHTA!

struct ListElem{
ListElem * pNext; // agpec cneaytowiero anemeHTa cnmcka
int ListVal; // nHdopmauusi, cogepxallascs B cnmcke

}H

CDpal"MeHT nporpamMmmsl Jis1 pydHOTO CBA3BIBAHUA CTATUYCCKOI'0O OJHOHAIIPABJIICHHOTO CIIMCKA:

// Py4dHoe cBsi3biBaHME 1 pacneyaTka Crncka

ListElem E11;

ListElem E21;

ListElem E31;

Ell.ListVal = 1; // 3HaueHne nHdopmMaummn 1-ro anemMeHTa
E1ll.pNext = &E21;// Ccbinaetcs Ha 2-i 3neMeHT
E21.ListVal = 2; // 3HaueHne nHdopmauum 2-ro aneMeHTa
E21.pNext = &E31; // Ccbinaetca Ha 3-11 aneMeHT
E31.ListVal = 3; // 3HaueHne nHdopmauum 3-ro aneMeHTa
E31.pNext = NULL; // He ccbinaeTcst HM Ha Koro

// MNeyaTb crnvcka
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ListElem ETemp = {&E11 ,NULL }; // BpeMeHHbI 371EMEHT A1 HaBUraLum
printf ("CoaepxxnmMoe pyyHoro cnvcka: \n");
while (ETemp.pNext != NULL )

{
printf ("3nemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBurauus

}H

PesynbTaT paboThl IPOrpaMMBI:
Coaepxumoe py4HOro crnmcka:

dnemeHT =1
dnemeHT = 2
dnemeHT = 3

3.11. CTpykTyphl A5l 100aBJIeHUS U yaJeHus (CIUCOK C YKA3aTeJISIMH)

// CaMblii MPOCTOM 3NEMEHT CrMcKa

struct Elem{

Elem * pNext; // agpec cneaytollero aneMeHTa cnmcka
int ListVal; // nHdopmaumsi, coaepallascs B Crinucke
¥

// CTpyKTypa Ans oAHOHarnpaBfIEHHOrO CrMcKa

struct EList{ // MpocTeiwas cTpykTypa cnncok Elem - aneMeHTapHbI CrMCoK
Elem * pHead; // l'onoBa cnucka

Elem * pTail; // XBOCT cnncka

int Count; // CyeTumnK 3/1IEMEHTOB

¥

3.12. Onucanue cNUCKa U (PYHKIHUS PacnevyaTKH CIMCKA (CHUCOK C YKa3aTeJsiMH)

T

///] ®yHKUMKN aNs neYaTn CrmCKOB
T
void PrintList( EList * pList )
{
printf ("Meyatb cnucka B dyHKumKM Yncno = %d \n", pList->Count );
Elem * pETemp = pList->pHead; // Bo BpeMeHHy0 NnepeMeHHyto - yKa3aTeslb 3a4aeM apec rosioBbl Crnka
while ( pETemp != NULL) // lNpoBepka npoxoxaeHnsi NocreaHero afeMeHTa crnmcka
érintf ("2nemeHT npocToro cnucka B yHkumn: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALIMSA: BaxkHenwmi onepaTtop Anst paboThkl CO CMMCKOM
&
¥
////OnmcaHme N HMUMaNu3aLms NpocToro crnmcka (Ha OCHOBE 3/IEMEHTHOrO CrncKa)
Elem LSE3 = { NULL, 3 }; // NULL — HyneBoW yka3aTeslb — HET CCbIIKU Ha ApYrue 3f1eMeHTbI
Elem LSE2 = { &LSE3, 2 }; // &LE3 - 3agaHu1e agpeca TpeTbero anemeHTa B pNext
Elem LSE1 = { &LSE2, 1 }; // &LE2 - 3agaHune agpeca BToporo anemeHTa B pNext
EList SecondList = { &LSE1 , &LSE3, 3}; // 3 - Y1Ccno anemMeHTOB B CMMCKE rosioBa, XBOCT, YNC/IO 3/1EM
/1
PrintList( &SecondList );
PesynbTaT paboThl IPOrpaMMBI:
MeyaTb cnucka B ¢yHKuMM Yuncno = 3
dnemMeHT NpoOCTOro cnucka B ¢yHKuuu: 1
dnemeHT npocToro cnucka B (I)yHKLWIVI:
dnemMeHT MpOCTOro CnUcKa B ¢yHKuuM: 3

N

3.13. /lo6aByieHMe B IoJIOBY CNIMCKA (CMMCOK € yKA3aTeJasIMH)
// HoBbIl aneMeHT ans nob6aBneHust B rosoBy
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Elem ENew = {NULL , 5};

ENew.pNext = SecondList.pHead;

SecondList.pHead = &ENew;

SecondList. Count++;

PrintList( &SecondList );
PesynbraT paboThl MPOTrpaMMBI:
MeyaTb cnucka B ¢yHKuMM Yucno = 4
dnemeHT npocToro cnucka B ¢yHKuMM:
dnemeHT npocToro cnucka B ¢yHKuMM:
dnemeHT npocToro cnucka B ¢yHKuMM:
dnemMeHT MpoCTOro CnUcka B ¢yHKuuM: 3

N =R U0

3.14. Jlo6aByieHMe B XBOCT CIUCKA (CMUCOK C YKA3aTeJsIMH)
// dnemeHT ona AobaBneHns B XBOCT
Elem ENew2 = {NULL , 10};
/1
ENew2.pNext = NULL; // Ons HagexXHOCTK
SecondList.pTail->pNext = &ENew2;
SecondList.pTail->pNext = &ENew2;
SecondList. Count++;
PrintList( &SecondList );
PesynpTaT paboThl IPpOrpaMMsl:
MeyaTb cnucka B ¢yHKUMM Yvcno = 5
dnemeHT npocToro cnucka B ¢yHKuMM:
dnemeHT npocToro cnucka B ¢yHKHMM:
dnemeHT npocToro cnucka B ¢yHKuMM:
dnemMeHT MpPOCTOro cnucka B QYHKLUMK:
dnemeHT npocToro cnucka B ¢pyHkumm: 10

W N =R Un

3.15. YaaJjieHue U3 roJioBbl CIUCKA (CIUCOK € YKA3aTeJIIMM)
// YOANEHWE 13 ronosbl
SecondList.pHead = SecondList.pHead->pNext;
SecondList. Count--;
PrintList( &SecondList );
Pesynbrat paboThl MpOrpaMmebl:
MeyaTb cnucka B ¢yHKUMM Yvcno = 4
dnemMeHT npocToro cnucka B ¢yHKuMM: 1
dnemMeHT MpOCTOro cnucka B QyHKUuuM: 2
dnemMeHT NpoCTOro CnUckKa B ¢yHKuuM: 3
dnemeHT MpOCTOro cnucka B QyHKuum: 10

3.16. YaajieHue U3 XBOCTA CNUCKA (CIUCOK € YKA3aTeJIsIMH)

// YOAJTEHUE 13 xBocTa (B 3TOM crnncke crnoXxHee BCero)
// Mouck npegnocnegHero A4as HOBOroO XBOCTa

Elem * PrevTailElem = SecondList.pHead;

Elem * ETempCurr = SecondList.pHead;

while ( ETempCurr->pNext != NULL)

{

PrevTailElem = ETempCurr;

ETempCurr = ETempCurr->pNext;

ot

SecondList.pTail = PrevTailElem;
PrevTailElem->pNext = NULL;
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SecondList. Count--;

PrintList( &SecondList );
Pesynbrat paboThl mporpaMMebl:
MeyaTb cnucka B ¢yHKuMM Yvcno = 3
dnemMeHT MpOCTOro cnucka B QyHKuum: 1
dnemMeHT MpPOCTOro cnucka B QYHKUMK:
dnemMeHT NpoOCTOro cnucka B ¢yHKuuu: 3

N

3.17. JlobaBiieHUe B T0JIOBY CIUCKA (CHUCOK 0e3 yKka3aTeJei)

Jlnst mobaBlieHHsT JEMEHTa B TOJIOBY CITUCKA OOBSBHM CTPYKTYPHYIO IEPEMEHHYIO CITHCOK
(MY _List tuma List) u Bpy4HyrO 3aIIOMHMM 3HAYEHUS /IS TOJOBBI M XBOCTA CITHCKA.

[o6GaeneHne B Ha4yano cnucka (B ronosy)
Elem
MY_List.Head.pNext !
| Tonosacnucka | Appec | Vrdopmauns |
(n ENew Elem:
Anpec |Hoebint anemeHT | [_Aapec | Virdopmauns |
) Elems
(I) ENew.pNext = MY_List.Head.pNext;
(IMY_List.Head.pNext = &ENew; | A”RC | Vindopmauns |
MY_List. Count++; pNext
. . H YKkasaTenb Ha anemMeHT
MY L|St.Ta||.pNeXt % — (Elem ¥) Elemn
| Xeoctrcnucka | » O(NULL) | WHcopmauuns |

struct Elem{

Elem * pNext; // agpec cneaytoLlero aneMeHTa Crnucka

int ListVal; // nHdopmauusi, cogeprxallascs B cnmcke
o

struct List {

Elem Head; // lNonosa crniucka 6e3 ykasaTtenei

Elem Tail; // XBocT cnncka 6e3 ykasaTeneit

int Count; // C4eTumnK 371EMEHTOB

+

// OnucaHme n nHMuManmM3aums NpPoCcToro Crmcka
List MY_List;
MY_List.Head.pNext = &E11; // MNepBbI 31eMEHT Crnvcka
MY_List.Tail.pNext = &E31; // MocneaHWin aNeMEHT Cnincka
// HoBbI aneMeHT ang aobasneHus
ListElem ENew = {NULL , 5};
// Do6aBuTb 31EMEHT CnncKa B ronosy
ENew.pNext = MY_List.Head.pNext;
MY_List.Head.pNext = &ENew;
MY_List. Count++;
PacrneuaTka crrcka nocjie J00aBJICHUS

ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbI 311EMEHT Ha Ha4asno crncka
printf ("Coaep>xuMoe pyyHOro cnvcka nocne gobasneHuns B ronosy: \n");
while (ETemp.pNext '= NULL )

{
printf ("3nemeHT = %d \n", ETemp.pNext ->ListVal );



OIT T'YUMI] 2024 JIPNe9 Bonbmrakos C.A.

ETemp.pNext = ETemp.pNext ->pNext ; // HaBuraums
Jo
Pe3ynbTar pacneyatku:
Conepxumoe pyyHOro cnucka nocse pob6aBneHWss B rosoBy:

dnemeHT =5
dnemeHT =1
dnemMeHT = 2
dnemeHT = 3

3.18. JlobaBiieHUe B KOHell cMCKA (CMUCOK 0e3 yka3aTeJieii)

[Tpu noGaBneHuM B KOHEI (B XBOCT) CIMCKa JUIsl U3MEHEHUs ajpeca HCIOIb3yeTcs 3HaueHUE
yKasatens, KoTopoe 3amucano B moje Tail.pNext cTpykrypbl crmmcok. Anpec HOBOTO 3JeMEHTa

[HobaBrieHne B KOHeLL cnmcka (B XBOCT)

| Tonosa cnucka | Elem,
()  ENew2.pNext = NULL; »[_Aapec | Vindopmauus |
éll)) MY_List.Tail.pNext->pNext = &ENewZ;l Elem,
M) MY_List.Tail.pNext = &ENew2;
—- 2 : ’ Aapec NHdopmauus
MY_List. Count++; I 2 I op |
ENew?2
(B Elem,

0 [HoBbin anemeHT | [ Aopec | Wndopmaums |

O

pNext
Ykasatenb Ha 3aNieMeHT
— (Elem *) Elem,

[ Anpec | Vindopmaumsa |

|  Xsoctcnucka |

MY List.Tail.pNext
(RENew?2) 3anuceiBaeTcs mosie aapeca MPEabIAYyIIero MOCISIHEr0 3JIEMEHTa CIIMCKa W TI0JIe XBOCTa
(Tail) ctpykTypbl ciiricka. AJpecHOe T0JIe HOBOTO 3JIEMEHTa J0JDKHO ObITh HYJICBBIM, B HAIIIEM CiIydae
MbI HCIIOJIH30BAIN HHUIMATHA3AIHIO IEMCHTA.

// JobaBneHue B XBOCT

ListElem ENew2 = {NULL , 10};

ENew2.pNext = NULL;

MY_List.Tail.pNext->pNext = &ENew?2;

MY_List.Tail.pNext = &ENew?2;

MY_List. Count++;

// Pacneyatka cnucka ... (Kak B npeayayLiem ciny4yae)
Pesynprar pacneuarku:

Coaepxumoe py4HOro cnucka nocne fobaBneHUs B XBOCT:

dnemeHT =5
dnemeHT =1
dnemeHT = 2
dnemeHT = 3
dnemeHT = 10

3.19. ®dyHkuus pacne4yaTKu OJHOHANPABJIEHHOI0 3JIEMEHTHOI0 CIIUCKA
Hwuxe npuBeneH ¢gparMeHT mporpaMMbl, HA KOTOPOM PAaCIOJIOKEH IMKJI pacledyaTKy CIUCKA.
Crnucok B JaHHOM Ciydae 3aJaeTcs nepenadell mapameTpa IepBOro 3JaeMeHTa cnucka. OTMeTeM, 4To
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MO>KHO OBLIO OBI IepeaBaTh U yKa3aTeab Ha NEPBbIN AIEMEHT, TAKOW aJrOPUTM MBI PACCMOTPUM 03/~
Hee.

// PacneuaTtka cnuncka, MOCTPOEHHOrO Ha anemMeHTax ListElem
void PrintElemList ( ListElem H )

{
printf ("Mevatb cnuncka: \n");
ListElem * pE = H.pNext ;
while ( pE !'= 0)
{

printf ("3nemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // O4yeHb BaXKHO - HaBUraums Mo CAUCKY
Jo
J&

Chayaza neyaTaercs 3aroJIoBOK Ie4aTH, a 3aTeM MO0CJIeI0BATEIbHO pacleyaThIBAIOTCS BCE die-
MEHTBI CIHCKa, AJIs mepedopa AIEeMEHTOB CIIMCKA MCTOIb3yeTCs ONepaTop HABUTAIMH, a JJIsi IIPOBEPKH
KOHIIa LIMKJIa 3HaueHue Tekymiero aapeca (ykazartenb - PE). Bbri3oB 3T0# QyHKIMU yepe3 CTPYKTYpY
crircok (List - MY _List) BeirissauT Tak (MOJIy4eHHBIN aapec IepBOro 3JIEMEHTa CIUCKa peoldpasyeT-
Csl B CaM 3JIEMEHT C MIOMOIIBIO ONIEPAIH Pa3bIMEHOBAHMS ):

PrintElemList ( *(MY_List.Head.pNext) );

Takast 3anMCh SKBUBAJICHTHO CIEAYIOIICH 3aMMCH ISl HAILIETO IpuMepa:
PrintElemList ( E11);

Pesyinbrar BeIBOJA:!
[leuaTe comcka:

QyueMeHT = 1
SneMeHT = 2
SnemeHT = 3

3.20. YaajieHue U3 roJioBbl cucKa (CUCOK 0e3 yka3zareeii)

Onepanus yJaneHus: U3 TOJIOBbI HAMHOTO TMPOIIE, YeM onepanuu qo0asneHus. s ynanenus u3
TOJIOBBI (OTMETUM, YTO CITMCOK OJIHOHAMPABICHHBIN) JOCTATOYHO M3MEHHUTHh 3HAYCHHE aJipeca, Cojep-
JKAILErocs B TOJIOBE CIHCKA:

YoaneHue ¢ Havana cnucka (U3 rososbl)

MY List.Head.pNext YRansembIvt anemet
| Ampec | Wndopmaumsa |

| Tonosa cnucka Elem;
Elem,

0 MY_List.Head.pNext = Appec | WHdpopmaumsa |

MY_List.Head.pNext->pNext;

MY_List. Count--; Elem;

| Agpec | Wudbopmaums |

P pNext

. . H YkasaTernb Ha 3neMeHT

MY_List.Tail.pNext V — (Elem %) Elem,

| Xsoctcnmcka |—————»] 0 (NULL) | UHdbopmaumsa |

Tekct nporpamMmal yIaJICHUA U3 I'OJIOBBI BBIITIAINAT TAK:

// YaaneHue n3 ronosbl Crivcka
printf ("Coaepxxvmoe cnucka Ao yaaneHus U3 ronosbl: \n'");
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PrintElemList ( *(MY_List.Head.pNext) );
MY_List.Head.pNext = MY_List.Head.pNext->pNext;
MY_List. Count--;
printf ("CoaepxuMoe cnucka nocne yaaneHust U3 ronosbl: \n");
PrintElemList ( *(MY_List.Head.pNext) ); // Bbi30B yHKUMM NeyaTn cnmcka
Pesynbrar BeIBOJA:!
Copepxumoe cCnUcKa A0 yAaJileHUA U3 roJioBbi:
MeyaTb cnucka:

dnemeHT =5
dnemeHT =1
dnemeHT = 2
dnemeHT = 3
dnemeHT = 10

Copepxumoe cCnMcCKa rnocne ypaneHUA U3 ronoBbli:
MNeyaTb cnucka:

dnemeHT =1
dnemeHT = 2
dnemeHT = 3
dnemeHT = 10

3.21. YnajieHue u3 XBOCTa cucKa (CMUCOK 0e3 yka3aTeJiei)
Y najieHue ¢ XBocTa CIMCKA I OJTHOHANPABICHHOTO CITMCKa HAMHOTO CJIOXKHEE, TaK KakK ajJpec
MIPEIITOCIICTHETO JIEMEHTa C XBOCTA HEM3BECTEH. B 3TOM cilydae TepBOHAYAIBHO OMPEACIISETCS aapec

YpnaneHuwe ¢ xBocTa cnucka (c_ xBocTa)

Elem

MY _List.Head.pNext !
(Toromacmaa ] "L_Aapec | Vingopmauym |

() V Elem,

0 | Nndpopmaums |
Y

(I) MY_List.Tail.pNext = pPrevTemp;

y -
(1) pPrevTemp->pNext = NULL; AATACMBIN STieMenT

MY_List. Count--; I 0 | Vircbopmauna |
- ! Elems
pNext
. . YkasaTtenb Ha 3afieMeHT
MY_List.Tail.pNext — (Elem ¥) Elem,

| XeocT cnucka [ O(NULL) | Wndbopmaums |

3TOTO AJIEMEHTA: HYXHO “M00eXaTh” 10 XBOCTA, 3aIOMHHUB MPEIBAPUTEIBHO aJpec MPEIbIAYIIETO 3Je-
MmeHTa (PPrevTemp), a 3aTeM BBIMOJTHUTH ONEPAIHMIO yaajdeHus (M3MEHUTH aJpec XBOCTA CIIMCKA U 00-
HYJIUB aJIpec Yy HalJIEHHOTO MPEANIOCIIEIHETO SJIEMEHTA).

// YnaneHue c XBoCTa cnmcka
printf ("Cogep>xxnmoe cnvcka Ao yaaneHust ¢ xsocta: \n");
PrintElemList ( *(MY_List.Head.pNext) );

ListElem * pPrevT = MY_List.Head.pNext;

// ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbIli yKa3aTenb Ans L1KIa

ListElem * pPrevTemp = MY_List.Head.pNext; // BpeMeHHbI yKasaTenb A8 NpeablayLiero sfeMeHTa
if ( pPrevT I= NULL ) // DnemeHTbI B Cnncke ecTb

while ( pPrevT != NULL)
{

pPrevTemp = pPrevT; // 3anomMuHaHve npeabiayLlero aneMeHTa
pPrevT = pPrevT ->pNext ; // HaBurauus
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if (pPrevT->pNext == NULL ) break;

}

// YnaneHue nocnegHero afnemMeHTa

MY_List.Tail.pNext = pPrevTemp;

pPrevTemp->pNext = NULL;

MY_List. Count--;

// TleyaTb M3MEHEHHOro CrKncKa Crnucka

printf ("Cogep>xxvMoe cnvcka nocne yaaneHus ¢ xsocta: \n");
PrintElemList ( *(MY_List.Head.pNext) );

hor

Pe3ynbTat BhIBOJIA:
Coaepxumoe
MeyaTb CNUCKa 3NEMEHTOB:

dnemeHT
dnemeHT
dnemeHT
dnemeHT

Coaepxumoe
Me4yaTb CNUCKa 3/IEMEHTOB:

dnemeHT
dnemMeHT
dnemMeHT

CNMUCKa A0 yAaJslieHMA C XBOCTa:

1

2

3

10

CnuckKa nocne ypaaJleHUa C XBOCTa:

1
2
3

Ipumeuyanue 1. PaccMOTpeHBI OCHOBHBIE OMEpAIliy T00ABICHUS U yNAJICHUS 3JIEMEHTOB B/U3
cnuckoB. K coxanenunto, OHM B TAKOM BU/JI€ PUMEHUMBI TOJIBKO JJIS YACTHBIX CIy4aeB, TAK KaK OOBIYHO

TEKYIIlee COCTOSTHHE CITUCKA 3apaHee HEeM3BECTHO. B OKOHYATEIbHOM BHJIE TTPH JOOABJICHUH U yIAICHUH
HEOOXOAMMO YUYUTHIBATh Cleayiomue (akTophl: TEKYIIEE COCTOSHUE CIUCKa (MyCT JU OH?), KAKUM OH

6yz[eT IMOCJIC BBIITOJIHCHHUA OIICpalliU, KaK HYKHO YCTAHOBHUTL OCHOBHBIC ITOJIA CTPYKTYPBI CIIMCKA ITOCJIC

3aBepIleHus omepanuu. B pasnene mpumepoB maHHBIX MY mpezacraBieHsl QyHKIMH Oojee yHHUBEp-
CaJIbHOI'O XapaKTepa I BBIIIOJIHEHUS YTUX ONepaLuil.

3.22. O4HCcTKA CTATHYECKOT0 CMUCKA (CMUCOK 0e3 yka3areeii)

I[J'I}I OYUCTKU CTATHYCCKOI'O CIIMCKA, BCC DJICMCHTBI KOTOPOI'O ABJISIFOTCA TAKKE CTATUUYCCKUMU

(OHI/ICElHBI B HporpaMMe) A0CTAaTOYHO YCTAHOBHUTD YKa3aTCJIM I'OJIOBBI U XBOCTAa B HYJIb, ITPU ITOCTPOCHUU

CIIMCKa C IOJIIMU B BUC DJICMCHTOB CIIMCKA.

struct List {

ListElem Head; // l'onoBa cnivcka
ListElem Tail; // XBocT crivcka
int Count; // CyeTumnK 3/1EMEHTOB

o

MY_List.Head.pNext = NULL;
MY_List.Tail.pNext = NULL;

Ecnmu crmcok OpTraHHU30BaH IMO-APYromMy, IAJid I'OJIOBBI MU XBOCTA HCIIOJIB3YIOTCH YKA34dTCJIM Ha

AJIEMEHTHI CIIHMCKA, TO OYMCTKA CITUCKA OYJET BBITJIAIETh HHAYE!
struct PList {
ListElem * pHead; // l'onosa cnvcka
ListElem * pTail; // XBocT crnncka
int Count; // C4eTumnK 31EMEHTOB
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o

MY_List. pHead = NULL;
MY_List. pTail = NULL;

I[Ipumeuanue 2: B 3ToM ciydae 3HAYUTEIILHO MTOMEHSIOTCS TaKKe MHOTHUE JCWCTBHSI ISl BBI-
MOJIHEHHSI ONEpalrid HaJ CIIUCKAMH PACCMOTPEHHBIE BbIlIE. [[puMepbl TaKMX CIMCKOB MBI pACCMOTPUM
HIDKE HAa OCHOBE JIBYHAIIPABJICHHBIX CIIUCKOB (CM. HIIKE B 9TOH TJIaBe. ).

3.23. IIpocrast py4yHasi padoTa ¢ JUHAMMYECKUM CIIUCKOM

[Tepen kaxxapiM (hparMeHTOM MPOTPaMMBbI JaHO MOSICHEHHUE CYyTH JeHCTBUM. [[1s1 paboThI HCIIOINb-
3YIOTCS: CTPYKTypa ofHoHampasienHoro crucka (List) u snemenra crnmcka(ListElem). s pabotst
ucnosb3yercs oubnmmoreka (<malloc.h>). KpacHbIM 1IBETOM BBIICIICHBI ONEPAIMN HABUTAI[UH TI0 CITUC-
Ky | orepanus paboThl CO CITHUCKIIM.

Coznlanue TMHAMUYECKOTO CIIMCKA:

// AMHaMM4YeCcKunii CNCOK - MOKa TOMbKO py4yHast paboTa
////Co3paHne guHaMn4ecKoro cnmcka
List * pList = (List *) malloc ( sizeof(List));
// HauanbHasi HMUManusaumsa cnmcka
pList->Count = 0;
pList->Head.pNext = NULL;
pList->Tail.pNext = NULL;
Coszanue 2JIEMEHTOB CIIMCKA U CBA3LIBAHUE CIMCKA (TPH DJIEMEHTA):

////Co3aaHve n nobaBneHne sneMeHToB
ListElem *pDETemp;
/[1=n
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->pNext = NULL;
pDETemp->Listval = 1 ;
pList->Count = 1;
pList->Head.pNext = pDETemp; // Jo6aBuTb nepBbli
pList->Tail.pNext = pDETemp;
// 2 - B ronosy
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval = 2 ;
pDETemp->pNext = pList->Head.pNext;// [106aB1UTb BTOPOI B ronoBy
pList->Head.pNext = pDETemp;
// 3 - 1 B XBOCT
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->ListVal = 3 ;
pDETemp->pNext = NULL ;
pList->Tail.pNext->pNext = pDETemp;
pList->Tail.pNext = pDETemp;// OobaBuTb TPETUN B XBOCT
////Mevatb cnncka
PrintElemList ( *(pList->Head.pNext) );

Y naneHue 4 roJaoBbl CIKUCKA:

////YnaneHue c ronossl
pDETemp = pList->Head.pNext ; // 3anoMHVMM Ans O4YMCTKU NAMSATU
pList->Head.pNext = pList->Head.pNext->pNext;
free( pDETemp ); // OuncTutb NamsTb
Yaamenue ¢ XBOCTa CIHCKa:

////YnaneHus ¢ xBocTa

pDETemp = pList->Tail.pNext ; // 3anOMHMM ANst OUNCTKM NaMSITL
// Monck npeanocnenHero Ans yKoOpoyeHns cnmcka

ListElem * pFind = pList->Head.pNext ;
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while( pFind != NULL)

{

if ( pFind ->pNext->pNext == NULL) break;

pFind = pFind->pNext;

b

pFind->pNext = NULL; // YKOpOTUTb CNKncoK

free( pDETemp ); // Ounctutb NamaTb

/1

printf ("MeyaTb nocne yaaneHus c ronosbl U xBocTa: \n");
PrintElemList ( *(pList->Head.pNext) );

HI/IKJ'I 3aHCCCHHUA JUHAMHWYCCKHUX 3JICMCHTOB B CITHMCOK!

Ileuathb

// LMKn AMHaMMYecKoro 3arnofiIHeHUs Crcka B rosioBy (5 anemMeHToB)
for(inti=0; i<3 ;i++)

{

pDETemp = (ListElem *) malloc ( sizeof(ListElem));

pDETemp->ListvVal =i + 10;

pDETemp->pNext = pList->Head.pNext;// [1o6aBuTb TeKyLLUNIA S/IEMEHT B rOSIOBY
pList->Head.pNext = pDETemp;

¥

CITMCKa B IMKIJIC:

// MeyaTb cnuncka

pDETemp = pList->Head.pNext;

printf ("MevaTb cnmncka nocne agnHaMu4yeckoro aobaenexums: \n");
while( pDETemp != NULL)

{

printf ("OnemeHT cnvcka: - %d \n" , pDETemp->Listval );
pDETemp = pDETemp->pNext; // HaBuraums

+

OuncTka TUHAMHYSCKOTO CITMCKA (B TUKIIC yaaJIIEM BCC 3JICMCHTBI — DTemD, a 3aTEM CTPYKTY-

pYy CIIMCKa DLlSt, CO31aHHOI'O JMHAMMWYCCKH BBIIIIC )

Pabotsl
MevyaTb
dnemeHT
dnemeHT
dnemeHT
MeyaTb
MeyaTb
dnemeHT
MeyaTb
dnemeHT
dnemeHT
dnemeHT
dnemeHT

////0OuncTka guHaMmnyeckoro crnmcka (C ronosbI?)
pDETemp = pList->Head.pNext;

k=1;
while( pDETemp = NULL)
{

ListElem * pTemp = pDETemp;
pDETemp = pDETemp->pNext; // HaBuraums
free (pTemp);

Y
free (pList);

nporpamMmal JJIs1 AMHAMHUYCCKUX CIIMCKOB:
CNMUCKa 3J1eMeHTOB:

=2

=1
3
nocne ypaieHUA C rosioBbl U XBOCTa:
CMUCKa >3J1eMeHTOB:

=1
cnucka nocjie AMHaMUYecKoro pob6asneHus:
cnucka: - 12
cnucka: - 11
cnicka: - 10
cnucka: - 1

ITocme YAAJICHHA € I'OJIOBBI MU XBOCTA B HALLIEM CIIMCKE OCTACTCA TOJBKO OJUH 3JICMCHT. HpI/I J0-
OaBleHNH B TOJIOBY B LIUKJIC TPEX 3JICMCHTOB, 06mee YHUCJIO 3JICMCHTOB YBCIIMUUBACTCA 10 UCTBHIPECX.
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3.24. TIpocrasi py4Hasi padoTa ¢ JByHANPABJIeHHbIM CIIHCKOM

Ha pucyHke mokaskem, 4To JOJDKHO MPOUCXOIUTH MPH T00ABICHUH 3JIEMEHTA B TOJIOBY UIS JBY-
HAIpaBJICHHOTO crUcKa. s Apyrux omepanmii pUCyHKH B 9TOM pasJiesie MPUBOIUTH He Oynmem. Mx
MO>KHO MOCTPOHUTH IO aHAIOTWU. B TekcTe omepanuu J0OaBIIEHUS W yNAJCHUS BBIJCICHBI KPACHBIM
I[BETOM.

[HobasneHue B Hayano cnucka (B rornosy)

My_DList.pHead
| Tonosa cnucka

N
| (1 Anpec I/AnRec [MHdopm. |

)]
[ Agpec | 0  [Wndopm./] [ Agpec | AnRec [MHdopm. |
(
(n | Anpec | A,D,Rec [MHdbopm. |
My DList.pTail *
| Xsoctcnmucka |— ] 0 | Ampec [UHdopm. |

Omnucanye IBYHAIPABICHHOI'O CIIMCKA M €TI0 DJIEMEHTOB.

// CTpyKTypa AaHHbIX A7l AEMOHCTPaLMK
struct Student {

char Name[20];

int Num;

float Oklad;

bor
// CTpyKTypa a1eMeHTa [iByHarnpaB/ieHHOro Cnucka ANns AEMOHCTpaLmn
struct DElem {
DElem * pNext;
DElem * pPrev;
Student * pSTud;
¥
// CTpyKTypa AByHanpaBfeHHOro CNncka As AeMOHCTpauun
struct DoubleList {
DElem * pHead; // l'onosa crnvcka - ykasaTesb
DElem * pTail; // XBocT cnucka - ykasaTenb
int Count; // Yucno aneMeHTOB
¥

Wuunyanu3anus ¥ 3anoJHEHHE CIIHMCKA (DOUbleLlst) CTaTUYCCKHMMH JJICMCHTAMMH CIIHMCKa

(DElem):
// Cnucok
DoubleList My_DList;
// Hnumanusaumsa aByHanpaBieHHOro Crmcka
My_DList.Count = 0;
My_DList.pHead = NULL;
My_DList.pTail = NULL;
// TlepBbIN 21IEMEHT ABYHaMNPaBEHHOrO CrMcka
DElem D1 = { NULL , NULL , NULL};
D1.pSTud = (Student *) malloc ( sizeof(Student));
D1.pSTud->Num = 1;
D1.pSTud->Oklad = 10.0f;
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strcpy( D1.pSTud->Name,"lNeTpos");
// BTOpOWi 3neMeHT ABYHanpaBleHHOro Cnmcka
DElem D2 = { NULL , NULL , NULL};
D2.pSTud = (Student *) malloc ( sizeof(Student));
D2.pSTud->Num = 2;
D2.pSTud->Oklad = 20.0f;
strcpy( D2.pSTud->Name,"Cugopos");
// TpeTuii aneMeHT ABYHANpPaBeHHOro CrncKa
DElem D3 = { NULL , NULL , NULL};
D3.pSTud = (Student *) malloc ( sizeof(Student));
D3.pSTud->Num = 3;
D3.pSTud->0Oklad = 30.0f;
strcpy( D3.pSTud->Name,"/BaHoB");
// DobaBneHne B CNMCOK Tpex
My_DList.pHead = &D1;
My_DList.pTail = &D3;
// MpsamMas agpecaumns
D1.pNext = &D2; // Tekywwii (NepBbIiA) CCbINAeTCs Ha cneayowmin (BTopon) ...
D2.pNext = &D3;
D3.pNext = NULL;
//ObpaTHasa agpecaums
D1.pPrev = NULL;
D2.pPrev = &D1;
D3.pPrev = &D2; // MNocneaHuii ccbinaeTcst Ha NPeanoCcneaHu ...
My_DList.Count = 3;
PacrnieuaTka criycka B IIMKJIE B 0OpaTHOM IMOPSIKE JIJIS IPUMEpa:

// MeyaTb cnucka B 06paTHOM nopsiake Ans npyumepa
printf ("MevyaTb AByHanpaBneHHOro cnuncka B obpaTtHoM nopsake: \n");
DElem * pWorkDE = My_DList.pTail ;
while ( pWorkDE != NULL)
{
printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pPrev; // HaBuraums B 06paTHOM nopsiake
b7
Jo0baBiieHre B TOJIOBY B JIBYHAIIPABJICHHOM CITUCKE:
// HoBbIVi 3neMeHT ang nobaBneHus B rosioBy
DElem DHEAD = { NULL , NULL , NULL};
DHEAD.pSTud = (Student *) malloc ( sizeof(Student));
DHEAD.pSTud->Num = 5;
DHEAD.pSTud->0klad = 50.0f;
strcpy( DHEAD.pSTud->Name,"OJ1I0BA");
// [ob6aBneHune B ronosy (CM. pUCYHOK)
DHEAD.pNext = My_DList.pHead;
DHEAD.pPrev = NULL;
My_DList.pHead->pPrev = &DHEAD;
My_DList.pHead = &DHEAD;
My_DList.Count++;
JobaBiieHre B XBOCT B JIBYHAIPABJICHHOM CITMCKE:

// HoBbI aneMeHT Ang nobaBneHus B XBOCT

DElem DTAIL = { NULL , NULL , NULL};
DTAIL.pSTud = (Student *) malloc ( sizeof(Student));
DTAIL.pSTud->Num = 10;

DTAIL.pSTud->Oklad = 100.0f;

strcpy( DTAIL.pSTud->Name,"XBOCT");
//0obaBneHne B XBOCT

DTAIL.pNext = NULL;

DTAIL.pPrev = My_DList.pTail;
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My_DList.pTail->pNext = &DTAIL;
My_DList.pTail = &DTAIL;
My_DList.Count++;

PacmeuaTka cnycka B IUKJIC B MPSIMOM IOPSIKE:

// PacneyaTtka
printf ("\nlNeyaTb AByHanpaBneHHOro cnucka nocne gobasneHus B roaoBy u xBocT: \n");
pWorkDE = My_DList.pHead ;
while ( pWorkDE != NULL)
{
printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pNext; // HaBurauus
¥
YZ[aJIeHI/Ie N3 I'OJOBEI B IBYHAIIPABJICHHOM CIIMCKC:
// YnaneHve v3 ronosbl
My_DList.pHead =My_DList.pHead->pNext;
My_DList.pHead->pPrev = NULL;
My_DList.Count--;
YnaneHue U3 XBOCTa B IBYHAIIPABICHHOM CITHCKE:

// YnaneHue n3 xBocta
My_DList.pTail = My_DList.pTail->pPrev;
My_DList.pTail ->pNext = NULL;
My_DList.Count--;

PacneuaTka cnycka B [IUKJIE B MPSIMOM IOPSIKE:

// Pacneuvatka
printf ("\nlNeyaTb AByHanpaBIEHHOro CN1cka rnocse yaaneHus U3 rosioBbl U xBocta: \n");
pWorkDE = My_DList.pHead ;
while ( pWorkDE !'= NULL)
{
printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->0Oklad );
pWorkDE = pWorkDE ->pNext;
¥
OumncTKa cMcKa ABYHAIIPABISHHOTO CTATHYECKOI0 CIIMCKA
// OumncTka cnucka
My_DList.pHead= NULL;
My_DList.pTail= NULL;
My_DList.Count = 0;
Pe3yapTathl paboThl PparMeHTa mporpaMmel ¢ IBYHAIIPABICHHBIM CIIUCKOM:
MeyaTb ABYHanpaBAeHHOro CNUcCka B o6paTHOM nopsaake:
®am -> NBaHOB Kypc -> 3 Oknag -> 30.000000
®am -> CugopoB Kypc -> 2 Oknag -> 20.000000
®am -> MeTtpoB Kypc -> 1 Oknag -> 10.000000

MeyaTb ABYHanpaBJIeHHOro crucka nocse fJo6aeBfieHMA B FOJIOBY M XBOCT:
®am -> TOJIOBA Kypc -> 5 Oknag -> 50.000000
®am -> MeTpoB Kypc -> 1 Oknag -> 10.000000
®am -> CupgopoB Kypc -> 2 Oknap -> 20.000000
®am -> UBaHoB Kypc -> 3  Oknag -> 30.000000
®am -> XBOCT Kypc -> 10 Oknag -> 100.000000

NeyaTb ABYHamnpaBJIEHHOrO CNUcKa Moc/ie yAaneHusa U3 rosoBbl U XBOCTa:
®am -> MeTpoB Kypc -> 1 Oknag -> 10.000000
®am -> CupgopoB Kypc -> 2 Oknag -> 20.000000
®am -> UBaHOB Kypc -> 3  Oknag -> 30.000000
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3HaKOMCTBO C BBITIOJIHEHHEM OIEpaluii Uisl IBYHAIPABICHHOTO CIIHCKA ITO3BOJISIET C/IENATh BbI-
BOJI, YTO ONEpanuy J00aBICHUS U yIAICHHS BBINOJIHSAIOTCS 00Jiee MPOCTO, B YACTHOCTH OTCYTCTBYIOT
LUKJIBI JJIsI TIOMCKA XBOCTA CIMCKa (TMPEBLIYLIEro 3JIEMEHTa OT XBOCTA), KOTOPbIe HEOOXOIUMBI LIS
BBIINTOJIHCHUA onepaum‘/’l C OOHOHAITPABJIICHHBIMU CIIMCKAMM, HPOIIC BLIIIOJIHUTL PACIICYATKY CIIMCKa B
00paTHOM TOPSIIIKE.

4. IlpuMepbl NPOrPaAMMBI C_HCHO0JIb30BaHHEM (DaiijI0BOI0 BB0JIA M BHIBOJA

Bropas yacTh 3aaHus, MOMUMO TIEPBON CBSI3aHHOW C M3YYEHHEM TEOPETHUECKOTO pasjeia 3a-
KJIIOYAeTCsl B TOM, YTOOBI HCTBITaTh B Ipoekte CHU yke oTiakeHHbIe MporpamMMmbl U (pparMeHTsl Ipo-
rpamMMm. Bo3MOXHO, 9TO, OCBanBasi TEOPETHUECKYIO YacTh PabOTHI, BB YKE Ha KOMITBIOTEPE TPOBEPHIIH
BBINOJIHEHHE (DparMEHTOB TEKCTA U IPUMEHEHUS PAa3JIMUHBIX ONIEPAaTOPOB U aIrOPUTMOB (U3 pazzaena 3),
Toraa BaMm OyneT Ipolle MpoJAEMOHCTPUPOBATH UX paboTy mperonaBaTelio. B momomHeHne K mpume-
paMm, pacHoJOXKEHHBIM BbIIIE HY>KHO UCIBITATh U MU3YYUTh IPUMEPHI PACIIONIOKEHHbIE HUXKE. DTH Jeil-
CTBHSI JKEJIAaTeJIbHO CJeNaTh B OTJIAAUUKe. B IpUiIoKeHnu Takke MpeACcTaBIeHbl HHTEPECHBIE PUMEPHI
1o TeMe Ja0opaTopHOM paboTHI.

Jlnst 3TOrO0 HY’KHO co31ath myctoi npoekt B MS VS (Test_LR2), kak onucano Bblle, CKOIHPO-
BaTh uepe3 Oydep oOMeHa B HEro TEKCT TaHHBIX MPUMEPOB, OTJIAUTh €r0 U BBITIOJIHUTD.

4.1. Ilpumepsl, ONUCAHHBbIE B TeopeTHYeckoil yactu JIP

Hy’XHO BHHMATEIBHO M3YYHTh U MPOBEPHUTH PabOTy BCEX MPUMEPOB U3 TEOPETHYECKOW YaCTH
JIP. DT mipuUMepsI PACIIONIOKEHBI BhIle. Bee mprMepbl MOXKHO CKOMMPOBATh B CBOM MPOEKT. Bee atH
3a/IaHHs BBITOJHSIOTCS 00SI3aTeIbHO, OHHU HE TPEOYIOT IOMOIHUTEIBHON OTIaIKH U JIETKO (depe3 Oydep
obmena -Clipboard) mepenocstces B mporpammy. Bee dparMeHTs! JOKHBI IEMOHCTPUPOBATHCS MTPETTO-
JaBatennto. B 4acTHOCTH, B TIEPBO#A, TEOPETHYESCKON YACTH MPEICTABICHBI CIICAYOIINE TPUMEPHI:

1. Co3zpmanue mpoCTEHIEero CucKa BPyYHYIO.

Pacrieuatka mpocreiimero crvcka B nukie (FirstList).
[Mpocreiimii auHamudeckuii cnmcok (PDList).
PyuHast paboTa ¢ OIHOHAIIPABICHHBIM CIIUCKOM Ha OCHOBE 3JIEMEHTOB.
Pyunas paboTa ¢ 0JHOHAIPABICHHBIM CIIUCKOM Ha OCHOBE CTpYKTYphl (MY _L.ist).
Pyunoe mobaBneHue U yajJeHUe B TOJIOBY U XBOCT.
PacnieyaTtka oqHOHANIPABIIEHHOT'O CIIKUCKA C TOMOIIbIO (PYHKITHH.
OYHnCTKA CTATHYECKOTO U JUHAMUYECKOTO CITHCKOB.

© O No Ok

Pabota ¢ nuHamMHYECKUM crickoM (ykaszaressb - pList).
10 Pabora ¢ aByHanpasieHHbM criickoMm (My_DList).

KpOMC 9TOr'0 HUKC MPECACTABIICHBI IIPUMCPLI, KOTOPLIC MOT'YT OBITh IIOJIC3HBIMH, B TOM YHUCJIC U

IIPY BBIIIOJIHEHUU KOHTPOJIbHBIX 3aaHUl. VX TOXe KenaTelbHO U3YUHUTh U IPOBEPUTH B IIPOrPAMMHOM
npoekrte. BeinoaHeHue 3Tux 3a/1a4 He 0053aTeNbHO.

4.2. CTpPYKTYpbI JaHHBIX /15l IPUMEPOB C OTHOHATIPABJIEHHbIMHU CTHCKAMM
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CTpyKTyphl JaHHBIX Ui dyeMenTa crucka (ListElem) u camoro cromcka (List) mpeacraBieHb

Hrke. OHU UCTIONIB3YIOTCSA JUIsl BCEX MPUMEPOB C OJTHOHAIIPABICHHBIMH CIIMCKAMU.
// dnemMeHTbl cnucka
struct ListElem{
ListElem * pNext; // agpec cneaytowiero anemeHTa cnmcka
int ListVal; // nHdopmauusi, cogepxallascs B cnmcke
¥
// CTpyKTypa cnucka
struct List {
ListElem Head; // l'onoBa cnivcka
ListElem Tail; // XBOCT cnncka
int Count; // CyeTumK 3/1EMEHTOB
¥
4.3. OyHKIUH 1J151 paGOThI C OJHOHANIPABJIEHHBIM CITUCKOM
Hwxe npuBeneHsl yHUBepcalbHbIe (YHKIHUU JUISi paObOTHI ¢ OJHOHATPABICHHBIMUA CITMCKAMHU.
Ot QYHKIIUU UCTIONB3YIOTCS B IPUMEPAxX MPEICTABICHHBIX B CICAYIONINX pa3enax JaHHBIX METOIH-
YECKHUX YKa3aHMi.

// NobaBneHne 3neMeHTOB B OJJHOHAMNpPaB/IEHHbI CMIUCOK (B FOM0BY)
void AddList( List * pL, ListElem * pE)

if (pL->Head.pNext == NULL) {pL->Head.pNext = pE; pL->Tail.pNext = pE;}
else
{
pE->pNext = pL->Head.pNext;
pL->Head.pNext = pE;
5
(pL->Count)++;
o
// NobaBneHne 3neMeHTOB B OHOHAMNPaB/IEHHbIV CNINCOK (B XBOCT)
void AddTailList( List * pL , ListElem * pE)

if (pL->Head.pNext == NULL) {pL->Head.pNext = pE; pL->Tail.pNext = pE;}
else

{

// Mownck xBocCTa crnmcka
ListElem * pELast;
ListElem * pCurr;
pCurr = &(pL->Head) ;
// Uukn noncka xBocta
while ( pCurr->pNext != NULL )

pELast = pCurr;

pCurr = pCurr->pNext;
/1
pELast->pNext = pCurr;
pCurr->pNext = pE;
pL->Tail.pNext = pE;
pE->pNext = NULL;
Jo
(pL->Count)++ ;

Jo

// YoaneHve aneMeHToB U3 O4HOHanpasB/eHHOro Cnmncka (M3 ronosbl)
void DelList( List * pL )
{
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if (pL->Head.pNext == NULL) { return; }
else
{
ListElem * pE;
pE = pL->Head.pNext ;
pL->Head.pNext = pL->Head.pNext->pNext;
pE->pNext = NULL;
if (pL->Head.pNext == NULL) { pL->Tail.pNext = NULL; };
(pL->Count)--;
jol
// YnoaneHne aneMeHTOB 13 OAHOHAMNPAaB/IEHHOIO Crncka (13 XBOCTa)
void DellLastList( List * pL )
{
if (pL->Head.pNext == NULL) return ;
// Umkn noncka XBocTa Crmcka
ListElem * pE;
ListElem * pTemp;
ListElem * pELast;
// OOWH 3NeMEHT B CrinUCKe
if (pL->Head.pNext->pNext == NULL) { pL->Head.pNext = NULL ;
pL->Tail.pNext = NULL;
pL->Count = NULL;return ; } ;
pTemp = &(pL->Head) ;
pE = pL->Head.pNext ;
// Tlonck xBocTa
while ( pE->pNext != NULL )
{
pELast = pE;
pTemp = pTemp->pNext;
pE = pE->pNext;
o
// HallneH KoHel cnucka 1 rnaBHoe Npeablaywuiinepes KoHLOoM
pELast->pNext = NULL;
pL->Tail.pNext = pELast;
pTemp->pNext = NULL;
(pL->Count)-- ;
//
o
// Meyatb cnuncka
void PrintList( List L)
{
if (L.Head.pNext == NULL) {
printf ("Cnmcok List nyct! \n");
return;};
printf ("MevaTb cnucka List(Cuetumk = %d): \n", L.Count);
ListElem * pE = L.Head.pNext ;
while ( pE !'= 0)
{

printf ("OnemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // O4yeHb BaXKHO - HaBMraumsi No CrmcKy

A

¥

4.4. ®yHKIUH BCTABKHU U YAAJEHHUA 110 HOMePY B OJTHOHANIPABJIEHHOM CIHCKe

Hwxe mpuBeneHs! yHuBepcanbHble (DYHKIMM JUis paOOThl ¢ OJHOHANPABICHHBIMU CHHCKAMH.
OTH QYHKIIMA MOTYT HCIIOJIL30BAHbI JUIsl TOOABJICHUS M yAICHUS dJIEMEHTa 10 HOMEpY, 4TO B 00IIeM
HE OYEHb XapaKTEPHO IS CIIUCKOBBIX CTPYKTYP JaHHBIX.
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}

// DobaBneHne no HoMepy (HOMEpOM HenocpeacTBeHHO) Hymepaumst ¢ Hyns
void AddListNum( List * pL , ListElem * pE , int Num)
{
/1
if ( Num <= NULL) {AddList( pL , pE ); return;}// B ronosy
if ( Num >= pL->Count ) { AddTailList( pL , pE); return;}// B xBocT
// DobasuTb B cepeanHy Num > 0 1 Num < Count
// HaliTv ykasaTtenb 3aaHHOro HomMepa
ListElem * pTemp = pL->Head.pNext;
int nCur ;
for (nCur=1 ; nCur < Num ; nCur++)
pTemp = pTemp->pNext;
// DobaBneHne
pE->pNext = pTemp->pNext;
pTemp->pNext = pE;
//Bbixoa
return;

DparMeHT TEKCTa IPOrpaMMBbI JIIS Z[O63BJ'IGHI/I$I B CITMCOK:

//OYHKUUWN OOBABJIEHUSA ans ogHOHapaBneHHOro Crmcka

ListElem E55 = {NULL , 55};

ListElem E77 = {NULL , 77};

ListElem E99 = {NULL , 99};

AddList( &MY_List , &E55 ); // B ronoBy

AddTailList ( &MY_List , &E77 ); // B xBocT

AddListNum( &MY_List , &E99 ,3 ); // MNo Homepy 3 c Hyns (0 -1 -2 -3)

PrintElemList ( *(MY_List.Head.pNext) );

PesynbraTsl pabOTHI IPOTPaMMBI.

MeyaTb

dnemeHT
dnemeHT
dnemeHT
dnemeHT
dnemeHT
dnemeHT

CNUCKA 3JIEMEHTOB:
= 55
=1
= 2
= 99
=3
= 77

DyHKIXA U1 yIaJIeHUs JIEMEHTa U3 CIIUCKA:

//YnaneHue u3 cnucka no Homepy
void DelListNum( List * pL, int Num)
{
// MpoBepka Ha NpaBUSIbHOCTb HOMEpa A8 yAaneHns
if (( Num < NULL) || ( Num > pL->Count)) return; // HeT yaanexus
// TlpoBepKa Ha nepBbIi 1 NOCAEAHWUIA
if ( Num <= NULL) {DelList( pL ); return;}// B ronosy
if ( Num >= pL->Count ) { DelLastList( pL ); return;}// B x8ocT
// Yoanutb B cepeamHy Num > 0 u Num < Count
// Hantu ykasaTenb 3agaHHOro HoMepa
ListElem * pTemp = pL->Head.pNext;
int nCur ;
for (nCur =1 ; nCur < Num ; nCur++)
pTemp = pTemp->pNext;
// Ynanexune
pTemp->pNext = pTemp->pNext->pNext;
//Bbixoa
return;
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@parMeHT TeKCTa MPOrpaMMBbl I YAAJICHHS U3 CIIUCKA:

//OYHKUUWN YOANEHUS pnst ogHOHapaBAeHHOro crvcka

printf ("Coaepxumoe cnuncka ao yaaneHns gyHkumnsamu: \n");
PrintElemList ( *(MY_List.Head.pNext) );

DelList( &MY_List); // U3 ronossl

DelLastList( &MY_List ); // V3 xBocTa

DelListNum ( &MY_List, 2 ); // Mo Homepy

printf ("Coaepxxvmoe cnucka nocne yaanenus gyHkumsamu: \n");
PrintElemList ( *(MY_List.Head.pNext) );

PesynbTaTsl paboThl mporpamMmbl IpH yAaJeHUH.

Coaepxm
MeyaTb

dnemeHT
dnemeHT
dnemeHT
dnemeHT
dnemeHT
dnemeHT
Copepxu
MevyaTb

dnemeHT
dnemeHT
dnemeHT

Moe CnucKa A0 yAaneHua QyHKUMUAMM:
CMUCKa 3JIEMEHTOB:
55
=1
=2
99
=3
= 77
Moe cnucka nocse ypaneHusa QGyHKUMAMM:
CMUCKa 3JIEMEHTOB:
=1
=2
3

4.5. 3amena ABYX 3JIEMEHTOB 110 HOMEPY B OTHOHAINIPABJICHHOM CIIUCKE

OyHKIMS 17151 3aMEHBI ABYX 1eMeHToB crircke (SwapNum). Jlannas GyHKIUS MOXKET OBbITh HC-

IMOJIB30BaHa AJIA pa3/IMYHbIX aJITOPUTMOB COPTUPOBKHU CITMCKOB. I[J'IH 3aMCHBI YKa3bIBAIOTCA JBa HOMEpPA.

Jns ynoGcTBa
BOJISIOIIASA 10T

¥ TPO3PAaYHOCTH 3aMEH HCIOJIb3yeTcsl BcromorareabHas (ynkius (GetListNum) mos-
HOMEPY MOJIYYHTh aJIPeC JIEMEHTA CITHCKA.

// Mony4yenne anemeHTa No HoMepy 6e3 yaaneHus
int GetListNum( List * pL , ListElem ** ppE , int Num , ListElem ** ppPrev = NULL)
{
*ppE = NULL;
ListElem ETemp = {NULL , 33};
ListElem * pETemp = &ETemp;
ListElem ** ppTemp = &pETemp ;
if ( ppPrev == NULL ) ppPrev = ppTemp;
// MpoBepKka Ha NpaBUIbHOCTb HOMepa AN1a yAaneHns
if (( Num < NULL) || ( Num > pL->Count)) return -1 ; // HeT yaaneHus
// TpoBepKka Ha NepBbIi U NOCNEAHMN
if ( Num <= NULL) { *ppE = pL->Head.pNext ;
*ppPrev = &(pL->Head);
return 0;}// TOJTIOBA
if ( Num >= pL->Count ) { *ppE = pL->Tail.pNext ;
*ppPrev = &(pL->Tail);
return 0;}// XBPCT
// Yaanutb B cepeamHy Num > 0 u Num < Count
// HaliTv ykazaTenb 3aaHHOro HoMepa
ListElem * pTemp = pL->Head.pNext;
*ppPrev = & (pL->Head) ;
int nCur ;
for (nCur =0 ; nCur < Num ; nCur++ )
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{

*ppPrev = pTemp;

pTemp = pTemp->pNext;
b
//
*ppE = pTemp;
//Bbixoa
return O;
b

DyHKIMA 3aMEHBI 110 HOMEPY

// 3aMeHa B criMcke no HoMepy
void SwapNum ( List * pL, int Num1 , int Num2)
{
ListElem * pE1;
ListElem * pE2;
ListElem * pPrevEl;
ListElem * pPrevE2;
ListElem * pTemp;
GetListNum( pL, &pE1l, Numl, &pPrevEl);
GetListNum( pL, &pE2, Num2 ,&pPrevE2);
if ( pE1 != pE2) // PaBHbl 31€MEHTBI
{

//
pTemp = pPrevEl->pNext;
pPrevE1l->pNext = pPrevE2->pNext;
pPrevE2->pNext = pTemp;
/l
pTemp = pEl->pNext;
pE1l->pNext = pE2->pNext;
pE2->pNext = pTemp;
b
return;
o
[Tpumep uconb30BaHus GYHKIIMHA 3aMEHBI IO HOMEpaM B CITUCKE.

printf ("Cogepxxvnmoe cnncka nocne SWAP no Homepy: \n");
SwapNum ( &MY_List, 1, 5);
PrintElemList ( *(MY_List.Head.pNext) );
PesynbTaT paboTh! (yHKIIMU 3aMEHBI:
Me4yaTb CNUCKa 3JIEMEHTOB:

dnemeHT = 55
dnemeHT =1
dnemeHT = 2
dnemeHT = 99
dnemeHT = 3
dnemeHT = 77

Copepxumoe cnucka nocne SWAP no Homepy:
MeyaTb cnUcKa 3/IeMEHTOB:

dnemeHT = 55
dnemeHT = 77
dnemeHT = 2
dnemeHT = 99
dnemeHT = 3

SnemeHT = 1
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4.6. 3amMeHa ABYX 3JIEMEHTOB 10 a/ipecy B OJJHOHANPABJIEHHOM CIHCKe

OyHKIMS U1 3aMEHBI ABYX JIEMEHTOB criucke (SwapPtr). JlanHas (QyHKIUS MOXKET OBITh HC-
MOJIb30BaHA ISl PA3JIMYHBIX AITOPUTMOB COPTUPOBKU CIHUCKOB. /{7151 3aMeHBI YKa3bIBaIOTCS JIBa ajipeca.
Jns ynoOceTBa v Mpo3pavHOCTH 3aMEH HCIob3yeTcs BcnomorarenbHast Gpynkuus (GetListPNT) nmosso-

JIAIOLIAsA 110 apeCy MOJIYUYUTh HOMED JJIEMEHTA CIIUCKA.
int GetListPNT( List * pL , ListElem * pE , int * Num)

{
*Num = 0;
ListElem * pTemp = pL->Head.pNext;
int Flag = false;
while ( pTemp != NULL)

{
if (pTemp == pE ) { Flag = true; break;}
pTemp = pTemp->pNext;
(*Num)++;
&
return Flag;
o
[Tpumep ucnonb3oBaHus GYHKIIMHN 3aMEHBI TI0 aJJpecaM B CITUCKE.
/// 3aMeHa B CnncKe Ha OCHOBE 3/TYMEHTOB - YyKasaTeNen Ha HUX
void SwapPtr ( List * pL, ListElem * pE1, ListElem * pE2)
{
int Num1;
int Numz2;
if ((GetListPNT( pL, pE1l, &Num1) == true) && (GetListPNT( pL, pE2 , &Num2) == true))
SwapNum ( pL , Num1 , Num2);
return;

¥

Bb130B (pyHKIIMM 3aMEHBI:

printf ("Coaepxwumoe cnncka nocne SWAP no agpecy: \n");
SwapPtr (&MY_List, &E77 , &E99);
PrintElemList ( *(MY_List.Head.pNext) );

PesynpTaT paboThl QyHKINU:
Me4yaTb CNUCKa 3/1eMEeHTOB:

dnemeHT = 55
dnemeHT = 77
dnemMeHT = 2
dnemeHT = 99
dnemeHT = 3
dnemeHT =1

Copepxumoe cnucka nocne SWAP no appecy:
MeyaTb cnucka 3/1€MEeHTOB:

dnemeHT = 55
dnemeHT = 99
dnemeHT = 2
dnemeHT = 77
dnemeHT = 3
dnemeHT =1

4.7. Onncanue CTPYKTYP M OCHOBHBIX (PYHKIUI /ISl ABYHANIPABJIEHHOI'0 CIIUCKA
CTpYyKTYpBbl JaHHBIX, HEOOXOAUMBIE JUIsl AEMOHCTPALUK pa0dOThI C IBYHAIIPAaBJIEHHBIMU CIIMCKa-
MU B CIEIYIOIUX IPUMEpax.
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// TIpoCTOI 3neMeHT ABYHaMNpPaBEHHOMO CMCKa - CTPYKTypa
struct Node {

Node * pNext;

Node * pPrev;

int ListVal;

o

// CTpyKpypa ans AByHanpaB/eHHOro Crincka
struct DList {

Node Head; // lonoBa cnvcka

Node Tail; // XBocT cnncka

int Count; // Yucno anemMeHToB

+

DyHKIMHU, HEOOXOUMBIE JJISi JeMOHCTpalMy paboThl C ABYHAIPABICHHBIMU CIIUCKAMH B Clle-
JYIOIUX MPUMEpax.

// Hmumnanmnsaumst anemeHTa ABYHanpaB/eHHHOro Crnucka
void InitNode ( Node * pNode , Node * pN, Node * pP, int Val)

{

if ( pN '= NULL) pNode->pNext = pN;

else pNode->pNext = NULL;

if ( pP '= NULL) pNode->pPrev = pP;

else pNode->pPrev = NULL;

pNode->ListVal = Val;

o

// Hmumnanusaumst AByHanpaBfieHHHOMO CrncKa
void InitList( DList * pL )

{
pL->Head.pNext = NULL;
pL->Tail.pNext = NULL;
/!
pL->Head.pPrev = NULL;
pL->Tail.pPrev = NULL;
pL->Count =NULL ;
o
// Pacneyatka ABYyHanpaBfeHHHOrO CrMcKa
void DListPrint ( DList L)
{
printf ("CogepxwnmMoe crivcka DList: \n");
Node * pE = L.Head.pNext;
if ( pE == NULL) printf ("Cnucok nyct! \n");
while ( pE '= NULL )
{
printf ("2nemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // O4yeHb BaXKHO - HaBurawumsl No CrmcKy
¥
// OobaBneHve B ronoBy ABYyHarNpaB/leHHHOro Crmcka
void AddDList( DList * pL , Node * pNode ){
// B ronosy
if ( pL->Head.pNext == NULL)
{ pL->Head.pNext = pNode;
pL->Tail.pNext = pNode;
pNode->pNext = NULL;
pNode->pPrev = NULL;
( pL->Count ) ++ ;
return; };
// Ons HoBOM
pNode->pNext = pL->Head.pNext;
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pNode->pPrev = NULL;
// Onsa ctapoi nepsow
pL->Head.pNext->pPrev = pNode;
// Ans ronosbl
pL->Head.pNext = pNode;
/!
( pL->Count ) ++ ;
e
// DobaBneHne B XBOCT ABYHaNpPaBieHHHOro Crincka
void AddTailDList( DList * pL , Node * pNode )
// MpoBepka NycToro crnmcka
if ( pL->Tail.pNext == NULL)
{

//no nobaBnenns cnncok 6bin nyct
pL->Head.pNext = pNode;
pL->Tail.pNext = pNode;
pNode->pNext = NULL;
pNode->pPrev = NULL;

( pL->Count ) ++ ;
return; };

// Ons HOBOM B XBOCT

pNode->pPrev = pL->Tail.pNext ;
pNode->pNext = NULL ;

// Ons 6bIBLLEN NOCneaHeN

pL->Tail.pNext->pNext = pNode;

// OAnsa xBocTa

pL->Tail.pNext = pNode;

// yBENMNYMM CHETUYNK S/1EMEHTOB

( pL->Count ) ++ ;

J#

Ecnu onucanus ¢yHKIus 115 paboThl CO CIUCKOM BBIHECEHBI B JPYrOi UCXOAHBIN MOAYJb, TO
HY>KHBI IPOTOTUIILI B TJIABHOM MOZYJIE.

// TipoToTUNbI PYHKUMIA ANs ABYHaMNpaB/IEHHHOMO CrMCKa
void InitNode ( Node * pNode , Node * pN, Node * pP, int Val);

void InitList( DList * pL );

void DListPrint( DList L );

void AddDList( DList * pL , Node * pNode );
void AddTailDList( DList * pL , Node * pNode );

4.8. Co3naHue, 3aN0JTHEHHE H PACIIEYATKA JIBYHANIPABJIEHHOT0 CIIMCKA

PaccMOTpHUM MpUMeEp MPOTpaMMBI, B KOTOPBIH BKIFOUYEHO clieayroliee: onucanue crnucka (DList)
u ero siementa(Node); MHUIIMATU3AIMIO JIBYHANPABICHHOrO Crmcka u ero smementoB (InitList
InitNode); pyunoe no6asnenue snementoB B crincok (AddDList) u pacneuarky criucka (DListPrint).

// DnHaMunuyeckme aByHanpaBieHHble CrINCKK
DList L1;
// HauanbHas HacTpoika cnucka
InitList( &L1 );
DListPrint ( L1); // neyaTb nycroro crnucka
// YkasaTenb Ha AMHaMUYECKUIA SNIEMEHT [BYHarpaBieHHOro Crmcka
Node * pNode;
printf ("JobasneHune B ronosy: \n");
// Bblaenenune namMaTi, 3anofiHEHNE NepBOro aieMeHTa 1 gobaBneHne B CrNCOK
pNode = (Node *) malloc (sizeof(Node));
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InitNode ( pNode , NULL,NULL, 1 );
AddDList( &L1 , pNode );
DListPrint ( L1 ); // neyaTb cnucka C OAHMM 31EMEHTOM

[Tocne BbImosHEHHs (parMeHTa MPOTPaMMBbl, PACIIOJIOKEHHOTO BBIIIC, MOJYYUM CJICTYIOMUN
pe3yabTaTt

Copepxumoe cnucka DList:

Cnucok nycT!

llo6aBneHve B ronosy:

Copepxumoe cnucka DList:

dnemeHT =1

Jlo6GaBuM e1ie HECKOIBKO JIEMEHTOB B CIIUCOK U TIOJIYYHUM PE3yJIbTaT, PACTIONIOKEHHBIN HIXKE!

// BblaeneHune namsTu, 3arnosiHeHWe BTOPOro 3/ieMeHTa
pNode = (Node *) malloc (sizeof(Node));
InitNode ( pNode , NULL,NULL, 2 );
AddDList( &L1 , pNode );
pNode = (Node *) malloc (sizeof(Node));
InitNode ( pNode , NULL,NULL, 3 );
AddDList( &L1 , pNode );
DListPrint ( L1 ); // nobaeneHo Bcero 3 anemeHTa
printf ("Jo6aBneHne B XBOCT 1 B rofniosy: \n");
pNode = (Node *) malloc (sizeof(Node));
InitNode ( pNode , NULL,NULL, 55 );
AddTailDList( &L1 , pNode ); // nobaBneH anemeHT B x¢ocT
DListPrint ( L1 ); // neyaTb cnucka
PesynbTart:
ﬂ06aBn6HMe B XBOCT U B roJjiosy:
Copepxumoe cnucka DList:

dnemeHT = 3
dnemeHT = 2
dnemeHT =1
dnemeHT = 55

4.9. CymMa 1e/104HMCIeHHbIX TepeMEeHHBIX CIIMCKa
3aroJIHUM CIHMCOK 3JI€MEHTaMHM, KaK B IPEIbLAYIIEM NPUMEpe, U MOJCUUTAEM CYMMY €ro IeJo-

YHCIIeHHBIX 3HaueHui (pTemp->ListVal).

// OMHaMU4Yecknin cnmck

DList L1;

// iHMumnanusaums cnucka u ero 3anosiHeHue
InitList( &L1 );

pNode = (Node *) malloc (sizeof(Node));
InitNode ( pNode , NULL,NULL, 1 );
AddDList( &L1 , pNode );

pNode = (Node *) malloc (sizeof(Node));
InitNode ( pNode , NULL,NULL, 2 );
AddDList( &L1 , pNode );

pNode = (Node *) malloc (sizeof(Node));
InitNode ( pNode , NULL,NULL, 3 );
AddDList( &L1 , pNode );

DListPrint ( L1); // nobaBneHo Bcero 3 aneMeHTa
// CyMMa faHHbIX B CriMCKe

int Sum;

Sum = 0;

Node * pTemp;

pTemp = L1.Head.pNext;
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while ( pTemp !'= NULL)
{

Sum = Sum + pTemp->ListVal;
pTemp = pTemp->pNext; // OueHb BaXHbIN onepaTop -- HaBuraums no cnmcky!!!
Jo

printf ("Pe3ynbTaT cyMmmMmMpoBaHus B cnucke: Sum = %d \n\n", Sum);

HaBuranus 1mo CucKy BBIMOJHSCTCS Yepe3 yKa3aTelu Ha CICIYIONi dyeMeHT ciicka(pTemp
= pTemp->pNext). [IpoBepka 3aBepiieHHs] LIHUKJIA BBIOIHIETCS CPABHEHUEM 3TOTO BPEMEHHOTO yKa-
3aress ¢ HyseBbiM 3HadeHueM ( pTemp 1= NULL).

Pe3yJILTaT Ie4YaTv COUCKA U CYMMBI €r0 [EJIOYHCIICHHBIX DJIEMCHTOB!:
Copepxumoe cnucka DList:

dnemeHT = 3
dnemeHT = 2
dnemeHT =1

Pe3ynbTaT CYMMMpOBAHUA B cCnuUcKe: Sum = 6
4.10. CymMa 1 me4aThb nepeMeHHBIX CITHCKA € BJI0KEHHO! CTPYKTYpoii

BrrunciieHue cyMMBbI U Tie4aTh MEPEMEHHBIX CIIMCKA C BIIOKEHHBIMHU CTPYKTYpPaMH.
// CTpyKTypa Ans 4eMOHCTpaumm
struct Student {
char Name[20];
int Num;
float Oklad;
¥
// Ona ogHOHanNpaBNeHHOro CrncKa C BKTKOYEHHbIMU AaHHbIMU
struct SNode {
SNode * pNext;
Student Stud;

¥

SNode S3 ={ NULL, {"Cngopos" , 3, 30.00f}}; // UHMuMann3aumsa CTpyKTypbl Npv ONmMcaHun

SNode S2 ={ &S3, {"Metpos", 2, 20.00f}}; // NHMumanm3aumsa CTpyKTypbl NP1 ONMcaHum

SNode S1 ={ &S2, {"MeaHoB", 1, 10.00f}};// NHMumManusaumsa CTpyKTypbl Np1 OnMcaHum

SNode *pSNode = &S1;

// Ons cyMMbl OKagoB

float fSum = 0.0f;

while(pSNode != NULL)

{

printf ("2nemeHT npoctoro cnucka: %s %d %f \n" , pSNode->Stud.Name,
pSNode->Stud.Num, pSNode->Stud.Oklad );

fSum = fSum + pSNode->Stud.Oklad ;

pSNode = pSNode->pNext; // HaBuraums

¥

// Cymma

printf ("Pe3ynbtaTt cymmmpoBaHus (oknagbl): Sum= %f \n\n", fSum);

Pe3ynbTaT neyaTtn cnucka U CyMMbl N0 CTPYKTYPHBLIM NEPEMEHHbIM:
dneMeHT npocToro cnucka: MeBaHoB 1 10.000000
dneMeHT npocToro cnucka: lMeTtpoB 2 20.000000
dneMeHT npocToro cnucka: CumgopoB 3 30.000000
Pe3ynbTaT cymMMupoBaHuA (oKnagbl): Sum= 60.000000

4.11. IeyaTh MepeMEHHbIX CIMCKA ¢ BHEHITHUMHM JaHHBIMHU (YKa3aTeJlb HA CTPYKTYPY)

struct DSNode {
DSNode * pNext;
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Student * pStud; // Ccbinka Ha faHHbIe, BblaensieMble AMHaMUYeCKn

+

// OnucaHne nepeMeHHbIX Cnuncka (CBs3b pyyHas)

DSNode DS3 ={ NULL, NULL }; // {"Cwgopos", 3, 30.00f}
DSNode DS2 ={ &DS3, NULL }; // {"MNetpos", 2, 20.00f}
DSNode DS1 ={ &DS2, NULL }; // {"MBaHoB" , 1, 10.00f}
// 3anonHeHns nNepeMeHHbIX CrincKa

Student Stud1l = {"MBaHoB2" , 1, 10.00f};

DS1.pStud = &Studi;

Student Stud2 = {"MeTtpos2", 2, 20.00f};

DS2.pStud = &Stud2;

Student Stud3 = {"Cupopos2" , 3, 30.00f};

DS3.pStud = &Stud3;

Iuki nevatu cnucka:

DSNode * pDSNode = &DS1;

/l
while(pDSNode !'= NULL)

{

printf ("3nemeHT npoctoro cnucka: %s %d %f \n" , pDSNode->pStud->Name,
pDSNode->pStud->Num, pDSNode->pStud->Oklad  );

pDSNode = pDSNode->pNext;

}H

Pesynprar neuatu cnucka

dneMeHT npocToro cnucka: MBaHoB2 1 10.000000
dneMeHT npocToro cnucka: lMeTpoB2 2 20.000000
dneMeHT npocToro cnucka: Cupgopos2 3 30.000000

4.12. Ileuatn NEPEMECHHBIX CIIMCKA ¢ TMHAMUICCKUMU NJaHHBIMHA void

CTpyKTyphl TaHHBIX C YHHBEpCAIbHbIMU yKa3aTeiasimu (Tumna Void). Ilpu pabote ¢ ykazarensamu
YHUBEPCAIBHOTO BHa HYKHO BPYYHYIO CIICIUTh 33 MPe0oOpa30BaHUEM THUIIOB JAaHHBIX M 00ECIIeYnBaTh
KOPPEKTHYIO KOMITWIISIIIHIO C SIBHBIM YKa3zaHueM THIOB (C IOMOIIBIO KacT-BbIpakeHHi ). Takue crucku
HPUBICKATEIBHBl TEM, YTO MOTYT XPaHUTh Pa3HbIC THUIIBI CTPYKTYPHBIX MEPEMEHHBIX, HO MPHU ITOM
HalMCaHUe TPOTPaMM U OTJIaJKa YCIOKHSIOTCS, @ BEPOSTHOCTh OLUIMOOK BO3pacTaeT. Bo3MoXHOCTH Ta-
KOTO HCIIOJIb30BAaHMS yKa3aTelied Oasupyercsi Ha mpaBmiie: JIF0OOW TUI yKazaTels MOXKET OBITh IMpeod-
pa3oBaH K ykazareinto Tumna Void. [Ipumepsl yHHBEpCAIbHBIX CTPYKTYP:

// MMHUManNbHO C yHMBEPCANbHLIMW yKa3aTesiMu
struct VNode {
void * pData;
void * pNext;
e
/1l
struct VSList {
void * pHead; // l'onosa cnncka
void * pTail; // XBocT cnucka
int Count; // CyeTumK CTyAEHTOB
by
3anosHeHHi CUCKOB ¢ VOid-ykaszarensamu U KacT-BoipakeHreM ((Student * )):
// Py4Hoe 3anosnHeHve cnucka
VNode V3 = { NULL , NULL};
VNode V2 = { NULL , &V3};
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VNode V1 = { NULL , &V2};

/[1-%

V1.pData = (void *) malloc ( sizeof (Student));

strepy( (char *)((Student * )V1.pData)->Name , "MepBbiii");
((Student * )V1.pData)->Num = 1;

((Student * )V1.pData)->Oklad = 1000.0f;

/[2-n

V2.pData = (void *) malloc ( sizeof (Student));

strcpy( (char *)((Student * )V2.pData)->Name , "Btopoit");
((Student * )V2.pData)->Num = 2;

((Student * )V2.pData)->Oklad = 2000.0f;

/3-n

V3.pData = (void *) malloc ( sizeof (Student));

strepy( (char *)((Student * )V3.pData)->Name , "Tpetuin");
((Student * )V3.pData)->Num = 3;

((Student * )V3.pData)->Oklad = 3000.0f;

// CNnCOK B HaLLEM Cny4yae CTaTUYeCKuiA

VSList VL ={ &V1, &V3, 3};

// MeyaTb

void * pV;

pV = VL.pHead;

// Unkn neyatu cnmcka BpyYHYHO

while(pV !'= NULL)

{

printf ("MNeyaTtb anemeHTa cnmcka: %s %d %f \n",
((Student * )(((VNode *)pV)->pData))->Name , ((Student * )(((VNode *)pV)->pData))-
>Num ,
((Student * )(((VNode *)pV)->pData))->Oklad );

pV = ((VNode *)pV)->pNext; // HaBurauus no crnmcky

b
[leyats pe3ynbTaTOB JIsl YHUBEPCAIBHBIX CIIMCKOB:
MeyaTb 3nemeHTa cnucka: Mepsbii 1 1000.000000
MeyaTb 3nemeHTa cnucka: BTopoii 2 2000.000000
MeyaTb anemeHTa cnucka: TpeTuit 3 3000.000000

Hyx#no co3nate myctoii mpoekT B MS VS, kak onucano Bbliie, CKOMUPOBATh yepes Oydep 00-
MEHa B HETO TEKCT JJAHHOTO MPUMEpa, OTJIAJUTh €r0 U BBITOJHHTb.

5. KoutpoJabHsbie 3aganus JIP Ne8.

5.1. Co3nath 0IHOHANIPABJIEHHBIH CIIUCOK BPY4YHYIO

OrnucaTh 3I€MEHT OJHOHANpPAaBIEHHOTO crhucka. Onmucarh CTPYKTYpy AJs OJHOHAMPABIEHHOTO
cinucka (cM. mpumepsl). Co3/laTh OJJHOHAINPABJICHHBIN CIHUCOK C BIOXEHHOW CTPYKTYPOU JUIsi CBOETO
BapuaHta [[3/KJIP (cM. Tabnuiyy Huxke). CHHCOK CO3[JaeTCsl BPYYHYIO U YACTMYHO MHULIUATIH3UPYETCS

[IPY OMTUCAHUH JIEMEHTOB. UHCIIO 3JIEMEHTOB CITUCKA He MeHee 5-Tu. [IpoBepka mpaBUILHOTO CO3aHUS
U CBSI3bIBAHUS CIIMCKA BBIMOJIHACTCS B OTiaaurke (okHO “Local”).

[[TaGn0H 371€MEHTa CIIUCKA:

struct FElem{

Elem * pNext; // anpec cieayromero sj1eMeHTa CIucKa

int ListVal; }; // undopmarius, coaepkamiasics B CIHCKE
// Onrcanue U MHUIHMAIU3AIKS YJIEMEHTOB CIIUCKA — TPEX:
FElem LE3 = { NULL , 3 }; // NULL — nyneBoii yka3areib — HET CCBUIKU Ha JIpyTrue
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FElem LE2 = { & LE3, 2 }; // &LES3 - 3amanue agpeca TpeTbero snemMenta B pNext
FElem LE1 ={ &LE2,1}; // &LE2 - 3amanue agpeca BToporo sjieMeHTa B pNext

111a6g0H CTPYKTYPHbI CITMCKA.

struct FastlList{
FElem * HEAD; // CopepxuT agpec MnepBOro 3jieMeHTa crnucka
FElem * TAIL; // CopepxuT agpec nocfefHero 3/ieMeHTa Ccnucka

}s

5.2. PacneyaTtaTh 0OJHOHANPABJIEHHbIH CIIMCOK

Pacnieyarath co31aHHBINA B NPEIBIAYIIEM ITYHKTE OJHOHANPABICHHBIA CIUCOK. /[ HaBUrauuu
O CIKUCKY MCTOJIb30BaTh yKa3aTeJId M ONepaTop HaBUTAIMU MO crucKy. CIHCOK HameyaTaTh B IPSIMOM
MOPSIIKE.

dparMeHT meyaT PyYHOTro CIIMCKA:
//Cnucok pna npumepa
FastList Flist1l;

// Py4Hoe 3ajaHue napameTpoB Crnucka pNext ListVal
Flistl.HEAD = &FLE1;

Flistl.TAIL = &FLE3; LE1 | AApeC(&LEZ)l !
printf ("MeyaTb cnucka B uukae: \n" );

L1717 177777777777777777777777177 LE2 | AApec(&LE3)| 2
//KoHTponbHoe 3apjaHue N 5.2 MMevaTb cnucka - dpar-

MeHT

L1177 77777777777777777777777 LE3 | Aapec (NULL) | 3

FElem * pFETemp = Flistl.HEAD; // Bo BpemeHHyw ne-

pEeMeHHYW - yKa3aTenb 3ajlaeM ajpec MepBOro 3JieMeHTa
// TMe4aTb MpocToro cnucka
while ( pFETemp != NULL)

{

printf ("2nemeHT npocTtoro cnucka FElem: %d \n" , pFETemp->ListVal);
pFETemp = pFETemp->pNext; // HABUTAUMA: BaxHenwuit onepaTtop ANA paboTbl CO CMUCKOM
}s
B pe3ynbTaTe nomyuum:
Me4yaTb cnucka B UuKJe:
dnemeHT npocTtoro cnucka FElem: 1
dnemeHT npoctoro cnucka FElem: 2
dnemeHT npocTtoro cnucka FElem: 3

5.3. Co31aTh QyHKIMIO VISl pacieYaTKU CIUCKA

Co3nath (QYHKUHMIO JUIS pacleyaTKd CIHMCKa CO CBOMMH CTPYKTypamu. B kauecTBe mapametpa
JIOJDKeH Tiepe/iaBaThCcsl yKaszaTeldb Ha CTPYKTYpy cmucka. I[IpomeMoHCTpHpoBaTh padOTy (QYHKIHH Ha
CBOEM CITMCKE C BBI30BOM U3 OCHOBHOM NMPOTPaMMBI.

DOyHKOUS IeYaTH PYYHOTO CITHCKA:
/// OyHKUMA ne4yaTu cnucka
void PrintFList(FastList * L)
{
printf ("OYHKUMA: NMeyvaTb cnucka B uukae: \n" );
FElem * pETemp = L->HEAD ; // BO BpeMeHHYW MepeMeHHyl - yKasaTeNb 33JaeM ajpec NepBOro sne-
MeHTa
if(L->HEAD == NULL)
printf ("OYHKUMA: Cnucok nycT: \n" );
while ( pETemp != NULL)
{
printf ("dnemeHT npocToro cnucka Elem: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALUWA: BaxHelwuin onepaTop ANsS paboTbl CO CMUCKOM
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}s
return; };

Be130B dhyHKIMU:
PrintFList (&LE1);

B pesynbTate norydnm:
OYHKUUA: NevaTb cnucka B uUuKne:
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocToro cnucka Elem: 3

5.4. Hanucath mporpamMmy JJisi 100aBJIeHHSI JIEMEHTOB B OJJTHOHANPABJIEHHBIN CIIHCOK
(B ro10BY cnucka)

JIo6aBUM B CITHCOK B TOJIOBY HOBBIN neMenT (33) - FLE33:

[117717771777177177717777771777177
//KoHTponbHoe 3apjaHue N 5.4a pgobaBneHue B ronoBy - OparmeHT
[17717771777177177777717771777117

FElem FLE33 = { NULL , 33 };
FLE33.pNext = Flistl.HEAD ;
Flistl.HEAD = &FLE33;
PrintFList(&Flistl);

B pe3ynbTate noydum.

OPATMEHT: Jlo6aBneHue 33:
OYHKUUA: NevaTb cnucka B uUUKne:
dnemeHT npocTtoro cnucka Elem: 33
dnemMeHT npocToro cnucka Elem: 1
dnemeHT npocTtoro cnucka Elem: 2
dnemeHT npoctoro cnucka Elem: 3

5.5. Co3naTh (PYyHKIHIO JJ151 100ABJIEHHS 3JIEMEHTOB B OJHOHAINPABJIEHHbI CNHCOK (B
r0JIOBY CIIHCKA)

DyHKIMs J00aBICHHS B TOJIOBY:

// LobaBuTb B rosioBy cnucka

// Dob6aBuTb B roJioBy ChMcCKa

void AddHead( FastList * L , FElem * AddElem)

{

AddElem->pNext = L->HEAD ;
L->HEAD = AddElem;
return; };

J1o0aBMM B rog0BY Ha OCHOBE (DYHKIIHH.

FElem FLE44 = { NULL , 44 }; // NULL - HyneBo# ykasaTesnb (KOHeL) - HeT CCbUIKM Ha Apyrue

//

AddHead( &Flistl , &FLE44);

// TNpoBepka pobasneHus

PrintFList(&Flistl);

B pesyJsibTare noJiyumm:
OYHKUUA: NevaTb cnucka B UUKNe:
dnemeHT npoctoro cnucka Elem: 44
dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocTtoro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3
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JlanHbie 100aBISAIOTCS B LOJIOBY cmucka. [IpogemoHcTpupoBaTh paboTy (YHKIIMH HA CBOEM

crcke. PacrieyaTarh CiMcok mociie I[O6aBJ'ICHI/IH C IIOMOIIBIO CBOEH (bYHKI_II/II/I

5.6. Hamucatp nmporpamMmy J1Jisi 100aBJIEHHSI DJIEMEHTOB B OJJTHOHANPABJIEHHBIN CIUCOK
(B XBOCT cUCKAa)

JIo6aBUM B CMCOK B XBOCT HOBBIH sneMeHT (55) — LENEWS5SS :
//KoHTponbHoe 3apaHue N 5.5 [lobaBneHue B XBOCT QparMeHT

II11117707 077777771 777777777777177

FElem FLE55 = { NULL , 55 };

// [obaBneHne B XBOCT cCnucka

Flistl.TAIL->pNext=&FLES55 ;

Flistl.TAIL = &FLES55;

// TNpoBepka pobaBneHun

PrintFList(&Flistl);

B pe3ynpTare noayyunm:
OparmeHT : JlobaBneHue B XBOCT 55:
OYHKLUUA: MeyaTb cnucka B UUKAe:
dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npocToro cnucka Elem: 1
dnemeHT npocTtoro cnucka Elem: 2
dnemeHT npoctoro cnucka Elem: 3
dnemeHT npocTtoro cnucka Elem: 55

5.7. Co3nath (pyHKUOMIO JUISI J100aBJIE€HUsI IJI€EMEHTOB B OJIHOHANPABJIEHHBI CHUCOK
(roioBa u xBOCT)

JlanHbie 100aBISAIOTCS B XBOCT crrcka. [IpoaeMoHCcTprpoBaTh paboTy (PyHKITMU HA CBOEM CITHC-

Ke. PacmeuaTars cimcox mocie ,Z[O6aBJ'I€HI/ISI C IIOMOIIBIO CBOCH Q)YHKI_[I/II/I

DyHKIMA 100aBICHUS B XBOCT:
// DobaBneHne B XBOCT
void AddTail( FastList * L , FElem * AddElem)

{

L->TAIL->pNext=AddElem ;

L->TAIL = AddElem;

return; };

IIpoTOTHII ¥ BBEI3OB.

void AddTail( FastList * L , FElem * AddElem);
/117

FElem FLE66 = { NULL , 66 };

AddTail( &Flistl , &FLE66);
PrintFList(&Flistl);

B pesynbTate moydmm:
OyHKkuna : JlobaBneHue B XBOCT 44:
OYHKLUMA: NevaTb cnucka B uUUKNe:
dnemeHT npocTtoro cnucka Elem: 77

dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npocTtoro cnucka Elem: 66

5.8. BINOJIHUTB yJaJIeHHe 3JIeMeHTOB M3 CIUCKA (r0JI0Ba CIIHUCKA)
Hanucare ¢parmMeHT nporpamMmsl Ajs yAJICHUS U3 OJHOHANPABIEHHOIO CIIUCKA C 3JEMEHTaMU
cBOero 3a/1aHus. Bun ynanenns 3amaercst BapuantoM (roosa mim xBoct). [IpogemoncTprpoBats pado-
Ty ()YHKIIMM Ha CBOEM cCIMcKe. PacnedaraTs ciMcok mociie J00aBieHus ¢ MOMOIIbI0 CBOEH (PYHKIMH.
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JU1s yialieHus B3 TOJIOBEI HY)KHO M3MEHMTh CCBIJIKY M3 TOJIOBEI CIHCKA:
Flistl.HEAD = Flistl.HEAD->pNext;
PrintFList(&Flistl);
B pe3ynpTare moydnm:
dnemeHT npocToro cnucka Elem: 77

dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npocTtoro cnucka Elem: 66

JIo1s viasieHust M3 XBOCTAa HYKHO aJipecy mpeamnociaenaero aneMenTa crmcka (PNext) 3amate NULL:

if ( Flist1.HEAD != NULL )
// Cnncok He nycT

{ FElem * pTemp = Flist1.HEAD ;

FElem * pTempPrev = Flistl1l.HEAD;

while (pTemp->pNext != NULL)

{ pTempPrev = pTemp;

pTemp = pTemp->pNext ;}

if (pTempPrev != NULL)

{ pTempPrev->pNext = NULL; // YpaneHue
ook

dnemeHT npocTtoro cnucka Elem: 77

dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocTtoro cnucka Elem: 2
dnemeHT npocToro cnucka Elem: 3
dnemeHT npoctoro cnucka Elem: 33

Wnu Ui CIIMCKAa ¢ WM3BECTHBIMHM AJIEMEHTAMU: JUIS VIAJIEHHS W3 XBOocTa HYXHO 00Hymuth (NULL)

CCBUIKY M3 MOCJCAHETO 5JICMCHTA CIIMCKA:

printf ("OyHkumsa : YmaneHue u3 [xBocTa 33 : \n" );
LENEW4 . pNext= NULL;

PrintList (&LENEW2);

B pesyibTate nosyunm:
dnemeHT npocTtoro cnucka Elem: 77
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocTtoro cnucka Elem: 2
dnemeHT npocToro cnucka Elem: 3
dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npoctoro cnucka Elem: 44
OyHKUMA : YpaneHue u3 xBocTa 44 :
OYHKUUA: NevaTb cnucka B uUuKne:
dnemeHT npocTtoro cnucka Elem: 77
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3
dnemeHT npocToro cnucka Elem: 33

5.9. Co31aTh PYHKIHIO OUHCTKHU CIIHCKA
Co3math crienuanbHy0 (GYHKIHIO U OYMCTKH criucka. [IpomeMoHCcTpupoBaTh ee paboTy B oc-

HOBHOM IIPOrpamMMme.

//KoHTponbHoe 3agaHue N 5.7 O4ucTka cnucka

F1ist1l.HEAD = NULL;

Flistl.TAIL = NULL;

// Py4HaAa o4ucTka

Flistl1l.HEAD = &FLE1l; // MoxHO M TakK Mo - AOrOBOPEHHOCTU O HYNEeBOM CMUCKe
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F1istl.TAIL = &FLE1;

DyYHKIUSA OYUCTKHU CITUCKA:
void ClearList(FastList * L)

{
L->HEAD = NULL;

L->TAIL = NULL;

¥
// O4ucTkKa cnucka
ClearList(&Flistl);

PrintFList(&Flistl);
B pe3ynpTare mojayyunm.
OYHKUMA: Cnucok nycT:

5.10. Hanucatp nporpamMmy JJisi HOMCKA IKCTPEMAJIbHOI0 3JIeMeHTa CIUCKA
Hckarb no BapuaHTy MUHUMYM WIH MAaKCUMYM JUIsI OJHOTO M3 LEJIOYMCIEHHBIX 2JIEMEHTOB CBO-
€l CTPYKTYpBI AAHHBIX IO BapuaHTy. Bechb CIIMCOK, HOMEp DKCTPEMAJIBHOTO JJIEMEHTA U €r0 3HAUYECHUE

ATOTO JIeMEHTa (pacrevyaraTb NpeIBAPUTEIILHO BECh CIIMCOK M HAMICHHBIN 3JIEMEHT - BCIO CTPYKTYPY).

//Tonck makcumyma
[I1117177777777777771777777177777
// KOHTponbHble 3agaHua JIP N8 5.10 !!! Mouck makcumyma B cnucke
/11777777777777/7/// Bnok nporpamms
{ FastList MinMaxList; // Cnucok AnAa noucka Makcumyma
FElem FLEM1 = { NULL , 100 };
FElem FLEM2 = { &FLEM1 , 400 };
FElem FLEM3 = { &FLEM2 , 30 };
FElem FLEM4 = { &FLEM3 , 300 };
MinMaxList.HEAD = &FLEM4;
MinMaxList.TAIL = &FLEM4;
PrintFList(&MinMaxList);
// Uukn noucka Makcumyma
int ListMax=MinMaxList.HEAD->ListVal ; // Ha4yanbHOoe 3Ha4deHue Makcumyma
FElem * pTemp = MinMaxList.HEAD;
while (pTemp != NULL)
{ if( ListMax < pTemp->ListVal)
ListMax = pTemp->ListVal; // Tekywuin makcumym
pTemp = pTemp->pNext; // HaBurauumsa no cnucky
¥ 1/
printf ("3HayeHue Makcumyma = %d \n", ListMax); };
B pe3ynpTare moayyunm:

3HayeHne Makcumyma = 400

5.11. BbINOJIHUTB CJIOKEHHE IBYX CIIHCKOB
CoznaTh Bpy4HYIO JBa OJHOHAIMPABICHHBIX WM JABYHAIIPABJICHHBIX CIUCKA U3 TPEX DJIEMEHTOB
(Tum criMcka 3a7aeTcs M0 BapHaHTY), CIOKUThH 3TH CIUCKH (B OOIIUI CIIMCOK TOCIEI0BATEILHO BKITIO-
YaroTCs JIEMEHTHI IIEPBOTO, a 3aT€M BTOPOTO CITMCKA), pacreyaTaTh OTAEIbHO 00a CIHCKa U MOJTyYeH-
HBIM pe3yNbTaT MOCle CI0KEeHUs CIUCKOB. PydyHOe co3maHue CIUMCKOB MPECTABICHO B TEOPETHUECKOM
4acTH JaHHBIX MY,

Clio)eHne CIucKoB

[I11171777777777777717717777777777

FastlList Flistle1;

FElem FLE63 = { NULL , 103 }; // NULL - HyneBoW yka3aTesb (KOHeL) - HET CCbiAIKM Ha Apyrue
FElem FLE62 = { &FLE63 , 102 }; // &LE3 - 3apaHue agpeca TpeTbero anemMeHTa B pNext

FElem FLE61 = { &FLE62 , 101 }; // &LE2 - 3apaHue agpeca BTOporo 3semeHTa B pNext

Flist101.HEAD &FLE61;
Flist101.TAIL = &FLE63;
printf ("MepBbii cnucok \n");
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PrintFList(&Flist101);

// KOHTpOnbHble 3agaHua JIP N8 5.9 1!

FastList Flist2e1;

FElem FLE43 = { NULL , 203 }; // NULL - HyneBoil yka3aTenb (KOHeL) - HeT CCbIKM Ha Apyrue
FElem FLE42 = { &FLE43 , 202 }; // &LE3 - 3apaHue agpeca TpeTbero snemMeHTa B pNext

FElem FLE41 = { &FLE42 , 201 }; // &LE2 - 3apaHue agpeca BToporo snemeHTa B pNext
Flist201.HEAD = &FLE41;

Flist201.TAIL &FLE43;

printf ("BTopoit cnucok \n");

PrintFList(&Flist201);

[111117171111111117777
// CnoxeHue cnuckoB Flist101l + Flist201

111771771717717711117

FastList FlistREZ;

// ronoBa M XBOCT HOBOroO Cnucka

F1istREZ.HEAD = Flist101.HEAD;

F1istREZ.TAIL Flist201.TAIL;

// cBA3bIBaHue

Flist101.TAIL->pNext = Flist201.HEAD; /// NocnenHuit anemeHT Flist1@1 ccbinaeTcA Ha nepBbli

anemeHT Flist201

printf ("PesynbTupytuuii cnmcok \n");
PrintFList(&F1istREZ);

B pe3ynbTare noayumnm:
MepBbii cnMcok
OYHKUUA: NevaTb cnucka B uUuKne:
dnemeHT npocTtoro cnucka Elem: 101
dnemeHT npocTtoro cnucka Elem: 102
dnemeHT npocToro cnucka Elem: 103
BTopoit cnucok
OYHKLUMA: NevaTb cnucka B UUKNe:
dnemeHT npoctoro cnucka Elem: 201
dnemeHT npocTtoro cnucka Elem: 202
dnemeHT npoctoro cnucka Elem: 203
Pe3ynbTupyHmnini cnncok
OYHKUUA: NevaTb cnucka B uUuKne:
dnemeHT npocTtoro cnucka Elem: 101
dnemeHT npocTtoro cnucka Elem: 102
dnemeHT npocToro cnucka Elem: 103
dnemeHT npocToro cnucka Elem: 201
dnemeHT npocTtoro cnucka Elem: 202
dnemeHT npocTtoro cnucka Elem: 203

6. Bapuaursl 3aganuii uis cryaeHros CYILL

BapuanTts! 3agaHuil nmpuBeneHsl Huke. Homep BapuaHTa JOJDKEH COOTBETCBOBATH HOMEPY
CTYJIEHTa B IPYIIIOBOM XypHAJeE.

Crpykrypa 13 Iouck VYnanenue | s caoxkenus | CoprupoBka (1.T.)
n/n 5 nmoJieid, 3 JKCTPEHyMa 3JIEMEHTOB CIIUCKOB 10 YUCJI0BOMY
NepBbIX U3 HUX U3 CIIMCKA napaMerpy
YHCJIOBBIE
1. |Kadenpa Munumym W3 xBocta | OgHOHAMNpaBieH ITo yObIBaHUIO
HBIC CITHCKH
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Crpykrypa A3 IMouck Ynanenne s caoxkennst | CoprupoBka (1.T.)
n/n S mouteit, 3 IKCTPEHyMa 3JIEMEHTOB CIIMCKOB 10 YMCJIOBOMY
NepBbIX U3 HUX U3 CIIUCKA napamMerpy
YHCJI0BbIC
2. |Kuura Maxkcumym U3 rosoesl | JIByHarpaBiieHH ITo BO3pacTanuro
BI€ CIINCKH
3. |Daiin MuHanMyM W3 xBocta | OgHOHAMNpaBiIeH [To yObIBaHUIO
HBIE CITUCKU
4. | ABTOMOOWIIB Makcumym W3 ronossl | [IByHampasnenH | Ilo Bo3pacraHuio
bI€ CIIUCKH
5. |Komnsrotep Munumym W3 xBocta | OgHOHAINpaBiIeH ITo yObIBaHUIO
HBIE CITUCKU
6. |['pymnma Maxkcumym N3 rosmosel | JIByHampaBienH | Ilo Bo3pacranuto
BI€ CIINCKH
7. |Yenosek MunumyMm W3 xBocta | OgHOHAIpaBieH ITo yObiBanuIO
HBIE CITUCKU
8. |Cremnax Makcumym N3 ronossr | [IBynampasnenH | [lo Bo3pacranuio
bI€ CIIUCKH
9. | lom MunanmMym N3 xBocta | OnmHOHAMpaBiIeH [To yObIBaHUIO
HBIE CIIUCKH
10.|CtyneHT Maxkcumym N3 romosel | JIByHampasiienH | Ilo Bo3pacranuto
bI€ CIIUCKU

7. JonoaHuTeabHbIe TPpedoBanus s cryaenTos CYI (a.t.).

Jnst mpoABUHYTHIX CTYACHTOB, IO KEJIAHUIO, MOKHO MOCTPOUTH MPOTrpamMMy C JIOTIOJHHUTEIb-
HBIMH TpeOoBaHUSAMU. JlOTIONHUTENbHBIE TPEOOBAHMS BBIMOIHSIOTCS B JOMOJHEHHE OCHOBHBIM Tpeho-
BauusaMm JIP.

7.1. Co3aath (pyHKIUIO 1151 J00aBJIEHHUs 10 HOMEPY B JIByHANIPABJIEHHOM CIIMCKE
Broemnue nuHamuyeckue gJaHHbIe, CBOU JaHHbIe. [[poeMOHCTpUpOBATh C pacieYaTKOM.
7.2. Co3aaTh (PYHKIHIO IS 00MEHA 3J1eMEHTOB B IByHANIPABJIEHHOM CIUCKE
BHemnne nuHaMu4YecKue JaHHbIE, CBOU JTaHHbIE. [Ipo1eMOHCTpUpPOBATh € pacreyaTKoil.
7.3. OTCOPTHPOBATH CNIMCOK MO YHCJI0BOMY NMapaMeTpy M3 CTPYKTYPbI
Tun copTUpoOBKH 3aJaH BapuaHTOM. BHelIHMe AMHaMUYecKue NaHHbIE, cBOM JaHHBIE. [Ipoxe-
MOHCTPHUPOBATH C pacleyaTKOM.
7.4. Co3aaTh (PYHKIMIO 1JIS COPTHPOBKH 3JIEMEHTOB 10 HOMEPY
Tun copTUpOBKH 3aJaH BapuaHTOM. BHelIHMe AMHaMUYEeCKue NaHHbIe, CBOM JaHHBIE. [Ipoxe-
MOHCTPHUPOBATH C PaCMeYaTKOM.
7.5. Co31aTh IByHANIPABJIEHHBbII CIMCOK BPYUYHYIO — BJI0KE€HHbIE B 3JIEMEHT JJaHHbIEe
I[aHHI)IG BJIOJKEHBI B DJIEMEHT CIIMCKA. MUHUMAIIBLHO 3aIIMCaTh 5-Th 3JIEMEHTOB B MUKJIE, MOXHO

3a7aTh CIy4YailHbIe TaHHbIE. PacrnedaraTs CIIMCOK.

7.6. 3anucaTh 1aHHBIE U3 IBYHANPABJEHHOT0 CIMCKA B (aiin



U3 IpCAbIAYIICTO IIpUMEpa. Cson JAaHHBIC 3allMCaHbl B CTPYKTYPC 2JICMCHTA CIIMCKA. PCSy.]'IBTaT 3aI1nucCu
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Hanucats ¢parmeHT nporpamMmsl [Jis 3alMCH CIIUCKA, B JBOMYHBIN (aiin. CUCOK HCTOIb30BaTh

B (paity mpoBepuTh B haiia MEHEIKepe.

Cson JAaHHBIC 3allMCAHbI B CTPYKTYPEC 2JICMCHTA CIIMCKaA. HOJ'Iy‘leHHHﬁ CIIMCOK pacri€dyaTaTb U CPABHUTDH

7.7. IlpoyuTaTh 1aHHbIE U3 (paiijia B IByHANpPaBJeHHbIH CITUCOK

[Ipountars gaHHBIE W3 ABOMYHOTO (haita B crucok. MDaiin 3amucaH B MPEObIAYIIEM 3aJaHUU.

pe3yabTaT ¢ ¢aiiaoM (MOCMOTPETh 3HAYCHHSI B IIIECTHAIIIATEPUIHOM BHJIE B (haiil MEHEKepe).

MIPOJEMOHCTPHUPOBATH MpPEIoIaBaTelto, MpoBosamemMy JIP, o yem OH B JXypHalle JelaeT OTMETKY.
Jlanee ctyneHT Ha oCHOBE ma0ioHa u npumepa ogopmisiet otuet o JIP. [locne opopmienus otdue-
Ta,

8. lemoucTpanus, 3amurta JIP u oryer o JIP.

[Tocne BbImOMHEHUS Bcex HeoOxoauMmbix maros mno JIP, paboraromiyto mporpaMMy HY’KHO

KOTOpBIfI MOJKET OBITH MMPEACTABJICH IIPCIIOAABATCIIIO B JICKTPOHHOM BH/C, BBIIIOJIHACTCA 3alllH-
ta JIP. CTy,[[eHT AAaCT OTBCTBHI HA BOIIPOCHI IO OTYETY MU HAa KOHTPOJILHBIC BOIIPOCHI INPUBCACHHLIC
Hke. JIP cuuTaeTcs moJIHOCThIO SaqTCHHOﬁ, CCJIM BBIIIOJIHCHBI BCC IICPCUYMCICHHLIC Tpe6OBaHI/I$I n

JIEUCTBUS. JEMOHCTpaNus, oT4deT 1 3amura JIP.

© oo NN R
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9. KoutpoJuabHble Bonpock! 1o JIP.

Yro Takoe CIHUCOK KaK CTPYKTypa NaHHbIX? [laiiTe onpenencHue.

Kakue pa3HOBUIHOCTH CIIMCKOB BBl 3HAETE?

Yro takoe 3meMeHT criucka? Kakue cTpyKTyphl 2JIeMEHTa CIIMCKa BbI 3HAeTe?

Kakne 0coOeHHOCTH CITUCKOB BHI 3HAETE 110 CPABHEHHIO C MAaCCUBAMH ?

Yro Takoe CTaTHYECKHE U TUHAMHUYECKUE CITUCKHU ?

Yro Takoe oHOHANpPABIICHHBIC U JBYHAINPaBIeHHbIE crTUCKK? VX mpenMyecTBa?

Kaxk cTpouTcst 1 nCosb3yercsi CTpyKTypa Tuna cuucok? YTo Takoe XBOCT U TOJIOBA CITUCKA
Kaxk BeImosiHseTCS ABMKECHUE (HABUTALUS ) TIO CITHCKY ?

Kak MosxeT 3anuchiBaThest HHPOPMAIUS B 3JIEMEHTaxX CIIHUCKa?

. B Kakux cnuckax Jgydiie BBITOIHATE onepanuu qo0asieHus u yaaneHus? [louemy?
. Kak coznmatoTcst tTuHaMu4eckue CriucKu?

. Kakue ocHOBHbIE onepanyy Haj CIIMCKaMU Bbl 3HaeTe?

. [Tosicaute paboTy ¢ OJHOHANPABICHHBIM CIIUCKOM 110 MY ?

. [TosicauTe paboTy ¢ AByHAINpaBICHHBIM CITUCKOM 110 MY?

. IlosicuuTe paboTy cO CTaTUUECKUM CIUCKOM 1o MVY?

. [TosicauTe paboTy ¢ TMHAMUYECKHM CITUCKOM 110 MVY?

. [Tosicaure onepanuio 1006aBIeHNS B TOJIOBY CIHCKa?

. [Tosicaute oneparuto 100aBIeHNs B XBOCT CIIMCKa?

. IlosicHuTE Onepanuio yjajeHus U3 rojaoBbl CIUcKa?

. IlosicHuTe omepanuio yJaleHus U3 XBocTa CrucKka?

. ITosicHuTe aNrOpUTM pacnedyaTKy OAHOHANPABIEHHOTO CIIHCKa?
. Kak BbINOSTHAETCS OYMCTKA CTATUYECKOTO CIIHCKa?

. Kak BbINONTHSAETCS OYMCTKAa JUHAMUYECKOTO CIIUCKa?

. Kak 3anmmcartp cricok B ¢aiin, npountars u3 daina?



10.
11.

12.

13.

14.

15.

16.
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10. Jlureparypa.
OcHoBHasi IMTepaTypa

Criucok JmTepaTypsl, JOCTYIHbIE KHUTH U HeoOxonumbie mocobus anst JIP OIl pasmeriensr Ha
caiite Www.sergebolshakov.ru na crpannuke “2-it k CY1]”. I1aponb 11 1ocTyna MOKHO B3SITh Y
IpenoAaBaTess WIA CTapOCThI IPYIIbI.
Kepnuran b., Putun JI. K f3b1x nporpammupoBanus C, 2-e uznanue: Ilep. ¢ anri. — M. : U3na-
tenbckuit 1oM “Bunbamc”, 2009. — 304c¢.: un. — [ap. Tur. anr.
Kacrok, C.T. Kypc nporpammupoBanus Ha sizbike Cu: koHcrekT jekiuit/C.T. Kaciok. — Yens-
ounck: M3narensckuit nentp HOYpl'Y, 2010. — 175 c.
MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — Bxoauts B cocTaB auc-
tpubytuBa VS. HyxHO 00s3aTebHO pa3BepHYTh NpH ycTaHoBke VS VS wim HaCTpOUTH AOCTYI
yepe3 MHTepHeT.)
Opugnang A.S. UHpopmaTtuka U KOMIBIOTEpHbIE TeXHONOTMH: OCHOBHbBIE TEPMUHBI: TOJIK.CIIOB.:
bonee 1000 6a30BbIX MOHATHIA ¥ TEPMHUHOB. — 3-€¢ U3., ucnp. u nomn./ A. Sl ®punnana, JI.C. Xana-
mupoBa, M.A. @pumnang — M.:O00 «UznatensctBo Actpenb»: OO0 «M3natensctBo ACT»,
2003.-272 c.

JlonoJIHNTEIbHAS JINTEPaTypa

OO6mee mMeTomuueckoe mocobue mo kKypcy s BemosHenus JIP u /I3 (cm. Ha caiite 1-i Kypc
www.sergebolshakov.ru) — cM. KHOTIKY B KOHIIE Ka)XJJ0Tr0 pa3jena caira!!!

Kepuwran b., Putun JI. K36 S3pik nporpammupoBanus Cu\llep. ¢ anri., 3-¢ usa., ucmp. - CII6.:
"Hesckuii quanext", 2001. - 352 c.: u.

Jlpyrue MeTou4ecKrue MaTepualibl o TUCIUILIMHE ¢ calita Www.sergebolshakov.ru.

KoncnekTs! nekuuii no gucuuruinie “OCcHOBBI IPOrpaMMHUPOBAHUS .

ITon6ennckuit B.B. S3pik Cut++: Yuedbnoe nocodoue. — M.: ®unance! u cratuctuka, 2003.

5. TonGenbckmit B.B. Crangaptaeiii CU++: YyebHoe nocobue. — M.: OUHAHCH U CTaTHCTHKA,
2008.

I'. unar “C++ bazoseiit kype”: Ilep. ¢ anrn.- M., U3parensckuit nom “Bumbsmc”, 2011 1. —
672c

Opuanann A.Sl. MapopmaTtnka U KOMIBIOTEpHBIE TeXHOJIOTHHA. OCHOBHBIE TEPMUHBI: TOJIKOBBIN
cioB. : 3-e u3n. Ucnp. u pom./ A 5. ®pugnann, JI.C. Xaaamupora, U.A. @punnang. — M.:000
«z3narensctBo Actpenb»: OO0 «M3parensctBo ACT». 2003 — 272c¢.

I'. unar “C++ PykoBoacTBo s HaunHaromux™ : Ilep. ¢ anria. - M., M3narensckuii 1oM “Buiib-
smc”’, 2005 . — 672c¢

I'. unar “Tlonnsiii cnipaBounuk o CH++7: Ilep. ¢ anrin.- M., M3narenbckuii jom “Buibsimc”,
2006 r. — 800c

brepn Crpayctpyn "A3bik nporpammupoBanust C++"- M., bunom, 2010 r.
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10.1. Hpujoxenue: pparMeHTbI MPOrpamMM A5 padoThl CO CIMCKAMHU
Ecnu xotuTte, caenaiTe 3T0 CaMOCTOSTENBHO.
B nanHoMm paznene npuBeAeM JiBa BapuaHTa 3alllCH MacCHBa CTPYKTYp B (ailll: HU3KOypOBHE-
BBII ¥ HA OCHOBE NOTOKOB. Mcmonbs3yem crpykTypy Student:

10.2. CTpyKTYpBI JaHHBIX /15 IPUMEPOB

// MpocToM aneMeHT crnncKka ABYyHanpaBfieHHOro Crmcka - CTPYKTypa
struct Node {

Node * pNext;

Node * pPrev;

int ListVal; // Tonbko Lenas nepeMeHHasi

o
// CTpyKpypa ans AByHanpasfeHHOro Crmcka
struct DList {
Node Head; // lNonoBa cnvcka
Node Tail; // XBocT cnucka
int Count; // Yucno anemMeHTOB
J&

10.3. ®yHKIUA HHUIUATU3ALNUH 3JIEMEHTA U CIIHCKA

DyHKIMH HavaJIbHOW HACTPOMKA CIHCKA U €70 DJIEMEHTOB:

// iHmumnanmusaumst CTpyKTypbl ABYHanpaBieHHHOIO CMcKa
void InitList( DList * pL )

{

pL->Head.pNext = NULL;

pL->Tail.pNext = NULL;

//

pL->Head.pPrev = NULL;

pL->Tail.pPrev = NULL;

pL->Count =NULL ;

)
// IHMumanu3aums anemMeHTa Crncka ABYHanpaB/IEHHHOMO Crncka
void InitNode ( Node * pNode , Node * pN, Node * pP, int Val)
{
if ( pN = NULL) pNode->pNext = pN;
else pNode->pNext = NULL;
if ( pP = NULL) pNode->pPrev = pP;
else pNode->pPrev = NULL;
pNode->Listval = Val;
o

@parMeHT NporpaMMbl JJIsl UCIIONB30BaHUS (DyHKIIUU:

Pesynbrar paboThl IpOrpaMMBbI:

10.4. PacneyaTka IByHANPABJIEHHOI0 CIIMCKA

DyHKIMSA pacleyaTKy CIHUCKa:
// PacneyaTka AByHanpaBfeHHHOro CrmcKa
void DListPrint ( DList L)
{

printf ("Coaepxwumoe cnncka DList: \n");
Node * pE = L.Head.pNext;
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if ( pE == NULL) printf ("Cnncok nyct! \n");
while ( pE !'= NULL )
{
printf ("9nemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // OueHb Ba)KHO - HaBUraums no CrncKy
}#
J&

CDpar MCHT IIPOrpaMMBbI JJId UCIIOJIb30BAHUSA (I)YHKI_II/II/II

PesynbraT paboThl IporpamMmBbl:

10.5. Jlo6aB/ieHHe B roJIOBY ABYHANPABJIEHHHOI0 CIIMCKA CIIMCOK

@ynHk1us 100aBICHUS B TOJIOBY:

// DobaBneHne B ronoBy AByHaNpaB/eHHHOIO CrMcKa
void AddDList( DList * pL , Node * pNode X
// B ronosy
if ( pL->Head.pNext == NULL)
{ pL->Head.pNext = pNode;
pL->Tail.pNext = pNode;
pNode->pNext = NULL;
pNode->pPrev = NULL;
( pL->Count ) ++ ;
return; };
// Ons HoBOM
pNode->pNext = pL->Head.pNext;
pNode->pPrev = NULL;
// Ansi ctapoi nepBoii
pL->Head.pNext->pPrev = pNode;
// Ans ronosbl
pL->Head.pNext = pNode;
/l
( pL->Count ) ++ ;
J#

@®parMeHT NPorpaMMBbl JJisl UCTIOJIb30BaHUS (PYHKIIMH:

PesynbTaT paboThl IpOrpaMMsI:

10.6. lo6aB1eHHEe B XBOCT ABYHANIPABJIEHHOI'0 CITUCOK

OyHKIMs 100aBIEHUS B XBOCT:

// DobaBneHne B XBOCT ABYHAMNPaB/IEHHHOIO CrnCKa
void AddTailDList( DList * pL , Node * pNode X
// TpoBepka nycToro crnmcka
if ( pL->Tail.pNext == NULL)
{
// cancok nycT
pL->Head.pNext = pNode;
pL->Tail.pNext = pNode;
pNode->pNext = NULL;
pNode->pPrev = NULL;
( pL->Count ) ++ ;
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return; };

// Ons HOBOW B XBOCT
pNode->pPrev = pL->Tail.pNext ;
pNode->pNext = NULL ;

// Onsa 6biBLIEN nocneaHen
pL->Tail.pNext->pNext = pNode;

// Onsa xBocTa

pL->Tail.pNext = pNode;

// CYETUUK XKIJIEMEHTOB

( pL->Count ) ++ ;

I

@®parMeHT NporpaMMBbl JJIsl UCTIOJIb30BaHUS (PYHKIIMH:

Pesynbrar paboThl IpOrpaMMBbI:

10.7. 106aBUTH 1OCJI€e 32ITaHHOT0 HOMEPA B BYHAINPABJIEHHBIH CIIHCOK

OyHKIMS 100aBICHUS TI0 HOMEPY:
// DobaBuTb Nocne 3agaHHOro HoMepa

void AddNumDList( DList * pL , Node * pNode , int Num X
Node * pE = pL->Head.pNext; // ans HaBurauum

Node * pTemp = NULL; // [Ana 3anomMvHaHus
// TlycTon cnuncok

if ( pE == NULL || Num < 1) {// printf ("Cnincok nyct (AddNumDList)! \n");

AddDList( pL , pNode ); // B ronosy
return;
ot
// MpoBepka aAobaBneHnst B XBoCT
if ( pL->Count <= Num ) {
AddTailDList( pL , pNode );
return;
o
// DobaBneHne B cepeanHy
for (inti=0;i<Num;i++)

{

pTemp = pE;

pE = pE->pNext ;
o

// dobaBneHune
pNode->pNext = pE;
pNode->pPrev = pTemp;
pTemp->pNext = pNode;
pE->pPrev = pNode;

( pL->Count ) ++ ;
return;

}

@®parMeHT NPorpaMMBbl AJisl UCTIOIB30BaHUS (PYHKIIHH:

Pe3ynbraT paboThl IporpaMmBl:

10.8. YaajieHue U3 roJioBbI IBYHANPABJIECHHOI0 CIIMCKA

(I)YHKI_II/I}I YAAJICHUA U3 T'OJIOBBI:

// YnoaneHue n3 ronosbl
int DelDList( DList * pL )
{
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if ( pL->Head.pNext == NULL) return NULL ;
else
{ pL->Head.pNext =pL->Head.pNext ->pNext; // Mpsmas HaBuraums
if ( pL->Head.pNext == NULL) pL->Tail.pNext = NULL;
( pL->Count ) --;
return 1;3};
}o

@®parMeHT NporpaMMsbl AJIsi UCIIOJIb30BaHUS QYHKIUH:

PesynbTaT paboThl IpOrpaMMsl:

10.9. Ouncrka cnucka AByHANPABJIEHHOI0 CIUCKA

DyHKIHA OYUCTKH CITHCKA!

// Ouunctka
void ClearDList( DList * pL )

{
while ( DelDList ( pL ) !'= NULL );
}

CDpal"MeHT IIporpaMmel JJIA UCITI0JIb30BaAHUA (1)YHKI_[I/II/IZ

PesynbraT paboThl IporpaMmsl:

10.10. YaaneHue u3 XBOCTa ABYHANIPABJIEHHOI'0 CITUCKA

CDYHKI_II/IH yYAaJICHUA U3 XBOCTA CIIMCKaA:

// Ynanexune u3 xBocta DelTailDList
int DelTailDList( DList * pL )

if ( pL->Head.pNext == NULL) return NULL ; // Cnucok yxe nyct
else

{
pL->Tail.pNext =pL->Tail.pNext ->pPrev; // ObpaTHas HaBuraums
pL->Tail.pNext ->pNext = NULL;
if ( pL->Tail.pNext== NULL) pL->Head.pNext = NULL;
( pL->Count ) --;
return 1;3};
¥

@parMeHT NporpaMmsl AJIsl UCIIOIb30BaHUs (DYyHKIMU:

PesynbraT paboThl IporpaMmsl:

10.11. YaaneHnue mo 3Ha4eHHI0O HOMEPA B JJIByHANIPABJIEHHOM CIIMCKe

OyHKIUA yaaNeHUs 0 HOMepY:

// YoaneHue no 3Ha4YeHnto HoMepa B CMCKe
void DelNumDList( DList * pL, int Num)

Node * pE = pL->Head.pNext; // ans HaBurauum
Node * pTemp = NULL; // na 3anoMmnHaHus
// YaaneHue 13 ronosbi
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if ( pE == NULL || Num < NULL ) { // printf ("Cnucok nyct (DelNumDList)! \n");
return;
o
// Tonosa
if (Num==10 ){
DelDList( pL );
return;
¥
// XBocT
if ( pL->Count < Num || pL->Count == Num ) {
return;
e
if ( pL->Count == Num + 1) {
DelTailDList( pL );
return;
o
// Mownck Homepa
for(inti=0;i<Num;i++)

{

pTemp = pE;

pE = pE->pNext ;
e

// YoaneHue u3 cnvcka HanaeHo
// yoaneHnve u3 cepeavHol
pTemp->pNext = pE->pNext;
pE->pNext->pPrev = pTemp;
( pL.->Count ) -- ;
return;
b

CDpal"MeHT IIporpamMmal JJ1sd UCITIO0JIb30BaAHUA (bYHKI_II/II/IZ

PesynbraT paboThl IporpaMmsl:

10.12. TToyry4uTh M3 CUCKA 3JIEMEHT M0 HOMEPY

CDyHKI_II/I}I IMMOJIYYCHHA U3 CIIMCKA IT0O HOMEPY B CITMCKEC:

/// NMony4nTb U3 CKCKa 31EMEHT No HoMepy 6e3 yaaneHus

int GetNumDList( DList * pL , Node ** pNode , int Num )

{

if ( Num < NULL || Num > pL->Count ) return 0; // HeT HomMepa
Node * pTemp = pL->Head.pNext;

for (inti=0;i< Num;i++)

{
pTemp=pTemp->pNext;
Y

*pNode = pTemp;
return 1;

} 3

@parMeHT NporpaMMBbl ISl HCIIOIB30BaHUS (DyHKIIHU:

PesynbTaT paboThl IpOrpaMMsl:

10.13. O6meH B ciuCKe 2-X 3J1eMEHTOB 110 HOMEPY
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OyHKIMS 0OMeHa 2-X 3JIEMEHTOB B CIIHKE:

/// obMeH B crncke 2-x 31EMEHTOB MO HOMEpPY

void SwapDlist( DList * pL , int NumA , int NumB )

{

Node * pNodeA;//= new Node;

Node * pNodeB; //= new Node;

if (NumA == NumB ) return;

if (GetNumDList( pL , &pNodeA , NumA ) ==
if (GetNumDList( pL , &NodeB , NumB ) =

// 3aMeHa: cHavana yganutb no HoMepy, a noToM fob6aBuTb N0 HOMepY

if (NumA > NumB ) {
DelNumDList( pL , NumB );
DelNumDList( pL , NumA -1 );

InitNode ( pNodeA , NULL,NULL, -1);
InitNode ( pNodeB , NULL,NULL, -1 );
AddNumDList( pL , pNodeA , NumB );

AddNumDList( pL , pNodeB , NumA ); }

else {

DelNumDList( pL , NumA );

DelNumDList( pL , NumB - 1 );
//  DListPrint ( *pL);

AddNumDList( pL , pNodeB , NumA );
// DListPrint ( *pL);

AddNumDList( pL , pNodeA , NumB );
// DListPrint ( *pL);

¥
+
h

(Dpar MCHT IIPOrpaMMBbI JJId UCIIOJIb30BAHUSA (I)YHKI_II/II/II

PesynbraT paboThl IpOrpaMMsl:

10.14. CopTupoBKa AByHANIPABJIEHHOI'0 CIIUCKA

@parMeHT NporpaMmbl AJ1s1 COPTUPOBKH CIIHCKA!

printf ("o Coptuposk: \n");
pNode = new Node;
InitNode ( pNode , NULL,NULL, 888 );
AddTailDList( &L1 , pNode );
DListPrint ( L1);
/!
printf ("MNMocne Coptuposku: \n");
for(inti=0;i<Ll.Count-1;i++)
for(intk=0; k<Ll.Count-1; k++ )
{
Node * pNodel;
Node * pNode2;
GetNumDList( &L1 , &pNodel , k );
GetNumDList( &L1 , &pNode2 , k +1 );
if ( pNodel->ListVal < pNode2->Listval ) // ">"
ybbiBaHue
SwapDlist( &L1 , k ,k+1);
¥
DListPrint ( L1);

- BO3pacTaHue,

I|<l| _
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}

@®parMeHT NPorpaMMBbl AJisl UCTIOIb30BaHUS (PYHKIIHH:

PesynbraT paboThl IporpaMmBl:

10.15. Cymma 3/1eMeHTOB JIByHANIPABJIEHHOT0 CIIUCKA

@parMeHT porpamMMsl JUisi CYMMHUPOBAHUS 3HAUEHUS DJIEMEHTOB CITUCKA:
// CyMMa AaHHbIX B CIMCKE

int Sum;

Sum = 0;

Node * pTemp;

pTemp = L1.Head.pNext;
while ( pTemp != NULL)
{

Sum = Sum + pTemp->ListVal;
pTemp = pTemp->pNext; // OueHb BakHbIli OnepaTop -- HaBurauums rno cnmcky!!!

¥

printf ("Pe3ynbTaT cymmmpoBaHus B cnincke: Sum= %d \n\n", Sum);
b

CDpal"MeHT IIporpamMmabl JJ1sd UCITIO0JIb30BaHUA (bYHKI_II/II/IZ

Pe3ynbraT paboThl IporpaMMmBi:

(1azee 1oka HET NMPOrpaMM, MOKETE IIPUMEPBI CAEIATh CAMH)

10.16. I'enepanus cjay4aiiHbIX JAHHBIX U 3aMI0JIHEHUE IBYHANPABJIEHHOI0 CIIUCKA
OyHKIHA ...
@®parMeHT NporpaMMsbl JJIsl UCTIOIb30BaHUS (PYHKIIMH:

Pesynbrar paboThl IpOrpaMMBI:

10.17. PacneyaTka ABYHANPABJIEHHOI'0 CIIMCKA € XBOCTA
OyHKIHA ...
@parMeHT NporpaMmsl AJIsl UCIIOJIb30BaHUs (DYHKIIMU:

PesynbraT paboThl IporpamMmsi:

10.18. OuyncTKa AMHAMHYECKOT0 IBYHANIPABJEHHOT0 CIIMCKA

DOyHKIUA ...

@parMeHT NporpaMMbl JJIsl HCIIOIB30BaHUS (DyHKIIUU:
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Pe3ynbTat paboThl IpOrpaMMBI:

10.19. MuHMMYM NepeMeHHBIX CIMCKA, HOMeP M ajipec
DOyHKIHA ...

@®parMeHT nporpaMmsl AJIsl UCIIOJIb30BaHUs (DyHKIIMU:
PesynbraT paboThl IporpamMMmBbl:

10.20. [lonck mepeMeHHBIX CMHCKA MO KIKYY
OyHKIHUA ...

@parMeHT NporpaMMmbl JJIsl UCIIONB30BaHUS (DyHKIIUU:

PesynbTaT paboThl IPOrpaMMsl:
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