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1. Hean aadopaTopHoii padotrhbl Ne 8 mo nucummianbge OI1 (OcHOBBI NPOrPAMMUPOBAHUSA) -

cyll

Henwsro nannoit JIP mo mucummuue Ol siBseTcs monydeHne HAaBBIKOB PAOOTHI CO CITUCKAMH H
CIUCKOBBIMH CTPYKTYpamu Ipu mporpammupoBaHuu Ha si3bike CU. CTyaeHThl UCTOIB3YIOT KOHCOJb-
HBIE MMPOEKTHI U OTIAKHMBAIOT MPOrpaMMBI B cpeje nporpamMupoBanus MS VS 2005/2008/2010. Cry-
JIEHTHl 3HAKOMSATCS C OCHOBHBIMU OIEpAIUSMU IIPU pabOTe CO CMUCKAMH, CIIOCOOAMU MX 3aIOTHEHHUS,
pacrnevyaTky, COPTUPOBKH, MPOBEPSIOT pabOTy OTJIAKEHHBIX MPUMEPOB U JEIAIOT KOHTPOJIbHBIEC 3aj1a-
Husi. OHU BBITIOJIHAIOT OTIQJIKY TPOTPAMMBI TIO CBOEMY BapUaHTY U IMOJIYYalOT UCTIOTHUMYIO IIPOrpaM-
My, TOTOBYIO K BBITIOJTHEHHUIO, 0hopMIIsIIOT oT4eT 1o JIP u 3amumarot ero.

2. llopsioK BLIOJHEHHUS JA00PATOPHOI padoThl

1. Tlo3HakOMUTBCS C COAEPKAHUEM METOAUYECKHX yKa3aHUN M OCHOBHBIMM moHsTusMU JIP (pas-

neinsl 3 u 4)

[IpopaboTraTh MOPsAAOK BHINOIHEHUs paboThI (pa3nen 5).

3. Co3nath KOHCOJIbHBIC TIPOCKTHI ISl TIPOBEPKU MPUMEPOB W BBHITIOMHEHUs 3aanus JIP( pa3mens
3,4).

4. TlpoBepuTh B IaHHOM MPOEKTE MPUMEPHI U3 METOJUYCCKUX yKa3aHUH, BBITIOJIHUB UX B OTJIaI4U-
K€ B MOIIArOBOM pexume (pazzaen 4).

5. Hammucate nporpammy 3ananumii JIP mo BapuwaHTy, BEIJaHHOMY MperofaBaTeIeM U OTJIAJIUTh €€
(pazmen 5).

6. IIponemoHcTpupoBaTh paboOTy MpOrpaMMmbl MPENoJaBaTeN0 B PeKUME OTJIAJAuMKa MO LiaraMm u

U3MEHSIEMBIMH ITePEMEHHBIMHU.

[ToaroroButk otuet no JIP o npencraBiennoMy madiaony (paszaen §).

3amututh JIP ¢ mpenocraBneHreM oT4eTa U OTBETaMU Ha KOHTPOJIbHBIE BONPOCHI (pasnaen 8,9).

9. /JIns mpoABHHYTBHIX CTYIEHTOB BBINOJHUTH 3aJaHMs JJISl JOTIOJHUTENbHBIX (HEOOS3aTEIbHbIX)
TpeboBaHuil U Taxke 0To0pa3uTh ux B oryere 1o JIP (paznen 7).

10. [ToarotoBUTH (hparMeHTH porpamm sl BeimoaHeHus 13 no quctmmmuinae OIT mist cBoero Ba-
pHUaHTa MO CIHCKY.

no

o~

3. OcHOBHbIE IOHATHSH

B Teopernueckoil yactu onucaHus 1a00paTopHON pabOThl BBOJSTCS OCHOBHBIE MOHATHS U pac-
CMaTpHUBAIOTCS IPUHLUIIBI ISl paOOThI CO CIUCKAaMU Ha si3bIKe nporpammuposanus CH.

3.1. IlonsiTHE CIMCOK

CHucok — 3To CTPYKTypa AAHHBIX, B KOTOPOW JIaHHBIE PacIOJIOKEHBI B OIIPENEICHHOMN MOCIEN0-

BaTCIILHOCTH, MOPAJIOK B KOTOPO# 3a1acTcs ¢ moMolibio aapecaruu (ykaszareneit). [y 3Toi menu uc-
HOJIB3YIOTCS TIEPEMEHHbIE THIA yKa3aTenb. Kaxapii pparMeHt, XpaHsmnui JaHHbIe (JIEMEHT CIHCKA)
JIOJDKEH COZIepKaTh TAaKOM yKaszaTellb M HEMOCPEICTBEHHO MH(popMamuio crucka. Ha pucyHke mpen-

| AnemMeHTbI cnucKa |

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

v v
I Appec I NHdopmauuns 2] I Aopec I 1 l
I Appec I NHdopmauuns 3] I Ap,pec I 5 l

I (0] \l I/Ichoplvlauva l
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CTaBJIeH CITUCOK, COJCP)KAIMii B KAaueCTBE JAHHBIX IIeNble 3HaueHUs (IpOCThie mepeMeHHbie). bomee
MOJIPOOHO CTPYKTYPY CIHCKA pacCMOTPUM Huke. OTIeNbHBIN 2IEMEHT XpaHeHHs (Ha pUCYHKE BBITSHY-
THI MPSAMOYTOJBHUK) Ha3bIBaeTCS DJIEMEHTOM chucka. OTAENbHBIM JIEMEHT CNHCKAa OMUCHIBACTCS C
MOMOIIBIO CTPYKTYPHOU mepeMeHHoW uiau oOwvekta (B CU++). Jlna mpumepa, MpOCTEHITHUI 2JIEMEHT

crircka MoxkeT Ha CU BBITIIAAeTh Tak (MHpOpMAaIHs — mpocTas nenas nepeMmennas ListVal):

// CTpyKTypa camoro npocroro sfeMeHTa cnmcka

struct ListElem{

ListElem * pNext; // agpec cneaytoLLero anemMeHTa cnmcka (3ameTbTe, ykasaTenb nmeet tin (Elem *))
int ListVal; // vHdopmaums, cogepkallasics B cnmcke

¥

// OnucaHue n nHMUManu3aums anemMeHTa LFirst

ListElem LFirst = { NULL , 3 }; // NULL — HyneBoI yka3aTesSlb — HET CCbIfIKA Ha APYrue 3NEMEHTI
// 3Hauvenwne ListvVal = 3

COINIALLUEHME: Agpec nocnegHero anemMeHTa cnvcka paseH NULL!!! (Hynto)

3.2. T'o10Ba U XBOCT CIUCKA

[TonsiTHs, cBI3aHHBIE CO CTUCKAMU:

I'OJIOBA CITMCKA (HEAD - nepBblii 351eMEHT CIIUCKa, €ro aJIpec)
XBOCT CITMCKA (TAIL — nmocnenHuii 3JI€MEHT CITUCKA, €T0 aJIpec).

OQHOHaﬂQaBHeHHbIVI CNUCOoK

r An WNHd
ono:;:gucxa /VI +Pec I HpopmaLus I
I Appec I WNHdopmaumsa I
v
I Anpec I WNHdopmaumsa I

XBOCT cnucka H . e

TAIL A 4
0 (NULL) I WHdopmaums I

3.3. OCO0eHHOCTH CTPYKTYP CUCKOB M MX HA3HAYeHHE

W3 ompenenenus crucka (CM. BBIIIE) CIEAYET, YTO OHHM NPEJHAa3HAYCHbI JUII COBMECTHOTO Xpa-

HEHMS B3aUMOCBSA3aHHOW MHpOpManuu. B cnmcku serko 106aBnsTh nHGoOpMauoo U yaaisaTs ee. Cru-
COK JIETKO OYHCTHTH U 3aIIOJTHUTH HOBBIMH JIaHHBIMU. B kadecTBe MHPOpPMALINU COJepKaIIeics B CIIUC-
K€ MOTYT OBITh:

e TlIpocteie nepemennbie ctanaaptaoro tuma (int, char , float u T.1.);

e ['pynmsl NpocThIX epeMEeHHbIX (puc. (0));

e CtpyKTypHBbIE IepeMeHHbIe (puc. (B));

e VYKazarenau Ha CTPYKTypHBbIE TepeMeHHbIe (puc. (T));

e MaccuBbl IPOCTBIX M CTPYKTYPHBIX IEPEMEHHBIX U yKa3aTelnu Ha HuX (puc. (1));

e VYKkaszaTenM Ha JIpyrue cnucku (puc. (1));
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Ha pucyHnke npencraBiieHbl pa3HbIE BAPUAHTHI ITOCTPOEHHUS 3JIEMEHTOB CHUCKOB. lloscHum co-
JepIKaHUE PUCYHKA.

OIIeMEHThI cuncka ¢ Pa3HbIM XpaHeHWeM OaHHbIX

(a)| Aopoe | Viidbopwarim I‘__/ | OGLwi BUA anemeHTa criucka |

_ OrnemMeHTa cnucka ¢ npoCTbiMK
(6)| Anpec | ®amunus | Oata pokgenus o4& AaHHbIMM (CTPOKa 1 JaTa)

OneMeHT cnucka, BknoYaoLwmm

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

OnemeHT cnucka, ¢ yKasaTtenem Ha

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

Sse CTpyKTypHas nepeMeHHas s
(Student)

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

Cnncok

Bapuant (a) npeacrasiser o0muil BUI OTAECIBHOTO 3JIeMeHTa crucka. BapuanTt (0) nmokasbiBaer
CIIMCOK C TIPOCTBHIMH MEPEMEHHBIME pa3Horo tuna (Damunus u gata poxacHus). BapuaHr (B) onuchiBa-
€T JIEMEHT CITUCKa C BJIOXKEHHOM B Hero cTpykrypoii (Student). Bapuant (T) HILTIOCTPUPYET HCIIOIB30-
BaHUE yKas3aTellsd Ha CTPYKTYPY WJIM MAacCUBBI CTPYKTYp, @ BapuUaHT (1) MOXKET ObITh MCIOIb30BaH IS
MOCTPOEHUS CIOXKHBIX CTPYKTYP JIaHHBIX CO CChUTKAMU Ha CIHMCKH, HAI[PUMEp JEPEBbEB.

3.4. Oco0eHHOCTH CITUCKOB M0 CPABHEHUIO ¢ MACCUBAMHU

Bcraer Bompoc, y Hac yXke €CTh CTPYKTYpPhI JaHHBIX THIIA MAcCHB, 3a4e€M HaM ITOHAJI00MIINCH
crucku? B yeM-To MaccuBBI OKa3biBaroTCs HedhdekTuBHbIME! B mepByIo ouepeab HETOCTATKH MacCH-
BOB 3aKIIFOYAIOTCS B TOM, YTO TPYAHO BCTaBJIATh HOBBIC JIEMEHTHI B MACCUBHI M YAAIATh CYIIECTBYIO-
e JIEMEHTHI U3 MaccuBa. Kpome 3T0oro, HECMOTpS Ha TUHAMUYECKHE BO3MOXHOCTH ( MCTIOIh30BAHUE
JTUHAMHYECKON MaMsTH) B JTI0OOH MOMEHT BPEMEHH pa3Mep MaccHBa JOKEH ObITh (PUKCUPOBAHHBIM.
Crincku no3BossroT 6osee 3 (HeKTUBHO HCIIOIB30BATh MaMATh KoMIbloTepa. CIIUCKU TO3BOJIAIOT Oojiee

MIOJTHO MCIIOJB30BaTh MEXaHU3Mbl IUHAMHYCCKOMN MaMSITH. U CIINCOK M €TI0 3JIEMEHTHI MOTYT OBITE -

HAMUYECKUMH. DTU OTPAHUYECHHS] CHUMAIOTCA C UCIIOJIb30BAHUEM CTPYKTYp THIA CIUCOK, XOTs 100aB-
JIAIOTCS U HOBBIE HEJIOCTATKHU, B YACTHOCTHU: TPYAHO IOJYYUTh JOCTYI K 3JIEMEHTY CIIMCKA 110 HOMEDY.
CaMbIM BaKHBIM NPEUMYIIECTBOM CIIUCKOB SIBJISIETCS BO3MOYKHOCTb XPAaHEHUs PA3HOTHIIHBIX CTPYKTYp-
HBIX MEPEMEHHBIX, €CJIM MCIOJIb30BaTh JUIS aapecalii CIHCKOB yKa3zaTenu Tuma Void. DT 0coOeHHO-
CTH U MIPOOJIEMBI MBI PACCMOTPHM HUXKE.

3.5. [IpocTeiimuii cNuCcoOK, CO3AaAHHBIH BPYUYHYIO

B IMPUHOUIIC, I IMOCTPOCHUA CIIMCKAa JOCTATOYHO TOJBKO OTACIBHBIX 3JIEMCHTOB CIIMCKA U Op-
raHn3anuvu CBA3U MCIKIY HUMMU. OTO MOKHO MOSICHUTH Ha mpumepe:

// CTpyKTypa camMOro npocToro 3fieMeHTa Crmcka
struct Elem{
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Elem * pNext; // agpec cnegytowiero anemeHTa cnucka (3ameTbTe, ykaszatenb uMeeT Tun (Elem *))
int ListVal; // nHdopmauusi, cogepxkallasica B Cnmcke

o

// OnucaHue n nHMuManu3aLmns 3NEMEHTOB CrUCKa — TPeX:
Elem LE3 = { NULL, 3 }; // NULL — HyneBoW1 yka3aTeflb — HET CCbI/IKK Ha APYrve NIEMEHTHI
Elem LE2 = { &LE3, 2 }; // &LE3 - 3agaHve agpeca TpeTbero anemeHTa B pNext
Elem LE1 = { &LE2, 1 }; // &LE2 - 3apaHve agpeca BTOpOro anemeHTa B pNext
C TakuM CIIUCKOM y>K€ MOYKHO pa0oTaTh, HAIPUMEP, €T0 pacrevararh:

// MeyaTb
printf ("MNeyaTtb cnucka B umkne: \n" );
Elem * pETemp = &LE1; // Bo BpeMeHHyI0 NepeMeHHyto - yKa3aTeslb 3a4aeM aapec NepBoro 3eMeHTa
while ( pETemp != NULL)
{
printf ("9nemeHT npoctoro cnucka Elem: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALIVS: BaxkHelwumin onepaTtop Ans paboTsl CO CMIMCKOM
¥
PesynbTar paboThl hparmMeHTa mporpamMmbi:
MNeyaTb cnucka B uUMKAe:
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3

PaCCMOTpI/IM TAKKC IIPUMEP PYUYHOT'O CBA3BIBAHUS CIIMCKA:
Onucanue TPEX HE3AIIOJIHCHHBIX 3JICMCHTOB!

// Py4HOe cBsi3biBaHME M1 pacneyaTka Cnmcka

Elem E11; // MepBbiit an1eMeHT 6€3 HMLMaNU3aLmum
Elem E21; // BTopoit anemMeHT 6€3 nHuumanmsalum
Elem E31; // TpeTuit anemMeHT 6€3 MHMLMANM3aLUmm
Ell.Listval = 10;

E11.pNext = &E21;// Ccbinaetcs Ha 2-I4 3NEMEHT
E21.ListVal = 20;

E21.pNext = &E31; // Ccbinaetcs Ha 3-14 aneMeHT
E31.ListVal = 30;

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

// MeyaTb

Elem ETemp = {&E11 ,NULL };

printf ("Coaepxwvmoe py4dHoro crnimcka: \n");

while (ETemp.pNext !'= NULL )

{

printf ("9nemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBuraums
¥

/l

Pesynbrar paboThl pparmeHTa mporpaMMsl:
CopepxUMOe py4HOro Crucka:

dnemeHT = 10
dnemMeHT = 20
dnemeHT = 30

3.5.1. CTpyKTyphl CHHCKOB U CBSI3b 3JIEMEHTOB CITUCKOB

OpHako TpH MPOTPaMMHUPOBAHUH BO3HHKAET HEOOXOIMMOCTh HAXOXXICHUS TIEPBOTO IIEMEHTA
CHHCKa JJIs Hayasa paboThl co CMCKOM. TO €CTh Hy)KHO XpaHHUTh aJIpec EPBOTO JIEMEHTa B OTAEIb-
HOU mepeMeHHOH. Takasi lepeMeHHas1, coJepKanias aapec MepBoro JIEMEHTa CIIMCKa YacTO Ha3bIBaeT-



OIl T'YUMI] 2023 JIPN29 Bonbmiakos C.A.

cs1 rosoBou crimcka. OHa MOKeT OBITh 3a7[aHa THIIOM JTMOO yKa3zarenb Ha 3jemeHt (Elem * - pHead),

1100 3amaBaThCs caMuM TUIOM 3seMenT crincka (Elem Head). Beibop criocoba 3aganust roj0BbI CIIHC-
Ka YacTO 3aBUCHT OT XapaKTepa pelraeMoi 3a7auu u yao0cTBa paboThl CO CIMCKOM. B HEKOTOpHIX 3a-
Jlauax co CIUCKaMH, HEOOXOJMMO 3HATh KaKOW M3 3JIEMEHTOB CIHCKA SIBISICTCS IMOCJIEIHUM (XBOCT). B
YaCTHOCTH 3TO Ba)KHO JUIs TOOABJICHHUsS B KOHEI CIIUCKa (B XBOCT) WJIM OpPTraHW3aIlMy JBYHAINPABICHHBIX
CITMCKOB (0 HUX peub MOUAET mo3janee). st 3Toro npeaycMaTpuBaroT Takke CHEIUATbHBIN yKa3aTelb
(Elem * - pTail) unu cneunanbHyro nepemeHHyto - aneMeHT crnircka (Elem Tail). Kpome atoro, B He-
KOTOPBIX CIy4asXx Ba)KHO 3HATH TEKYIEEC YHCIIO JIEMEHTOB CITUCKA (CIUCKHA — TUHAMHYCCKHE CTPYKTY-
pbI AaHHbIX). [IJIs1 3TOr0 MOKHO BBECTH CICHHANBHYIO MepeMeHHYIo 1estoro tumna (nCount). lnst cesizu
CIKCKOB UCTIOJIB3YETCSl B OTJEIBHBIX DJIEMEHTAX CIEIMAbHOE T0JIe — YKa3aTelb Ha CICAYIOIINN 3ie-
menT (Elem * - pNext). Ha pucyHke, npeacTaBIeHHOM HUXKE MOKa3aHbl PACCMOTPEHHbIC BBIIIIE 3JIEMEH-
ThI CITUCKOB:

Cnucok (List) Elem,
[ lonoeacnucka | »__Agpec | WHdopmauusa |
pHead l Elem;
Y —
KaSaTeJ('llglgﬁniJ;eMeHT I A,U,peC I VIHd)OpMaLWIﬂ I
nCount Elems
TekylLee Yncrno | Agpec | WHdbopmauus |
3remMeHTOoB B cnucke (n) W
N pNext
E Ykasartenb Ha 3fIeEMEHT —
v (Elem #) Elem,
| Xeoctcnucka | »{ O(NULL) | WHdpopmauusa |
pTail
YkasaTenb Ha anemMeHT —
(Elem *)

Takum 00pa3om, IJisi OMUCAHUS OTACIBHOTO CIHCKA IEIeCO00Pa3HO BBIACIUTH CIENUATBHYIO

CTPYKTYPY JAaHHBIX THIA:
struct EList{ // MNpocTeiiwas cTpykTypa cnncok Elem - anemMeHTapHbIN CnnMcok
Elem * pHead; // l'onoBa cnvcka
Elem * pTail; // XBOCT cnncka
int Count; // CyeTumnk a3n1eEMEHTOB
}#

Torna, B COOTBCTCTBHUH C OIMUMCAHUAMU IPCAbLAYIHICTO IIpUMEpPA MOXKHO OITMCATb CI[aHHHﬁ CIIN-

COK TaK:
//Onncanne n HMUMann3aums NpocToro Cnvcka
EList FirstList = { &LE1 , &LE3, 3}; // 3 - Yncno aneMeHTOB B CNUCKE
// MeyaTb 3TOro cnucka
printf ("MNevaTtb cnucka FirstList B umkne: \n" );
pETemp = FirstList.pHead; // Bo BpemMeHHyO MepeMeHHylo - yKasaTesb 3aJaeM agpec rosoBbl
CnuKa

while ( pETemp !'= NULL) // NpoBepka NpoxoXxaeHns NocneaHero sneMeHTa cnmcka

{

printf ("2nemeHT npoctoro cnucka FirstList: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALINA: BaxkHenwmin onepaTop ANs paboTbl CO CMCKOM
b

Pe3ynbTar pacrieyaTky Takoro CIHACKa:

MeyaTb cnucka FirstList B uukne:

dnemMeHT npocToro cnucka FirstList: 1



OIl T'YUMI] 2023 JIPN29 Bonbmiakos C.A.

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

Baxxno B JAOITOJIHCHUE OTMCETUTH CICAYIOLICC. I[aHHBIﬁ CIIUCOK SBJACTCA OAHOHAIPABJICHHBIM:
ABWIKCHUC 1O CIIMCKY BO3MOKHO TOJIBKO B OAHOM HAIIPpaBJICHUHW — OT I'OJIOBBI K XBOCTY, TaK 3a/IaHbI yKa-

3aTreny. Y MOCIEIHETo JIEMEHTa CIIUCKa (XBOCTa CIUCKA), IO CTaHIaPTHOMY COIJIAILIEHUIO, YKa3aTellb-
anpec 3agaercst paBHbIM HYJTHO (0, NULL — xoHCTaHTa 3Tana KOMOWISIKK). DTO MO3BOJISIET IPOBEPUTH
3aBepIlCHUE IUKIIA iedaTu. B npyrom ciydae 3aBepiiieHne UKIa MOKHO ObLJIO ObI TPOBEPUTD, UCTIOb-
3ys aapec xBocta crucka (pTail), cpaBHHB ero ¢ aapecoMm TeKymiero siemeHta s nedatr. Ocoboe
BHHUMAaHUE yJIeJIUM BBIJIEJICHHON KpacHbIM LIBETOM cTpouke ¢ kommeHTapuem HABUT'ALIMA. B stom
orepaTope MpUCBauBaHUS MbI C MIOMOIIBIO OJTHOTO yKazarens (PETemp) Ha Texyuuii sJeMeHT criucka
dopmupyeTcst ykaszaTellb Ha clieayromuii aieMenT ciucka (PETemp->pNext), pe3ynbrar 3anoMuHaeT-
cs1 B nepBoM ykasarene (PETemp). Takoii orneparop obecriedrBaeT HaBUTAIMIO 1Mo crucky. OH Oyzaer
MHOT'OKPAaTHO BCTPEYAThCS B HAIIUX MIPUMEpax.
pETemp = pETemp->pNext;

3.6. CTpyKTYpa 3JIeMeHTa CIMCKA C BJIOKEHHbIMU M BHEIIHMMH JAHHBIMHU

Beimie Ob110 OTMEYEHO, 4TO MHPOPMAIUS B AJIEMEHTaX CIIHCKA MOXKET XPaHUThCS Pa3HbIMH CIIO-
cobamu:
e JlaHHBIC 3aIIUCHIBAIOTCS B CAMOU CTPYKTYPE DJIEMEHTA B BUJI€ OTACIBHBIX IIEPEMEHHBIX
e JlaHHBIC 3aIMCBHIBAIOTCS B CAMOU CTPYKTYpE JIEMEHTA B BUJI€ CTPYKTYPHOHN NIEPEMEHHOU
e JlaHHBIC 3alMCBIBAIOTCA B CTPYKTYpE 3JIEMEHTA B BUJE yKa3aTels Ha CTPYKTYPHYIO Ilepe-
MEHHYI0, ITaMATh I10J] KOTOPYIO BBIACISETCS TUHAMUYECKHU.
Ha pucysnke, npencTaBIeHHOM HUXKE, TIOKA3aHbl TH BAPUAHTHL.

OneMeHT cnucka, BKIIYaloLWmn
(@ [CAgppec_ | ®awmmns | Kypc | Owknag_| oThernbHbIE AaHHble

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

AnemeHT CMNunckKa, C ykasartenem
(¢) [Ampec_I_ Vvasatens ] Ha cTpyKTypy (Student)

S
S

‘\ CTpyKkTypHasi nepemeHHas
Tuna (Student)

[Ipumepamu BapraHTOB TaKUX CTPYKTYP MOTYT CIYKHUTh CIEAYIOIINE:
// CTpyKTypa Ans AeMOHCTpaumu
struct Student {
char Name[20];
int Num;
float Oklad;
}¥
// CTpykTypa Tvna (a)
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struct aElem{
aElem * pNext; // agpec cneaytowlero asneMeHTa cnmcka
char Name[20]; // vHdopmMaums dammnum, cogepXkallascs B CrUCKe
int Num; // nHdopMauuns 0 HoMepe - Kypce, CoaepXallasics B CrMcKe
float Oklad; // vidopmaums 06 oknage, cogepxkallasica B CMcKe
}¥
// CtpykTypa Tmna (b)
struct SNode{
SNode * pNext; // agpec cneayoLero anemMeHTa crnmcka
Student Stud; // CtpykTypa Student BkitoueHHasi B afieMeHT Crncka
¥
// CtpykTypa Tvna (c)
struct cElem{
cElem * pNext; // agpec cnegytowlero aneMeHTa cnmcka
Student * pStud; // YkazaTenb Ha cTpykTypy Tuna Student
}¥
[Tpumepsl paboTa ¢ TAKUMH CTPYKTYPaMHU JIEMEHTOB CITHCKA:
SNode SN3 = {NULL , {"Kons", 3, 30.0f}};
SNode SN2 = {&SN3 , {"MeTts", 2, 20.0f}};
SNode SN1 = {&SN2 , {"Bans", 1, 10.0f}};
// MeyaTb
SNode * pETemp = &SN1; // Bo BpeMeHHy0 NepeMeHHY0 - ykasaTesb Ha 1-11 aneMeHT
while ( pETemp !'= NULL) // lNpoBepka NpoxoXzaeHus nocreaHero sfieMeHTa cnmncka
{
printf ("3nemeHT cnncka B umkne:Name - %s Num - %d Oklad - %f \n" , pETemp->Stud.Name
, PETemp->Stud.Num , pETemp->Stud.Oklad);
pETemp = pETemp->pNext; // HABUTALINS: BaxkHenwmin onepaTop Ans paboTbl CO CrNCKOM

b
Pe3ynbpTat pacreyaTky Takoro Crucka
dneMeHT cnucka B uukne:Name - BaHa Num - 1 Oklad - 10.000000
dnemeHT cnucka B uukae:Name - Meta Num - 2 Oklad - 20.000000
dnemMeHT cnucka B uukne:Name - Kona Num - 3 Oklad - 30.000000

3.7. OJIHOHaHpaB.]IeHHLIe U ABYHAIIPpaBJCHHbLIC CIIMCKH

bonee ynobHsIMH U “OBICTPOJACHCTBYIOIIMMU, TIO CPABHEHUIO C OHOHANPABICHHBIMU CITUCKA-
MU, CYUTAIOTCS JABYHANPABJICHHbIE CIUCKU. B HUX HaBUramus 1o CucKy MOXET OCYIIECTBIATHCS KaK B
OpsIMOM, TaK M B 00OpaTHOM HarmpasiieHuu. J[jst 3Toro B CTpyKType Kaxkaoro snemenra crucka (DElem)
MpeyCMOTPEHO JIBa yKa3aTels ([Ba ajpeca): yka3aTenb Ha caeayroumii anemeHnT (PNext) u ykazarens
Ha MPEbLIYIHH dneMeHT (PPrev).
struct DElem{
DElem * pNext; // agpec cnegytowiero aneMeHTa cnmcka (3ameTtbTe, ykazatenb umeeT Tun (Elem *))

DElem * pPrev; // agpec ghtlsleotuj anemeHTa cnncka (3ameTbTe, ykaszatenb uMeeT Tun (Elem *))
int ListVal; // nHdopmauusi, cogepxkaliasica B Crmcke

I
[Ipu »tom cormamenus s HysgeBoro (NULL) mocnennero snementa crimcka (st pNext) u
nepBoro (s pPrev) crpaseaauBel. J{as ¢IMHCTBEHHOTO 3JI€MEHTA CITUCKA (OH M TIEPBBIMA U MOCTICTHUI
OI{HOBpeMeHHO) CIIpaBCJIMBa TaKasAd MHUIUAJIN3ald ABYHAIIPABJICHHOI'O 3JICMCHTA!
DElem D1 = {NULL,NULL, 5}; // O6a agpeca-ykasaTensi paBHbl HyJIO
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Ha PUCYHKC IJid CpaBHCHHA NPCACTABJICHBI BAapWAaHTBI OPraHU3alun
JABYHAIIPaBJICHHOI'O CIITMCKOB:

OIHOHAITPABJICHHOIO M

OnHoHanpaeneHHbIN CANCOK

QBYHaHQaBﬂeHHbIIZ CNUCOK

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

N

YkasaTenb Ha criegyoLmi
anemeHT - pNext

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

YkasaTernb Ha npeablayLnin
anemeHT - pPrev

3.8. CraTnueckue u AUHAMHUYIECCKHE CITMCKHU

Criucku MOTyT OBITh CTATMYECKUMH M JIMHAMUYECKHUMH. B mepBoM cilydae U CIHMCKOBasi CTPyK-

Typa U CaMU 3JICMCHTBI CIIMCKa JOJI?KHbI OBITH OIIMCAHEI B nporpamMmme npeaABapUuTCJIbHO. BaMeTI/IM, OIIC-

paTHBHasl MaMATh TAKXKe JJI1 HUX BBIIENAETCS MpeBapuTesibHO. [IpuMepsl CTaTUYeCKUX CIUCKOB OBbLIN
paccMOTpEeHbI B Mpeapiaymux pasaenax. [locne 3aBepieHus pabOThl yAansiTh MaMsTh JJIS STUX CITUC-

KOB HE€ Ha10, OHa OCBO60)K,Z[3€TCH ABTOMATHUYECCKU IIPHU 3aBEPIICHUN IIPOTrPaAMMEBEIL.

I[J'ISI AUHAMUYCCKHUX CITMCKOB MAMATh MOA 3JICMCHTBI, a, BOBMOKHO, U I1OJ] CITUCKOBYIO CTPYKTY-

Py BBIIEISETCS BO BPeMsl BBITIOJIHEHHS TPOrpaMMbl ¢ omoIiibio 3ampocoB k OC (pynkmuu malloc, cal-

loc u np.). [locne 3aBeprieHust pabOTHI BBHIICICHHAS MMaMSATh JOJDKHA OBITH BO3BparieHa ((QYyHKIH

free). IlycTb anst mpuMepa Mbl IMEEM TaKyIO CTPYKTYPY CIHCKa M €r0 JJIEMEHTOB

// CaMbli1 MPOCTOMN 3NIEMEHT CrncKa
struct ListElem{
ListElem * pNext; // agpec cneaytoLero anemMeHTa crnmcka

int ListVal; // nHdopmauus, cogepxkaliasica B Cmcke

b

// CTpyKTypa npoCToro crnmcka

struct List {
ListElem Head; // F'onoBa cnvcka CTyKTypHas NepeMeHHasl @ He yKa3aTesb

ListElem Tail; // XBocT crnncka
int Count; // CyeTumnK 3/1EMEHTOB

¥

JI1st 5TUX CTPYKTYP (2JIEMEHTOB CIIMCKA M CAMOTO CIHCKA) BBICIUM TUHAMUYECKYIO MTaMSTh:
#include <malloc.h>

// BUHAMUYECKWE CIMUCKN

//BblaeneHune namMaTu ons crvcka
List * pDList = (List *) malloc (sizeof(List));
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// BblaeneHne namMaTn Ans ogHOro aneMeHTa crmcka
ListElem * pTempElem = (ListElem * )malloc (sizeof(ListElem));
// 3anonHeHne anemMeHTa Crucka AaHHbIMU
pTempElem->pNext = NULL; // Bcero oavH anemeHT
pTempElem->ListVal = 5;
// 3aHeceHune 3NeMHHITa CnMcka B rofioBy Crimcka
pDList->Head.pNext = pTempElem;
pDList->Tail.pNext = pTempElem;
// YTeHune n neyaTb 3HaUYEHWs NEPBOro AMHAMMYECKOro 3/leMeHTa AMHAMMYECKOro Cnmcka
printf ("3HaueHne nepsoro anemeHTa: %d \n", pDList->Head.pNext->ListVal);
// OcBoboXxaeHne NaMaT U NOA SNEMEHT U CMNCOK
free (pDList->Head.pNext);
free (pDList);
Pe3ynbrar paboThl 3TOM TPOrpamMMBI:
SHaueHme nepBoro sjeMeHTa: 5

3)1601) I AWJUTIOCTpaly IMOKa3aHO ,2106aBJ'IeHI/Ie TOJBKO OJHOI'O 3JIEMCHTA CIIMCKAa. B APYyrux
IIpru MEpax Mbl paCCMOTPHUM CITHCKHU C OOIBIINM YHCIIOM DJIEMEHTOB.

3.9. Onepauuu st padoThI CO CIUCKOM
OcHoBHBIE 00IITHE OTepaiu ISl pabOTHI CO CITUCKAMH:
e (Co3gaHHME HOBOT'O CIIHCKA
e JloGaByieHHE HOBOTO AJIEMEHTa B CIIMCOK (B TOJIOBY, B XBOCT ¥ 110 HOMEPY)
e VYjaneHue 3J€MEHTa U3 CIUCKa (U3 TOJIOBBI, C XBOCTA U 110 HOMEPY)
e (OuyuCcTKa BCEro cIuckKa
e Pacneuarka BCEro CITMCKa
e [louck sneMeHTa B CITUCKE IO HOMEPY HIIU TIO KITIOUY.
e 3ameHa MeCcTaMU AJIEMEHTOB 10 HOMEPaM
Ot onepanuu OyAyT pa3IuvaThCs AJIsS OJHOHANPABICHHBIX U JIBYHANPaBIECHHBIX CIIUCKOB, JIJIS
JTUHAMUYECKHX U CTAaTHYECKUX CIHCKOB, a TAKXKE JIJIsi CITUCKOB, B KOTOPBIX YUTeHa creluduKa XpaHu-
MBIX OOBEKTOB. B OCHOBHOH TeopeTHdecKkoil 4acTh MbI OyJieM paccMaTpuBaTh MPUMEPHI PabOTHI C
CIIUCKaMMH. yI[aHeHI/Ie 3JIEMECHTOB 110 HOMepy onepauym OYCHb CJIOXKHAas IJIA OIIHOHaHpaBHeHHbIX CIIHUC-
KOB, TIOSTOMY B 3TOM 4acTH HE pacCMaTpPUBAETCSI.

3.10. Pyunas paéoTa ¢ oJJHOHANIPABJEHHBIM CIIMCKOM
PaccMoTpuM OCHOBHBIE omeparnyy it padoThl ¢ OJHOHAIIPABICHHBIM CIIMCKOM. byniem ucmosb-

30BaTh CIEIYIOIIYIO CTPYKTYpPY 3JIEMEHTA!

struct ListElem{
ListElem * pNext; // agpec cneaytoLlero aneMeHTa crnmcka
int ListVal; // nHdopmauus, cogepxkallasica B Cmcke

o

@®parMeHT MporpaMMsbl JJIsi PyYHOTO CBS3bIBAHUS CTATHUECKOIO OJTHOHANPABICHHOIO CIIMCKA!

// Py4HOe cBsi3bIBaHME M pacrneyaTka Crnmcka

ListElem E11;

ListElem E21;

ListElem E31;

Ell.Listval = 1; // 3HayeHune nHdopmaumm 1-ro aneMeHTa
E11.pNext = &E21;// Ccbinaetcst Ha 2-14 3NIEMEHT
E21.Listval = 2; // 3HaueHne nHdopmMaumm 2-ro aneMeHTa
E21.pNext = &E31; // CcbinaeTcs Ha 3-i 3neMeHT
E31.ListVal = 3; // 3HaueHnne nHdopmMaumm 3-ro aneMeHTa
E31.pNext = NULL; // He ccblnaeTcst HM Ha Koro

// MeyaTb cnucka
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ListElem ETemp = {&E11 ,NULL }; // BpeMeHHbI 31EMEHT AN HaBUraLum
printf ("Cogepxxnmoe pyyHoro cnmcka: \n");
while (ETemp.pNext != NULL )

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

¥

PesynbraT paboThl IPOrpaMMBbI:
CoAepkuMoe py4HOro CrucKa:

dnemeHT =1
dnemMeHT = 2
dnemeHT = 3

3.11. CTpykTypHl AJs1 100aBJIeHNUs U yIaJdeHHus (CMUCOK C YKA3aTeJISIMHU)

// CaMblih NpOCTOM 3NEMEHT Crncka
struct Elem{
Elem * pNext; // agpec cnegyrowero aneMeHTa cnmcka
int Listval; // nndopmaums, cogepxkaliasics B Cnmncke
)&
// CTpyKTypa Ans ogHOHanpaBieHHOro cnmcka
struct EList{ // MpocTelwas cTpyKTypa Cnncok Elem - afeMeHTapHbIN Crcok
Elem * pHead; // l'onoBa cnncka
Elem * pTail; // XBOCT cnncka
int Count; // CY4eTuMK 3/1EMEHTOB
)7
3.12. OnucaHue cNUCKAa U (PYHKIMSA pacneyaTKH CIUCKA (CIUCOK € yKa3aTeJsiMH)

I

/1] ®yHKUMM Ans neyvaTy CrmCKoB

T

void PrintList( EList * pList )

{

printf ("MevaTb cnucka B dyHKumm Yncno = %d \n", pList->Count );

Elem * pETemp = pList->pHead; // Bo BpeMeHHy0 NepeMeHHyt0 - yKasaTesb 3a4aeM aApec rosioBbl CNvka
while ( pETemp != NULL) // MNpoBepka NpoxoxaeHuns nocreaHero afeMeHTa crnmcka

{

printf ("9nemeHT npoctoro cnuncka B yHkumn: %d \n" , pETemp->ListVal);

pETemp = pETemp->pNext; // HABUTALMSA: BaxkHenwmii onepaTtop Ans paboTbl CO CUCKOM

¥

)&

////OnwcaHme W HMLManu3aumsa npocToro cnmcka (Ha OCHOBE 3M1EMEHTHOMO CMUCKA)

Elem LSE3 = { NULL, 3 }; // NULL — HyneBol yka3aTeslb — HET CCbISIKM Ha ApYyrve 3N1eMeHThI

Elem LSE2 = { &LSE3, 2 }; // &LE3 - 3agaHve agpeca TpeTbero anemeHTa B pNext

Elem LSE1 = { &LSE2, 1 }; // &LE2 - 3agaHve agpeca BTOporo snemMeHTa B pNext

EList SecondList = { &LSE1 , &LSE3, 3}; // 3 - Y1cno anemMeHTOB B CMMCKE rofoBa, XBOCT, YNC/0 3/1eM

/l
PrintList( &SecondList );

PesynbTar paboTsl IpOrpaMMBI:

MeyaTb cnucka B ¢pyHKuMm Yucno = 3
dnemMeHT NpocToro cnucka B ¢yHkuum: 1
dneMeHT NpoOCTOro cnucka B OYHKUUU:
dnemMeHT NpoCTOro cnucka B ¢yHkuum: 3

N

3.13. J/lobaBJieHHe B T0JIOBY CIUCKA (CIUCOK € YKA3aTeJIsIMH)
// HoBblii 3nemMeHT ans f1obaBneHus B rosfioBy
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Elem ENew = {NULL , 5};

ENew.pNext = SecondList.pHead;

SecondList.pHead = &ENew;

SecondList. Count++;

PrintList( &SecondList );
PesynbTat paboThl MpOrpaMMBl:
MeyaTb cnucka B ¢pyHKumm Yucno = 4
dnemeHT NpoCTOro CnUcka B (GyHKUUM:
dnemMeHT NpOCTOro cnucka B OYHKLUU:
dnemeHT NpoCTOro CNUcKa B ¢YHKLUUWU:
dnemMeHT NpoCTOro cnucka B ¢pyHkuum: 3

N P W0

3.14. Jlo6aBieHHe B XBOCT CIUCKA (CMUCOK C YKA3aTeJIsIMH)
// dneMeHT Ans nobaBneHnst B XBOCT
Elem ENew2 = {NULL , 10};

/11
ENew2.pNext = NULL; // ns HageXHOCTK

SecondList.pTail->pNext = &ENew?2;

SecondList.pTail->pNext = &ENew?2;

SecondList. Count++;

PrintList( &SecondList );
PesynbraT paboThl MpOrpaMMBbL:
MeyaTb cnucka B $yHKUuM Yucno = 5
dnemMeHT NpoOCTOro crnucka B QpyHKUUM:
dnemeHT NpoCTOro CnUcKa B ¢YHKLUUKU:
dnemMeHT NpoCTOro cnucka B QpyHKuuUM:
dnemMeHT MpoCTOro crnucka B QpyHKuuM:
dnemMeHT npocToro cnucka B ¢pyHkuum: 10

W N P U

3.15. YaaJjieHue U3 roJioBbl CMCKAa (CIUCOK € YKA3ATeJISIMH)

// YOAJNNEHUE w3 ronosbl

SecondList.pHead = SecondList.pHead->pNext;

SecondList. Count--;

PrintList( &SecondList );
Pesynbrat paboThl mporpaMmebl:
MeyaTb cnucka B ¢yHKuum Yucno = 4
dneMeHT NpoCTOro cnucka B ¢yHkuum: 1
dnemMeHT NpoOCTOro Crnucka B QpyHKuum: 2
dnemMeHT NpoCTOro cnucka B ¢yHKuum: 3
dnemMeHT npocToro cnucka B ¢pyHkuum: 10

3.16. YaajieHue U3 XBOCTA CNHCKA (CMUCOK € YKA3ATEJIAMH)

// YOAJNNEHUE n3 xBocTa (B 3TOM criMcke CrnoXXHee BCEro)
// MNownck npegnocnegHero Ans HOBOro XBOCTa

Elem * PrevTailElem = SecondList.pHead;

Elem * ETempCurr = SecondList.pHead;

while ( ETempCurr->pNext != NULL)

{

PrevTailElem = ETempCurr;

ETempCurr = ETempCurr->pNext;

)&

SecondList.pTail = PrevTailElem;
PrevTailElem->pNext = NULL;
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SecondList. Count--;
PrintList( &SecondList );

Pe3ynbrat paboThl MpOrpaMMmBbl:

MeyaTb cnucka B ¢pyHKuum Yucno = 3
dneMeHT NpocToro cnucka B ¢yHkuum: 1
dneMeHT NpocToro cnucka B OyHKuUuu: 2
dnemMeHT NpocToro cnucka B ¢yHKuum: 3

3.17. Jlo6aBJieHue B roJiOBY ciucKa (CIUCOK 0e3 yka3zaTeJeil)

Jlns moGaBiieHHsT 3JIEMEHTa B TOJIOBY CIUCKA OOBSIBUM CTPYKTYPHYIO NEPEMEHHYIO CIHCOK
(MY_List tuna List) u BpyuHyI0 3aIIOMHAM 3HA4YEHHUsI [Tl TOJIOBBI M XBOCTA CITHCKA.

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

struct Elem{

Elem * pNext; // agpec cneaytowero aneMeHTa cnmcka

int ListVal; // nHdopMauusi, cogepxkallasicsa B CrmcKe
ot

struct List {

Elem Head; // l'onoBa cnincka 6e3 ykasaTtenei

Elem Tail; // XBocT cnncka 6e3 ykasatenei

int Count; // C4eTumnk 31EMEHTOB

o

// OnucaHne n nHMUManmM3aums nNpocToro Cnmcka
List MY_List;
MY_List.Head.pNext = &E11; // MepBbIit 31EMEHT crincka
MY_List.Tail.pNext = &E31; // MocneaHWin 3NeEMeHT crncka
// HoBbIl anemMeHT ang aobasneHus
ListElem ENew = {NULL , 5};
// 0o6aBnTb 3N1eMeHT crnucka B ronosy
ENew.pNext = MY_List.Head.pNext;
MY_List.Head.pNext = &ENew;
MY_List. Count++;
PacneuaTka cnmcka mocie 100aBIICHUS:
ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbIN 371eMEHT Ha Ha4asno Crucka

printf ("Coaep>uMoe pyyHOro cnvcka nocne gobasneHunst B ronosy: \n");
while (ETemp.pNext !'= NULL )

{
printf ("OnemeHT = %d \n", ETemp.pNext ->ListVal );
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ETemp.pNext = ETemp.pNext ->pNext ; // HaBuraums
I
PesynbTar pacneuarku:
Conepxumoe py4yHOro Cnmucka nocje fob6aBjieHUA B roJioBy:

dnemeHT =5
dnemeHT =1
nemeHT = 2
3nemeHT = 3

3.18. Jlo6aBJieHue B KOHell cMCKA (CMUCOK 0e3 yka3aTeJieil)

[Ipu noGaBnenun B KOHell (B XBOCT) CIMCKa JIJIi U3MEHEHHS aJipeca UCIOJIb3yeTCsl 3HaueHUe
yKazarens, Kortopoe 3ammcaHo B moie Tail.pNext cTpykTypbl cmucok. Anpec HOBOTO 3JIEMEHTa

[HobaBrieHne B KOHeLL cnmcka (B XBOCT)

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

0 [HoBbi anemeHT | [ Aopec | Wndopmaums |

o

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

[ Anpec | Vindbopmaumsa |

| Xsoctcnucka |

MY _List.Tail.pNext
(RENew?2) 3amuceiBaeTCs mMoJie ajapeca MPeabIAyIIero MOCASAHEr0 3JEMEHTa CIMCKAa W T0Je XBOCTa
(Tail) ctpykTypsl criucka. AApecHOE Mojie HOBOTO 3JIEMEHTA J0JKHO ObITh HYJICBBIM, B HAIlIEM CITydae
MBI UCITIOJIb30BaAJIM HTHUIIUAJIN3AITUIO 3ICMCHTA.

// DobaBneHne B XBOCT

ListElem ENew2 = {NULL , 10};

ENew?2.pNext = NULL;

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

MY_List.Tail.pNext = &ENew?2;

MY_List. Count++;

// Pacneyatka cnmcka ... (Kak B npeayayLleM criyyae)
PesynbTar pacneuarku:

Copepxumoe py4yHOro crnucka nocne pobaBneHMs B XBOCT:

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

3.19. ®yHKuus pacnevyaTKy OJHOHANPABJIECHHOI0 3J1eMEHTHOI'0 CIIMCKA
Hwxe npuBeneH ¢parMeHT MpOrpaMMbl, Ha KOTOPOM PACHOJIO0XKEH LUK PACIeYyaTKU CIHCKA.
Croucok B JaHHOM Cilydyae 3aJaeTcsl Iepejaueii mapamerpa mepBoro 3jaeMeHra cnucka. OTmereMm, uTo
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MOYKHO OBLTO OBI TIepe1aBaTh M YKa3aTelb Ha MEPBbIA 3JIEMEHT, TAKOH aJlTOPUTM MBI PACCMOTPHM IT03/1-
Hee.

// PacnevaTka cnucka, NOCTPOEHHOro Ha anemeHTax ListElem
void PrintElemList ( ListElem H )

{
printf ("MNevatb cnncka: \n");
ListElem * pE = H.pNext ;
while ( pE I=0)
{

printf ("3nemeHT = %d \n", pE->ListVal );

pE = pE->pNext; // O4eHb BaXHO - HaBMUraumsl No Crimcky

}o

¥

Chayayia mevaTaeTcs 3arojloBOK MevaTH, a 3aTeM MOCJIEeI0BATEIbHO pacleyaThIBAIOTCS BCE die-

MEHTHI CITUCKa, JUIs repedopa 3JIEMEHTOB CIIUCKA MCIOJIb3YETCsl OTIEpaTop HAaBUTAIMH, a ISl IPOBEPKHU

KOHIIa IIMKJIa 3HaYeHHUE TEeKyIllero aapeca (ykasarenb - PE). Boi3oB 3T0il (hyHKIIMK yepe3 CTPYKTypy

crucok (List - MY _List) BeIrIsLIuT Tak (MOy4eHHBIN aJpec MepBOro 3JEMEHTa CIHCKa Mpeodpas3yeT-

Csl B CaM 3JIEMEHT C TTOMOIIBIO OTepaIiy pa3bIMEHOBAHU):
PrintElemList ( *(MY_List.Head.pNext) );

Takas 3anuCh SKBUBAJICHTHO CIEAYIOIIECH 3aIIMCH ISl HALLIETO IpUMepa:
PrintElemList ( E11);

Pesynbrar BeIBOJA:!
I[leuaTe cnomcka:

SnemMenT = 1
SneMeHnT = 2
SneMenT = 3

3.20. Yajienue U3 roJioBbl ciucka (Cnucok 6e3 ykasareJieii)

Onepauml YAAJICHHA U3 I'OJIOBBI HAMHOT'O ITPOIIC, YEM OIICpaluu ,Z[06aBJIeHI/IH. I[JISI YAAJICHUA U3
TOJIOBBI (OTMETUM, YTO CIUCOK OJTHOHAMPABICHHBIN) JOCTATOYHO M3MEHHUTH 3HAUCHUE aJpeca, Coaep-
JKAaIEerocst B TOJIOBE CIUCKA!

YoaneHue ¢ Ha4vana cnucka (U3 rososbl)

MY_List.Head.pNext YRansemuIn anemeHT
| Agpec | Wndopmauus |

| Tonosa cnucka Elem;
Elem,
0 MY_List.Head.pNext = Anpec | Wudpopmaums |
MY_List.Head.pNext->pNext;
MY_List. Count--; Elem;
| Agpec | Wudbopmaums |
P pNext
. . H YkasaTernb Ha 3neMeHT
MY_List.Tail.pNext V — (Elem *) Elem,

| Xsoctcrmcka |————»] 0 (NULL) | WHdbopmaumsa |

Texct ImporpaMMmal YJaJICHUA U3 I'OJIOBBI BRITTIAAUT TAK:

// YoaneHue 13 ronosbl Crivcka
printf ("Cogepxxvmoe cnvcka Ao yaanexHus us ronosel: \n");
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PrintElemList ( *(MY_List.Head.pNext) );
MY_List.Head.pNext = MY_List.Head.pNext->pNext;
MY_List. Count--;
printf ("Coaepxuvmoe cnucka nocne yaaneHus U3 ronosbl: \n");
PrintElemList ( *(MY_List.Head.pNext) ); // Bbi3oB hyHKUMM NeyaTn crncka
Pesyinbrar BeIBOJA!
Co.qep)l(umoe CNMUCKa A0 yAaJsieHMA U3 roJioBbl:
MeyaTb cnucka:

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

Copepxumoe CnucKa rnocne ypasneHUA U3 roJioBbi:
NeyaTb cnucka:

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

3.21. YaajieHue U3 XBOCTA cNicKa (CMUCOK 0e3 yka3aTeJieii)
VYnanenue ¢ XBOCTa CIKCKa JUIsl OJTHOHANIPABICHHOTO CIIMCKa HAMHOTO CJIOXKHEE, TaK Kak aJpec
NPEIOCIICAHETO JIEMEHTa ¢ XBOCTa HEM3BECTEH. B 3TOM citydae rmepBOHAYaIbHO ONpEACISeTCs aipec

YpnaneHuwe ¢ XxBocTa cnucka (c_ xBocTa)

Elem

MY _List.Head.pNext !
(Toromacmea ] "L_Aapec | Vingopmaum |

() V Elem,

0 | Nndpopmaums |
() MY_List.Tail.pNext = pPrevTemp; A

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

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

| XeocT cnucka [ O(NULL) | Wndbopmaums |

9TOTO AJIEMEHTA: HYXKHO “I00eKaTh” JI0 XBOCTA, 3a[IOMHUB MPEIBAPUTEIBHO aJAPEC MPEABIAYIIETO dJie-
MeHTa (PPrevTemp), a 3aTemM BBINTOJTHUTH OIEPAIUIO yaajaeHUs (M3MEHUTh aJpec XBOCTa CITMCKa U 00-
HYJIUB aipec y HaWJCHHOTO MPEANOCIEAHETO SJIEMEHTA).

// YnaneHue c XBocTa crvcka
printf ("CoaepxvMoe cnucka Ao yaaneHus ¢ xsocta: \n");
PrintElemList ( *(MY_List.Head.pNext) );

ListElem * pPrevT = MY_List.Head.pNext;

// ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbI yKa3aTenb Ans UUKia

ListElem * pPrevTemp = MY_List.Head.pNext; // BpeMeHHbI ykazaTenb A1 NpeablayLlero aieMeHTa
if ( pPrevT != NULL ) // DnemMeHTbl B CNCKe eCTb

{
while ( pPrevT != NULL)

{
pPrevTemp = pPrevT; // 3anoMvHaHue npeaplayLero sanemMeHTa
pPrevT = pPrevT ->pNext ; // HaBuraums
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if (pPrevT->pNext == NULL ) break;

}

// YnaneHue nocnegHero anemMeHTa

MY_List.Tail.pNext = pPrevTemp;

pPrevTemp->pNext = NULL;

MY _List. Count--;

// MeyaTb N3MEHEHHOro CnMcKa Crmncka

printf ("Cogep>xmmoe cnmcka nocne yganeHus ¢ xsocta: \n");
PrintElemList ( *(MY_List.Head.pNext) );

¥

Pe3yJ'II>TaT BBIBOJIA:
Coaepxumoe
Me4yaTb CNUCKa 3/1eMEHTOB:

dnemeHT
dnemeHT
dnemeHT
dnemeHT

Copepxumoe
MeyaTb cnUcKa 3N1EeMEHTOoB:

dnemMeHT
dnemMeHT
dnemeHT

CNMUCKa A0 yAaJsieHMA C XBOCTa:

1
2
3
10
CMUCKa nocJsie yaaseHnAa C XBOCTa:

1
2
3

IIpumeuyanue 1. PaccMOTpeHBI OCHOBHBIE OIEpAliy T00ABICHUS U yNAJCHUS DJIEMEHTOB B/U3

crmckoB. K COXKaJICHUIO, OHHU B TAKOM BUJAC NPUMCHHUMBI TOJIBKO JJI YaCTHBIX CIIy4acB, TaK KaK 0OBIYHO

TCKYHIICC COCTOAHHUEC CIIMCKA 3aPaHCC HCU3BCCTHO. B okxoHUaTenrHOM BUJC IIpU ,Z[O6aBJ'ICHI/II/I " yAaJICHUHU

HEOOXOJMMO YYHUTHIBATh CICAYIONMUE (PaKTOPhI: TEKYIee COCTOSIHUE CIUCKA (TMYCT JIM OH?), KaKUM OH
OyJIeT TocIie BBIMOJIHEHHS OTIePAIliU, KaK HY)KHO YCTAHOBUTh OCHOBHBIC TOJISI CTPYKTYPBI CITUCKA TIOCIIe

3aBeplueHus onepanuu. B pasnene mpumepoB maHHeIXx MY mpezicTaBieHbl QyHKUIUM Oojiee yHHBeEp-

CAJIbHOT'O XapaKTepa AJId BBIIIOJIHCHUA 9TUX OHepaHHﬁ.

3.22. O4YHCTKa CTATHYECKOI0 CIUCKA (cucok 0e3 yka3aTeieil)

Z[J'Iﬂ OYUCTKHU CTAaTHYCCKOI'O CIIMCKA, BCC 3JICMCHTBI KOTOPOI'O ABJIAIOTCA TAKIKC CTATHYCCKHUMU

(omucaHbl B MPOrpaMMe) JOCTATOYHO YCTAHOBUTH YKA3aTEH TOJIOBBI U XBOCTA B HYJIb, IIPH MOCTPOCHUH
CIIMCKa C IIOJIIMH B BUAC DJICMECHTOB CIIMCKA.

struct List {

ListElem Head; // l'onoea cni1cka

ListElem Tail; // XBocCT cnucka
int Count; // CY4eTunK 3/1EMEHTOB

¥

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

Ecmu crmcok OpTraHru30BaH IO-APYIroMy, IJid T'OJOBbBI MU XBOCTa HCIIOJIB3YHOTCA YKA3aTCJIM Ha

AJIEMEHTHI CIIMCKA, TO OYHUCTKA CIIUCKA OYJET BBITIIAIETh HHAYE!
struct PList {
ListElem * pHead; // Monosa cnucka
ListElem * pTail; // XBocT cniucka
int Count; // CYyeTuMK 3/1EMEHTOB
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¥

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

IIpumeuanue 2: B 3TOM cilydae 3HAUUTENHHO MOMEHSIOTCS TAK)KE MHOTHE JIEHCTBUS IS BBI-
MOJHEHHUs ONepauyid HaJl CHUCKaMU pacCMOTPEHHBIE BbIlIE. [IpuMephl TaKMX CIMCKOB MBI PACCMOTPUM
HIKE Ha OCHOBE JIBYHAIIPABJICHHBIX CIIUCKOB (CM. HUKE B 3TOM riase.).

3.23. IIpoctas pyuyHasi padoTa ¢ JMHAMHYECKHM CIIHCKOM

[Tepen kaxxapIM (hparMeHTOM MPOTPAMMBI JAHO MOSICHEHHUE CYyTH JeHUCTBU. [[1s1 pabOThI HCIIOITb-
3YIOTCS: CTPYKTypa oiHoHampasieHHoro crucka (List) u snementa crmcka(ListElem). s pabotsr
ucnonb3yercst oudaroreka (<malloc.h>). KpacHbM 11BeTOM BbIJIC/ICHBI ONEPAIlA HABUTAIMU T10 CIIUC-
Ky ¥ onepanus paboTbl CO CITUCKIIM.

Coznanuie TMHAMUYECKOTO CITUCKA!

// AMHaMU4YeCcKMin CNMCOK - MoKa TOMbKO pydHast paboTa
////Co3naHne AMHaAMMYECKoro Crmncka
List * pList = (List *) malloc ( sizeof(List));
// HauyanbHas nHuumanmnsaums cnucka
pList->Count = 0;
pList->Head.pNext = NULL;
pList->Tail.pNext = NULL,;
Co3y1anue 3JIEMEHTOB CIFCKA M CBA3LIBAHUE CIIMCKA (TPU DJICMCHTA):

////Co3naHve n gobaBneHne 3neMeHToB
ListElem *pDETemp;
/[1=n
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->pNext = NULL;
pDETemp->Listval = 1 ;
pList->Count = 1;
pList->Head.pNext = pDETemp; // Jo6aBuUTb NepBbiii
pList->Tail.pNext = pDETemp;
// 2 - 1 B ronoy
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval = 2 ;
pDETemp->pNext = pList->Head.pNext;// [1lo6aBuTb BTOPOI B rofioBy
pList->Head.pNext = pDETemp;
// 3 - 1 B XxBOCT
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->ListVal = 3 ;
pDETemp->pNext = NULL ;
pList->Tail.pNext->pNext = pDETemp;
pList->Tail.pNext = pDETemp;// Jo6aB1Tb TPETUIA B XBOCT
////MeyaTb cnvcka
PrintElemList ( *(pList->Head.pNext) );

YnaneHue 4 roJIOBBL CIIHCKA:

////YnaneHue c ronosbl
pDETemp = pList->Head.pNext ; // 3anoMHMM ANns O4UMCTKM NaMsTU
pList->Head.pNext = pList->Head.pNext->pNext;
free( pDETemp ); // Ouuctutb NamsThb
YaaneHue ¢ XBOCTa CIIHMCKa:

////Ynanenus c xBocTa

pDETemp = pList->Tail.pNext ; // 3anOMHMUM ANS OYNCTKM NaMSATH
// Tlonck npeanocneaHero Ans yKopoyeHusl crnmncka

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

{

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

pFind = pFind->pNext;

ot

pFind->pNext = NULL; // YKOpOTUTb CNCOK

free( pDETemp ); // Ounctutb namaTb

/l

printf ("MNeyaTb Nnocne yaaneHus c ronosbl U xBocTta: \n");
PrintElemList ( *(pList->Head.pNext) );

HI/IKJ'I 3aHCCCHUA NTMHAMHWYCCKUX 3JIEMCHTOB B CITMCOK!

// Unkn aMHaMmnyeckoro 3anosiHeHMs cnucka B ronosy (5 31emMeHToB)
for(inti=0; i<3 ;i++)
{
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval =i + 10;
pDETemp->pNext = pList->Head.pNext;// [106aBuTb TEKYLUNIA S/IEMEHT B rOSI0BY
pList->Head.pNext = pDETemp;
b
IleyaTh cnMcKka B ITUKJIC:
// MeyaTb cnucka
pDETemp = pList->Head.pNext;
printf ("MNeyaTtb cnncka nocne gnHammnyeckoro gobaenenus: \n");
while( pDETemp != NULL)
{
printf ("2nemeHT cnucka: - %d \n" , pDETemp->ListVal );
pDETemp = pDETemp->pNext; // HaBuraums
b
OuncTKa TMHAMAYECKOTO CIUCKa (B IMKJIE YIAIsIeM BCe DJIEMEHTBI — PTemp, a 3aTeM CTPYKTY-
py crucka pList, co3ganHoro AMHAMMYECKHM BEIIIE )

////Ounctka anHammnyeckoro cnmcka (C rosioBbI?)
pDETemp = pList->Head.pNext;

k=1;
while( pDETemp != NULL)
{

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

b
free (pList);

Pa6oTsl nporpamMmal U1 TUHAMHUYCCKUX CIIMCKOB!
MeyaTb cnUCKa 3/1IeMEHTOB:

dnemeHT = 2
dnemeHT =1
dnemeHT = 3

MeyaTb nocne yAaneHnAa C roJsioBbl U XBoCTa:
Me4yaTb cnNUCKa 3/1eMEHTOB:

dnemeHT =1

MeyaTb cnucka nocne AuHamu4eckoro pob6aBneHus:
3nemeHT cnucka: - 12

dnemeHT cnucka: - 11

3nemMeHT cnucka: - 10

3nemMeHT cnucka: - 1

Ilocme YAAJICHUA C T'OJIOBBI M XBOCTa B HAIEM CIIMCKE OCTACTCA TOJIBKO OJWH 3JICMCHT. HpI/I J0-
OaBJICHHH B TOJIOBY B IHMKIJIC TPEX 3JICMCHTOB, 06111ee YHUCJIO 3JIEMCHTOB YBCIIMYUBACTCA 1O YETBIPCX.
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3.24. TIpocTas py4Hasi padoTa ¢ AByHANIPaBJIeHHbIM CIIUCKOM

Ha pucyHke nokaxem, 4To JOJKHO IPOUCXOIUTH MpU JO0OABICHUH JIEMEHTA B TOJIOBY IS ABY-
HaIpaBJIEHHOTO crucka. [ Apyrux omepauuil puCyHKH B 3TOM pasfene MpUBOAUTH He Oynem. Ux
MOKHO HOCTPOMTH IO aHAJIOTMU. B Texcte omepanuu A00aBieHUs U yJAJIEHUS BBIJCICHBI KPACHBIM

IIBETOM.
[obaeneHne B Ha4yano cnucka (B ronosy)

My_DList.pHead A

[ Tonosa cnvcka_| () Anpec |/A4”-Rec [WHdopm. |
Q)]

[ Agpec | 0  [Wndopm./] [ Agpec | AnRec [MHdopm. |
(
(11 [ Anpec | A,L'J,Rec [WHdbopm. |
My DList.pTail *

| Xsoctcnmcka |——— ] 0 | Ampec [UHdopm. |

Onucanue JABYHAIIPABJIICHHOI'O CIIMCKA U €0 3JICMCHTOB.

// CTpyKTypa AaHHbIX AN AEMOHCTPALIMM
struct Student {

char Name[20];

int Num;

float Oklad;

)
// CTpyKTypa 3nemMeHTa ABYHanpaB/eHHOro Crncka Ans AeMOHCTpaLmnn
struct DElem {
DElem * pNext;
DElem * pPrev;
Student * pSTud;
)
// CTpyKTypa ABYHanpaBAEeHHOro Cnncka Ans AEMOHCTpaLMm
struct DoubleList {
DElem * pHead; // l'onoBa cnucka - ykasaTesnb
DElem * pTail; // XBocT cnucka - ykasaTenb
int Count; // Yvcno anemeHTOB
)o

Munmmanmzammg m 3anonHenune cnucka (Doublelist) cratnyecknumu »ieMEHTaMHM  CIIHACKA

(DElem):
// Cnuncok
DoubleList My_DList;
// IHMumnanu3aums AByHanpaB/ieHHOro Cnmcka
My_DList.Count = 0;
My_DList.pHead = NULL;
My_DList.pTail = NULL;
// TlepBbI aneMeHT ABYHaNpPaBeHHOMo 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,"lMNeTpos");
// BTOpOIt 3neMeHT [AByHanpaBfieHHOro Crmcka
DElem D2 = { NULL , NULL , NULL};
D2.pSTud = (Student *) malloc ( sizeof(Student));
D2.pSTud->Num = 2;
D2.pSTud->0Oklad = 20.0f;
strcpy( D2.pSTud->Name,"Cuaopos");
// TpeTWin aneMeHT [ABYHanpaBfieHHOro Crmcka
DElem D3 = { NULL , NULL , NULL};
D3.pSTud = (Student *) malloc ( sizeof(Student));
D3.pSTud->Num = 3;
D3.pSTud->0klad = 30.0f;
strcpy( D3.pSTud->Name,"/BaHoB");
// OobaBneHne B CMCOK Tpex
My_DList.pHead = &D1;
My_DList.pTail = &D3;
// Npsmas agpecauus
D1.pNext = &D2; // Tekywmi1 (NepBbli) cCbinaeTca Ha creaytowmnii (BTOpon) ...
D2.pNext = &D3;
D3.pNext = NULL;
//ObpaTHas aapecaums
D1.pPrev = NULL;
D2.pPrev = &D1;
D3.pPrev = &D2; // MNocneaHuii cCbinaeTcs Ha NPeAnocneaHni ...
My_DList.Count = 3;
PacneuyaTka cycka B IIMKJIE B 00paTHOM MOPSAKE JIJIs PUMEpa.

// MeyaTb cnmcka B 06paTHOM NOpPSiAKE ANs npuMmepa
printf ("MeyaTb ABYHanpaBneHHOro cnncka B obpaTHOM 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 obpaTHOM nopsiake
b
JobaBieHue B TOJ0OBY B JIBYHAIPABICHHOM CIIMCKE:
// HoBbI# 3nemMeHT ans no6aBneHusi B rofoBy
DElem DHEAD = { NULL , NULL , NULL};
DHEAD.pSTud = (Student *) malloc ( sizeof(Student));
DHEAD.pSTud->Num = 5;
DHEAD.pSTud->Oklad = 50.0f;
strcpy( DHEAD.pSTud->Name,"TOJIOBA");
// [obaBneHune B ronosy (CM. pUCYHOK)
DHEAD.pNext = My_DList.pHead;
DHEAD.pPrev = NULL;
My_DList.pHead->pPrev = &DHEAD;
My_DList.pHead = &DHEAD;
My_DList.Count++;
JloOGaBicHHE B XBOCT B JIBYHANIPABJICHHOM CIIHCKE:

// HoBbIli 2n1eMeHT ang obaBneHus 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");
//0o6aBneHve 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++;

Pacneyarka cycka B IIMKIIE B OPSIMOM HOPSIKE:

// PacneyaTtka
printf ("\nMNeyaTb AByHanpaBneHHOro cnucka nocne aobasneHus B rofoBy 1 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; // HaBuraums
b
YaaneHue U3 roJ0OBbI B IBYHAIIPABICHHOM CIHCKE:
// YnaneHue 13 ronossl
My_DList.pHead =My_DList.pHead->pNext;
My_DList.pHead->pPrev = NULL;
My_DList.Count--;
VaaneHne U3 XBOCTa B JIBYHAIPAaBICHHOM CIIHCKE:

// YaaneHue 13 xBoCTa
My_DList.pTail = My_DList.pTail->pPrev;
My_DList.pTail ->pNext = NULL;
My_DList.Count--;

PacmeuaTka crmcka B IIUKIIE B IPSIMOM MOPSIIKE:

// Pacne4yatka
printf ("\nlNeyaTb ABYHaNpaBAEeHHOro CNncka Nocne yaaneHus U3 rosiossl 1 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;
Jo
OuncTKa CIIMCKA TBYHANPABAEHHOTO CTATUYECKOTO CIHCKA
// OumncTka cnucka
My_DList.pHead= NULL;
My_DList.pTail= NULL;
My_DList.Count = 0;
Pe3ynbpTaThl paboThl (hparMeHTa IporpaMMbI ¢ JIByHAIPaBICHHBIM CIIUCKOM:
NeyaTb ABYHanpaB/eéHHOro cnucka B 06paTHOM nopagke:
®am -> UBaHOB Kypc -> 3 Oknag -> 30.000000
dam -> CupgopoB Kypc -> 2 Oknag -> 20.000000
dam -> MeTpoB Kypc -> 1 Oknag -> 10.000000

MeyaTb AByHanpaBieHHOro cnucka nocJsie pob6aBneHUs B rosoBy M XBOCT:
®am -> TOJIOBA Kypc -> 5 Oknag -> 50.000000
®0am -> MeTpoB Kypc -> 1 Oknag -> 10.000000
®am -> CugopoB Kypc -> 2 Oknag -> 20.000000
®am -> MBaHoB Kypc -> 3 Oknag -> 30.000000
®am -> XBOCT Kypc -> 10 Oknag -> 100.000000

MNeyaTb ABYHanpaB/IeHHOrO CMUCKa Mocne yAaneHUA U3 roJioBbl U XBOCTA:
dam -> MeTpoB Kypc -> 1 Oknaa -> 10.000000
®oam -> CupgopoB Kypc -> 2 Oknap -> 20.000000
dam -> UBaHoB Kypc -> 3  Oknag -> 30.000000
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3HaKOMCTBO C BBITIOJTHEHHEM OIIEPAIMid [Tl IBYHANPABICHHOTO CIHCKA MTO3BOJISET CIENIATh BBI-
BOJl, YTO ONEpaluH A0OABICHUS U yNAJICHHUS BBIOJIHSIIOTCS 0OJee MPOCTO, B YACTHOCTH OTCYTCTBYIOT
IUKJIBI JUTS TIOMCKA XBOCTA CIUCKA (TPEIBIAYIIEro 3JIEMEHTa OT XBOCTa), KOTOPbIE HEOOXOAMMBI IS
BBITIOJIHEHHSI OTEpalii ¢ OJHOHANPABIEHHBIMU CITUCKaMHM, TPOIIE BBIMOJHUTH pacliedyaTKy CIHUCKa B
00paTHOM HOpSAKE.

4. IIpuMepbl NPOrPAMMBI C_HCHO0JIb30BAHHEM (l)aﬁJIOBOI‘O BBOJa M BbIBOJAa

Bropas yacTe 3a1aHus, IOMUMO NIEPBOM CBA3aHHOM C M3y4YEHHEM TEOPETUYECKOIO pasjesa 3a-
KJIIOYAaeTcsl B TOM, 4TOObI HcnbITaTh B npoekTte CU yxe oTiiakeHHbIE IPOrpaMMbl U (parMeHThl Ipo-
rpaMM. Bo3MokHO, 4TO, OCBauBasi TEOPETUYECKYIO YaCTh PabOThI, Bbl YK€ Ha KOMIIBIOTEPE IIPOBEPHIIN
BBITNIOJIHEHHE (PparMEHTOB TEKCTa U IMPUMEHEHUS PA3IMYHBIX ONEPaTOPOB U aJrOPUTMOB (U3 pazzena 3),
Toraa BaM OyJieT Mpolle IMPOJEMOHCTPUPOBATh UX paboTy IpenojaBaTento. B nomnonHeHue K npume-
paM, pacIoJIOKEHHBIM BBIIIE HYKHO MUCHBITATh U U3YUYUTh NIPUMEPHI PACIIOIIOKEHHBIE HIDKE. DTH JIEeH-
CTBUS JKEJIATEIbHO CAENATh B OTIAAUUKE. B NpuokeHnn Takke MpeicTaBIcHbl HHTEPECHBIE IPUMEPHI
0 TeMe J1abopaToOpHOM PabOTHI.

JIi1st 3TOrO HY*X)HO co31ath mycroii mpoekt B MS VS (Test_LR2), kak onucaHo Bblle, CKOIHPO-
BaTh uepe3 Oydep oOMeHa B HETO TEKCT IaHHBIX IPUMEPOB, OTJIAUTh €r0 U BHITIOJIHUTD.

4.1. llpumepsl, oNUCaHHbIE B TeopeTHYeckoii yactu JIP

HyHO BHMMAaTelIbHO M3yYUTh U MPOBEPUTH PAOOTy BCEX MPUMEPOB U3 TEOPETUUYECKON HacTh
JIP. Ot npumepsl pacrosiokeHsl Bolle. Bee mpuMepsl MOKHO CKOIIMPOBATh B CBOM MpoekT. Bee 3tu
3aJ]JaHus BBIMOJHSIOTCS 0053aTEIbHO, OHU HE TPEOYIOT JOMOJIHUTEIHPHON OTIAJKH | JIeTKO (depe3 Oydep
obomena -Clipboard) nepenocsitest B mporpamMmy. Bee gpparMeHTBI JOIKHBI IEMOHCTPUPOBATHCS TIPETIO-
naBartenro. B yacTHOCTH, B TEpBOH, TEOPETHYECKON YaCTH MPEICTABICHBI CIIEAYIONINE IPUMEPHI:

1. Co3zganue mpocTenIIero Crucka BpyyHyro.

Pacniewatka npocreiiiero crrcka B nukie (FirstList).
Ipocreiimmii quHamudeckuii crmcok (PDList).
Pyunas paboTa ¢ 0JJHOHaNpaBIEHHBIM CIIUCKOM Ha OCHOBE JIEMEHTOB.
Pyunas paboTa ¢ 0 JHOHAIPaBICHHBIM CITMCKOM Ha OCHOBE cTpyKTyphl (MY _L.ist).
Pyunoe no6aBneHue u yaajaeHue B TOJIOBY U XBOCT.
PacnieuaTka ofHOHANIPABIIEHHOTO CIIHCKA C TIOMOIIBIO (DYHKITUH.
OuncTKa CTaATUYECKOTO U JMHAMUYECKOTO CIHCKOB.
Pabora ¢ quHaMUYeCKUM CIIUCKOM (ykaszaTens - pList).

© oo N AW

10 Pabora ¢ nBynanpasienusiM crickom (My_DList).
Kpome 3Toro Huxe npeacTaBiIeHbl TPUMEPBI, KOTOPhIE MOTYT OBITh TIOJIC3HBIMH, B TOM YHUCIIC U

IIPY BBIMOJIHEHUH KOHTPOJIBHBIX 33aHui. VX TOXe jKenaTeNbHO U3YyYUTh U IPOBEPUTH B IPOIPAMMHOM
npoekTe. BeinoiaHeHne 3TX 3a1a4 He 0043aTeIbHO.

4.2. CTpYKTYpPbI JAHHBIX JJIsl IPUMEPOB € OTHOHANIPABJIEHHbIMHU CIIHCKAMM
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CTpykTyphl daHHBIX s snmemenTta cnucka (ListElem) u camoro crucka (List) mpemcraBieHs

Hke. OHU UCTIONB3YIOTCA JIJIs1 BCEX MPUMEPOB C OJHOHANPABICHHBIMHU CITUCKAMHU.
// SnemMeHTbI cnucka
struct ListElem{
ListElem * pNext; // agpec cneaytoLLero afemMeHTa cnmcka
int ListVal; // niudopmauums, cogepxxallascs B CriMcke

¥

// CTpyKTypa cnmcka
struct List {
ListElem Head; // l'onoBa crnncka
ListElem Tail; // XBocT cnncka
int Count; // CY4eT4MK 3/1EMEHTOB
¥

4.3. ®yHKIUH 115 paGoThl ¢ OAHOHANPABJIEHHBIM CIIUCKOM

Hwxe npuBeneHsl yHUBEpcanbHble (QYHKIMH Ui paOOThI ¢ OJHOHAIPABICHHBIMH CITUCKAMH.
OTH QyHKIIMH UCTIOIB3YIOTCS B MPUMEpax MPEACTaBICHHBIX B CIEAYIOUIMX pa3zeniaX JaHHBIX METOIH-
YECKMX yKa3aHUM.

// NobaBneHne aneMeHTOB B OAHOHAMpPaBeHHbIN CNMCOK (B roS1oBY)
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)++;

}¥

// NobaBneHne aneMeHTOB B OAHOHAMpPaBIEHHbIN CNMCOK (B XBOCT)
void AddTailList( List * pL , ListElem * pE)
if (pL->Head.pNext == NULL) {pL->Head.pNext = pE; pL->Tail.pNext = pE;}
else
{
// Tlonck XBOCTa cnmcka
ListElem * pELast;
ListElem * pCurr;
pCurr = &(pL->Head) ;

// Unkn noucka xBocTa

while ( pCurr->pNext != NULL )
{

pELast = pCurr;

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

¥

// YoaneHve aneMeHToB 13 0AHOHanNpaB/ieHHOro cnucka (13 ronoBbl)
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)--;
b h
// YoaneHve anemMeHToB M3 0AHOHanpaB/ieHHOro cnmcka (M3 XBOCTa)
void DelLastList( List * pL )
{
if (pL->Head.pNext == NULL) return ;
// Unkn nomncka xBOCTa Cruncka
ListElem * pE;
ListElem * pTemp;
ListElem * pELast;
// OOVH 3NEMEHT B CNNCKe
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 ;
// Mounck xBocta
while ( pE->pNext '= NULL )
{
pELast = pE;
pTemp = pTemp->pNext;
pE = pE->pNext;
o
// HaliieH KoHeL cnncka v rnaBHoe Mnpeabiaylimnnepes KOHLIOM
pELast->pNext = NULL;
pL->Tail.pNext = pELast;
pTemp->pNext = NULL;
(pL->Count)-- ;
/!
hor
// MeyaTb cnucka
void PrintList( List L)

{
if (L.Head.pNext == NULL) {
printf ("Cnucok List nyct! \n");
return;};
printf ("Mevatb cnucka List(Cuetumk = %d): \n", L.Count);
ListElem * pE = L.Head.pNext ;
while ( pE '= 0)
{

printf ("2nemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // OueHb BaXKHO - HaBMraums no Crmcky

U

ot

4.4. ®yHKIUH BCTABKHU U yAAJIEHUS 110 HOMEPY B OJHOHANIPABJIECHHOM CIIHCKe

Hwxe npuBeneHsl yHuBepcanbHble (QYHKIMM Ui paOOThl ¢ OJHOHAIPABICHHBIMH CIUCKAMH.
OTH QyHKIIMM MOTYT MCIIOJIB30BaHbI Ui J00aBICHUS M yIAJICHUS JEMEHTa 10 HOMEpY, YTO B 00IIeM
HE OYEHb XapaAKTEPHO JJIS1 CHMCKOBBIX CTPYKTYP JAHHBIX.
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by

// ODobasneHne no HoMepy (HOMEpPOM HenocpeacTBeHHO) HyMepauus ¢ Hyns
void AddListNum( List * pL , ListElem * pE , int Num)
{
/1l
if ( Num <= NULL) {AddList( pL , pE ); return;}// B ronosy
if ( Num >= pL->Count ) { AddTailList( pL , pE); return;}// B xBocT
// OobaBuTb B cepeamHy Num > 0 u1 Num < Count
// HaltTn ykasaTenb 3agaHHOro HoMepa
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,

q)DaFMeHT TCKCTAa IIpOoTrpaMMbl JIJIA IIO63.BJI€HI/I$I B CITMCOK:

//OYHKUNN JOBABJTEHUSA ans ogHOHapaBneHHOro crnvcka

ListElem E55 = {NULL , 55};

ListElem E77 = {NULL , 77},

ListElem E99 = {NULL , 99};

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

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

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

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

PesynbraThl paboThl MPOTPAMMBI.
MeyaTb CNUCKA 3/1IEMEHTOB:

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

qDYHKI_II/IH AJIg yOAaJICHUS 5JIEMCHTA U3 CITMCKaA:

//YnaneHue 13 cnucka no Homepy
void DelListNum( List * pL, int Num)
{
// MpoBepka Ha NpaBUIbHOCTb HOMEpPa A/S yAaeHns
if (( Num < NULL) || ( Num > pL->Count)) return; // HeT yaaneHus
// TpoBepka Ha NepBblit U NOCNEAHNMI
if ( Num <= NULL) {DelList( pL ); return;}// B ronosy
if ( Num >= pL->Count ) { DellLastList( pL ); return;}// B xBocT
// Yoanutb B cepeamHy Num > 0 n Num < Count
// HaliTu ykasaTtesnb 3aAaHHOro HoMepa
ListElem * pTemp = pL->Head.pNext;
int nCur ;
for (nCur =1 ; nCur < Num ; nCur++)
pTemp = pTemp->pNext;
// YaaneHwue
pTemp->pNext = pTemp->pNext->pNext;
//Bbixoa,
return;
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@parMeHT TeKCTa MPOrpaMMBbl [Tl YIAICHUS U3 CIIHCKa:

//OYHKUMN YOANEHNSA pnst ogHOHapaBAeHHOro crmcka

printf ("Coaepxumoe cnucka Ao yaanexnus dyHkupsamm: \n");
PrintElemList ( *(MY_List.Head.pNext) );

DelList( &MY_List); // W3 ronosbl

DelLastList( &MY_List ); // 3 xBocTa

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

printf ("CoaepxumMoe cnuncka nocne yaaneHust gyHkumamum: \n");
PrintElemList ( *(MY_List.Head.pNext) );

PesynbraThl paboThl MPOrpaMMBbl IPU yJAJICHUH.

Coaepxum
MeyaTb

dnemeHT
nemeHT
dnemeHT
dnemeHT
dnemeHT
dnemeHT
Coaepxum
MeyaTb

nemeHT
dnemeHT
dnemeHT

Moe cnucKa A0 yAaneHUA QYHKUUAMM:
CNUCKa 3/1eMeHTOB:
55
=1
=2
929
=3
= 77
Moe CrnUcKa nocsie yaaneHusa QGyHKLUUAMM:
CNUcCKa 3/1eMeHTOB:
=1
=2
=3

4.5. 3aMeHa ABYX 3JIeMEHTOB 110 HOMepPY B OJJHOHANIPABJICHHOM CIIMCKe

@OyHKIMsA 715 3aMEHBI ABYX AyieMeHToB cnrcke (SwapNum). JlanHas GyHKIMS MOKET ObITh HC-

MMOJIb30BaHa IJIA PA3JIMYHBIX aJITOPUTMOB COPTUPOBKHU CITMCKOB. ]_IJ'ISI 3aMCHBI YKa3bIBAIOTCA JBa HOMEpPA.

Jns ynobcTBa
BOJISIFOIIAS TTOJT

¥ TPO3PAYyHOCTH 3aMEH HCIOJB3yeTcsl BcroMmoraTenbHas Gpyukuusa (GetListNum) mos-

HOMCDPY HOJYYHUTh aJIpCC 3JICMCHTA CIIMCKaA.

// Mony4yeHne anemeHTa no Homepy 6e3 yaaneHms
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;
// MpoBepka Ha NpaBUIbHOCTb HOMEpa ANs yaaeHns
if (( Num < NULL) || ( Num > pL->Count)) return -1 ; // HeT yaanenus
// MpoBepka Ha NepBbIi 1 NocneaHUI
if ( Num <= NULL) { *ppE = pL->Head.pNext ;
*ppPrev = &(pL->Head);
return 0;}// TOJIOBA
if ( Num >= pL->Count ) { *ppE = pL->Tail.pNext ;
*ppPrev = &(pL->Tail);
return 0;}// XBPCT
// Yaanutb B cepeamHy Num > 0 u Num < Count
// HaltTu ykazaTtenb 3aaHHOro HomMepa
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 0;
b
@DyHKIMS 3aMEHBI [0 HOMEPY
// 3aMeHa B cnncke no HoOMepy
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 3neMeHTbI
{
//
pTemp = pPrevE1l->pNext;
pPrevEl->pNext = pPrevE2->pNext;
pPrevE2->pNext = pTemp;
/!
pTemp = pE1l->pNext;
pE1l->pNext = pE2->pNext;
pE2->pNext = pTemp;
b
return;
¥
[Tpumep ucnonbzoBanust GYHKIIUU 3aMEHBI IO HOMEPaM B CITUCKE.

printf ("Cogepxxvmoe crivcka nocne SWAP no Homepy: \n");
SwapNum ( &MY_List, 1, 5);
PrintElemList ( *(MY_List.Head.pNext) );
Pesynbrat paboThl QyHKIIMH 3aMEHBI:
MeyaTb CNUCKa 3/IEMEHTOB:

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

Copgepxumoe cnucka nocne SWAP no Homepy:
MeyaTb cnuMcka 3/1eMEHTOB:

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

SnemMenT = 1
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4.6. 3amMeHa ABYX 3J1eMEHTOB M0 aJipecy B OJHOHANPABJIEHHOM CIHCKe
OyHKIMS UTS 3aMEHBI ABYX 3JeMeHTOB crcke (SwapPtr). [lannas ¢GyHKIHMS MOXKET OBITH HC-
N0JIb30BaHA IS Pa3IMYHbIX aJITOPUTMOB COPTHPOBKH CIMCKOB. JIJ1sl 3aMeHBI yKa3bIBalOTCA [[Ba ajipeca.
Jnst ynoOcTBa M MpO3pavHOCTH 3aMEH HCIoJb3yeTcs BcnomorarenbHast Gynkuus (GetListPNT) nosso-
JSIFOINAs TI0 a/ipecy MOJIy4YUTh HOMEpP 3JIEMEHTa CIHUCKA.
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 (YHKIIMH 3aMEHBI TI0 aJ[pecaM B CITUCKE.
/// 3aMeHa B CrMcKe Ha OCHOBE 3/IYyMEHTOB - YyKasaTesel Ha HuX
void SwapPtr ( List * pL, ListElem * pE1, ListElem * pE2)
{
int Num1;
int Num2;
if ((GetListPNT( pL, pE1l, &Num1) == true) && (GetListPNT( pL, pE2 , &Num2) == true ))
SwapNum ( pL, Num1 , Num2);
return;

ot

Bb130B (pyHKITMM 3aMEHBI:

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

Pesynbrat paboThl QyHKIMH:
MeyaTb cCnucKa 3/1€MEHTOB:

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

Copepxumoe cnucka nocne SWAP no appecy:
MeyaTb cnucka >/1eMEHTOB:

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

4.7. Onucanue CTPYKTYP M OCHOBHBIX (PYHKUMIA 118 IBYHANPABJIEHHOI0 CIIMCKA
CTpYKTYpBI TaHHBIX, HEOOXOJUMBIE ISl IEMOHCTPALIUN PaOOTHI C JBYHAIIPABICHHBIMH CIHCKA-
MU B CJIEYIOIIUX IPUMEPAX.
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// TpoCTOiA 3neMeHT ABYyHaNpaBNeHHOro cnuncka - CTpyKTypa
struct Node {

Node * pNext;

Node * pPrey;

int ListVal;

¥

// CTpykpypa Aanst AByHanpaB/eHHOrO CNmcKka
struct DList {

Node Head; // lonosa cnuncka

Node Tail; // XBocT cniucka

int Count; // Yucno anemeHTOB

o

OYHKIMH, HEOOXOAUMBIE I IEMOHCTpPAIUU pabOThl ¢ JBYHANPABIEHHBIMU CIIHCKaMH B Clie-
OYIOLIUX NIPUMEpax.
// IHnumanuzaumsa snemeHTa ABYHaNpaB/eHHHOMO CrMcKa
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;
ot
// ihmumanusauusi AByHanpaBieHHHOro Crmcka
void InitList( DList * pL )
{
pL->Head.pNext = NULL;
pL->Tail.pNext = NULL;
//
pL->Head.pPrev = NULL;
pL->Tail.pPrev = NULL;
pL->Count =NULL ;
o
// PacneyaTtka ABYyHanpaBAeHHHOrO Crncka
void DListPrint ( DList L)
{
printf ("Cogepxwnmoe cnmcka DList: \n");
Node * pE = L.Head.pNext;
if ( pE == NULL) printf ("Cnucok nyct! \n");
while ( pE !'= NULL )
{
printf ("OnemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // O4yeHb BaXKHO - HaBUraums no Crmcky

}¥
// NobaBneHune B rofioBy ABYHanpaB/i€HHHOMO Crincka
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 HoBoOM
pNode->pNext = pL->Head.pNext;

I
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pNode->pPrev = NULL;
// Ans ctapoii nepso
pL->Head.pNext->pPrev = pNode;
// Ons ronosbl
pL->Head.pNext = pNode;
/l
( pL->Count ) ++ ;
bor
// OobaBneHve B XBOCT ABYHaMNpaB/eHHHOIO Cnmcka
void AddTailDList( DList * pL , Node * pNode X
// TpoBepka NycToro crnucka
if ( pL->Tail.pNext == NULL)
{

//80 pobaBneHns cnucok 6bin NycTt
pL->Head.pNext = pNode;
pL->Tail.pNext = pNode;
pNode->pNext = NULL;
pNode->pPrev = NULL;

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

// Ons HOBOW B XBOCT

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

// Onsa 6biBWEN nocneaHen

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

// Onsa xBocta

pL->Tail.pNext = pNode;

// yBENNYMM CYETUMK S/IEMEHTOB

( pL->Count ) ++ ;

}#

Ecnmu onmcanust pyHKuums [uist paboThl CO CIMCKOM BBIHECEHBI B JAPYToil MCXOTHBIA MOAYJb, TO
HY>KHBI IPOTOTUIIBI B TJIABHOM MOAYJIE.

// TipoToTUNbl DYHKUWMIA ANS ABYHaMNpaBIEHHHOMO 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, 3aN0/THEHHE H PACNIeYaTKa IBYHANPABIEHHOI0 CIIUCKA

PaccMoTpuM mpumMep mporpaMmbl, B KOTOPBIi BKIFOUEHO clienyromiee: onucanue crrcka (DList)
u ero snementa(Node); MHUIMATU3AIMIO IBYHANPABICHHOTO CrHcka u ero smementoB (InitList
InitNode); pyunoe no6aBnenue anmementoB B crimcok (AddDList) u pacneuatky cnmcka (DLIiStPrint).

// OnHammnyeckne gByHanpaBfieHHblE CAMCKM
DList L1;
// HayanbHas HacTpoika crnvcka
InitList( &L1 );
DListPrint ( L1 ); // neyaTb nycToro crnvcka
// Ykasatenb Ha AMHaMUYECKMI 3N1EMEHT ABYHAMPAB/IEHHOMO CMCKa
Node * pNode;
printf ("JobasneHune B ronosy: \n");
// BblaeneHve namaTu, 3anosiHEHME NePBOro 3feMeHTa U AobaBneHne B CrIMCOK
pNode = (Node *) malloc (sizeof(Node));
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InitNode ( pNode , NULL,NULL, 1 );
AddDList( &L1 , pNode );
DListPrint ( L1 ); // neyaTb cnvcka C OAHMM 371IEMEHTOM

[Tocne BhIMONHEHMsT (pparMeHTa MPOrPaMMBbI, PACHOJIOKEHHOTO BBIIIE, MOJYYUM CIEAYIOMINN

pe3yabTar:
Copepxumoe cnucka DList:
Cnuncok nycT!
Jo6aBneHue B ronoBy:
Copepxumoe cnucka DList:
dnemeHT =1

Jlo6aBuM e11ie HECKOIBKO AJIEMEHTOB B CIIUCOK U TIOJIyYUM PE3yJIbTaT, PACIIONOKEHHBIN HUXKE:

// BblaeneHve namaTy, 3anofiHEHMWE BTOPOro 3/1eMeHTa
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 3nemMeHTa
printf ("JobaeneHune B xBoCT 1 B ronosy: \n");
pNode = (Node *) malloc (sizeof(Node));
InitNode ( pNode , NULL,NULL, 55);
AddTailDList( &L1 , pNode ); // nobasneH anemeHT B XdocT
DListPrint ( L1 ); // neyaTb cnvcka
PesynbTart:
llo6aBneHve B XBOCT U B roJioBy:
Copepxumoe cnmucka DList:

dnemeHT = 3
nemMeHT = 2
dnemeHT =1
9nemeHT = 55

4.9. CymMa 1e/104MCcIeHHbIX IePeMEHHBIX CIIMCKA
3anoJHUM CIMCOK 3JI€MEHTaMH, KaK B MPeAbLIyIEM MpUMepe, U MOJCUUTAEM CYMMY €ro LIeJo-

YHCIICHHBIX 3HaueHwuit (P Temp->ListVal).

// OMHaMU4YecKnin cnmck

DList L1;

// Hnumannsaumsa cnucka m ero 3arnosiHeHme
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 AaHHbIX B CUCKE

int Sum;

Sum = 0;

Node * pTemp;

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

Sum = Sum + pTemp->ListVal;
pTemp = pTemp->pNext; // O4eHb BaXKHbIA onepaTop -- HaBuraums rno cnucky!!!
}o

printf ("Pe3ynbTtaT cyMMmnpoBaHus B cnimcke: Sum = %d \n\n", Sum);

HaBuraius mo cniuicKy BBITIOJTHICTCS Uepe3 yKa3aTedu Ha CICIYIONHi deMeHT ciimcka(pTemp
= pTemp->pNext). [IpoBepka 3aBepIiieHHs [IUKIA BBIOJIHAETCS CPABHEHHEM STOT0 BPEMEHHOTO yKa-
3arens ¢ HyseBbIM 3HaueHueM ( pTemp 1= NULL).

Pe3yJILTaT eYaTHh CIUCKA U CYMMBI €r0 IEJTOYMCIICHHBIX DJIEMCHTOB:
Copepxumoe cnmucka DList:

dnemeHT = 3
dnemMeHT = 2
dnemeHT =1

Pe3ynbTaT CymMMUpOBAHMA B cnucke: Sum = 6

4.10. CymMa 1 me4yaTh NMepeMeHHbBIX CIUCKA ¢ BJI0KEHHOH CTPYKTYpOi

Brrunciienne cyMMBI U Tle4aTh MEPEMEHHBIX CITUCKA C BIIOKEHHBIMH CTPYKTYpPaMH.
// CTpykTypa Ansi AeMOHCTpaumm
struct Student {
char Name[20];
int Num;
float Oklad;
b
// nsi ogHOHanNpaBIeHHOro CNMCKa C BKIIOYEHHbIMU AaHHbIMU
struct SNode {
SNode * pNext;
Student Stud;
}&

SNode S3 ={ NULL, {"Cvagopos" , 3, 30.00f}}; // ViHMumnanunsaums cTpyKTypbl Npn onmucaHnu

SNode S2 ={ &S3, {"MeTtpos", 2, 20.00f}}; // UHnMumanm3aums CTPyKTYpbl NP1 ONUCaHWUM

SNode S1 ={ &S2, {"VMiBaHoB", 1, 10.00f}};// NHnumanm3zaumsa CTpyKTypbl Npy 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

b

// Cymma

printf ("Pe3ynbtaT cymMmmmnpoBaHus (oknagbl): Sum= %f \n\n", fSum);

Pe3ynbTaTt neyaTun cnmucka v CyMMbl MO CTPYKTYPHBLIM MEPEMEHHLIM:
dneMeHT MpocToro cnucka: MBaHoB 1 10.000000
dneMeHT MpocToro cnucka: lMeTpoB 2 20.000000
dnemMeHT npocToro cnucka: CuaopoB 3 30.000000
Pe3ynbTaT cymmmpoBaHuA (OKnagbl): Sum= 60.000000

4.11. TleyaTh MepeMeHHbBIX CMUCKA ¢ BHEIIHUMH JaHHBIMH (YKa3aTeJIb Ha CTPYKTYPY)

struct DSNode {
DSNode * pNext;
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o

Student * pStud; // Ccbinka Ha faHHbIe, BblaensieMble AMHaMUyecku

// OnncaHne nepeMeHHbIX cnmcka (CBs3b py4YHas)

DSNode DS3 ={ NULL, NULL }; // {"CupopoB", 3, 30.00f}
DSNode DS2 ={ &DS3, NULL }; // {"MNeTpos" , 2, 20.00f}
DSNode DS1 ={ &DS2, NULL }; // {"MBaHoB" , 1, 10.00f}
// 3anonHeHns nepeMeHHbIX Crincka

Student Stud1 = {"MBaHoB2" , 1, 10.00f};

DS1.pStud = &Studi;

Student Stud2 = {"MeTtpoB2", 2, 20.00f};

DS2.pStud = &Stud2;

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

DS3.pStud = &Stud3;

]_II/IKJ'I ncyaTu CIIMCKa:

¥

DSNode * pDSNode = &DS1;

//

while(pDSNode != NULL)

{

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

pDSNode = pDSNode->pNext;

Pe3ynbrar nevatu cnucka

dneMeHT MpocToro cnucka: MBaHoB2 1 10.000000
dnemeHT npocTtoro cnucka: MeTpoB2 2 20.000000
dneMeHT npocToro cnucka: CugopoB2 3 30.000000

4.12. Ileuarn NMEPEMECHHBIX CIIUCKA ¢ TMHAMUYCCKUMHU NaHHBIMU void

CTpyKTypHbl JaHHBIX C YHHBEpCAIbHBIME yKazaTeasimu (tuma Void). Ilpu pabote ¢ ykazarensimu
YHUBEPCAJILHOTO BUA HY)KHO BPYYHYIO CIICJHMTH 33 MPEOOpPa30BaHUEM THUIIOB JaHHBIX M 00CCIIeUnBaTh
KOPPEKTHYIO KOMITHJISILIUIO C SIBHBIM yKazaHueM THIOB (C MOMOIIbI0 KacT-BeIpakeHHH ). Takue CriucKu
IPHUBIICKATEIBHBI TEM, YTO MOTYT XPaHHUTh Pa3HBbIC TUIIBI CTPYKTYPHBIX INEPEMEHHBIX, HO HPH ITOM
HAaIMCAHKE TIPOrPAMM M OTJIAJIKA YCIOKHSIOTCS, @ BEPOSITHOCTh OIIMOOK Bo3pacTaeT. Bo3MOKHOCTD Ta-

KOTO MCIOJBb30BAaHUS yKa3aTesel 0a3upyercss Ha mpaBuie: J000H TUI yKaszaTels MOXKET ObITh Mpeoo-
pa3oBaH K ykazatenro tuma Void. [Ipumepbl yHUBEpPCAIbHBIX CTPYKTYP:

// MMHMManbHO C YHMBEpPCasbHbIMU YKa3aTensaMu
struct VNode {

void * pData;

void * pNext;

o

/!

struct VSList {

void * pHead; // l'onoBa cnucka

void * pTail; // XBOCT cnucka

int Count; // CyeTumnk CTyaeHTOB

}

3armosHeHH CIIMCKOB ¢ VOid-yka3aTensaMu u KacT-BeipakerueM ((Student *)):

// Py4Hoe 3anonHeHue cnucka
VNode V3 = { NULL , NULL};
VNode V2 = { NULL , &V3};
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VNode V1 = { NULL , &Vv2};
/[1-0
V1.pData = (void *) malloc ( sizeof (Student));
strepy( (char *)((Student * )V1.pData)->Name , "MepBbin");
((Student * )V1.pData)->Num = 1;
((Student * )V1.pData)->Oklad = 1000.0f;
//2-1
V2.pData = (void *) malloc ( sizeof (Student));
strcpy( (char *)((Student * )V2.pData)->Name , "Btopoit");
((Student * )V2.pData)->Num = 2;
((Student * )V2.pData)->Oklad = 2000.0f;
/]3-0
V3.pData = (void *) malloc ( sizeof (Student));
strepy( (char *)((Student * )V3.pData)->Name , "Tpetuii");
((Student * )V3.pData)->Num = 3;
((Student * )V3.pData)->Oklad = 3000.0f;
// CNCOK B HalUeM Cilyyae CTaTUYECKU
VSList VL = { &V1, &V3, 3};
// MeyaTb
void * pV;
pV = VL.pHead;
// Lnkn neyatu cnmcka Bpy4HYHO
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; // HaBurauusi no cnvcky
¥
[Tedars pe3ynbTaTOB JJ1s1 YHUBEPCAIBHBIX CIIMCKOB:
MeyaTb 3nemeHTa cnucka: MepBbii 1 1000.000000
MeyaTb dnemeHTa cnucka: Btopo 2 2000.000000
Me4yaTb 3nemeHTa cnucka: Tpetui 3 3000.000000

HyxHo cozgate myctoit mpoekT B MS VS, kak omucaHo BbIIe, CKOMUPOBaTh Yepes Oydep o0-
MEHa B HETO TEKCT IAHHOTO MPUMEPa, OTJIAJUTh €TO U BBHIIIOJHUTb.

5. KourpoJuasHsbie 3axanus JIP No8.

5.1. Co3paTh 0fHOHATIPABJICHHBII CIIUCOK BPYYHYIO

Onucatrp 3J€MEHT OJIHOHAIPaBJIEHHOrO crnucka. Onucarb CTPYKTYpy AJI OJHOHAIIPaBIECHHOTO
cricka (cM. mpumepsl). Co3maTh OJTHOHAIPABICHHBIM CIIMCOK C BJIOKEHHOW CTPYKTYPOW JUISI CBOETO
BapuanTta J[3/KJIP (cM. Tabnuiyy Huxke). CHHCOK CO37aeTcsl BPYUHYIO U YACTUYHO MHULUATU3UPYETCS

IIPU OMTUCAHHH JIEMEHTOB. UHCIIO 2IEMEHTOB CIIUCKa He MeHee 5-TH. [IpoBepka mpaBUILHOTO CO3aHUS
U CBSI3bIBAHUS CIIMCKA BBIMOJIHACTCS B oTiiaquuke (okHo “Local”).

[I1a60H >J1eMeHTa CTIHCKa:

struct FElem{

Elem * pNext; // anpec cieayromiero sneMeHTa CrucKa

int ListVal; }; // undopmariust, coaepkamasicst B CIIHCKE

// OnucaHue ¥ MHAIIUATH3ALKS SJIEMEHTOB CIIMCKa — TPEX:
FElem LE3 = { NULL , 3 }; // NULL — nyneBoii yka3aTejab — HET CCBUIKH Ha IPyTHe
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FElem LE2 = { &LE3, 2 }; // &LES3 - 3amanue aapeca TpeThero 3jaeMenta B pNext
FElem LE1 = { &LE2,1}; // &LE2 - 3amanue agpeca Broporo sieMeHTa B pNext

111a0JIOH CTPYKTYpBI CIIMCKA:

struct FastlList{
FElem * HEAD; // CopepxuT agpec NepBOro sjaemMeHTa CNucka
FElem * TAIL; // CopepxuT agpec Mnoc/iefHero sjfieMeHTa Chucka

}s

5.2. PacneyaraTth 0OJHOHANIPABJIEHHBII CIIUCOK

PacneuaTtath co31aHHBIN B HpeAbLAYIIEM IMYHKTE OJHOHANPABICHHBIH CUCOK. J{is HaBUranuu
10 CIHMCKY MCIIOJIb30BaTh YKa3aTelld U ONEepaTop HaBUraluu 1o cnucky. Coucok HamedaraTh B MPSIMOM
MOpSJIKE.

DdparMeHT eyaTH py4yHOro CIMCKA:
//Cnncok ansa npumepa
FastList Flistl;

// Py4HOe 3ajaHue napamMeTpoB Chucka pNext Listval
Flistl1.HEAD = &FLE1; Anpec (&LE2 1
Flistl.TAIL = &FLE3; LE1 | Apec | ) |

printf ("MevyaTb cnucka B uukae: \n" );

[I1T717777 10777 7777777777777777777 LE2 | Aapec (&LE3) | 2
//KoHTponbHoe 3apaHume N 5.2 MMevyaTb cnucka - ¢par-

MEHT

[1177177771777777717177771777771777 LE3 | Agpec (NULL) | 3

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

peMeHHyW - yKa3aTenb 3ajlaeM ajpec MepBOro 3JieMeHTa
// TMe4vaTb MpocToro cnucka
while ( pFETemp != NULL)

{

printf ("2nemeHT npocToro cnucka FElem: %d \n" , pFETemp->ListVal);
pFETemp = pFETemp->pNext; // HABUTAUMA: BaxHelwwit onepaTop AnA paboTbl CO CMUCKOM
}s5
B pesynpraTe nomyunm:
MNeyaTb cnucka B uMKne:
dnemeHT npocTtoro cnucka FElem: 1
dnemeHT npocToro cnucka FElem: 2
dnemeHT npocTtoro cnucka FElem: 3

5.3. Co3aaTh (PyHKIHIO 1JIsl pacnevyaTKy CUCKa

Coznath QyHKIHIO JJI paclievyaTKy CIUCKa CO CBOMMHU CTPYKTypamu. B kaudectBe mapamerpa
JOJKeH Tepe/aBaThbcs yKazaTeldb Ha CTPYKTypy crnucka. IIpogemoncTpupoBath paboTy (QyHKUMH Ha
CBOEM CITUCKE C BBI30BOM M3 OCHOBHOMW MPOTrPaMMBI.

DyHKIINS I€YaTH PYYHOTO CIIKMCKA:
/// OyHKUMA ne4yaTu cCnucka
void PrintFList(FastList * L)
{
printf ("OYHKUMA: MevaTb cnucka B uuknae: \n" );
FElem * pETemp = L->HEAD ; // Bo BpeMeHHYyW MepeMeHHYyW - yKa3aTenb 33ajaeM ajpec nepBoro sfe-
MeHTa
if(L->HEAD == NULL)
printf ("OYHKUMA: Cnucok nycT: \n" );
while ( pETemp != NULL)
{
printf ("2nemeHT npocTtoro cnucka Elem: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALUA: BaxHenwuin onepatop AnA paboTbl CO CMUCKOM
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¥
return; };

Br130oB dyHKIMH:
PrintFList (&LE1);

B pesyiapTare moay4uum:
OYHKUMA: MevaTb cnucka B uUuKne:
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3

5.4. Hanucatp nmporpamMmy /Jisi 100aBJIeHUs J1IEMEHTOB B OJJHOHATNIPABJIEHHbII CIIUCOK
(B ros10BY cnimcka)

JTo6aBUM B CIIMCOK B TOJIOBY HOBBIN dneMeHT (33) - FLE3S:

[1117771711777777777771777717777771777
//KoHTponbHoe 3agaHue N 5.4a pobaBneHune B ronosy - OparmeHT
[17177777177777777777777771771777177

FElem FLE33 = { NULL , 33 };
FLE33.pNext = Flist1.HEAD ;
Flistl.HEAD = &FLE33;
PrintFList(&Flistl);

B pesynpTaTe noydum:

OPATMEHT: [o6aBneHue 33:
OYHKLUUA: MeyaTb cnucka B UMKAe:
dnemeHT npocTtoro cnucka Elem: 33
dnemMeHT npocTtoro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocToro cnucka Elem: 3

5.5. Co3naTh QyHKIMIO 1JIsl 100ABJIEHHs 3JIEMEHTOB B OJJHOHANPABJIEHHBIN cnucok (B
roJIOBY CITHCKA)

DOyHKIM 100aBICHUS B TOJIOBY:
// Dob6baBuTb B ronosy cnucka

// Do6aBUTb B rojioBy Cnucka
void AddHead( FastList * L , FElem * AddElem)

{

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

J1o0aBUM B roJI0BY Ha OCHOBE (DYHKIIHM.

FElem FLE44 = { NULL , 44 }; // NULL - HyneBoi yka3saTesnb (KOHeL) - HeT CCbUIKM Ha Apyrue

//

AddHead( &Flistl , &FLE44);
// TNpoBepka pobaBneHus
PrintFList(&Flistl);

B pe3ynpTare noaydmnm:
OYHKUMA: MeyvaTb cnucka B uUuKne:
dnemeHT npocToro cnucka Elem: 44
dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npocToro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3
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JlanHble 100aBISIOTCS B TOJIOBY chucka. [IpopeMoHCTpupoBaTh paboTy (QYHKIMH HA CBOEM
cnucke. PacnieuataTh ciucok nmocie 100aBiIeHUs ¢ TOMOIIbIO cBOeH (yHKIUU.

5.6. Hanucath nporpamMmy aJisi 100aBJIeHHS 3JIEMEHTOB B OJIHOHANIPABJIEHHbI CIHCOK
(B XxBOCT crimcKa)

J1o6aBHM B CIMCOK B XBOCT HOBBI#H 31eMeHT (55) — LENEWS5SS5 :
//KoHTponbHoe 3agaHue N 5.5 [lobaBneHne B XBOCT PparmMeHT

[1117177777771771717717177717177117177

FElem FLE55 = { NULL , 55 };

// DNobaBneHne B XBOCT CMUCKa

Flistl.TAIL->pNext=&FLES5 ;

Flistl.TAIL = &FLES55;

// TNpoBepka pobaBneHus

PrintFList(&Flistl);

B pesyiapTare moayyuum:
OparmeHT : Jlo6baBneHue B XBOCT 55:
OYHKUMA: Me4vaTb cnucka B uUUKne:
dnemeHT npocToro cnucka Elem: 33
dnemeHT npocTtoro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocToro cnucka Elem: 3
dnemeHT npocToro cnucka Elem: 55

5.7. Co3gath (PYHKUHIO JJIsi J00aBJEHHSI 3JI€MEHTOB B OIHOHANPABJIEHHBIH CHHCOK
(ro1roBa u xBOCT)

Jlannble 00aBIAIOTCS B XBOCT cnucka. [IpogemMoncTpupoBaTh paboTy (GyHKIIMU HA CBOEM CIIHC-
ke. Pacmiedarate crivcok mocie 100aBiaeHus ¢ TOMOIIBIO CBOCH (PYHKITHH.

Dyukims 100aBIeHNs B XBOCT:
// DNobaBneHne B XBOCT
void AddTail( FastList * L , FElem * AddElem)

{
L->TAIL->pNext=AddElem ;

L->TAIL = AddElem;

return; };

[IpoTOoTHI 1 BBI3OB.

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

/117

FElem FLE66 = { NULL , 66 };

AddTail( &Flistl , &FLE66);

PrintFList(&Flistl);

B pe3yabTaTe moayanm:
OyHKkuma : JlobaBneHue B XBOCT 44:
OYHKUMA: Me4vaTb cnucka B uUuKne:
dnemeHT npocToro cnucka Elem: 77

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

5.8. BBINOJIHUTH yaJIeHHe 3JIEMEHTOB U3 CHCKA (r0J10Ba CIMHCKA)
Hanucats gparmeHT mporpaMMsbl JUIsl yAalleHUs. U3 OJHOHANPABICHHOIO CIHCKA C 3JI€MEHTaMU
cBoOero 3amaHus. Bun ynaneHus 3agaercs BapuanToM (rosoBa win xBoct). [IpogemMoHcTprpoBath pado-

Ty (PYHKIIMM Ha CBOEM cITucKe. PacnedaTaTs CIUCOK Mocie J00aBIeHus ¢ TOMOIIBIO CBOEH (YHKIINU.
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JUIs yoajeHusl U3 TOJOBEI HY)KHO M3MEHHMTH CCBIJIKY M3 I'OJIOBEI CHHMCKA:
Flistl.HEAD = Flistl.HEAD->pNext;
PrintFList(&Flistl);
B pe3yapTaTe moaydnm:
dnemeHT npocToro cnucka Elem: 77

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

s ynaneHus U3 XBOCTa HYKHO aJpecy npejrnocienHero emMenTta ciucka (PNext) sagate NULL.:
if ( Flistl.HEAD != NULL )
// Cnncok He nycT

{ FElem * pTemp = Flistl.HEAD ;

FElem * pTempPrev = Flistl.HEAD;

while (pTemp->pNext != NULL)

{ pTempPrev = pTemp;

pTemp = pTemp->pNext ;}

if (pTempPrev != NULL)

{ pTempPrev->pNext = NULL; // YpaneHue
Y508

dnemeHT npocToro cnucka Elem: 77

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

Wiy il ciucka ¢ M3BECTHBIMHM JJIEMEHTAMHM: JUISL YAAIEHHS U3 XxBocTa HyxkHO o00Hyauth (NULL)

CCBIIIKY M3 NOCICAHCTO 3JICMCHTA CITMCKA!

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

PrintList (&LENEW2);

B pesysbTare noayumnm:
dnemeHT npocToro cnucka Elem: 77
dnemeHT npocToro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3
dnemeHT npocTtoro cnucka Elem: 33
dnemeHT npocToro cnucka Elem: 44
OyHKUMA : YaaneHue U3 XxXsBocCTa 44 :
OYHKUMA: Me4vaTb cnucka B uUUKne:
dnemeHT npocToro cnucka Elem: 77
dnemeHT npocToro cnucka Elem: 1
dnemeHT npocToro cnucka Elem: 2
dnemeHT npocTtoro cnucka Elem: 3
dnemeHT npocTtoro cnucka Elem: 33

5.9. Co3nath QPYHKIHIO OYMCTKHU CIIHCKA
Co3pmate crienuanbHy0 (QYHKIMIO I OYUCTKU criucka. [IpogemMoHcTprpoBath ee paboTy B oc-

HOBHOM IpOTrpaMMe.

//KoHTponbHoe 3apaHue N 5.7 O4ncTKa cnucka

F1ist1l.HEAD = NULL;

F1istl.TAIL = NULL;

// Py4Haa o4mucTKa

Flistl.HEAD = &FLE1l; // MoXHO M TakK Mo - LOrFOBOPEHHOCTW O HYJIEBOM CMMUCKe
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F1listl.TAIL = &FLE1;

(DYHKHI/IH OYMCTKHU CIHCKA.
void ClearList(FastList * L)

{
L->HEAD

L->TAIL
s
// 0O4ncTka cnucka
ClearList(&Flistl);
PrintFList(&Flistl);

B pe3ynpTare noayydmnm:
OYHKUMA: Cnucok nycT:

NULL;
NULL;

5.10. Hamucatp nporpamMmmy Jisi IOMCKA IKCTPEMAJBLHOI0 )JIeMeHTAa CIHCKA
HckaTh o BapuaHTy MUHUMYM WJIH MAaKCUMYM JUTSL OJTHOTO M3 IIETIOYMCICHHBIX YJIEMEHTOB CBO-
el CTPYKTYpBI IaHHBIX [0 BapHaHTy. Bech CITUCOK, HOMEP IKCTPEMATIBLHOTO 3JIEMEHTA U €r0 3HAYCHHE

9TOTrO 3JeMeHTa (pacievaraTh MPEIBAPUTEIIBHO BECh CIIMCOK M HANICHHBIN 3JIEMEHT - BCIO CTPYKTYPY).
//Monck makcumyma

II1177777771777777777777777777777
// KOHTponbHble 3aganua JIP N8 5.10 !!! Mouck makcumyma B cnucke
[111771717/77//7/////// Bnok nporpamms
{ FastList MinMaxList; // Cnucok AnA noucka MakcuMmyma
FElem FLEM1 = { NULL , 100 };
FElem FLEM2 { &FLEM1 , 400 };
FElem FLEM3 = { &FLEM2 , 30 };
FElem FLEM4 = { &FLEM3 , 300 };
MinMaxList.HEAD = &FLEM4;
MinMaxList.TAIL = &FLEM4;
PrintFList(&MinMaxList);
// Unkn noucka makcumyma
int ListMax=MinMaxList.HEAD->ListVal ; // HavanbHoe 3Ha4deHue Makcumyma
FElem * pTemp = MinMaxList.HEAD;
while (pTemp != NULL)
{ if( ListMax < pTemp->ListVal)
ListMax = pTemp->ListVal; // Tekywuit makcumym
pTemp = pTemp->pNext; // HaBurauma no cnucky
Y/
printf ("3HayeHue Makcumyma = %d \n", ListMax); };
B pe3ynbTaTe nonyuum:

3HayeHne Makcumyma = 400

5.11. BbINOJIHUTH CJI0KEHHE ABYX CIHCKOB
CoznaTth Bpy4HYIO JBa OJHOHANPABIECHHBIX WM JABYHAIIPABICHHBIX CIHCKA U3 TPEX IJIEMEHTOB
(THr criMcka 3aJaeTcs MO0 BapUaHTy), CIOKUTh 3TU CIUCKH (B OOIIMIA CIHMCOK MOCIIEI0BATEILHO BKITIO-
YaroTCsl AJIEMEHTHI IEPBOTO, a 3aTEM BTOPOTO CIUCKA), pacrmeyaTaTh OTAEIbHO 00a CIHCKa M MOJIYyYeH-
HBII pe3yibTaT Mocje CJI0XKEHUs] CIUCKOB. PydyHOe co3aHue CIHMCKOB MPECTABICHO B TEOPETHUECKOM
4acTu JaHHBIX MY,

Cro)XeHue CIIMCKOB

L1717 1177777777777777771777771777
FastlList Flistle1;

FElem FLE63 = { NULL , 103 }; // NULL - HyneBoi yka3aTesb (KOHeL) - HeT CCbiAKM Ha Apyrue
FElem FLE62 = { &FLE63 , 102 }; // &LE3 - 3apaHue ajpeca TpeTbero snemMeHTa B pNext

FElem FLE61 = { &FLE62 , 101 }; // &LE2 - 3apaHue agpeca BToporo snemMeHTa B pNext
Flist101.HEAD = &FLE61;

Flist101.TAIL = &FLE63;
printf ("MNepsbii cnucok \n");
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PrintFList(&Flist101);

// KOHTponbHble 3apanua JIP N8 5.9 I

FastlList Flist201;

FElem FLE43 = { NULL , 203 }; // NULL - HyneBo# yka3aTesb (KOHeL) - HeT CCbiAKM Ha Apyrue
FElem FLE42 = { &FLE43 , 202 }; // &LE3 - 3apaHue appeca TpeTbero ssnemeHTa B pNext

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

Flist201.TAIL = &FLE43;

printf ("BTopoit cnucok \n");

PrintFList(&F1list201);

[17117177111711717171711777
// CnoxeHue cnuckoB Flistl101 + Flist201

[1177777771717117177

FastlList FlistREZ;

// ronoBa M XBOCT HOBOIO CMMCKa

F1istREZ.HEAD = Flist101.HEAD;

F1istREZ.TAIL Flist201.TAIL;

// cBA3bIBaHue

Flist101.TAIL->pNext = Flist201.HEAD; /// NocnepHwit sanemeHT Flist1@1 ccbinaetca Ha nepBsbiid

snemeHT Flist201

printf ("Pe3ynbTupytowmit cnmcok \n");
PrintFList(&F1listREZ);

B pesynbTare noayumnm:
Mepsblii cnncok
OYHKUMA: MeyaTb cnucka B UUKAe:
dnemeHT npocToro cnucka Elem: 101
dnemeHT npocToro cnucka Elem: 102
dnemeHT npocTtoro cnucka Elem: 103
BTopoi cnucok
OYHKUMA: Me4vaTb cnucka B uUuKne:
dnemeHT npocToro cnucka Elem: 201
dnemeHT npocToro cnucka Elem: 202
dnemeHT npocTtoro cnucka Elem: 203
Pe3ynbTUpyHWmnini cNnncok
OYHKUMA: Me4vaTb cnucka B uUUKNe:
dnemeHT npocToro cnucka Elem: 101
dnemeHT npocToro cnucka Elem: 102
dnemeHT npocToro cnucka Elem: 103
dnemeHT npocToro cnucka Elem: 201
dnemeHT npocToro cnucka Elem: 202
dnemeHT npocTtoro cnucka Elem: 203

6. Bapuanrsl 3aganuii aias cryaenTos CYIL

Bapuantsl 3apanuil nmpuBeneHsl Huke. Homep BapuaHTa JOJDKEH COOTBETCBOBATH HOMEPY
CTYJIEHTa B IPYIIIIOBOM XypHAJIe.

Crpykrypa 13 ouck Ynanenue | Jlas ciaoxenusi | CoprupoBka (1.T.)
n/n 5 nmosei, 3 JKCTPEeHyMa 3JIEMEHTOB CIIMCKOB 10 YMCJI0BOMY
NepBbIX U3 HUX U3 CIHCKA napameTrpy
YHCJIOBBIE
1. |Kadenpa Munumym N3 xBocta | OgHOHAIpaBIiieH [To yObiBanuto
HBIE CITUCKU
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Crpykrypa 13 Houck Ynanenue | Jlas ciaoxenusi | CoprupoBka (1.T.)
n/n 5 moJeit, 3 IKCTPEHyMa 3JIEMEHTOB CIIMCKOB 10 YUCJI0BOMY
NEePBBIX U3 HAX U3 CIIUCKA napamerpy
YHCJI0BbIC
2. |Kuura Maxkcumym U3 romosel | JIByHampaBieHH ITo Bo3pacTanuro
bI€ CITUCKU
3. |Daiin Munanmym W3 xBocta | OgHOHAIpaBIiieH [To yOsiBanu1O
HBIE CITUCKH
4. | ABTOMOOWIIB Makcumym W3 ronossr | [IByHamnpasienH | Ilo Bo3pacraHuro
b€ CIIUCKU
5. |Kommnsrotep Munumym W3 xBocta | OgHOHAIpaBIiieH [To yObiBanuto
HBIE CITUCKU
6. |['pynma Makcumym N3 rosmosel | JIByHampasinenn | Ilo Bo3pacranuto
bI€ CITUCKU
7. |Yenosek MuHnMyM N3 xBocta | OgHOHAIpaBIICH ITo yOwiBanuUIO
HBIE CITUCKH
8. | Cremnax Makcumym W3 ronossl | JIByHamnpasinenH | Ilo Bo3pacraHuio
b€ CITUCKU
9. | lom Munumym N3 xBocTta | OgHOHamNpaBiieH [To yObIBaHUIO
HBIE CITUCKH
10.| Crynent Makcumym W3 ronossr | JIBynamnpasineHH | Ilo Bo3pacraHuio
b€ CITUCKU

7. JonoJHUTeIdbLHbIE TPpeooBanus 1 cryaeHTos CYIL (a.1.).

JI1si IpOABUHYTHIX CTYACHTOB, IO KEJIAHUIO, MOXKHO TOCTPOHUTH MPOTPAMMY C JOTOJTHUTEb-
HBIMH TpeOoBaHUSAMU. JlOMIOIHUTENBHBIE TPEOOBAHMSI BBIMOIHSIOTCS B JOMOJHEHWE OCHOBHBIM TpeOo-
BanusaMm JIP.

7.1. Co3aath (pyHKIUIO 15l 100aBJIeHNsI 10 HOMEPY B IBYHANIPaBJ€HHOM CIIUCKe
Buemnue nuHamuyeckue JaHHbIe, CBOU JaHHbIE. [IpoIeMOHCTpUPOBATh C pacli€yaTKOM.

7.2. Co3natb GyHKUMIO 1J1s1 00MEHA 3JIeMEHTOB B IBYHANIPABJIECHHOM CIIHCKe
Bremnune nuHamMudeckue TaHHbIe, CBOM JaHHbIE. [IpogeMoHCTpupoBaTh € pacreyaTKoi.

7.3. OTCOPTHPOBATH CIIMCOK MO YHCJIOBOMY MapaMeTpy M3 CTPYKTYPHI
Tun copTupoBKM 3a/laH BapHaHTOM. BHeIIHHe NTWHAMHYECKUE JaHHBbIC, CBOM JaHHbIC. [Ipome-
MOHCTPHPOBATH C PACIEUYATKOM.
7.4. Co3aaTh (PYHKIIHIO IVISI COPTHPOBKH 3JIEMEHTOB MO HOMEPY
Tum copTupoBKM 3a/laH BapraHTOM. BHeIIHHE NTWHAMHYECKUE JaHHBbIC, CBOM JaHHbIC. [Ipome-
MOHCTPUPOBATH C PACIICUYATKOM.
7.5. Co3naTh 1ByHANIPaBJIE€HHBII CNUCOK BPYYHYIO — BJI0KEHHbIE B 3JIEMEHT JJaHHbIE
I[aHHI)IC BJIOJKEHBI B DJIEMEHT CIIMCKa. MUHUMAILHO 3aIIMCATh 5-Th JJIEMEHTOB B IMUKIJIE, MOXKHO

3a/1aTh CIIy4YailHble TaHHbIE. PacrneyaraTs CIIUCOK.

7.6. 3anucaTb JaHHbIE U3 IBYHANPABJEHHOI0 CIMCKa B (aiin
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Hanwmcatps ¢parMeHT mporpaMMBl [T 3aIMCH CTIMCKA, B IBOMYHBIN (haiir. CITUCOK MCTIOIh30BATh
u3 npenpayero npumepa. CBoM TaHHbBIE 3aMIMCaHbl B CTPYKTYpE dJE€MEHTa cnucka. Pe3ynbrar 3anucu

B (haiin mpoBepuTh B Gailn MeHemKepe.

Cson JaHHBIC 3allMCAHbI B CTPYKTYPC 2JICMCHTA CITMCKA. HOJ’Iy‘-ICHHBIfI CIIMCOK pacricyaTtatb U CPaBHUTH

7.7. Ilpoyutath JaHHbIe U3 (aiijia B AByHANIPABJICHHBIN CIIUCOK

[IpounTtaTh AaHHBIE W3 ABOWYHOTO (haina B cnucok. Paiin 3amucaH B MpeAbIIyIIEM 3aJaHHH.

pe3ynbTaT ¢ (aitom (MOCMOTPETh 3HAYEHUS B IIECTHAAIIATEPUYHOM BUIE B (paiinm MmeHemxkepe).

MIPOIEMOHCTPUPOBATH MpPEMNoIaBaTeso, npoBosamemMy JIP, o uem OH B JKypHalle JelaeT OTMETKY.
Hanee ctyneHT Ha ocHOBe madoHa u npuMepa ogopmisiet otaet 1o JIP. [Tocne odopmienus otye-
Ta,
ta JIP. CTyeHT maeT OTBEThI Ha BOIPOCHI MO OTYETY W HA KOHTPOJBHBIE BOMPOCHI MPUBEICHHBIC
Huke. JIP cuntaeTcst mOMHOCTBIO 3aUTEHHOM, €CTM BBITIOJHEHBI BCE TMEPEUMCIICHHBIE TPEOOBaHUS U

8. lemoHcTpanus, 3anmmra JIP u oryer mo JIP.

[locne BhIMOMHEHHs BceX HE0OXoauMbIX maroB 1o JIP, pabotaromryio mporpammy HY>KHO

KOTOpHﬁ MOJKET OBITH MMPEACTAaBJICH NPCIIOAABATCIIKO B 3JICKTPOHHOM BH/IC, BBIIIOJIHACTCA 3alllU-

JEUCTBUS . JeMOHCTpanys, oT4deT u 3amura JIP.

©OoN D E

NP R R ERRRRR R R
Nk, O®OWOWwWNOOUAWDNIERO

9. KourpoJasHbie Bonpocskl no JIP.

UYro Takoe CIIUCOK KaK CTPyKTypa JaHHbIX? JlaliTe onpeneneHue.

Kakue pa3HOBUIHOCTH CIIMCKOB BBl 3HaeTe?

Uro Takoe 3eMeHT cniucka? Kakue cTpyKTyphl 3JIeMEeHTa CIIUCKa Bbl 3HaeTe?

Kakne 0coOeHHOCTH CITMCKOB BBI 3HAETE TI0 CPABHEHHIO C MAaCCUBAMU ?

Yto0 Takoe cTaTUYECKUE U JANHAMHUYCECKHUEC CIIMCKH?

Uro Takoe oJHOHAIIPaBIICHHBIE U ABYHANPaBICHHbBIC CICKH? VX mpenmytecTBa?

Kaxk ctpoutcst u ucrions3yercst CTpyKTypa TUIA CIIHCOK? YTO Takoe XBOCT M IrOJI0Ba CIHCKA
Kak BeImosnHseTCS ABMKeHNE (HABUTallUs ) IO CITUCKY ?

Kak MoxeT 3armuchIBaThCcsi HHGOPMAIHS B DJIEMEHTAX CIHCKa?

. B Kakux cnyckax Jiydiie BBIIOIHATh ONepaluu fo0aBnenus u yaainenus? [louemy?
. Kak co3nmatorcst tTuHaMU4YecKre CIIUCKH?

. Kakue ocHOBHBIE onepanuu HaJl CIMCKaMU BBl 3HaeTe?

. IosicauTe paboTy ¢ OJJHOHANPABICHHBIM CIIUCKOM 110 MY ?

. Ilosicuure paboTy ¢ IByHanpaBiIe€HHbIM CIUCKOM 110 MY?

. IlosicauTe paboTy CO CTATUYECKUM CHHCKOM 1o MY?

. [osicauTe paboTy ¢ TMHAMUYECKUM CITUCKOM 110 MY ?

. IlosicauTe onepanuio 106aBICHHS B TOJIOBY cIIUCKa?

. IlosicuuTe onepanuio 100aBIeHNs B XBOCT CIIUCKA?

. IlosicHuTe onepanuio y1aneHus U3 rojJoBbl CIIUcKa?

. IlosicHuTe onepanuio yJaneHus U3 XBocTa Crucka?

. IlosicHUTE QITOPUTM pacredaTKy OJHOHAIPABICHHOTO CIHCKA?

. Kak BBbIIIOJIHSAETCS OUMCTKA CTATUYECKOTO CIMCKa?

23.
24,

Kak BeImOJIHSIETCST OYUCTKA JUHAMUYECKOI'O CIIicKa?
Kaxk 3anmcath ciucok B (aii, mpounTaTh U3 (aiina?



8.
9.

10.
11.

12.

13.

14.

15.

16.
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10. JIurepatypa.
OcHoBHas JInTeparypa

Crucok nmuTepaTtyphl, JOCTYIHbIE KHUTU U HeoOxoaumbie mocodus mis JIP OIl pasmemnieHsr Ha
caiite Www.sergebolshakov.ru ua crpannuke “2-it k CYII”. ITaposs s JOCTyIa MOKHO B3STh Y
MIPENo/IaBaTelis UJIU CTAPOCThI TPYIIIIHIL.
Kepnuran b., Putun JI. K 361k nporpammupoBanus C, 2-e uznanue: Ilep. ¢ anrin. — M. : U3na-
tensckuil oM “Bunbsmc”, 2009. — 304c¢.: un. — [ap. Tur. anr.
Kacrok, C.T. Kypc nporpammupoBanus Ha sizbike Cu: koHcrekT yekiuit/C.T. Kacrok. — Yens-
ounck: M3narensckuii nentp FOYpl'Y, 2010. — 175 c.
MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — Bxoauts B coctaB amc-
TpubyTuBa VS. HyxHO 0053aTeNbHO pa3BepHYTh MpH ycTaHoBKe VS VS wmim HacTpouTh 10CTyM
yepe3 MurepHer.)
Opumnann A5l Mapopmatuka u KOMIbIOTEpHBIE TeXHOJIOTHH: OCHOBHBIE TEPMHUHBI: TOJK.CIIOB.
bonee 1000 6a30BbIX MOHATHI U TEPMUHOB. — 3-€¢ U31., ucnp. u pomn./ A. S @punnann, JI.C. Xana-
mupoBa, M.A. @pumianng — M.:000 «M3natensctBo Actpenb»: OO0 «U3narensctBo ACT»,
2003.-272 c.

JlonotHuTEIbHAS JINTEPATYypa

O6mee metoauyeckoe mocodue mo Kypey it BeinonHenus JIP u I3 (cMm. Ha caiite 1-it kypc
www.sergebolshakov.ru) — cm. kHONIKY B KOHIIE KaKI0ro pasjena caiira!!!

Kepuuran b., Purun [1. K36 SI3b1x nporpammupoBanust Cu\[lep. ¢ anri., 3-e usn., ucmp. - CII6.:
"Hesckuii quanekt", 2001. - 352 c.: ui.

Jlpyrue MeTouuecKrue MaTeprabl 1o TUCIMILINHE ¢ caiita Www.sergebolshakov.ru.

KoncnekTs! nekuuii no gucuurinie “OCHOBBI NPOrpaMMHUPOBAHUS .

Ilon6ennckuit B.B. A3pik Cut++: Yuedbnoe nocodoue. — M.: ®unance! u cratuctuka, 2003.

5. INonmGenbckuit B.B. Crangaptueiii CU++: Yuebnoe nocobue. — M.: OUHAHCH U CTaTUCTHKA,
2008.

I'. unar “C++ bazoseiit kype”: Ilep. ¢ anrn.- M., M3natensckuid goM “Bunbamc”, 2011 r. —
672c

Opumnann A.Sl. Undopmatuka U KOMIbIOTEpHBIE TeXHOTOTHH. OCHOBHBIE TEPMUHBI: TOJIKOBBIN
cioB. : 3-e uzn. Ucnp. u nomn./ AS. ®pumpnann, JI.C. Xaaamupora, U.A. @punnang. — M.:000
«M3narensctBo Actpenb»: OO0 «M3narensctBo ACT». 2003 —272c¢.

I'. unar “C++ PykoBoacTo misa HaunHaomux” : Ilep. ¢ anri. - M., U3gatenbckuit qom “Busib-
smc”, 2005 . — 672c¢

I'. Hunnar “Ilonseiii cnpaBounuk no C++7: Ilep. ¢ anrn.- M., U3narensckuii jom “Bumibsamc”,
2006 r. — 800c¢

boepu Crpayctpyn "A3bik nporpammupoBanus C++"- M., bunowm, 2010 r.



http://www.sergebolshakov.ru/
http://www.sergebolshakov.ru/
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10.1. Ilpuao:xxkeHue: pparMeHTHI MPOrPaMM sl padoThl CO CHUCKAMU
Ecnu xotute, caenaiite 3T0 caMOCTOSITENBHO.
B nanHOM paszziene mpuBeieM JBa BapHaHTa 3alMCH MacCHBa CTPYKTYpP B (paiiia: HU3KOYypOBHE-
BBII M Ha OCHOBE MOTOKOB. Mcnosp3yem cTpykrypy Student:

10.2. CTpyKTYpBI JaHHBIX VIl IPUMEPOB

// TIpOCTOW 3NEMEHT CrnMCKa [BYHaMNpaB/IEHHOIO CNMCKa - CTPYKTYpa
struct Node {

Node * pNext;

Node * pPrev;

int ListVal; // Tonbko Lenas nepeMeHHasi

}#
// CTpykpypa Aanst AByHanpaB/eHHOro Cnmncka
struct DList {
Node Head; // lonosa cnuncka
Node Tail; // XBocT cnucka
int Count; // Yumcno anemeHTOB
}#

10.3. ®yHKIMSA MHUIIUATU3ALUM 3JIeMEHTA U CIIHCKA

QYyHKINN HAYaJIIbHOW HACTPOMKA CIIUCKA U €T0 DJIEMEHTOB:

// Hmumnanusaumst CTpyKTypbl ABYHanpaBieHHHOMO CrncKa
void InitList( DList * pL )

{

pL->Head.pNext = NULL;

pL->Tail.pNext = NULL;

/l

pL->Head.pPrev = NULL;

pL->Tail.pPrev = NULL;

pL->Count =NULL ;

ot
// Ihmumanusauus anemMeHTa Cnmcka AByHanpaBfeHHHOro CrMcKa
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;
hor

@®parmMeHT MporpaMMmsbl JJ1sl UCIIOIb30BaHUS PYHKIIMU:

PesynbTat paboThl IpOrpaMMBI:

10.4. PacneyaTka ABYHANIPABJIEHHOI'0 CIIUCKA

@yHKIMA pacleyaTKy CIIUCKA:
// PacneyaTka AByHanpaBAeHHHOrO Crncka
void DListPrint ( DList L )
{

printf ("Coaepxumoe cnmcka DList: \n");
Node * pE = L.Head.pNext;
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if ( pE == NULL) printf ("Cnuncok nyct! \n");
while ( pE !'= NULL )
{
printf ("2nemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // OueHb BaXKHO - HaBMraums No CAMCKY
}#
}¥

CDparMeHT MMporpaMmabl U151 UCITIOJIB30BAHUA (1)YHKI_[I/II/IZ

PesynbTar paboTsl IpOrpaMMBI:

10.5. /lo6aB/1eHUe B roJ10BY ABYHANPABJIEHHHOI0 CIMCKA CIIUCOK

cDyHKI_II/Ifl )106aBJ'ICHI/I${ B I'OJIOBY:

// JobaBneHne B ronoBy ABYHaMNpaBAEHHHOrO Cnmncka
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; };
// Ans HoBOWM
pNode->pNext = pL->Head.pNext;
pNode->pPrev = NULL;
// Ons ctapoit nepBoi
pL->Head.pNext->pPrev = pNode;
// Ang ronossl
pL->Head.pNext = pNode;
Il
( pL->Count ) ++ ;

¥

@®parmMeHT MporpaMMsbl JJ1sl UCTIOIb30BaHUS (PYHKIIMU:

PesynbraT paboThl MPOrpaMMBbI:

10.6. lo6aB/1eHMe B XBOCT IBYHANPABJIEHHOI0 CIIUCOK

OyHk1Ms 100aBICHUS B XBOCT:

// DobaBneHne B XBOCT ABYHAMNPAB/IEHHHOMO CNMCKa
void AddTailDList( DList * pL , Node * pNode X
// TpoBepka nycToro crnmcka
if ( pL->Tail.pNext == NULL)
{
// cnancok 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 ;

// Ona 6biBLLIEN nocneaHemn
pL->Tail.pNext->pNext = pNode;
// Ons xBocCTa
pL->Tail.pNext = pNode;
/| CYETUMK XKIEMEHTOB
( pL->Count ) ++ ;
}&

@®parMeHT MporpamMmBbl JJIsl UCTIOIB30BaHUs (DyHKIIUU:

PesynbTar paboTsl IpOrpaMMBI:

10.7. 1o6aBUTH NoOCJIe 32JaHHOT0 HOMepa B ABYHANPABJIEHHbI CIUCOK

OyHKIHS 100aBICHUS 110 HOMEPY:
// Job6aBuTb nocne 3agaHHOrO HoMepa

void AddNumDList( DList * pL , Node * pNode , int Num ){
Node * pE = pL->Head.pNext; // ana HaBuraumm

Node * pTemp = NULL; // na 3anoMmnHaHus
// TlycTon cnuncok

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

AddDList( pL , pNode ); // B ronosy
return;
5
// MNpoBepka nobaBneHns B XBOCT
if ( pL->Count <= Num ){
AddTailDList( pL , pNode);
return;
o
// DobaBneHne B cepeamHy
for (inti=0; i< Num;i++)

{

pTemp = pE;

pE = pE->pNext ;
b

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

( pL->Count ) ++ ;
return;

}

@®parmMeHT MporpaMMsbl JJ1sl UCTIOIb30BaHUS PYHKIIMU:

PesynbraT paboThl IPOrpaMMBbI:

10.8. Yaanenue u3 roioBbl IBYHANPABJIEHHOT0 CITUCKA

OYHKIMS yAaICHUS U3 TOJOBBI:

// YaaneHue 13 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};
}¥

CDparMeHT porpamMmal U1 UCIIOJIb30BAHUA (I)YHKI_II/II/II

PesynbTat paboThl IpOrpaMMBI:

10.9. OuncTka cnucKa ABYHANPABJIEHHOI0 CIIUCKA

DyHKIUSA OYUCTKHU CIIUCKA!

// OuuncTka
void ClearDList( DList * pL )

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

}

@®parmMeHT MporpaMMsbl JJ1sl UCTIOJIb30BaAHUS (PYHKIIMH:

PesynbraT paboThl MPOrpaMMmBI:

10.10. YaaseHnne u3 XBOCTa ABYHANIPABJIEHHOI'0 CIICKA

CDYHKHI/IH YAAJICHUA U3 XBOCTA CITMCKaA:

/] YnaneHue n3 xBocta DelTailDList
int DelTailDList( DList * pL )

{
if ( pL->Head.pNext == NULL) return NULL ; // Crnncok yxe nycTt
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;};
7

(DparMeHT [IporpaMmabl U151 UCITIOJIb30BaAHUA q)YHKI_[I/II/IZ

PesynbraT paboThl MpOrpaMMmBbI:

10.11. YaajieHue 1o 3HAYEHUIO HOMEPA B I/IBYHATIPABJIEHHOM CIHCKe

OyHKIMS yAaIeHUs IO HOMEpY:

// YaaneHve no 3Ha4deHnto HoMepa B CrMCKe

void DelNumDList( DList * pL, int Num)

{
Node * pE = pL->Head.pNext; // ans HaBuraumm
Node * pTemp = NULL; // Ana 3anomMvHaHus

// YnaneHue 13 ronosbl
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if ( pE == NULL || Num < NULL ) { // printf ("Cnucok nyct (DelNumDList)! \n");
return;
ot
// Tonoga
if (Num==10 ){
DelDList( pL );
return;
o
// XBocCT
if ( pL->Count < Num || pL->Count == Num ) {
return;
o
if ( pL->Count == Num + 1) {
DelTailDList( pL );
return;
7
// Mownck Homepa
for (inti=0; i< Num;i++)

{

pTemp = pE;

pE = pE->pNext ;
¥

// YoaneHue us cnucka HaiaeHo

// yoanenue u3 cepeavHbl
pTemp->pNext = pE->pNext;
pE->pNext->pPrev = pTemp;
( pL.->Count ) --;

return;

}

@®parmMeHT MporpaMMsl JIJ1sl UCTIOIb30BaHUS (PYHKIIMU:

PesynbTar paboThl IpOrpaMMBI:

10.12. IToay4yuTh U3 CIUCKA JIEMEHT 10 HOMEPY

OyHKIMS TOIYYEHUSI U3 CIIUCKA [10 HOMEPY B CITUCKE:

/// TlonyunTb M3 CNUCKa 3/1IEMEHT Mo 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;
7

*pNode = pTemp;
return 1;

}

@dparMeHT MporpamMmbl JJIsl UCTIOIb30BaHUs (DYHKIIUU:

Pe3ynbTar paboThl IpOrpaMMBI:

10.13. O6MeH B ciUCKe 2-X 3JIeMEHTOB 10 HOMEPY
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@yHKIMS 0OMEHA 2-X AJIEMEHTOB B CIIHKE:

/// obMeH B cnucke 2-x 31EMEHTOB MO HOMepY

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 , &pNodeB , NumB ) =

// 3aMeHa: cHavana yaanuTb Mo HoMepy, a NoToM Ao6aBuTb MO 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);

¥
+
+

CDparMeHT porpamMmal U1 UCIIOJIb30BAHU A (I)yHKI_[I/II/II

PesynbraT paboThl IPOrpaMMBbI:

10.14. CopTupoBKa AByHANIPABJEHHOI0 CIIMCKA

@dparMeHT MporpamMmsl 1151 COPTUPOBKH CIIHCKA!

printf ("Oo CoptupoBk: \n");
pNode = new Node;
InitNode ( pNode , NULL,NULL, 888 );
AddTailDList( &L1 , pNode );
DListPrint ( L1 );
/l
printf ("MNocne 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 ) // ">"
ybbiBaHve
SwapDlist( &L1 , k ,k+1);
Jo
DListPrint ( L1);

- BO3pacTaHue,

I|<l| _
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}

@®parmMeHT MporpaMMsbl JJ1sl UCTIOIb30BaHUS (PYHKIIMH:

PesynbTar paboThl IpOrpaMMBI:

10.15. CymMma 3/1eMeHTOB IByHANIPABJIEHHOI 0 CIMCKA

@®parMeHT NporpaMMBbl JJIsl CYMMUPOBAHUS 3HAYEHUS SJIEMEHTOB CITMCKA!
// CyMMa AaHHbIX B CMIMCKE

int Sum;

Sum = 0;

Node * pTemp;

pTemp = L1.Head.pNext;

while ( pTemp != NULL)

{

Sum = Sum + pTemp->ListVal;

pTemp = pTemp->pNext; // OueHb BaXHbIi ONepaTop -- HaBuraums no cnmncky!!!
b

printf ("Pe3ynbTaT cyMmmmnpoBanus B cnncke: Sum= %d \n\n", Sum);
o

CDparMeHT nporpamMmal U1 UCIIOJIb30BAHU (I)yHKI_[I/II/II

PesynbraT paboThl IPOrpaMMBbI:

(manee moka HET MPOrpamMm, MOKETE IPUMEPHI CJIEJIaTh CaMH)

10.16. I'enepauusi cay4aiHbIX JAHHBIX U 3aM0JIHEHHE JBYHANPABJIEHHOI0 CIIUCKA
OyHKIUA ...
@®parmMeHT MporpaMMsbl JJ1sl UCTIOIb30BaHUS (PYHKIIUU:

PesynbTar paboTsl MpOrpaMMsl:

10.17. PacneyaTka JIBYHANPaBJEHHOI0 CIMCKA € XBOCTA
OyHKIUA ...
@dparMeHT porpamMmmsl AJ1s1 UCIOIb30BaHUs (QYHKINU:

PesynbTar paboTsl IpOrpaMMBI:

10.18. OuncTKAa TUHAMUYECKOT0 IBYHANIPABJEHHOT0 CIIHCKA
DOyHKIUA ...

q)paFMeHT nporpamMmsl U1 UCIIOJIb30BAHU A (I)YHKI_II/II/II



OIl T'YUMI] 2023 JIPN29 Bonbmiakos C.A.

PesynbTar paboTsl IpOrpaMMBI:

10.19. MuHMMYM NepeMeHHBIX CIUCKA, HOMeP M aJpec
OyHKIUA ...

@dparMeHT nporpamMmmsl AJs1 UCIIOJIb30BaHUs (QYHKINU:
PesynbraT paboThl MpOrpaMMmBI:

10.20. ITouck mepeMeHHBIX CIIHCKA MO KIKYY

DOYHKIUA ...
@dparMeHT mporpaMMebl JIJisl UCTIOIh30BaHUS (PYHKIIHH:

PesynbTar paboThl IpOrpaMMBI:
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