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17 TekctoBble hannbl: rpynna Text

YcaoBue «aaH TEKCTOBBIN (paili» O3HAYAeT, 4TO B HAOOpPE MCXOIHBIX JTaHHBIX
yKazaHo ums JaHHOTO (haitna (TekcToBas cTpoka). Bee ncxomnbie (aityipl B 3aaHUSX
JAHHOW TPYMIbI CYUTAKOTCS CYIIECTBYIOIIUMU.

Ecnu B 3amanuu Tpebyercs co3naTh HOBBIN (paiin, To UM cozmaBaeMoro (aiina
TaKXe€ BXOJIUT B HA0OP MCXOIHBIX JAHHBIX (M, KaK MPABUJIO, SBJISIETCS MOCIECIHUM
AJIEMEHTOM 3TOr0 HAabOopa).

MakcuMalIbHBIM pa3Mep UCXOJHBIX (haljioB HE YCTAaHABIUBACTCS, MIO3TOMY MPH
pEIICHUU 33JaHU HE CJEAYET MCHO0JIb30BaTh BCIIOMOTATEIbHBIE MACCUBBI, COJAEP-
JKalie BCE AJIEMEHTHI MCXOJHBIX (PalIoB, OJHAKO JOMYCKAETCS MCIOJIH30BAHUE
8CNOMO2AMENIbHLIX (Dalilos.

Hcnonb3yembie B 3aaHUSAX JABOMYHBIC (Daiibl yIOBIECTBOPSIOT YCIOBHSIM, KO-
TOpBIC MIEPEUHCIICHBI B HaUase pa3jena «J{BonuHbie (THIU3UPOBaHHbIE) (halIbD».

17.1 OcHo8HbIe ornepauyuu ¢ mekcmosbiMu haunamu

Text1°. Jlano ums daitia u mensie mooxutenbabie ynucia N u K. Co31ath TEKCTO-
BbIil (paiiy1 ¢ yka3aHHBIM UMEHEM M 3amucarh B HETO N CTPOK, Kaxaas U3 KOTO-
PBIX COCTOUT U3 K CUMBOJIOB «*» (3B€3/10UKa).

Text2. Jlano ums daiina u nenoe gucio N (0 < N < 27). Co3nath TEKCTOBBIN (aiii ¢
YKa3aHHBIM MMEHEM M 3amucaTth B HEro N CTPOK: IepBas CTPOKa JODKHA CO-
Aepkath cmpounyio (TO €CTh MaJICHbKYI0) JIATUHCKYIO OYKBY «a», BTOpas —
OyKBBI «aby, TpeThsi — OYKBBI «abc» U T. [I.; TIOCJIEIHSASA CTPOKA JI0JDKHA COJEp-
aTh N HavaJbHBIX CTPOYHBIX JIATUHCKUX OYKB B aj()aBUTHOM IOPSIIIKE.

Text3. Jlano ums daiina u nenoe gucio N (0 < N < 27). Co3nath TEKCTOBBIN (aiii ¢
yKa3aHHBIM UMEHEM M 3aIucaTh B HETO N CTPOK AIUHBI NV; CTpoka ¢ HoMepom K
(K =1, ..., N) noibkHa cojiepkaTh K HadaJIbHBIX nponucHulx (TO €CTh 3ariiaB-
HBIX) JIJATUHCKUX OYKB, JIOTIOJHEHHBIX CIIpaBa CUMBOJaMHU «*» (3Be3mouka). Ha-
npumep, st N = 4 daiin momkeH coaepkaTh CTPOKU «A***y  «AB**y,
«ABC*», «KABCD».

Text4°. lan TexcToBbIi (aiiyl. BRIBECTH KOIHMYECTBO COJCPKAIIUXCS B HEM CUMBO-
J0B U cTpok (Mapkepsl KOHIIOB ¢cTpok EOLN u konua ¢aiina EOF npu moacuere
KOJIMYECTBA CUMBOJIOB HE YUUTHIBATH).

Text5. Jlana crpoka S u TekcToBbIH (aiin. J[o6aBuTh cTpOKy S B KOHEI daiina.

Text6. Jlansr qBa TekcToBBIX (haiina. JJo6aBUTH B KOHEI IEpBOTO (paiiia comepkumMoe
BTOpOTO (haitna.

Text7. lana crpoka S u TekcToBbId (haiin. J[o0aBUTh CTpOKy S B Havdalio daiiia.

Text8. Jlanbl 1Ba TeKCTOBBIX (¢aiina. /[o6aBuTh B Ha4ano nepBoro (aima coaepxu-
Moe BTOporo (aiina.



Text9. Jlano nenoe uncio K U TeKCTOBBIH Gaiiin. BcTaBuTh MycTyr0 CTPOKY Hepen
CTpOKoO# (aiina ¢ HomepoM K. Eciii CTpoKHM ¢ TAKMM HOMEPOM HET, TO OCTABHUTh
(aiin 6e3 N3MEHEHUIA.

Text10. Jano uenoe urcio K v TeKCTOBbIH (aiiyi. BCTaBUTh MyCTYyIO CTPOKY IOCIIE

ctpoku (aitma ¢ Homepom K. Eciau cTpoku ¢ TaKM HOMEPOM HET, TO OCTABHUTh
(aiin 6e3 N3MECHEHUA.

Text11. Jan TexcToBbiii (aiii. [Ipomxy0aupoBaTh B HEM BCE MYCThIE CTPOKH.

Text12. Jlana crpoka S U TEKCTOBBIN (aityl. 3aMeHUTh B (paitiie BCe MyCThIe CTPOKH
Ha CTPOKY S.

Text13. Jlan HemycTOM TEKCTOBBIH (aiiyl. Y 1aauTh U3 HETO MEPBYIO CTPOKY.
Text14. Jlan HemyCcTO#H TEKCTOBBIN (hailin. Y 1alnuTh U3 HETO MOCIIEIHIOI0 CTPOKY.

Text15. [Jano nenoe uncino K U TEKCTOBBIN (aiir. Y nanuth u3 (aiiia CTpoKy ¢ HO-
mepoMm K. Ecinu cTpok# ¢ TaKUM HOMEPOM HET, TO OCTaBHUTH (aiiin 6e3 m3MeHe-
HUU.

Text16. Jlan TekcToBbIi (haiin. Y IaauTh U3 HETO BCE MTyCThIE CTPOKH.

Text17. Jlanbl aBa TEKCTOBBIX (aima. J100aBUTh B KOHEIl KaKIOW CTPOKHU TIEPBOTO
¢aiina coOTBETCTBYIONIYIO CTPOKY BTOporo (aiina. Ecou BTOpoit daitn kopoue
MEPBOT0, TO OCTABIIMECS CTPOKH MEePBOro (haiija He U3MEHSTh.

Text18. Jlano uenoe uncino K U TSKCTOBBIN (aitil. Y AaIuTh U3 KaxJI0H CTpOKH (aii-
7a nepBbie K CUMBOJIOB (€CJIM JUIMHA CTPOKU MEHbIIE K, TO yAIUTh U3 HEE BCE
CHMBOJIbI).

Text19. Jlan TexcToBblii (baiia. 3aMEHUTHh B HEM BCE MPOIMHUCHBIC PYCCKUE OYKBBI HA
CTPOYHBIE, & BCE CTPOUYHBIE — Ha MPOIKCHBIE.

Text20. [an TekcToBbld (aiiia. 3aMEHUTh B HEM BCE MOAPS UAYIIHAE MPOOCIbl HA
OJIMH MPOOEIL.

Text21°. [lan TekcToBBIN (haiii, comeprkaliuii 60ojiee TpeX CTPOK. Y AalIUTh U3 HEro
MOCJICTHUE TPU CTPOKH.

Text22. lano nenoe uncio K (0 < K < 10) u TeKCcTOBBIN (aiiy, comepxaiuii Ooyee
K ctpok. Y nanutsb u3 Qaitna nocneanue K CTpok.

Text23. lano nemnoe uncio K (0 < K < 10) u TeKCcTOBBIN (aiii, comepxaiuii Ooyee
K ctpok. Co3aTh HOBBIM TEKCTOBBIN (paiii, coaepkamuii K mOCIeAHUX CTPOK
UCXOMHOTO (paitna.

17.2 AHanus u gpopmMamupogaHue mekcma

Text24. Jlan TexcroBwii (aitn. Haiiti komudecTBO ab3aleB B TEKCTE, €CIIM a03allbl
OTICNISIOTCS IPYT OT APYyra OJHOMN MJIM HECKOJIBKUMH MYCTBIMH CTPOKAMH.

Text25. JTano nienoe yucino K u TeKCTOBBIN (ai. Y aamuTh u3 (aiisia adb3al ¢ Home-
poM K (ab3aIsl OTACISIOTCS IPYT OT Apyra OJHOW MM HECKOJbKUMH ITyCTHIMH
ctpokamu). [lycThie CTPOKH, MPEIIICCTBYIONIUE U CICIYIONUE 33 YAAIIEMbIM



ab3ariem, He ynansaTh. Ecnu ab3all ¢ 1aHHBIM HOMEPOM OTCYTCTBYET, TO OCTa-
BUTH (paiin 6€3 U3MEHEHUH.

Text26. [lan tekcroBwiil (haitn. Haiitu koiamuecTBO ab3aleB B TEKCTE, €CIIU MEpBast
CTpPOKa KaXxjoro ad3alia HauYuHaeTcs ¢ 5 mpolenoB («xkpacHas cmpoxay). Ilyc-
ThI€ CTPOKH MEXKIy a03aliaMu HE YYUTHIBATh.

Text27. lano nienoe yuciio K u TeKCTOBBIN (a1, Y aamuTh u3 (aiina adb3ar; ¢ Home-
poM K (a03aipl BBIICISIOTCS C MOMOIIBIO KPACHOU CMPOKU — CM. 3aJlaHUC
Text26). [lycTeie cTpokM MeXIy ab3allaMu HE YYUTHIBATh M HE yAalusaTh. Eciu
a03all ¢ TaHHBIM HOMEPOM OTCYTCTBYET, TO OCTaBUTH (haii 0€3 N3MEHCHHIA.

Text28. /lan tekcToBbiii (aiin. AO3allbl BBIACIAIOTCS B HEM C IMOMOIIBIO KPACHOU
cmpoxu (cM. 3ananue Text26), a MyCThIX CTPOK HET. BCTaBUTh MEX Ty COCEIHU-
MU ab3aIaMu 1o OJTHOM MyCTOM CTpOKe (B Ha4ajio M KOHEIl (paiiia mycThie CcTpo-
KU HE T00aBJISATH).

Text29. Jlan TekcToBbIi (aitn. BeiBecTH mepBoe CI0BO TEKCTa HAUOOJBIICH IJTHHBI.
Cnogom cunuTaTh HAOOpP CUMBOJIOB, HE COJIEPKAIINI TPOOEIOB U OrPAHUYECHHBIN
npoOeamMu Wik HaualloM/KOHIIOM CTPOKH.

Text30. /lan TekcToBbIi (aiin. BeIBecTH MocieaHee CIIOBO TEKCTa HAaUMCHbBIICH
muHbl. Crogom cuuTaTh HAOOP CHMBOJIOB, HE COJIEp KAl MTPOOEIIOB U Orpa-
HUYEHHBIA MpoOeIaMu I Ha4aJIOM/KOHIIOM CTPOKH.

Text31. Jlano nenoe uncio K u TekcToBbli daitn. Co3aaTh CTPOKOBBIN (Al v 3aru-
caTh B HEToO Bce ciioBa JIMHBI K U3 ucxogHoro ¢aina. Crogom cuutath HaAOOP
CUMBOJIOB, HE COJIepXkallfil MpoOesioB, 3HAKOB MPENUHAHUS U OTPaHUYECHHBIH
npobenaMu, 3HaKaMH MPENUHAHMS WM Ha4aJloM/KOHIIOM cTpoku. Ecnu ucxon-
HBIM (ailsl He COAEPKUT CJIOB JUIMHBI K, TO OCTaBUTh PE3yNbTUPYIOMUN (haiin
ITyCTBIM.

Text32. lan cumBonn C — nponuchnas (3arjaBHasi) pycckas OykBa M TEKCTOBBIM
¢aiin. Co3math CTpPOKOBBIN (haiiia M 3amucaTh B HETO BCE CIIOBA M3 MCXOJHOTO
daiina, HaunHAIONMECS HA 3Ty OYKBY (MPOMUCHYIO WA CTPOUHYI0). Cirogom
cuuTaTth HA0Op CHMBOJIOB, HE COJIEpKaIUMil MPOOETIOB, 3HAKOB MPENHUHAHUS U
OTpaHHYEHHBIN MpolenaMu, 3HaKaMH MPEMMHAHUS WK HA4aJlOM/KOHIIOM CTpO-
k. Ecnu ucxoaHblil ¢aitn He COAEpKUT MOAXOMAAIIUX CJIOB, TO OCTaBUTh pe-
3yNbTUPYIOMUHN (haliil MyCTHIM.

Text33. Hdan cumBon C — cmpounas (MalieHbKasi) pycckas OykKBa M TEKCTOBBIH
¢aiin. Co3nath CTpOKOBBIN (haiil M 3amucaTh B HETO BCE CIIOBA M3 UCXOHOTO
daiina, cogepkamue x0T 061 0aHYy OykBY C (IPOMHUCHYIO WK CTPOUHYI0). Ciio-
80M CUMTATh HAOOp CUMBOJIOB, HE COAEP KAl MPOOEIOB, 3HAKOB MPEMUHAHUS
U OrpaHUYEeHHBIM MpoOesaMu, 3HAKAMU MPENUHAHUS WU HavdaloM/KOHIIOM
ctpoku. Ecnu ucxonHelil aiiin HEe COAEPKUT MOAXOISIIUX CJIOB, TO OCTaBUTh
PE3YIBTUPYIOMINM (haliiT TyCTHIM.



Text34. Jlan TexcToBbIN (aii, coaepIKaIHi TEKCT, BRIPOBHEHHBIH 110 JICBOMY KParo.
BBIpOBHATH TEKCT MO MpaBOMY Kparo, JOOAaBUB B Hayalo KaXXJ0M HEMmycToi
CTPOKHU HY>KHOE KOJMYECTBO MPOOENIOB (IIMPUHY TEKCTa CUMTATh paBHOM 50).

Text35. Jlan TexcToBbIN (aiii1, coaepIKaIuil TEKCT, BRIPOBHEHHBIH 110 JICBOMY KParo.
BBIpOBHSATH TEKCT MO LEHTPY, A00aBUB B HAYANO KaXXIAOW HEIYCTOW CTPOKHU
HY>KHOE KOJIMYECTBO MpoOenoB (IMpuHy TekcTa cuutaTh paBHOU 50). Ctpoku
HEYETHOH JJTMHBI [Tepe/ LEHTPUPOBAHUEM JOIOHATD CIeBa MPOOETIOM.

Text36. Jlan TekcToBbIl (haiiia, comep Kallluii TEKCT, BBIPOBHEHHBIM I10 MPABOMY
Kparo. BBIPOBHATE TEKCT IO LEHTPY, YAAIUB U3 KAXKIOW HENYCTOU CTPOKH I1O-
JIOBHHY HayalbHBIX MpoOenoB. B cTpokax ¢ HEYETHHIM KOJIMYECTBOM Hayallb-
HBIX IPOOEIIOB Nepel HEHTPUPOBAHUEM YAANATH NEPBBIA HAYAJIbHBIN Mpooer.

Text37. Jlan TexcToBbIi (aii, coaepIKaIyil TEKCT, BRIPOBHEHHBIH 110 JICBOMY KParo.
AG3anpl TEKCTa pa3leisiioTCsl OJAHOW IyCTOM CTPOKOMl. BBIPOBHATH TEKCT no
wupune (TO €CTh U 10 JIEBOMY, U [0 IIPAaBOMY Kpar0), YBEJIUYUB B KKJION He-
MyCTOM CTPOKE (KpoMe MOCIIETHUX CTPOK a03alieB) KOJTUYECTBO MPOOETIOB MEXK-
Iy CIIOBaMU, HAUWHAas C MOCJIEIHEro mpodena B CTpOKe (IIMPUHY TEKCTa CUUTATh
paBHoii 50).

Text38. Mano nenoe uucio K (> 25) u TeKkcTOBBIN (ails, coaepx aiuii TeKCT, BbI-
POBHEHHBIN 110 JIEBOMY Kparo. A03albl TEKCTa OTIAEISAIOTCS APYT OT Apyra Oji-
HOM mycToil cTpokoil. OTdhopmaTupoBaTh TEKCT TaK, YTOOBI €ro IIUPUHA HE
npesocxoamia K mo3uluii, U BBIPOBHATH TEKCT I10 JIEBOMY Kparo, COXpaHUB Je-
neHue Ha a03arpl. [IpobGernbl B KoHIE CTPOK yaainuTh. CoxpaHuth oT(opMartu-
POBAHHBIN TEKCT B HOBOM TEKCTOBOM (paiiiie.

Text39. Mano nenoe uucio K (> 25) u TekcToBBIN (ails, coaepx aiuii TeKCT, BbI-
POBHEHHBI 10 JIEBOMY Kparo. AO3aIlbl BBIICISIOTCS B HEM C TIOMOIIBIO KPACHOU
cmpoku (5 HadalbHBIX TPOOENIOB), a MyCThIX CTpokK HeT. OTdhopmMaTUpPOBATH
TEKCT TakK, 4TOOBI €ro MmupHHa HEe MpeBocxoamia K TO3UINH, ¥ BBIPOBHATH
TEKCT 10 JIEBOMY Kparo, COXpaHUB JieJieHre Ha ab3a1isl. [IpoOebl B KOHIIE CTPOK
ynanuTb. COXpaHUTb OT(POPMATUPOBAHHBIN TEKCT B HOBOM TEKCTOBOM (haiie.

17.3 Tekcmosnble ¢halrbl ¢ Yucriosou UuHgopmauyuel

B 3amanusx Ha 00pabOTKy TEKCTOBBIX (DailIOB ¢ UMCIOBOM HHpOpMaLIKEH TIpe/-
MoJIaraeTcs, 9YTo M300PaKEHHUs BEIIECTBEHHBIX YHMCEII, COJIEPIKAIINEcss B TEKCTOBBIX
¢aiinax, yIoBIETBOPSIOT CTAaHAAPTHBIM MPAaBUIAM HCIOJIB3YEMOTO SI3bIKa MPOTpam-
MUpPOBaHUA (B YACTHOCTH, APOOHAS YacTh OTAETSETCS OT LEJOW YacTH NeCATUIHOU
MOYKOL).

Text40. [lanb! 1Ba daiiya 1ebIX YUcell OAMHAKOBOTO pa3mepa. Co3naTh TEKCTOBBIM
(aiin, coaepkaliuii 3TU YUcIia, pacroyiOKEHHbIE B IBa CTON01Ia KUpUHOM 110 30
CHUMBOJIOB (B IEPBOM CTOJIOIE COJIEPKATCS YKCIIA U3 MEPBOTO0 UCXOAHOTO (aii-
Ja, BO BTOPOM — H3 BTOporo (aiisia). B Havamo u KOHeI| KaXa0i CTPOKHU TEK-



cToBoro (aitna 106aBUThH pazaenurtesb «|» (kox 124). Uucna BeIpaBHUBAIOTCS
0 MIpaBOMY Kparo CTOJOIIA.

Text41. Jansl Tpu ¢aiia nenplx 9uces OJUHAKOBOTO pazmepa. Co3aaTh TEKCTOBBIM
(aiin, coaepKauuii 3TU YMCIa, PACHOJIOKEHHBIE B TPU CTOJOIA IIUPUHON 1O
20 cuMBOJIOB (B KaXXJIOM CTOJOIE COAEpPKAaTCSd YHUCIIa U3 COOTBETCTBYIOIIETO
ucxoaHoro (aitna). B Hauano u KOHEI KaXKJI0M CTPOKH TEKCTOBOro aiisia 10-
0aBuTh pazgenutenb «|» (kox 124). Uucna BeIpaBHUBAIOTCS MO JIEBOMY Kparo
cToJo1a.

Text42. lansl BemectBeHHble uncina A, B u nenoe uncio N. Co3gaTh TEKCTOBBIM

daiin, comepxauuii Tabnuily 3HaAUCHUN (QYHKIHH Jx nHa npoMexyTke [A, B]
c maroMm (B —A)/N. Tabnuma cOCTOUT M3 JABYX CTOJIOIOB: C apryMEHTaMH X

(10 mo3unwmii, u3 HUX 4 mMoja APOOHYIO YacTh) U CO 3HAYCHUSIMU Jx (15 no3u-
Ui, U3 HUX 8§ moj MpoOHYI 4YacTh). CTONOIBI BEIPABHUBAIOTCS 1O MPABOMY
Kparo.

Text43. Jlanw! BemiecTtBeHHble uncia A, B u nemoe uncino N. Co31aTh TEKCTOBBIM
(aitnn, comeprkamuii TabIMIYy 3HaYeHUN PYHKIMM Sin(x) U cos(x) Ha TPOMEKYT-
ke [4, B] ¢ marom (B — A)/N. Tabauiia cOCTOUT U3 TPEX CTOJOIIOB: C apryMeH-
Tamu x (8 mo3unui, u3 HUX 4 moja ApoOHYIO YacTh) M CO 3HAYCHUAMH Sin(x)
u cos(x) (mo 12 mo3unuii, u3 HUX 8 moja IpoOHYyrO yacTh). CTOJIOIBI BEIPABHU-
BAalOTCA 10 MPABOMY Kparo.

Text44. [lan TexcToBbIi (haiii, Kaxkaas CTpoKa KOTOPOTO M300pakaeT IeJIoe YHCIIO,
JIOTIOJTHEHHOE CJIEBA U CIpaBa HECKOJILKUMHU IpoOenamMu. BrIBECTH KOJIMYECTBO
ATUX YUCET U UX CYMMY.

Text45. Jlan TekcToBbIM (aiin, Kaxkaas CTpokKa KOTOPOro M300pakaeT IIesloe WM
BEIIECTBEHHOE YNCJIO, I0IIOJHEHHOE CJI€Ba U CIPaBa HECKOJIBKUMH MpoOeIamMu
(BellecTBEHHbIE YMCIIa UMEIOT HEHYJEBYIO IpoOHYI0 YacTh). BriBecTn kommue-
CTBO YHCEJI C HEHYJIEBOU JPOOHOM YacThIO U UX CYMMY.

Text46. Jlan TexcToBbIl (aiin, Kakaas CTpOKa KOTOPOTO COIEPKHUT H300parKeHUS
HECKOJIbKUX YHCell, pa3/ieJeHHbIe MpoOenaMu (BEIIeCTBEHHbIE YHCIIa UMEIOT
HEHYJIEBYIO IpoOHYI0 4acTh). Co3marh (ailyl BEIeCTBEHHBIX YHCEN, COJIepKa-
M (B TOM K€ MOPAJIKE) BCE YHCIa U3 UCXOTHOTO (pailia, UMEIoIIe HEeHyIIe-
BYIO IPOOHYIO 4acTb.

Text47. Jlan TexcToBwIi (aiin, Kaxkaas CTpoKa KOTOPOTO HM300pakaeT Ienoe WIH
BEILIECTBEHHOE YMCIIO, AOMOJHEHHOE CIEBA U CIPaBa HECKOJIBKUMHU MpoderaMu
(BelleCTBEHHbIE YMCIIa UMEIOT HEHYJIEBYIO IpoOHYI0 YacTh). BriBecTn kommue-
CTBO LIEJIBIX YHUCEI U UX CYMMY.

Text48. Jlan TexcToBbIl (aiii, Kakaas CTpOKa KOTOPOTO COIEPKHUT H300parkeHUs
HECKOJIbKUX 4YHCell, pa3/ieJieHHble IpoOenaMu (BEIIECTBEHHBIE YHUCIIA UMEIOT
HEHYJIeBYI0 JIpoOHYyI0 YacTh). Co3aarh (ail LenbIX Yuces, COoAepKalluid Bce
I[eJIbIC YKCIIa U3 UCXOIHOTO (paiiyia (B TOM K€ MOPSIKE).



Text49. [lan tekcToBBIN (ain u ¢aiin uenbix yucen. J[00aBUTh B KOHEI KaXKIOH
CTPOKU TEKCTOBOTO (haitia n300pakeHre COOTBETCTBYIOIIETO 4ucia u3 (aiiia
nensix yncen. Ecim ¢aiin mensix gyucen Kopode TeKCTOBOro (haiisia, To OCTaB-
IITUECS] CTPOKHU TEKCTOBOTO (haiisia He U3MEHSTh.

Text50. [Jan TekcToBbIN (aiin. B xax ol ero ctpoke neppbie 30 MO3UIHI OTBOAITCS
IO/ TEKCT, a OCTaBIIAsACs 4acThb — MOJ BellecTBeHHoe uucio. Co3nare /1Ba
(aiina: CTpOKOBBIN (aiti1, comepKalfii TEKCTOBYIO YacTh UCXOHOTO (haiina, u
(aiin BeleCTBEHHBIX YUCEIN, COEpKAIMN YHCia U3 UCXOIHOTO (aina (B TOM
KE TIOPSIKE).

Textd1. Jlan TexcroBblii (aiin, comepKamuii TaOIUIly U3 TPEX CTOJIOIOB BEIIECT-
BeHHBIX yncen. [Ilupuna cTon01oB TabauIbl U CrIOc00 X BHIPABHUBAHUS SIBJIS-
I0TCSI TIPOU3BOJILHBIMY, CIICIIMAIBHBIX CUMBOJIOB-PA3euTeNel Tabauia He co-
nepxut. Co3nate Tpu ¢aiiia BEIMIECTBEHHBIX YMCEN, KaXKIbIH U3 KOTOPHIX CO-
JEPKUT YUCJIa U3 COOTBETCTBYIOIIETO CTOJIONA TaOIUIIBI (B TOM e MTOPSIKE).

Text52. [lan TekcTOBBIH (aiis, conepKanmii TaOIUIly U3 TPEX CTOJIOOB IENIbIX YH-
cen. B Hauane u B KOHIIE KaXKI0M CTPOKH TAOJUIIBI, a TAKKE MEKIY €€ CTOJIO-
[JaMH pacroJjiaraercs cumeon-pazoeaumens. lllupuna cToadboB TabIuUIIbI, CIIO-
co0 UX BBIpAaBHHBAHUS W BUJ CUMBOJIA-Pa3ICIUTENS SBISIOTCS TPOU3BOIbLHBIMHU.
Cosznatp (aii menbIx Yucell, CoAepKaIIuil CyMMY YUCE U3 KaKI0H CTPOKH HUC-
XOIHOU TaOIUILIBI.

17.4 [JononHumersbHble 3a0aHusi Ha obpabomky
meKcmoshbIx alifos

Text53. Jlan TexcroBsiii daitn. Co3aaTh CHMBOJBHBIN (aiiil, CoaepKaIiil BCE 3HAKH
MIPENUHAHUS, BCTPETUBIIIUECS B TEKCTOBOM (haiijie (B TOM ke TIOPSJIKE).

Textd54. Jlan tekctoBbii (aiin. Co3aaTh CHMBOJIBHBIN (halijl, COACPIKAINN BCE CUM-
BOJIbI, BCTPETUBILIUECS B TEKCTE, BKJIOYAs MPOOET M 3HaKW TpenuHaHus (6e3
noBTopeHuil). CUMBOJIBI pacrioiaraTh B MOPSAJIKE UX TEPBOTO MOSIBIICHUS B TEK-
CTe.

Text55. Jlan tekctobiid (aiin. Co3aaTh CHMBOJIBHBIN (halijl, COACPIKALINN BCE CHUM-
BOJIbI, BCTPETUBINMECS B TEKCTE, BKJIIOYAs MpoOen W 3HaKW npenuHanus (0e3
noBTopeHuil). CUMBOJIBI pacrojiaraTh B MOPsJKE BO3PACTAHUS UX KOJIOB.

Text56. [lan texkcroBbii (aiiia. Co3maTh CUMBOJIBHBIN (haiiil, COACpIKAIINN BCe CHM-
BOJIbI, BCTPETUBIIIUECS B TEKCTE, BKJIOYas MPOOEN M 3HAaKU TMpenuHaHus (6e3
OBTOpeHUi1). CUMBOJIBI pacnoJiaraTh B MOPsAKE yOBIBAaHHS UX KOJIOB.

Text57. Jlan tekcroBwiii Qaiin. [logcuMTarh YWCIO TOSBICHUNW B HEM KaKIOU
cmpounoul (TO €CTh MaJICHbKOM) PYCCKOM OYKBBI M CO3/1aTh CTPOKOBBIM (haii,
AJIEMEHTBI KOTOPOI'0 UMEIOT BHUJI «<OYKBa>—<4HUCJO €€ IMOSABJICHHII™>» (HaIlpu-
Mep, «a—25»). BykBbl, OTCYyTCTBYIOIIME B TeKCTE, B (hailia He BKiIoUaTh. CTpOKU
YHOPSAOYUTH 0 BO3PACTAHHIO KOJIOB OYKB.



Text58. Jlan TtekcroBbiii (aitn. [logcunMTaTh YMCIO MOSBICHHA B HEM KaKIOW
cmpounol (TO €CTh MaJeHbKOM) PyCCKOM OyKBBI M CO3/1aTh CTPOKOBBIN (ail,
AJIEMEHTBI KOTOPOI'0 UMEIOT BUJI «<OYKBa>—<4HUCJO €€ IMOSABJICHHII™>» (HaIpu-
Mep, «a—25»). BykBbl, OTCYyTCTBYIOIIME B TeKCTE, B (haiiia He BKiIouaTh. CTpOKH
YOOPSAOYUTH 1O YOBIBAHUIO YKCTIA MOSBICHUN OyKB, a MPU PaBHOM YHCIIE TO-
SBJICHUN — 110 BO3PACTaHHIO KOJIOB OYKB.

Text59. Jlana crpoka S, cocrosmiast u3 10 mudp, u dain ¢ pycCkuM TeKCToM. 3a-
m@poBath (ailyl, BHINOIHUB UUKINYECKYIO 3aMEHY KaXKI0H pycCKoW OYKBBHI,
ctosmed Ha K-i MO3UIIMU CTPOKH, Ha OYKBY TOTO € PETUCTPa, PACIOIOKEH-
Hy10 B alipaBuTe Ha Sx-M Mecte mnocie mudpyemoit OykBel (111 K = 11 cHoBa
UCIIOJIb3yeTCs cMeleHue Sy u T. A.). BykBy «&» B andaBute HE yuuThIBaTh, 3HA-
KU MPENUHAHKS U TPOOEsbl HE U3MEHSTh.

Text60. [lana ctpoka u Qaiii ¢ pycCKUM TEKCTOM, 3ami(pOBaHHBIM 1O TPABUITY,
OomMCaHHOMY B 3agaHuu Text59. J[aHHas cTpoka MpeacTaBisIeT cO00M MEePBYIO
pacuinppoBaHHYIO CTPOKY TekcTa. Pacmm@poBarh ocTajibHbIE CTPOKU U 3aMe-
HUTH B aiine 3amudpoBaHHbIi TEKCT Ha pacmudpoBaHHbld. Eciu nHdpopma-
UU U1 pacliupOBKH HETOCTATOYHO, TO UCXOAHBIN (aill HE U3MEHSTh.

18 CocTaBHble TUMbI JaHHbIX B Npoueaypax
N pyHKUMAxX: rpynna Param

B xaxgoMm 3amaHuM JaHHOTO paszfjena TpeOyercs OmucaTh MNPOLEAYypY WU
(GYHKIUIO U 3aTEM HCTOIB30BaTh €€ sl 00paOOTKH UCXOAHBIX TaHHBIX.

Bce mapamerpsl m060# ¢hynxyuu cuutarorcs BXogusIMu. s npoyedyp Bceraa
yKa3bIBAETCs, KaKue MapaMeTphl SBISIOTCS BBIXOJHBIMU (MJIM OJJHOBPEMEHHO BXOJI-
HBIMU M BBIXOJHBIMH); €CIIM O BUJI€ TapaMeTpa Npolielypbl HUYEro He CKa3aHo, TO OH
CUMTAETCS BXOHBIM.

18.1 OOdOHoMepHbIe U d8yMepHbIe Maccusbl

[Ipn BBOJE MCXOJHOIO MaccMBa BHAYalle CIIEAYyET BBECTH €ro pasmep (OJHO
YUCJIO JI1 OJTHOMEPHBIX MAaCCHUBOB, JBA YMCJIa — KOJUYECTBO CTPOK U CTOJIOIOB —
JUTSL IBYMEPHBIX MaCCHUBOB-MATpPHIL), & 3aTEM — BCE €0 AIEMEHTHI.

Ecnu B 3ajaHuu IBHO HE YKa3bIBA€TCS pa3Mep OJIHOMEPHOTO MAacCUBa, SBJISIO-
IIErocsi MapaMeTpoM Ipoueaypbl Wik GYHKIHUHU, TO MPEANoaraeTcs, 4To 3TOT pas-
MEp MOXET MEHAThCs B npenenax or 1 go 10. Jlns nByMepHBIX MacCHBOB-MaTpHII
TaK)Ke MPEJIOoNaraeTcs, YTo YUCIO UX CTPOK U CTOJOIOB MOXKET MEHSThCA OT 1 10
10. ITopsiakoBbie HOMEpa HaYalbHBIX 3JIEMEHTOB KaK OJJHOMEPHBIX, TaK U JABYMEp-
HBIX MAaCCUBOB BCETJla CUUTAIOTCSA paBHbIMU 1.

[Ipu onucanuu npoueayp, BHITOJHAIOMNUX IPeoOpa3oBaHUE MACcCHBa, HE CIIETY-
€T MCIOJIb30BaTh BCIIOMOTaTEIbHbBII MAaCCUB TOTO K€ pazMepa.
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Param1°. Omucare ¢yukiuio MinElem(4, N) nenoro Tuma, HaxOIsI[yH0 MHHH-
MaJIbHBIA 3JIEMEHT LIeJI0YUCIEeHHOro MaccuBa A pasmepa N. C nNoMOIIbIO 3TOM
GyHKIMM HAWTH MUHUMAaJIbHBIC 3JIEMEHTHl MaccuBOB A, B, C pa3mepa N, Np,
N¢ COOTBETCTBEHHO.

Param2. Onucats ¢pynkuuto MaxNum(4, N) 1eioro Tumna, HaXoAsIyr0 HOMEp MaK-
CUMAJIBHOTO 3JIEMEHTa BelllecTBEeHHOro maccuBa 4 pasmepa N. C moMouipko
3TOM (PyHKIMHM HAWTH HOMEPA MAKCHUMAJbHBIX 3JIEMEHTOB MaccuBoB A, B, C
pasmepa Ny, Ng, Nc COOTBETCTBEHHO.

Param3. Onucare nporeaypy MinmaxNum(A4, N, NMin, NMax), HaxoaA11yt0 HO-
Mepa MUHMMAaJIbHOTO U MAaKCHUMAaJbHOI'O 3JIEMEHTA BEIIECTBEHHOrO MaccuBa A
pasmepa N. BoixoaHsie nmapaMmeTpsl 1eioro tuna: NMin (HoMep MUHUMAJIBHOTO
anemMeHTa) U NMax (HOMep MakCUMaJIbHOTO 37eMeHTa). C mOMOIIbIO0 3TOU po-
[eypbl HAUTH HOMEpPAa MUHUMAIBHBIX U MaKCUMAJIbHBIX 3JIEMEHTOB MaCCHUBOB
A, B, C pa3zmepa N, Ng, Nc COOTBETCTBEHHO.

Param4. Omucars npouenypy Invert(4, N), MEHSIONIYIO TIOPSIOK CIEIOBAHUS dJIe-
MEHTOB BEIIECTBEHHOT0 MaccuBa A pa3mepa N Ha MPOTUBONOJIOXKHBIN (uHGep-
mupoeanue MaccuBa). Maccus A sIBIISIETCS BXOJHBIM U BBIXOJHBIM ITApaMETPOM.
C momouipio 3TON Mpoueaypsl HHBEPTHPOBaTh MaccuBbl A, B, C pasmepa Ny,
Np, Nc COOTBETCTBEHHO.

Param5. Omucats nponenypy Smoothl(A, N), BEITOJHSIOIIYIO cenaxcusanue Bemie-
CTBEHHOTO MaccuBa A pazmepa N CIeIyIOIM 00pa3oM: JJIEMEHT Ak 3aMeHsIeT-
cs Ha cpelHee apudMeThdecKoe MEPBBIX K MCXOMHBIX DJIEMEHTOB MaccuBa A.
MaccuB A sBiS€TCS BXOJHBIM M BBIXOJIHBIM mapameTpoM. C MOMOIIBIO 3TOH
IPOIEAYPHI BHIITOJHUATH MATUKPATHOE CTIQKMBAHKUE TaHHOTO MaccuBa 4 pa3me-
pa N, BBIBOJS pe3yIbTaThl KAXKIOTO CTIIQKHUBAHUS.

Param6. Omnucats npoueaypy Smooth2(A4, N), BEIIOIHSIONIYIO Celaxcuéanue Bele-
CTBEHHOTO MaccuBa A pazMepa N cleAyOIIUM 00pa3oM: dJIEMEHT A; HE U3Me-
HseTcs, dJeMeHT Ax (K = 2, ..., N) 3aMeHsieTcsl Ha TOJYCYMMY HCXOIHBIX
ANEMEHTOB Ax | U Ax. MaccuB A sSBISETCS BXOAHBIM U BBIXOJHBIM MMapaMeTPOM.
C noMoIIbI0 3TOUM MPOUEAYPHl BBIIOJHUTH MSITUKPATHOE CIUIAXKUBAHUE JAHHOTO
MaccuBa A pasmepa N, BBIBOJS PE3YJIbTAThI KAXKIOTO CIIaXKUBAHMUS.

Param7. Onucate nponeaypy Smooth3(A4, N), BEIIOTHSIOIIYIO ceriaxicusaHue Bele-
CTBEHHOT'O MaccuBa A pazmepa N CIenyromuM 00pa3oM: KaXIblil 2JIEMEHT Mac-
CHBa 3aMEHSETCA Ha €ro CpeaHee apHu(PMETHUECKOE C COCCAHUMH DIIEMEHTaMH
(Tpu BBIYKMCICHUH CPEIHETO apu(METHUECKOTO HCIOIB3YIOTCS UCXOOHble 3HA-
YEHUSI COCEHUX DJIEMEHTOB). MaccuB A SBISETCS BXOIHBIM M BBIXOJHBIM Tia-
pamerpoM. C MOMOIIIBIO ATOW MPOIEAYPHI BHIIOTHUTH MATUKPATHOE CTIIAKUBA-
HUE JTaHHOTO MaccuBa A paszmepa NN, BBIBOMS PE3yJbTaThl KAKIOTO CTIaKHBa-
HUSL.

Param8. Onucats nporieaypy RemoveX(4, N, X), ynaisioniyto u3 meJIO9rcICHHOTO
MaccuBa 4 pasmepa N 3JIeMEHTHI, paBHbIE LeIoMy yuciay X. Maccu A u yucio
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N SBISAIOTCS BXOJHBIMM M BBIXOJIHBIMU MapamMeTpamu. C MOMOIIBIO 3TOM Mpolie-
Iypbl yaanuTh uncia X, Xp, Xc u3 maccuBoB 4, B, C pasmepa N4, N, Nc cooT-
BETCTBEHHO Y BBIBECTH Pa3MepP U COJCPKUMOE MOJYYEHHBIX MACCUBOB.

Param9. Onucarps npoueaypy RemoveForlnc(4, N), yaansionyio U3 BeICCTBCHHO-
ro maccuBa 4 paszmepa N «IHMIIIHHE» 3JIEMEHTHI TaK, YTOObI OCTABIIMECS dJie-
MEHTBHI OKa3aJuCh YMOPSAIOYEHHBIMH MO BO3PACTAHUIO: IMEPBBIA AIEMEHT HE
yAaJISIeTCs, BTOPOU 3JIEMEHT YAAIsETCs, €CIM OH MEHbBIIE MEePBOro, TPETU —
€CJIM OH MEHbILE MPEBIIYIIEr0 IEMEHTA, OCTABJIEHHOIO B MACCHBE, U T. 1.
Hampumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomkeH ObITh MpeoOpa3oBaH K BU-
ny 5.5, 7.2,9.4. MaccuB 4 u uncio N SBISIIOTCS BXOJHBIMU U BBIXOJHBIMU Ma-
pameTtpamu. C MOMOIIBIO 3TOM Mpolexypbl npeodpazoBaTh MaccuBsl 4, B, C
pasmepa N4, Np, Nc COOTBETCTBEHHO M BBIBECTH Pa3Mep U COAECPKUMOE IOIY-
YEHHBIX MAaCCHBOB.

Param10. Omucare nponenypy DoubleX(4, N, X), ny0iupyroniyro B IEI0YUCIICH-
HOM MaccuBe A pazmepa N 3leMEHTHI, paBHbIE Leaomy yuciay X. MaccuB A u
qucio N SBISIOTCA BXOJHBIMH M BBIXOJHBIMH napameTpamu. C MOMOILIBIO 3TOM
nporeayphl npoayoaupoBarts yncia Xy, Xp, Xc B maccuBax A, B, C pazmepa N,
Np, Nc COOTBETCTBEHHO M BBIBECTH Pa3MeEp U COAEPKUMOE MOJTYYEHHBIX MACCH-
BOB.

Param11. Omucare npouenypy SortArray(A4, N), BBITOJHSIOIIYIO COPTHPOBKY ITO
BO3PAacCTaHUIO BEIIECTBEHHOTO MaccuBa A pasmepa N. MaccuB A sBisieTcs
BXOJIHBIM U BBIXOJHBIM MapameTpoM. C MOMOIIbIO 3TOUW MPOLEAYpPbl OTCOPTH-
poBath MaccuBhbl A, B, C pazmepa N, Ng, Nc COOTBETCTBEHHO.

Param12. Omumcats npouenypy Sortlndex(4, N, I), GopMHUpYIOIIy O sl BEIIIECTBESH-
HOro MaccuBa 4 pasmepa N unoexchwvili maccué I — MacCUB IEIIBIX YHCET TOTO
e pazMepa, CoJIeprKallnii HoMepa 3JIEMEHTOB MaccuBa 4 B TOM MOPSKE, KOTO-
pBIii COOTBETCTBYET BO3PACTAHMIO AJIEMEHTOB MaccuBa A (cam MaccuB A INpH
9TOM He u3MeHseTcs ). HAeKCHBII MaccuB [ SBISCTCS BBIXOAHBIM ITApaMETPOM.
C mOMOIIIBIO0 ATOW TPOIEAYPHI CO3/1aTh UHICKCHBIC MACCHBBI JIJII MAaCCUBOB A,
B, C pazmepa N4, Np, Nc COOTBETCTBEHHO.

Param13. Omnucates npouenaypy Hill(4, N), MEHSIOIIYIO TOPSI0K 3JIEMEHTOB BEIlle-
CTBEHHOI'0 MaccuBa A paszmepa N Ha ClieIyrOUIUii: HAMMEHbIUNA 3JIEMEHT Mac-
CHBA pacIojiaraeTcsi Ha IEPBOM MECTE, HAMMEHBIUINI U3 OCTABIIMXCS JIEMEHTOB
— Ha TMOCJEIHEM, CIEAYIOLUN M0 BEIMYUHE PACIONaracTcs Ha BTOPOM MECTE,
CIIEIYIOIUNA — Ha MPEANOoCciAeAHEM U T. 1. (B pe3ynbrare rpaduk 3HaYCHHI
AIIEMEHTOB OyAeT HAaOMHUHATH X0M). MaccuB A SBISETCS BXOIHBIM U BBIXOJI-
HbIM napameTpoM. C MOMOIIBI0 3TOHM MpoLEeayphl Ipeodpa3oBaTh MacCUBBI A,
B, C pazmepa N4, Np, Nc COOTBETCTBEHHO.

Param14. Onucats npouenypy Splitl(4, Ny, B, N, C, N¢), pOopMUPYIOLIYIO IO Be-
IIECTBEHHOMY MaccuBy A pa3mepa N, JiBa BelleCTBEHHBIX MaccuBa B u C pas-
Mepa Nz u Nc COOTBETCTBEHHO; IIPH 3TOM MAacCUB B COJIEPKHT BCE JICMCHTHI
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MaccuBa A ¢ HEYETHBIMU MOPSAAKOBBIMU HOMepamu (1, 3, ...), a maccuB C — Bce
AJIEMEHTHI MacCuBa A C YETHBIMU HOMepamu (2, 4, ...). MaccuBbl B u C u yucia
Np 1 N¢ gBASIOTCS BBIXOJHBIMH MapameTpaMu. [[puMeHuTs 3Ty mpouenypy K
JaHHOMY MaccuBy A pa3mepa N, U BBIBECTH pa3MeEp U COJAEPKUMOE MOJy4EH-
HbIX MaccuBOB B u C.

Param15. Onucare npouenypy Split2(4, Ny, B, N3, C, N¢), GOpMHPYIOIIIYIO IO Iie-
JIOYMCIEHHOMY MaccuBy A pasMepa N, Ba LENOYUCIEHHbIX MaccuBa B u C
pasmepa N 1 N¢ COOTBETCTBEHHO; TP 3TOM MAaCCUB B COIEPKUT BCE YETHBIC
yucia u3 mMaccuBa A, a maccuB C — BCE HEUETHBIE YKCTa (B TOM K€ MOPSJIKE).
Maccussl B u C n ynucna Nz u N¢ SBASIOTCA BBIXOJAHBIMH MapamerpamMu. [Ipu-
MEHUTH 3Ty NPOLEAYPY K JaHHOMY MacCuBY A pasmepa N, v BBIBECTH pa3Mep U
COJIEP>KMMOE MOJTYYEHHBIX MaccuBOB B u C.

Param16. Onucares npouenypy ArrayToMatrRow(A4, K, M, N, B), hbopMHPYIOIITYIO
10 BEIIECTBEHHOMY MaccuBy A pa3mepa K matpuny B pazmepa M x N (matpuia
3aMoJHAETCS JeMEHTaMU MaccuBa A Mo cTpokaM). «JIUIIHKMe)» 3JIeMEHThl Mac-
CUBAa UTHOPUPYIOTCS; €CIU AJIIEMEHTOB MACCUBA HEAOCTATOYHO, TO OCTABLIMECS
AJIEMEHTHI MaTpHUILIbl nojararorcss paBHbIMH 0. /[ByMepHbIA MaccuB B sBiseTcs
BBIXOAHBIM MapameTpoM. C MOMONIBIO ATOM MpOLENypbl HA OCHOBE JAHHOTO
MaccuBa A pazmepa K u niensix uucen M u N chopmupoBaTh MaTpuily B pa3me-
paM x N.

Param17. Onucars npouenypy ArrayToMatrCol(4, K, M, N, B), GopMupyoImiy:o 1mo
BEIIIECTBEHHOMY MaccuBy A pa3mepa K matpuiy B pasmepa M x N (Mmatpuia
3aMoJHAETCA dJIEMEHTaMU MaccuBa A 1Mo cTonluam). «JIumHue» 31eMeHThl Mac-
CHBA UTHOPUPYIOTCS; €CIU AJIEMEHTOB MACCUBA HEAOCTATOYHO, TO OCTABLIMECS
AJIEMEHTHI MaTpullbl nojaratorcs paBHbIMU (. /[ByMepHbIA MaccuB B siBisieTcs
BBIXOJIHBIM IapaMeTpoM. C MOMOIIBIO 3TOW MpOLEIypbl HA OCHOBE JAHHOIO
MaccuBa A pazmepa K u niensix uucen M u N chopmupoBaTh MaTpuily B pa3me-
paM x N.

Param18. Onucare nponenypy Chessboard(M, N, A), GbopMUpyromyo mo mueibm
NOJIOKUTENBHBIM unciam M u N matpuny A pazmepa M x N, KOTOpast COIEPKUT
gyucia 0 u 1, pacnosioxKeHHbIE B «IaXMaTHOM» nopsiake, npudeM 4, ; = 0. /IBy-
MEpPHBII LEJTOYHUCIECHHBI MacCUB A SBIETCA BBIXOJIHBIM mapamerpoM. C mo-
MOIIIbIO 3TOM MpoILeayphl MO AaHHBIM IenbiM unciaam M u N chopmupoBaTh
Matpuny 4 pazmepa M x N.

Param19. Onucare ¢ynkmuio Norml(4, M, N) BemeCTBEHHOTO THIIA, BBIYUCIISIO-
Y0 HOpMY BEUIECTBEHHON MaTpullbl A pazmepa M x N:

Norml(4, M, N) = max {|4, /| + |42 + ... + |4},
re MakcumyMm Oepetcs 1o BceM J oT 1 go N. JIns manHo# matpuiibl 4 pazmepa
M x N naittu Norm1(4, K, N), K=1, ..., M.
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Param20. Onucare ¢yskiuo Norm2(A, M, N) BEelIeCTBEHHOTO THIIA, BHIYHCIISAIO-

LIYI0 HOpMY BEIIECTBEHHOM MaTpulbl A pasmepa M x N:

Norm2(A4, M, N) = max {|A;1| + |42 + ... T |A1nl},
rje MakcumyMm Oepetcs 1o Bcem / ot 1 go M. JIna nanHoi matpuiisl A pazmepa
M x N naiitu Norm2(4, K, N), K=1, ..., M.

Param21. Onucats ¢yukiuo SumRow(A, M, N, K) BelecTBEHHOIO THIIA, BHIYKC-
JISAIOLIYI0 CYMMY 3JIEMEHTOB BEIIECTBEHHOW MaTtpullbl 4 pazmepa M x N, pacno-
J0XeHHBIX B K-i1 cTpoke (ecnu K > M, To pynkuus Bo3pariaet 0). s qaHHOM
Mmatpulbl A pazmepa M x N u Tpex nanubix K Haiith SumRow(A4, M, N, K).

Param22. Onucare ¢pyukmuo SumCol(4, M, N, K) BeleCTBEHHOr0 THIIA, BBIYKC-
JISIONIYI0 CYMMY 3JIEMEHTOB BEIIECTBEHHOUW MaTpullbl A pasmepa M x N, pacmo-
noxxeHHBIX B K-M cronbie (ecim K > N, To dynkuus Bo3pamaet 0). J{ns man-
HOM MaTpuIlsl 4 pazmepa M x N u tpex nanabix K Haitu SumCol(4, M, N, K).

Param23. Onucate nponeaypy SwapRow(4, M, N, K;, K;), 0OCyIIEeCTBISIONIYIO
[IEPEMEHY MECTaMH CTPOK BELIECTBEHHOM Martpuupsl 4 pasmepa M x N c
HoMepamu K| n K,. MaTtpuna 4 sBJISIETCA BXOAHBIM U BBIXOJHBIM ITAPAMETPOM;
eciu K; wiu K, Gonpmie M, To maTpuna He u3MeHsercsa. Mcmonb3ysa 3Ty
IIPOLEAYPY, ITOMEHATh I NaHHOW Marpuubl 4 pasmepa M x N CTpOKH C
JaHHBIMU HOMepamu K| 1 K.

Param24. Omucare npouenypy SwapCol(4, M, N, K, K;), OCyIIECTBISIONIYIO ITe-
pEMEHY MeCTaMU CTOJIOII0B BEIIECTBEHHOU MaTpuilbl 4 pasmepa M x N ¢ HoMe-
pamu K; u K,. Matpuna A ABiisieTcsl BXOAHBIM M BBIXOJIHBIM [1IAPAMETPOM; €CIIU
K, nmu K, 6onpimie N, To MaTpuila He u3MeHsercs. Vcrnonb3ys 3Ty mporeaypy,
MOMEHSTH I JaHHON MaTpullbl A pasmepa M x N cTonOubl ¢ JaHHBIMU HOME-
pamu K u K.

Param25. Omucats nponeaypy Transp(A, M), BBITONHSIOIIYIO MPAHCHOHUPOBAHUE
(TO ecThb 3epKalbHOE OTPAKEHUE OTHOCUTEIBHO TJIaBHOM JAMAaroHasau) KBajparT-
HOM BEIIECTBEHHON Matpullbl A nopsiaka M. Martpuna A sBisieTCsl BXOAHBIM U
BBIXOJIHBIM TapaMeTpoM. Mcmonw3ys 3Ty npouenypy, TPaHCIOHUPOBATH JaH-
Hy10 Matpuly A nopsiaka M.

Param26. Omnwucare npoueaypy RemoveRows(4, M, N, K;, K), ynaisionyo u3
BEIIIECTBEHHOW MaTpulibl 4 pasmepa M x N cTtpoku ¢ Homepamu oT K; 10 K,
BKJIIOUMTENBHO (mipeanonaraercs, uro 1 < K| < K,). Ecnu Ky > M, To matpuia
HE u3MeHseTcs; ecnu K, > M, To yIansroTCs CTPOKH MaTPULbl C HOMEPAMHU OT
K; no M. JIsymepHbiii maccuB A u uucna M, N sSBISAIOTCS BXOAHBIMU U BBIXO/I-
HbIMU napamerpamu. Mcnone3ys npouenypy RemoveRows, ynanute u3 ganHHou
Marpunsl 4 pazmepa M x N cTpoku ¢ Homepamu oT K; 10 K, ¥ BBIBECTH pa3Mep
MOJYYE€HHOW MATPHUILIbI U €€ SJIEMEHTHI.

Param27. Omucats nipouienypy RemoveCols(4, M, N, K, K5), ynansronyo u3 Be-
HiecTBeHHOM MaTpulbl 4 pazmepa M x N cronOusl ¢ Homepamu oT K; 10 K,
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BKJIFOUUTENBHO (Tipeanosnaraercs, uro 1 < K; < K3). Ecnu K; > N, To Marpuia
He u3Mensiercs; ecnu K, > N, TO yAastoTCs CTONO0LBI MAaTPULIBI C HOMEPAMHU OT
K, no N. /IBymepssiii maccuB 4 n yucna M, N ABAAIOTCS BXOAHBIMHU U BBIXOJI-
HeIMH MapameTpamu. Mcnons3ys nponeaypy RemoveCols, yganute u3 ganHoi
Mmatpuibl 4 pazmepa M x N ctonOubl ¢ HoMepamu oT K| 10 K, U BBIBECTH pa3-
Mep MOJyYEHHON MaTPULbI U €€ DJIEMEHTHI.

Param28. Omucars npouenypy RemoveRowCol(4, M, N, K, L), yaansiomym u3
BEILIECTBEHHON MaTpullbl 4 pazmepa M x N CTpOKY W CTOI0€I], KOTOPhIE COAep-
&KaT EeMeHT Ag ; (npeanosaraercs, yto M > 1u N> 1; ecnu K> M umu L > N,
TO MaTpuua He u3MmeHsiercs). [[BymepHslii MaccuB A u uncina M, N SBIAIOTCS
BXOJIHBIMU W BBIXOJHBIMM mapameTrpamu. [lana matpuna 4 pasmepa M x N u
gucina K, L. [lpumenuts k Matpuiie A npoueaypy RemoveRowCol u BeiBecTH
pa3Mep MOJIyYEHHOU MaTPUILbI U €€ SJIEMEHTHI.

Param29. Onucars npouenypy SortCols(A4, M, N), BBIIOJHSIOUIYIO COPTUPOBKY 10
BO3pPACTaHUIO CTOJIOIIOB LETOUUCIeHHON MaTpullbl A pazmepa M x N (CTonO1bI
CPaBHUBAIOTCS JIeKCUKO2paghuuecku: €CIIi TIEPBBIC JIEMEHTHI CTOJIOIOB pa3iny-
HBI, TO MEHBIITUM CYUTACTCS CTOJIOEII, COJICPIKAIINIA MEHBIIIUIA ITEPBHIN JIIEMEHT;
€CJIM TIEPBBIE DJIEMEHTHI CTOJIOLIOB PaBHbI, TO aHAIU3UPYIOTCS WX BTOPBIE dJie-
MEHTHI U T. A.). JIByMepHbIii MaccuB A SBIISIETCS BXOJHBIM M BBIXOJHBIM Iapa-
merpoM. Mcnonb3ys mnpouenypy SortCols, orcopTupoBaTh CTOJIOUBI AaHHOM
Matpullsl A pazmepa M x N.

18.2 Cmpoku

Param30. Onucats ¢pynakmuro [sIdent(S) menoro tumna, mpoBepsIOIYIO, SBISETCS TN
CTpOKa S JOMYCTUMBIM UOeHMUPUKAMOPOM, TO €CTh HEIYCTOU CTPOKOMH, KOTO-
past COAEP>KUT TOJIBKO JATUHCKUE OYKBBI, U(PPHI U CUMBOJ MTOAUYEPKUBAHUS «_»
1 He HaunHaeTcs ¢ uudpsel. Ecnu S sBnsercs nomycTuMbIM UACHTU(DUKATOPOM,
To pyHkius Bo3Bpamiaer 0. Ecnu S siBiisieTcs mycToit cTpOKO#, TO BO3BpaIlaeTCs
—1, ecnu S HaumHaetcs ¢ uudpsl, To Bo3Bpamaercsa —2. Ecnu S conepxxut Heno-
MyCTUMBIE CUMBOJIBI, TO BO3BPAILAETCSI HOMEP MEPBOT0 HEAOMYCTUMOIO CUMBO-
na. [Ipoeputs ¢ nomomibio GpyHkiuu Isldent msaTh JaHHBIX CTPOK.

Param31. Omnwucare ¢dynkuuto FillStr(S, N) cTpokoBoro Twuma, BO3BPAILAIOIIYIO
CTPOKY UIMHBI N, 3alOJHEHHYIO MOBTOPSIOLUIUMUCS KOMHUSIMH CTPOKH-UUAO-
nona S (TMOcnenHss KOMUsl CTPOKU-IIA0JI0OHA MOXKET BXOAWUTH B PE3YIbTHPYIO-
HIYI0 CTPOKY YacTu4HO). Mcnonb3ys 3Ty QyHKIMI0, CHOPMHPOBATH IO JAHHOMY
yucny N W MATH JaHHBIM CTPOKaM-IIAa0JIOHAM TMSATh PE3yJbTUPYIOLIUX CTPOK
JUINHEL N.

Param32. Omumcars npouenypy UpCaseRus(S), nmpeoOpa3syronnyio Bce CTpOUYHBIC
pycckue OYKBBI CTPOKHU S B MPOMUCHBIE (OCTATBHBIE CUMBOJIBI CTPOKHU S HE U3-
MeHAroTCs). CTpoka S ABIISIETCS BXOJHBIM M BBIXOAHBIM IapaMmeTpoMm. Mcnomb-
3ys npouenypy UpCaseRus, npeobpa3oBaTs NsTh JAHHBIX CTPOK.
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Param33. Omnucare npoueaypy LowCaseRus(S), npeobpasyroriyto Bce MpOMUCHbIC
pycckue OyKBBI CTPOKH S B CTPOUYHBIE (OCTAIBHBIE CUMBOJIBI CTPOKH S HE M3Me-
HstoTCs1). CTpoKa S ABJISIETCS BXOJHBIM M BBIXOJHBIM napameTpoM. Mcronb3ys
nponeaypy LowCaseRus, mpeobpa3oBaTs NsTh JAHHBIX CTPOK.

Param34. Omnucates npoueaypy TrimLeftC(S, C), ynansomiyto B cTpoke S Hadallb-
HbIE CUMBOJIBI, coBnajawmmnme ¢ cumBojoM C. Ctpoka S sBIISIETCS BXOJHBIM U
BBIXOJTHBIM TlapameTpoM. Jlan cumBon C u msaTh CTpOK. Mcmonb3ys mporeaypy
TrimLeftC, npeoOpa3oBaTh JaHHbBIE CTPOKHU.

Param35. Onucats npouenypy TrimRightC(S, C), ynansomyto B CTpoke S KOHEU-
HbIE CUMBOJIBI, coBrnajarmnme ¢ cumMBojoM C. Ctpoka S sBIISIETCS BXOJHBIM U
BBIXOJTHBIM TapameTpoM. Jlan cumBon C u msaTh CTpOK. Mcmonb3ys mporeaypy
TrimRightC, npeobpa3oBaTh JaHHBIE CTPOKH.

Param36. Onucate Gynkuuto InvertStr(S, K, N) cTpOKOBOro THIIa, BO3BPALIAOIILYFO
UHBEPMUPOBAHHYIO NOOCMPOK) CTPOKHU S, COAEPKaIIyI0 B 00paTHOM nopsiake N
CHUMBOJIOB CTPOKH S, HaunHas ¢ ee K-ro cumBoiia. Eciiu K npeBOCXOUT JUIMHY
CTPOKH S, TO BO3BpAIIAETCS MIyCTasi CTPOKA; €CJIM JIJIMHA CTPOKU MeHble K + N,
TO UHBEPTUPYIOTCS BCE CUMBOJIBI CTPOKH, HaUMHas ¢ €€ K-ro cumBoa. Beisectu
3HaueHust PyHkuu InvertStr 1y gaHHOM CTpoKW S M KaX A0 U3 Tpex map Io-
JOXKUTENBHBIX HeNbIX yucen: (K, V), (K3, V), (K3, N3).

Param37. Onucarp ¢yskiuio PosSub(S,, S, K, N) menoro Tuma, BO3BpAIIAIOIIYIO
HOMED IMO3UIMHU, HAUUHASL C KOTOPOIl B CTPOKE S CONEPKUTCS MEPBOE BXOXKIE-
HUE CTPOKH Sy, IPUUEM aHATU3UPYIOTCA TOJIBKO N CUMBOJIOB CTPOKH .S, HAUUHAS
c ee K-ro cumBosia (TakuM o6pazoM, PosSub oGecnieunBaer nouck 6 noocmpo-
ke). Ecnmn K mpeBOCXOIUT MJIMHY CTPOKH S, TO Bo3Bpaumaercs 0, ecnu JuiMHA
CTpokH MeHbllie K + N, To aHaIU3UPYIOTCSl BCE CUMBOJIBI CTPOKH, HAUMHAS C €€
K-ro cumBona. Eciu B TpeOyeMoil OJICTpOKE CTPOKH S BXOKACHHS Sy OTCYTCT-
ByI0oT, TO (pyHKIus Bo3Bpamaer 0. BeiBectn 3nauenust ¢pynkimu PosSub mis
JaHHBIX CTPOK Sp, S M KKIOM M3 TpeX Map MOJOKHUTEIbHBIX LEIbIX YHUCEN:
(K, N1), (K3, N>), (K3, N3).

Param38. Onucarp ¢yukuuio PosLast(Sy, S) 1iemoro tumna, BO3BpaIIaroOIIyi0 HOMEp
MO3UIMHU, HAUMHAS C KOTOPOM B CTPOKE S COAEPIKUTCS MOCIEIHEE BXOXKICHUE
NOACTPOKH Sy. CUMTaTh, YTO MEPEKPHIBAIOIINUXCA BXOXKICHHN MOACTPOK Sy
cTpoka S He conepkuT. Eciu B cTpoke S OTCYTCTBYIOT MOJICTPOKH ), TO (HyHK-
s Bo3Bpamaet 0. BeiBectu 3HaueHus 3Toi QYyHKIUU ISl MATH JAHHBIX Map
CTPOK Sy 1 S.

Param39. Onucarp ¢pynakiuio PosK(Sy, S, K) mienoro tuma, BO3BpaIAIONy0 HOMEp
MO3UIIMK, HAYWHASI C KOTOPOH B CTpPOKe S comepkurcs K-¢ BXOXKICHHE IOJI-
ctpoku Sy (K > 0). Ecnu xonuuecTBO BXOXIeHUN Sy B cTpoke S MeHblie K, To
¢dbyukiusa Bo3BpamaeT 0. CyuTaTh, YTO MEPEKPHIBAIOIIMXCS BXOXICHUN TOJI-
CTPOK Sy CTpoka S He coliepKUT. BriBecTu 3HaueHUS 3TOW QYHKIIUU IS TIATH
JAHHBIX TpoeK: Sy, S u K.
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Param40. Onucare dpyukuuo WordK(S, K) cTpokoBoro tuma, BO3BpallamIy K-e
CJIOBO CTPOKH S (cr106om cunTaeTcs HaOOp CUMBOJIOB, HE COJEpX AUl mpooe-
JIOB ¥ OTPAaHUYCHHBIN MPOOEIaMy HIJIM Ha4yajI0M/KOHIIOM CTpokH). Eciu xommue-
CTBO CJIOB B CTpOKe MeHbIIe K, TO (yHKIIMsS BO3BpallaeT MyCcTyio cTpoky. Hc-
MOJTB3Ysl 3Ty (DYHKIIHIO, BBIICITUTh U3 TAHHOW CTPOKH S CJIOBA C JAHHBIMU HOMeE-
paMI/I Kl, Kz, K3.

Param41. Omucare npouenypy SplitStr(S, W, N), kotopast ¢opMupyeT 10 JTaHHOK
cTpoke S maccuB W cioB, Bxoasmux B S (MaccuB W u ero pasmep N sSBISAIOTCS
BBIXOJTHBIMU mapameTrpamu). Cro6om cuuTaeTcsi HAOOp CHMBOJIOB, HE COJIEpXKa-
Uil MpoOesoB U OrpaHUYEHHBIM MPOOENTaMu WM HA4yaJOM/KOHILIOM CTpPOKH;
npeanosaraercs, 4To ctpoka S cojuepxut He 6omnee 10 cnos. Ucnonb3ys QpyHk-
uto SplitStr, HANTH KOIMYECTBO CIIOB N, COAEpKAIIUXCS B JAHHON CTPOKE S, U
caMu 3TH CJIOBa.

Param42. Omucate ¢ynkumo CompressStr(S) CTpOKOBOTO THUIIA, BBHITOIHSIONIYIO
colcamue CTPOKH S 1O CIeAYIONIEMY MPaBIITY: KaKaas MOJICTPOKa CTPOKH S, co-
cTosmas u3 601ee 4eM YeThIPEX OJAMHAKOBBIX CUMBOJIOB C, 3aMEHSETCS TEKCTOM
Buga «C{K}», rne K — konumdectBo cuMBosIoB C (Tpernonaaraercs, 4To CTpoka
S He comepXUT (QUTYPHBIX CKOOOK «{» U «}»). Hampumep, misi cTpoku
S = «bbbcceecce» dynkmus BepHeT cTpoky «bbbe{5}e». C momompio QyHKIIUM
CompressStr cxaTh MSITh JaHHBIX CTPOK.

Param43. Omnucate pynkuuto DecompressStr(S) cTpOKOBOro THIA, BOCCTaHABIIH-
BAIOIIYI0 CTPOKY, CkaTyro mporeaypoi CompressStr (cMm. 3aganue Param42).
[TapameTp S COAEPXKUT CKATYHO CTPOKY; BOCCTAHOBIJICHHAsI CTPOKA SIBJISIETCS
BO3BpamaeMbiM 3HadeHUueM (ynkiuu. C momomisio ¢yHkimu DecompressStr
BOCCTAHOBUTb ISITh JAHHBIX CHKATHIX CTPOK.

Param44. Omucare ¢ynkuuro DecToBin(N) cTpokoBoro Ttuma, BO3BpANIAOINIYIO
CTPOKOBOE IIPEJICTABICHUE LEJIOr0 HEOTPULIATEIBRHOTO 4uciaa N B JIBOMYHOU
cUCTeME cuucieHus. Pe3yiabTupyromas cTpoka COCTOUT U3 CUMBOJIOB «O»—«1»
U HE COJIEPKUT BEAYLIMX HYyJEH (3a HCKIIOYEHUEM mpencraBiieHus yuciaa 0).
Hcnonb3yst 3Ty (YHKIHIO, TOTYYUTh JBOUYHBIC MPEICTABICHUS MATH JaHHBIX
YHUCEl.

Param45. Onucare ¢ynknuro DecToHex(N) cTpokoBOro Tuia, BO3BpaNIAOIIYIO
CTPOKOBOE€ MPEJCTABIECHUE LIEJIOT0 HEOTpHULATENbHOro uncia N B 16-puuHoii
CUCTEME CUMCIICHUS. Pe3ynbTHUpyloliasl CTpOKa COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» 1 He COoIepKUT BeAylIMX HyJEH (3a UCKIIOYEHUEM MpPEICTaBICHUS
gucia 0). Ucnonb3ys 3Ty QyHKIIHIO, TOJYYUTh 16-pUUHbBIE MTPEICTABICHUS TIATH
JIAaHHBIX YHCEII.

Param46. Omucats ¢ysakmuio BinToDec(S) menoro tumna, onpenessioniyo einoe
HEOTPHIIATEIIBHOE YUCIIO TI0 €r0 CTPOKOBOMY IPEICTABJICHUIO S B JBOMYHOM
cucreMe cuncicHus. [lapamerp S UMeeT CTPOKOBBII THII, COCTOMT U3 CHMBOJIOB
«O»—«1» ¥ HE COACPXHUT BEIyINIMX HYJCH (32 MCKIOYCHHEM 3Ha4deHHS «0»).
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I/ICHOJIBBYH Ty (I)YHKHI/II-O, BBIBECTU IIATH YHUCCII, IJId KOTOPBIX AaHbI UX JBOWY-
HBIC IIPCACTABJIICHUS.

Param47. Onucare ¢ynakiuto HexToDec(S) nenoro Tuma, onpeaessonyro 1einoe
HEOTPULIATSIILHOE YHCJIO 10 €ro0 CTPOKOBOMY IpejcTaBicHuto S B 16-pudHOn
cucreMe cunciacHus. [lapamerp S UMeEET CTPOKOBBII THII, COCTOMT U3 CUMBOJIOB
«O»—«9», «A»—«F» 1 HE CONEPKUT BEAYIIUX HyJeH (32 MCKIFOUYCHUEM 3HaYe-
HUs «0»). Mcnonb3ys 3Ty (pyHKIHIO, BRIBECTH TSATh YUCEIN, JJIT KOTOPHIX JTaHbBI
uX 16-puvHbBIC IPEICTABICHHUS.

18.3 ®adurnbi

Param48. Onucare ¢ynakuio IntFileSize(S) memoro tuma, BO3BpaAIONIyI0 KOJIH-
YeCTBO JICMECHTOB B (paiijie 1ebIx uncel ¢ umeHeM S. Eciu daiin He cyiiecTBy-
et, To pyHkius Bo3pamiaet —1. C HOMOIIbI0 3TOH (GYHKIIMHA HAUTH KOJTHYECTBO
9JIEMEHTOB B TpeX (aiiiax ¢ JTaHHBIMU UMCHAMHU.

Param49. Onucats ¢pynkuuto LineCount(S) memnoro Tuma, BO3BpamaonIyo KOJIn4e-
CTBO CTPOK B TEKCTOBOM daiine ¢ umeHeM S. Eciu daiin He cymecTByer, TO
¢ynkus Bo3Bpamaet —1. C moMoIbko 3Toi (GyHKIIMK HAWTH KOJIMYECTBO CTPOK
B Tpex (aiiax ¢ JaHHBIMU HMEHAMHU.

Param50. Onwucare nporeaypy InvertIntFile(S), MeHsIONyI0 MOPSAAOK ClIeIOBaHUS
AJIEMEHTOB (hailyia 1eJ0ro THUIa ¢ UMEHEM S Ha MPOTUBOMNOJN0XKHBIN. Eciu daiin
HE CYILIECTBYET WJIM COJIEPKUT MEHEE JBYX JJEMEHTOB, TO MPOLEIypa HE BbI-
MOJIHSAET HUKaKuX jaerctBui. OO6paboTaTh ¢ MOMOIIBIO 3TOM MpOLELypbl TPH
(aiina ¢ JTaHHBIMA UMECHAMHU.

Param51. Onucare npoueaypy AddLineNumbers(S, N, K, L), 100aBjIsioIyo B Ha-
qaji0 KaXKJOW CTPOKHU CYILECTBYIOIIETO TEKCTOBOrO (pailia ¢ UMEHEM S €€ 1o-
PSAKOBBIM HOMED: TepBasi CTpoka mosrydaer Homep N, Bropas — N + 1 u 1. 1.
Howmep orobpaxaercss B K MO3UIMAX, BEIPABHUBAETCS 110 MPaBOMY Kpar U OT-
JeJsieTcsl OT mocienyomero tekcra L npoodenamu (K > 0, L > 0). Eciu ctpoka
daiina sBiseTCA MyCTON, TO OHA TaK)KE€ HyMEpPYeTCsl, HO pOoOeibl mocjae HoMepa
He poOasistorcs. [Ipumenuts 3Ty mporeaypy K JaHHOMY (ailiny, UCHOIb3Ys
yKka3aHHble 3HaueHuss N, K u L.

Param52. Omnucare nporenypy RemoveLineNumbers(S), yaansiomniyto u3 Havaia
KaXXJI0M CTPOKHU CYLIECTBYIOIIETO TEKCTOBOTO (haiiia ¢ uMeHeM S ee MOPSIKO-
BbIil HOMep, naoOaBneHHblii mpoueaypoir AddLineNumbers (cMm. 3amaHue
Param51), a Taxxe mpoOenbl, OTAETSIONME HOMEP OT MOCIEAYIOUIEr0 TEKCTa.
Ecnu cTpoku He comepaT HOMEPOB, TO MPOIEAYpa HE BBIIOIHIET HUKAKUX
nevictBuil. [IpuMeHUTH ATy npouenypy K ¢aisly ¢ JaHHBIM UMEHEM.

Param53. Omnucats nporenypy SplitIntFile(Sy, K, S;, S;), konupyromyro mepsbie K
(= 0) sneMeHTOB CyIIeCTBYIOIIEro (aiyia 1eabIX YUCesl ¢ UMEHEM S B HOBBIM
(haii menpIX Ynucesl ¢ UMeHEM S|, a OCTaJbHBIC JJIEMEHTHl — B HOBBIN (paiii 11ie-
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JBIX yncell ¢ umeHeM S;. OJIMH U3 CO3/IaHHbBIX (DAIIOB MOXKET OCTAThCS IMYCTHIM.
[IpumeHuTs 3TY TpoLieAypy K (aitiny ¢ JTaHHBIM UMEHEM S), UCIIOIb3Ys YKa3aH-
Hble 3HaueHud K, S| u S,.

Paramb4. Onucare nponeaypy SplitText(So, K, Si, S;), konupyromyto nepBbie K
(= 0) cTpOK CyIIECTBYIOIIETO TEKCTOBOrO (paiiyia ¢ UMEHEM S B HOBBIN TEKCTO-
BbIl (Qaitn ¢ umeHem S), a OCTalbHbIE CTPOKA — B HOBBIA TEKCTOBBINA (haiin
c umeHeM S,. OauH U3 CO3MaHHBIX (PailyioB MOKET ocTaThesl MycThiM. [Ipume-
HUTH 3Ty Mpouenypy K ¢ailidy ¢ JaHHBIM MMEHEM S), UCIONb3ysd YKa3aHHbIE
3HaueHusa K, S; u S,.

Param55. Ommucate nponienypy StringFileToText(S), mpeodpasyromniyto JTBOUIHBIN
CTPOKOBBIH (hailin ¢ UMeHeM S B TEKCTOBBIN (ails ¢ TeM ke umeHeM. Mcnonb3ys
ATy MPOUEAYpY, NpeoOdpa3oBaTh JiBa JAHHBIX CTPOKOBBIX (ailia ¢ uMeHaMu S
1 S, B TEKCTOBEIE.

Param56. Onucate npouenypy TextToStringFile(S), nmpeoOpa3yroinyro TEKCTOBBIH
(aitsn ¢ uMeHeM S B IBOMYHBIN CTPOKOBBIN (paiti ¢ Tem ke umeHneM. cnomnb3ysi
ATy MpoUEeaypy, IpeoOpa3oBaTh JABa JAHHBIX TEKCTOBBIX (hailyia ¢ uMeHaMu S
1 S, B CTPOKOBBIE.

Param57. Omucare npouenypy EncodeText(S, K), koTopas mmdpyeT TEKCTOBBIH
dbaiin ¢ umeHeM S, BBITIONHSS UKINYECKYIO 3aMEHY KaXKI0W PyCcCKOW OyKBbI Ha
OYKBY TOTO K€ PETHUCTPa, PACIOJIOKECHHYIO B ajdaBuTe Ha K-il MO3UIIUU TOCTe
muppyemoit 0ykBol (0 < K < 10). Hanpumep, nipu K = 3 «A» nepeiaer B «I'»,
«1» — B «B». bykBy «&» B andaBuTe HE yUUTHIBATh, CUUTAs, YTO 32 OYKBOU «&»
cpasy uiaeT «ok». CUMBOJIBI, HE SBISIOIINAECS PYCCKUMU OYKBaMH, TIpH MIHQPPO-
BaHUU HE M3MEHATH. VICIonb3ys 3Ty Ipoleaypy U 3Has KOJAOBOE cMmeleHne K,
3amupoBath (Paiis ¢ yka3aHHBIM UMEHEM.

Param58. Onucare npouenypy DecodeText(S, K), koropas aemudpyer TEKCTOBBII
daiin c umeHeMm S, 3ammMpPOBaHHBIN C UCTIOIB30BAHUEM KOJOBOTO cMeIeHus K
(cmoco6 mmmppoBanus onucad B 3aganuu Param57). Ucnons3ys 3Ty nporeaypy
U 3Has KojoBoe cMmernienne K, pacmudpoBaTs (ailsl ¢ yka3aHHBIM UMEHEM.

18.4 3anucu

IIpu BBOAE M BBIBOJAE Ka)KJI0M AaThl B 3amaHusx ParamS59—Param63 BHauane
yYKa3bIBa€TCs J€Hb, 3aTEM HOMEP MecsIa, 3aTeM roj. [Ipu BBoie Kax a0l TOYKHU B 3a-
nanusx Param64—Param70 BHauane ykaswiBaeTcs ee abciucca (x-KOOpauHAaTa), 3a-
TEM €€ OpJuHaTa (y-KOOpJIMHATA).

Param59. Omnucates T TDate — 3amuck ¢ nmojsimu renoro tuna Day (neHs), Month
(mecsim) m Year (rog) — u ¢yaknuro LeapYear(D) norudeckoro Tura ¢ napa-
meTpom tuna TDate, kotopas Bo3Bpamaer True, ecnu rox B pare D sABisieTcs
BUCOKOCHBIM, U False B mpormBHOM cnydae. BreiBecT 3HaueHue (yHKIUH
LeapYear mist msitu naHHbIX AaT (MPEANOaraeTcs, 4TO BCE JAaThl SBISIOTCS
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MPaBUWIbHBIMM). BuUCOKOCHbIM CUUTAETCS TOM, ACIAIIUNACS Ha 4, 32 UCKITIOUCHHU-
€M TeX rojJioB, koTopsie Aensatcs Ha 100 u He nensitca Ha 400.

Param60. Ucnonp3ys tunm TDate u ¢ynkmuio LeapYear (cm. 3amanue ParamS59),
onucath ¢yHkiuo DaysInMonth(D) nenoro tuna ¢ napamerpom tuna TDate,
KOTOpasi BO3BpaIaeT KOJIMUYECTBO JHEH JIJIsl Mecslla, yKa3aHHOTO B nate D. BrI-
BecTH 3HaueHue pynkuuu DaysInMonth g msite JaHHBIX AatT (MpeamoiaraeT-
Csl, 9TO BCE JaThI SABJISIFOTCS TPABUIILHBIMHU ).

Param61. HUcnonw3ys tun TDate u pyukuuro DaysInMonth (cm. 3aganus Param59
u Param60), onucars ¢pynkuuto CheckDate(D) nienoro Tuma ¢ mapaMeTpoM TUIa
TDate, xoTopas IpoOBEPSIET NMPABWIBHOCTb JAThl, YKa3aHHOW B mapamerpe D.
Ecnu nara D sBisiercss mpaBHIIbHOM, TO (QyHKIHs Bo3Bpamiaer (0; ecnu B nare
yKa3aH HEBEPHBIN HOMEP Mecsla, To GyHKIIMS BO3BpallaeT 1; eciu B Aare yka-
3aH HEBEPHBIN JI€Hb I JaHHOTO MEcslla, TO Bo3Bpamiaercs 2. BriBecTu 3Haue-
nue ¢pynkiuu CheckDate i sty JaHHBIX J1aT.

Param62. Vcnoas3ys Tun TDate u ¢pyukuuu DaysInMonth u CheckDate (cum. 3ama-
Hust Param59—Param61), onucarts npouenypy PrevDate(D) ¢ mapamerpom Tuna
TDate, koTopas mpeobpasyer aary D k npeabiayuieil nate (eciau gata D sBms-
€TCSl HENPABWIBHOW, TO OHA HE M3MEHSETCs). 3anuch D SBISAETCA BXOIHBIM H
BBIXOAHBIM IapameTpom. IIpumenuts npouenypy PrevDate k Aty nanusiM aa-
TaM.

Param63. Vcnonbe3ys tun TDate u pynkuuu DaysInMonth u CheckDate (cwm. 3ana-
Hust Param59—-Param61), onucate npoueaypy NextDate(D) ¢ napamerpom Tuna
TDate, koTopast mpeoOpasyet nary D k cienyroieit nare (eciu nara D siBaseTcs
HEIMPaBUIILHOM, TO OHA HE U3MEHseTCA). 3anuch D sSBISETCS BXOJHBIM U BbIXO/I-
HbIM nlapameTpoM. [Ipumenuts nporneaypy NextDate k nsiTu JaHHBIM 1aTaM.

Param64. Onucats tun TPoint — 3amuch ¢ MOJSIMM BEIIECTBEHHOro Thma X u Y
(KoopaAMHATHI TOYKH Ha IIOCKOCTH) — U PyHKumio Leng(A, B) BelleCTBEHHOTO
TUTIA, HAXOJSIIYIO IJTUHY OTpe3ka AB Ha TUIOCKOCTH MO KOOpJMUHATaM €ro KOH-
IOB:

AB| = \J(4.X = B.X) +(AY - BY)’
(A u B — napametpsl Tumna TPoint). C nomoipio 3To QYHKIIUA HAWTH JJTUHBI
oTpe3koB AB, AC, AD, ecnu nanbl KoopauHatel Touek 4, B, C, D.

Param65. Vcnone3ys tun TPoint u ¢pynkuuto Leng (cm. 3amanue Param64), omnm-
cath Tun TTriangle — 3anuck ¢ nonsimu 4, B, C tuna TPoint (BepiuHbl Tpe-
yrojapHuka) — U GyHkiuo Perim(7) BEIIECTBEHHOTO THUIIA, HAXOIAIIYIO MEPH-
Metp TpeyroibHuka T (T — mapamerp tuna TTriangle). C momoipio 3TOM
byHKIMU HaiiTu nepumeTpsl TpeyroibHukoB ABC, ABD, ACD, ecnu gaHbl KO-
opauHaThl Touek A, B, C, D.

Param66. Mcnoas3ys tunel TPoint, TTriangle u ¢dyukiuu Leng u Perim (cM. 3a1a-
Hust Param64 u Param65), onucars ¢yHkiuo Area(7) BeleCTBEHHOI'O THIIA,
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HaxoAANIyl0 Iiomanas tpeyroibHuka T (T — mapamerp tumna TTriangle) mo
Gopmyne ['epona:
Susc=p-(p—|4B])-(p—|AC])-(p-|BC).
rae p — noaynepumemp. C MOMOIIbIO 3TOM (YHKIMH HAWTH IJIOMIAIU Tpe-
yrojibHukoB ABC, ABD, ACD, ecnu nanbl koopauHatsl Touek A, B, C, D.

Param67. Ucnonb3ys tunel TPoint, TTriangle u ¢pyukiuu Leng u Area (cm. 3ana-
Hus Param64—Param66), onucars @ynkiuwo Dist(P, 4, B) BeleCTBEHHOTO TUIIA
(P, A, B — mnapametpsl Tuna TPoint), Haxomsuryto paccrosaue D(P, AB) ot
TouKH P 1o nipsimoit AB o dhopmyne

D(P, AB) = 2'SPAB/|AB|,
rae Spyp — mIomaab Tpeyroibauka PAB. C mOMOIIBI0 3TOW (PYHKIIUA HAWTH
pacctosgHust OT Touku P 110 nipsimbix AB, AC, BC, ecnu gaHbl KOOPAUHATHI TOUEK
P, A, B, C.

Param68. Hcnonw3ys tunbel TPoint, TTriangle u ¢ynkuuto Dist (cMm. 3amaHus
Param64, Param65, Param67), ontucate npouenypy Heights(7, Ay, h,, h;), Haxo-
JSTIYI0 BBICOTHI Ky, My, hy Tpeyrombauka 7T (T — BXOAHOW MapamMeTp THIA
TTriangle, Ay, h,, h; — BBIXOJIHBIE BEIIECTBEHHBIC MMAPAMETPHhI), TPOBEIACHHBIC
COOTBETCTBEHHO U3 BepiuuH 1.4, T.B, T.C. C mOMOIIbIO 3TOW NPOLEaYyPhl HAUTH
BBICOTHI TPEYTroJibHUKOB ABC, ABD, ACD, ecnv naHbl KOOpJAWHATHI TOYEK A, B,
C, D.

Param69. Vcnone3ys tun TPoint u ¢pynkuuto Leng (cm. 3amanue Param64), omnm-
cath PyHkiuo PerimN(P, N) BEIIECTBEHHOTO THIIA, HaXOAIIYIO TIepUMeTp N-
yroJIbHUKA, BEPUIMHBI KOTOPOTO (B MOpsAJIKE UX 00X0/a) MepeatTcst B MacCcu-
Be P pasmepa N (> 2) ¢ anementamu tumna TPoint. C moMoibio 3Toi QyHKIIUM
HaWTU TIEPUMETPHI TPEX MHOTOYTOJIBHUKOB, €CJIU IaHO YHUCIIO UX CTOPOH U KO-
OpJIMHATHI UX BEPILHH.

Param70. Ucnone3ys tumer TPoint, TTriangle u ¢gynkuuio Area (cMm. 3amaHus
Param64—Param66), omucate ¢yHkiuo AreaN(P, N) BEIIECTBEHHOTO THIIA,
HAXOJAIIYI0 IUJIOIIA/b BBIMYKJIOrOo N-yrojibHHKA, BEpPUIMHBI KOTOPOro (B
nopsake ux o6xoja) nepegarorcs B maccue P pasmepa N (> 2) ¢ ajieMeHTaMu
tuna TPoint. C mnomompio 3TOH (QYHKIMM HAWUTH IUIOMIAAW TPEX MHO-
rOYTOJIBHUKOB, €CJIH JJAHO YUCIIO UX CTOPOH M KOOPAMHATHI UX BEPILHH.

19 Pekypcus: rpynna Recur

19.1 [lpocmedwue peKypcusHble aricopummebl

3amaHus 3TOTO MYHKTa MOXHO JIETKO PEUIUTb U 6€3 UCHONb308AHUS PEKYPCUU.
JlaHHOE O0OCTOSATENBCTBO CBSI3aHO C TEM, YTO B 33/JIaHUSX PACCMAaTPUBAIOTCS MpO-
cmetiuiyue TIPUMEPBl PEKYPCHUH, JETKO CBOAUMBIE K UTEPAMOHHBIM aaroputMaM. bo-
Jie€ TOro, B HEKOTOPBIX CIy4asix HEMOCPEACTBEHHbIE BBIYHMCIICHHS 110 PEKYPCHBHBIM
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dbopmynam oOka3bIBalOTCS BechbMa HEIPPEKTUBHBIMU (CM., Hampumep, 3aJaHus
Recur4 u Recur6). OnHako IMEHHO Ha MOJAOOHBIX MPUMEPAX MPOILE BCErO MOJIYUYHUTh
NepBOHAYAJIbHBIE HABBIKU Pa3pabOTKU PEKYPCUBHBIX aJITOPUTMOB.

Recur1®. Onucare pekypcuBHyto ¢yakuuto Fact(N) BemecTBEeHHOTO THIA, BBIYHC-
JISIONIYIO 3HaUYCHUE hakmopuaa
N'=12-..-N
(N > 0 — mapametp uenoro tuma). C mOMOUIbI0 3TOH (HYHKIUU BBIYUCIUTH
(bakTopHansl MATH JAHHBIX YHCE.

Recur2. Onucarb pexypcuHyto dyHkiuio Fact2(N) BeriecTBEHHOrO TUIIA, BBIYKC-
JISTIOTIYIO 3HAYCHUE 080UHO20 hakmopuana
N = N-(N-2)-(N-4)-...
(N > 0 — mapameTp 1IEJIOoro TUla; MOCACAHUNA COMHOXKUTENb B MPOU3BEICHUU
paBeH 2, ecniu N — 4yeTHoe uucio, u 1, ecnu N — HeuetHoe). C mOMOIIbIO 3TOM
(GYHKIIUY BBIYUCITUTH TBOWHBIC (DAKTOPUAIIBI TISITH TAHHBIX YHCEIL.

Recur3. Onucath pekypcuBHy GyHKIHI0 PowerN(X, N) BelecCTBEHHOTrO TUIIA, Ha-

XOJIAIYI0 3HaUeHne N-i1 creneHu uncia X mo Gpopmynam:

X'=1,

XY =x""%? npu uemnvix N> 0,

XY =XxX"" npu nevemnvix N> 0,

XY=1X"npuN<0
(X # 0 — BemecTBeHHOE YUCIO, N — 11€510€; B opMyIie IJisl YETHBIX N TODKHA
UCIIOJIb30BAaThCA ONepalus yerouucienno2o oenerus). C mOMOIIbIO 3TOW (QyHK-
U HAWTHU 3HaueHUus X N JUTA JAHHOTO X IIPU MATH JAHHBIX 3HAYEHUSAX .

Recur4. Onucare pexypcuBayto ¢yHknuto Fibl(N) memoro tuma, BEIMHACISIONIYEO
N-1 BlIeMEeHT MOCae0BaTeNbHOCTH Yucenr Qubonauuu (N — 1€10€ YUCIo):
F1:F2:1, FK:FK_2+FK_1, K:3,4,....
C nomoltipio 3ToN (YHKIIMKM HAUTH AT yncesl PuboHauyyu ¢ JaHHBIMU HOMeE-
paMH, U BBIBECTH ATH YHCJIa BMECTE C KOJUYECTBOM PEKYPCHUBHBIX BBI30BOB
¢byukiuu Fibl, moTpeboBaBmmXcst 4151 KX HAXOXKICHHUS.

Recur5. Onucare pekypcuBayto ¢yHknuto Fib2(N) nemoro Tuma, BEIYHACISIONIYEO

N-# plIeMEeHT MOCaeI0BaATeNbHOCTH Yucenr Qubonauyu (N — 1€J10€ YUCIo):
F1:F2:1, FK:FK_2+FK_1, K:3,4,....

Cuurats, uro HOMep N He npeBocxoaut 20. [{nst yMeHbllIeHUsT KOJIMYECTBA pe-
KYPCHUBHBIX BBI30BOB IO cpaBHeHUIO ¢ QyHkuuei Fibl (cMm. 3amanue Recurd)
CO3/1aTh BCIIOMOTATENIbHBII MAacCUB JJISi XPAHEHHS Vo#ce GbIYUCTEHHbIX HHUCET
®uboHauun U oOpamaTecs K HeMy npu BeinoiaHeHun Qynkuuu Fib2. C momo-
mipio Gyukuy Fib2 Haiit msaTh uncen GuOOHAYYHN C JAHHBIMH HOMEPAMH.

Recur6. Omucare pekypcuBhyo pynknuo Combinl(N, K) 1enoro Tuma, Haxoss-
uyto C(N, K) — uucno couemanuii u3 N 31eMeHTOB 110 K — ¢ MOMOIIBIO pe-
KYPPEHTHOTO COOTHOIIICHHSI:
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C(N,0)=C(V,N)=1,

CIN, K)=C(IN-1,K) +C(N-1,K—-1) nmpu0<K<N\.
[TapameTpsl pynkunu — nensie uncna; N >0, 0 < K < N, JlaHo uucino N u 1ATh
paznuuHbiX 3HaueHud K. BriBectn yucna C(N, K) BMECTE ¢ KOJIMYECTBOM pe-
KypCHUBHBIX BbI30BOB (pyHKIMH Combinl, moTpeGoBaBIIMXCA ISl UX HaXOXKJe-
HUSL.

Recur7. Omucare pekypcuBHyo pynkmuro Combin2(N, K) 1enoro Tuma, HaXxos-
uyto C(N, K) — uucno couemanuii u3 N 31eMeHTOB 110 K — ¢ MOMOIIBIO pe-
KYPPEHTHOT'O COOTHOILICHHUS:

CNV,0)=C(V,N) =1,

CIN, K)=C(IN-1,K) +C(N-1,K-1) mpu0<K<N\.
[TapameTpsl pyHkiuu — nensie yucia; N > 0, 0 < K < N, Cuuratsb, 4To napa-
metp N He npeBocxoaut 20. [[s yMEHBIICHUS KOTMYECTBA PEKYPCHUBHBIX BBI30-
BOB 110 cpaBHeHUIO ¢ pyHkmueit Combinl (cm. 3amanue Recur6) onmcars BCro-
MOTaTeIbHBIA JBYMEPHBIM MAacCHB JJISi XPAHEHUS YoHCe BbIYUCIEHHbIX YHCET
C(N, K) u obpamatscst K Hemy npu BeinoHeHnu GyHkuun Combin2. C nmomo-
mipo pyHkuuu Combin2 Haitu uynucna C(N, K) nyist naaHoro 3HadeHus N U TATH
pPA3JIMYHBIX 3HAUYCHUM K.

Recur8. Ommcare pekypcuBnyro pynkmuo RootK(X, K, N) BemecTBeHHOro THIIA,
HaXOJIAILYI0 MPUOIMKEHHOE 3HaueHne KopHs K-i creneHu u3 uncia X no ¢op-
MyJie:

Y():l, YNH:YN—(YN—AXY/(YN)KA)/K,
rae Yy o6o3nauaer RootK(X, K, N) npu duxcupoBanusix X u K. Ilapamerpsr
¢dbyukiuu: X (> 0) — BemectBeHHoe uucio, K (> 1) u N (> 0) — nensie. C no-
Motiblo GyHKIMU RootK HaiTu s ganHoro umcia X mpuOIrmKeHHbIE 3HaYe-
HUsI €T0 KOpHs K-1 CTENEHU ITPY IIECTH JaHHBIX 3HAYEHUAX V.

Recur9. Onucare pekypcuBhyo ¢yHkimio NOD(A4, B) uenoro Tura, HaXxOIsIIyo
Haubonvwui oowui derumens (HOJ) nByx HarypanbHbIX uncen 4 u B, wuc-
noJb3ys areopumm Eexnuoa:

HOJM(4, B)=HOH(B, A mod B), ecmu B #0; HOL(4, 0) =4,
rae «mod» obOo3HavaeT omepaluio B3SATHS ocTaTka oT AeseHus. C OMOIIbI0
atoit pyuknuu Havitu HOJI(A4, B), HOJ(4, C), HOJI(A4, D), ecnu nanbl uncna A,
B,C, D.

Recur10. Omucarp pexypcusHyto pynkmuio DigitSum(K) nenoro tuma, KoTopas Ha-
XOIUT cymMMy Iudp menoro yucia K, He UCTonb3ys omneparop ukia. C momo-
IO 3TOM (PYHKIIMHM HAWTHA CyMMBI TGP TSI MSITH JAHHBIX IEJIBIX YUCEIL.

Recur11. Onucare pexypcuBnyo ¢yakiuio MaxElem(4, N) nenoro tuma, Kotopas
HaXOJIUT MAKCUMAaJbHBIM 3JEMEHT IIeJIOYMCICHHOr0 maccuBa A pasmepa N
(1 £N<£10), He ucnonb3ys onepaTop Hukia. C moMoIbo 3ToH GYHKIIUN HAUTH
MaKCHUMaJIbHBIE 3JIEMEHTHI MaccuBOB A, B, C pasmepa N4, Np, Nc COOTBETCTBEH-
HO.
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Recur12. Onucate pexkypcuBHyto ¢yHkiuioo DigitCount(S) meaoro tuma, KoTopas
HAXOJUT KOJWYECTBO LU(Dp B CTpOKe S, HE UCIOINIB3Ys oneparop uukia. C mo-
MOIIBbIO 3TOW (PYHKUIMH HANUTH KOJUYECTBO IU(P B KAXKIOM U3 MATH JaHHBIX
CTpPOK.

Recur13. Omucates pexypcuBHyto pyHknuio Palindrom(S) moruueckoro tuma, BO3-
Bpamawiyw True, ecnu cTpoka S sBAsieTCsl natuHopomom (TO €CTh YUTACTCS
OJIMHAKOBO CJICBa HANpaBO W CIpaBa HajieBo), u False B mpoTuBHOM ciyuyae.
Omnepatop 1mukia B Teie QyHKIIMU HE UCIOJIb30BaTh. BhiBeCTH 3HAYCHUS (PYHK-
ruu Palindrom jy1st msiTé JaHHBIX CTPOK.

19.2 Pa3bop ebipaxkeHul

Bo Bcex 3amaHMAX JAHHOIO IMYHKTA IPEAIONIAracTcs, YTO MCXOAHBIE CTPOKH,
OTIpEeIeIIAIONINE BhIpAXKEHUS, HE copepxaT npodemnos. [Ipu BeIMoIHEHNH 3a1aHU pe-
KOMEHyeTcs: 000MTHCH 0€3 0NepaTopoB LHUKIA.

Recur14°®. BeiBecTr 3Ha4YCHHE IICIOUYHMCICHHOTO BBIPAXCHHS, 3aJaHHOTO B BHUJC
cTpoku S. BeipaxkeHue onpenensieTcs: CiaeayomuM 00pa3om:

<BpIpaxkeHue> : := <uudpa> | <splpaxeHue> + <pudpa> |
<BBIpaKECHHE™> — <tudppa>

Recur15°. BeiBecTr 3Ha4YCHHE IICIOYHMCICHHOTO BBIPAXCHHS, 3aJaHHOTO B BHUJIC
cTpoku S. BelpaxkeHue onpenenseTcs CaeayInuM 00pa3oM:

<BBIpaXEHHE> : := <TepM> | <BbIpakeHHE> + <TEpM> |
<BbIpaXXE€HHE> — <TEepPM>
<tepm> : 1= <umdpa> | <repm> * <uudpa>

Recur16°. BeiBecTn 3Ha4YCHHE IICIIOYHMCICHHOTO BBIPAXCHHS, 3aJaHHOTO B BHUJIC
cTpoku S. BelpaskeHne omnpeaensercs CaASayOIIM 00pa3oM:

<BBIpaXEHHE™> : := <TepM> | <BbIpakeHHE> + <TepM> |

<BbIpaXXCHHE> — <TEepPM>

<tepm> <3ieMeHT> | <TepM> * <37IeMEeHT>
<3JIEMEHT> : = <uudpa> | (<BbIpakeHHE>)
Recur17. BeiBecTr 3HaUY€HHE IEIIOYMCICHHOTO BRIPAKCHHSI, 33TAHHOTO B BHJIEC CTPO-
ku S. BelpaskeHue ornpeaensiercs cieayoumm o0pa3om:
<BpIpaxeHue> ::= <uudpa> |
(<BbIpa)keHHE><3HAK><BbIPAKEHUE™>)
<3HaK> ti= -
Recur18°. IlpoBepuTh NMpaBUIBHOCTH BBIPKCHHS, 3aJaHHOTO B BHJE HEMYCTOMN
CTPOKHU S (BBIpAXKEHUE OMPEACISIETCS MO TEM K€ MpaBUiIaM, 4TO U B 3aJaHUU
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Recurl7). Ecnu BeIpakeHUE COCTABJICHO MPaBUIBHO, TO BbIBECTH True, nHaue
BbIBecTH False.

Recur19. [IpoBeputh MpaBHWIILHOCTH BBIPAXKEHUS, 33IaHHOTO B BUJIE HEITYCTOM CTPO-
Ku S (BBIp@KEHHE OMpEICNseTCs MO0 TeM JK€ IMpaBHiaM, YTO W B 3aJaHUU
Recurl7). Ecnu BeIpaskeHHE COCTaBICHO MPABUIBHO, TO BbhIBeCTH (), B IPOTHB-
HOM CITy4ae BBIBECTH HOMEp IMEPBOTO OMMOOYHOTO (WM JIUIIHETO) CHMBOJIA B
CTpOKE S.

Recur20. BeiBecTr 3HaYeHHUE LEIOYHMCICHHOTO BBIPAKEHUS, 33aJaHHOTO B BHJIC
CTpoku S. BeipaxkeHue omnpeaensercs: ciaeayronmM oopa3zom (GyHkmuss M Bo3-
BpalaeT MaKCUMaJbHBIM W3 CBOMX MapamMeTpoB, a (QYHKIHMS M — MUHUMAaJb-
HBIN):

<plpaxeHue> : := <uudpa>| M(<BblpakeHHE> , <BBIPAKEHUE ) |
m(<BBIpAKEHHE™> , <BBIPAKCHHUE™>)

Recur21. BeiBecTr 3Ha4eHHE JIOTUYECKOTO BBIPAXKECHUS, 33/IaHHOTO B BUE CTPOKH S.
Bripaxxenue onpeaensiercs cineayronmm oopazom («T» — True, «F» — False):

<plpaxkeHue> : := T |F | And(<Beipakenne> , <BbIpakeHHE>) |
Or(<BpIpakeHHE> , <BBIpAKECHHE™>)
Recur22. BeiBecTr 3HauU€HHWE IICIIOYHUCICHHOTO BBIPAKEHUS, 3aJaHHOTO B BHUJIC

ctpoku S. Beipaxkenue omnpeznensieTcss ciaeayromum odpazoM (pyukius M Bo3-
BpallaeT MaKCUMalbHBIM U3 CBOMX MapameTpoB, a (YHKIMS M — MUHUMAaJb-

HBIN):
<BpIpakeHHe> : := <mudpa> | M(<napameTpsr>) | m(<mapameTpbr>)
<mapaMeTpp> : := <BBIpaXKEHUE> | <BBIpAXKEHUE> , <[MapaMeTpbl™>

Recur23. BeiBecTn 3HauSHHE JIOTHYECKOTO BBIPAXKEHHSI, 3IaHHOTO B BUJIE CTPOKH S.
Bripaxkenue onpegensercs cienyrommm oopazom («T» — True, «F» — False):

<splpaxenue> ::= T |F | And(<nmapametpsr>) | Or(<napameTrpbr>)
<mapameTpbhr> : := <BbIpaK€HUE> | <BBIpa)KEHHUE™> , <MlapaMeTpbI>
Recur24. BeiBecTr 3Ha4CHHE JIOTUYECKOTO BBIPAXKECHUS, 33IaHHOTO B BUE CTPOKH S.
Bripaxxenue onpegensercs cienyrommm oopazom («T» — True, «F» — False):
<splpaxenue> ::= T |F | And(<napamerpsr>) |
Or(<napametpsr>) | Not(<BbIpaxeHue™>)

<mapameTpbr> : := <BbIpa)KE€HUE> | <BBIpa)XKEHHUE™> , <MIapaMeTpbI>

19.3 [lepebop c so3spamom

Recur25°. Jlano nepeBo riyOuHbI IV, KaXKaasi BHyTPEHHSS BEPIIMHA KOTOPOTO HMEET
K (< 10) HenocpeacTBeHHbIX MOTOMKOB (HyMepytotcs oT 1 1o K). Kopens nepe-
Ba uMeeT Homep 0. 3amucaTh B TEKCTOBBIA (ailyl ¢ JaHHBIM WMEHEM BCE BO3-
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MOXKHBIE€ MyTH, BEAyIIHE OT KOpHS K JUCThsM. [lepeOupaTh myTu, HaUMHAas C
«CaMoro JIEBOT0» M 3aKaH4YMBasi «CaMbIM IMpaBbIM» (IPU 3TOM IEPBBIMU 3ame-
HSITh KOHEUYHBIE 3JIEMEHTBI ITyTH).

Recur26. Jlano nepeBo riayOuHbl N, KaXkaasi BHYTPEHHsISI BEPIIMHA KOTOPOTO UMEET
K (< 10) HenocpeacTBeHHBIX MOTOMKOB (HyMepytotcs oT 1 1o K). Kopens nepe-
Ba umeeT HoMep 0. 3anucaTh B TEKCTOBBIA (Dailyl ¢ JaHHBIM UMEHEM BCE IYTH,
BEIyIME OT KOPHS K JHUCTHSIM M YAOBIETBOPAIOIINE CIEIYIOIIEMY YCIOBHIO:
HUKAKHE COCETHHUE DJIEMEHTHI ITyTH HE HyMEPYIOTCS OJHOM U TOM ke IU(POH.
[Topsanox nepebopa myTe Tako# ke, Kak B 3a1anuu Recur25.

Recur27. Jlano nepeBo riayounsl N (N — 4eTHOE), Kaxasi BHyTPEHHSSI BEpUIMHA
KOTOPOr0 MMEET 2 HEMOCPEACTBEHHBIX MOTOMKA: A ¢ BecoM 1 u B ¢ Becom —1.
Kopens nepeBa C umeet Bec (. 3anucath B TEKCTOBBIN (hailyl ¢ TaHHBIM UMEHEM
BCE IYTH OT KOpHSA K JIUCTHSIM, YAOBIIETBOPSIOIIHME CIEAYIOIIEMY YCIIOBHUIO:
CyMMapHbIii Bec 3niemeHToB myTu paseH 0. [Topsanok nepebopa myTeil Takoi xe,
KakK B 3alanuu Recur2$.

Recur28. /lano aepeBo rinyouHbl N TOTO e THIIA, YTO M B 3aJaHuu Recur2?. 3amnu-
caThb B TEKCTOBBIN (Dailyi ¢ JaHHBIM MMEHEM BCE MyTH OT KOPHS K JIUCTHSIM,
YAOBIICTBOPSIIONIME CIEIYIOMIEMY YCIOBUIO: CYMMapHbIM BEC JJIEMEHTOB IS
M000T0 HAaYaIbHOTO OTpe3Ka MmyTu HeoTpuiateneH. [lopsmok mepedbopa myTeit
TaKoM ke, Kak B 3a7annu Recur25.

Recur29. Jlano nepeBo riayOuHbI N, KaxKJasi BHYTPEHHsISI BEPIIUHA KOTOPOTO HMEET
3 HenocpeACcTBeHHbIX ToToMKa: 4 ¢ BecoM 1, B ¢ Becom 0 u C ¢ Becom —1. Ko-
peHb aepeBa D umeeT Bec (. 3amucaTh B TEKCTOBBIM (ai ¢ JTaHHBIM UMEHEM
BCE MYTU OT KOPHS K JINCTBSIM, YAOBJIETBOPSIOIIME CIEAYIOIIUM YCIOBUSIM:
CyMMapHbI{ BEC 3JIEMEHTOB JJIs JIIOOOr0 HAYaJIbHOTO OTPE3Ka MyTH HEMOJIOKH-
TEJIEH, a CyMMapHbIi Bec Bcex aneMeHToB nytu paseH 0. [lopsmox nepedopa
MyTeH Takou ke, KaK B 3ajaHuu Recur2s.

Recur30. Jlano nepeBo riayOuHBI N TOTO XK€ THIIA, 4TO M B 3ajanuu Recur29. 3amm-
caTh B TEKCTOBBIN (aill ¢ JaHHBIM MMEHEM BCE MYTH OT KOPHS K JIUCTBSM,
YAOBJIETBOPSIOIIKE CIAEAYIOIIUM YCIOBUSIM: HUKAKHE COCEIHUE DIIEMEHTHI ITyTH
He 0003HAYaIOTCSl OJIHOM U TOM ke OYKBOH, a CyMMapHBI BEC BCEX AJIEMEHTOB
nytu paBeH 0. [Topsgok nmepedopa myTel Takoi ke, Kak B 3ajlanuu Recur25.

20 Ykasartenu n guHammyeckme CTPYKTypbl JaHHbIX:
rpynna Dynamic

Bce uuncna, ynomuHaembie B 3aJJaHUSIX TaHHOM T'PYIIbI, SBISIOTCS yeavimu. Bee
ykazatenau uMeroT Tull PNode u yka3piBaroT Ha 3anucu tuna TNode.
Ha s3b1ke Pascal Tuniel PNode n TNode onuchiBaroTcs clieIyromumM 00pa3om:

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

end;

IIpuBeneM Takxke ONMCAHUE ITUX TUIIOB Ha si3bike C++:

struct TNode

{

int Data;

TNode* Next;

TNode* Prev;

I

typedef TNode* PNode;

B 3apmanusx Ha ctek u ouepend (Dynamicl-Dynamic28) npu pabote ¢ 3amucs-
mu tuna TNode ncnonb3yrores Tonbko nomist Data u Next (cMm. 3aganue Dynamicl); B
3amaHusax Ha cnucku (Dynamic29-Dynamic80) wucmonb3ytoTcs Bce MOJS 3alHcH
TNode (cm. 3amanue Dynamic29). Eciau B 3ajaHuu TOBOPUTCS O HOMEPAx dJIEMEHTOB
cnucka (cM., Hapumep, Dynamic37), To mpenanosaraeTcsi, 4To 3JIEMEHTBI HyMepy-
10TCs OT 1.

Tak kak mepeMeHHbIE THNA «yKa3aTelb» IpeIHa3HauYEHbl JJIs XpaHEHUs aope-
cos, B GOpMYJIMPOBKAX 3aJaHUM CII0Ba «yKa3aTesby» (Ha AJIEMEHT JaHHbIX) U «apecy
(2JIeMeHTa JaHHBIX ) UCIIOJIB3YIOTCS KaKk CMHOHUMBI. Ms nil 11t nynegoco yrazamens
B (OpMYJINPOBKAX 3a/laHUN 3aMMCTBOBaHO U3 si3bIka Pascal. B si3p1ke C++ B kauecTBe

HYJICBOTO yKa3aTessi MOKHO HCTOJB30BaTh 00bIYHOE uncio (0 Wiam Makpoompeene-
aue NULL.

20.1 Cmek

Dynamic1. Jlan anpec P, 3anucu Tuna TNode, conepskanieit mose Data (1ienoro tu-
na) u none Next (tuna PNode — ykazatens Ha TNode). Ota 3anuch cBsi3aHa
nojiem Next co ClaeIyronen 3anmuchbio TOTO K€ TUIA. BhIBECTH 3HAYCHUS MOJIEU
Data o0Oeux 3amuceit, a Takxke ajapec P, ClIeyrolen 3amnucu.

Dynamic2°. [lan aapec P, 3anucu tuna TNode. Dta 3amuck cBs3ana moieM Next co
CJIeIYIOLIEH 3aMKChIO TOTO e TUIIA, OHA, B CBOIO OYEpE/b, — CO CIIEIyIOUIeH, 1
TaK jJajiee J10 3amucu, mosue Next KoTopoit paBHo nil (Takum 06pa3om, BO3HUKAET
yenouka CBA3aHHBIX 3amucelt). BeiBecTn 3HaueHus mosed Data st Bcex aiie-
MEHTOB IETOYKH, OUHY Yenouku (TO €CTh YUCIIO €€ AJIEMEHTOB) U aJipec ee Io-
CJICTHETO DJIEMEHTA.

B 3amanusx Dynamic3—Dynamicl3 crpykrypa «cmek» (stack) mopenupyercs
IETIOYKOM CBSI3aHHBIX y3loB-3anucei tuma TNode (cm. 3aganue Dynamic2). Ilone
Next mocneaHero 3jaeMeHTa IENoYku paBHO nil. Bepuwunot cmexa (top) cuutaeTcs
NEepBBIA DJIEMEHT LENmoYKu. [l JocTyma K CTeKy HMCIONb3yeTcs yKa3aTellb Ha ero
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BEpIIMHY (JJIs1 ITyCTOr0 CTeKa JaHHBIM yKa3aTelb IojaraeTcsi paBHbIM nil). 3uauenu-
em DIIEMEHTa CTeKa CYUTaeTCs 3HaueHue ero nois Data.

Dynamic3°. lano uuciio D u yka3arenb P Ha BepIIMHY HEMyCTOro creka. /J{o0aBuTh
AIIEMEHT CO 3HaueHHeM D B CTEK U BBIBECTH aJipec P, HOBOW BEPIIMHBI CTEKA.

Dynamic4. [{ano gucino N (> 0) u Habop u3 N uncen. Co3aarh CTEK, Coaep Kamui
UCXOHBIC YKclia (IOCIeAHEE YUCIIO OYAeT BEPIIMHOM CTeKa), U BHIBECTH yKa3a-
TEJIb Ha €ro BEPIIHHY.

Dynamic5®. Jlan yka3zarenb P; Ha BEpIIMHY HEMyCTOro cTeka. M3Bieub u3 cTeka
nepBbIi (BEpXHUI) AJIEMEHT W BBIBECTH €ro 3HaueHue D, a Takxke aapec P, Ho-
BOM BEpILIMHBI CTeKa. Eciy mocie W3BJICUECHUS DJIEMEHTA CTEK OKaXETCs IycC-
TBIM, TO TIOJIOKUTH P, = nil. [lociie u3BneyeHus sneMeHTa U3 cTeka 0CBOOOIUTh
NaMsITh, 3aHUMAEMYIO 3TUM DJIEMEHTOM.

Dynamic6. /lan yka3atens P; Ha BEpIIMHY CTEKa, COJICPIKAIIErO HE MEHEE JECATH
9JIeMeHTOB. M3BlIeUb U3 CTEKa MEPBbIC JICBATH 3JICMCHTOB U BBIBECTH MX 3HaYec-
HYsl. BeIBECTH Takke aapec HOBOM BEpIIMHBI cTeka. [locie n3BieueHus 3JeMeH-
TOB M3 CTE€Ka OCBOOOXKIATh MMAMSATh, KOTOPYIO OHU 3aHHUMAJIH.

Dynamic?. Jlan yka3zatenb P; Ha BEpIIMHY CTeKa (€CIu CTeK ImycT, To Py = nil). 13-
BJICYb M3 CTEKA BCE DJIEMEHTHI M BHIBECTH MX 3HAYCHUsS. BBIBECTH TakkKe KOJIH-
YEeCTBO M3BJICUYCHHBIX 31eMEeHTOB N (i mycToro creka BeiBectH 0). [Tocne u3-
BJICUCHHUS DJICMEHTOB U3 CTEKa OCBOOOXKIATh aMSTh, KOTOPYIO OHHM 3aHUMAJIH.

Dynamic8°. [lans! ykazarenu P, u P, Ha BepIIMHBI IBYX HEMYCTBIX CTEKOB. Ilepe-
MECTUThH BCE DJIEMEHTHI M3 MEPBOr0 CTEKA BO BTOPOH (B PE3yJIbTATE JIEMEHTHI
MEePBOTO CTEKa OYyIyT pacroyiaraTbCsi BO BTOPOM CTEKE B MOPSAKE, 0OpaTHOM
HMCXOJHOMY) U BBIBECTH aJpEC HOBOM BEPIIMHBI BTOPOro cTeka. Onepaiuu Bbl-
JICTICHHS M OCBOOOKICHUS TTAMSITH HE UCIIOIh30BATh.

Dynamic9. Jlausl ykazatenu P; u P, Ha BEepIIMHBI ABYX HEMYCTHIX CTEKOB. Ilepeme-
aTh AJIEMEHTHI U3 MEPBOTO CTEKa BO BTOPOH, MMOKA 3HAYECHNE BEPIIUHBI TTEPBO-
ro CTEKa HE CTAHET YETHHIM (IIEPEMEIIEHHBIC JJIEMEHTHI MEPBOTO CTEKa OYyIyT
pacmoJyiaraTbCsi BO BTOPOM CTEKE B TOPSIKE, oOpaTHOM HcXomHomy). Eciam B
MIEPBOM CTEKE HET DJIEMEHTOB C YETHBIMU 3HAYCHHUSIMU, TO TIEPEMECTHUTH U3 TIep-
BOT'O CT€Ka BO BTOPO BCE dJIEMEHTHI. BhIBECTH ajipeca HOBBIX BEPIIUH MEPBOTO
1 BTOPOTO CTEeKa (€CIM MEPBBIM CTEK OKAXKETCS MyCTHIM, TO BBIBECTH JJIS HETO
KOHCTaHTy nil). Onepanuu BhIJEICHUS U OCBOOOXKIECHUS MaMATH HE UCIO0JIb30-
BaTh.

Dynamic10°. [lan yka3atens P; Ha BepmuHy HemycToro creka. Co3aarh 1Ba HOBBIX
CTeKa, IEPEMECTUB B MEPBBI M3 HUX BCE DJIEMEHTHI HCXOJIHOTO CTEKA C YETHBI-
MH 3HAUCHHSIMH, 2 BO BTOPOH — C HEUETHBIMH (DJIEMEHTHI B HOBBIX CTEKax Oy-
AyT pacrojiaraTbCs B TOPSIKE, OOPATHOM HCXOJHOMY; OJHMH M3 3THUX CTEKOB
MOXET OKa3aThCsl MyCThIM). BbIBecTH azipeca BEpIIMH MOTYYEHHBIX CTEKOB (U151
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MyCTOro cTeka BbiBecTH nil). Omnepauuu BbIJICTICHUS U OCBOOOXKICHUS MaMATH
HE UCIIOJIB30BaTh.

Dynamic11°. [lan yka3zarensr P; Ha BepIIMHY CTeKa (eciu CcTeK Imyct, To P; = nil).
Taxoxe nano uucio N (> 0) u Habop u3 N uucen. Onucarp Tun TStack — 3anuch
c onguuM mnojeM Top tuma PNode (mosie ykasplBaeT Ha @epuuny cmexka) — |
npoueaypy Push(S, D), kotopast 1o6aBisieT B CTEK S HOBBIM 3JIEMEHT CO 3HaYe-
HueMm D (S — BxonHOH U BbIXOJHOM mapametp Tuna TStack, D — BxoaHo# na-
pametp uenoro tuna). C momounsto npouenypsl Push go6aBute B mcxoaHblit
CTEK JaHHBIN HAOOp Yucen (MocieIHee Yuciao OyIeT BEpIINHOM CTEKa) U BhIBEC-
TH aJIpeC HOBOW BEPILIMHBI CTEKA.

Dynamic12. Jlan yka3zarenb P; Ha BEpIIMHY CTEKa, COACPIKAIIECr0 HE MEHEe IATH
sanemeHnToB. Mcnons3ys tun TStack (cm. 3amanue Dynamicll), onucars pyHk-
uuto Pop(S) uenoro tuma, Kotopas HU3BIEKAET U3 CTEKa S MEPBBIM (BEpXHMUIN)
AIIEMEHT, BO3BPAIIAET €0 3HAYEHUE U OCBOOOXKIAET MaMATh, KOTOPYIO 3aHUMaJl
M3BJICUCHHBIN 3JIeMEHT (S — BXOJHOW W BRIXOAHOW mapametp tuma TStack). C
nomouipio pyHkuuu Pop u3BiIedb U3 UCXOJHOTO CTEKA MSTh 3JIEMEHTOB U BBI-
BECTHU MX 3HaueHUs. BhIBECTH TakKe yKas3aTellb Ha HOBYIO BEpIIMHY CTeKa (eciu
PE3YNBTUPYIOIIUN CTEK OKAXETCS IMYCThIM, TO 3TOT yKa3aTelb JOJIKEH OBbITh pa-
BeH nil).

Dynamic13. [lan yka3atens P, Ha BepmmHy cteka. Mcnons3ys Tum TStack (cm. 3a-
nanue Dynamicll), omucare ¢ynkuuu StackIsEmpty(S) morudeckoro tumna
(Bo3Bpamraet True, ecnu crek S myct, u False B mpotuBHoM ciyuae) u Peek(S)
1esoro Tumna (BO3BpalllaeT 3Hau€HHE BEPILIMHbBI HEMYCTOro cTeKa S, He yJausis ee
u3 creka). B o0eux ¢yHkuMsIx nepeMeHHas S SBISIETCS BXOJHBIM MapaMeTpoM
tuna TStack. C nomomibto 3Tux GyHKuMM, a Takxke GyHkuuu Pop u3 3aganus
Dynamicl2, u3Bieub U3 UCXOJHOTO CTEKA MTh 3JIEMEHTOB (MK BCE COJEpKa-
IIMECs] B HEM DJIEMEHTHI, €CJIM UX MEHEE ISITH) U BHIBECTH UX 3HaueHUs. BriBec-
T Takxke 3HadeHue Qynkuum StackIsEmpty nns pesynbTupyromero creka u,
€CJIi Pe3yIbTUPYIOUINI CTEK HE ABIISETCS MyCThIM, 3HAUEHUE U aJIPEC €r0 HOBOM
BEPIITUHBI.

20.2 Ouepeldb

B 3apanusax Dynamicl4-Dynamic28 ctpykTypa «ouepedsby (queue) MOAeIupy-
€TCsl TIETIOYKON CBSI3aHHBIX y3yoB-3amuceil Tuma TNode (cm. 3aganue Dynamic?2).
[Tone Next mocienHero sjaeMeHTa LENOYkd paBHO nil. Hauanom ouepeou («romo-
BOI», head) cumTaeTcst mepBbIi ANEMEHT IENOYKHU, KOHYOM («XBOCTOMY, tail) — ee
nocineaHuil snemMeHT. st BO3MOXKHOCTH OBICTPOro /100aBJIeHHs B KOHELl Ouepenu
HOBOTO 3JIeMEHTa yJJ00HO XpaHUTh, IOMUMO yKa3aTessl Ha Ha4yajo O4epeu, TAKXKe U
yKa3aTenb Ha ee KoHell. B ciydae mycToit odepean yka3aTelld Ha €€ Hayauo U KOHEIl
noJjiararotcst paBHbIMU nil. Kak u st creka, 3nauenuem deMeHTa OUYEpeId CUNTACT-
cs 3HaYeHwue ero mous Data.
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Dynamic14. Jlan vatop u3 10 gucen. Co3aath odepe/ib, COACPIKAIIYIO TaHHbBIC YHC-
J1a B YKa3aHHOM TOPsIIKE (TIEPBOE YUCIIO OYIET pa3MeniaThCsl B HaYaJIe O4epeu,
MocJeHee — B KOHIIE), U BBIBECTH yKazaTeiau P, u P, Ha Ha4yauo U KOHeI| oYe-
penu.

Dynamic15. Jlan va6op u3 10 urcen. Co3naTh JABe o4Yepeu: mepBas J0KHA COACP-
KaTh YKCJIA U3 UCXOAHOTO Habopa ¢ HeueTHbIMU HOMepamu (1, 3, ..., 9), a BTO-
pasgs — ¢ ueTHeiMU (2, 4, ..., 10); DOpSAOK YUCEN B KAKJIOW OUEpEeaU JTOHKEH
COBIIAJIaTh C MOPSJKOM YMCENl B UCXOJHOM Habope. BeiBecTu ykazarenu Ha Ha-
4ajo ¥ KOHEI IEPBOM, a 3aT€M BTOPOU OUYEPE/IH.

Dynamic16. Jlar vHa6op u3 10 urcen. Co3naTh ABE OUYepeIu: NepBas JOJHKHA COCP-
’KaTh BCE HEUETHBIC, a BTOpPas — BCE YETHBIC YKCIIa U3 UCXOTHOT0 Habopa (To-
PAZOK YHCEN B KaXJIOH OYepe/H JIOJDKEH COBIAAATh C MOPSIKOM YHCEN B HC-
X0 THOM Habope). BreiBecTn yka3aTenu Ha Hadajao W KOHEIl IIEPBOH, a 3aTeM BTO-
poii ouepenu (0HA U3 OUEpeIel MOXKET OKa3aThCsl MTyCTOM; B TOM CIIy4ae BbI-
BECTH JIJI HEE JIBE€ KOHCTAHTHI nil).

Dynamic17. Jlano uuciio D u ykazarenu P; u P, Ha Hadayo U KOHeIl ouepeu (eciu
ouepelb ABISETCA MycToM, To Py = P, = nil). J106aBUTH 371€MEHT CO 3HAYEHHUEM
D B KOHeIl ouepenn U BHIBECTH HOBBIC aJipeca Hayaia u KOHIAa OYepe/Iu.

Dynamic18. Jlano uucio D u yka3zarenu P; u P, Ha Ha4aJlo U KOHEI[ OYEPE/IH, CO-
JeprKalleil He MeHee ABYX 2JeMEHTOB. [|00aBUTh 3JEMEHT CO 3HaueHHeM D B
KOHEI[ OYePEId U U3BJICYb M3 OUEPEIU MEPBhIN (HaYalbHBIN) 2JIeMEHT. BbiBecTH
3HAYCHHUE U3BJICYCHHOI'O JJICMCHTA M HOBBIC ajpeca Havaja U KOHI[A OYEPE/IH.
[Tocre W3BIIEUEHUS DJIEMEHTA M3 OYEPEead OCBOOOIUTH MaMATh, 3aHHUMAEMYIO
JTHUM DJIEMEHTOM.

Dynamic19. Jlano uucio N (> 0) u ykazarenu P, u P, Ha Ha4aio U KOHEIl HEeMyCTON
ouepenu. M3Bneus u3 ouepenu N HaAYaIbHBIX DJIEMEHTOB M BBIBECTH MX 3Haue-
HUS (€CH oYepeab COACPKHUT MeHee N 3JIEMEHTOB, TO M3BJIEYb BCE €€ dJIEMEH-
ThI). BeIBecTH Takke HOBBIEC a/ipeca Havaja W KOHIAa odepeau (s MmycTor ode-
penu nBaxael BeiBecTd nil). Tlocme u3BnedeHUsT SJEMEHTOB U3 OYEPEId OCBO-
00X 1aTh MaMATh, KOTOPYIO OHU 3aHUMAJIH.

Dynamic20. /lausr ykazarenu Py u P, Ha Ha4ajao W KOHEIl HemycToi ouepeau. Ms-
BJIEKaTh U3 OYEPEIN DJIEMEHTHI, I0KA 3HAYEHUE HAYAJIbHOT'O 3JIEMEHTA O4YEpEIH
HE CTAaHET YETHBIM, U BBIBOJIUTh 3HAUEHUS U3BJICUEHHBIX AJIEMEHTOB (€CIHU OYe-
pellb HE COJIEPKUT JIEMEHTOB C YETHBIMU 3HAUYECHUSIMU, TO U3BJIEYb BCE €€ dJIe-
MEHTHI). BBIBECTH Tak)ke HOBBIE ajjpeca Havyala U KOHIA odepenu (sl mMycToi
ouepeau nBakapl BeiBecTH hil). [ocie u3BnedeHUs: 2IEMEHTOB U3 OYepean OC-
BOOOXK/IaTh MaMsITh, KOTOPYIO OHH 3aHUMAJIH.

Dynamic21. [lausl aBe ouepeau; aapeca Hadajga M KOHIIA MEpBOM paBHbI Py u P,, a
BTOpON — P53 u P, (ecnu o4yepeab SIBIAETCS MyCTOM, TO COOTBETCTBYIOIIUE al-
peca paBHbI nil). [lepemecTuTs Bce 2MeMEHTHI IEPBOM ouepeau (B MOPSAKE OT
Hayaja K KOHILy) B KOHEI[ BTOPOM oYepeu U BLIBECTH HOBBIEC aJipeca Hayajaa u
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KOHIIa BTOpoi ouepenu. Onepaiuy BbIICJICHUS U OCBOOOXKICHUS MaMSITH HE HC-
[10JIL30BaTh.

Dynamic22. JTano uuciio N (> 0) 1 1Be HEIyCThIe OYePE/In; ajJpeca Havajla U KOHIA
nepBou paBHel P u P,, a Btoport — P; u P,. IlepemMectuts N HadaJIbHBIX dJIe-
MEHTOB MEPBOM OoUepeau B KOHELl BTOpOM ouepenu. Eciau mepBas ouepenpb co-
JIEPKUT MeHee N 3JIEMEHTOB, TO MEPEMECTUTh M3 MEPBOM OYEpPEIU BO BTOPYIO
BCE 3JIEMEHTHI. BBIBECTH HOBBIE ajipeca Havalla U KOHIIA MEepBOii, a 3aTeM BTO-
poii ouepenu (I MyCTON odepenu ABaXAbl BeiBecTH nil). Oneparuu BoIgene-
HHS 1 OCBOOOXKICHHUS IAMSITH HE UCIIOJIB30BaTh.

Dynamic23. /laubl aBe HEmycThIe OYEPEIN; aapeca Havajla M KOHIIA TICPBOM pPaBHbI
P, u P,, a BTOpoui — P; u P,. llepemeniaTe 351eMEHTBI U3 Ha4Yaja epPBOU ouepe-
1 B KOHEI] BTOPOM, NTOKA 3HAYEHHE HAYAJIBLHOI'O 3JIEMEHTA MEPBOM O4Yepeau HeE
CTaHET YETHBIM (€CJIU MepBasi Ouepeb HE COAEPKUT YETHBIX FJIEMEHTOB, TO Ie-
PEMECTUTH U3 MEPBOM OYEPEAU BO BTOPYIO BCE AJIEMEHTHI). BrIBECTH HOBBIE a/l-
peca Hayaja M KOHLA IEepBOM, a 3aTeM BTOPOM odepenu (Uil MyCTOM odepenu
TBaXbI BRIBECTH nil). Omepanuu BeIIETCHUS U OCBOOOKIECHUS MaMSITH HE HC-
T110JIb30BaTh.

Dynamic24. [lanbl 1Be HEMyCThIE OYeped; aipeca Hadana U KOHIA IePBOM PaBHEI
P, u P,, a Bropoii — P; u P,. Ouepenu coaepxaT OJUHAKOBOE KOJIUYECTBO 3Jie-
MeHTOB. OOBEIMHUTH OYEPEIU B OJIHY, B KOTOPOH AJIEMEHTBI HCXOJHBIX Ouepe-
nel depemyrorcsi (Ha4MHAs C MEPBOTO DJIEMEHTa MepBOd odepenn). BeiBectn
yKa3aTeld Ha Hayallo U KOHEI MMoJydeHHOoW ouepean. Onepanuy BbIIEICHUS U
0CBOOOKICHUS TTAMSITH HE HCIIOJIh30BATh.

Dynamic25. [lanbl 1Be HEmyCThIe O4Yepean; aJpeca Havyaaa U KOHIIA TIEPBOi paBHbBI
P u P,, a BTopoii — P; u P4. DIIEeMEHTBI K10 U3 oUepeieil ynopsJ0ueHbl 10
BO3pacTaHHUIO (B HAMpPABJICHUH OT Hayaja odyepeau K KoHIy). OObeUHUTD OYe-
peaur B OJHY C COXPAHEHUEM YIIOPSAIOUEHHOCTH AJIEMEHTOB. BriBecTr ykaszaTenu
Ha HayaJo U KOHEI| MoJydyeHHOW ouepeaun. Oneparuu BbIACIEHUS U 0CBOOOXK-
NEHUS TaMATH HE UCIIOIb30BaTh, ot Data He U3MEHSTb.

Dynamic26. Jlausl yka3atenu P, u P, Ha Ha4ajao U KOHEIl ouepeau (eciu ouepellb
sBisieTcs myctor, To Py = P, = nil). Taxxe gano uucino N (> 0) u vHabop uz N
gucen. Onucary tun TQueue — 3anuchk ¢ AByms noysimu tuna PNode: Head
(Hauano ouepeou) u Tail (korey ouepeou) — u npouenypy Enqueue(Q, D), ko-
Topas A00aBIsAeT B KOHEI ouepeau () HOBBIM AeMEeHT co 3HadeHueM D (Q —
BXOJHOW U BbIXO/IHOM napameTp thna TQueue, D — BXOJHOM mapaMeTp LEI0ro
tuna). C momoirsio npoueaypsl Enqueue 106aBuTh B HCXOIHYIO OYepeIb JaH-
HbII1 HA0Op YKCell U BBIBECTH HOBBIE aJpeca €€ Hayaia 1 KOHIIa.

Dynamic27. Jlaus! yka3atenu P, u P, Ha Hayajlo U KOHEI[ OYepein, CoepKalieii He
MeHee TsaTH daeMeHToB. Mcmonssys tunm TQueue (cm. 3amanume Dynamic26),
omucath pyHkiuioo Dequeue(Q) 1enoro Tura, KOTopas W3BIEKACT U3 OYEPEIH
NEepBbIi (HA4YaJIbHBIN) 3JIEMEHT, BO3BPAIIAET €r0 3HaYEHUE U OCBOOOKIAET Ma-
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MSITh, 3aHIMAEMYIO M3BJICYCHHBIM 3JIeMEHTOM () — BXOJHOM M BBIXOJTHOM Ta-
pametp tumna TQueue). C momompo GyHknuu Dequeue u3BIedb U3 UCXOTHON
OYepeN MITh HAaYaTbHBIX SJICMEHTOB M BHIBECTH MX 3HAUYCHHsI. BhIBECTH Takxke
ajJipeca Hayvaja U KOHIA Pe3yIbTHPYIOIIEH ouepean (€ciid ouepeib OKaXeTCs
MTyCTOM, TO 3TU aJpeca TOHKHBI OBITh paBHBI nil).

Dynamic28. lans! yka3arenu P; u P, Ha Ha4ajio U KOHEIll oyepeau. Vcroab3ys ThIl
TQueue (cMm. 3amanmne Dynamic26), onucate Gynkiuio QueuelsEmpty(Q) noru-
YecKOro THIa, KOTopas Bo3Bpamiaer True, ecnu ouepenb Q mycrta, u False B
npoTuBHOM ciiydyae (O — BxoaHoil mapametrp tuna TQueue). Ucnomnb3ys 3ty
GYHKIUIO JIJIs1 IPOBEPKH COCTOSTHUSI ouepenu, a Takxke ¢(yHkiuioo Dequeue u3
3aganusi Dynamic27, u3Binedb U3 UCXOJHOM OUepeaH MATh HaYaIbHBIX AJIEMEH-
TOB (WJIM BCE COJIEpKAIMECS B HEM 3JIEMEHTHI, €CIIM UX MEHEE IIATH) U BBIBECTU
ux 3HaueHus. BriBectu Takke 3HaueHue ¢yHkuuu QueuelsEmpty nns momy-
YEHHOW OYEPEAU M HOBBIE aJIpeca €€ Havajla i KOHIA.

20.3 []eycesi3HbIU CrUCOK

Dynamic29. [an aapec P, 3anmcu tumna TNode, comepskamieii mone Data (1iesmoro
tumna) u noyst Prev u Next (tuma PNode — ykazarens na TNode). Dta 3anuch
cBsi3aHa noysiMu Prev u Next COOTBETCTBEHHO € MPEABIAYIIEN U MOCIEAYIOIIEH
3aIlMChIO0 TOTO € Tuia. BeiBecTn 3HadueHud nosjen Data npeapiayiien u nocmue-
IOYIOILIEH 3alucH, a TaKxke aapeca P u Ps; mpeaplaynien 1 nocaeayomen 3anm-
CH.

Dynamic30°. lar yka3arensb P; Ha Ha4aJlo HEIYCTOW IIENIOYKH 3JIEMEHTOB-3aIuCcei
tuna TNode, cBsI3aHHBIX MEXKIYy co00i ¢ moMoribio moss Next. Mcnonb3ys mo-
ne Prev 3amucu TNode, mpeoOpa3oBaTh UCXOIHYIO (00HOCB53HY10) TICTIOUKY B
08y C6s3HYI0, B KOTOPOU KaXKIbI 3JIEMEHT CBSI3aH HE TOJBKO C MOCIEAYIOIIUM
AJIeMEHTOM (C MOMOIIbI0 1oyt Next), HO U ¢ MPeabIAYIUM (C TIOMOIIBIO MOJIS
Prev). Ilosie Prev nepBoro ajemMeHTa MoJoKUTh paBHBIM nhil. BeiBecTH ykasarenb
Ha TIOCJIETHUIN 3J€MEHT MPeoOpa30BaHHON LIETTOYKH.

B 3aganusax Dynamic3 1-Dynamic69 ctpykrypa «0s8ycesasuuiii cnucok» (doubly
linked list) monenupyercs nenoukoii y3nos-3anuceir Tuna TNode, CBSI3aHHBIX KakK C
MPEABITYIIAM, TaK U C MOCTAeAYIomuM y3iaoM (cM. 3aganue Dynamic30). [Tone Next
MIOCTICTHETO AJIEMEHTA IETI0YKH U ToJie Prev mepBoro syieMeHTa 1ernovKy paBHBI hil.
Jlis mocTtymna K J000MYy 3JIEMEHTY JIBYCBSI3HOTO CIHMCKAa JOCTaTOYHO MMETh yKasa-
TeTh Ha OJIMH W3 €Tr0 AJIEMEHTOB, OJIHAKO ISl YCKOPEHHS OIMepalruii CO CIHCKOM
0OBIYHO XPaHSAT TPU yKa3aTessi: Ha nepauiti 31eMeHT criucka (first), Ha ero nocneonuti
anemeHT (last) u Ha mexkywuti 3nement (current). [{s mycToro cnucka Bce 3TH yKasza-
TeJH ToJiararoTcst paBHbIMU nil. Kak B cimydae creka u ouepenu, 3HaueHuem dIEeMEHTa
CIHMCKa CUMTAETCs 3HaueHue ero mnois Data.
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Dynamic31. Jlau yka3areib Py Ha OJMH U3 3JIEMEHTOB HEIYCTOrO JIBYCBSA3HOI'O CITH-
cka. BeiBecT unciio N — KOJIMUECTBO 3JIEMEHTOB B CIIMCKE, 4 TAKXKE YKA3aTEIIN
P, u P, Ha epBbIN U MTOCIETHUM 3JIEMEHTHI CIIMCKA.

Dynamic32. Jlausl uncna D; u D, u yka3aTenb Py Ha OJJUH U3 3JIEMEHTOB HEIyCTOI'O
JIBYCBSI3HOTO cmHcKa. JJ0OaBUTh B HAYAJIO CIIMICKA HOBBIA AJIEMEHT CO 3HAYCHU-
eM D;, a B KOHEIl — HOBBIM 2JIEMEHT CO 3HaueHueM [,. BeiBecTu anpeca nepBo-
IO ¥ MOCJIETHETO 3JIEMEHTOB MOJIYYEHHOTO CIIUCKA.

Dynamic33. dano uucno D u yka3zarenb Py Ha OJWH U3 JIEMEHTOB HEIyCTOTO JIBY-
CBSI3HOTO CIKMCKa. BCTaBUTH mepe/l TaHHBIM 3JIEMEHTOM CIUCKA HOBBIN 3JIEMEHT
co 3HaYeHUEM D U BBIBECTH yKa3aTelb Ha JOOABICHHBIN JIEMEHT CIIHCKA.

Dynamic34. [ano uucino D u yka3zarenb Py Ha OJWH U3 3JIEMEHTOB HEIyCTOTO JBY-
CBSI3HOT'O CIMCKa. BcTaBUTH MOCHE TaHHOTO 3JIEMEHTA CIUCKA HOBBIM 3JIEMEHT
co 3HaYeHUEeM D U BBIBECTH yKa3aTelb Ha J0OaBIICHHBIN AJIEMEHT CIHUCKA.

Dynamic35. lans! yka3arenu P; u P, Ha MepBbIi U MOCIEIHUN 3JICMEHTBI BYCBSI3-
HOTO CIIMCKAa, COJEpPIKallero He MeHee IBYX 3JeMeHTOB. [IpomybmupoBath B
CITUCKE TEPBBIA M TMOCIETHUN IJIEMEHTHI (HOBBIC AJIIEMEHTHI JOOABIATH TMEpe]
CYILIECTBYIOIIMMHU 3JIEMEHTAMHU C TAKUMH K€ 3HAUYCHUSIMHU ) U BBIBECTH YKa3aTellb
Ha TIEPBBII 3JIEMEHT MPe0OpPa30BaHHOTO CITUCKA.

Dynamic36. lans! yka3arenu P; u P, Ha MepBbIi U MOCIEIHUN 3JICMEHTBI IBYCBSI3-
HOTO CIIMCKAa, COJEpPJKallero He MeHee IBYX 3JeMeHTOB. [IpomybmupoBath B
CIIUCKE TEPBBIA M TOCIETHUN IJIEMEHTHI (HOBBIC AJIEMEHTHI JOOABISATH IMOCHE
CYILIECTBYIOIIUX 3JIEMEHTOB C TAKUMHU K€ 3HAUCHUSIMH ) U BBIBECTH yKa3aTellb Ha
MOCJIETHUN 3JIEMEHT IPeoOpPa30BaHHOIO CIHCKA.

Dynamic37. Jlan yka3aTenb Py Ha IEPBBIN 3JIEMEHT HEITYyCTOTO JBYCBS3HOTO CITHCKA.
[TponyOnupoBaTh B CIIHCKE BCE AJIEMEHTHI ¢ HEYECTHBIMH HOMEpaMH (HOBBIC
DJIEMEHTHI JT00aBIIATH TEpPE] CYIIESCTBYIONUME 3JICMCHTAMHU C TAKMMHU XK€ 3Ha-
YCHUSIMHU) U BBIBECTH YKa3aTellb Ha MEPBBIA AJIEMEHT MpeoOpa3oBaHHOTO CITH-
CcKa.

Dynamic38. Jlan yka3aTenb Py Ha IEPBBIN 3JIEMEHT HEITYCTOT'O JIBYCBS3HOTO CITHCKA.
[MpoayOmupoBaTh B CHHCKE BCE 3JEMEHTHI C HEYCTHBIMH HOMEpaMH (HOBBIC
DJIEMEHTHI TOOABJISITH MOCJE CYHICCTBYIOIIMX 3JIEMEHTOB C TAaKUMH JKE 3Haue-
HUSIMH) ¥ BBIBECTH yKa3aTesb Ha MOCJICTHUHI JIEMEHT MPeoOpa3oBaHHOIO CITH-
CcKa.

Dynamic39. Jlan yka3aTenb Py Ha IEPBBIN 3JIEMEHT HEITYCTOT'O JIBYCBS3HOTO CITHCKA.
[TpoayOmupoBaTh B CIIMCKE BCE AJIEMEHTHI ¢ HCUCTHBIMU 3HAYCHHUSIMH (HOBBIC
DJIEMEHTHI J100aBIIAThH TEPE]] CYIIESCTBYIONUME 3JICMCHTAMHU C TAKMMHU XKE 3Ha-
YCHUSIMHU) U BBIBECTH yKa3aTellb Ha MEPBBIA AJIEMEHT MpeoOpa3oBaHHOTO CITH-
CcKa.

Dynamic40. /lan yka3arenb P; Ha MEPBBIA JJIEMEHT HEMYCTOrO ABYCBSA3HOTO CITUCKA.
[Ipony6nupoBaTh B CHMCKE BCE AJIEMEHTHI C HEUETHBIMU 3HAYEHUSMH (HOBBIE
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OJICMCHTbBI I[O63BJ'I$ITI> oCJIC CyHmCCTBYIOIIUX 3JIEMCHTOB C TaAKHMMHU KC 3HAYC-
HI/IHMI/I) M BBIBCCTHU YKa3aTCJIb Ha HOCJICI[HI/IfI OJICMCHT Hp606paBOBaHHOFO CIIN-
CKa.

Dynamic41. Jlan yka3zarens Py Ha OJMH U3 3JICMEHTOB HEIyCTOTO JBYCBSI3HOTO CITH-
CKa. YIanuTh U3 CIHCKA JAHHBIMA 3JIEMEHT U BBIBECTH J[Ba yKa3aTelss: Ha dJe-
MEHT, PEALIECTBYIONINNA YAAICHHOMY, U Ha 3JIEMEHT, CISAYIOIIHUMA 3a yajaeH-
HBIM (OJIMH WX 00a 3THX 3JIEMEHTa MOTYT OTCYTCTBOBATH; JIJIsl OTCYTCTBYIOIIUX
aneMeHToB BbIBOIUTH nil). Tlocrme ynaneHus: snemeHTa U3 CHMCKa OCBOOOIWTH
MaMsITh, 3aHUMAEMYIO 3TUM 3JIEMEHTOM.

Dynamic42. Jlan yka3arenb P; Ha IEpBbIil 2JIEMEHT JIBYCBSI3HOTO CITMCKA, COACpIKaA-
IIEr0 HE MEHEE JIByX 3JIEMEHTOB. Y IaJUTh U3 CIUCKA BCE 3JEMEHTHI C HEYeT-
HBIMM HOMEpaMH U BBIBECTH yKa3aTelb Ha MEPBBIN 3JE€MEHT NMpeoOpa30BaHHOTO
cnucka. [locne yganenus 371eMEeHTOB U3 CIIMCKA OCBOOOXKAATh MaMATh, KOTOPYIO
OHM 3aHUMAJIH.

Dynamic43. [lan yka3arenb P, Ha IEpBbIid 3JIEMEHT HEMYCTOTO IBYCBS3HOTO CIHCKA.
VY nanuth U3 CHUCKa BCE 3JIEMEHThI C HEUETHBIMU 3HAYEHUSIMU U BBIBECTH yKa3a-
TeJIb HA MEPBbII 3JIEMEHT MPeoOpPa30BaHHOIO CIHUCKA (€CIaM B pe3yjbTare ynaa-
JICHHSI JIEMEHTOB CITUCOK OKa)XeTCsl MycThIM, TO BbiBecTH nil). [locne ypanenus
AJIEMEHTOB M3 CIIUCKA OCBOOOKIATh MaMsTh, KOTOPYIO OHHU 3aHUMAJIH.

Dynamic44. Jlan yka3zarens Py Ha OAWH U3 3JIEMEHTOB HEIyCTOTO JBYCBSI3HOTO CITH-
cka. [lepemecTuTh NaHHBINA AJIEMEHT B KOHEI[ CIHCKA M BBHIBECTH yKa3aTeld Ha
NEPBBIN M MOCIEIHUN 3JIEMEHTHI IPe00pa3oBaHHOrO crucka. Onepanuu Bbije-
JICHUSI K OCBOOOXKICHHSI TAMSATH HE MCIIOJIb30BaTh, MMoJisl Data He U3MEHSITh.

Dynamic45. Jlan yka3zarens Py Ha OAWH U3 3JIEMEHTOB HEIyCTOTO JBYCBSI3HOTO CITH-
cka. [lepeMecTHTh TaHHBINA 3JIEMEHT B HA4aJIO CIIMCKA M BBIBECTH YKa3aTeNd Ha
MIEPBBIA ¥ MOCICTHHUIA AIIEMEHTHI Pe00pa3oBaHHOrO cnucka. Onepanuu Bblje-
JICHUSI ¥ OCBOOOXKICHHSI TAMSATH HE MCIIOJIb30BaTh, MMOJIsl Data He N3MEHSITh.

Dynamic46. Jlaro gucino K (> 0) u yka3arenb Py Ha OJJUH U3 DJICMEHTOB HEITyCTOTO
JIIBYCBSI3HOTO CcHUCKA. [lepeMecTUTh B CIIMCKE JAaHHBIA 3JIEMEHT Ha K MO3ULIUHU
BIIepe]T (€C/IM MOcie JaHHOTO AJIEMEHTa HaXOAUTCsl MeHee K 2JIEeMEHTOB, TO Tie-
PEMECTHUTh €r0 B KOHEII CIKCKAa). BhIBECTH yKa3aTesln Ha MEPBbIA U MOCICIHUN
AJIEMEHTHI MpeoOpa3oBaHHOrO crnucka. Onepaiuu BhIICICHUS U OCBOOOKICHUS
IMaMsTH HE MCII0JIL30BaTh, MoJist Data He M3MeHSTh.

Dynamic47. laro gucno K (> 0) u yka3arenb Py Ha OJJUH U3 DJICMEHTOB HEITyCTOTO
JIIBYCBSI3HOTO CHUCKA. [lepeMeCcTUTh B CIIMCKE JAaHHBIA AJIEMEHT Ha K MO3ULIUHU
Hazaj (eciau mepeja JaHHBIM AJIEMEHTOM HaXOJUTCs MeHee K 3JIEeMEHTOB, TO Tie-
PEMECTHUTh €ro B HavaJio CIKcKa). BeiBecTr ykazarenu Ha NepBbId U MOCICIHUN
AJIEMEHTHI MpeoOpa3oBaHHOrO crnucka. Onepaiu BhIICICHUS U 0CBOOOXKICHUS
MaMsTH HE UCII0JIb30BaTh, 110 Data HE U3MEHSITD.

Dynamic48. laubl yka3zatenu Py u Py Ha J1Ba pa3jMyHBIX JJIEMEHTa JBYCBS3HOI'O
cnucka (3JIEeMEHT ¢ aJipecoM Py HaXOJIUTCS B CIIUCKE NEPe AIEMEHTOM C aJipe-
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COM Py, HO HE 0053aTCIBHO paAaIOM C HI/IM). [TomeHsATE MecTaMu JaHHBIC 5JICMCH-
Tbl 1 BBIBECTH YKa3aTCJIb Ha HCpBBIﬁ 9JICMCHT Hp606paBOBaHHOFO cnucka. Orme-
pauun BBIACICHUA U OCBO60}KIICHI/ISI nmaMsiTu HC HCIIOJIB30BaTh, ITOJIA Data ne
HU3MCHATD.

Dynamic49°. [lan yka3atenb P; Ha MEPBBIA JEMEHT HEIyCTOTO JBYCBSA3HOTO CITH-
cka. [leperpynnupoBath €ro 3J€MeHThI, IEPEMECTUB BCE IJIEMEHTHI C HEUETHBI-
MU HOMEpPAaMH B KOHELl CIHMCKa (B TOM K€ MOPSAJKE) U BBIBECTH yKa3aTelb Ha
NEPBBINA 3JIEMEHT MpeoOpa3zoBaHHOrO crucka. Onepanuu BbIIEICHHUS U 0CBOOO-
KIACHUS NaMATH HE UCII0JIb30BaTh, ol Data HE U3MEHATD.

Dynamic50. /lan yka3arenb Py Ha MEePBBIi 2JIEMEHT HEMYCTOrO ABYCBSA3HOTO CITUCKA.
[leperpynnupoBaTh €ro 3J€MEHThI, IEPEMECTUB BCE 3JEMEHTHI C HEYETHBIMU
3HAYECHHUSIMU B KOHEI] CIIUCKA (B TOM K€ IMOPSAJKE) U BBIBECTH yKa3aTesb Ha Iep-
BBIil AJIEMEHT npeoOpa3oBaHHOrO crucka. Onepaiuy BblIEICHUS U 0CBOOOXK Ie-
HUS [MaMTH HE UCIOJIb30BaTh, MoJs Data He U3MEHSATS.

Dynamic51. [lanbl 1Ba HemycThIX OBYCBSI3HBIX CIHCKA U CBS3aHHBIC C HUMH yKa3a-
tenu: Py u Pp yKa3pIBalOT HA NEPBBIN U MOCIEIHUMN 2JIEMEHTBI IIEPBOTO CIIMCKA,
Pc— Ha oauH u3 3neMeHTOB BTOporo. OO0beAMHUTD UCXOAHBIE CITUCKHU, TOMEC-
THB BCE 3JIEMEHTHI IEPBOT0O CIUCKA (B TOM XK€ MOPAJIKE) Mepel JaHHBIM 3JIEMEH-
TOM BTOPOT'O CIIMCKA, U BBIBECTH YKA3aTEJIW HA MEPBBIN U MOCIECIHUN AIIEMEHTHI
00BEAMHEHHOTO crucka. Onepanuu BbIJIEICHUS U OCBOOOXKICHUS NaMSITH HE
UCII0JIB30BAaTh.

Dynamic52. [lanbl 1Ba HEMyCTHIX JABYCBSI3HBIX CITHCKA U CBS3aHHBIC C HUIMHU yKa3a-
Tenu: Py 1 Pg yKa3pIBatOT HA MEPBBIM U MOCIEIHUN JIEMEHTHI IIEPBOTO CIIUCKA,
Pc— Ha onuH U3 31eMeHTOB BTOporo. OObeIMHUTD UCXOIHBIC CITUCKH, TIOMEC-
THUB BCE DJIEMEHTHI MEPBOT0O CHHUCKa (B TOM XK€ MOPSIKE) MOCJEe JTaHHOTO dJie-
MEHTa BTOPOTO CMUCKA, M BRIBECTH yKA3aTEJIM Ha MEPBbIA U MOCIEIHUMN JIEMEH-
Thl 00bEIMHEHHOTO cricKa. Orepaliyu BbIJACICHUS U OCBOOOKISHUS TaMSITH He
HCITOJIb30BaTh.

Dynamic53. [danbl ykazatenu Py u Py Ha J1Ba pa3iMyYHBIX JJIEMEHTa JABYCBS3HOTO
CIIMCKA; JIEMEHT C aipecoM Py HaXOIUTCS B CIIHCKE MEpe]] JIEMEHTOM C ajpe-
coM Py, HO He 00s13aTe’bHO PSAIOM C HUM. [lepeMecTHTh 3JIEMEHTBI, PAacHoio-
’KEHHBIC MEX]y JaHHBIMHU dJIEMEHTaMU (BKJIFOUYasl JaHHBIC 3JIEMEHTHI) B HOBBIN
CIHCOK (B TOM e Topsiike). BeIBecTH yka3arenun Ha IepBbIe JIEMEHTHI IPe00-
pPa30BaHHOTO W HOBOTO CHHCKOB. Ecim mpeoOpa3oBaHHBIN CHUCOK OKaXKETCS
MYCTBIM, TO CBSI3aHHBII C HUIM yKa3aTelb MOJO0XHUTh paBHBIM nil. Onepanuu BbI-
AETCHMS] U OCBOOOKICHUS TAMSITH HE MCIIOJIb30BaTh.

Dynamic54. Jlanwbl ykazatenu Py u Py Ha JBa pa3IMYHBIX AJIEMEHTa JBYCBS3HOTO
CTIMCKA; DJIEMEHT C aApecoM Py HaXOAMUTCS B CHHCKE MEpPe]] IEMEHTOM C aipe-
coM Py, HO He 00s3aTeNbHO PSJIOM ¢ HUM. [lepeMecTHUTh 3JIeMEHTHI, pacIoJio-
KCHHBIC MKy aHHBIMH dJIeMEHTaMH (HE BKIIFOYAs JaHHBIC DJIEMEHTHI) B HO-
BBII CIHCOK (B TOM jk€ TOpsKe). BeiBecTn yka3aTenu Ha MEpBBIC JICMEHTHI
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Hp606paBOBaHHOFO 1 HOBOT'O CIIMCKOB. ECIIM HOBBIM CIIMCOK OKaXKETCS ITyCTBIM,
TO CBSI3aHHBIM C HUM YKa3aTclib IMOJIOKUTb PpaBHBIM nil. OHepaHI/II/I BBIJCJICHUA U
OCBO60)KI[€HI/I$I maMsiTu HE UCITIOJIb30BAaTh.

Dynamic55°. Jlan ykasarenb P; Ha TIEPBBIH 3JIEMEHT HEMYCTOTO JBYCBS3HOTO CITH-
cka. [IpeoOpazoBaTh CIUCOK B yuKIUYeCKUll, CBSI3aB €ro MOCICTHUN IEMEHT C
MOMOIIIO TT0Js1 Next ¢ TIepBbIM, a TIEPBbIi 3JIEMEHT C MOMOIIbIO T0JIsl Prev — ¢
MOCJICTHUM, W BBIBECTH yKa3aTelb Ha 3JEMCHT, KOTOPBIM OBbLI MOCICTHUM dJIe-
MEHTOM HCXOJIHOTO CITHCKA.

Dynamic56. Jlansl ykaszareiau Py u P, Ha NEPBbIA ¥ HOCICAHUHA 3JIEMEHTBI HEITYCTO-
ro JBYCBSI3HOIO CIIMCKA, COJEPIKAILEr0 YETHOE KOJHMYECTBO DJIEMEHTOB.
[Ipeo6pa3oBarh CIMCOK B JIBa yukauueckux crnucka (cM. 3aganue Dynamic55),
IIEPBBIA M3 KOTOPBIX COJNEPKUT IEPBYIO IOJOBUHY JJIEMEHTOB MCXOJIHOTO
CIIMCKa, a BTOPOM — BTOPYIO MOJIOBHHY. BeiBecTn ykasarenu P, u Pz Ha 1Ba
CPEIHMX 3JIEMEHTA UCXOJIHOIO CIHCKA (JIEMEHT € aipecoM P4 JOJIKEH BXOAUTh
B MEPBBIM IUKIMYECKUN CIUCOK, a 3JEMEHT C aapecoM Pz — BO BTOpOH).
Onepanuu BbACTEHUS U OCBOOOXKICHHS MaMITH HE UCIIOJIb30BATh.

Dynamic57. Jlano uncio K (> 0) u ykazarenu P, u P, Ha TIEPBBIA U IMOCIICIHUN dJIe-
MEHTBI HEIYCTOT'0 JIBYCBA3HOTO cnucKa. OCYLIECTBUTh YUKAUUECKUL CO8US DTIE-
MEHTOB cnucka Ha K mo3unuid Boepesa (TO €CTh B HANpaBICHUU OT Hayana K
KOHILy CITMCKA) U BBIBECTH yKa3aTeJu Ha MEPBbIM U MOCIEAHUIN 3JIEMEHTHI MOJTy-
YEHHOT0 CMHCKa. /(s BBIMOMHEHUS! LUKIMYECKOTO CABUIa ImpeoOpa3oBaTh UC-
XOJIHBIM CHHUCOK B HUKJIWYeckui (cM. 3amanre Dynamic55), mocie 4ero «paso-
pBaTh» €ro B MO3UIIMHU, COOTBETCTBYIOLIEH NaHHOMY 3HaueHuro K. Omnepanuun
BBIJICJICHUS] K1 OCBOOOXKICHHS TIAMSITU HE UCIIOJIb30BaTb.

Dynamic58. Jlano uncio K (> 0) u yka3arenu Py v P, Ha IEpBBIN U TTOCIICTHU 3J1e-
MEHTBI HEIYCTOTO JBYCBS3HOTO crucKa. OCYIIECTBUTD YUKIUYECKUL CO8U2 DIIe-
MEHTOB cIiiucKa Ha K mo3uiuii Ha3aj (TO eCTh B HAIIPABJICHUHU OT KOHIIA K HaYa-
Jy CIIMCKA) ¥ BHIBECTH YKa3aTe/Id Ha MEPBBIN M MOCICIHUIN 27IEMEHTHI ITOJTyYCH-
HOTO crucka. JIJisi BBIMOJHCHUS [UKIMYECKOrO CABHIA MPeoOpa3oBaTh MCXOI-
HBII CMHCOK B NHMKIMYECKUU (cM. 3amanme Dynamic55), mocie dero «paszo-
pBaTh» €ro B MO3UIIMH, COOTBETCTBYIOIICH JaHHOMY 3HaueHHio K. Omneparuu
BBIJICIICHUS U OCBOOOK/ICHHS TAMSATH HE UCIIOIb30BATh.

Dynamic59. Jlausl ykazarenu Py, P, u P; Ha HepBbId, MOCACAHUNA U TEKYIIUN 3JIe-
MEHTBI JIBYCBA3HOI'O CIUCKA (E€CJIM CIUCOK SBISETCA MyCThIM, TO P} = P, = Py =
= nil). Taxxke gano uuciao N (> 0) u Habop u3 N uucen. Onucarp Tun TList —
3amuck ¢ noysimu First, Last u Current Tuma PNode (mmonst yka3sIBaroT COOTBET-
CTBEHHO Ha nepevlil, NOCIeOHUl N MmeKyujuli SIEMEHTBI CIIHCKA) — U IPOLEAYPY
InsertLast(L, D), koTopast 100aBJIIET HOBBII AJIEMEHT CO 3HaAYeHHEM D B KOHET]
criicka L (L — BXOJHOM M BBIXOJHOM mapameTp Tuma TList, D — BXoaHOM na-
pametp 1enoro tumna). Jlo0aBleHHbIN AIEMEHT CTAaHOBUTCS TeKyluM. C moMo-
IbIO 3TOW MPOIEAYPhl JOOABUTH B KOHEI[ MCXOJHOIO CIMCKA JAaHHBIM HAOOp
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YHCCII (B TOM XK€ nopsmKe) M BBIBECTH HOBBIC aJJp€cCa €ro mncpBoro, rnmocjacaHero
M TCKYHICTO 5JICMCHTOB.

Dynamic60. /lansr ykazarenu P, P, u P; Ha TIEpBbBIH, MOCIACAHUNA U TEKYIIUNA 3JIe-
MEHTHI JBYCBSI3HOT'O CIKCKA (€CIH CIUCOK SIBISETCSA MYCThIM, TO Py = P, = P53 =
= nil). Taxxe nano yuciao N (> 0) u Habop u3 N uucen. Ucnonb3ys tun TList
(cm. 3aganue Dynamic59), onucars nponenypy InsertFirst(L, D), koTopas no-
OaBJseT HOBBIM 2JIEMEHT CO 3HaueHHueM D B Havayo cnucka L (L — BXOIHOH |
BbIXOAHOW mapameTp tuma TList, D — BxonHo# mapametp menoro tuna). Jo-
OaBJICHHBIA JIEMEHT CTAHOBUTCA TEKymUM. C MOMOIIBIO ATOW MPOIEAYPHI J10-
0aBUTH B HAYAJIO UCXOAHOTO CIIUCKA JaHHBIA HAOOp uucen (100aBiIeHHbIE Ynca
OyayT pacronaratbcsi B CIIUCKE B 0OpaTHOM TIOPSIIKE) M BEIBECTH HOBBIE ajjpeca
€ro MepBOro, MOCIEAHETO U TEKYIIETO 3JIEMEHTOB.

Dynamic61. [lan HenycToil ABYCBSI3HBIM CIUCOK, MEPBBIM, MOCICIHAN M TEKYIIUH
3JIEMEHTBI KOTOPOro UMEKT aapeca Py, P, u P;. Takxe nassl nsate ynucen. HMc-
nonp3yst Tum  TList (cm. 3amanme Dynamic59), omwmcats mponenypy
InsertBefore(L, D), koTopasi BCTaBIsIET HOBBIN 3JIEMEHT CO 3HaueHueM D mepes
TEeKYIIUM 3JIEMEHTOM cnucka L (L — BXOAHOW W BBIXOJHOHM IMapaMeTp THIa
TList, D — BX0JHOW MapaMmeTp IeJ0ro Tumna). BcTaBieHHBIN AIEMEHT CTaHO-
BUTCS TeKyIIUM. C TOMOIIBIO 3TOW MPOUEAYPHl BCTABUTH IATh JAHHBIX YUCEI B
MCXOJHBIN CIIMCOK U BBIBECTH HOBBIE a/Ipeca €ro MnepBoro, NOCIEIHETO U TEKY-
IIETO JIEMEHTOB.

Dynamic62. Jlan HemycToil ABYCBS3HBIN CHHUCOK, IMEPBBIMA, MOCISIHAN U TEKYIIUN
BJIEMEHTBI KOTOPOTO UMEKT anpeca Py, P, u P;. Takxke nansl nsate yucen. Mc-
nonb3yss Tun TList (cMm. 3aganume Dynamic59), onucare mnpoueaypy
InsertAfter(L, D), koTopas BCTaBJISE€T HOBBIM AJIEMEHT CO 3HaueHHeM D mocie
TEKYLIEro 3JIeMeHTa cnucka L (L — BXOJHOM M BBIXOJHOW MapameTp TUIa
TList, D — BX0OJHOI mapaMeTp IeJIOT0 TuMa). BcTaBaeHHBIN 3J€MEHT CTaHo-
BUTCS TeKyIMM. C MOMOUIBIO 3TOM MPOUEAYPhl BCTABUTH NSATh JaHHBIX YHCEIl B
MCXOJHBIN CIIMCOK M BBIBECTH HOBBIE a/Ipeca €ro MepBoro, MOCIEIHETO U TEKY-
LIEr0 2JIEMEHTOB.

Dynamic63. /lan HenmycToil ABYCBSI3HBIM CIHCOK, MEPBBIMA, MOCICIHAN M TEKYIIUH
AIIEMEHTHI KOTOPOro MMeEIoT aapeca Py, P, u P;. Ucnonws3ys tun TList (cm. 3a-
nanue Dynamic59), omucars nponeaypsl ToFirst(L) (memaeT TeKymuM nepBblit
anemeHT criucka L), ToNext(L) (nenaeT TeKyluM B COUCKE L CIIeIyIOMU 31e-
MEHT, €CJIM OH cyulecTByer), SetData(L, D) (mpucBauBaeT TEKyIIEMY 3JIEMEHTY
criicka L 3HaueHue D nenoro tumna) u ¢yskiuto IsLast(L) morudyeckoro tuma
(Bo3Bpamaet True, eciau TEKyIIUMNA 3JIEMEHT CIUCKa L SBIISETCS €ro MOCJIeIHUM
anemeHntoM, u False B mpotuBHOM ciydae). I[lapamerp L umeer tun TList; B
nporeaypax ToFirst u ToNext oH siBisieTcs BXOAHBIM M BBIXOAHBIM. C mIOMO-
HIbIO ATUX Tpoleayp U GYHKIHUN IPUCBOUTH HYJIEBbIE 3HAUEHHS DJIIEMEHTaM HUC-
XOJITHOTO CIIMCKAa C HEYETHBIMU HOMEPAMU U BBIBECTH KOJIMYECTBO 3JIEMEHTOB B
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CIIMCKE, a TaKXKC HOBBIC aJfpccCa €ro nepBoro, nmoCjacaAdcero 1 TCKymero 3JCMCH-
TOB (TGKYHII/IM AJIEMEHTOM JIOJKE€H CTAaTh IOCJICAHUM DJIEMEHT CHI/ICKa).

Dynamic64. lan HemycToil ABYCBSI3HBIN CIHUCOK, IMEPBBINA, MOCISAHAN U TEKYIIUN
AJIEMEHTHI KOTOPOTO UMEIOT ajpeca Py, P, u P;. Ucnonb3ys tun TList (cMm. 3a-
nanue Dynamic59), onucats nponeaypsl TolLast(L) (nenaet TekyumMm mocie-
HUM 351eMeHT crucka L), ToPrev(L) (aemaeT TeKyluM B CUCKe L Mpeblynii
AJIEMEHT, eclu OH cymiecTByeT) U pynkunu GetData(Ll) uenoro Tuma (Bo3Bpa-
aeT 3HaYeHWe TEeKymero snemeHTa cnucka L), IsFirst(L) mornueckoro tuma
(Bo3Bpamraer True, ecnu TEKyHIUMH 3JIEMEHT CHHCKa L SIBISIETCS €ro MEPBbIM
sanementoM, u False B mpotuBHOM ciyuae). [lapamerp L umeer tunm TList; B
npouenypax ToLast u ToPrev oH siBiisieTcsl BXOOHBIM U BBIXOIHBIM. C TOMOILBIO
ATUX MpoLEeayp U (YHKIMI BBIBECTH BCE YETHBIC 3HAYCHHS DJIEMEHTOB MCXOJI-
HOT'O CIMCKA, TPOCMAaTpUBasl CIIUCOK C KOHUA. BbIBECTH TakKe KOJIMYECTBO dJe-
MEHTOB B CITHCKE.

Dynamic65. [lausr ykazarenu P;, P, u P; Ha MepBbIi, MOCICIHUN U TEKYIIUH 3Jie-
MEHTHI IBYCBSI3HOTO CITMCKA, COJIEPIKAIIETO HE MEHEe TISATH AJIeMeHTOB. M cmoms-
3ys tun TList (cM. 3aganue Dynamic59), onucate ¢pynkuuio DeleteCurrent(L)
LEJIOr0 TUMA, YIAJSIONIYI0 U3 CIUCKa L TeKYIIMHA 3JIEMEHT U BO3BpAIIAIONIYIO
ero 3HaueHue (L — Bx0aHOM U BeIxoAHOM mapamerp tuna TList). [Tocne ynane-
HUS 3J€MEHTA TEKYIIUM CTAHOBUTCS CIEAYIOIIMM 3JIEMEHT WUIIU, €CIH CIIEeTyIO-
IIEr0 AJIEMEHTa HE CYLIECTBYET, MOCAEAHUN AIeMEeHT cnucka. OyHKIUS TaKxKe
0CBOOOXIAET MaMsTh, 3aHUMAEMYIO yIAJIEHHBIM 3J1eMeHTOM. C OMOILBIO 3TOM
(GYHKIMH yIaauTh U3 UCXOJIHOTO CIMCKA TMATH 3JICMEHTOB M BBIBECTU WX 3HAYe-
HUs. BeIBeCTH Takke HOBBIE ajpeca MepBOTo, MOCIEAHETO W TEKYIIETO JIeMEH-
TOB CITHCKA.

Dynamic66. [{ausl ykaszarenau P;, P, u P; Ha MepBbIi, MOCIEIHNNA U TEKYIIUH 3Jie-
MEHTBI HEMyCTOro ABYCBSI3HOTO crucka. Mcmons3ys tun TList (cM. 3amanue
Dynamic59), onucats npouenypy SplitList(L,, L,), KOTopas IEPEHOCUT dIEMEH-
ThI CIIUCKA L | OT TEKYIIETro /10 TIOCJIETHET0 B HOBBIN CITUCOK L, (TakKuM 00pa3om,
CIIMCOK L AENUTCA Ha JIBE YaCTH, IPUYEM IIEpBasi 4aCTh MOYKET OKa3aThCs IyC-
toif). [lapamerpsl mponeaypsl umeroT tun TList; mepBblii mapaMeTp sSBISETCS
BXOJHBIM U BBIXOJHBIM, BTOPOW — BBIXOAHBIM. TEKyIIMMH 3JIEMEHTAMH HEITyC-
TBIX PE3YJBTUPYIOLINX CHUCKOB CTAHOBATCS UX IEPBbIE JIeMEHTHI. Onepanuun
BBIJICJICHUSI U OCBOOOXKICHUS MaMsITH B MPOLIEAype HE UCNOIb30BaTh. C momo-
HIbIO 3TOM MpPOLEIypbl pa30UTh UCXOAHBIM CIHUCOK Ha JBa M BBIBECTH ajpeca
NIEPBOrO, MOCIEIHETO U TEKYIIETO JIEMEHTOB MOJYUYEHHBIX CIIMCKOB.

Dynamic67. Jlanbl ykazarenu Ha MEpBBIA, TOCICTHUN M TEKYIIHNA SJIEMEHTHI JBYX
HEMYCThIX JIBYCBSI3HBIX CHUCKOB. Mcmomb3ys tum TList (cm. 3amaHue
Dynamic59), onucates npouenypy AddList(L;, L,), koTtopas n100aBisieT Bce dJie-
MEHTHI U3 cTHCKa L, (B TOM K€ MOPSAKE) B KOHEI] CIHCKa L; B pe3yibTare CIu-
COK L, CTAaHOBHTCS MYCTHIM. TEKYIIMM 3JIEMEHTOM CIHUCKa L; CTAHOBUTCS Tep-
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BbIM 13 100aBIIeHHBIX 37eMeHTOoB. O0a mapameTpa npoieaypsl umeroT Tun TList
U SIBJISIIOTCSI BXOAHBIMU U BBIXOJHBIMU. OTIepaliiy BbIICICHHUS U OCBOOOKICHUS
naMsITH B TPOIEAype HE HCMOJb30BaTh. C MOMOIIBIO 3TOW Mpoueaypsl 100a-
BUTH BTOPOI U3 UCXOJHBIX CIIMCKOB B KOHEI[ IEPBOT0O U BHIBECTHU aJIpeca NEPBO-
r0, TOCJICTHETO ¥ TEKYIIETO 3JIEMEHTOB 00bETMHEHHOTO CIIHCKA.

Dynamic68. Jlanbl yka3aTenu Ha MEpPBBIH, MOCACAHUA M TEKYIIUH 3JIEMEHTHI ABYX
HEMYyCThIX JBYCBSA3HBIX cHucKoB. MHMcmonb3ys Tunm TList (cM. 3amaHue
Dynamic59), onucars npouenypy InsertList(L,, L,), koTopass BCTaBiIsieT Bce
ANIEMEHTHI U3 clHcKa L, (B TOM € NOPSJIKE) B CIUCOK L; Mepell ero TeKyIuM
AJIEMEHTOM; B PE3YJITATE CIIUCOK L, CTAHOBUTCS IYCTHIM. TEKYIIIUM 2JIEMEHTOM
cnucka L, CTaHOBUTCA TMEPBbIM M3 BCTaBICHHBIX 31eMeHTOB. O0a mapamerpa
npoueaypsl umeroT Tun TList u SABNsI0TCA BXOIHBIMH U BEIXOAHBIMU. Oniepanuu
BBIJICTICHUS! M1 OCBOOOXACHHS MaMSITH B MPOLIEAype HE UCMONb30BaTh. C mMoMo-
IO 3TOM MPOLIEAYPBI BCTABUTH BTOPOM U3 MCXOJHBIX CIIMCKOB B TEKYIYIO I1O-
3MIIMIO NIEPBOTO U BBIBECTH aJpeca NEPBOTO, MOCIECIHEr0 U TEKYIIEro 3JIEMEH-
TOB OOBEIMHEHHOT'O CITUCKA.

Dynamic69. Jlanbl ykazarenu Ha NMepBbId, TOCICTHUN M TEKYIIHHA SJIEMEHTHI JBYX
JBYCBSI3HBIX CIIMCKOB (BTOPOI CIHUCOK MOXKET OBITh MycThIM). Mcmons3ys Tum
TList (cM. 3amanue Dynamic59), onucars npouenypy MoveCurrent(L,, L,), xo-
TOpas MepeMeniaeT TeKYIUi 3JEMEHT crucka L, B CIIUCOK L, (3JIEMEHT BCTaB-
JSETCS TOCNE TEKYIIEeTo AJIEMEHTa CIHUCKa L, W caM CTaHOBUTCS TEKYIUM; B
CIHUCKE L; TeKyIIMM CTaHOBHUTCS CICAYIOIIUN dJIEMEHT WUJIU, €CIH CIEAYIOIETO
AJIEMEHTa HE CYIIECTBYET, MmocienHuid snemeHnt). O0a mapaMmerpa MpoIeaypbl
umeroT Tun TList U SIBISIFOTCS] BXOAHBIMU U BBIXOAHBIMU. OTiepalivy BbIACTICHUS
U OCBOOOXJICHUS TIAMSATH B TPOLEIYype HE HCTHOJb30BaTh. C MOMOIMIBIO ATOM
MPOLETYPHl IEPEMECTUTh TEKYIIUHA AJIEMEHT MEePBOro CIUCKAa BO BTOPOW U BBI-
BECTHU aJipeca MepBOro, MOCIEAHEr0 U TEKYIIETO 3JIEMEHTOB MOJTYYCHHBIX CIIH-
CKOB.

20.4 Cniucok ¢ bapbepHbIM 351EMEHMOM

Hcnons3oBanHas B 3aganusx Dynamic3 1-Dynamic69 peanu3zanus AByCBSI3HOTO
CIIMCKA B BUJE LEMOYKH Y3JIOB, OTPAHUYEHHOM 10 KPAasiM HYJIEBBIMU YKa3aTEsIMH, HE
ABJSIETCA €AUHCTBEHHO BO3MO>HOM. JIBYCBA3HBIM CIIMCOK MOYKHO TAaKXKE€ Pean3o-
BaTh B BUJI€ 3AMKHYMOU UETOYKHU y3JI0B C TOTOJHUTEIbHBIM (QUKMUBHBIM, WA Oapb-
epHbIM, DIIEMEHTOM. JTOT OapbepHBIN 3JIEMEHT CBsA3aH cBOMMU NoJisiMu Next u Prev ¢
MIEPBBIM M MOCJIEIHUM 3JIEMEHTOM CIHCKAa COOTBETCTBEHHO, IO3TOMY, UMES yKa3a-
TEIb Ha OapbEepHBIN JIEMEHT, MOKHO Cpa3y NEPEHTH Kak K NEPBOMY, TaK U K IO-
CJIEIHEMY 3JIEMEHTY CIUCKA (€CTECTBEHHO, MEPBBIM M MOCIECIHUNA 3JIEMEHTHI TAKKE
CBSA3aHbI C OApbEPHBIM JIEMEHTOM CBOMMHU MOisIMU Prev m Next COOTBETCTBEHHO).
Jlnis pa®oTHI C IBYCBSI3HBIM CIHCKOM, CHA0KEHHBIM OapbhepHBIM 3JIEMEHTOM, J10CTa-
TOYHO XpaHWUTh JBa yKaszaTeins: Barrier, ykaspIBaromuii Ha OapbepHBIN AIEMEHT, U



39

Current, yka3pIBalOIIUN Ha TEKYIIUN AJIEMEHT (KOTOPBIA MOXKET OBITh KaK «HACTOSI-
IIUM», TaK U OapbepHbIM dsieMeHToM). [Toste Data 6aprepHOTO 1eMeHTa MOXKET OBIThH
IPOM3BOJBHBIM; JJISi ONPEIECICHHOCTH €r0 MOXHO MOJOXUTh paBHbIM 0. [lycmoii
CNUCOK B JAHHOW peajn3alluu MPEeACTaBIAeT CO00M eMHCTBEHHBIH OaphepHbIN 3J1e-
MEHT, «3aMKHYTBII Ha ceOs»; 3TO O3HAUYaeT, YTO JAJIS MYCTOro chucka mojis Next u
Prev GapbepHOTo 351eMeHTa paBHBI adpecy 6apbepHo20 dleMeHmd, TO €CTh 3HAUCHUIO
ykazarens Barrier.

3amaaus Dynamic70-Dynamic80 MOCBSIIEHBI 08YC8A3HbIM CRUCKAM C bapbep-
HbIM JJIeMEHMOM.

Dynamic70. danbl yka3zatenu P; u P, Ha TepBbId W TOCIEAHUNA JIIEMEHTHI
JBYCBSI3HOTO CITMCKA, PEATM30BAHHOTO B BUJE IEMOYKH Yy3JIOB, OTPAaHUYCHHON
0 KpasiM HYJICBBIMHU yKa3arelsMH (€ClIu CIUCOK mycT, To P, = P, = nil).
[IpeoOpa3oBaTh HUCXOAHBIA CHHCOK B yuxiuweckuti cnucok (CM. 3alaHue
Dynamic55), cHaOXeHHBIN OapbepHbiM dneMenmom. bapbepHBId SIEMEHT
JI0bKeH uMeTh 3HaueHue 0 u ObITh cBsizaH cBouMH moyisiMu Next u Prev ¢
NEPBBIM U TMOCJIEIHUM HJIEMEHTOM HCXOJHOrO CIHCKa (B cllydyae IyCTOTrO
UCXOJHOTO crucka mojst Next u Prev GapbepHOro 3nemMeHTa TOJKHBI YKa3bIBaTh
Ha caM OapbepHbIil 3reMeHT). BriBecTn ykaszaTenb Ha OapbepHBIM 3JIEMEHT
MOJIy4eHHOTO crucka. Omnepanuio BbIIEICHHUS MaMSITH HCIOJb30BAaTh TOJBKO

DynaicTOBAIIHALOJRRSBTON PICHCPTd1a GaphepHbIi U TEKyIIHi IEeMEHThI JBY-
CBSI3HOTO CITUCKA (O CIIHCKE C OapbepHuiM nemenmom cM. 3aaanue Dynamic70).
Pa30uth criucok Ha ABa, MepeHecs: BO BTOPOIl CIIMCOK BCE 3JIEMEHTHI OT TEKYIIIe-
ro JI0 TOCIeAHEero U 100aBUB KO BTOPOMY CIIHMCKY OapbhepHBIN 3neMeHT. Eciu
TEKYIIUIA AJIEMEHT UCXOHOTO CIIHCKA SIBISIETCS OapbhepHBIM SJIEMEHTOM, TO BTO-
pOii CIIUCOK JOJKEH OBITh MYCTHIM (TO €CTh COCTOSITh TOJILKO M3 0aphepHOTO
aneMeHTa). BriBecTn ykaszaTenb Ha OapbepHBIN 3JIEMEHT BTOpOro crnucka. Orme-
paryio BBIACICHUS MaMATH HCIION30BaTh TOJBKO IS CO3/IaHUs OaphepHOTO
AJIEMEHTa BTOPOTO CIIHICKA.

Dynamic72. Jlanst ykazarenu P; u P, Ha OapbepHBIC JIIEMEHTHI ABYX JIBYCBSI3HBIX
CITUCKOB (0 CIHCKE ¢ Oapveprvim dnemernmom cM. 3aaanue Dynamic70). O0be-
AVWHUTH MCXOJHBIE CIIMCKU, CBSI3aB KOHEI[ MEPBOr0 M HA4ajo BTOPOTO CIHCKA
(OapbepHBIM 3JIEMEHTOM O00BEIMHEHHOTO CIHMCKA JAOJKEH OCTAaThCs OapbepHBIN
AJIEMEHT NEPBOTO CIHKCKA). BpiBecTH yKka3aTenn Ha MEPBBIM M MOCIEIHUN 3Je-
MEHTBhI OOBEIMHEHHOTO CIHUCKA (eCiau OOBEIMHEHHBIN CIUCOK SIBISETCS IyC-
THIM, TO JABaXXJIbl BHIBECTH yKa3aTellb Ha ero O0aprepHblil snemenT). [locne yna-
JICHUS! JIMITHETO 0aphePHOTo AJIEMEHTa OCBOOOIUTh 3aHUMAEMYI0 UM MaMSITh.

Dynamic73. Jlausl ykazarenu P; u P, Ha OapbepHbIC JIEMEHTHI JABYX JBYCBSI3HBIX
CIIUCKOB (0 CIHCKE C Oapvepuvim d1emeHmom cM. 3amgaHue Dynamic70).
OObeMHUTh WCXONHBIC CIHMCKH, CBSI3aB KOHEI[ MEPBOrO0 M HAYAJI0 BTOPOTO
cucka (0apbepHBIM DJIEMEHTOM OOBEAMHEHHOTO CIHMCKA JODKEH OCTaThCA
OapbepHBIN AJIEMEHT BTOPOTO CMHCKA). BbIBecTH yka3aTenu Ha TEPBBIA H
NOCJIETHUNA DJIEMEHTHI OOBbEIMHEHHOTO CIucKa (ecin OObeAMHEHHBIN CIHCOK
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MEHThl 00BEIMHEHHOI'0 CIUCKA (eclid O0BbEAMHEHHBIM CIUCOK SIBISETCS IyC-
ThIM, TO JIBXJIbl BBIBECTH YKa3aTelb Ha ero OapbepHblid anemeHT). [locne yna-
JICHUS JIUIIHETO 0apbepHOro 37eMEHTa OCBOOOUTH 3aHUMAEMYIO UM MaMSTh.

Dynamic74. Jlanbl ykazatenu P; u P, Ha OapbepHBIH M TEKYIIUH 3JICMEHTHI JIBY-
CBSI3HOT'O CTIMCKa (O CIUCKE C OapvepHbiM d1emenmom cM. 3aianre Dynamic70).
Taxoxe nano uucio N (> 0) u Habop u3 N uucen. Onucarp Tun TListB — 3anuch
c nonsamu Barrier u Current Tuna PNode (monst yka3plBatloT COOTBETCTBEHHO Ha
OapbepHBIN U TEKYIUH AIEeMEHTHI criricka) — u niporieaypy LBInsertLast(L, D),
KOTOpasi J00aBIsieT HOBBIN AJIEMEHT cO 3HaueHueM D B KoHel crucka L (L —
BXOJIHOM U BbIXOJHOM mapameTp Tuna TListB, D — BXoaHOI mapameTp 11e510r0
tuma). Jlo0aBIeHHBIN SJIEMEHT CTAHOBUTCS TeKyIHUM. C MTOMOIIBIO ATOU MpoTie-
Aypbl 100aBUTH B KOHEI UCXOAHOTO CIHUCKA NAaHHBIM HAOOp 4ucen (B TOM e
MOPAJIKE) U BBIBECTH aJpeC TEKYIIETO 3JIEMEHTA MOJIYyYeHHOTO CITUCKA.

Dynamic75. [ansl ykazarenu P, u P, Ha OapbepHBIA M TEKYIIH DJIEMEHTHI JBY-
CBsI3HOTO cnucka. Takke gano unciao N (> 0) u vabop u3 N uucen. Mcnons3ys
tun TListB (cMm. 3aganne Dynamic74), onucats npouenypy LBInsertFirst(L, D),
KoTopasi 700aBIseT HOBBIN JIEMEHT CO 3HaYeHueM D B Hayaso criucka L (L —
BXOJHOM U BbIXOJIHOM mapametp tuna TListB, D — BXoaHOW mapamMeTp 11eJIoro
tumna). Jlo0aBleHHbIN 3JIEMEHT CTAaHOBUTCS TeKyIIUM. C MOMOIIBIO ATOM Mpolie-
Iypbl 100aBUThH B Ha4aj0 MCXOJIHOI'O CIUCKA JaHHBIM HaOop uucen (1oOaBiIeH-
Hble yucia OyAyT pacrojararbcsi B CIIMCKE B OOpaTHOM MOPSAKE) U BBIBECTH
aZpec TEKYLIEro 3JIEMEHTA MOJIYYEHHOIO CIIMCKA.

Dynamic76. [aunsl ykaszatenu P; u P, Ha OapbepHBId M TEKYIIHHA 3JIEMEHTBI JBY-
CBsI3HOTO crniucka. Taxoke manwl maTh yuceln. Mcnons3ys tun TListB (cM. 3ana-
Hue Dynamic74), onucats npouenypy LBInsertBefore(L, D), kotopas BcTapis-
€T HOBBII 3JIEMEHT €O 3HaueHueM D nepes TeKYIUM 3JeMEHTOM cnucka L (L —
BXOJIHOM M BbIXOJHOM mapametp Tuna TListB, D — BXxoaHOI mapaMeTp 11e510T0
TUna). BcTaBaeHHbBIN 3JIEMEHT CTAaHOBUTCS TEKYIIUM. C MOMOIIBIO ATOM Mpolie-
JIypbl BCTABUTh MATHh JAHHBIX YMCENI B UCXOJAHBIA CIIMCOK Y BBIBECTU HOBBIN aI-
pec ero TeKyuUero 3JIEeMEHTA.

Dynamic77. Jlansl yka3atenu P; u P, Ha OapbepHBIH M TEKYIIUH 3JICMEHTHI JIBY-
CBSI3HOTO criucka. Taxoke manbl maTh yucen. Mcnons3ys tum TListB (cm. 3ana-
Hue Dynamic74), onucars npouenypy LBInsertAfter(L, D), kotopas BcTaBisieT
HOBBII 3JIEMEHT CO 3Ha4YeHHEeM D mociie TeKylIero sjaeMeHrta cnucka L (L —
BXOJIHOM U BbIXOJHOM mapameTp Tuna TListB, D — BXoaHOI mapameTp 11e510T0
Tuna). BetaBiaeHHbIN 371€MEHT CTaHOBUTCS TeKylMM. C MOMOILBIO 3TOH Ipolie-
Iypbl BCTaBUTh IIATH JAHHBIX YMCEI B UCXOIHBIN CIIMCOK M BBIBECTH HOBBIN aj-
pEC €ro TEKyLIEero MIEMEHTA.

Dynamic78. anb1 ykazatenu P; u P, Ha GapbepHBI M TEKYIIMH JIEMEHTHI JBY-

cBsi3HOro crucka. Mcnonws3ys tun TListB (cm. 3amanue Dynamic74), onucathb
npoueaypbl LBToFirst(L) (aemaeT TekymuMm NEpBbIA 3JIEMEHT cnucka L),
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LBToNext(L) (menmaer TeKylmdM B CHOUCKE L  CIHEAyIOUMNA DJIEMEHT),
LBSetData(L, D) (npucBauBaeT TEKyIIeMy 2JIEMEHTY cliiucka L 3HaueHue D 1ie-
JOTO THUMA, €CIW JaHHBIM 3JE€MEHT He SsBIsAeTcS OaphbepHbIM) U (YHKIIHIO
IsBarrier(L) nornueckoro tuna (Bo3BpariaeT True, eciii TeKyIuid 3J1€MEHT CITH-
cka L siBisieTcst ero OapbepHbIM 3yieMeHToM, U False B mpoTtuBHOM citydae). [la-
pametp L umeer tun TListB; B mpouenypax LBToFirst u LBToNext on siBisieT-
Csl BXOJHBIM U BBIXOJHBIM. C TTOMOIIBIO ATUX TpOLeyp ¥ GyHKIIUA TPUCBOUTH
HyJIEBbI€ 3HAYEHUS 3JIEMEHTaM HCXOJHOTO CIHCKAa ¢ HEYETHHIMU HOMEpaMH U
BBIBECTH KOJIMYECTBO 3JIEMEHTOB B CIHCKE, a TAK)KE€ HOBBIM aJpec TEKYIIETro
AJIEMEHTA CHHCKA (TEKYIIMM 3JI€MEHTOM CIHCKa JIOJDKEH CTaTh ero OaphepHbIN
anemeHT). Hymepatiust Begercst oT mepBoro 3JeMeHTa CIucKa; 0apbepHbIil 3e-
MEHT HE HyMEpPYETCSl U HE YUUTHIBAETCS IIPH MOJICUETE IIEMEHTOB.

Dynamic79. [anbl ykazatenu P; u P, Ha GapbepHBI M TEKYIIMH 3JIEMEHTHI JBY-
cBsi3HOro crucka. Mcnonws3ys tun TListB (cm. 3amanue Dynamic74), onucathb
npoueaypbl LBToLast(L) (memaer TeKyluM MOCHEAHUN 3JIEMEHT crhucka L),
LBToPrev(L) (nenaet TeKymuM B CIIUCKE L MPEAbIAYIINI 2IEeMEHT) U (DYHKITHIO
LBGetData(L) uenoro tuna (Bo3Bpaniaer 3HadeHHUE TEKYIIETO AJIEMEHTa CIIUCKa
L). ITapametp L umeet tun TListB; B npouenypax LBToLast u LBToPrev on
ABJISIETCSI BXOJAHBIM M BBIXOJHBIM. C MOMOIIBIO 3TUX MpoLeaAyp U (PyHKIUH, a
TaKkke ¢ ucnoiib3oBanueM ¢ynknuu [sBarrier u3 3aganus Dynamic78, BeiBeCTH
BCE YETHBIC 3HAYCHHS 3JIEMEHTOB HCXOJHOTO CIHUCKA, MPOCMAaTpUBasi CIIUCOK C
KOHIIa. BpIBECTH TaKkKe KOJIMYECTBO 3JIEMEHTOB B CIUCKE. bapbepHbIN 3JIEMEHT
He 00palaThIBaeTCs U HE YUYUTHIBACTCA MIPH MOJICUETE HIEMEHTOB.

Dynamic80. [laus! ykazatenu P, u P, Ha OapbepHBIN M TEKYIIUN 3JIEMEHTHI HEMyC-
TOTO JBYCBSI3HOTO CIHUCKA, IPUYEM TEKYIIUHA JIEMEHT HE COBMANAET ¢ Oapbep-
HeM. Ucnmonw3ys tunm TListB (cMm. 3amanue Dynamic74), onucath (GyHKITHIO
LBDeleteCurrent(L) 1ies0ro Tuma, yIasifonlyro U3 CucKa L TEKyIIUi SJIeMEHT
Y BO3BpAIAIONIYIO €r0 3HaueHWe (L — BXOJHOM M BBIXOAHOW MapameTp THUma
TListB). TexymuM CTaHOBUTCS CIEAYIOIIUNA SJEMEHT WJIH, €CIIA CIICIYFOIIHA
AJIIEMEHT SIBJsIeTCS OaphePHBIM, MPEIbIAYIINI AIEeMEHT ciiucka. OYyHKIUS TaKxKe
OCBOOOXIAET MaMsITh, 3aHUMAEMYI0 YIAJICHHBIM 3JIEMEHTOM. Eciii Texymmm
AJIEMEHTOM SIBJISIETCS OaphEPHBINA PJIEMEHT, TO (PYHKIUS HE BBIITOIHIET HUKAKUX
neiictBuii U Bo3Bpamaer 0. C momoiibio 3To QyHKIMHM, a Takke (QYHKIHH
IsBarrier u3 3amanust Dynamic78, yaaauTh U3 UCXOJHOTO CIIUCKA ISTh 3JIEMEH-
TOB (WJIM BCE DJIEMEHTHI, €CJIM UX MEHEE IMATH) U BBIBECTH UX 3HaueHUs. BeiBec-
TH TaK)K€ HOBBIW aIPEC TEKYIIETO JIEMEHTA CIIUCKA.
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