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17 TekcTtoBble dpannbl: rpynna Text

VYcaoBue «aaH TEKCTOBBIM (pailil»y O3HAYaeT, 4TO B HAOOpE MCXOJHBIX JAHHBIX
yKa3aHo ums gaHHoro (aiina (TekcToBas cTpoka). Bee ncxonnbie (aiinbl B 3agaHUSIX
JAHHOW IPYIIIBI CYUTAKOTCS CYIIECTBYOIUMU.

Ecnu B 3amanuu tpeOyeTcsi co3aaTh HOBBIN (aiin, ToO UMs co3aaBaeMoro daiia
TaKXX€ BXOJUT B HaOOp MCXOJHBIX JAHHBIX (M, KaK MPAaBHJIO, SBISETCS MOCIEIHUM
AJIEMEHTOM 3TOTO Habopa).

MaxkcuManbHbBIN pa3Mep UCXOAHBIX (halIOB HE YCTAaHABIMBAETCS, IIOATOMY MPHU
pELICHUH 3a/laHuid HE CJEeAyeT HCIIOJIb30BaTh BCIIOMOraTelIbHbIE MAacCCUBBI, COJEp-
JKallhe BCE AJIEMEHTbl MCXOJHBIX (haijIoB, OJAHAKO JIOMYCKAETCS HCIOJIb30BAHKE
8CNOMO2aMenbHbIX (allios.

Hcnonb3yembie B 3aJjaHUSAX JIBOUYHBIE (DAMIIBI YAOBIETBOPSIOT YCIOBUSAM, KO-
TOpbIE TIEPEUNCIICHBI B Havase pasjena «/[Bonuynsie (THIU3UPOBAHHBIE) (Pailiiby.

17.1 OcHo8HbIe ornepayuu ¢ mekcmosbsiMu ghatinamu

. JlaHo ums daiina u 1enbie MoJ0KUTEIbHBIC YUCTT u K. JaTh TEKCTO-

Text1°. Jlano ailJia ¥ TIeIIbIC MOJIOKHTE ¢ uncina N u K. Co3ath TEKCTO
BB (Daiiy ¢ yka3aHHBIM UMEHEM U 3alucaTh B HEro N CTPOK, Kaxaas U3 KOTO-
PBIX COCTOUT U3 K CUMBOJIOB «*) (3BE3/104KA).

Text2. lano ums daiina u nenoe uncio N (0 < N < 27). Co3gaTh TEKCTOBBIN (aiii ¢
yKa3aHHbIM MMEHEM M 3alucaTh B HETO N CTPOK: MepBasl CTPOKa JOJDKHA CO-
JepxaTh cmpoyHyio (TO €CTh MaJIeHBKYIO) JIATUHCKYIO OYKBY «a», BTOpas —
OykBBI «aby», TpeTbss — OYKBBI «abc» U T. [.; MOCHENHsAA CTPOKa JOJKHA COAEp-
XaTh N HaYaJIbHBIX CTPOYHBIX JTATHHCKUX OYKB B ali()aBUTHOM MOPSIIKE.

Text3. Jlano ums daiina u nenoe yucio N (0 < N <27). Co3iath TEKCTOBBIH (aili ¢
YKa3aHHBIM UMEHEM U 3alucaTh B HEro /N CTPOK JIMHBI N; CTpoKa ¢ HomMepoM K
(K =1, ..., N) noibxkHa coaepxatb K HadallbHBIX nponucHsix (TO €CTh 3ariaB-
HBIX) JIJATUHCKUX OYKB, JOMOJHEHHBIX CIpaBa CUMBOJIaMu «*» (3Be3mouka). Ha-
npumep, a1t N = 4 ¢alin A0MKEH COAEPXKaTh CTPOKU «A***y  «AB**y,
«ABC*y», «KABCDw.

Text4°. [lan TexcToBbIi (aiin. BrIBECTH KOJIMYECTBO COJCPKAIUXCSA B HEM CHMBO-
J0B U cTpoK (Mapkepsbl KOHIIOB cTpok EOLN u xonua daitna EOF npu noacuere
KOJIMYECTBA CUMBOJIOB HE YUUTHIBATh).

Text5. [lana ctpoka S v TekcToBbIi (aiin. JJo0aBUTh CTpoOKy S B KOHEI[ daiia.

Text6. Jlansr q1Ba TekcTOBBIX (paiia. Jl00aBUTH B KOHEII IEPBOTO (aiiyia CoAePKUMOe
BTOpOTro (paitna.

Text7. lana ctpoka S u TekcToBbIN (haiii. [[o6aBuTh CTpOKy S B Havao ¢arna.

Text8. [lansr nBa TekcTOBBIX (paiina. /[o6aBuTh B Hadaso mepBoro (aiina comepxu-
MO€ BTOpOro (aiina.



Text9. /lano nenoe uncio K U TEKCTOBBINA (haiiji. BCTaBUTh MyCTyO0 CTPOKY Iepe
cTpokoit (paitma ¢ Homepom K. Eciu CTpOKHU ¢ TAaKUM HOMEPOM HET, TO OCTaBUTH
daiin 06e3 u3MEHEHUH.

Text10. dano menoe unciao K ¥ TeKCTOBBIN (aityi. BcTaBUTh MycTyIO0 CTPOKY IOCIE
cTpoku (aiina ¢ Homepom K. Eciu cTpoku ¢ TaKUM HOMEPOM HET, TO OCTABUTh
daiin 6e3 u3MEHEHUH.

Text11. Ian TekcroBsii daitir. [TpoaydmupoBaTh B HEM BCE IyCTHIE CTPOKH.

Text12. Jlana crpoka S 1 TeKCTOBBIN (aitsi. 3aMeHUTH B (paiijie Bce MyCThle CTPOKU
Ha CTPOKY S.

Text13. Jlan HemycToit TekCcTOBBIN (aiiil. Y AaauTh U3 HEro MEPBYIO CTPOKY.

Text14. Jlan HemrycToi TeKCTOBBIN (aiiin. Y aaauTh U3 HETO MOCIEIHIO CTPOKY.

Text15. Jlano nenoe yncno K 1 TekcToBbIi (aiin. Y nanute u3 Qaiiina CTpoKy ¢ HO-

mepoMm K. Ecam cTpoku ¢ TakuM HOMEPOM HET, TO OCTaBHUThH (haiii Oe3 u3MeHe-
HU.

Text16. Jlan TekcToBBIN (aiis. Y JamuTh U3 HETO BCE MyCThIC CTPOKH.

Text17. Jlanbl aBa TekcTOBBIX (haiiiaa. JI00aBUTh B KOHEIl Ka)XJIOW CTPOKH IEPBOIO
¢aiina COOTBETCTBYIOIIYIO CTPOKY BTOporo daiina. Ecnu BTopoii daitn kopoue
MIEPBOTO, TO OCTABIIMECS CTPOKHU MEPBOTO (haiia He U3MEHSTh.

Text18. JlaHo menoe urciio K U TEKCTOBBIN (aiii. Y IaIuTh U3 KaxKI0H CTpoKHU (aii-
Ja niepBbie K CUMBOJIOB (€CIIM JIJIMHA CTPOKU MEHbIIe K, TO yIalluTh M3 HEE BCE
CHMBOJIBI).

Text19. [lan tekcroBsiii (aiin. 3aMeHHTh B HEM BCE NIPOIUCHBIC pyCCKUE OYyKBHI Ha
CTPOYHEBIC, a BCE CTPOYHBIC — Ha MPOIUCHBIC.

Text20. Jlan TexcToBbIi (aity. 3aMEHHUTh B HEM BCE MOJPS MAYyIIHE MPOOCIbl Ha
OJIH TIpo0e.

Text21°. Jlan TexcToBbIi (haiii, comepkamiuii 6oee Tpex CTPOK. Y IaIUTh U3 HEro
MOCJIEIHUE TPHU CTPOKH.

Text22. JTano nenoe uncio K (0 < K < 10) u TekcToBBIN (aiii, conepxanuii 0onee
K ctpok. Y aanuth u3 daitna nocnennue K CTpoK.

Text23. Jlano nenoe uncio K (0 < K < 10) u TekcToBBIN (aiti1, conepxanuii Oonee
K ctpok. Co3zath HOBBIM TEKCTOBBIN aiii, comepkammuii K MocaeaHuX CTPOK
UCXOHOTO (haiina.

17.2 AHarnus u gpopmamupogaHue mekcma

Text24. Jlan TtexcroBwiii (aiin. Haiitu koaudecTBO ab3arieB B TEKCTE, €CIU ad3allbl
OTJENISFOTCS IPYT OT JPYTra OJTHOM MJIM HECKOJIBKUMU MYCTBIMH CTPOKAMHU.

Text25. Jlano nenoe yuciio K v TeKCTOBBIN (aiiin. Y nanuth u3 daiisia ad3ar ¢ Home-
poM K (ab3arpl OTACIAIOTCS APYT OT APyTa OJHOW WM HECKOJBKHUMH ITyCTHIMHU
ctpokamu). ITycThle CTPOKH, MPEAIICCTBYIONUE W CICIYIONINE 33 YIAISIeMbIM



a03aueM, He ynaniaTh. Eciau ab3al ¢ JaHHBIM HOMEpPOM OTCYTCTBYET, TO OCTa-
BUTH (aiis1 6e3 N3MEHEHUI.

Text26. Jlan tekcroBbiii ¢aiin. HaliTu koiuuecTBO ad3aleB B TEKCTE, €CIIM MepBas
CTpOKa KaXJ0ro ad3aiia HauMHaeTcsa ¢ 5 npobenoB («xkpacnas cmpokay). Ilyc-
ThIC CTPOKH MEXIy a03allaMyi HE yIUTHIBATb.

Text27. lano uenoe uncio K v TeKCTOBBIN (aiiia. Y nanuth u3 daiina ad3ali ¢ HoMe-
poMm K (a03aipl BBIACISIIOTCS C TMOMOILIBI KPACHOU CMPOKU — CM. 3ajaHue
Text26). [Iyctbie cTpoku Mexay ab3allaMu HE YYUTBHIBATh U HE yAalaTh. Eciu
a63all ¢ JaHHBIM HOMEPOM OTCYTCTBYET, TO OCTaBUTH (haii 63 N3MEHEHUH.

Text28. [lan tekcroBbiii (aiiia. AO3albl BBIACIAIOTCA B HEM C IOMOIIBIO KPACHOU
cmpoku (cM. 3amaanne Text26), a myCcThIX CTPOK HET. BcTaBUTH MEXTy COCEIHU-
MU a03alaMM 10 OJTHOM MyCTOM CTpoKe (B Hadajao M KOHell (paiiyia mycThie CTpo-
KM HE JI00aBJIATH).

Text29. Jlan TexcToBbIi (ail. BeiBecTr mepBoe ClIOBO TEKCTa HAUOOJIBIICH JITHHBI.
Cnogom cunTaTh HAOOP CUMBOJIOB, HE COJICPIKAIINI TIPOOEIIOB M OTPaHUYCHHBIH
npoOelaMH WIIM Ha4aJIOM/KOHIIOM CTPOKH.

Text30. Jlan TexcToBbIf (haiiin. BeIBecTH mOCjeIHEE CIOBO TEKCTa HaWMEHBIIICH
amuHbl. Cioéom cUuTaTh HAOOP CHUMBOJIOB, HE COJEPIKAIIUi MPOOEIOB U Orpa-
HUYCHHBIN TPOOEIaMK WK HaYaJI0M/KOHIIOM CTPOKH.

Text31. dano nenoe uncio K u TekcToBbli ¢aiin. Co3naTh CTPOKOBBIN (ailil U 3amu-
caTh B HEro Bce cioBa anuHbl K u3 ucxonnoro ¢aiina. Crogom cuutath HAOOP
CHUMBOJIOB, HE COJIEp XAl MpoOesioB, 3HAKOB MPENUHAHUS U OTPaHUYEHHBIHI
npoOenamMu, 3HaKaMH MPENUHAHUS WM Ha4aJloM/KOHIIOM CTpoku. Ecnu ucxon-
HbIN (aitn He COIEPX UT CJIOB JJIMHBI K, TO OCTaBUTh PE3yJIbTUPYIOIINMN (aiin
yCTBIM.

Text32. Han cumBon C — nponucnas (3ariaBHasl) pycckas OykBa M TEKCTOBBIH
¢aiin. Co3nath CTpPOKOBBIM (paill U 3amucaTh B HEro BCE CJIOBA U3 UCXOJHOTO
daiina, HauMHAIOMIKECS] HA ATy OYKBY (IIPOMHUCHYIO WIH CTpOYHYI0). Crogom
cuuTaTh HaOOp CHMBOJIOB, HE COJEpXKalUil MPoOeIOoB, 3HAKOB MpPENHUHAHUSA U
OTpaHUYCHHBIN MpobOeaMu, 3HaKaMU TPENUHAHUS WM Ha4ajJoM/KOHIIOM CTpO-
ku. Ecnu ucxonuelil (aiinm He CONEpPXKUT MOIXOISIIMX CIIOB, TO OCTaBUThH pe-
3YJABTUPYIOIIHNA (AT ITyCTHIM.

Text33. Han cumBon C — cmpounas (MaJeHbKas) pycckas OykBa M TEKCTOBBIH
daiin. Co3math CTpPOKOBBIN (haill M 3amucaTh B HETO BCE CIIOBA M3 MCXOIHOTO
daiina, cogepxamntue Xots 06l oHy OykBy C (IPOMUCHYIO WK CTPOUHYI0). Cro-
60M CUUTATh HA0OpP CUMBOJIOB, HE COJAEPKAILUN MPOOEIOB, 3HAKOB MPENUHAHUS
U OTpaHMYEHHBIM MpoOeraMH, 3HAKaMU MPENUHAHUS WIA HadajaoM/KOHIIOM
cTpoku. Ecnu ucXomaHblil (aiiin He COAEPKUT MOAXOMASIINX CIOB, TO OCTABUThH
PEe3YABTUPYIOIUNA (AT TYCTHIM.



Text34. /lan TekcToBBIN (haiis, coepiKaliuii TEKCT, BBIPOBHEHHBIH I10 JICBOMY Kparo.
BBIpOBHATH TEKCT MO TPaBOMY Kparo, J0OABHB B Hayalo KaXKIOW HEMyCTOM
CTPOKH HY)KHOE KOJIMYECTBO MPOOEIoB (IIMPUHY TEKCTA CYUTATh paBHOHU 50).

Text35. [lan TekcToBbIH (haiis, comepikallnii TEKCT, BBIPOBHEHHBIHN T10 JICBOMY Kparo.
BBIpOBHSTH TEKCT MO IEHTPY, M00ABUB B HAuajgo KaXKJIOW HEMyCTOW CTPOKH
HY’)KHO€ KOJIMYECTBO MpoOeoB (IMpUHY TeKCTa cuuTaTth paBHOU 50). CTpoku
HEYETHOU JUTMHBI TIEpe]l IEHTPUPOBAHUEM JIOMIOJIHATH CJIeBa MTPOOETIOM.

Text36. /lan TekctoBbId (aiiy, comep.alivii TEKCT, BBIPOBHCHHBIA IO IPaBOMY
Kparo. BBIPOBHATH TEKCT MO LUEHTPY, YAAJIUB U3 KAXIOU HEIyCTOU CTPOKH IIO-
JIOBUHY Ha4yalbHBIX MPOOENoB. B CTpokax ¢ HEUETHHIM KOJIWYECTBOM Haydajb-
HBIX TTPOOEJIOB Mepe/] ICHTPUPOBAHUEM YAANATH MEPBbIN HAYabHBII MPOOEII.

Text37. Jlan TexcToBbId (aiin, comepKalinuid TEKCT, BRIPOBHEHHBIN IO JICBOMY KPao.
A03a1pl TEKCTa Pa3AesioTCsl OJHOM IMYyCTOM CTPOKOW. BBIPOBHATH TEKCT no
wupure (TO €CTh U MO JIEBOMY, U 10 IPAaBOMY Kparo), YBEJIMUYUB B KaKJI0W He-
MyCTOM cTpoke (KpoMe MOCJIEeIHUX CTPOK ab3aleB) KOJIUYECTBO MPOOETIOB MEXK-
Jly CJIOBaMU, HAYMHAs C MOCIEHEro npodesa B CTpoke (IUPUHY TEKCTA CUUTATh
paBHoii 50).

Text38. Mano nemnoe uucino K (> 25) u TekcToBBIN (haili, colepaiuii TeKCT, BbI-
POBHEHHBIN 1O JIEBOMY Kpar. A03albl TEKCTa OTACIAIOTCS APYr OT Apyra OJ-
HOW mycToil cTpokoi. OTdopMaTupoBaTh TEKCT TakK, YTOObI €ro IKpHUHA HE
npeBocxoausia K Mo3uliiii, 1 BBIPOBHATH TEKCT IO JIEBOMY Kparo, COXpaHUB Jie-
nenue Ha abzaupl. [IpoOenbl B KoHIE CTpOK yaainuTh. CoxpaHuth oTdopmaTu-
POBaHHBIN TEKCT B HOBOM TEKCTOBOM (haiise.

Text39. ano nemnoe uucino K (> 25) u TekcToBbId (haili, colnepKaiiuii TeKCT, BbI-
POBHEHHBIH IO JIEBOMY Kpato. A03aIlbl BBIICISIOTCS B HEM C IOMOIIBIO KPACHOU
cmpoku (5 HadaabHBIX MPOOEJIOB), a MYCThIX CTPOK HeT. OTHOpMAaTHPOBATH
TEKCT TaK, YTOObI €ro MIHPUHA HE MpeBocxoiwia K MO3WIUN, U BBHIPOBHSITH
TEKCT I10 JICBOMY Kparo, COXpaHUB JielicHne Ha ab3atibl. [IpoOesibl B KOHIIE CTPOK
ynanutk. CoxpaHuTh 0THOPMATHPOBAHHBIN TEKCT B HOBOM TEKCTOBOM (aiie.

17.3 Tekcmossble halribl ¢ Yucriogol uHgpopmayueu

B 3amanusix Ha 0OpabOTKy TEKCTOBBIX (aillioB ¢ 4YHCIOBOM HH(pOpMaLMe
OpeaNnoiaraeTcs, 4Yro M300pa)K€HUs BELIECTBEHHBIX YHCEN, COJep)Kalluecs B
TEKCTOBBIX (paiiax, yAOBIETBOPSIOT CTAHJAPTHBIM IIPABUJIAM HUCIIOJIb3YEMOTO S3bIKA
OporpaMMUpOBaHusl (B YaCTHOCTH, JpOOHAas 4YacTh OTAENAETCS OT IEJoM yacTu
JNECATUUHON MOUKOUL).

Text40. Jlans! aBa ¢aiina measlx 4rcesl 0JuHakoBoro pasMepa. Co3aaTh TEKCTOBBIN
daliin, coaepKalluii 3TH YKCIIa, PACIIOI0KEHHBIE B J1Ba CTOJIOIA IUpUHOH 110 30
CUMBOJIOB (B IEPBOM CTOJIOIIE COJEpKATCsl YUCia U3 MEPBOTO MCXOAHOTO (haii-
Ja, BO BTOPOM — U3 BTOporo ¢aiina). B Hauano u koHeI KaKI0H CTPOKU TEK-



cToBoro (aitia 106aBuUTh pasnenurenb «|» (kox 124). Yucna BeIpaBHUBAIOTCS
10 TIPaBOMY Kparo CTOJ0IIa.

Text41. Jansl Tpu (haiiyia meabIx 4ucen oJuHaKoBOro pazmepa. Co3aarh TEKCTOBBIN
daiin, comepxkaniuil 3TH 4YKClia, PACION0KEHHBIE B TPU CTOJIOLA ITUPUHOMN MO
20 cuMBOJIOB (B Ka)XJIOM CTOJIOIIE COAEPKATCS YMClIa U3 COOTBETCTBYIOIIETO
ucxoaHoro (aisia). B Hauano u KOHEI KaKJI0H CTPOKHU TEKCTOBOro aiisa J10-
0aBuTh paszaenurenb «|» (kox 124). Uucna BBIpaBHUBAIOTCS IO JICBOMY Kparo
cTOJIOIIA.

Text42. Jlanwl BemecTBeHHble uncia A, B u nenoe yuciao N. Co3marh TEKCTOBBIN
daiin, comepxauuii TabIUIly 3HAYCHUM (PYHKIUU Jx ma npomexyTke [A, B]
¢ maroM (B —A)/N. Tabnuma cCOCTOUT W3 JBYX CTOJIOLIOB: C apryMEHTaMU X

(10 mo3unuii, u3 HUX 4 MO APOOHYIO YaCTh) U CO 3HAYCHUSIMU Jx (15 nmo3zu-
Wi, U3 HUX 8 MmoJ ApoOHYI 4YacTh). CTOJIOUBI BHIPABHUBAIOTCS IO MPABOMY
Kparo.

Text43. Jlans!l BemecTBennsle ynciaa A, B n nemoe uncino N. Co3gaTh TEKCTOBBII
daiin, conepxkamuii Tadbauiy 3HauyeHud QyHKIUK sin(x) U cos(x) Ha TPOMEXKYT-
ke [4, B] ¢ marom (B — A)/N. Tabnuua coCTOUT U3 TpeX CTOJIOIOB: C apryMeH-
tamu X (8 mo3unuii, U3 HUX 4 Moja JPOOHYIO YacTh) M CO 3HAUCHUSMH SIn(X)
u cos(x) (mo 12 mo3unwmii, 3 HUX 8 moa ApoOHYIO yacTh). CTOJIOUBI BRIPABHU-
BAIOTCSI 110 MTPABOMY Kparo.

Text44. [lan tekcToBbIi (aiii, Kakaas CTpoka KOTOPOTro M300pakaeT Iej0e YHCIIO,
JIOTIOJTHEHHOE CJICBA U CIIpaBa HECKOJBKUMU MpodesiaMu. BBIBECTH KOJIUYECTBO
9THUX YUCEI U UX CYMMY.

Text45. Jlan TekcTOBBIM (aiii, Kaxaas CTPOKa KOTOPOro M300pakaeT IIeJIoe WIIH
BEILIECTBEHHOE YHCIIO, JIOTIOJTHEHHOE CIIEBa U CIIPaBa HECKOJILKUMHE IpoOeraMu
(BEIIECTBEHHBIC YMCIIa MMEIOT HEHYJIEBYIO IPOOHYIO 4acTh). BriBecTn konmuue-
CTBO YHCEJ C HEHYJICBOI TPOOHOW YacThIO U HX CyMMY.

Text46. Jlan TekcToBbIf (aiii, Kaxmas CTPOKa KOTOPOTO COACPIKUT H300paKeHHUs
HECKOJIbKUX 4YHCEN, pa3/iejCHHbIC MpoOenamMu (BEIICCTBEHHBIC YUCIIA UMCHOT
HCHYJIEBYIO TpOoOHYI0 4yacTh). Co3aarh (ailyl BEIIECTBEHHBIX YHCEN, COJCpkKa-
mMid (B TOM JK€ MOPSJIKE) BCE YKCIA U3 MCXOTHOTO (aiiyia, MMCIOIINe HEHYJIe-
BYIO IPOOHYIO 4acTh.

Text47. Jlan TexkcToBbIid (aiisl, Kaxaas CTpoKa KOTOPOTOo H300paKaeT IeJIoe WU
BEIIIECTBEHHOE YMCIIO, IOMOJHEHHOE CJIeBa M CIPaBa HECKOJIBKUMH MpOoOeIaMu
(BemIecTBEHHBIC YMCIIa UMEIOT HEHYJIEBYIO JPOOHYIO YacTh). BeiBecTn konmude-
CTBO LIEJIBIX YUCEI U UX CYMMY.

Text48. [lan TekcToBbIid (aiin, Kakaash CTpOKa KOTOPOTO COJEPKUT H300paskeHUs
HECKOJIbKMX YHCEJI, pa3Jie]ICHHbIC TpoOenamMu (BEIIESCTBEHHBIC YHCIAa HUMCIOT
HEHYJICBYIO JIpoOHYI0 vacTh). Co3marh (haii menbiXx YHces, COoACpIKallui Bce
1EeJIbIe YKCIa U3 UCXOIHOTO (aiiia (B TOM K€ MOPSIKE).



Text49. Jlan TexcroBblil ¢aiin u ¢aitn mensix yucell. Jlo0aBUTh B KOHEI| KaXKIOu
CTPOKH TEKCTOBOTO (pailyia M300pakeHre COOTBETCTBYIOIIETO uducia u3 daiia
nenbix yucen. Ecnu dain nensix yucen Kopoue TeKCToBoro (haiiya, TO OCTaB-
HIMeCs] CTPOKU TEKCTOBOTO (paiisia HEe U3MEHSITh.

Text50. lan TexcToBsbli ¢aiin. B kaxaoi ero crpoke mnepsbie 30 MO3UIUNA OTBOAITCS
MOJ] TEKCT, a OCTaBIIasicd 4acTb — MOJ BellecTBeHHOe 4yucio. Co3narh JiBa
daiina: cTpoKoBbIN (haii, coaepKaluii TEKCTOBYIO YacTh UCXOTHOTO (haiina, u
(aiin BelEeCTBEHHBIX YMCEN, COAEPKAIIMA YKciia U3 UCXOMHOTO (aitia (B TOM
Ke TIOPSIKE).

Text51. lan TekcToBbIid (aiii, comepikamiuii TaOJMIy U3 TPEX CTOJIOIOB BEIICCT-
BeHHBIX uncell. [IluprHa cTon01moB TabauIbl U CIIOCOO WX BHIPABHUBAHMS SIBJIS-
IOTCSI IPOU3BOJILHBIMU, CIIEIIMAIBHBIX CHMBOJIOB-pa3/ieliuTeNieid Tabauia He co-
nepxut. Co3nate Tpu (aiiiaa BEHIECTBEHHBIX YHMCEN, KaXIbIH U3 KOTOPBIX CO-
JEP>KUT YKCIIa U3 COOTBETCTBYIOIIETO CTOJIOA TAOIUIIBI (B TOM ke MOPSIIKE).

Text52. Jlan TexcTOBHI (aiis, comepKaui TabIUIy U3 TPEX CTOJOLOB IENIbIX YH-
cen. B Havane U B KOHIIE Ka)KJOW CTPOKH TAOJMUIIBI, a TAKXKE MEXAY €€ CTOJO-
aMH pacrioyiaraercs cumsosi-pazoeirumens. llupuna ctonbuoB Tabnuibl, Cro-
co0 UX BbIpAaBHUBAHUA U BUJI CUMBOJIA-PA3ACIIUTENS ABISAIOTCS MPOU3BOJIbHBIMHU.
Co3znate (ails LenbIX Ynucen, CoAep KAl CyMMY YHUCell U3 KaKI0M CTPOKH HC-
XOIHOU TaOJIMIIEI.

17.4 [ononHumersbHble 3adaHusi Ha obpabomky
meKcmosbix ¢halsios

Text53. /lan tekctoBblii (ait. Co3aaTh CUMBOJIBHBIN (aiiil, coAaepKaliuii Bce 3HAKH
NpenuHaHus, BCTPETUBIIHUECS B TEKCTOBOM (paiisie (B TOM K€ MOPSIIKE).

Text54. Jlan tekcrobiii (aiin. Co3aaTh CUMBOJIBHBIN (haiiyl, copepKaluii BCe CUM-
BOJIbI, BCTPETHUBIINECS B TEKCTE, BKJIOYas MpoOen M 3HaKW npenuHaHus (0e3
noBTopeHuit). CUMBOJIBI pacrionaraTh B MOPSAJKE UX MEPBOIO MOSBICHUS B TEK-
CTe.

Text55. lan tekctoBbii (aiin. Co3naTh CUMBOJIBHBIN (halijl, COACpIKAIIUN BCE CHM-
BOJIbI, BCTPETUBIIKECS B TEKCTE, BKJIIOYas MPOOENT M 3HAKU NpenuHaHus (0e3
noBTopeHuit). CUMBOJIBI pacrioiarath B OPSIAKE BO3pACTaHUS UX KOJOB.

Text56. lan tekctoBbii (aiin. Co3naTh CUMBOJIBHBIN (halijl, COACpIKAIIUN BCE CHM-
BOJIbI, BCTPETUBIIIKECS B TEKCTE, BKJIIOYas MPOOEN M 3HAKU mpenuHaHus (0e3
noBTopeHuit). CUMBOJIBI pacrionarath B OPsAKE YObIBAaHUS UX KOJIOB.

TextS7. llan tekcroBeiii Qain. IlogcuMTaTh YKCIO TOSBICHUN B HEM KaKIOM
cmpounou (TO €CTh MaJCHbKOW) PYCCKOM OYKBBI M CO3/1aTh CTPOKOBBIM (aii,
AJIIEMEHTBI KOTOPOTO UMEIOT BUJI «<OYKBa>—<UHCJIO €€ MOSIBICHUII™» (HaIpu-
Mep, «a—25»). BykBbl, OTCYTCTBYIOIINE B TEKCTE, B (aiii He BKItoYaTh. CTPOKH
YHOPSIOYUTH 110 BO3PACTAHUIO KOJIOB OYKB.



Text58. Jlan TtekcroBwiid Qaitn. I[logcunTaTh YHCIO TOSBICHUN B HEM KaKIOW
cmpourotl (TO €CThb MaJeHbKON) PyCCKOM OyKBBI M CO3/1aTh CTPOKOBBIN (haid,
DJIEMEHTBI KOTOPOTO UMEIOT BUJI «<OYKBa>—<4HCJO €€ TOSIBICHUII™>» (HaIpu-
Mep, «a—25»). BykBbl, OTCYTCTBYIOIINE B TEKCTE, B ¢aiii He BKIoYaTh. CTpOKH
YHOPSAIOYUTD 1O yOBIBAHUIO YKCIIA TIOSBJICHUN OYKB, a TIpU PAaBHOM YHCIIE TIO-
SIBJICHH — 10 BO3PACTAaHUIO KOJIOB OYKB.

Text59. Jlana ctpoka S, cocrosimias u3 10 mudp, u dain ¢ pycCKUM TEKCTOM. 3a-
mudpoBarh (ailyi, BEINOIHUB MUKIMYECKYIO 3aMEHY KaXKIOHW PYyCCKOW OYKBHI,
cTosiied Ha K-i MO3UIMU CTPOKH, HA OYKBY TOIO K€ PErUCTpa, pacloIOkKEH-
HyI0 B andaBute Ha Sx-M MecTe mnocie mudpyemoit Oyksol (g K = 11 cHoBa
UCTIONBb3yeTCs cMelleHue S U T. 1.). BykBy «&» B andasure He yIUTHIBaTh, 3HA-
KU TIPETMHAHUS ¥ POOEeTIbl HE H3MEHSTh.

Text60. [lana cTpoka u Qaiin ¢ pycCKUM TEKCTOM, 3alii(pOBaHHBIM IO MPABUITY,
omucaHHOMY B 3amanmu Text59. JlaHHas cTpoka MpeacTaBiseT cOOOW MEPBYIO
paciMppoBaHHYIO CTPOKY TekcTa. Pacmm@poBarh ocTalbHbIE CTPOKH U 3aMe-
HUTH B (ailne 3amundpoBaHHbIil TeKCT Ha pacimudpoBanHbiil. Eciu nndopma-
MU AJ1 pacIM(PPOBKU HEAOCTATOYHO, TO UCXOAHBIN (haiijl HE U3MEHSTb.

18 CocTaBHble TUMbl JaHHbIX B Npoueaypax
N PyHKUKMax: rpynna Param

B kaxngoMm 3amaHuM JaHHOTO paszzena TpeOyercs omucaTh MpOLENypy WU
(YHKIIMIO ¥ 3aT€M HCIIOJIb30BaTh €€ JIJIsl 00pabOTKH UCXOIHBIX JAHHBIX.

Bce nmapametpsl m000it ¢hynxkyuu cantarotcs BXogHbIMuU. st npoyedyp Bcerna
YKa3bIBACTCsI, KAKUE MapaMeTphl SBISIIOTCS BBHIXOAHBIMU (MJIM OJHOBPEMEHHO BXOJ-
HBIMU W BBIXOJHBIMH); €CIM O BUJIE MTapaMeTpa IpoIeaypbl HUYEro He CKa3aHo, TO OH
CUUTAETCS BXOIHBIM.

18.1 OOHoMepHbIe U 08yMeEpPHbIE Maccuabl

[Tpn BBOJIE MCXOJHOrO MaccHBa BHauaje CIEAyeT BBECTH €ro pasmep (OJHO
YHCJIO IS OJTHOMEPHBIX MAacCCHUBOB, JIBA YUCJIAa — KOJUYECTBO CTPOK M CTOJIOIOB —
JUISl ABYMEPHBIX MAaCCUBOB-MATPHIL), & 3aTEM — BCE €0 AJIEMEHTHI.

Ecnu B 3amaHuu SIBHO HE YKa3bIBa€TCsl pa3Mep OJIHOMEPHOI'O MAacCHBa, SIBIISIO-
HIErocs mapaMeTpoM Mpoueaypbl Win GyHKIIMH, TO MPEANoaraeTcs, YTo 3TOT pas-
MEp MOXET MEHATbcA B mpenenax ot 1 mo 10. lig 1ByMEpHBIX MacCHBOB-MaTpPHI]
TaK)Ke MPEIOoaraeTcsi, YT0 YUCIO UX CTPOK M CTOJOIIOB MOKET MEHSThCS OT 1 110
10. ITopsiakoBble HOMEPA HAYAJIBHBIX 3JIEMEHTOB KaK OJHOMEPHBIX, TaK U ABYyMEp-
HbIX MaCCUBOB BCEI/Ia CUNTAIOTCS PABHBIMH 1.

[Tpu onmcanuu mpoieyp, BHIMOIHSIIONUX TpeoOpa3oBaHue MacCHBa, HE CIIeny-
€T UCII0JIb30BaTh BCIIOMOTaTENIbHBIN MAaCCUB TOTO K€ pa3mepa.
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Param1°. Omucare ¢ynkmuo MinElem(A4, N) 1enoro Tura, HaxOJsNIyl0 MUHHU-
MaJIbHBIM 2JIEMEHT LIEJI0UYMCICHHOr0 MaccuBa A pazmepa N. C MOMOIIBIO 3TOM
(GyHKIIMUM HAWTH MUHHUMAJIbHBIC 2JIEMEHTHI MaccuBOB A, B, C pasmepa N4, Np,
N COOTBETCTBEHHO.

Param2. Onucats ¢pynkiuio MaxNum(A4, N) menoro Tuma, HaxosAIIyt0 HOMEp Mak-
CUMAJIBHOTO 3JIEMEHTa BelllecTBEHHOTo MaccuBa A pa3mepa N. C moMouipro
3TOM (GYHKIMM HANUTH HOMEPA MaKCHUMAaJbHBIX 3JIEMEHTOB MaccuBoB A, B, C
pasmepa N, Ng, Nc COOTBETCTBEHHO.

Param3. Omucate nponenypy MinmaxNum(A4, N, NMin, NMax), HaXoAsIIyIO HO-
Mepa MUHHUMAJIbHOTO U MAaKCHUMaJIbHOTO 3JIEMEHTa BEIIECTBEHHOIO0 MaccuBa A
pasmepa N. Boixoanbie napaMerpsl 1enoro tuna: NMin (HoMep MUHUMAaJIbHOTO
anemenTa) U NMax (HoMep MakCUMaiIbHOTO 3emMeHTa). C moMoIlbio 3TOM mpo-
Heaypbl HAUTH HOMEpPAa MUHUMAJIBHBIX U MAaKCUMAaJbHBIX 3JIEMEHTOB MAacCCHUBOB
A, B, C pa3mepa Ny, Ng, Nc COOTBETCTBEHHO.

Param4. Omucats npouenypy Inv(4, N), MEHSIONTYIO TTOPSIOK CIICIOBAHUS dJIEMEH-
TOB BELIECTBEHHOTO MaccuBa A pasmepa N Ha IPOTUBOMOJIOKHBIN (UHEepmMUpO-
sanue maccuBa). MaccuB A SBISETCS BXOJIHBIM M BBIXOJIHBIM mHapamerpom. C
IIOMOIIBIO ATOM MPOLEAYPHl HHBEPTUPOBATh MaccuBbl 4, B, C pa3mepa Ny, Np,
N¢ COOTBETCTBEHHO.

Param5. Omnucats nponeaypy Smoothl(A4, N), BBITOJHSIOIIYIO c2naxcusanie Bele-
CTBEHHOTO MaccuBa A pazmepa N cienyronmM o0pa3oM: 2JIeMEHT Ak 3aMeHseT-
cs Ha cpenHee apudMETHYECKOE MEePBBIX K HMCXOMHBIX IJIEMEHTOB MaccuBa A.
MaccuB A4 sBisSIeTCSI BXOJIHBIM W BBIXOJHBIM TapameTpoM. C IMOMOIIBIO ITOM
MIPOIIETYPHI BBITOJTHUTH MATHKPATHOE CTIAKUBAHWE TAHHOTO MaccuBa A pa3me-
pa N, BBIBOZSI pE3yJIbTAThl KQKIOTO CTIIaKUBAHUSI.

Param6. Onucats npoueaypy Smooth2(A4, N), BBITOJHSIOIIYIO C2laxcusanie Bele-
CTBEHHOTO MaccuBa 4 pa3mepa N cleAyOIIUM 00pa3oM: JIEMEHT A; HE u3Me-
HseTCsI, dJIeMeHT Ag (K = 2, ..., N) 3aMeHseTcs Ha MOJIyCYMMY HMCXOIHBIX dJie-
MEHTOB Ax | U Ax. MaccuB A SBJISIETCS BXOJHBIM U BBIXOJHBIM MapamerpoM. C
MOMOIIBI0 ATOW TPOIEAYPHl BBIMOJHUTH MATHKPATHOE CTIAXXHBAHUE JTAHHOTO
MaccuBa A pazmepa N, BBIBOJIS pe3yJIbTaThl KQXKIO0TO CTIIaKHBAHUS.

Param7. Onucare nponeaypy Smooth3(A, N), BBEITIOJHSIONIYIO CelaxCusaHue Bele-
CTBEHHOTO MaccuBa 4 pa3mepa N clieqyronmM 00pa3oM: KaK/Ibli AJIeMEeHT Mac-
CHBa 3aMEHSETCS Ha €ro cpefHee apu(pMeTUYeCKoe C COCETHUMH JJIEMEHTaMHU
(py BBIYMUCIIEHUU CPEHEro apu(METUYECKOTO HCTOIB3YIOTCS UCXOOHble 3HA-
YEHUs COCEAHUX AJIEMEHTOB). MaccuB A SBIAETCS BXOJHBIM M BBIXOJIHBIM I1a-
pamerpoMm. C MOMOIIBIO ATOM MPOLEAYPHI BBIMOJIHUTH MATUKPATHOE CIIIa’KUBa-
HUE JaHHOTO MaccuBa A pa3Mepa N, BBIBOAS pe3yJibTaThl KaXKJOrO CIIIa’KUBa-
HUSL.

Param8. Omnucats nponienypy RemoveX(4, N, X), yaansionryro U3 mejJ09ucIICHHOTO
MaccuBa 4 pa3mepa N 3JeMEeHTHI, paBHbIe LieIoMy unciy X. MaccuB 4 U 4ucio



11

N SIBASIFOTCS] BXOJHBIMU U BBIXOJIHBIMU MapameTpamu. C MOMOIILI0 3TOM Mpolie-
Iypbl yaanuTh yucia Xy, Xp, Xc u3 maccuBoB 4, B, C pazmepa N4, N, N¢ coOT-
BETCTBEHHO U BBIBECTH pa3Mep U COACPKUMOE IMOJTYICHHBIX MaCCHUBOB.

Param9. Onucare nporenypy RemoveForlnc(4, N), yaansiomniyro U3 BeIICCTBEHHO-
ro mMaccuBa 4 pazmepa N «JITUITHUE» BJIEMEHTHI TaK, YTOOBI OCTABIIHMECS dJie-
MEHTBHI OKa3aJUCh YIOPSATOYEHHBIMU IO BO3PACTAHUIO: TEPBBI DIIEMEHT HE
yAaJseTcs, BTOPOM 3JEMEHT yAalsieTcs, €CIM OH MEHbIlIe MepBOro, TPeTU —
€CJI OH MEHbIIE MPEAbIAYIIEro 3JE€MEHTa, OCTABICHHOIO B MAaccuBe, U T. .
Hamnpumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomxeH ObITh MpeoOPa30BaH K BU-
ny 5.5, 7.2, 9.4. MaccuB A u uncio N SIBJISIFOTCS BXOJHBIMU M BBIXOJIHBIMU T1a-
pamerpamu. C MOMOIIBIO ATOW MPONEAYpHl Mpeodpa3oBaTh MaccuBbl A, B, C
pasmepa Ny, Np, Nc COOTBETCTBEHHO U BBIBECTH Pa3sMeEp U CONEPKUMOE MOJTy-
YEHHBIX MACCHUBOB.

Param10. Omucates npouenypy DoubleX(4, N, X), nyOonupyronryro B 1eI0YUCIICH-
HOM MaccuBe A pasmepa N 3JIeMEHTHI, paBHbIE LenoMy yuciay X. MaccuB A u
yucio N SBISIOTCS BXOAHBIMU M BBIXOAHBIMH NapameTpamu. C MOMOIIBIO 3TOR
npoueaypsl npoayoaupoBats uncna Xy, Xz, Xc B maccuBax A, B, C pazmepa N,
Np, Nc COOTBETCTBEHHO U BBIBECTH Pa3Mep U COIEPKUMOE MOJyYEHHBIX MACCH-
BOB.

Param11. Omucats nponieaypy SortArray(A, N), BBIOJHSIONYIO COPTHPOBKY ITO
BO3pacCTaHUIO BEIECTBEHHOro MaccuBa 4 pasmepa N. MaccuB A sABisercs
BXOJHBIM U BBIXOJHBIM NapaMeTpoM. C MOMOIIBIO 3TOW MPOLEAYPHI OTCOPTH-
poBatb MaccuBbl 4, B, C pazmepa N4, N, Nc COOTBETCTBEHHO.

Param12. Onucats nporieaypy SortIlndex(4, N, 1), GopMHPYFOIIYIO SISl BEIIECTBEH-
HOro maccuBa 4 pazmepa N unoexcHwlil maccug I — MacCuB IIENIbIX YUCEN TOrO
e pazMepa, CoAepkKalluii HOMepa AIEMEHTOB MacCuBa A B TOM MOPSIAKE, KOTO-
PBIi COOTBETCTBYET BO3pACTaHHUIO AJIEMEHTOB MaccuBa A (caM MaccuB A Mpu
TOM He u3MeHsiercs). HIeKCHbI MaccuB [ SIBISIETCS BBIXOAHBIM ITApaMETPOM.
C nomo1bpio 3TOM MPOUERypbl CO34aTh UHAEKCHBIE MACCUBBI JIJII MAaCCUBOB A,
B, C pa3mepa N4, Nz, Nc COOTBETCTBEHHO.

Param13. Onucare nponenypy Hill(4, N), MeHSIOIIYIO MOPSAAOK 3JIEMEHTOB BEIIle-
CTBEHHOT0 MaccuBa A pasmepa N Ha CleAyIOLIMA: HAUMEHbBIIUNA 3JIEMEHT Mac-
CHBa pacroJjiaraeTcsi Ha IEPBOM MECTE, HAUMEHbBIIINIA U3 OCTABIIUXCS FJIEMEHTOB
— Ha TOCJIETHEM, CJIENYIONMN M0 BEJIMYMHE PACIIOaraeTcs Ha BTOPOM MeECTe,
CIeNYIONMH — Ha MpeArnociaeAHeM U T. 1. (B pe3yibTaTe rpaduk 3HAYCHHIA
DJIEMEHTOB Oy/IeT HallOMUHATH X0iM). MaccuB A SIBISETCS BXOIHBIM U BBIXO/I-
HbIM MapameTpoM. C TOMOIIBI0 ATOM MPOLEIyphl MpeoOpa3oBaTh MACCHUBHI A,
B, C pazmepa N4, Ng, Nc COOTBETCTBEHHO.

Param14. Onwucare nponienypy Splitl(4, Ny, B, Np, C, N¢), bopmupyroriyto 1o Be-
HIECTBEHHOMY MaccuBy A pa3mepa N, JiBa BeUIECTBEHHbIX MaccuBa B u C pas-
Mepa Np 1 N¢ COOTBETCTBEHHO; IPHU 3TOM MAacCUB B COJIEPKUT BCE BJIEMEHTHI



12

MaccuBa A ¢ HEYETHBIMU MOPSAAKOBBIMU HOMepamu (1, 3, ...), a maccuB C — Bce
3JIEMEHTHI MaccuBa A ¢ YeTHBIMU HOMepamu (2, 4, ...). MaccuBbl B u C u uucna
Np 1 N¢ SBIAIOTCSA BBIXOAHBIMM mHapameTpamu. [IpuMeHuTs 3Ty npouenypy K
JaHHOMY MaccuBy A pazMepa N, U BBIBECTU pa3MeEp U CONEPKUMOE MOJyUEH-
HbIX MaccuBoB B u C.

Param15. Onucars nponenypy Split2(4, Ny, B, Np, C, N¢), bopmupyroiiyto 1o 1e-
JIOUHUCIIECHHOMY MaccuBy A pazMepa N, ABa LEJOYUCIEHHbIX mMaccuBa B u C
pasmepa N u N¢ COOTBETCTBEHHO; IIPU 3TOM MACCHUB B COOEPKUT BCE YETHBIC
yucia u3 maccuBa A, a maccuB C — BCe HEUETHBIE UKciia (B TOM K€ MOPSIKE).
Maccusl B u C u unucna N u N¢ SBISIOTCA BBIXOJHBIMU MapameTrpamu. Ipu-
MEHUTH ATy MPOLEAYPY K JaHHOMY MaccuBy A pasmepa N, U BBIBECTH pa3Mep U
COJIEP’)KUMOE MOTYYeHHBIX MacCUBOB B u C.

Param16. Omnucats nponenypy ArrayToMatrRow(4, K, M, N, B), GopMupyromuryro
M0 BEILIECTBEHHOMY MaccuBYy A pa3mepa K matpuily B pazmepa M x N (marpuiia
3aMOJHAETCS AJIEMEHTaMH MaccuBa A MO CTpokam). «JIMIIHKME» AIeMeHTbl Mac-
CHBAa UTHOPUPYIOTCS; €CIU 3JEMEHTOB MAacCHUBa HEJOCTATOYHO, TO OCTaBLIMECA
AJIEMEHTHI MaTpulbl nojaratorcs paBHbIMU (. /[BymMepHbIli MaccuB B sBseTcs
BBIXOJHBIM MapaMeTpoM. C MOMOIIBIO 3TOM MpPOUEAYypbl HA OCHOBE JaHHOTO
MaccuBa 4 pazmepa K u 1iensix uncen M u N chopmupoBaTh MaTpuily B pa3me-
paM x N.

Param17. Onucarte nponenypy ArrayToMatrCol(4, K, M, N, B), opMHPYIOIIYIO 10
BEILIECTBEHHOMY MaccuBy A4 pasmepa K matpuily B pasmepa M x N (Mmarpuiia
3aroJIHSAETCS dIeMEHTaMu MaccuBa 4 1o cronduam). «JIuiHue)» 3J1eMeHThl Mac-
CHBAa UTHOPUPYIOTCS; €CIIU DJIEMEHTOB MacCUBa HEAOCTATOYHO, TO OCTaBIIMECS
AJIEMEHTHI MaTpulbl nojaratorcs paBHbIMU 0. /[BymMepHbIli MaccuB B sBiseTcs
BBIXOJHBIM IapameTpoM. C MOMOULIBIO 3TOM NPOLEAYpPbl Ha OCHOBE JAaHHOIO
maccuBa 4 pazmepa K u niensix yucen M u N cpopmupoBats MaTpuily B pa3me-
paM x N.

Param18. Onucare nponenypy Chessboard(M, N, A), GOpMHUPYIOIIYIO 1O MEIBIM
NOJIOKUTENBbHBIM unciiaM M u N matpuny A pazmepa M x N, koTopast COAEPKUT
yucya 0 u 1, pacnosioxkeHHbIE B «IIaXMaTHOM» nopsake, npuyem 4, ; = 0. [IBy-
MEpHBIN 1EJIOUYUCICHHbIA MAacCUB A SIBISETCS BBIXOJHBIM napamerpom. C 1mo-
MOIIbIO ATOW TMPOIEAYPHI MO JAHHBIM IIenbiM 4uciaMm M u N copmupoBath
matpuiy 4 pasmepa M x N.

Param19. Onucare ¢ysknuio Norml(4, M, N) BelecTBEHHOTO THIIA, BBIYUCIISIO-
LIyI0 HOpMY BEUIECTBEHHOU MaTpulibl A pazmepa M x N:

Norm1(4, M, N) =max {|4 /| + |42 + ... + |Am},
rie MaKkcuMyM Oepetcs 1o Bcem J oT 1 no N. Jlna ganHo# maTpuiel A pa3mepa
M x N naittu Norm1(4, K, N), K=1, ..., M.
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Param20. Onucare ¢ynkmuo Norm2(4, M, N) BemecTBEHHOTO THUIIA, BBIYUCIISIO-

LIyI0 HOpMY BEIIECTBEHHOW MaTpulbl 4 pasmepa M x N:

NormZ(A, M, N) = max {|A]71| + |A]72| +...+ |A]7N|},
rie Makcumym Oepetcst mo BceM / ot 1 go M. Jlnis nanHou maTpuisl A pasmepa
M x N naiitu Norm2(4, K, N), K=1, ..., M.

Param21. Onucate ¢pynknuio SumRow(A4, M, N, K) BEeIIeCTBEHHOTO THUIIA, BBIUKC-
JSIIOILYI0 CYMMY 3JIEMEHTOB BEILIECTBEHHOM MaTpHilbl A pa3zmepa M x N, pacro-
noxeHHbIX B K-i1 ctpoke (ecnu K > M, To pynkuus Bo3Bpamaet 0). s qannoi
Mmatpuilbl 4 pazmepa M x N u tpex aanubix K Haiitu SumRow(A4, M, N, K).

Param22. Onucare pyuknuo SumCol(4, M, N, K) BelIecTBEHHOro THIIA, BBIUKC-
JSOILYI0 CYMMY 3JIEMEHTOB BEIIECTBEHHOM MaTpuilsl A pa3zmepa M x N, pacro-
JoxkeHHbIX B K-M ctonbie (ecnu K > N, To ¢ynkius Bo3Bpamiaet 0). s nan-
HOU Matpulbl 4 pazmepa M x N u Tpex nannbix K Haittu SumCol(4, M, N, K).

Param23. Onucare npoueaypy SwapRow(4, M, N, K;, K;), oCcyIIeCTBISIONIYIO TTe-
PEMEHY MECTaMHU CTPOK BEILIECTBEHHON MaTpulibl 4 pazmepa M x N ¢ Homepamu
K u K,. Matpunia A sBJISIETCA BXOJHBIM M BBIXOJHBIM IapaMeTpoMm; eciu K
win K, 6oneie M, To MaTtpuiia He udMeHsercs. Mcnonbs3ys 3Ty mporeaypy, Io-
MEHSATH JJI1 JaHHOW MaTpuibl A pazmepa M x N CTpOKU C JaHHBIMH HOMEPAMHU
K 1 A Kz.

Param24. Omucats npoueaypy SwapCol(4, M, N, K;, K;), OCyIIECTBISIOIIYIO TTe-
peMeHy MecTaMu CTOJIOII0OB BELIECTBEHHON MaTpullbl A pazmepa M x N ¢ HOMe-
pamu K; u K,. Marpuiia 4 sBIseTcsl BXOJHBIM U BBIXOJHBIM IMapaMETPOM; €CIIU
K, wim K, 6onbiie N, To MaTpuiia He u3MeHsercs. Mcnonp3ys 3Ty npoueaypy,
MOMEHATH JIJIsi JaHHOU MaTpullbl A pazmepa M x N cTonOIpl ¢ JaHHBIMU HOMeE-
pamu K u K.

Param25. Onucats nponeaypy Transp(A, M), BBINOIHSIONIYIO MPAHCHOHUPOBAHUE
(TO ecTh 3epKajdbHOE OTPAKEHUE OTHOCUTEILHO IJIABHOW JHMaroHaiu) KBaapat-
HOM BellecTBEHHOM Matpulbl 4 nopsaka M. Marpuna 4 sBiaseTcs BXOIHBIM H
BBIXOJHBIM TapaMmeTpoM. Mcrmonws3ys 3Ty mpouenypy, TPaHCIOHHUPOBATH JIaH-
Hy10 Matpuly 4 nopsiaka M.

Param26. Onwucare nporenypy RemoveRows(4, M, N, K, K5), ynansiomngyo 13 Be-
eCTBEHHOW MmaTpulibl A4 pasmepa M x N ctpoku ¢ Homepamu ot K; a0 K,
BKJIIOUUTENRHO (mpeanonaraercs, yto 1 < K; < Kj). Ecnu K; > M, To matpuiia
HE U3MEHsETCs; eciu K, > M, TO ynalsitoTcsi CTPOKM MaTpUIbl C HOMEpaMHu OT
Ki no M. JIsymepusiii maccuB A u uucna M, N SBISIIOTCS. BXOJHBIMU U BBIXO/JI-
HbIMU napameTpamu. Mcnonb3ys npouenypy RemoveRows, ynanute u3 nanHoit
Matpulbl 4 pazmepa M x N cTtpoku ¢ HoMepamu OT K| 10 K, ¥ BBIBECTH pa3mep
MTOJTy4YEHHOM MATPULBI U €€ SJIEMEHTHI.

Param27. Onucate nponeaypy RemoveCols(4, M, N, K;, K;), ynansmoIyoo 13 Be-
HIECTBEHHOU MaTpuilbl A pazmepa M x N ctonOubl ¢ Homepamu oT K; 10 K,
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BKJIIOUUTENRHO (TIpeanogaraercs, urto 1 < K| < K3). Eciu K; > N, To Marpuna
HE u3MeHsercs; ecnu K, > N, TO yAansaoTcs cToiOLbl MAaTPULbl C HOMEpaMHU OT
K, no N. JIBymepnsiii maccuB 4 u uucna M, N SBIAIOTCA BXOJHBIMU U BBIXOJ-
HeIMU TlapameTpamu. Mcnonb3ys npouenypy RemoveCols, yaanute U3 ganHoi
Mmatpuibl A pazmepa M x N cTonbusl ¢ Homepamu oT K; 10 K, v BbIBECTU pa3-
Mep IMOJYyYEHHOU MAaTPULIBI U €€ DJIEMEHTHI.

Param28. Onucate nponeaypy RemoveRowCol(4, M, N, K, L), ynaisioniyo us3
BEILIECTBEHHON MaTpuIlsl A pazmepa M x N CTpOKY U CTOJOEI, KOTOPhIE COJep-
XKaT eMeHT Ag ; (nmpeanonaraercs, uro M > 1 u N> 1; ecim K> M v L > N,
TO MaTpuua He u3MeHsiercs). JIBymepHslid MaccuB 4 u uucina M, N ABIAIOTCS
BXOJHBIMM M BBIXOJHBIMHU MapameTpamu. Jlana marpuna A pazmepa M x N u
yucna K, L. [lpumenuts k Marpuiie A nponeaypy RemoveRowCol u BeiBecTH
pa3Mep NOJyYEHHON MaTPULIbI U €€ DJIEMEHTHI.

Param29. Onucarp npouenypy SortCols(A, M, N), BBIIOJHSIOUIYIO COPTUPOBKY 10
BO3PACTaHUIO CTOJIONOB IEIOYUCICHHOW MaTpullbl 4 pazmepa M x N (CTONOIbI
CPaBHUBAIOTCS JIeKCUKO2paguuecKuy: eCiiv TePBhIe JIEMEHTHI CTOJIOIOB pa3iny-
HBI, TO MEHBIITUM CYUTACTCS CTOJIOEI, CO/IeP KA MEHBIIIUN TTEPBHIN DJIEMEHT;
€CJIA TIEPBBIC JIEMEHTHI CTOJIOIIOB PaBHBI, TO AHAIM3UPYIOTCS UX BTOPBIE dJIe-
MEHTHI U T. 1.). JIByMepHBbIid MaccuB A SIBJASETCS BXOJHBIM U BBIXOJHBIM Tapa-
MetpoMm. HMcmonb3ys npouenypy SortCols, orcopTupoBaTh CTOJIOUBI JTaHHOM
Matpuilsl A pazmepa M x N.

18.2 Cmpoku

Param30. Onucats ¢pynkiuro IsIdent(S) menoro tumna, mpoBepsIONIYO, SBISETCS JIX
CTpOKa S JTOMYCTUMBIM UOSHMUPUKAMOPOM, TO €CTh HEIYCTOU CTPOKOH, KOTO-
past COAEPKUT TOJBKO JJATUHCKHUE OYKBBI, TU(PBI M CUMBOJI MTOAYCPKUBAHUS «_ )
U He HauuHaeTcs ¢ uudpsl. Ecou S aBisercs 1omyCcTUMBIM UACHTUDHUKATOPOM,
To (yHKIMs Bo3Bpamaer 0. Eciu S sBisieTcst mycTol CTPOKOH, TO BO3BpAIACTCsI
—1, ecu S HaunHaeTcs ¢ UdpshI, To Bo3Bpamaercs —2. Ecnu S conepkuT Hemo-
IyCTUMBIE CUMBOJIBI, TO BO3BpAIIaeTCs HOMEP MEPBOr0 HEJIOIMYCTUMOTO CHMBO-
na. [IpoBeputs ¢ moMomnibto pyukuu [sldent msaTh JaHHBIX CTPOK.

Param31. Omnucate ¢ynkuuro FillStr(S, N) cTpokoBOro TuIia, BO3BpaLIAIONIYIO
CTPOKY JUIMHBI N, 3alOJIHEHHYIO TOBTOPSIIOUIUMUCS KOIMUSIMH CTPOKU-ULAO-
noxa S (mocnmeaHsIss KOMusl CTPOKHU-ITA0JIOHA MOXKET BXOJUTH B PE3YyJIbTUPYIO-
IIYI0 CTPOKY 4acTU4HO). Micrionb3yst 3Ty PpyHKIHMIO, cCHOPMUPOBATH MO TAHHOMY
yuciy N ¥ OSITH JaHHBIM CTPOKAM-IIA0JIOHAM TSATh PE3YIbTHPYIOMUX CTPOK
JUIAHEL N.

Param32. Ommcare mpouenypy UpCaseRus(S), mpeoOpasyromnyio Bce CTPOUYHBIC
pycckue OYKBBI CTPOKH S B IPOIMKCHBIC (OCTaIbHBIE CHMBOJIBI CTPOKH S HE HM3-
MeHstoTCs1). CTpoka S ABIISIETCS BXOJHBIM M BBIXOJAHBIM mMapaMeTpoMm. Kcmoms-
3ys mporenypy UpCaseRus, mpeoOpa3oBaTh NsATh JaHHBIX CTPOK.
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Param33. Onucates nponenypy LowCaseRus(S), mpeoOpasyrolnyto Bce IPOIKUCHBIE
pycckue OyKBBI CTPOKH S B CTPOUYHBIE (OCTaJbHBIE CHMBOJIBI CTPOKH S HE U3Me-
HstoTcs1). CTpoka S sBJIEeTCSl BXOAHBIM M BBIXOAHBIM napamerpoM. Mcnonb3ys
nporeaypy LowCaseRus, mpeoGpa3oBaTh IsTh JaHHBIX CTPOK.

Param34. Onucare nponeaypy TrimLeftC(S, C), ynansiomnry B cTpoke S Havyallb-
HbIE CUMBOJIBI, coBMaaatomue ¢ cumBoioM C. Ctpoka S sBISE€TCS BXOAHBIM U
BBIXOJHBIM mapameTpoM. Jlan cumBon C u naTh cTpok. Mcnonb3ys mpoueaypy
TrimLeftC, nmpeoOpazoBarh JaHHBIE CTPOKHU.

Param35. Onucare npouenypy TrimRightC(S, C), ymransioniyro B cTpoke S KOHEU-
HbIE CUMBOJIBI, coBMaaatomue ¢ cumBoiomM C. Ctpoka S sSBISE€TCS BXOAHBIM U
BBIXOJHBIM mapameTpoM. [an cumBon C u nsaTh cTpok. Mcnonb3ys npouenypy
TrimRightC, npeoOpa3oBaTh 1aHHBIE CTPOKH.

Param36. Onucare ¢ynknuto InvStr(S, K, N) cTpOKOBOTO THITa, BO3BPAIIAOILYFO
UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, COAEPKaIy0 B 00paTHOM Topsiake N
CHUMBOJIOB CTpPOKHU S, HaunHas ¢ ee K-ro cumBotia. Ecinu K npeBOCXOIUT JUTUHY
CTPOKH S, TO BO3BpalllaeTcs MycTas CTPOKa; €CJId JIJIMHA CTPOKU MeHblue K + N,
TO UHBEPTUPYIOTCSA BCE CUMBOJIBI CTPOKH, HAUMHAs ¢ €e K-ro cuMBoJia. BeiBectu
3HaueHus: QyHKIuU InvStr 1y 1aHHON CTPOKM S M KXKJOW U3 Tpex map moJio-
KUTENBHBIX eabIX uncen: (K, Ny), (K,, N,), (K3, N3).

Param37. Onucare ¢ynkmuio PosSub(Sy, S, K, N) menoro Turma, BO3BPAIIAOILYFO
HOMEp TMO3UIIMHU, HAYUHAS C KOTOPOM B CTPOKE S COAECPKHUTCS MEPBOE BXOXK/[E-
HUE CTPOKH Sy, IPUYEM aHATUZUPYIOTCS TOJIBKO N CUMBOJIOB CTPOKH S, HAUUHAS
¢ ee K-ro cumBoia (TakuMm oOpazoMm, PosSub obecnieunBaeT nouck 6 noocmpo-
ke). Ecnu K mpeBocxoAauT MJIMHY CTpOKH S, TO Bo3Bpamaercs 0, eciau ajinHa
CTpok# MeHbie K + N, To aHATU3UPYIOTCS BCE CUMBOJIBI CTPOKH, HAUMHAS C €€
K-ro cumBona. Ecinu B TpeGyemoii moJCTpOKe CTPOKH S BXOXKIIEHUS Sy OTCYTCT-
ByIOT, TO ¢yHKUHMa Bo3Bpamiaer 0. BeiBectu 3HaueHus Qynkuuu PosSub s
JAHHBIX CTPOK Sp, S M KaKION M3 TpEX Map MOJOKUTEIBHBIX IEJbIX YUCEe:
(K1, M), (K3, Vo), (K3, N3).

Param38. Onucare pynkuuto PosLast(S,, S) menoro Tuma, Bo3Bpamiarmiyo HoMep
NO3UIIMH, HAUYMHASL C KOTOPOH B CTPOKE S COACPKUTCS IOCIECAHEE BXOXKJICHUE
noACTpoKu Sy. CyuTaTh, YTO NEPEKPHIBAOIIMXCSI BXOXKACHUN MOIACTPOK Sy
cTpoka S He comepkut. Ecnu B cTpoke S OTCYTCTBYIOT MOACTPOKH S), TO PYyHK-
s Bo3Bpamaet 0. BoiBecTu 3HaueHus: 3TON (QYHKIMM AU TSATH JAHHBIX Map
CTPOK Sp U S.

Param39. Onmcare ¢pynkmuio PosK(Sy, S, K) miemnoro trma, BO3Bpaniaroiiyo HoMep
MO3UIIMU, HAYMHAS C KOTOPOMl B CTpoke S coaepkutcsi K-e BXOXKJACHHUE MOJ-
ctpoku Sy (K > 0). Ecnu konuuecTBO BXOXKACHUN Sy B cTpoke S MeHsblie K, TO
¢ynxmus BosBpamiaer 0. CuurtaTh, YTO MEPEKPHIBAIOIINXCS BXOXKICHHHU MOI-
CTPOK Sy CTpoka S He coliepkuT. BriBecTn 3HAUEHUS 3TOU QYHKIUU ISl TIATH
JIAHHBIX TpOeK: Sy, S u K.
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Param40. Omucate pynkmmuro WordK(S, K) ctpokoBoro Tuma, Bo3Bpamaoyno K-e
CJIOBO CTPOKH S (cr1060m cunuTaeTcsi HAOOp CHMBOJIOB, HE CoAEp KaIuii npooe-
JIOB M OTpaHUYEHHBIN IpoberaMu WM HayaloM/KOHIOM cTpokH). Ecnu konuue-
CTBO CJIOB B CTpOKE MeHbIle K, TO (yHKIIMs BO3BpAILLAeT MyCTyr0 cTpoky. Hc-
HOJIB3YS ATY (PYHKILIMIO, BBIACIUTh U3 JAHHON CTPOKU S CJIOBA C JaHHBIMH HOME-
paMI/I K], Kz, K3.

Param41. Omucates npouenypy SplitStr(S, W, N), kotopas ¢hopMUpyeT M0 JaHHOK
ctpoke S MaccuB W cioB, Bxogsauux B S (maccuB W u ero pazmep N sBISIIOTCA
BBIXOJHBIMH mapameTrpamu). Crogom cuutaercsi HabOp CUMBOJIOB, HE COJEpIKa-
MM TpoOeIoB M OTPAaHUYEHHBIN MpoOeraMyu WM HA4YaJOM/KOHIIOM CTPOKH;
npeanoaraeTcs, 4to cTpoka S comepxxut He 6omaee 10 cnos. Mcnonb3ys ¢yHK-
o SplitStr, HalTH KOIMYECTBO ClIOB N, coliepKalluxcsl B JaHHOU CTpoke S, U
CaMH 9TH CIIOBA.

Param42. Onucate ¢ynknmuto CompressStr(S) CTpOKOBOTO THIA, BBITOIHSOILYFO
colcamue CTPOKH S MO CIeAYIONIeMY MPaBUIIy: KaKaas MOJCTPOKa CTPOKH S, co-
cTosmas u3 6ojee YeM YeThIpeX OJMHAKOBBIX CUMBOJIOB C, 3aMEHSIETCS TEKCTOM
Buja «C{K}», rne K — xonuuectBo cuMBoJioB C (IIpearnonaraercs, 4To CTpoka
S He comepXuT (PUTYPHBIX CKOOOK «{» U «}»). Hampumep, mis cTpoku
S = «bbbccecce» GyHkums BepHeT cTpoky «bbbc{5}e». C momompio GyHKIHH
CompressStr ¢XaTh MATh JAHHBIX CTPOK.

Param43. Omnucats ¢ynkuuio DecompressStr(S) cTpokoBOro THiia, BOCCTaHABIIH-
BAIOIIYIO0 CTPOKY, CxkaTyro mnpouenypoid CompressStr (cMm. 3amanue Param42).
[TapameTp S COmEPKUT CKATYIO CTPOKY; BOCCTAHOBJICHHAS] CTPOKA SIBJISICTCS
BO3BpaiaeMbiM 3HaueHueM ¢yHkuuu. C nomonipio ¢yHkuuu DecompressStr
BOCCTAaHOBUTH TISITh JAHHBIX CKATHIX CTPOK.

Param44. Omucates ¢ynkuuo DecToBin(N) cTpokoBoro Tuma, BO3BPAIIAOILYFO
CTPOKOBOE IMPEACTABJICHHUE 1I€JIOT0 HEOTPULIATEILHOTO 4YKciia N B JIBOUYHOM
cucreMe cuucieHus. Pe3ynbTupyronias cTpoka COCTOUT U3 CUMBOJIOB «O»—«1»
U HE COAECPKUT BEIylIMX HyJIeH (3a UCKIIOUYEHHEM MpeacTaBiieHus uucia 0).
Hcnonb3yst 3Ty (QyHKIHIO, MOTYYUTh IBOUYHBIE MPEACTABICHUS TISTH JTaHHBIX
quces.

Param45. Onucare gynkmmro DecToHex(N) cTpokoBOro THiia, BO3BPAIIAOILYFO
CTPOKOBOE MPEJICTABICHUE 1IEJION0 HEOTpULATENbHOTrO uKcia N B 16-pudHOii
cucTeMe cuuclieHus. Pe3ynpThpyromas cTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» 1 He colepXUT BeAyLIUMX HyJIel (3a HCKIOYEHUEM IPEICTABIICHUS
grcina 0). Ucnons3ys 3Ty QyHKIUIO, TOTYYUTh 1 6-pUdHbBIE TPEICTABICHUS MISATH
JAHHBIX YHUCEIL.

Param46. Omnucare ¢yakiuo BinToDec(S) menoro Tuma, onpenensronyr mneiaoe
HEOTPULIATEIIFHOE YHCIIO M0 €r0 CTPOKOBOMY IPEICTABICHHUIO S B JIBOMYHOU
cucreme cuncienus. [lapamerp S uMeeT CTPOKOBBINA THII, COCTOUT U3 CHMBOJIOB
«0»—«1» 1 He COAEPKUT BEOYLIMX HyJIEH (32 HMCKIIOYeHHEM 3HadeHus «0»).
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HCHOJ’IBSYH Ty (bYHKHI/IIO, BBIBCCTHU ITSATH YUCCI, AJId KOTOPBIX AAHBI UX JIBOWY-
HBIC IIPCACTABJICHMA.

Param47. Onucare ¢ynkiuio HexToDec(S) nenoro tuma, onpeaessionyo 1enoe
HEOTPULATEIBHOE YHCIIO IO €r0 CTPOKOBOMY IPEACTABIEHUIO S B 16-puuHOi
cucreme cuncienus. [lapameTp S ©MeeT CTPOKOBBIN THII, COCTOUT U3 CUMBOJIOB
«O»—«9», «A»—«F» 1 He comep uT Beaylux HyJied (3a UCKIIOYEHHUEM 3Haye-
Hust «0»). Mcnonb3ys 3Ty (YHKIMIO, BBIBECTH MATh YKCEN, JIJI1 KOTOPBIX JIaHBI
ux 16-pudHbIC TPEACTABICHUA.

18.3 ®adurnbi

Param48. Onucare ¢ynkiuio IntFileSize(S) memoro tuma, BO3BpaIlaroIIy0 KO-
YECTBO JIEMEHTOB B (pailsie 1enbix yucen ¢ umeHeMm S. Ecnu ¢aiin He cyecTBy-
eT, To PpyHKIMs Bo3BpamaeT —1. C nomMoipo 3Tol PYyHKIIMU HAUTH KOJIUYECTBO
3JIEMEHTOB B Tpex (pailyiax ¢ JaHHBIMA UMEHAMHU.

Param49. Onucats ¢pynkuuio LineCount(S) 1ieioro Tria, BO3BpaIlaollyo KoJHue-
CTBO CTPOK B TE€KCTOBOM (ailie ¢ umeneM S. Ecnu ¢aiin He cyliecTByer, TO
¢dynkmus Bo3BpamaeT —1. C momoIrsio 3Toi PyHKIMKA HAWTH KOJIMYECTBO CTPOK
B Tpex (hailsiax ¢ JaHHBIMU MUMEHAMHU.

Param50. Omwucare nponenypy InvintFile(S), MeHsIONYI0 MOPSIOK CieIOBaHUS
3JIeMEHTOB (haiiyia 1IeJIoro ThMna ¢ UMeHeM S Ha MPOTUBOIONOXKHBIN. Ecnu ¢aiin
HE CYIIECTBYET HJIM COJCPKHUT MEHEE JIBYX AJIEMEHTOB, TO MPOIEIypa HE BbI-
HOJIHSIET HUKaKuX JedcTBuil. OO0paboTaTh C MOMOIIBIO 3TOM MPOLEAYPhl TPU
daiisa ¢ JAHHBIMA UMCHAMH.

Param51. Onwucare nponeaypy AddLineNumbers(S, N, K, L), 100aBIsOIIyi0 B Ha-
4ajio KaXJI0M CTPOKHU CYIIECTBYIOILIEro TEKCTOBOTO (ailiia ¢ mMeHneM S ee mo-
PSAIKOBBIN HOMED: MepBasi CTpOKa rnosy4yaeT Homep N, Bropas — N + 1 u T. 1.
Homep orobpaxaercss B K mO3UIUAX, BEIPABHUBAETCS MO MPAaBOMY Kparo U OT-
nensieTcsi OT mocneayromiero Tekcta L npobdenamu (K > 0, L > 0). Eciu cTtpoka
daiina SBISETCS MyCTOM, TO OHA TAK)KE HYMEPYETCs, HO MPOOeTIbl MOCcIe HOMEpa
He noOaBnsaroTcs. [IpumeHuTs 3Ty Tpouenypy K AaHHOMY (ailiry, UCTIONB3YS
yKa3aHHble 3HaueHust N, K v L.

Param52. Omucats npouenypy RemovelLineNumbers(S), ynaisroniyo U3 Havaia
K10 CTPOKH CYLIECTBYIOLIEIO TEKCTOBOro ¢ailia ¢ UMeHeM S ee MOpsIKO-
BbIiI HOMep, moOaBneHHbli mnponeaypoir AddLineNumbers (cMm. 3amanue
Param51), a Takke mpoOenbl, OTASIAIONIME HOMEP OT MOCICIYIOIIETO TEKCTa.
Ecnu ctpokn He conepkaT HOMEpPOB, TO MNPOLEaypa HE BBINOJHIET HUKAKUX
neictBuid. [IpumeHuTs 3TY nipouetypy K (paility ¢ JTaHHBIM UMEHEM.

Param53. Onucars npouenypy SplitintFile(S,, K, S, S,), konupyromniyto mnepsbiec K

(= 0) pneMeHTOB CyIIeCTBYIOLIEro (haityia IeIbIX YHUCesl ¢ UMEHEM Sy B HOBBIM
Gailr menbIX Ynuces ¢ UMEHEM S|, a OCTaJIbHBIC JIEMEHTHI — B HOBBIN (paiin 1ie-



18

JIBIX yncel ¢ uMeHeM Sp. OuH 13 CO3/IaHHbIX (DAJIOB MOXKET OCTAThCS MYCThIM.
[IpuMenuTs 3Ty mpoleaypy kK ¢gaiiay ¢ JaHHBIM UMEHEM S), UCIIOJIb3Ys yKa3aH-
Hble 3HaueHusg K, S; u S,.

Param54. Onucare npouenypy SplitText(Sy, K, Si, ), KonupyroIiyoo mnepsbiec K
(= 0) cTpoK CyIIECTBYIOIIET0 TEKCTOBOIO (haiiyia ¢ UMeHeM Sy B HOBBIN TEKCTO-
BbI (haiinm ¢ uMeHeM Sj, a OCTaJbHBIE CTPOKA — B HOBBIM TEKCTOBBIM (haiii
¢ uMeHeM 5. OIMH U3 CO3aHHBIX (DailsIoB MOXKET ocTaThecs mycThiM. [Ipume-
HUTH 3Ty Mpoueaypy K (aiiiy ¢ JaHHBIM MMEHEM S, HCIOJb3Yys YKa3aHHBIC
3HaueHus K, S; u S,.

Param55. Omucats nponenypy StringFileToText(S), mpeoOpa3yroriyto JTBOUIHBIN
CTPOKOBBI (ailn ¢ MeHeM S B TEKCTOBBIN (paiin ¢ TeM ke nMmeHeM. Mcnonb3ys
3Ty TPOIEAYPYy, TpeoOpa3oBaTh /IBa JAHHBIX CTPOKOBBIX (paitiia ¢ mmeHamu S
" S, B TEKCTOBEIE.

Param56. Onucare npouenypy TextToStringFile(S), mpeoOpa3yromryo TEKCTOBBIN
¢aitn ¢ umeHem S B IBOWYHBINA CTPOKOBBIN (Paiis ¢ TeM ke uMeHeM. Mcmonb3ys
3Ty TpOLEaypy, peoOpa3oBaTh ABa MAaHHBIX TEKCTOBBIX (haiija ¢ UMEHaMH S
1 S, B CTPOKOBBIE.

Param57. Omucats npouenypy EncodeText(S, K), xoTopas mmdpyeT TEKCTOBBIN
¢aitn ¢ umeneM S, BHIIONMHSS IUKINYECKYIO 3aMEHY KaXXI0W PyCCKOW OyKBbI Ha
OYKBY TOT'O K€ PErucTpa, pacroioKeHHYI0 B andaBute Ha K-l MO3ULIMH MOCIE
mdpyemort 0yksel (0 < K < 10). Hanpumep, npu K = 3 «A» nepeitaer B «I'»,
«» — B «B». BykBy «&» B ajipaBuTE HE YUUTHIBATH, CUUTAS, YTO 32 OYKBOH «e»
cpaszy uaetr «ok». CUMBOJIBI, HE SBISIFOIIAECS PYCCKUMU OyKBamu, IIpHU MUQpo-
BaHWU HE M3MEHATh. Vcnosb3ys 3Ty npouenypy U 3Has KOJOBOE cMelleHue K,
3amugpoBath (ailil ¢ yKa3aHHBIM HMEHEM.

Param58. Onucare nporenypy DecodeText(S, K), kotopas aemudpyeT TeKCTOBBIH
daitn ¢ umeHeMm S, 3aMPPOBAHHBINA C UCTIOIB30BAHUEM KOJOBOTO CMeEIIeHUs K
(crmoco6 mmdpoBaHus onucaH B 3ajanuu Param57). Mcmonb3yst 3Ty npoueaypy
¥ 3Has KOJI0BOe cMmetienne K, pacmudpoBarh Qailsl ¢ yka3aHHBIM UMEHEM.

18.4 3anucu

[Ipu BBOAE M BBIBOJAE KaxJI0W AaThl B 3aAaHusx ParamS59—Param63 Buauane
yKa3bIBaeTCA JCHb, 3aT€M HOMEpP Mecsila, 3aTeM roj. [Ipu BBoje Kak10H TOYKH B 3a-
nanusx Param64—Param70 BHauane yka3bpiBaeTcs ee adcuucca (x-KoopauHaTa), 3a-
TEeM ee opauHaTa ()y-KOOpIUHATA).

Param39. Onucates Tun TDate — 3anuck ¢ nosisimu mestoro tumna Day (nens), Month
(mecsin) u Year (rox) — u dyskiuto LeapYear(D) noruyeckoro Tuma ¢ napa-
merpom Tuna TDate, kotopas Bo3Bpamaer True, ecinu ron B gate D sBisieTcs
BUCOKOCHbIM, n False B mpotuBHOM cnydae. BriBectn 3HaueHue (yHKIHMH
LeapYear mng matv AaHHBIX J1aT (MpeAnojiaracTcsi, YTO BCE JAaThl SBISIOTCS
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MPaBUWIbHBIMU). BUCOKOCHbIM CUUTACTCS TOJ, ACJSIIUICS Ha 4, 32 UCKIIIOUCHU-
€M TeX rofoB, kotopsie aensarcs Ha 100 u ve nensrcs Ha 400.

Param60. Ucnons3ys tun TDate u ¢ynkiuio LeapYear (cM. 3amanue Param359),

onucath ¢yHkiuo DaysInMonth(D) uenoro tuna ¢ napamerpom tuna TDate,
KOTOpas BO3BPAIAET KOJWYECTBO JHEM ISl MECSAUA, YKa3aHHOTO B jnare D. Bbl-
BecTu 3HaueHue ¢pyHkuuu DaysInMonth mist nstu janHbIx gart (mpeamnosiaraet-
Csl, UTO BCE JAThl SBISIOTCS MPABUIIBHBIMU).

Param61. Hcnoas3ys tun TDate u pynkuuto DaysInMonth (cm. 3aganust Param59

u Param60), onucars ¢pynkmuio CheckDate(D) 1ienoro Tuma ¢ mapameTpoM TUra
TDate, xoTopasi poBEpsieT MPaBUIBLHOCTh JaThl, YKAa3aHHOW B mapamerpe D.
Ecmu nmata D siBisiercs mpaBuUibHOW, To (pyHKIMs Bo3BpamaeT 0; eciaum B nate
yKa3aH HEBEPHBII HOMEp Mecsia, To (YHKIMs BO3BpaIlaeT 1; eciu B gare yka-
3aH HEBEPHBIN JIeHb JJIs1 JTaHHOTO Mecslla, TO Bo3Bpaiiaercs 2. BoiBecTu 3Haue-
Hue pynknuu CheckDate juist T JaHHBIX JaT.

Param62. Ucnone3ys tun TDate u pynkuun DaysInMonth u CheckDate (cMm. 3ana-

Hua Param59—-Param61), onucate npouenypy PrevDate(D) ¢ napamerpom Tuna
TDate, xoTopas npeoOpasyeT aary D k npeasiaymiei nare (eciu gata D siBis-
€TCsl HENPAaBUJIbHOM, TO OHA HE M3MEHsEeTCs). 3anuch D SBIAETCA BXOIHBIM H
BBIXOJHBIM ITapaMeTpoM. lIpumennts npouenypy PrevDate k Aty 1aHHBIM fa-
TaM.

Param63. Ucnonp3ys tun TDate u pynkuun DaysInMonth u CheckDate (cMm. 3ana-

Husi Param59-Param61), onucate npouenypy NextDate(D) ¢ napamerpoM Thna
TDate, koTopast mpeodpasyet aaty D K cnenyromei gare (ecnu gata D sBiasieTcs
HENPaBUIbHOM, TO OHA HE U3MEHSETCs). 3anuch D sBIAETCA BXOJHBIM U BBIXO/-
HBIM ITapamerpoM. [Ipumennts npouenypy NextDate k nsaTu 1aHHBIM JaTam.

Param64. Omucars tunn TPoint — 3anuchk ¢ mojasMu BeleCTBEHHOro tuna X u Y

(KoOpIMHATHI TOYKM Ha MIOCKOCTH) — | (yHKIuI0 Leng(A4, B) BemecTBEeHHOTO
THUIIA, HAXOJSIYIO JUIMHY OTpe3Ka AB Ha MJIOCKOCTH MO KOOPAMHATAM €ro KOH-
11(0): %

AB| = \J(A.X = B.X)* +(AY - BY)’
(4 u B — napametpsl Tumna TPoint). C nomoiibio 3Toi GYHKIIUYA HAWTU JJTUHBI
oTpe3koB AB, AC, AD, eciiu naHbl KOOpAUHATHI TOUeK A, B, C, D.

Param65. Hcnone3ys tan TPoint u pynkuuio Leng (cm. 3amanue Param64), omnu-

cath Tun TTriangle — 3anuck ¢ nonsimu 4, B, C tuna TPoint (BepuiuHbl Tpe-
yroiabHuka) — U GyHKuuo Perim(7) BEIIECTBEHHOIO TUIA, HAXOMASAILYIO MEpU-
Metp TpeyronbHuka 1 (T — mapamerp Ttuma TTriangle). C momoibio 3TOM
GyHKIIMU HaTH niepuMeTpsl TpeyroibHukoB ABC, ABD, ACD, ecnu naHbl Ko-
opauHathl Touek 4, B, C, D.

Param66. Vcnonw3ys tuner TPoint, TTriangle u ¢pynkiuu Leng u Perim (cm. 3ana-

Husg Param64 u Param65), onucars ¢yukiuio Area(7) BeleCTBEHHOTO THIIA,
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HaxosIIyl0 ionaas tpeyroibuuka T (T — mapamerp tuma TTriangle) mo
¢opmyne I'epona:

Susc= P (p—|4B])-(p—|AC])-(p-|BC)),
rae p — noaynepumemp. C MOMOIIBIO 3TOM (DYHKIMM HAWTH IUIOIIAIU Tpe-
yrojibHUkoB ABC, ABD, ACD, eciiu nanbl KOOpAuHaThl Touek A, B, C, D.

Param67. Ucnons3yst tunel TPoint, TTriangle u ¢pynkunu Leng u Area (cM. 3axa-
Hus Param64—Param66), onucats ¢pynkiuto Dist(P, 4, B) BeleCTBEHHOro THUIA
(P, A, B — mapametpnl tuna TPoint), Haxomsurywo paccrosuue D(P, AB) ot
To4KU P 10 npsimoit AB no popmyiie

D(P, AB) = 2’SPAB/|AB|,
rae Spyp — TUIOMANb TpeyronbHuka PAB. C moMompo 3Tol (QyHKIIMU HAUTH
pacctosiHust OT Touku P 110 npsimbix AB, AC, BC, ecnv 1aHbl KOOPJAUHATHI TOUEK
P, A, B, C.

Param68. Hcnons3ys tumer TPoint, TTriangle u ¢ynkuuto Dist (cMm. 3amaHus
Param64, Param65, Param67), onucats npouenypy Altitudes(7, Ay, h,, h3), Ha-
XOJIAIIYI0 BBICOTHI /1y, hy, h; TpeyronbHuKa T (T — BXOIHOUN mapaMeTp THIa
TTriangle, Ay, hy, h; — BBIXOJHBIC BEIIECCTBEHHBIC TTAPAMETPHI), TPOBEICHHBIC
cooTBeTCTBeHHO U3 BepivH 1.4, T.8B, T.C. C noMoIbI0 3TOW NPOLEAYpPhl HAUTH
BBICOTHI TpeyTroabHUKOB ABC, ABD, ACD, eciu naHbl KOOPJMHATHI TOueK A4, B,
C, D.

Param69. Hcnonp3ys tan TPoint 1 pynkmuro Leng (cm. 3amanne Param64), omnu-
cath ¢yHkmuo PerimN(P, N) BemecTBeHHOTO THIIA, HAXOASAIIYIO TTepumMeTp N-
YTOJIbHUKA, BEPIIMHBI KOTOPOTO (B MOpSIKE UX 00X0Ja) MepealoTcsi B MacCH-
Be P pa3zmepa N (> 2) c anementamu tuna TPoint. C nomompto 310l GyHKIMH
HAWTU TIEPUMETPHI TPEX MHOTOYTOJBHUKOB, €CIIH JIaHO YHCIIO MX CTOPOH U KO-
OpJMHATHI UX BEPIIHH.

Param70. Ucnone3ys tumel TPoint, TTriangle u ¢ynkuuio Area (cMm. 3amaHus
Param64—Param66), onucars ¢pynkuuto AreaN(P, N) BEelIeCTBEHHOIO TUIa, Ha-
XOJSIIIYIO TJIOMIAAb BBIMYKJIOTO N-yrojabHHKA, BEPIIUHBI KOTOPOTO (B TOPSAKE
ux 00xoja) nepenaroTcs B MaccuBe P pasmepa N (> 2) ¢ djIeMEeHTaMu THIa
TPoint. C nmomoibio 3ToM (GyHKIIMK HAWTH TUIOIMIAJAN TPEX MHOTOYTOJIbHUKOB,
€CJIA JJAHO YMCJIO UX CTOPOH M KOOPAUHATHI UX BEPILUH.

19 Pekypcus: rpynna Recur

19.1 [lpocmedwue peKypcusHble anzopummabl

3amanust 3TOro MyHKTa MOXHO JIETKO PEUIUTh U 6e3 UCNONIb308AHUSL PEKYPCUU.
JlanHO€ OOCTOSTEIHCTBO CBSI3aHO C TEM, YTO B 3aJaHUSX PACCMATPHUBAIOTCA HNPO-
cmetiuiue IPUMEPBI PEKYPCHUH, JIETKO CBOJIMMbIE K UTEPALIMOHHBIM ajiroputMam. bo-
Jiee TOro, B HEKOTOPBIX CIy4asiXx HENOCPEACTBEHHBIE BBIUHMCIEHUS IO PEKYPCUBHBIM
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dopMynam oOka3bIBalOTCI BecbMa HEIP(PEKTHUBHBIMH (CM., HampuUMep, 3aJaHus
Recur4 u Recur6). OnHako MEHHO Ha MOAOOHBIX MPUMEpaxX MPOLIE BCETO MOJYUYHUTh
[EpPBOHAYAJIbHBIE HABBIKU Pa3pa0OTKU PEKYPCUBHBIX aJIrOPUTMOB.

Recur1°. Onucare pexypcuBHyto ¢GyHKIuo Fact(N) BEIIECTBEHHOTO THIIA, BBIYKC-
JSIIOLLYIO 3HaUEHUE hpakmopuana
N'=12-..:N
(N > 0 — mnapametp uenoro tumna). C nmomMouipro 3Tod (PyHKIHUH BBIYMCIUTH
(akTopuanbl NATH JTAHHBIX YUCEN.

Recur2. Onucate pekypcuBHyio QyHKIUIO Fact2(N) BelecCTBEHHOT'O THIIA, BbIUKC-
JISIOIIYIO 3HAUYCHUE 080LIH020 (hakmopuana
N!!' = N-(N-2)(N-4)-...
(N > 0 — mapameTp LIEJIOTO THIA; IMOCISTHUN COMHOXHTEIb B IMPOU3BEICHUH
paBeH 2, eciii N — 4eTHoe uuciio, u 1, ecinu N — HeuetHoe). C mOMOIIBI0 ATOM
(YHKIIMY BEIYUCIIUTD ABOMHBIE (DaKTOPHUAIIBI IISATH JTAHHBIX YHCEII.

Recur3. Omnucats pekypcuBHyto pynknno PowerN(X, N) BemecTBEHHOTO THIIA, Ha-

XOJIAIYI0 3HaueHue N-i crenenu yucia X mo Gpopmynam:

X'=1,

XY =X""*? npu vemmnwix N> 0,

XY =xX"" npu nevemmnwix N> 0,

XV=1X"upuN<0
(X # 0 — BemecTBeHHOE 4KCIiO, N — 11enoe; B popMysie sl YeTHBIX N T0JDKHA
WCIIOJIB30BAThCS OTEpaIus yenouucienHo2o oenenusi). C TOMOIIBIO 3TON (PyHK-
LMY HAlTH 3HAaYeHust X Ui JaHHOTO X IIPU IATU JAHHBIX 3HAYECHUSAX .

Recur4. Onucare pekypcuBHyto ¢yHkimoo Fibl(N) memoro tuma, BRIYHCISIONLYFO
N-i1 37IeMeHT NoCIeI0BaTENbHOCTH Yucen Pubonauyu (N — 1enoe 9ncio):
F1:F2:1, FKZFK72+FK717 K=3,4,....
C nomo1pio 3Toil GyHKIIMK HAUTH 1sATh ynces PuboHayyu ¢ JaHHBIMA HOME-
paMH, U BBIBECTH 3TH 4YHCJIa BMECTE C KOJMYECTBOM PEKYPCHUBHBIX BBI30BOB
dbyukiuu Fibl, motpeboBaBImmXcs 4151 ©X HaAXOXKIACHUS.

Recur5. Onucare pekypcuBHyto ¢yHkimo Fib2(N) nenoro Tuma, BRIYHCISEONLYO

N-Hi 5JIeMEHT TOCeI0BaTeIbHOCTH yucenr Puoonauyu (N — 11e710€ 9YUCo):
F1:F2:1, FKZFK72+FK717 K=3,4,....

Cuutath, uro HOMep N He npeBocxoauT 20. J{ns yMeHbIIEHHs KOJUYECTBA pe-
KYPCHUBHBIX BBI30BOB 10 cpaBHeHHUIO ¢ ¢yHknued Fibl (cMm. 3amanme Recur4)
co37laTh BCIIOMOTATEJbHBIA MACCHUB [IJISl XPAHEHUSl Yoce BbIUUCIEHHbIX YUCEIN
®ubonayun u oOpamarbest K HeMy TpHu BbinoigHenuu Qynkiuu Fib2. C momo-
mipto pyuknmu Fib2 wvaiitu nsate uncen @uOOHaYYH ¢ JAHHBIMU HOMEPaMHU.

Recur6. Onwucare pekypcuBHyto pyHkruo Combinl(N, K) menoro Tura, HaxoJs-
myto C(N, K) — uucno couemanuii u3 N 311eMeHTOB 110 K — € MOMOILBIO pe-
KYPPEHTHOT'O COOTHOIICHUSI:
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C(N,0)=C(N,N) =1,

CINKy=C(N-1,K) +C(N-1,K—-1) nmpu0<K<N.
[Tapametpsr pynkmun — nensie uncna; N > 0, 0 < K < N. Jlano uucio N v 04T1h
pasznuuHblix 3HaueHuil K. BeiBectn uncna C(N, K) BMecTe ¢ KOJIWYECTBOM pe-
KypCHUBHBIX BbI30BOB (pyHKumu Combinl, moTpeGoBaBImIMXCS A1 UX HaXOXKIe-
HUSL.

Recur?7. Onucare pexypcuBHyo ¢ynkmuo Combin2(N, K) nemoro Tuma, Haxo.s-
uyto C(N, K) — yucno couemanuii u3 N 31eMeHTOB 110 K — ¢ MOMOIIBIO pe-
KypPpPEHTHOT'O COOTHOIICHUSI:

C(N,0)=C(N,N)=1,
CINKy=C(IN-1,K)+C(N-1,K-1) mpu0<K<N.
[Tapametpsl dyukiuu — nensie uncia; N > 0, 0 < K < N, Caurarh, 4TO napa-
meTp N e npeBocxonut 20. JIns yMEHBIIEHUS KOJUYECTBA PEKYPCUBHBIX BBI30-
BOB 110 cpaBHeHHUIO ¢ pyHkimer Combinl (cM. 3amanne Recur6) ommcars Bero-
MOTaTENIbHBI ABYMEPHBIA MACCHUB IJISI XPAaHEHUS Ve GblUUCIIEHHbIX UHCET
C(N, K) u oOpamatscst K HeMy npu BbinoaHeHnn pynkuun Combin2. C momo-
mpio pyHkrm Combin2 waiitu yncia C(N, K) muist maHHOTO 3HAYCHUS N U MSTH

pa3InYHbIX 3HaUeHUM K.

Recur8. Onmcare pekypcuBnyo GyHkmuo RootK(X, K, N) BemecTBEeHHOro THIIA,
HaXO/SIIYI0 MPUOIMKEHHOE 3HaUeHUEe KOpHs K-ii creneHu u3 uncia X mo ¢op-
MyJI€:

Yo=1,  Yya=Yy—(Yy-X(Y)" VK,
rae Yy obo3nayaer RootK(X, K, N) npu ¢uxcupoBanubix X u K. ITapameTpbl
byukiuu: X (> 0) — BemectBenHoe uucio, K (> 1) u N (> 0) — nensie. C no-
Motibio GyHKIuKU RootK HaiiTu mis nanHoro yucia X npuOIuKeHHbIE 3HaYe-
HUSI €ro KOpHs K- CTeNEeHHU MPHU IECTH JAHHBIX 3HAYCHUSX V.

Recur9. Onucare pekypcuBnyo dynkiuto GCD(4, B) mnenoro Tura, HaxOJSIIyO
Haubonvuwut odowutl oenumens (HOJ, greatest common divisor) AByX HLEJbIX
HOJIOKHUTEIbHBIX Yncel A U B, ucnonn3ys aneopumm Eexiuoa:

HOJZ(4, B)=HOI(B, A mod B), ecnu B #0; HOJ(4, 0) =4,
rae «mod» o0o3HA4YaeT Omepanuio B3SATHS ocTaTka oT AeneHus. C moMouibo
stoit pyukuuu Haittu HOJI(4, B), HOJ(4, C), HOH(A4, D), eciu nansl uncna A,
B, C,D.

Recur10. Omucarp pexypcuHyto gynknuio DigitSum(K) nenoro Tuma, KoTopas Ha-
X0auT cymmy nudp menoro uncia K, He UCTIONb3ys oneparop mukia. C momo-
IIbIO 9TOM PYHKIIMK HAWTH CyMMBI IU(DP AT TATH JAHHBIX IETbIX YHCET.

Recur11. Onucarp pexypcuBHyto ¢pyHkiuo MaxElem(4, N) nenoro Tuma, KoTopas
HAaXOJUT MAKCUMAJIBHBIM 3JEMEHT LEJIIOYUCIEHHOTO MaccuBa A pasmepa N
(1 £N <£10), He ucnonb3ys onepatop nukia. C moMombo 3Tol GyHKIIMU HAWTH
MaKCHUMaJIbHbIC 2JIEMEHThI MacCuBOB A, B, C pazmepa N4, Np, Nc COOTBETCTBEH-
HO.
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Recur12. Onucate pexypcuBHyro ¢ynknuo DigitCount(S) 1enoro tuma, Kotopas
HaXOJUT KOJUYECTBO MHU(P B CTPOKe S, HE UCMONB3ys omneparop 1ukia. C mo-
MOIIbIO 3TOW (DYHKIIMM HAWTH KOJMMYECTBO IU(P B KaXKIOW U3 MIATH JTaHHBIX
CTpOK.

Recur13. Onucare pekypcuBHyto ¢pynknuio Palindrome(S) Jiorudeckoro Tuia, Bo3-
Bpamaronyo True, ecnu cTpoka S sSBIsSETCA naiuHopomom (TO €CTb YUTAETCS
OJIMHAKOBO CJIeBa HAaNpaBO W crpaBa HaieBo), U False B mpoTuBHOM ciyuae.
Omneparop nukia B Tene GyHKIMU HE UCIOJIb30BaTh. BriBecTr 3HaueHus PyHK-
ruu Palindrome miist iaTé JaHHBIX CTPOK.

19.2 Pa3bop ebipaxkeHul

Bo Bcex 3agaHusX AAHHOrO IyHKTa MPEANONATaeTCs, YTO MCXOAHBIE CTPOKH,
OTIPEJISIISIFONITNE BHIPAKEHUS, HE coJiepkat mpooenoB. [Ipu BeImoHeHUN 3aaHU pe-
KOMEH/IyeTCsl 000MTHCH 0€3 OrepaTopoB IIUKJIA.

Recur14°. BeiBecTn 3Ha4YeHHE IEIOYHCICHHOTO BBIPAXKCHHS, 3aJaHHOTO B BHJIE
CTpoKH S. BepakeHHe onpeeNsieTcs Ce Iy oM 00pa3om:

<BpIpakeHHE> : := <mudpa> | <BblpaxkeHHe> + <uudppa> |
<BBIpaXKeHUE> — <IUdppa>

Recur15°. BeiBecTr 3Ha4YCHHE IEIOYHMCICHHOIO BBIPAXKCHHS, 3aJaHHOTO B BHJIE
cTpoku S. BeipakeHue onpenemnsieTcs CiaeayomuM 00pa3om:
<BBIp@XEHHE> : := <TepM> | <BbIpakeHHE> + <TepM> |

<BBIpa)KCHHUE> — <TCpPM~>

<trepm> : 1= <uudpa> | <repm> * <uundpa>

Recur16°. BeiBecTr 3Ha4YCHHE IEIOYHMCICHHOIO BBIPAXKCHHS, 3aJaHHOTO B BHJIE
cTpoku S. BeipaxkeHue onpeensercs CieIyoIuM 00pa3om:
<BBIp@XEHHE> : := <TepM> | <BbIpakeHue> + <Tepm™m> |

<BBIpQ)KCHUE> — <TCpPM~>

<tepm> : := <ayeMeHT> | <tepm> * <371eMEeHT>

<3JIEMEHT> : := <uugpa> | (<BbIpakeHUE>)
Recur17. BeiBecTH 3Ha4eHHE IEIOYMCICHHOTO BRIPAXKEHHUS, 33JAaHHOTO B BHJIE CTPO-
k4 S. BeipaxkeHue onpenensieTcs cieyoumm o0pazom:
<BBIpaXeHHE> : := <mudpa> |
(<BbIpakeHHE><3HAK><BBIPAKECHHE™>)
<3HaK> ti= || ¥
Recur18°. IIpoBepuTh NpaBWIBHOCTh BBIPAKEHUS, 3aJIaHHOTO B BHUJEC HEITyCTON
CTpOKH S (BBIp@KEHUE OMPEICISICTCS MO TEM JK€ MpaBUjIaM, YTO W B 3a/[aHUH
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Recurl7). Eciau BeIpakeHHE COCTaBJICHO MPaBUIbHO, TO BbIBECTH True, nHaue
BeIBecTH False.

Recur19. [IpoBeputh MpaBHIIbLHOCTH BBIPAKEHUS, 33IaHHOTO B BUJIE HEITYCTOM CTPO-
ki S (BBIDOKEHHE OIpPENeNsIeTCs MO TEeM JK€ NpaBWIaM, YTO W B 3aJaHHUU
Recurl7). Eciiu BbIpakeHHE COCTABICHO MPaBUJIBLHO, TO BbiBecTU 0, B MPOTUB-
HOM CJIy4ae BBIBECTM HOMEp MEPBOr0 OMMOOYHOTO (MJIM JIMIIHEr0) CUMBOJIA B
cTpoke S.

Recur20. BpiBecTn 3HAYeHHE IEIOYHMCICHHOIO BBIPAKEHUS, 3aJaHHOTO B BHJIC
ctpoku S. Beipaxenue omnpeaensercs ciuenyoumm oopaszom (byukuuss M Bo3-
BpallaeT MaKCUMAaJIbHBIH M3 CBOMX MapaMeTpoB, a GyHKIHUS M — MUHUMAaJb-
HBIN):

<BBIpaXeHHE™> : := <mudpa> | M(<BbIpakeHHE> , <BBIPAXCHHE>) |
m(<BbIpaXEHUE> , <BBIPAKECHUE™)

Recur21. BeiBecTr 3Ha4Ye€HHE JIOTMUECKOTO BBIPAXKCHHMSI, 3aIaHHOTO B BUC CTPOKH S.
Bripaxkenue onpenensiercs ciaeayromum oopazom («T» — True, «F» — False):

<splpaxkeHue> ::= T |F | And(<BbipaxkeHue> , <BbIpaxxeHHe>) |
Or(<BbIpaxkeHuEe™> , <BBIPAKECHUE™>)
Recur22. BeiBecTn 3HAYCHHE ICIIOYHMCICHHOTO BBIPAKEHUS, 3aJaHHOTO B BHJIE

cTpoku S. Beipaxkenue omnpenensiercs cieayromuM odpasoM (pyukuus M Bo3-
BpallaeT MaKCUMaJbHBIA M3 CBOMX MapaMeTpoB, a QYHKIUS M — MHUHHMAaIb-

HBIN):
<plpaxkeHue> : := <uudpa>| M(<mapamerpsr>) | m(<napameTpbr>)
<mapaMeTpbl> : := <BbIpaKEHHE> | <BBIpaXXEHUE™> , <MapameTpbr>

Recur23. BeiBecTr 3Ha4Y€HUE JTIOTHUECKOTO BBIPAXKCHHUSI, 32IaHHOTO B BUC CTPOKH S.
Bripaxkenue onpenensiercs cineayromum oopaszoM («T» — True, «F» — False):

<spipakeHue> ::= T |F | And(<mapametpsr>) | Or(<napameTpbr>)
<mapameTpepl> : := <BbIpaX€HHE> | <BbIpa)KeHHE™> , <apaMmeTpbr>
Recur24. BeiBecTr 3Ha4C€HHE JIOTHYECKOTO BBIPAXKCHISI, 3aIaHHOTO B BUC CTPOKH S.
Beipaxxenue onpeaensaercs caeayrommum oopasom («T» — True, «F» — False):
<pblpaxkenue> ::= T |F | And(<napametpsr>) |
Or(<napametpsr>) | Not(<BblpaxxeHHe>)

<mapameTppl> : := <BbIpaXX€HHE> | <BbIpa)KeHHE™> , <apaMmeTpbr>

19.3 [llepebop c so3gpamom

Recur25°. Jlano aepeBo riyOuHbl N, KaKaas BHyTPEHHSS BEPIIMHA KOTOPOTO UMEET
K (< 10) HenocpeacTBeHHBIX MOTOMKOB (HymepyroTes ot 1 1o K). Kopens aepe-
Ba umeeT HoMep 0. 3amucaTh B TEKCTOBBINA (haiiyl ¢ JaHHBIM UMEHEM BCE BO3-
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MOXKHbIE TYTH, BEAyLIHME OT KOpPHS K JUCThbsAM. llepeOupaTh myTH, HauMHas C
«CaMoro JIEBOr0» M 3aKaHYMBas «CaMbIM IpPaBbIM» (IIPU 3TOM MEPBHIMHU 3aMme-
HSITh KOHEUHBIE AJIEMEHTHI ITyTH).

Recur26. Jlano aepeBo riayOuHbI N, Kaxkas BHYTPEHHSS BEpIIMHA KOTOPOTO MMEET
K (< 10) HenocpeacTBeHHBIX MOTOMKOB (HymepytoTes ot 1 1o K). Kopens aepe-
Ba nmeeT Homep 0. 3anmucaTh B TEKCTOBBINA (Dailyl ¢ JaHHBIM UMEHEM BCE IyTH,
BEIyIIUE OT KOPHS K JINCTBSIM U YJIOBJIETBOPSIOUIUE CIEAYIOUIEMY YCIOBHUIO:
HUKAKUE COCEJHHME DJIEMEHThI yTH HE HYMEpPYIOTCS OIHOM M TOMU ke Hudpoi.
[Topsimok mepebopa myTeid Tako ke, Kak B 3aaHuu Recur?5.

Recur27. Jlano nepeBo riyounsl N (N — 4eTHOeE), Kax/Jas BHYTPCHHSS BEpIIMHA
KOTOPOI'0 UMEET 2 HEMOCPEICTBEHHBIX MOTOMKA: A ¢ BecoMm 1 u B ¢ Becom —1.
Kopens aepeBa C umeet Bec 0. 3amucaTh B TEKCTOBBIN (paitn ¢ JaHHBIM UMEHEM
BCE MYTH OT KOPHS K JIUCTHSIM, YAOBIIETBOPSIOLIME CIEAYIOLIEMY YCIOBHIO:
cyMMapHbIi Bec asieMeHToB myTu paseH 0. [Topsgok nepebopa myTeit Takoit xe,
Kak B 3amanuu Recur2s.

Recur28. Jlano nepeBo riryOuHbl N TOTO XK€ THIIA, 9YTO M B 3afanuu Recur27. 3amu-
caTh B TEKCTOBBIM (hailI ¢ JaHHBIM UMEHEM BCE IyTH OT KOPHS K JIUCTBSM,
yJIOBJICTBOPSIONINE CJICAYIONIEMY YCJIOBHIO: CYMMAapHBIH BEC 3JICMECHTOB JIJIS
JF000T0 HAYaIBbHOTO OTpe3Ka MyTH HeoTpuiareneH. [lopsmok mepedbopa myTei
TaKoOM ke, Kak B 3amanuu Recur25.

Recur29. Jlano nepeBo riayOuHBI N, Kaknas BHYTPEHHSS BEpIIMHA KOTOPOTO UMEET
3 HenmocpeacTBeHHbIX TOTOMKA: A ¢ BecoM 1, B ¢ Becom 0 u C ¢ Becom —1. Ko-
penb nepeBa D umeet Bec (. 3amucaTh B TEKCTOBBIN (pailyl ¢ JaHHBIM UMEHEM
BCE MYTH OT KOPHS K JIMCThSIM, YJOBJIETBOPSIOIIME CIEAYIOIIUM YCIOBUSIM:
CyMMapHBbIN BeC AJIEMEHTOB JJIsl JTF0OOr0 HAYallbHOT'O OTPE3Ka MYTH HEMOJI0KH-
TeJIeH, a CyMMapHbIil Bec Bcex anemMeHTOB nyTu paBeH 0. Ilopsimok mepebopa
MyTeW TaKOM K€, Kak B 3aaHuu Recur2s.

Recur30. /lano aepeBo rinyouHbl N TOTO XK€ THIIA, YTO M B 3ajaHuu Recur29. 3amnu-
caTh B TEKCTOBBIM (haiil ¢ JaHHBIM MMEHEM BCE MYTH OT KOPHS K JIUCTHSM,
YAOBJIETBOPSIOLIUE CIAEAYIOMIMM YCIOBUSIM: HUKAKUE COCEJIHUE DJIEMEHTHI MyTH
He 0003HAYaIOTCA OJAHOU W TOM e OYKBOM, a CyMMapHbIN BEC BCEX 3JIEMEHTOB
nyTu paBeH 0. [Topsimok nepedopa myTel Takoi e, Kak B 3aganuu Recur2s.

20 YkasaTtenu u guHamuyeckme CTPYKTypbl JaHHbIX:
rpynna Dynamic

Bce uncna, ynoMmuHaeMble B 3aIlaHUSIX JaHHOM TPYyMIIbI, SBISIOTCS yenvimu. Bee
ykazarenu umeroT Tun PNode u ykaspiBatot Ha 3anucu tumna TNode.
Ha si3pike Pascal Tunsl PNode 1 TNode onuceiBaroTcs cieayrommum oopa3om:

type
PNode = "TNode;
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TNode = record
Data: Integer;
Next: PNode;
Prev: PNode;

end;

[IpuBeneM Takke ONMUCAHUE ITUX TUIIOB Ha si3bIKe CH+:

struct TNode

{

int Data;

TNode* Next;

TNode* Prev;

I

typedef TNode* PNode;

B 3amanusx Ha ctek u ouepens (Dynamicl-Dynamic28) npu pabote ¢ 3anucs-
mu tuna TNode ucnons3yrores Tonbko nons Data u Next (cM. 3ananue Dynamicl); B
3amanuax Ha cnuckd (Dynamic29-Dynamic80) ucnosib3yroTcsi BCe MOJISL 3alKCH
TNode (cMm. 3amanne Dynamic29). Ecnu B 3aganuu TOBOPUTCS O HOMepax IEMEHTOB
cinucka (cMm., Harpumep, Dynamic37), To nmpeanonaraercs, 4ro 3JIEMEHTBl HyMepy-
10TCs OT 1.

Tak kak MmepeMeHHbIE THUIA «yKa3aTesiby MpeAHa3HAUYCHbI JJIS XpaHEHUsl aope-
cog8, B (DOPMYJIMPOBKAX 3aJaHUM CIIOBA «yKa3aTelby (Ha DJIEMEHT JaHHBIX) U «aJIpec
(2J1IeMEHTa JaHHBIX) UCTIOJIBb3YIOTCS Kak CHHOHUMBL. M nil juist Hynesoco ykazamens
B (hopMyJIMpOBKax 3ajJjaHuil 3aMMCcTBOBaHO U3 si3bika Pascal. B s3pike C++ B kauecTBe
HYJIEBOI'O yKa3aTessi MOKHO HCHOJb30BaTh 00bIYHOE yucio 0 Wiau Makpoompe/ene-
Hue NULL.

20.1 Cmek

Dynamic1. Jlan anpec P, 3anucu turna TNode, coneprkanieii mosie Data (1iesroro tu-
na) u none Next (tuna PNode — ykazarens nHa TNode). Ota 3anuch cBsizaHa
nojieM Next co Craeayrouen 3anMcbio TOTO KE TUIla. BhIBECTH 3HAYCHUS MOJIEN
Data o6eux 3amuceit, a Takxke ajapec P, cleayromen 3anucHu.

Dynamic2°. [lan anpec P, 3anucu tuna TNode. Dra 3amuch cBsizaHa mojiem Next co
CJEAYIONIEH 3aMUChI0 TOTO K€ TUIlA, OHA, B CBOIO OYepe/lb, — CO CIICIYIOIICH, 1
TaK Jajiee J10 3amucH, nosie Next KoTopoit paBHoO nil (TakuMm 00pa3oM, BO3HUKAET
yenouka CBSA3aHHBIX 3amnuceii). BeiBecTn 3HaueHus mosie Data mis Bcex ajie-
MEHTOB IIECTIOYKH, OIUHY Yenouku (TO €CTh YUCIIO €€ PJIEMEHTOB) U aJipec ee Io-
CJICJTHETO DJICMEHTA.

B 3aganusax Dynamic3—Dynamicl3 ctpykrypa «cmex» (stack) momenupyetcs
LEMOYKOM CBsI3aHHBIX y3io0B-3anucedt tuna TNode (cMm. 3aganue Dynamic2). [lomne
Next mociaegHero ajieMeHTa Ieno4ku paBHO nil. Bepwunoii cmexa (top) cuuraercs
NEPBbIN AIEMEHT lenoyku. s gocTyma K CTEKy HCIOIb3yeTcs yKa3aTellb Ha €ro
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BEPIIMHY (JIJIs1 yCTOTO CTEeKa JAaHHBIM yKa3aTelb moJjiaraetrcst paBHbIM nil). 3nauenu-
em 3JIeMEHTa CTeKa CYUTaeTcs 3HaueHue ero nosis Data.

Dynamic3°. Jlano uuciio D u yka3aTenb P Ha BEpIIMHY HEIycToro creka. JJo0aBuTh
3JIEMEHT CO 3Ha4YeHueM D B CTEK U BBIBECTH afpec P, HOBOW BEPIIMHBI CTEKA.

Dynamic4. Jlano guciio N (> 0) u Habop u3 N uucen. Co3naTh CTEK, COACpIKAIIUI
UCXOHBIC YKciia (TOCeIHee YUCIIO OYIeT BEPIIMHOM CTeKa), U BHIBECTH yKa3a-
TEJIb HA €TI0 BEPIIUHY.

Dynamic5°. Jlan yka3atens P; Ha BEepIIMHY HEMyCTOTO CTeka. 3Bieub u3 cTeka
nepBbIi (BepXHUM) 2JIEMEHT U BBIBECTU €ro 3HaueHue D, a Takxke ajapec P, Ho-
BOM BEPIIMHBI CTeKa. ECiM Mocie M3BJIEUEHUS DIIEMEHTA CTEK OKaXeTCs ITycC-
TBIM, TO IT0JIOKUTE P, = nil. Ilocie n3Bneuenns 3neMeHTa U3 cTeka 0CBOOOIUTH
NaMsITh, 3aHUMAEMYIO 3TUM JIEMEHTOM.

Dynamic6. /lan yka3zatenb P; Ha BEpIIMHY CTEKa, COACPIKAIIEIO HE MEHEe JECATH
aiIeMeHTOB. V3BIIeUb U3 CTEKa MePBbIC JEBATH 3JIEMEHTOB U BBHIBECTH MX 3Haye-
Hus. BeIBecTr Takke ajpec HOBOM BepIIUHBI cTeKa. [1ocie u3BIcUeHHs IIEMEH-
TOB U3 CTEKa OCBOOOKIATh AMSTh, KOTOPYIO OHH 3aHHMAJIH.

Dynamic7. Jlaun yka3zarenb P, Ha BepIIMHY CTEKa (eciu CTeK MycT, To Py = nil). 13-
BJICYb U3 CTEKA BCE DJICMEHTHI M BHIBECTH MX 3HAUCHHS. BBIBECTH Takke KOJIHU-
YECTBO M3BJICUCHHBIX 31eMeHTOB N (i myctoro creka BoiBectu 0). [Tocne us-
BJICYCHUS DJIEMEHTOB U3 CT€Ka OCBOOOXKIATh MaMSITh, KOTOPYIO OHH 3aHUMAJIH.

Dynamic8°. lansl yka3atenu P; u P, Ha BEpIIMHBI JIBYX HEMYCTBIX CTEKOB. [lepe-
MECTHUTh BCE DJIEMEHTHI U3 MEPBOr0 CTEKa BO BTOPOHl (B pe3ysbTaTe 3JIEMEHTHI
NEpPBOro CTeka OyIyT pacroyiaraThCsi BO BTOPOM CTEKE B MOpPsSAKE, 0OpaTHOM
MCXOJIHOMY) U BBIBECTH aJpEC HOBOM BEPUIMHBI BTOPOro creka. Onepainuu Bbl-
JICJICHHSI 1 OCBOOOK/ICHUS TTAaMATH HE UCIOJIb30BATh.

Dynamic9. Jlansl yka3atenu P; u P, Ha BepIIMHBI ABYX HEMYCTHIX CTEKOB. [lepeme-
11aTh 3JIEMEHTBI U3 NIEPBOIO CTEKA BO BTOPOM, TOKA 3HAYEHUE BEPIIMHBI IEPBO-
ro CT€Ka HE CTaHET YETHBIM (II€pEeMEILIECHHbIE 3JIEMEHThI IEPBOro CTeKa OyAyT
pacrosaraTtbCsi BO BTOPOM CTE€KE B IMOpsAJKe, 0OpaTHOM HcxogHoMy). Eciu B
IIEPBOM CTEKE HET JIEMEHTOB C YETHBIMU 3HAYEHUSAMM, TO IIEPEMECTUTH U3 IIEP-
BOI'0 CTEKa BO BTOPOW BCE JIEMEHTHI. BBIBECTH agpeca HOBBIX BEPILMH IIEPBOTO
¥ BTOPOro CTEKa (€CJIM MEPBbIA CTEK OKAXXETCSI MYCThIM, TO BBIBECTH JJII HETO
KoHCTaHTy nil). Onepanuu BbACIEHUS U OCBOOOKIEHUS NMaMATH HE HUCIIOIb30-
BaTh.

Dynamic10°. [lan yka3atens P; Ha BepimnHy HermycToro creka. Co3aarh 1Ba HOBBIX
CTEKa, MIEPEeMECTUB B TIEPBBI M3 HUX BCE DJIEMEHTHI UCXOJHOTO CTEKA C YCTHBI-
MU 3HAYCHUSMH, & BO BTOPOIl — C HEUCTHBIMH (DJIEMEHTBI B HOBBIX CTEKax Oy-
YT pacrojiaraThCsi B MOpPsIKE, 0OPaTHOM HMCXOIAHOMY; OJHMH U3 ATHX CTCKOB
MOXET OKa3aThCsl MyCThIM). BBIBECTH ajjpeca BEPUIMH MOJTYYCHHBIX CTEKOB (IS
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nycTtoro creka BbiBecTd nil). Onepauuu BbIAEIEHUS U OCBOOOXKICHUS MaMSITH
HE HUCII0JIb30BATh.

Dynamic11°. [lan yka3zarenb P; Ha BeplIMHY CTeKa (€Ciid CTeK mycT, To Py = nil).
Taxoke nano uucno N (> 0) u vHabop u3 N uucen. Onucars Tun TStack — 3anuce
¢ onuuM mnojeM Top tuna PNode (mone ykasplBaeT Ha @epuiuHy cmeka) — |
npouenypy Push(S, D), kotopasi 106aBisieT B cTe€K S HOBBIM 3JIEMEHT CO 3Haye-
HueMm D (S — BXOJHOM M BBIXOAHOM mapamertp tuna TStack, D — BXoJHOM ma-
pametp 1menoro tumna). C nmomomnibto npoueaypsl Push n1o6aButh B ncxomHbIi
CTEK JTaHHBIN HAOOp yrcen (mociiefHee YMCIO0 OyIeT BEPIINHON CTeKa) U BhIBEC-
TH aJIp€C HOBOM BEPILUHBI CTEKA.

Dynamic12. /lan yka3arenr P; Ha BEpIIMHY CTEKa, COJCPIKAILCIO HE MEHEe ISATH
anemenToB. Mcnonw3ys tun TStack (cMm. 3amanue Dynamicll), onucats QpyHK-
uuo Pop(S) uenoro Tuma, Kotopas HU3BIEKAeT U3 CTEKa S MEPBBIN (BEPXHUI)
DJIEMEHT, BO3BPAIIACT €r0 3HAYCHHE U OCBOOOXKIAECT MaMATh, KOTOPYIO 3aHUMAIT
U3BJICYCHHBIN 351IeMEeHT (S — BXOJHOM U BbIXOJHOU mapamerp tumna TStack). C
nomoImelo GyHKIMA Pop W3BIEYHh M3 MCXOTHOTO CTEKA MATh AJIEMEHTOB M BHI-
BECTH UX 3HAUCHUA. BhIBECTH Takke yKazaTelh Ha HOBYIO BEPIIUHY CTeKa (€Ciu
PE3YNBTHPYIONUN CTEK OKAXKETCS MyCThIM, TO ATOT yKa3aTeNb JOHKEH ObITh pa-
BeH nil).

Dynamic13. [lan yka3atens P; Ha Bepmmny cteka. Mcmonb3ys tun TStack (cm. 3a-
nanre Dynamicll), ommcars ¢ynkuuu StackIsEmpty(S) moruueckoro tuma
(Bo3Bpamaet True, ecnu ctek S myct, u False B nmpotuBHOM cityuae) u Peek(S)
1eJIOTO THMa (BO3BpaIlaeT 3HaYCHNE BEPIIMHBI HEMYCTOTO cTeKa S, He yAalss ee
u3 creka). B ob6enx QyHKuusx nepemMeHHas S SBISETCS BXOAHBIM MMapaMeTpoOM
tuna TStack. C nomomibto 3THX QyHKUMH, a Takke GyHKuuu Pop u3 3amanHus
Dynamicl2, u3Bieub U3 UCXOJHOTO CTEKa MATh 3JEMEHTOB (WM BCE COMEPKa-
IIMECS B HEM DJIEMEHTHI, €CJIM UX MEHEE ITH) U BBIBECTH UX 3HaueHus. BoiBec-
TU Takxke 3HaueHue (ynkuuu StackIsEmpty mist pesynbTupyromiero creka u,
€CII Pe3yJIbTUPYIOLINI CTEK HE SBISETCS MYCThIM, 3HAUEHUE U aJIpeC €ro HOBOM
BEPILMHBI.

20.2 Ou4yepeodsb

B 3amannsax Dynamicl4—Dynamic28 cTpykTypa «ouepeds» (queue) MOASTUpY-
€TCsl LIETIOYKOM CBSI3aHHBIX y3ioB-3amucei Tuna TNode (cm. 3amanme Dynamic?2).
[Tone Next mocnmemHero siaemMeHTa 1enodku paBHO nil. Hauanom ouepeou («roio-
BOI», head) cumTaercst mepBbIil AIEMEHT IIENOYKH, KOHYOM («XBOCTOMY, tail) — ee
MOCIIeTHUN d7eMeHT. J[Ji1 BO3MOXKHOCTH OBICTPOTO T0OABJICHHS] B KOHEI[ OYepeIH
HOBOTO JJIEMEHTa yI00HO XpaHUTh, IOMUMO YKa3aTesss Ha HAa4aJlo 04epe/id, TAKKe U
yKasarellb Ha e KOHeIl. B cirydae mycToil ouepeny yka3aTenu Ha €€ Ha4ajo U KOHEI
noJiaratotcs paBHbIME nil. Kak u nst cteka, 3nauenuem dIeMeHTa O4epeIu CUNTACT-
cs 3HaueHue ero noiist Data.
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Dynamic14. lan na6op u3 10 uncen. Co3gathk odepespb, COACPKAIIY0 JaHHBIC YHC-
Ja B YKa3aHHOM IOpsiIKe (TIEpBOE YKCIIO OyIeT pa3MeliaThCs B HaYajie 04epe/iu,
HocJIeHee — B KOHIIE), M BBIBECTH yKa3zatelu Py u P, Ha Hayajo ¥ KOHEI oYe-
penu.

Dynamic15. Jlan na6op u3 10 uncen. Co3nath JIBe ouepeau: IepBas J0JDKHA COACP-
’KaTh YKCIIa U3 UCXOAHOTO Habopa ¢ HeueTHbIMU HoMmepamu (1, 3, ..., 9), a BTO-
pas — ¢ 4yeTHbIMHU (2, 4, ..., 10); mOpsAI0K YUCEN B KaXKJIOW Oodepeau JTOJKEH
COBIAJATh C MOPSJIKOM YHCEI B HCXOJHOM HaOope. BriBecTn ykazaTenu Ha Ha-
4aJo ¥ KOHEI IIEPBOM, a 3aTEM BTOPOU OUEPEU.

Dynamic16. Jlan na6op u3 10 uncen. Co3math IBe OUepean: IepBas JOJDKHA COACP-
KaTh BCE HEUETHBIC, a BTOpasi — BCE YETHBIC YMCIIA U3 UCXOJAHOTO Habopa (Io-
PSAZIOK YKCEN B KaXKJIOM ouepeau JIOHKEH COBHaAaTh C MOPSAKOM YKCEN B MC-
X0JTHOM Habope). BriBecTn ykaszarenu Ha Hadajao M KOHEI[ ePBOM, a 3aTeM BTO-
poil ouepeau (0JHA U3 OYEPEICH MOKET OKa3aThCs MyCTOM; B 3TOM CIIy4yae BbI-
BECTH JIs1 Hee JIB€ KOHCTAHTHI nil).

Dynamic17. Jlano uuciio D u ykazarenu P, u P, Ha Ha4ao U KOHEIl odepeu (eciiu
ouepenp sABIsieTca myctoil, To Py = P, = nil). Jl06aBUTH 351eMEHT cO 3HaUYCHUEM
D B KOHell 0Yepean U BBIBECTH HOBBIE aJIpeca Hayaia U KOHLA OYEPEIH.

Dynamic18. Jlano guciio D u ykazarenu P, u P, Ha Ha4aJio W KOHEI[ OYepe/id, CO-
JepKaliel He MeHee JBYX 3JIeMEeHTOB. J[00aBUTH 3jieMEHT co 3HaueHuem D B
KOHEIl OYepeId U U3BJICUb U3 OUepeIu MepBbli (HaYalbHbBIN) 2JIeMeHT. BriBecTn
3HAYEHUE W3BJICUCHHOTO JIEMEHTA U HOBBIE aJpeca Hayajaa M KOHLA OYEepeau.
[locne u3BiIeuUeHUs dJEMEHTA W3 OYEPEeAr OCBOOOAUTH MaMsTh, 3aHUMAEMYIO
3TUM 3JIEMEHTOM.

Dynamic19. Jlano uucino N (> 0) u ykazarenu Py u P, Ha Ha4ajao U KOHEIl HeIyCTOH
ouepeau. M3Baeub u3 ouepeau N HadalbHBIX 3JICMEHTOB M BBHIBECTH UX 3HaYe-
HUs (€Ci OYepelb COMEPKHUT MeHee N 3JICMEHTOB, TO U3BJICYb BCE €€ IIICMEH-
ThI). BBIBECTH Tak)ke HOBBIC ajipeca Hayajla U KOHIA ouepean (IS MyCTOl oue-
pemu aBaxabl BeiBecTH nil). Tlocie W3BIICUEHHs 3JICMEHTOB U3 OYEPEIH OCBO-
00’K1aTh MaMsTh, KOTOPYIO OHU 3aHUMAJTH.

Dynamic20. /lanbl ykazarenu P; u P, Ha Hadajao M KOHEI| HemycTol ouepenu. M3-
BJICKATh M3 OYEPEIIU JICMEHTHI, T0Ka 3HAYCHHE HAYAJILHOTO DJIEMEHTA OYepeIn
HE CTaHET YCTHBIM, ¥ BBIBOJUTH 3HAUYCHUS M3BJICYCHHBIX JJICMEHTOB (ECIIH 0Ye-
peib HE COACPIKHUT DJIEMEHTOB C YETHBIMU 3HAYCHHUSMH, TO U3BJICYb BCE €€ DJIe-
MEHTHI). BeIBecTH Take HOBBIC aJipeca Hadalla U KOHIA odepean (i1 MyCcTon
ouepeny ABaxkIbl BeiBecTH nil). [locne w3BIcUEHUS JIIEMEHTOB M3 OYepeIH OC-
BOOOXIaTh AMATh, KOTOPYIO OHH 3aHUMAJIH.

Dynamic21. [lansl ABe odepean; aapeca Havajda W KOHIA TIEpBOM paBHBI P u P,, a
BTOpOM — P53 u P4 (ecnu ouepep SIBISETCS MyCTOM, TO COOTBETCTBYIOIIHUE ajl-
peca paBubI nil). [lepemecTuTs Bce 3JeMEHTHI TIEPBOI odepean (B MOPSJIKE OT
Hayaja K KOHILy) B KOHEI[ BTOPOl o4Yepeau U BHIBECTU HOBBIC aJipeca Hayaia u
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KOHIIa BTOpoi ouepenu. Oneparuu BblJIeIEHUS] U OCBOOOXKICHUS MaMSITH HE UC-
II0JIb30BATbh.

Dynamic22. Jlano yucio N (> 0) 1 1Be HEIMyCThIe OYepe/In; ajJpeca Havajaa U KOHIa
nepBou pasHsl P u P, a BTopori — P3 u P,. Ilepemectuts N HayalabHBIX diie-
MEHTOB IIEPBOM OYEpENU B KOHELl BTOPOU ouepenu. Eciu mepsas oyepenb Co-
JNEPKUT MEeHee N 3JEMEHTOB, TO MEPEMECTUTh U3 NEPBOM OYEPEAN BO BTOPYIO
BCE DJIEMEHTHI. BbIBECTH HOBBIE aJpeca Hayajga U KOHLA MEpPBOM, a 3aTeM BTO-
poiil ouepenu (11 MyCTOW odepenu ABax bl BeiBecTH nil). Ornepaiuu Bbijele-
HUS 1 OCBOOOK/IEHUS TAMSITH HE UCIIOJIb30BaTh.

Dynamic23. [lausl q1Be HEMyCThIC OYepen; ajapeca Hadajda U KOHIA TIEPBOM paBHEI
P, u P,, a BTOpOit — P5 u P,. Ilepemerars 3J1eMEHThI U3 Havyajia IepBOM ouepe-
Y B KOHEI| BTOPOM, IIOKA 3HAYCHHUE HAYAIBHOI'O DJIEMEHTA IIEPBOM OuYepeau He
CTaHET YETHBIM (€CJIM IepBasi 04epelb HE CONEPKUT YETHBIX FJIEMEHTOB, TO IIe-
PEMECTUTH U3 NIEPBOM OYEPEIN BO BTOPYIO BCE 3JIEMEHTHI). BbIBECTH HOBBIE aJl-
peca Hayajla U KOHLA MEPBOii, a 3aTeM BTOPOM ouepenu (g MyCTOH odepenu
nBakabl BeiBecTH nil). Omepanuu BbIEICHUSI U OCBOOOXKICHHS MaMSITH HE HC-
II0JIb30BATh.

Dynamic24. Jlansl q1Be HEMyCThIC OYEPEIN; aapeca Havaja W KOHIA TICPBOM paBHBI
P, u P,, a BTopoi1 — P; u P4. Ouepenu coaepkaT OJJUHAKOBOE KOJIMYECTBO 3JIE-
MeHTOB. OOBEAMHHUTD OYEPEIU B OJIHY, B KOTOPOU 3JIEMEHTHI HCXOJIHBIX OYepe-
Jei depemyrorcs (Ha4MHAsi C MEPBOrO 3JIEMEHTa NepBOM oduepenn). BoiBecTn
yKa3aTeJM Ha Ha4yaJlo M KOHEIl MOJydeHHOW odepeau. Ornepaiyy BbIACICHUS U
OCBOOOK/ICHHS TAMSITH HE MCIIOIb30BaTh.

Dynamic25. [lansl aBe HEMyCThIE OYEepean; aJpeca Havajda U KOHIIA TIEPBOM PaBHBI
Py u P,, a BTOpoii — P3 1 P4. DneMEHThI KaXXI0M U3 ouepeieil yIopsI0YEHbI 110
BO3pAcTaHUIO (B HAMPaBJICHUM OT Hadaia odepeau K KoHIy). OObeIUHUTH OYe-
peau B OJJHY C COXpPAaHEHHUEM YIOPSAIOYEHHOCTH dJIEMEHTOB. BriBecTH ykazarenu
Ha Hayajo M KOHEI[ MOJy4YyeHHOU ouepeau. Onepaiuu BbIACICHUS U OCBOOOXK-
J€HUS MaMSATH HE UCIIOJIb30BaTh, OIS Data He U3MEHSATD.

Dynamic26. Jlaus! yka3atenu P; u P, Ha Ha4ano U KOHEI ouepeau (eciu ouepe/b
ABJISIETCS TycTOM, To Py = P, = nil). Taxxke mpano uucino N (> 0) u Habop uz N
gyucen. Omucate THN TQueue — 3anuck ¢ aByms noysimu tuna PNode: Head
(nauano ouepeou) n Tail (koney ouepeou) — u npouenypy Enqueue(Q, D), ko-
TOopasi 100aBIseT B KOHEI ouepenu () HOBBIA dJIeMEHT co 3HadeHueM D (Q —
BXOJIHOW M BBIXOAHOM Mmapametrp tuna TQueue, D — BXOAHOM MapameTp 11eJI0ro
tuna). C momoieto nponeaypsl Enqueue 106aBUTh B HCXOAHYIO O4YEpellb JaH-
HBI HA0Op YKCEN U BHIBECTHU HOBBIE aJIpeca ee Hauaja v KOHIIA.

Dynamic27. Jlausl ykazatenu Py 1 P, Ha Ha4ajao ¥ KOHEIl 0Yepe/in, COAepIKaIICH He
MeHee maTH diemeHToB. Wcnonb3ys tun TQueue (cm. 3amanume Dynamic26),
onucath Ppynkiuio Dequeue(Q) nenoro Tuma, KOTopasi U3BIEKAET U3 OUYEPEIH
NepBbIN (HauadbHBINA) 3JIEMEHT, BO3BPAILAET €r0 3HaYCHHE M OCBOOOXKIAeT Ma-
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MSTh, 3aHUMAEMYIO0 M3BJICYCHHBIM 3IeMEHTOM () — BXOJIHON M BBIXOJHOM Tia-
pametp tuna TQueue). C momompto GyHkimu Dequeue mu3Bnedsb U3 UCXOTHOU
OuYepeu ISITh HAYaJbHBIX JICMEHTOB M BBIBECTH WX 3HAa4YCHUs. BBIBECTH Takke
azpeca Hayala W KOHIA Pe3yJbTHPYIOMICH odepean (ECiu ovepeab OKaKEeTCs
MyCTOM, TO 3TH ajpeca AOJKHBI ObITh paBHBI nil).

Dynamic28. [lans! yka3zarenu P, u P, Ha Hayaio ¥ KOHell ouepean. Mcnonb3ys Tun
TQueue (cM. 3aganue Dynamic26), onucath ¢ynknuo QueuelsEmpty(Q) noru-
YEeCKOro THuIa, KoTopas Bo3Bpamiaer True, eciu ouepens Q mycra, u False B
npoTUBHOM ciydae (Q — BxonHou napametrp tuna TQueue). Mcnonb3ys 3Ty
(GYHKIMIO JUIsl IPOBEPKU COCTOSIHMSI ouepenu, a Takxke ¢yHkuuioo Dequeue u3
3amanus Dynamic27, u3Biedb U3 UCXOJHOW OYeper MSATh HAYAJIbHBIX dJIEMEH-
TOB (MJIM BCE COJIEPIKAIIMECS B HEW DJIEMEHTHI, €CJIM MX MEHEE TATH) U BHIBECTH
ux 3HaueHus. BeiBectu Takxke 3Hauenue Qpynkumu QueuelsEmpty s momy-
YEHHOW OYepeIn U HOBBIE aJpeca €€ Hayajla U KOHLA.

20.3 [lsyces3HbIU CrnucoK

Dynamic29. [lan anpec P, 3anucu tuna TNode, comepxkaiei mosie Data (memoro
tuna) u noisi Prev u Next (tuma PNode — yka3arens na TNode). Ota 3anuch
cBsizaHa noyisiMu Prev 1 Next COOTBETCTBEHHO € NMPEABIAYIIEH U MOCIEAYIOMIEN
3aIlMChIO0 TOTO XK€ TUMa. BeiBecTn 3HaueHus nosjer Data npeapiayiien U mociue-
JAYIOLIEH 3aluCH, a Takxke aapeca P u P; npeaplaynen U nocieayomen 3anu-
CH.

Dynamic30°. Jlan ykasarenb P; Ha HadaJio HEIyCTOW IEMOYKH JJICMCHTOB-3aIUCEH
tuna TNode, cBsi3aHHBIX Mexay co00il ¢ momorisio mons Next. Mcronb3ys mo-
ne Prev 3ammcu TNode, mpeoOpa3oBaTh UCXOAHYIO (0OHOCBA3HYI0) TICTIOUKY B
08yC653HY10, B KOTOPOI KaXXIIbIil 3JIEMEHT CBSI3aH HE TOJIBKO C MOCIEAYIOIIHM
JIEMEHTOM (C mOoMOIIbI0 NoJsi Next), HO U ¢ NPEAbIIyIIHM (C IIOMOIIBIO MOJIS
Prev). [lone Prev nepBoro anemeHTta noiaokuTh paBHbIM nil. BeiBecTu ykazartenb
Ha MOCIIEHUHN 3JIEMEHT NpeoOpa30BaHHOM LIENOYKH.

B 3aganusax Dynamic3 1-Dynamic69 ctpyktypa «08ycesasHuiii cnucok» (doubly
linked list) mogenupyercs nenoukoit y3nos-3anuceil Tuma TNode, CBS3aHHBIX Kak C
OpeabLAYIIUM, TaK U C MOCieayomuM y3iaoM (cM. 3aganue Dynamic30). ITone Next
MOCTICTHETO AJIEMEHTA LIETIOYKH U Tojie Prev mepBoro sneMeHTa 1ernovky paBHBI hil.
s mpocTtyna K 1000My 3JIEMEHTY JABYCBS3HOTO CIHUCKA JTOCTAaTOYHO MMETh yKasa-
TEJNb Ha OJWH W3 €r0 AJIEMEHTOB, OJHAKO ISl YCKOPEHHS OMepanuil cO CIHUCKOM
OOBIYHO XPaHAT TPU yKa3aTels: Ha nepewlil DIeMEHT crucka (first), Ha ero nocieonu
anemeHT (last) u Ha mexywui 3nemenT (current). [[s mycToro crnucka Bce 3TH yKa3a-
TeNu TmoJjaratoTcst paBHbIMU nil. Kak B ciydae cTeka u ouepenu, 3HayeHuem dIeMeHTa
CMMCKA CUUTAEeTCs 3HaYeHue ero nois Data.
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Dynamic31. Jlan yka3areisb Py Ha OJIUH U3 3JIEMCHTOB HEIYCTOT'O JIBYCBSI3HOTO CITH-
cKa. BeiBecT 4ynCii0 N — KOJIMYECTBO 3JIEMEHTOB B CIIMCKE, a TAKXKE YKAa3aTeIu
P v P, Ha nepBbIil ¥ MOCJIEIHUN 3JIEMEHTHI CIIMCKA.

Dynamic32. Jlansl uncna D u D, u yka3ateiab Py Ha OJJUH U3 DJICMEHTOB HEITYyCTOTO
JIBYCBSI3HOTO crrcka. Jlo0aBUTh B HaYaJIO CIIMCKA HOBBIM AJIEMEHT CO 3HAYCHHU-
eM D;, a B KOHEIl — HOBBIM 3JIEMEHT CO 3HaYeHueM 1),. BeiBecTu agpeca rnepBo-
T'O ¥ TIOCJICTHETO JIEMEHTOB IMOJTYYCHHOTO CITUCKA.

Dynamic33. [lano uucio D u ykasareinb Py Ha OAUH U3 3JIEMEHTOB HEIYCTOTO JIBY-
CBSI3HOTO CIHCKA. BCTaBUTH mepes JaHHBIM 3JIEMEHTOM CITMCKA HOBBIN DJIEMEHT
co 3HaueHueM D 1 BBIBECTH yKa3aTeib Ha JOOABJICHHBIN 3JICMEHT CITUCKA.

Dynamic34. [lano uucio D u ykasarenb Py, Ha OAWH U3 3JIEMEHTOB HEIYCTOTO JIBY-
CBSI3HOTO CIMCKA. BCTaBHUTH MOCIE TAHHOTO 3JIEMEHTA CITMCKAa HOBBIN JJIEMEHT
co 3HaueHueM D 1 BBIBECTH yKa3aTeib Ha JOOABJICHHBIN 3JICMEHT CITUCKA.

Dynamic35. [lansl ykazarenu P, u P, Ha TICPBBIA U MMOCJICIHUHA DJIEMCHTHI JIBYCBSI3-
HOT'O CITUCKA, COJCpXaIllero He MEHee JIBYX dJeMeHTOB. [IpomyOnupoBaTth B
CIMCKE TICPBBIN W IOCJICTHUIN 3JIEMEHTHI (HOBBIC 3JICMEHTHI JIOOABISATH TEpe]
CYIIECTBYIOIIUMU DJIEMEHTAMH C TAKHMH K€ 3HAYCHHUSIMH) U BBIBECTH YKa3aTelb
Ha MEePBBIH JICMEHT TPEOOPa30BaHHOTO CITHCKA.

Dynamic36. [lanbl ykazarenu P; u P, Ha MEepBbIA U MMOCICTHUI JIEMEHTHI IBYCBSI3-
HOT'O CITUCKA, COJCpXKaIllero He MEHee JBYX dJeMeHTOB. [IpomyOnupoBaTth B
CIMCKE TICPBBI WM IOCIICTHUIN 3JIEMEHTHI (HOBBIC 3JICMEHTHI JIOOABIIATH IOCIIE
CYIIECTBYIOIINX 3JIEMEHTOB ¢ TAKHUMH YK€ 3HAYCHHUSMH) U BBIBECTH yKa3aTeb Ha
TIOCJICTHUH JIEMEHT MTPE0OPa30BAHHOTO CITUCKA.

Dynamic37. Jlan yka3aTenb P; Ha IEpBBIN 2JIEMEHT HEIyCTOTO JIBYCBS3HOTO CITUCKA.
[TpoayOnupoBaTh B CIIMCKE BCE JJIEMEHTHI ¢ HEYCTHBIMH HOMEpaMu (HOBBIE
9JIEMEHTBI JTIOOABIIATH IMEPE]l CYIICCTBYIONIMMHE 3JIEMEHTAMH C TAaKUMH e 3Ha-
YCHHUSIMHM) M BBIBECTH yKa3arTeb Ha IMEPBBIA 3JIEMEHT MPEOOPa30BAHHOIO CITH-
CcKa.

Dynamic38. /lan yka3arenb P; Ha MEPBBIN JIEMEHT HEMYCTOTO ABYCBS3HOTO CIIHCKA.
[IpomxyOnupoBaTh B CHHCKE BCE DJIEMEHTHI C HEYSTHBIMH HOMEpaMu (HOBBIC
AIIEMEHTHI T00ABIISATH MOCJE CYIISCTBYIOIIMX JJIEMEHTOB C TaKUMH K€ 3Haye-
HUSIMH) ¥ BBIBECTH yKa3aTellb Ha MOCICIHUHN 3JIEMEHT MPeoO0pa3oBaHHOTO CITH-
CKa.

Dynamic39. /lan yka3aTenb P; Ha IEPBBIH 2JIEMEHT HEIMYCTOrO JIBYCBSA3HOIO CITUCKA.
[TpoayOnupoBaTh B CIMCKE BCE 3JIEMEHTHI C HEYCTHBIMU 3HAYCHHUSIMH (HOBBIC
3JIEMEHTBI JI00ABJIATH MEPE/ CYIICCTBYIONIUMHU JJIEMEHTAMHU C TaKUMH JKE 3Ha-
YCHUSIMH) M BBIBECTH yKa3aTellb Ha MEPBBIA JJIEMEHT MPeoOpa3oBaHHOTO CIIH-
CcKa.

Dynamic40. /lan yka3arenb P) Ha MEPBBIN JIEMEHT HEMYCTOIO ABYCBS3HOTO CIIHCKA.
[IpoxyGimpoBaTh B CIIUCKE BCE AJIEMEHTBHI C HEUCTHHIMU 3HAYCHUSIMH (HOBBIC
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AJIEMEHTHI JOOABIATH MOCIE CYIIECTBYIOIIUX 3JEMEHTOB C TAKUMH K€ 3Haye-
HUSIMU) W BBIBECTU yKa3aTellb Ha MOCJIEIHUNA 3JIEMEHT NpeoOpa3oBaHHOIO CIU-
CKa.

Dynamic41. Jlan yka3arens Py Ha OJJMH U3 3JICMEHTOB HEITyCTOTO JIBYCBSI3HOTO CIIU-
CKa. YIaIUTh U3 CIIMCKA JTAHHBIN DJIEMEHT M BBIBECTH JIBA YKa3aTels: Ha dJe-
MEHT, MPEIIIECTBYIOINI YAaJICeHHOMY, U Ha DJIEMEHT, CICIYIOIINI 3a yAaJcH-
HBIM (OJIMH WM 00a ITHUX 2JIEMEHTa MOTYT OTCYTCTBOBATh; JIJIsl OTCYTCTBYFOIIMX
3JIEMEHTOB BBIBOAUTH nil). [locne ynaneHus sjaeMeHTa M3 CIHCKa OCBOOOIUTH
HaMsITh, 3aHUMAaEMYIO STUM JJIEMEHTOM.

Dynamic42. [lan yka3zaTenb P; Ha MEpPBBIH 3JIEMEHT JIBYCBSI3HOTO CITUCKA, COICpIKa-
IIEr0 HE MEHEE JIBYX 3JCMEHTOB. YIaJUTh U3 CIUCKA BCE DJIEMCHTHI C HEYCT-
HBIMA HOMEPAaMH ¥ BBIBECTH yKa3aTellb Ha MEPBBIA 3JIEMEHT IIPEoOpa30BaHHOTO
cnucka. [locie ynaneHus 3JeMEHTOB U3 CIIHCKA OCBOOOX/IATh MMaMsATh, KOTOPYIO
OHH 3aHUMAJIH.

Dynamic43. /lan yka3aTenb P; Ha IEpBBIN 2JIEMEHT HEIYCTOTO JIBYCBS3HOTO CITUCKA.
VY aanuTh U3 CrKcKa BCe 3JIEMEHTHI C HEYETHBIMHU 3HAaYEHUSIMU U BBIBECTH yKa3a-
TEJIb Ha MEPBbII 3JIEMEHT NPeoOpa30BaHHOrO CHHCKa (€ciu B pe3yibTare yjaa-
JIEHUS 3JIEMEHTOB CIIUCOK OKaXXEeTCsl IMyCThIM, TO BhIBeCTH nil). [Tocie ynanenus
AJIIEMEHTOB U3 CIIMCKA OCBOOOXK/IATh MaMsTh, KOTOPYIO OHU 3aHUMAJIH.

Dynamic44. Jlan ykaszarenb Py Ha OJMH U3 3JIEMEHTOB HEITYCTOT'O JIBYCBS3HOTO CITH-
cka. [lepeMecTuTh MaHHBIN 3JIEMEHT B KOHEI| CIMCKA M BBIBECTH yKa3aTelu Ha
NIEPBBIN W TOCIEAHHUIA 3JIEMEHTHI IIPpeoOpa3oBaHHOro crucka. Onepanuu Bbljie-
JICHHSI 1 OCBOOOK/ICHHS ITAMSTH HE MCIIOJIb30BaTh, 1oJisi Data He H3MEHSITh.

Dynamic45. Jlan ykaszarensb Py Ha OJIMH U3 3JIEMEHTOB HEITYCTOT'O JIBYCBS3HOTO CITH-
cka. [TepeMecTHTh JaHHBIN JIEMEHT B HAualo CIKMCKAa W BBIBECTH yKa3aTeJId Ha
NIEPBBIN W TIOCIEAHHIA 3JIEMEHTHI IIPeoOpa3oBaHHOro crrcka. Onepanuu Bbljie-
JICHHSI 1 OCBOOOK/ICHHS ITAMSTH HE MCIIOJIb30BaTh, 1oJisi Data He H3MEHSITh.

Dynamic46. Jlano yuciio K (> 0) u yka3arenb Py Ha OJJUH U3 3JIEMEHTOB HEIYCTOTO
JIBYCBA3HOrO cnucka. [lepemecTuTs B COMCKE MTaHHBIM 3JIEMEHT Ha K mO3ULUd
BIlepe ] (€CiM MOcie JaHHOrO 3JEMEHTa HaXOAMUTCS MeHee K AJIeMEHTOB, TO Ie-
PEMECTUTh €ro B KOHEI]| cnKcka). BriBecT ykazaTenu Ha NEPBBIA U MOCIEIHUI
3JIEMEHTHI TTpeoOpa3oBaHHOIO crnucka. Onepanuu BhIACICHUS U OCBOOOXKICHUS
MaMsTH HE UCIIOJIb30BaTh, NOJisl Data HE U3MEHSITh.

Dynamic47. lano uucio K (> 0) u yka3arenb Py Ha OJJUH U3 DJIEMEHTOB HEIYCTOrO
JIBYCBSI3HOTO cnMcCKa. [lepeMecTuTh B CIIUCKE JAaHHBIA AJIEMEHT HAa K TMO3ULUA
Hazaj (eciau mepea JaHHBIM AJIEMEHTOM HaXoJuTcs MeHee K 3JIEeMEHTOB, TO Tie-
PEMECTUTH €ro B Hauallo cnucka). BeiBecTH yka3zarenu Ha epBbIk U NOCIEAHUN
AJIEMEHTHI TIPeoOpa3oBaHHOTO crucKa. Onepanuy BhIICICHUS U OCBOOOKICHHUS
MaMsTH HE MCII0JIb30BaTh, N0JIs1 Data He U3MEHSITh.

Dynamic48. [lanbl yka3zatenu Py u Py Ha JiBa pa3iMuYHBIX AJIEMEHTA JBYCBS3HOTO
crmcka (IEMEHT ¢ afpecoM Py HaXOIUTCS B CHHCKE Iepe]] AJIEMEHTOM C aJipe-
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coM Py, HO He 00s13aTeIbHO PAJIoM ¢ HUM). [loMeHsTh MecTaMu JJaHHBIE 3JIEMEH-
Thl U BBIBECTH yKa3aTelslb Ha MEPBbIM 3JIEMEHT Mpeodpa3oBaHHOro crucka. One-
panuu BbIACICHUS U OCBOOOXIEHHUS MaMSATH HE UCIOJIb30BaTh, mojs Data He
U3MEHSTb.

Dynamic49°. Jlan yka3atens P; Ha TIEpPBbIA JIEMEHT HEIYCTOTO JBYCBSI3HOTO CIIU-
cka. [leperpynmupoBarhk €ro JIeMEHTHI, IEPEMECTUB BCE AIEMEHTHI C HEYECTHBI-
MH HOMEpaMH B KOHEI[ CIHCKa (B TOM JK€ IMOPSJIKE) U BBIBECTH YKa3aTellb Ha
HIEPBBIN JIEMEHT NPeoO0pa3oBaHHOIO crucka. Onepanuu BbIICICHUS U 0CBOOO-
KJICHUS TTaMsTH HE UCIIOJIb30BaTh, 1o Data He H3MEHSATb.

Dynamic50. /lan yka3atenb P; Ha IEPBBIN 2JIIEMEHT HEIYCTOTO JIBYCBS3HOTO CITUCKA.
[leperpynnupoBaTh €ro 3JE€MEHTHI, MEPEMECTUB BCE JJIEMEHTHI C HEUYETHBIMU
3HAYEHUSIMU B KOHEIl CIHUCKA (B TOM K€ MOPSJIKE) U BBIBECTU yKa3aTellb Ha Nep-
BBIIl 3JIEMEHT MpeoOpa3oBaHHOTO crrcka. Onepainuu BhIIEIEHUS U 0CBOOOXK/Ie-
HUS MMaMSITU HE UCIIOJIb30BaTh, oJis Data HEe U3MEHSTS.

Dynamic51. [lanbl ABa HEMYyCTHIX IBYCBS3HBIX CITUCKA M CBSI3aHHBIC C HUMHU yKa3a-
tenu: Py u Pp yKa3bIBarOT HA MEPBBIM U MOCJIEIHUN 3JIEMEHTHI IEPBOTO CIIMCKA,
Pc— Ha onuH u3 351eMeHTOB BTOPOT0. OOBETUHUTH UCXOIHBIC CITUCKH, ITOMEC-
TUB BCE AJICMCHTHI IIEPBOTO CIHCKA (B TOM € MOPSJIKE) IMePeI TaHHBIM JJICMCH-
TOM BTOPOTO CIIMCKA, U BHIBECTH yKa3aTeJIM HA MEPBBIA U MOCICIHUNA dJICMCHTHI
o0BbeIMHEHHOTO crucka. Onepamnuy BBIICICHUS U OCBOOOXKICHHS MaMSITH HE
UCTIOJIb30BaTh.

Dynamic52. [lanbl 1Ba HEMyCTHIX JABYCBSI3HBIX CIIMCKA M CBS3aHHBIC C HUMH yKa3a-
tenu: Py u Pg yKa3bIBalOT HA MEPBBIM U MOCIECIHUN 3JIEMEHTBI IEPBOTO CIIUCKA,
Pc — Ha onuH 13 3neMeHTOB BTOPOro. OObEMHNUTE UCXOHBIC CITHCKH, TOMEC-
THUB BCE 3JIEMEHTHI TMIEPBOTO CIKCKA (B TOM K€ MOPSKE) MOCJIE JaHHOTO dJie-
MEHTa BTOPOTO CIMCKA, M BBIBECTH YKa3aTeJIM HA TIEPBbIA U MMOCIEIHUN dIIEMCH-
ThI 00BEMHEHHOTO crucKa. Onepanuy BhIIEICHUS U OCBOOOKICHHSI TTAMSTH HE
UCIIOJIb30BaTh.

Dynamic53. [lanbl yka3zatenu Py u Py Ha JiBa pa3iMuYHBIX JJIEMEHTA JBYCBS3HOTO
CIIMCKA; DJIEMEHT C a/ipecoM Py HaXOIUTCS B CIHCKE IEpe]] HJIIEMEHTOM C aJipe-
coM Py, HO He 00s3aTeNbHO PSIIOM ¢ HUM. [lepeMecTUuTh 3JIeMEHTHI, PacIoio-
’KCHHBIC MEXIy JaHHBIMH JJIEMEHTaMH (BKJIFOYasl JaHHBIC 3JICMEHTHI) B HOBBIN
CIHCOK (B TOM e TOpsiaKe). BriBecTn yka3aTenn Ha mepBble JIEMEHTHI IPeo0-
Pa30BaHHOTO W HOBOTO CHUCKOB. Eciy mpeoOpa3oBaHHBIM CHUCOK OKaXKETCS
IYCTBIM, TO CBSI3aHHBIN C HUM yKa3aTelb MOJO0XKHUTh paBHbIM nil. Onepanuu BbI-
JeTICHHSI 1 OCBOOOXKICHHSI TAMSITH HE HCIIOJIb30BATh.

Dynamic54. [lanwl ykazatenu Py u Py Ha JBa Pa3MYHBIX 3JIEMEHTA JIBYCBSI3HOTO
CIIMCKA; 3JIEMEHT C aJipecoM Py HaXOJIUTCS B CIIHUCKE TMEpe]] SJICMEHTOM C ajpe-
coM Py, HO He 00s3aTCIIBHO PSAAOM ¢ HUM. [lepeMecTHTh 3JIeMEHTHI, PacIioo-
KCHHBIC MKy TaHHBIMH JJICMEHTaMU (HE BKJIFOYAs JaHHBIC DJIEMEHTBI) B HO-
BBIM CITUCOK (B TOM jkK€ TOpsake). BeIBecTH yka3aTein Ha TEPBBIC JICMCHTHI
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peoOpa30BaHHOIO U HOBOTO CIUCKOB. ECiiM HOBBIN CIIMCOK OKAXETCs MyCThIM,
TO CBSI3aHHBIA C HUM yKa3aTellb MOJ0KUTh paBHbIM nil. Oniepaiuu BolIeIeHUS U
0CBOOOXKICHHSI TAMSITH HE MCTOJb30BaTh.

Dynamic55°. lan yka3atenb P; Ha TEpPBbIA JIEMEHT HEMyCTOTO JBYCBSI3HOTO CIIU-
cka. [IpeoOpa3oBarh CIHCOK B YUKIUYECKUL, CBSI3aB €r0 MOCIEAHUIA dJIEMEHT C
MOMOIIBIO 1T0JIs1 Next ¢ TIepBbIM, a MEPBBIA 3JIEMEHT C MOMOIIBIO ToJist Prev — ¢
MOCJICTHAM, U BBIBECTH yKa3aTellb Ha JJIEMEHT, KOTOPbIH ObLI MOCICIHAM dJie-
MEHTOM HCXOJIHOTO CITHCKA.

Dynamic56. Jlans! yka3arenu P; u P, Ha IepBBIH M MOCIICTHUN 3JIEMEHTBI HEITyCTO-
ro JIBYCBSI3HOTO CIIMCKA, COJEPIKAIEro YETHOE KOJHMYECTBO SJIEMEHTOB.
[IpeoOpa3oBaTh CIIUCOK B JiBa yuxiuveckux crnucka (cM. 3aganue Dynamic55),
IIEPBBIM M3 KOTOPBIX COJEPKUT IEPBYIO IOJOBHUHY 3JIEMEHTOB HCXOIHOIO
CIIMCKA, a BTOPOM — BTOPYIO IOJOBHUHY. BriBectn ykazarenu P, u Pp Ha nBa
CpPEAHUX AJIEMEHTA UCXOJHOTO CHUCKA (JIEMEHT C aipecoM P, NOJKEH BXOJUTh
B MEPBBIM IUKIMYECKUN CIHCOK, a AJIEMEHT C ajpecoM Pz — BO BTOpOH).
Omnepanuu BeIICICHUS U OCBOOOXKICHUS MTAMSITH HE UCIIOTh30BaTh.

Dynamic57. Jlano uncno K (> 0) u ykaszarenu P, u P, Ha NIepBBIA U IMOCIICTHUN dITe-
MEHTBI HEIYCTOTO JIBYCBSI3HOTO CrHCKA. OCYIIECTBUTD YUKIUUECKULI CO8US DTIC-
MEHTOB cIiucka Ha K moswnmid Briepea (TO €CTh B HAIpPaBJICHWW OT Hadajga K
KOHITY CITMCKA) W BBIBECTH YKA3aTeJIM HA MEPBBIA U MOCICIHUHN IIEMEHTBI ITOJTY-
YCHHOTO CHHCKa. )i BBITIOJIHEHHS MUKIUYECKOTO CABUTa MpeoOpa3oBaTh HC-
XOJIHBIM CIHUCOK B HUKIUWYECKHil (cM. 3amanue DynamicS5), mocne 4ero «paszo-
pBaTh» €ro B IMO3UIMH, COOTBETCTBYIOIICH MaHHOMY 3HadeHHi0 K. Onepanuu
BBIJICJICHHS K OCBOOOJK/ICHUS MAMSITH HE UCIIOIb30BaTh.

Dynamic58. Jlano uncio K (> 0) u ykaszarenu P, u P, Ha NepBbIi U IMOCICIHUIN dTe-
MEHTBI HEIyCTOr0 JBYCBS3HOTO cnucka. OCYIECTBUTh YUKIUUECKULI CO8US DIIe-
MEHTOB cIKcka Ha K mo3unuii Ha3aj (TO €CTh B HaNpaBJIE€HUU OT KOHIIA K Haya-
Jy CHHCKA) U BBIBECTH yKa3aTeNu Ha MEPBbIA U MOCIEIHUIN AIEMEHTHI NMOTyYeH-
HOTO CHHCKa. J[I BBIMOJHEHUS IIUKIMYECKOTO CABHUIa MpeoOpa3oBaTh UCXO/I-
HBI CIUCOK B IUKIWYeckuid (cM. 3amanue Dynamic55), mocime dero «paso-
pBaTh» €ro B MO3UIMH, COOTBETCTBYIOIIEH AaHHOMY 3HaueHuto K. Onepanuu
BBIJICJICHUS U OCBOOOXKICHUS AMSITH HE UCTIOJIb30BAaTh.

Dynamic59. Jlansl ykazarenu P;, P, u P; Ha MepBbId, MOCICIHUN U TEKYIUH dJIe-
MEHTBI JIByCBSI3HOTO CIIUCKA (€CJIM CIHUCOK SIBJSIETCA MYCThIM, TO Py = P, = P3 =
= nil). Taxke gano uncino N (> 0) u Habop u3 N uncen. Onucats Tin TList —
3anuch ¢ nossimu First, Last u Current Tuma PNode (mmosst yka3siBaroT COOTBET-
CTBEHHO Ha nepavlil, NOCIeOHUU U MeKyuull SIEMEHThI CITUCKA) — U MPOLEAYPY
InsertLast(L, D), kotopasi 70OaBJISIET HOBBIM 3JIEMEHT CO 3HAUeHUEM D B KOHEII
cnucka L (L — BXoaHOM 1 BeIXOAHOW napametp tuma TList, D — BX0oqHOM na-
pametp uenoro tuna). JloOaBIeHHBIA 3JIEMEHT CTaHOBUTCS TeKyluM. C momo-
IIBI0 ATOW MPOIEAYPHl J00ABUTh B KOHEI] MCXOAHOTO CIHUCKA JaHHBIM HaOOp
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yuces (B TOM e MOPsIIKE) U BBIBECTU HOBBIE aJpeca €ro MmepBoro, mocieHero
U TEKYIIETo 3JIEMEHTOB.

Dynamic60. Jlausr yka3arenu P, P, u P; Ha NEpBbIH, MOCIACIHUNA U TEKYIIUH dJie-
MEHTBI JIByCBSI3HOTO CIUCKA (€CJIU CIHCOK SIBJSIETCS MyCThIM, TO Py = Py = P; =
= nil). Taxxe gano uuciao N (> 0) u Habop u3 N uucen. Ucnonws3zyst tun TList
(cm. 3aganue Dynamic59), onucare npouenypy InsertFirst(L, D), koTopas mo-
OaByIsieT HOBBIN 2JIEMEHT CO 3HaueHHeM D B Haudano cnucka L (L — BXOAHOU H
BBIXOJIHOM mapametp tuma TList, D — BXoaHO# mapamerp menoro tuma). [o-
OaBJICHHBIN AJIEMEHT CTAaHOBHUTCS TeKyIMM. C MOMOIIBIO 3TOW MPOLEAyPhl J0-
0aBUTH B HAYAJIO MCXOJIHOTO CIIUCKA JAHHBIA Ha0Op uucen (100aBICHHBIC YUCIIa
OyIyT pacronaratbcs B CIIHCKE B OOPaTHOM TIOPSIKE) M BHIBECTH HOBBIE ajjpeca
€ro MepBOro, MOCAEHEr0 U TEKYIIEro SJIEMEHTOB.

Dynamic61. [lan HemycToil IBYCBSI3HBIN CIUCOK, MEPBBIN, MOCICIHUN U TCKYIIUH
AJIEMEHTBI KOTOPOTO MMEKOT aapeca Py, P, u P;. Takxe nanbel nsath yucen. Hc-
nonb3ys tun TList (cm. 3aganue Dynamic59), onucars mnpouenypy
InsertBefore(L, D), koTopasi BCTaBJsi€T HOBBIM 3JIEMEHT CO 3HaUeHUeM D mepen
TEKyLIUM 3JIEMEHTOM cnucka L (L — BXOAHOW M BBIXOJHOW IMapamMeTp THUIa
TList, D — BXOAHOW mapaMmeTp LEJOro Tumna). BcTaBiieHHBIN 3J€MEHT CTaHo-
BUTCA TeKyIIHM. C MOMONIbIO 3TON MPOLEAYPhl BCTABUTH NAThH JIAHHBIX YHCEIl B
UCXOJIHBIM CIMCOK U BBIBECTH HOBBIE aJIpeca €ro nepBoro, MOCIEIHEr0 U TEKY-
LIETO JIEMEHTOB.

Dynamic62. lan HemycToil IBYCBS3HBIN CHUCOK, MEPBBIM, MOCICIHUN W TEKYIIUH
3JIEMEHTBI KOTOPOTO UMEKOT anpeca Py, P, u P;. Taxxke nanbl nsate yucen. Hc-
nonb3yst Ttun TList (cMm. 3amanue Dynamic59), onucats mnpouenypy
InsertAfter(L, D), koTopas BCTaBJISIET HOBBIA JIEMEHT CO 3HaueHueMm D mocie
TEKyIero 3jieMeHTa cnucka L (L — BXOAHOM W BBIXOJHOW mHapameTp THUIa
TList, D — BXOaHO#M mapameTp LeJOoro Tuia). BCcTaBieHHBIM 3JEMEHT CTaHO-
BUTCS TeKyIIHM. C IMOMOIIBIO 3TOM MPOUEAYPbl BCTABUTH ISTh JAHHBIX YUCET B
VCXOJHBIM CIIMCOK U BBIBECTH HOBBIE aJIpeca €ro IMepBOro, MOCIEIHETO U TEeKY-
LIET0 3JIEMEHTOB.

Dynamic63. [lan HemycToi MBYCBSI3HBIN CIUCOK, MEPBBIN, MOCICTHUN U TCKYIIUH
AJIEMEHTHI KOTOpPOro umerT aapeca P, P, u Ps;. Ucnonws3ys tun TList (cMm. 3a-
nanue Dynamic59), onucars nponeaypsl ToFirst(L) (memaer TeKymuM mnepBbiit
anemeHT cnucka L), ToNext(L) (nemaeT TeKyluM B COUCKE L CIIeyIOMINA 3e-
MEHT, eciiu OH cyiectByer), SetData(L, D) (mpucBauBaeT TEKyLIEMY JJIEMEHTY
crucka L 3Hayenue D uenoro tumna) u Gynkuuto IsLast(L) noruueckoro tuma
(Bo3Bpaiaet True, eciii TEKYIIHMI 3JIEMEHT CHUCKA L SIBASETCSA €ro MOoCIeIHUM
anemeHToM, u False B mpotuBHOM ciyuae). [lapamerp L umeer tun TList; B
nporeaypax ToFirst u ToNext oH siBiasieTcss BXOAHBIM U BBIXOAHBIM. C MOMO-
B0 ATUX TpOLEAYp U (DYHKIUNA NPUCBOUTH HYJIEBbIC 3HAUCHUSI DJIEMEHTaM HC-
XOJIHOT'O CHHUCKA C HEYETHBIMM HOMEPAMH M BBIBECTHU KOJIMYECTBO 3JIEMEHTOB B
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CIIMCKE, a TaK)Ke HOBBIE aJpeca €ro MepBoro, MOCaeIHEro0 U TeKYIIEero 3JIeMEH-
TOB (TEKYILUM JIEMEHTOM JIOJKEH CTaTh MOCJIEAHUI 2JIEMEHT CITUCKA).

Dynamic64. lan HemycToil NBYCBSI3HBIN CIUCOK, MEPBBIN, MOCICIHUN W TEKYIIUH
3JIEMEHTBI KOTOPOro UMerT aapeca Py, P, u P;. Ucnons3ys tun TList (cM. 3a-
nanve Dynamic59), onucats npoueaypsl Tolast(L) (nenaet TekyuuMm mocies-
HUM 351eMeHT criucka L), ToPrev(L) (aemaer TekylmuM B CIUCKE L Mpeabl Iy Inii
AJIEMEHT, eclii OH cyiiecTByeT) u ¢ynknuu GetData(L) nenoro tuna (Bo3Bpa-
[IaeT 3HAaYeHUE TEeKyulero siemeHTa cnucka L), IsFirst(L) moruueckoro Ttuma
(Bo3Bpamaer True, eciau TEKYIIMH 3JIEMEHT CHHUCKa L SIBISETCS €ro IMepBbIM
anemeHToM, u False B mporuBHOoM ciydae). [lapamerp L umeer tun TList; B
npoueaypax ToLast u ToPrev oH siBiissieTcsi BXOAHBIM U BBIXOJHBIM. C MOMOUIBIO
ITUX MPOIEAYp W (DYHKITHIT BEIBECTH BCE UETHBIC 3HAYEHUS DJIEMEHTOB UCXO/I-
HOTO CMHCKa, IPOCMAaTpUBas CIIUCOK C KOHIIA. BrIBeCTH Takke KOJIMYECTBO die-
MEHTOB B CITUCKE.

Dynamic65. Jlausr ykazarenu P, P, u P; Ha NIEpBbBIH, MOCICIHUN U TCKYIIUH dJie-
MEHTHI IBYCBSI3HOTO CIMCKA, COJIEPKAIIET0 HE MEHEE TISATH JIeMEeHTOB. Mcmoms-
3ys tun TList (cM. 3amanne Dynamic59), onucars dynknmuio DeleteCurrent(L)
IIEJIOT0 THUTMA, yNAJSIONIYI0 W3 CIHUCKa L TeKyIUN 3JIEMEHT W BO3BPAIIAIOIIYIO
ero 3HaueHue (L — BX0JHOM M BbIxoaHOU nmapameTp tumna TList). [Tocne yaane-
HUS DJIEMEHTA TEKYIIIUM CTAHOBUTCS CIACAYIOIIUNA 3JIEMEHT WJIH, €CIIH CIICTYFO-
LIEr0 JJIEMEHTA HE CYLIECTBYET, MOCICIHUN JJIEMEHT CnucKa. OyHKIUSA TaKKe
0CBOOOXK/Ia€T NMaMsTh, 3aHUMAEMYIO yIaJeHHBIM 3jeMeHTOM. C MOMOIIBIO ATOM
GYHKUMU yIATUTh U3 UCXOJHOTO CIUCKA MSTh 3JIEMEHTOB U BBIBECTH MX 3HAYe-
HuUs. BeIBecTH Taxke HOBBIE ajipeca MepBOro, MOCIEAHEr0 U TEKYIIEro dJIeMEH-
TOB CITHCKA.

Dynamic66. Jlanbl ykazarenu P;, P, u P; Ha MepBbId, MOCICIHUN U TEKYIIUH dJIe-
MEHTBI HEIyCTOro NBYCBA3HOTo cnucka. Mcmonw3dys tun TList (cMm. 3amanue
Dynamic59), onucats npouenypy SplitList(L,, L,), koTopas IEpeHOCUT dJIEMEH-
THI CIIMCKA L OT TEKYIIEro J0 MOCISTHEr0 B HOBBIM CIUCOK L, (TakKuM 00pa3om,
CIIUCOK L MeNUTCs Ha JIBE YacCTH, IPUYEM IepBas 4acTh MOXKET OKa3aThCs IycC-
toil). Ilapamerpsl npouenypsl umeror tun TList; mepBblil mapaMerp sIBISIETCS
BXOJIHBIM U BBIXOJHBIM, BTOPOH — BBIXOJHBIM. TEKYITUMHU JIEMEHTAMHU HEITyC-
THIX PE3yJbTUPYIOIINX CIUCKOB CTAHOBATCS MX TIEPBBIC 3JIEMEHTHI. Omneparuu
BBIJICJICHUS. U OCBOOOKIEHUS MaMSITH B TIPOLIEType HE HUCIOIb30BaTh. C mOMoO-
b0 ATOW MPOIEAYPHl Pa30UTh MCXOIHBIA CIIMCOK HA JBa M BBIBECTH ajpeca
MIEPBOT0, TIOCTEIHET0 U TEKYIIETro JIEMEHTOB MOJYYEHHBIX CITUCKOB.

Dynamic67. Jlansl yka3arenu Ha MEpBBIA, MOCICTHUA W TEKYIIMHA AJIEMEHTHI JBYX
HENyCTbIX JIBYCBSI3HbIX crnuckoB. MHcmonb3yss tunm TList (cMm. 3amanue
Dynamic59), onucats npouenypy AddList(L;, L,), koTropas n00aBJsIeT Bce dJe-
MEHTBI U3 crucka L, (B TOM ke NMOpAJIKEe) B KOHELl criucKa L; B pe3yJbTaTe CIu-
COK L, CTaHOBUTCS MYCTBhIM. TEKyILIUM 3JIEMEHTOM CHUCKa L; CTaHOBUTCS Hep-
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BbIY U3 J00aBIEHHBIX dJieMeHTOB. Oba mapameTpa npoieaypsl umeroT Tun TList
U SIBJISIFOTCSI BXOJHBIMU M BBIXOJIHBIMU. Oniepaliiy BbIACICHUS U OCBOOOXKICHUS
namMsTd B MPOIEAype HE UCMOib30BaTh. C MOMOIIBIO 3TOM MpoLexypbl aA00a-
BUTH BTOPOM M3 UCXOJHBIX CIIMCKOB B KOHEI] IEPBOTO U BBIBECTH a/ipeca MepBo-
ro, OCJIETHETO U TEKYIIETO 3JIEMEHTOB 00BEIMHEHHOTO CITUCKA.

Dynamic68. Jlansl yka3aTenu Ha MEpPBBIH, MOCICIHUNA M TEKYIIUH 3JIEMEHTBI JIBYX
HEMYCThIX JIBYCBS3HBIX CHUCKOB. MWcmonb3ys Tum TList (cM. 3amanue
Dynamic59), onucare mponenypy InsertList(L,, L,), KoTopasi BCTaBJsieT BCE
DJIEMEHTHI U3 CIUCKA L) (B TOM K€ MOPSJIKE) B CIUCOK L TIEpe] €ro TeKYyIUM
DJIEMEHTOM; B PE3YJIbTAaTE CIIUCOK L, CTAHOBHUTCS MyCTHIM. TEKYIIHM 3JIEMECHTOM
cnucKa L, CTaHOBHUTCS IEPBBIA M3 BCTaBICHHBIX 3yieMeHTOB. O0a mapamerpa
nporeaypsl uMeroT TUM TList 1 SBIISAIOTCS BXOXHBIME M BBIXOAHBIMU. Omiepanuu
BBIJICJICHHSI © OCBOOOXKJICHHUS MAMATH B TIPOIEAypPe HE MCIOJb30BaTh. C mOMO-
IIBIO ATOW MPOIIETyPhl BCTABUTH BTOPOH M3 MCXOJHBIX CITMCKOB B TEKYIIYIO ITO-
3UIIMIO TIEPBOTO W BBIBECTH aJipeca MEPBOT0, MOCISAHETO U TEKYIIEro dJIeMEH-
TOB OOBEMHEHHOT'O CIIUCKA.

Dynamic69. Jlansl ykaszarenu Ha MepBBId, MOCICTHUA W TEKYIIHHA SJIEMEHTHI JBYX
JIBYCBSI3HBIX CIIMCKOB (BTOPOM CHMCOK MOXKET ObITh MycThIM). Mcmons3ys tun
TList (cm. 3aganne Dynamic59), onucars npouenypy MoveCurrent(L;, L,), ko-
TOpas mepeMeniaeT TeKyIui 3JIeMEeHT crucka L, B cnucok L, (3JIEeMEHT BCTaB-
JSIeTCs MOCNe TEKYIIEro JJIEeMEHTa CHHUCKa L, W caM CTaHOBUTCS TEKYIUM; B
CHHUCKE L; TEKyIIMM CTAHOBHUTCS CIEAYIOLIUI 3JEMEHT WUJIH, €CIH CIEAYIOLIETo
3JIEMEHTa HE CYLIECTBYET, MocienHuil aneMeHT). O0a mapaMerpa MpoLeryphbl
umeroT Tl TList ¥ SBISIOTCS BXOJHBIMU U BBIXOJHBIMU. Oniepaniuy BblACTIECHUS
U OCBOOOXKJCHHS MaMSATH B IMpOLEIype HE UCIO0JIb30BaTh. C MOMOILBIO 3TOMH
IpoLEeAYypbl IEPEMECTUTh TEKYILIUI 3JIEMEHT MEPBOro CIHMCKAa BO BTOPOIl U BbI-
BECTH ajJipeca MEepPBOTo, MOCIEIHEr0 U TEKYIIETo 3JEMEHTOB IMOJIyYeHHBIX CITU-
CKOB.

20.4 Criucok ¢ bapbepHbIM 35IEMEHMOM

Hcnonb3oBanHas B 3aganusx Dynamic31-Dynamic69 peanuzanusi JByCBS3HOTO
CIIMCKA B BUJIE LIETIOYKH Y3JI0B, OTPAHUYEHHOM 10 KPAasiM HYJIEBBIMHU yKa3aTeIIMU, HE
SIBJIACTCS. €AUHCTBEHHO BO3MOXHOM. JIBYCBS3HBIM CIMCOK MOYKHO TAaKXKE pealln3o-
BaTh B BUJE 3AMKHYMOU LETOYKU y3JI0B C AOMOJIHUTEIbHBIM UKMUBHBIM, WU Oapb-
epHbIM, DIIEMEHTOM. JTOT OaphepHbI AJIEMEHT CBsi3aH cBouMHU nojisiMu Next u Prev ¢
IIEPBBIM U TOCJIEIHUM 3JIEMEHTOM CIHMCKAa COOTBETCTBEHHO, IIOATOMY, UMES yKa3a-
TeIb Ha OapbepHBIN DJIEMEHT, MOXKHO Cpa3zy NEperTH Kak K MEepBOMY, TaK M K IO-
CJIEIHEMY 3JIEMEHTY CIIMCKA (E€CTECTBEHHO, NEPBBIM U IOCIEIHUM DJIEMEHTHI TAKXKE
CBSI3aHbI C OapbEPHBIM AJIEMEHTOM CBOMMHM MoOJisIMU Prev u Next cCOOTBETCTBEHHO).
Jlsist paGoThl ¢ ABYCBS3HBIM CIIMCKOM, CHA0KEHHBIM OapbepHBIM 3JIEMEHTOM, JI0CTa-
TOYHO XPAaHWUTH JBa yKaszaTens: Barrier, ykaspIBaromuii Ha OapbepHBIA IIEMEHT, H
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Current, yka3pIBaloOIUi HA TEKYIIUA 3JIEMEHT (KOTOPBIM MOXET OBITh KaK «HACTOS-
UMY, TaK U 0apbepHbIM dieMeHToM). [Tosie Data 6aprepHOTro semMeHTa MOXKET ObITh
IPOU3BOJIBHBIM; JII OMNPEEICHHOCTH €ro MOXKHO MOJOXUTh paBHBIM 0. [lycmoti
CHUCOK B JJAHHOW peanu3alliy MpecTaBligeT cOO0W eIMHCTBEHHBIN OapbepHbIil 31e-
MEHT, «3aMKHYTBIH Ha ceOs»; 3TO 03HAYaeT, YTO JUJIS MyCTOro crucka mojisi Next u
Prev GapbepHOTO 311€MEHTa PaBHBI adpecy 6apbepHo2o djeMeHmd, TO €CTh 3HAUCHUIO
ykasarens Barrier.

3amanus Dynamic70-Dynamic80 mocBAIEHBI 08YC8A3HbIM CRUCKAM ¢ Oapbep-
HBIM 1EeMEHMOM.

Dynamic70. [lanbl ykazaremu P; u P, Ha TNEpBbIA M TOCICIHUN DJIEMEHTHI
JIBYCBSA3HOT'O CIHMCKA, PEAM30BAaHHOTO B BHUJE LEMOYKH Y3JIOB, OIPAaHUYEHHOMN
0 KpasiM HYJIEBBIMU YyKa3zaTeJsIMU (€clid CIHUCOK mycT, To P, = P, = nil).
[IpeoOpa3oBaTh HUCXOIHBIM CIHCOK B yuxiuveckuu cnucok (CM. 3aJaHue
Dynamic55), cHaGxeHHBIN Oapvepubim 21emenmom. bapbepHBIM 2JIEMEHT
JOJKeH uMeTh 3HaueHue 0 u ObITh cBsizaH cBouMH nojisiMu Next u Prev ¢
NEPBBIM U TOCJIETHUM JJIEMEHTOM MCXOJHOTO CHHUCKa (B Ciyyae IIyCTOroO
UCXOAHOTrO crucka noiisg Next u Prev 6apbepHOro ajgemMeHTa JOJKHbI yKa3bIBaTh
Ha caMm OapbepHbIl dJeMeHT). BpiBecTu ykazarenb Ha OapbepHBIN 3JIEMEHT
NOJIy4YEeHHOr0 crnucka. Ornepauuio BBIIEICHUS NaMATH HCIIONIb30BaTh TOJIBKO

DynaticOBATTHILDIRRSRHONR PICMCPTaHa GapbepHBIil U TEKYIIHil dIEMEHTHI [BY-
CBSI3HOTO CIUCKA (O CIHCKE C bapbepHbiM nemenmom cM. 3aaanue Dynamic70).
Pa30uth cnucok Ha J1Ba, epeHecss BO BTOPOM CIIMCOK BCE 3JIEMEHTHI OT TEKYIle-
ro J0 MOCIEAHEro U A00aBUB KO BTOPOMY CHUCKY OapbepHbIi 3jieMeHT. Eciu
TEKYLIUHI 2JIEMEHT UCXOAHOr0 CIHCKA SBJIAETCA OapbepPHBIM 3JIEMEHTOM, TO BTO-
POl CIIMCOK JOJKEH ObITh MYCTHIM (TO €CTh COCTOSITh TOJBKO M3 OapbepHOTO
aneMeHTa). BeiBecTr ykaszatenb Ha OapbepHbIN 3JIEMEHT BTOpoOro cnucka. One-
pauuio BbIACIICHUS MaMATH MCIOJIb30BaTh TOJBKO ISl CO3/IaHUA OapbepHOTO
AJIEMEHTa BTOPOT'O CIHCKA.

Dynamic72. Jlansl ykazarenu P; u P, Ha OapbepHBIC JIEMEHTHI JBYX JIBYCBSI3HBIX
CIIUCKOB (0 CIHCKE C Oapvepubim dnemenmom cM. 3aaanue Dynamic70). O0nbe-
JIMHUTHh WUCXOIHBIC CIHCKH, CBS3aB KOHEI[ IEPBOTO W HA4aj0 BTOPOTO CITHCKa
(OapbepHBIM 3JIEMEHTOM OOBETUHEHHOTO CIMCKA JOJDKEH OCTaThCs OapbepHBIi
3JIEMEHT TIEPBOTO CIHCKa). BhIBeCTH yka3arenn Ha MEpBBIH M MMOCIESIHUIA dI1e-
MEHTBl OOBEIIMHEHHOTO CIHCKA (€Cd OOBEIMHEHHBIH CIMCOK SIBISICTCS ITycC-
TBIM, TO JIBAXK]IbI BHIBECTH yKa3aTelb Ha ero OapbepHblil a1emenT). [locne yna-
JICHUS JINIITHETO 0aphePHOTO AJIEMEHTa OCBOOOANTH 3aHUMAEMYIO UM MaMSITh.

Dynamic73. Jlansl ykazatenu Py u P, Ha OapbepHBIC AJIEMEHTHI JIBYX JBYCBS3HBIX
CITUCKOB (0 CIIHCKE C bapveprbvim d1emenmom cM. 3aaanue Dynamic70). O0One-
JTUHUTH UCXOJHBIC CIHMCKHU, CBS3aB KOHEI] MEPBOr0 M HAYaJIO BTOPOTO CIIHCKA
(6apbepHBIM 3JIEMEHTOM OOBEIMHEHHOTO CITMCKA JOJKEH OCTaThCs OapbhepHBIM
3JIEMEHT BTOPOIO CHMCKa). BriBecTH ykazarenu Ha MEpBBbIA M MOCIEIHUN 3Jie-
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MEHTbl OOBEIMHEHHOTO CHHUCKa (eciau OOBEIUHEHHBIM CIHUCOK SIBISETCSA IyC-
THIM, TO JIBXJIbl BBIBECTH yKa3aTelib Ha ero 0apbepHbiil anemenT). [locie yaa-
JICHUS JIMIITHETO 0aphePHOIO JIeMEHTa OCBOOOIUTh 3aHUMAEMYIO UM NaMSTh.

Dynamic74. [laubl ykazatenu P; u P, Ha OapbepHBId M TEKYIIMH 3JIEMCHTHI JBY-
CBSI3HOT'O CHHUCKA (O CIUCKE C OapbepHbiM d1emeHmom cM. 3aanre Dynamic70).
Taxoke nano uucino N (> 0) u mHabop u3 N uucen. Onucars Tin TListB — 3anuch
¢ nonsimu Barrier u Current tuna PNode (mosis yka3bsIBatOT COOTBETCTBEHHO Ha
OapbepHBINA M TEKYIIUHA 2JIEMEHTHI criicka) — u npoueaypy LBInsertLast(L, D),
KOTOpasi 100aBiIsieT HOBBIM JIEMEHT CO 3HaueHueM D B KoHen cnucka L (L —
BXOJHOM M BBIXOJHOU mapametrp tuna TListB, D — BxoaHOM mapaMeTp 1enoro
tuna). Jlo0aBIeHHBIN AIEeMEHT CTaHOBUTCS TeKylnuM. C OMOIIBIO0 3TOW MpoIie-
Typbl 100aBUTh B KOHEIl MCXOAHOTO CIUCKA JIAaHHBIA HA0Op yucen (B TOM XKe
MOPSIAKE) U BBIBECTH aIPeC TEKYIIETO JIEMEHTA MOJIYUYEHHOr0 CIIUCKA.

Dynamic75. [ans! yka3atenu Py, u P, Ha OGapbepHBI M TEKYIIUH 3JIEMEHTHI JIBY-
cBA3HOro cnucka. Taxxe nano yuciao N (> 0) u Hadop u3 N uucen. Mcnonb3ys
tun TListB (cMm. 3apanne Dynamic74), onucate npouenypy LBInsertFirst(L, D),
KOTOpast 00aBIIsIeT HOBBIM AJEMEHT O 3HadeHueM D B Hadano ciucka L (L —
BXOJIHOM M BbIXOJHOI mapametp tuna TListB, D — BxonHON mapaMeTp LEeaoro
tuna). Jlo0aBIeHHbIN AIeMEHT CTaHOBUTCS TeKyluM. C MOMOIIBIO 3TOW Mpole-
Iypbl 700aBUTH B HaYajao MUCXOJHOTO CIIMCKA JAaHHBIM Habop uucen (mobaBieH-
Hble yucia OyAyT pacrnojararbcsi B CIHMCKE B OOpaTHOM MOPSAKE) U BBIBECTH
aJipec TEKYIIEero 3JIEMEHTa MOJIy4YeHHOTO CITHCKA.

Dynamic76. [laubl ykazatenu P; u P, Ha OapbepHBId M TEKYIIMH 3JIEMCHTHI JBY-
cBsi3HOrO cniucka. Takke nanbl stk yucen. Mcenons3ys tun TListB (cM. 3ana-
Hue Dynamic74), onucats npouenypy LBInsertBefore(L, D), kotopas BcTaBis-
€T HOBBIN AJIEMEHT CO 3HAUeHHEeM D nepen TeKyIuM deMeHToM criucka L (L —
BXOJHOM M BBIXOJHOU mapametrp tuna TListB, D — BxoaHOM mapaMeTp 1eoro
TUMa). BCTaBlIeHHBIN 3JIEMEHT CTaHOBUTCS TeKyIIUM. C IOMOILBIO 3TOM IpoIle-
Jypbl BCTaBUTh MATh JAHHBIX YUCEN B UCXOAHBIM CIIMCOK M BHIBECTH HOBBINA a1-
pEC €ro TEKYyIIEro 3JEMEHTA.

Dynamic77. [ansl yka3atenu Py, u P, Ha OGapbepHBI M TEKYIIUH 3JIEMEHTHI JIBY-
CBSA3HOTO cmucka. Takke nanbl msTh yucen. Mcmons3ys tun TListB (cm. 3ama-
Hue Dynamic74), onucates npouenypy LBInsertAfter(L, D), kotopast BCTaBisieT
HOBBI 3JIEMEHT CO 3HayeHueM D mocie TEeKyllero 3jemMeHTa cnucka L (L —
BXOJIHOM M BbIXOJHOH mapametp tuna TListB, D — BxonHON mapaMeTp Leaoro
TUMa). BcTaBiaeHHBIN 3J1IeMEHT CTaHOBUTCS TeKyIUM. C OMOIIBIO 3TOM TpoIie-
Jypbl BCTABUTh IISITh JAHHBIX YHCEJ B UCXOJHBIN CIIMCOK M BBIBECTH HOBBIH aj-
pEecC ero TeKyIIero 3JeMEeHTa.

Dynamic78. [lanbl ykazatenu P; u P, Ha OapbepHBI M TEKYyIIMH 3JIEMEHTHI JBY-
cBsi3Horo cnucka. Mcnons3ys tun TListB (cm. 3aganue Dynamic74), onucarthb
npouenypbl LBToFirst(L) (menmaeT TekyllMM MEpBbI 3JeMEHT chnucka L),
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LBToNext(L) (memaeT TeKymMM B CHOUCKE L  CIEAyHOUUMHA DJIEMEHT),
LBSetData(L, D) (mpucBanBaeT TEKylIeMy dJIEMEHTY criucka L 3HaueHnue D 1ie-
JOTO THMA, €CIU JaHHBIA 3JEMEHT He SBIseTcs OapbepHbIM) U (GYHKIHUIO
IsBarrier(L) noruueckoro tuma (Bo3Bpamaer True, eciivd TeKyIIui dJIEMEHT CIH-
cka L sBisieTcst ero 6apbepHbIM d1emeHToM, U False B mpotuBHOM cityuae). Ila-
pametp L umeer tun TListB; B nmpouenypax LBToFirst u LBToNext on siBnsier-
Csl BXOJHBIM U BBIXOJHBIM. C MTOMOIIBIO ATUX TIpoLEayp ¥ QYHKIHMI TPUCBOUTH
HYJIEBbIE 3HAYEHHUS AJIEMEHTAM HMCXOJHOTO CIIMCKA C HEYETHbIMH HOMEpPaMH U
BBIBECTH KOJIMYECTBO SJIEMEHTOB B CIIMCKE, a TAKXK€ HOBBIA aApeC TEKYLIEro
DJIEMEHTA CMHCKA (TEKYIIUM 3JIEMEHTOM CIHCKA JOJHKEH CTaTh €ro OapbepHBIMA
anemeHT). HyMmepanus BeaeTcs OT MepBOro 3jieMeHTa CIHCKa; OapbepHbIN 3Jie-
MEHT HE HyMEpYETCS U HE YUUTHIBACTCS MPHU MOJICUETE HIEMEHTOB.

Dynamic79. [lanbl ykazatenu P; u P, Ha OapbepHBI W TEKYyIIHH 3JIEMEHTHI JBY-
cBsi3Horo cnucka. Mcnons3ys tun TListB (cm. 3aganue Dynamic74), onucarthb
npouenypsl LBTolLast(L) (memaer TekyuuMm MHOCAEAHUN 3JE€MEHT crhucka L),
LBToPrev(L) (nenaeT TeKymuM B CIUCKE L NPeaAbI Iyl 2JIeMEHT) U (QYHKIUIO
LBGetData(L) uenoro tuna (Bo3BpaliaeT 3HaU€HUE TEKYIIETO dJIEMEHTa CIIUCKa
L). Iapametp L umeer tun TListB; B nponenypax LBToLast u LBToPrev on
SIBJIIETCA BXOJIHBIM U BBIXOAHBIM. C MOMOUIBIO 3THX NpOUEAYp U (QYHKIHMMA, a
Takke ¢ ucrnojb3oBanueM QyHkiuu IsBarrier u3 3aganus Dynamic78, BeiBeCTH
BCE YETHBIC 3HAYEHUS AJIEMEHTOB MCXOJHOTO CIHCKA, IPOCMATPUBAsl CIIMCOK C
KOHIIa. BrIBECTH Takyke KOJIMYECTBO DJIEMEHTOB B CIIMCKE. bapbepHbIN 271€MEHT
He 00pabaTbIBaeTCsl M HE YUUTHIBACTCS MPH MOCUETE JIEMEHTOB.

Dynamic80. /lans! ykazatenu P; u P, Ha OapbepHBIN M TEKYIIUH 3JIECMEHTHI HEIYC-
TOTO JIBYCBSI3HOI'O CIIMCKa, IPUYEM TEKYIIUI 3JIEMEHT HE COBIAAaeT ¢ Oapbep-
HeiM. Wcnonp3yss tunm TListB (cMm. 3amanme Dynamic74), omucath GyHKIIHIO
LBDeleteCurrent(L) menoro tuma, yIaasiomy0 U3 COUCKA L TEKYIIHA dJIeMEHT
Y BO3BPAILAIOIIYIO0 €ro 3HaueHue (L — BXOJHOW M BBIXOJHOW MapameTp TUma
TListB). Tekymum CTaHOBUTCSI CIEAYIOIIUNA JIEMEHT WJIU, €CIU CIIEeIYIOIINi
AIIEMEHT SIBJSETCS OapbEPHBIM, MPEABIIYIINNA 3JIEMEHT ciucKa. DYHKIUS TaKxKe
0CBOOOXK/IaeT MaMATh, 3aHUMAEMYIO YIAJICHHBIM 3JIEMEHTOM. Ecnu Tekymmm
3JIEMEHTOM SIBJSIETCS OapbepHBIN JEMEHT, TO (PYHKIHMS HE BBHIMOJIHAET HUKAKUX
neiictBuii U Bo3Bpamaer (0. C momoipio 3To QyHKIMHM, a Takke (DYHKIUU
IsBarrier u3 3aganus Dynamic78, ynanuTh U3 UCXOJHOTO CIHMCKA MATh 3JIE€MEH-
TOB (MJIM BCE DJIEMEHTHI, €CJIM UX MEHEE IMATH) U BBIBECTH UX 3HaueHus. BriBec-
TH TaK>X€ HOBBIN aIpec TEKYILEro MJIEMEHTA CIIUCKA.
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