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OOwee onucaHue

DnekTpoHHBIHN 3agadauk Programming Taskbook npegna3znaden s oOyude-
HUS IporpamMMupoBaHuto Ha si3bikax Pascal, Visual Basic, C++, C#. On comepxut
1000 y4eOHBIX 3aJaHMii, OXBATHIBAIOIINX BCE OCHOBHBIE pa3lieibl 0a30BOTO Kypca
IPOrPaMMHPOBAHUS: OT CKUISPHBIX THIIOB U YIIPABJISIFOIIMX OIEPATOPOB JO CIIOXK-
HBIX CTPYKTYP JAAHHBIX U PEKYPCHBHBIX aJTOPHTMOB.

Bepcus 4.5 3amauanka Programming Taskbook peanmmzoBana ms ciemyro-
mux cpea: Borland Pascal 7.0, Borland Delphi 3.0-7.0, Microsoft Visual Basic
5.0-6.0, Borland C++Builder 4.0-5.0, Microsoft Visual C++ 6.0, Microsoft Visual
Studio .NET 2003 (s3e1xku Visual C++ 7.0, Visual Basic .NET u Visual C# .NET).
Kpome Toro, 3amauyHiK BKJIFOUEH B yUeOHYIO cUCTeMy nporpamMmupoBanus Pascal
ABC (aBtop C. C. MuxakoBu4), 00pa3ys eUHBIN IpOrpaMMHBIii koMmiieke Pascal
ABC & Programming Taskbook.

3amauHUK COACPIKHUT CIEAYIONINE TPYIIBI yUeOHBIX 3a/laHui (B CKOOKaxX yKa-
3aHO KOJIMYECTBO 3aIaHUM IS KaXKJOU TPYIIITHI):

e Begin — BBOx U BBIBOX TaHHBIX, ornieparop npucauBanus (40),
Integer — nienbie yucna (30),
Boolean — noruueckue Boipaxenus (40),
If — ycnoBueIit onieparop (30),
Case — omeparop Beioopa (20),
For — nukn ¢ mapamerpom (40),
While — nukn ¢ ycnosuem (30),
Series — nocnenoBarensuHocTH (40),
Proc — nponeaypsl u dpyaknuu (60),
Minmax — MuHuMyMBI 1 MakcuMyMBI (30),
Array — onHomepHbie MaccuBbl (140),
Matrix — nBymepHbie MaccuBbl (Marpuiibl) (100),
String — cumBosnel u cTpoku (70),
File — aBomunsie daiisr (90),
Text — TexcroBsie daiinbl (60),
Param — cocraBHbIe TUIIBI TaHHBIX B mporieaypax u ¢yHkusax (70),
Recur — pekypcus (30),
Dynamic — nuHamudeckue CTPYKTyphl JaHHBIX (80).

3amaunuk Programming Taskbook mpemocrapiser ydarmumcs CISAyOIIHE
BO3MOYKHOCTH:
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OoTOOpaXe€HHE Ha DKPAHE TEKCTa 3aJaHUsI U CBSI3aHHBIX C HUM JIaHHBIX;
JEMOHCTPALUS TPABWIIBHBIX PE3YJIBTATOB JJISI KQXKA0TO 3aaHus;
MPEOCTABICHUE UCXOIHBIX JAHHBIX MPOrPAMME yUalllerocs;
JOTIOJIHUTENIBLHBINA KOHTPOJIb 32 OTepalisMu BBOJa-BbIBO/IA;

MIPOBEPKA MPABUIBHOCTH PE3YJIBTATOB, MOJYYEHHBIX IPOTrPaMMON;

3aMKCh B 0COOBINA patin pesyrbmamos NHHOPMAIIMN O KaXJIOM TECTOBOM HC-
MBITAHUU TPOrPAMMBIL;

perucrTpaius 3aJaHus KaK BBIIOJTHEHHOIO MOCJE HAJJIEkKAIIEro KOJUYeCTBa
YCIEIIHBIX TECTOBBIX UCIBITAHUN MTPOTPAMMBI, POBEICHHBIX MOAPS/I.

Hcnonp30BaHUE AIEKTPOHHOTO 3aJadHUKA CYIIECTBEHHO YCKOPSIET MPOIIEeCC
BBITIOJTHCHHS 3a/IaHHM, TaK KaK N30aBIsET y4aIlerocs OT JOTOTHUTEIbHBIX YCUIINN
10 OpTraHW3aIliy BBOJIa-BBIBOJIA, YTO OCOOCHHO yA00HO mMpH 00pabOTKE MACCHBOB,
CTPOK, (paiiioB 1 TUHAMHUYCCKUX CTPYKTYp. [IpenocTanisis ydameMycs TOTOBBIC HC-
XOJIHBIC TAaHHBIC, 33JJAYHHK aKIICHTUPYET €ro BHUMAaHKE Ha pa3paboTKe U MPOTrpaMM-
HOM peanu3aliuu aieopumma peuieHus 3alaHui, MpudeM pa3Hoo0pa3ne UCXOTHBIX
JaHHBIX 00eCIIeUNBACT HAJCKHOE mecmuposanie TIPEAIOKEHHOTO aroOpHTMa.

PDF-Bepcus 3amaunnka Programming Taskbook comepxxur popmynupoBku
BCEX YUeOHBIX 3aaHnii. POpMyIUPOBKH OTHOPMATUPOBAHBI B COOTBETCTBUH C TIC-
YJaTHBIM BapHAHTOM 3aJIadyHWKa, KOTOPBIN MpuBeaeH B KHUTax «[IpakTukym mo mpo-
rpaMMHUpOBaHUIO Ha sA3b1ke [lackanby (aBTop M. D. AGpamsH) u « OCHOBHI IPOTpaM-
MupoBaHus Ha s3bike [lackanb» (aBropsl M. O. AGpamsn u C. C. MuxaikoBuy).

3amanusi, TOMEYEHHBIE CUMBOJIOM «°», MOXXHO BBITIONHATH B CBOOOIHO pac-
MpOCTpaHsIieMo OeCIIaTHON MuHu-8epcuy 3aadHuKa. B MUHU-BEPCHIO BKITFOUCHBI
200 3amanwuii, B TOM unciie 6ce 3ananus rpynn Begin, Integer, Boolean, a Takxe u3-
OpaHHbBIC 3aIaHKs U3 JPYTUX pa3eoB 3agaqnrka. CiaeayeT OTMETUTh, 9YTO B MUHU-
BEPCHIO BKIIFOUEHBI BCE 3aJaHusl, PEIICHUS] KOTOPBIX JaroTcs B KHUTax «lIpaktukym
0 MPOTrpaMMHUPOBaHMIO Ha si3bike Ilackanmb» M «OCHOBBI MPOTPpaMMHPOBAaHUS Ha
s3pike [lackanby. Hike mpuBOaUTCS CIIMCOK BCEX 3aJlaHU, BKIIFOUCHHBIX B MHHH-
BEPCHIO 33/1aYHUKA:

Beginl-Begin40, Integerl-Integer30, Booleanl-Boolean40, If4, If6, IfS,
If12, 122, 126, Case4, Case9, For5, Forl2-Forl3, Forl5-Forl6, Forl19-For20,
For33, For36, Whilel-While2, While4, While7, Whilel1-Whilel2, While22-
While23, Seriesl, Series15-Seriesl7, Seriesl9, Series21, Series30, Proc4, Proc8,
Proc21, Proc25, Proc40, Minmaxl, Minmax6, Minmax12, Minmax26, Array7,
Array47, Array60, Array68, Arrayl12, Arrayl16, Matrix7, Matrix24, Matrix53,
Matrix82, Matrix88, String9—-String10, String29, String41, String70, File2, File25,
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File43, File48, File67, File74, Textl, Text4, Text21, Text34, Text42, Text57,
Paraml, Paraml7, Param41, Param51, Recurl, Recurl0, Recurl4-Recurl8,
Recur25, Dynamic2-Dynamic3, Dynamic5, Dynamic8, DynamiclO-Dynamicll,
Dynamic30, Dynamic49, Dynamic5S5.

Jlmst Toro 4ToOBl yHOPOCTUTH PabOTy C 3aJaHUSIMH, JOCTYITHBIMH B MHUHHU-
BEpCHH, BCe ATH 3aaHus (kpome 3amaHuil rpynn Begin, Integer u Boolean) 00b-
enuHeHBI B 0coOyto rpymry Mix (cMm. pasmen «30paHHbIe 3a0aHus U3 Pa3IUIHBIX

TPYIID»).

3amevyaHua o hopMynMpoBKax 3agaHuUun

[Ipu dbopmynupoBke 3agaHUl HE UCTIOIB3YIOTCS TIOHATHS U UMEHA, CrieluQu-
YECKHE JIJI1 KOHKPETHOTO SI3bIKa MPOrpaMMHUPOBAHUS, 32 UCKIIOYEHUEM 0003HaYe-
HUS HY1e8o2o ykazamess NIL, KOTOPOE UCTOJb3YeTCs B 3alaHuAX rpynmbsl Dynamic
(«luHamMuueckue CTPYKTypbl JaHHBIX»). OTMETuM, uto rpynna Dynamic He BKIIO-
yeHa B HaOop 3agaHuid 1ist s3b1ikoB Visual Basic u C#.

Ecau o Tune ucXoaHbIX WIK Pe3yIbTUPYIONIUX YHCIOBBIX JAHHBIX B 3aJaHUU
HUYEro HE CKa3aHO, TO MPEANOJaraloTcsi seujecmeeHHvle AaHHble. VcKiatoueHue
COCTaBIIAET rpymma 3agaauii Dynamic, B KOTOpO# BCE YHCIOBBIC JAHHBIC CIUTAIOTCS
yenvimu, 1 B GOPMYyIUPOBKAX 3aJaHUNA 3TO 0COO0 HE OTOBApUBACTCS.

IIpu oOpaboTke HaOOPOB GeuyecmeenHvIX YUCEN CIAEAYET MPEAnoiararb, 4ro
BCE DJJIEMEHTHI HaOopa SBISAIOTCS paziuunvimu (TakuMm oOpaszoM, 000 Habop
BEIIIECTBEHHBIX YHCEINI COACPKUT €IMHCTBEHHBII MUHUMAJIbHBIM U €UHCTBEHHBIN
MaKCUMAaJIbHBIN 37ieMeHT). B Habopax yensvix 4ucen MOTyT MPUCYTCTBOBATh OOUHA-
KO8ble DIIEMEHTHI; B YaCTHOCTH, HAOOPHI LIEJIBIX YUCET MOTYT COJIEP’KaTh HECKOJIBKO
MUHUMAJIBHBIX U MAKCUMAJIBHBIX 3JIEMEHTOB. AHAJIOTUYHBIC MPEATIONOKEHUSI CTIpa-
BEJIJTUBBI JIJII YMCIIOBBIX MAaCCHBOB, a TakxkKe s (paiiiioB, comep KalnX YHCIIOBBIC
JTAaHHBIE.

Ecnu B 3amaHnum He yka3aH MaKCHMAaJIbHBIA pa3Mep MCXOMHBIX MAaCCHBOB, TO
€ro MOXXHO c4yuTarh paBHbIM 10 mia omHomepHBIX M 10 X 10 mis IByMEpHBIX
MaCCHBOB.

[Ipu onrcaHuu IE€MEHTOB OJJHOMEPHBIX U JIBYMEPHBIX MaCCUBOB UCITOJIb3YET-
Csl TIOHSITUE NOPsAOKOBO20 HOMEpA dleMeHma, TPUIeM HadyaJbHbIN 3JIEMEHT MacCH-
Ba A pazmepa N Bcerza uMeeT MopsAKOBbIA HOMEpP | U oOo3HavaeTcst B HOpMyIH-
pOBKax 3aJlaHui KaK A1, a KOHEYHBIHN AJIEMEHT HTOTO K€ MACCUBA UMEET MOPSIAKOBBII
HoMep N u ob6o3HauaeTcs Kak Ay. AHAJOTUYHO, HAYaJIbHBIA 3JIEMEHT JIBYMEPHO-
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ro MaccuBa B o0o3Ha4aercs Kak B ;. Kpome Toro, monstue mopsakoBoro Homepa
MPUMEHSCTCS K cmpoKkam U cmoaibyam TByMEPHBIX MAaCCUBOB (MaTpHIl): HadaIbHas
CTpPOKa M HavYalbHBIN CTOJIOSI] MaTpuIlbl pazmMepa M X N UMEIOT MOPSAKOBBIN HO-
Mep 1, KoHeuHasi cTpoka — HoMep M, a KoHeuHbIi cTosioerr — Homep N. [TogoOHbIiM
MOJIXO/] HE 3aBUCHUT OT BHIOOpA sI3bIKA MPOTPAMMHPOBAHUS U COOTBETCTBYET TPaau-
IHOHHO HMCITOJIB3YEMOM B MAaT€MaTUKE HYMEPALIMMU 3JIEMEHTOB BEKTOPOB U MATPHII.

MakcumanbHBIN pa3Mep UCXOIHBIX (aiiios HE YKa3bIBACTCS, IOATOMY MPHU pe-
IICHUU 3aJaHui Ha (Qaiiibl HE CIeTyeT HMCIOIb30BaTh BCIIOMOTATEIbHBIE MACCHUBHI,
coJieprKalllie BCE 3JIEMEHTHI UCXOIHBIX (DaisIOB, OJJHAKO JTOMYCKAETCS UCTIOIb30Ba-
HUE gcnomozamenvhulx ¢aiinos. Bee ucxoanple (ailyibl CYUTAIOTCS CYILIECTBYIOIIH-
MH, 32 UCKIIFOYEHUEM CIIENHATIbHO OTOBOPEHHBIX CIIy4aeB, B KOTOPBIX CylIECTBOBA-
HUE UCXOIHBIX (haiiyioB TpeOyeTcsl MPOBEPATH B XOJE BBHIOJTHEHUS 3aaHU.

BBoAa v BbIBOA OaHHbLIX, onepaTop nNpucBanBaHus

Bce BxonHbIE U BBIXO/IHBIE JAHHBIE B 3aJaHUAX 3TOW T'PYIIIbI ABJISIOTCS BElIe-
CTBEHHBIMH YHCJIAMH.

Begin1°. Jlana cropona xBagpata a. Haiitu ero nmepumerp P = 4-a.

Begin2°. [lana cTopona kBaapara a. Haiitu ero miomans S = a°.

Begin3°. Jlanbl cropoHbl npsiMoyroibHUKa a U b. Halitu ero miomans S = a-b u
nepumetrp P = 2-(a + b).

Begin4°. Jlan muamerp okpyxHoctu d. Haiitn ee mmny L = m-d. B xauectBe
3HAQUEHUS T UCIIOIB30BaTh 3.14.

Begin5°. Jlana nnuna pebpa ky6a a. Haiitu o6bem ky6a V' = a® u nnomans ero
IIOBEPXHOCTHU S = 6-a°.

Begin6°. Jlaubl muHbl pedep a, b, ¢ MPAMOYTOJIbHOIO Napaienenuneaa. Hantu
ero oobeMm V' = a-b-c u mnomaap moBepxHocTu S = 2-(a-b + b-c + a-c).

Begin7°. Haiitu mmHy OKpy»KHOCTH L | IUIoIIaab Kpyra S 3agaHHOro paguyca R:

L=27R, S =R

B kadyecTBe 3HaYeHUs1 T UCNOJIb30BaTh 3.14.

Begin8°. Jlanb nBa uncia a u b. Halitn ux cpeonee apugpmemuuecxoe: (a + b)/2.

Begin9°. /lanbl aBa HeoTpHUIATEIbHBIX Yncia a u b. HaliTu ux cpeonee ceomempu-
uyeckoe, TO €CTh KBAJPATHBII KOPEHb U3 UX NPOM3BEACHUs: \/ a-b.

Begin10°. Jlanb! 1Ba HeHyneBbIX uncia. HaliT cymmy, pasHOCTh, TIPOU3BEICHUE U
YaCTHOE UX KBAJIPATOB.
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Begin11°. Jlanbl 1Ba HeHYJIEeBBIX uncia. HaliTu cyMMy, pasHOCTb, IPOM3BEACHHUE
YaCTHOE UX MOJYJIEH.

Begin12°. Jlanbl kaTeThl MPSMOYTOJBHOIO TPEYrojibHHKa ¢ U b. Halitu ero ruro-
TEeHY3y ¢ U nepumerp P:

c=vVa’+ b P=a+b+c.

Begin13°. Jlanbl aBa kpyra ¢ oOmKM LIEHTPOM | pamuycamu R; U Ry (R; > Ry).
Haiitu nnomaay 3tux KpyroB S; U So, a TakKKe IUIOMIA/Ab S3 KOJIbIla, BHEITHUMN
paaryc KOTOPOTO paBeH R, a BHYTPEHHUHN paJnyC paBeH Ro:

S1=m(R1)%, Sy = m(Ro)%, S3 =581 — Ss.
B kauecTBe 3HaY€HHS T UCIIOJIB30BATH 3.14.

Begin14°. Jlana nmuna L okpyxHoctu. Haiitu ee paguyc R u miomaap S Kpyra,
OrPaHMYEHHOTO 3TOH OKPYKHOCTBIO, yUMTEIBas, uto L = 2-m-R, S =7m-R% B
Ka4eCTBE 3HAYEHUs 7 MCIO0JIb30BaTh 3.14.

Begin15°. Jlana momans S kpyra. Haiitu ero qmuamerp D u JuiiHY L OKPY>KHOCTH,
OrpaHMYUBAIOLIEH STOT KPYT, yuuThIBad, uto L =2-m-R, S = 7-R?. B kauecTBe
3HAUYEHUSI T UCIMOJIb30BaTh 3.14.

Begin16°. Haiitu paccrosiHre Mexy ABYMsI TOYKAaMH C 3aJaHHBIMU KOOpAHHATa-
MU X1 U X9 Ha YHUCIIOBOM OCH: |xo — X1|.

Begin17°. Jlansl Tpu Touku 4, B, C Ha uncioBoi ocu. Halitu jymmHbI oTpe3koB 4C
u BC u ux cymmy.

Begin18°. Jlauwl Tpu Touku A, B, C Ha yucinoBoii ocu. Touka C pacnosiokeHa
Mexy Toukamu 4 u B. Haiitu npoussenenue nnuH orpe3koB AC u BC.
Begin19°. Jlanbl KoOpAWHATHI IBYX MPOTHBOIOIOXKHBIX BEPIINH MPSIMOYTOIbHUKA!
(x1, 1), (x2, y2). CTOpOHBI MPSIMOYTOJIbHUKA TapajijIeIbHbl OCSIM KOOPJMUHAT.

Haiitu nmepumeTp U miomaas J1aHHOTO MPSIMOYTOJIBHUKA.

Begin20°. Haiitu paccTossHuE MEXTy IByMS TOUKAMH C 3a/IaHHBIMU KOOPIUHATAMH

(x1, ¥1) 1 (x2, ¥2) Ha TWIOCKOCTH. PaccTosinue BeaucIseTcs mno Gpopmyie
Ve — x1)2 + (2 — 3>

Begin21°. Jlanbl KOOpAMHATHI TPEX BEPILUH TPEYrodbHUKA: (X1, V1), (X2, 2), (X3, ¥3).
Haiitu ero mepumeTp U IUI0MIAL, HCTIONAB3YS (POPMYITY JIJISI PACCTOSTHUS MEXK-
Iy JByMsI TOYKaMH Ha TIockocTH (cM. 3amanue Begin20). /s HaxoXaeHUs
TUTOIIAIM TPEYTOIBHUKA CO CTOPOHAMH a, b, ¢ UCTIONB30BaTh (hopmyny I epona:

S=+vpp—arp—bp-o,

e p = (a + b + ¢)/2 — nonynepumemp.

Begin22°. TTomeHsATh MECTaMH COEPIKUMOEC TIEPEMEHHBIX A4 U B ¥ BBIBECTH HOBBIC
3HaueHus 4 u B.
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Begin23°. [lansl nepemennsie A, B, C. I3MeHUTh UX 3HAYCHHMSI, IEPEMECTHUB COZIEP-
xumoe A B B, B— B C, C — B A, ¥ BBIBECTH HOBbIC 3HAYEHUS IEPEMEHHBIX A,
B, C.

Begin24°. [lansl nepemennsie A, B, C. I3MeHUTh UX 3HAYCHHMSI, IEPEMECTHUB COZIEP-
xumoe A B C, C — B B, B— B A, ¥ BBIBECTU HOBbIC 3HAYECHUS NIEPEMEHHBIX A,
B, C.

Begin25°. Haiitu 3nauenue ¢pynkuuu y = 3x° — 6x> — 7 1pu 1aHHOM 3HAYEHHH X.

Begin26°. Haiitu 3mauenue dynkiuu y = 4(x—3)° — 7(x—3)* + 2 npu nanHOM
3HAYCHHH X.

Begin27°. lano uncio A. Beranciuth A°, NCIOB3ys BCIIOMOTATENbHYIO TIEpEMEH-
HYIO ¥ TPH OIEpaLy yMHOXKeHHs. J{J1g 3TOro HocieioBaTelIbHO HaXOAUTh A2,
A*, 48. BriBecTH BCe HalJIeHHBIE CTEIICHH 4ncia A.

Begin28°. lano uncio A. Beruncauts A'°, ucnons3ys e BcrioMorareabHbIe Hepe-
MEHHBIC U TISITh OTIepariuii YMHOKEHUS. JJIT 3TOT0 MoCciIeoBaTeIbHO HAaXOAUTh
A%, A3, A%, A, A%, BeiBecTH Bce HalifieHHBIE CTENEHH dncia A.

Begin29°. /lano 3Hauenue yria « B rpagycax (0 < a < 360). OnpeneauTs 3HaUCHUE
ATOrO K€ yIila B pajJuaHax, yuuThiBas, uto 180° = 7 paguaHoB. B kauecTtse
3HAUYEHUs T UCIOJIb30BaTh 3.14.

Begin30°. [lano 3HaueHue yriia « B paananax (0 < a < 2-m). OnpeneanTh 3HauCHUE
ATOTO K€ yIla B rpaaycax, yuutbiBas, yto 180° = 7 paguanoB. B kadecTse
3HAUYEHUs T UCIOJIb30BaTh 3.14.

Begin31°. Jlano 3Hauenue temmeparypsl T B rpamycax ®apenreiita. OnpeneinThb
3HAUYECHME ITOM Ke TeMIieparypsl B rpaaycax Llenscus. Temneparypa no Llens-
cuto T'c u temneparypa no @apenrenty 7 r CBA3aHbI CIEAYIOIIAM COOTHOIIIE-
HUCM:

Te=(Tp — 32)-5/9.

Begin32°. Jlano 3nadenue temmeparypbl 7 B rpamycax Llenbcus. OnpenenuTs 3Ha-
YEHME ITOM Ke TeMIleparypsl B rpaaycax Papenreira. Temneparypa no Llens-
cuto T ¢ u temneparypa no apenrenty 7 r CBSI3aHbI CICIYIOIIAM COOTHOIIIE-
HUEM:

Te=(Trp — 32)-5/9.

Begin33°. M3BectHO, uTo X Kr KOH(pET CTOUT A pyOneit. OnpeneanThb, CKOJIBKO
ctout 1 Kr ¥ Y KT 3THX ke KOHQET.

Begin34°. 13BecTHO, uT0 X KT IMOKOJIaAHBIX KOH(pET cTouT 4 pyOieii, a Y Kr upu-
COK CTOUT B pyoOuneit. OnpenennuTh, CKOJbKO CTOUT 1 KI' IOKOJIaIHBIX KOH(QET,
1 Xr UpHCOK, a TaKkKe BO CKOJBKO pa3 MIOKOJAAHbIe KOH(PETHI JOPOKE UPUCOK.
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Begin35°. CkopocTh J101KH B cTOsIUEH Bozie V' KM/4, CKOPOCTh TeueHus peku U kKM/4
(U < V). Bpems nBu»eHHUs JIOAKU 110 03epy T 4, a 1o peke (MPOTUB TEUCHMUS])
— T 4. OnpenenuTts MyTh S, MPONHIESHHBIA JIOAKOH (TIyTh = BPEMSI - CKOPOCTb).
VYyecTb, UTO MPU JBUKEHUHM MPOTUB TEUECHHS] CKOPOCTh JIOAKU YMEHbBIIIAETCS
Ha BEJIMYUHY CKOPOCTHU TEUCHUSI.

Begin36°. CkopocTh niepBoro aBroMoOmiIs V1 km/4, BToporo — V9 KM/4, paccTosi-
HUE MKy HUMH S KM. ONpeIe/uTh pacCTOSHUE MEKIY HUMH uepe3 T 4acos,
€CJIM aBTOMOOMJIM YIANIIOTCS APYT OT Apyra. JlJaHHOE pacCTOSIHHE PaBHO CyM-
ME HavajJbHOI'O PACCTOSHHUS M OOIIEro IyTH, MPOAEIAaHHOIO aBTOMOOUISMH,
OOIIMI MMyTh = BpeMs - CyMMapHast CKOPOCTb.

Begin37°. CkopocTh niepBoro aBroMoOmiIs V1 kM/4, BToporo — V9 KM/4, paccTosi-
Hue Mex Iy HUMH S kM. OnpeneanTh pacCTOSHUE MKy HUMHU yepe3 T 4acos,
CCJIM aBTOMOOMIIM MEePBOHAYAIBHO JIBUXKYTCS HAaBCTpedy Apyr apyry. JlaHHoe
paccTosTHUE PaBHO MOJYJTFO Pa3HOCTH HA4aJIbHOTO PACCTOSHUS U OOIIETO Iy TH,
IPOJICITAHHOTO aBTOMOOMIISIMU; OOIIUH MyTh = BpEMs - CyMMapHasi CKOPOCTb.

Begin38°. Pemwuth nuHeliHoe ypaBHeHHE A-x + B = 0, 3agaHHOe CBOUMH K03 -
nueHtaMu A u B (ko3 dunent 4 He paseH 0).

Begin39°. Haiitu xopHu xeadpammnozo ypaenenus A-x* + B-x + C = 0, 3anan-
HOTO cBoMMH Kod(duimentamu 4, B, C (xodpdunuent 4 ve pasen 0), ec-
JIM U3BECTHO, YTO JUCKPUMHUHAHT YpaBHEHHMS TOJIOKUTENeH. BriBecTn BHava-
Jie MEHBIIUN, a 3aTeM OOJIbIINKM U3 HaWJIeHHBIX KOopHe. KopHu KBajpaTHOTO
ypaBHEHUS HAXOAATCS 1Mo GopMyIie

x1,2 = (=B £ VD)/(2-4),
e D — ouckpumunanm, paBHblii B2 — 4-A-C.
Begin40°. HaiiTu pelienne cucmemvl TUHEiHbIX YPAGHEeHUL BUAA

Ay-x + By = Cy,
Aox + Byy = Co,

3alaHHON cBOMMU Kodddumuentamu A, By, Cy, Ao, By, Cy, €CIU U3BECTHO,

YTO JIaHHAasl CUCTEMa MMEET €IMHCTBEHHOE pelieHue. Bocnonb3zoBatees (op-
MyJiaMH

X = (Cl’BQ — CQ'Bl)/D, y= (Al'CQ — AQ'Cl)/D,
rac D= Al‘BQ — AQ‘Bl.
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Lenbie yncna

Bce BXoaHbIE M BBIXOJHBIC JJAHHBIE B 3aJaHUSX ITOM TPYIIIbI SABISIOTCS Iie-
JBIMU YucaaMu. Bce uncia, s KOTOpBhIX yKa3aHO KOJW4YecTBO HUGP (JIBy3HAUHOE
YUCJI0, TPEX3HAYHOE YKCIIO U T. J.), CAUTAIOTCS TOJIOKUTEIbHBIMH.

Integer1°. Jlano pacctossHue L B canTHMeTpax. Vcmomb3ys omeparuio JeleHus
HaIIeJIO, HAWTH KOJIMYECTBO MOJHBIX METPoB B HeM (1 meTp = 100 cm).

Integer2°. Jlana macca M B kusorpammax. Mcnomb3yst oneparmio AejeHus HaIelo,
HaWTH KOJIMYECTBO MOJHBIX TOHH B HeMl (1 Tonna = 1000 kr).

Integer3°. Jlan pasmep ¢aiina B Galitax. Micnonp3yst omeparuio JAeJIeHHs HAIedo,
HaWTH KOJIMYECTBO TOJHBIX KHJIO0AWTOB, KOTOPBIC 3aHWMACT JIAaHHBIM (Dailn
(1 xuno6aitt = 1024 Gaiita).

Integerd®. Jlanwr nenbie monoxutenbhbie unucina A u B (A > B). Ha orpeske miu-
Hbl A pa3MelIeH0 MaKCUMAaJbHO BO3MOXHOE KOJMYECTBO OTPE3KOB JIMHBI B
(6e3 nanoxxenwuit). Mconb3ys onepaiuio AeJICHUS HaIeI0, HAUTH KOJTUIECTBO
OTPE3KOB B, pa3MEIIEHHBIX HA OTPE3Ke A.

Integer5°®. Jlans! nensie nosokutenbHbIe uncia A u B (A > B). Ha oTpe3ke niauHbl A
pPa3MEIIeHO MAaKCUMaJbHO BO3MOXHOE KOJIMYECTBO OTPE3KOB JUTHHBI B (6e3
HaJlokeHuM ). Micrionb3ys oriepaiuio B3sTHS OCTaTKa OT JICJICHHS HAIleI0, HAUTH
JUIMHY HE3aHSTOM 4acTu oTpe3ka 4.

Integer6°. /lano naBy3nauHoe 4ucno. BeiBecTn BHavane ero JieByr nudpy (mecsr-
KH), a 3aTeM — ero mpaByro 1udpy (eauHuiibl). s HaXOXIEeHUS TECSITKOB
MCIIOJIH30BaTh ONEPAIUIO JCJICHUs HALEI0, AJs HaXOXKICHUS €IUHUI] — OIle-
pauuIo B3SATHUA OCTAaTKa OT JIEJICHUS.

Integer7°. Jlano nBy3Haunoe uucio. Halitn cymmy u npomsBecHue ero nudp.

Integer8°. Jlano nBy3HauHOE 4KCIIO. BBIBECTH YHCIIO, MONYYCHHOE MPH IepecTa-
HOBKE IIU(Dp UCXOTHOTO YHUCIA.

Integer9°. Jlano Tpex3Haunoe uncino. Mcrnonb3ys 0JJHy ONepaluio JeJICHUs HAIIEJIO,
BBIBECTHU MEPBYIO U(PY JaHHOTO Yucia (COTHH).

Integer10°. /laHo Tpex3HayHOE YKCIIO. BhIBecTH BHayaje €ro mocieaHIon udpy
(enMHUIIBI), a 3aTeM — €ro CPeAHIo HUPPY (IECATKH).

Integer11°. lano tpex3naunoe yuciio. HaliTu cymmy u npousBeicHHE ero mudp.

Integer12°. lano Tpex3HadyHOe 4nCiI0. BRIBECTH YUCIIO, MOMYYCHHOE TIPU MPOUTe-
HUU MCXOJTHOTO YHMCJIa CIpaBa HaJEBO.

Integer13°. Jlano Tpex3HauHoe 4nciio. B HeM 3auepKHYIIM MEpBYyIO clieBa Uppy U
MpUIIMCAIU €€ ClipaBa. BeIBecTH MOIy4eHHOE YUCIIO.
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Integer14°. Jlano Tpex3HauHoe 4mciio. B HeM 3auepkHyNIH IEpBYIO crpaBa nudpy
U TIPUITKCAIIH e¢ cjieBa. BBIBECTH TOIYyUYEHHOE YHUCIIO.

Integer15°. Jlano Tpex3Haunoe uuciio. BeiBecTr uncio, NoaydeHHOE TPy TiepecTa-
HOBKE MU(P COTEH M JCCATKOB UCXOAHOTO umcia (Hampumep, 123 mepeiner B
213).

Integer16°. /lano Tpex3HauHoe uncio. BeIBeCTH YUCIIO, MOIYyYEHHOE MPHU IIepecTa-
HOBKE ITU(Dp ACCATKOB M €IUHMI] UCXOAHOTO Yucia (Hampumep, 123 mepeiaer
B 132).

Integer17°. Jlano nenoe uncio, 6onpinee 999. Mcnonb3ys OIHY ONEPAIUIO Jeic-
HUS HAICJIO W OJHY OIEpaIlio B3STHS OCTaTKa OT JCJICHUS, HAaWTH HHUPY,
COOTBETCTBYIOIIYIO pa3psily COTEH B 3alIMCH TOTO YHUCIIA.

Integer18°. Jlano memnoe uncio, 6ombinee 999. Mcnonb3ys oHy ONEpPAILUIO Jieie-
HUS HAIEI0 W OJIHY OIIepaIliiO B3SATHS OCTaTKa OT JCJICHHS, HaWTH nudpy,
COOTBETCTBYIOIIYIO pa3psy THICSY B 3aIFICH ITOTO YHUCIIA.

Integer19°. C navana cyrok npouuio N cekyun (N — uenoe). Haiitu konmnyecTBo
MOJIHBIX MUHYT, MPOMISANINX ¢ Hadajia CYTOK.

Integer20°. C navana cyrok npouwio N cexkynn (N — nenoe). Haiitu konmaecTBo
TIOJTHBIX YACOB, MIPOIISANINX C Havajla CyTOK.

Integer21°. C navana cyrok nponuio N cekyua (N — nenoe). Haiitim konmndaecTBo
CEKYH/I, MPOIICAIINX ¢ Hayaja MocJieJHe MUHYTHIL.

Integer22°. C nauana cyrok npouwio N cexyun (N — nenoe). Haiitu koinudecTBo
CEKyH]I, POIIEeIIINX C Hayaja MOCJIeIHEro yaca.

Integer23°. C nadana cyrok npouwio N cexynn (N — nenoe). Haiitu konudecTBo
TIOJTHBIX MHHYT, MPOIICIINX ¢ Havala TMOCIICIHETO Jaca.

Integer24°. Jlau Heaenu npoHyMepOBaHbI CIISTYONIMM 00pa3oM: ) — BOCKpeCeHbE,
|1 — moHenenbHUK, 2 — BTOPHHUK, ..., 6 — cyO0Oora. JlaHo menoe uucio K,
nexaiee B nuanazone 1-365. Onpeaenuts HOMEp AHA HeAenu s K-ro JHs
ro/ia, €CJIM U3BECTHO, YTO B 3TOM rofy | ssHBaps ObLIO MOHEICITHHUKOM.

Integer25°. Jlau Heaenu npoHyMepOBaHbI CIICTYONIMM 00pa3oM: ) — BOCKpeCeHbE,
1 — moHenenpHUK, 2 — BTOPHHK, ..., 6 — cyO0OoTra. JlaHo menoe uucio K,
nexaiiee B nuanasone 1-365. Onpeaenuts HOMEp AHA HeAenu s K-ro THs
ro/ia, €CJIM U3BECTHO, YTO B 3TOM Tofy 1 ssHBapsi ObLIO YCTBEPIOM.

Integer26°. JIluu Henenu MpOHYMEPOBAHBI CIEAYIOMMM o0pa3oM: | — TOHeAelb-
HUK, 2 — BTOPHUK, . .., 6 — cyb0oTa, 7 — BockpeceHnne. Jlano memnoe uucio K,
nexaiiee B nuanasone 1-365. OnpeaenuTs HOMEp AHA HeAenu s K-ro JTHs
roja, €CIM U3BECTHO, YTO B OTOM TroAy | ssHBaps OBLJIO BTOPHHUKOM.



12 M. 3. AGpamsiH. ONeKTpOoHHbIN 3agavHuk Programming Taskbook 4.5

Integer27°. Jluu Hemenu MPOHYMEPOBAHBI CICIYIONIMM 00pa3oM: 1 — IOHEIEb-
HUK, 2 — BTOPHUK, . .., 6 — cy00oTta, 7 — BockpeceHnbe. [lano 1enoe yucio K,
Jexariee B auamnasone 1-365. Onpeaenuth HOMEp JHS Heaenu i K-ro JTHsS
rojia, €CJIM U3BECTHO, YTO B 9TOM roay 1 ssHBapsi ObL10 cyO00TOiA.

Integer28°. Jluu Hemenu MpoOHYMEPOBAHBI CIICIYIONIUM 00pa3oM: 1 — IMOHEIeb-
HUK, 2 — BTOPHUK, . .., 6 — cy00oTa, 7 — BockpeceHnbe. [lano 1enoe yucio K,
JIeKalee B auara3oHe 1-365, u nemoe uucio N, nekaiiee B aguamna3zone 1-7.
Onpenenuts HOMEp JHS Hemenu st K-ro JHS roja, €ClId W3BECTHO, YTO B
sTOM Toy | stHBapst ObLIIO AHEM HENIeIu ¢ HoMepoMm N.

Integer29°. /lansl nienple mojaoxuTeNIbHBIE uncia 4, B, C. Ha npsmMoyroiibHUKE pa3-
Mepa A X B pa3MenieHO0 MaKCHUMaJIbHO BO3MOKHOE KOJIMYECTBO KBAJAPATOB CO
ctopoHoil C (6e3 HanoxeHuit). HailTu KoJIM4ecTBO KBaJpaToB, pa3MEIICHHbBIX
Ha MPSMOYTOJIbHUKE, a TAK)Ke TUIOIAh HE3aHATON YacTU NMPSIMOYTOIbHUKA.

Integer30°. lan HoMep HekoTOporo rozaa (Ieaoe MOIOKUTEIbHOE uKciio). Ompe-
JICTATh COOTBETCTBYIOIIMK €My HOMEP CTOJIETHS, YUUTHIBAsI, UTO, K IIPUMEPY,
HayajioMm 20 cronetust 6611 1901 rog.

Jlornyeckune BblipaxeHUs

Bo Bcex 3agaHusx JaHHOM rpymibl TpeOyeTcsl BBIBECTH JJOTHUECKOE 3HAYEHUE
TRUE, €Clu NPUBENCHHOE BBICKA3bIBAHUE I NPEMNIOKEHHBIX MCXOAHBIX JAHHBIX
ABJISIETCSI HCTUHHBIM, U 3HauyeHHe FALSE B IPOTHBHOM ciydae. Bce uucna, i Ko-
TOPBIX YKa3aHO KOJIWYECTBO HUQP (IABYy3HAUHOE YHCIIO, TPEX3HAUHOE YHUCIIO U T. 11.),
CUMTAIOTCS LEIBIMU MOJIOKUTEIBHBIMH.

Boolean1°. Jlano nienoe uncno 4. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUS: «icC-
70 A SIBISETCS MOJIOKUTCIBHBIMY.

Boolean2°. Jlano nenoe uucio A. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUS: «Yuc-
70 A SIBISETCS HEYCTHBIMY.

Boolean3°. Jlano nienoe uncno 4. [IpoBepuTs HCTUHHOCTH BBICKa3bIBaHUS: «wic-
70 A SIBIISETCS YSTHBIMY.

Boolean4°. Jlansr nBa mensix uucia: A, B. [IpoBepuTh HCTUHHOCTH BhICKa3bIBAHUS:
«CrnpaBenyiuBbl HepaBeHCTBA 4 > 2 U B < 3».

Boolean5°. Jlanb! nBa nienbix uncna: 4, B. [I[poBepUTh HCTUHHOCTH BHICKA3bIBAHMS:
«CnpaBemyinBbl HepaBeHCTBA A > 0 wim B < —2».

Boolean6°. Jlanbr Tpu nenbix uucna: A, B, C. [IpoBepuTh UCTUHHOCTH BBICKA3bI-
BaHUs: «CrpaBenyiuBO IBOMHOE HEPABEHCTBO 4 < B < Cy.
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Boolean7°. Jlaubl Tpu nenbix uucna: A, B, C. [IpoBepuTh HCTUHHOCTDH BBICKA3bI-
BaHus: «Hucno B HaxoguTces Mexay uuciaamMu A u Cy.

Boolean8°. /lanb! nBa nenbix uncia: A, B. [IpoBepuTh HCTUHHOCTD BHICKA3bIBAHUS
«Kaxnoe u3 uncen 4 u B HeUETHOECY.

Boolean9°. /lans! nBa nienbix uucna: 4, B. [IpoBepuTh HCTUHHOCTD BHICKAa3bIBAHHUS
«XoTst 661 O7THO U3 uncen A U B HEUYeTHOEY.

Boolean10°. Jlansr nBa menbix uncia: A, B. IIpoBepUTh HCTHHHOCTDH BBICKA3bIBa-
Hust: «PoBHO omHO U3 uncell A U B HEUeTHOEY.

Boolean11°. Jlanbr nBa nenbix uncna: 4, B. [IpoBepuTh HCTUHHOCTH BBICKA3bIBa-
Hus: «Yucna 4 u B UMEI0T OJJMHAKOBYIO YETHOCTHY.

Boolean12°. [Jaus! Tpu uenbix uncina: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHMs: «Kaxngoe u3 uucen 4, B, C mOI0XKUTEIHHOEC.

Boolean13°. [Jansl Tpu nenbix uncna: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHUS: «XOTs ObI 0J{HO M3 yncen A, B, C NOJIOKHUTEIHHOEY.

Boolean14°. [Jaus! Tpu nenbix uncina: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bI-
BaHus: «PoBHO o1HO U3 uncel 4, B, C N0J0KUTEIBHOCY.

Boolean15°. [lans! Tpu nenbix uncna: A, B, C. [IpoBepuTh HCTHHHOCTH BBICKA3bI-
BaHus: «PoBHO 1Ba m3 uncen A, B, C ABIAIOTCS TOJI0KUTESITBHBIMI.

Boolean16°. [lano nienoe mosouTenbHoe Ynucio. [IpoBepuTh HCTUHHOCTD BBICKA-
3bIBaHUs: «JaHHOE YMCIIO SBIISETCS YETHBIM JIBY3HAUHBIM.

Boolean17°. [lano nienoe monoxutensHoe 9nucio. [IpoBepuTh HCTUHHOCTH BBICKA-
3bIBaHUS: «/[aHHOE YHCIIO SBIISETCS HEUYETHBIM TPEX3HAYHBIM).

Boolean18°. IIpoBepuTh HCTUHHOCTH BhICKa3bIBaHMS: «Cpeau TPEX JaHHBIX HEIBIX
YHCEJ €CTh XOTS Obl OJTHA Mapa COBIAIAIOIIHX).

Boolean19°. IIpoBepuTh HCTUHHOCTH BhICKa3bIBaHUS: «Cpeu TpeX JaHHBIX IEITBIX
YHCEJI €CTh XOTS OBbI OJ[HA TTapa B3aMMHO MPOTHBOIIOIOKHBIXY.

Boolean20°. /lano tpex3naunoe 4uciio. [IpoBepUTh HCTUHHOCTH BBICKA3bIBAHUSI:
«Bce nmudpel JaHHOTO YKCcIa pa3IudHbD.

Boolean21°. [lano tpex3naunoe uucio. [IpoBepuTs HCTUHHOCTH BBICKA3bIBAHUSI:
«Iudpsl maHHOTO YKICIa 00Pa3yIOT BO3PACTAIOIIYIO TIOCICIOBATEILHOCTHY.

Boolean22°. /lano tpex3naunoe 4ucio. [IpoBepUTh HCTUHHOCTH BBICKA3bIBAHUSI:
«Iudpel 1aHHOTO YKCIIa 00Pa3yIOT BO3PACTAIOIIYIO WIH YOBIBAIOIIYIO MOCIIE-
JI0BaTEIIHLHOCTHY.

Boolean23°. Jlano 4etbipex3HayHoe 4uciio. [IpoBepuTh UCTHHHOCTH BhICKA3bIBa-
HUS: «J|aHHOE YMCII0 YUTACTCS OJJMHAKOBO CJIEBA HAIIPABO U CIIpaBa HAJICBOY.

Boolean24°. Jlansl uncna A, B, C (uucio A He paBHo 0). PaccMoTpeB ouckpumu-



14 M. 3. AGpamsiH. ONeKTpOoHHbIN 3agavHuk Programming Taskbook 4.5

naum D = B> — 4-4-C, npoBepuTh HCTMHHOCTb BhICKa3blBaHus: «KBagparHoe
ypaBHenue A-x> + B-x + C = () UMeeT BelIeCTBEHHbIE KOPHUY.

Boolean25°. Jlans! uncna x, y. IIpoBepuTh HCTHHHOCTh BBICKa3bIBaHMS: « ToUka C
KOOpJUHATaMU (X, )) JISKHUT BO BTOPOI KOOPJUHATHOM YETBEPTH.

Boolean26°. Jlansr uncna x, y. [IpoBepuTh UCTHHHOCTH BhICKa3bIBaHU: «Touka ¢
KOOpIMHATaMU (X, ) JIEXKHUT B YETBEPTOH KOOPAWHATHON YETBEPTH.

Boolean27°. Jlansr uncna x, y. [IpoBepuTh UCTHHHOCTH BbICKa3bIBaHUS: «Touka ¢
KOOpJMHATaMHU (X, }) JISKUT BO BTOPOU WIIH TPEThEH KOOPIUHATHOMN YETBEPTH.

Boolean28°. Jlansr uncna x, y. [IpoBepuTh UCTHHHOCTH BBICKa3bIBaHU: «Touka ¢
KOOpJIMHATaMU (X, )) JISKUT B TIEPBOU MUIM TPEThEH KOOPJIAUHATHOU YETBEPTH.

Boolean29°. Jlanwr uncna x, y, x1, y1, X2, yo. [IpOBEpUTh UICTHHHOCTH BBICKa3bIBa-
Hus: «Touka ¢ KoopauHATamu (X, )) JIEXKHUT BHYTPHU MPSIMOYTONBHHKA, JICBas
BEpXHsISl BEpIIMHA KOTOPOTO MMEET KOOPAMHATHI (X1, V1), MpaBas HUKHSISI —
(x2, ¥2), @ CTOPOHBI MapaLIeIbHbl KOOPJIUHATHBIM OCSIMY.

Boolean30°. Jlaus! nensie uucna a, b, ¢, ABIASIONIMEC CTOPOHAMH HEKOTOPOT'O Tpe-
yroiabHUKa. [[poBEpUTHh HCTUHHOCTH BBICKA3bIBaHUS: « TPEyroIbHUK CO CTOPO-
HaMH a, b, ¢ SBISETCS PAaBHOCTOPOHHUMY.

Boolean31°. Jlans! nensie uucna a, b, ¢, ABISIONIMECA CTOPOHAMH HEKOTOPOT'O Tpe-
yroiabHUKa. [IpoBEpUTh HCTUHHOCTH BBICKA3bIBaHUS: « TPEyrOILHUK CO CTOPO-
HaMH¥ a, b, ¢ aBnsieTcsl paBHOOCIPEHHBIMY.

Boolean32°. Jlans! nensie uucna a, b, ¢, ABISIONIUECS CTOPOHAMH HEKOTOPOI'O Tpe-
yroiapHUKa. [IpOBEpUTh HCTUHHOCTH BBICKA3bIBaHUS: « TPEyroIbHUK CO CTOPO-
HaMHU a, b, ¢ SIBISIETCS IPSIMOYTOIBHBIM).

Boolean33°. Jlans! nienbie uucna a, b, ¢. [IpoBepuTh HCTUHHOCTD BHICKA3bIBAHUS:
«Cy1iecTByeT TPEYroJIbHUK CO CTOPOHAMH d, b, c».

Boolean34°. [lanpl koopAWHATHI MOJIST MIAXMATHOW TOCKH X, ) (LIENbIe YnCIa, Je-
Karyie B Auarna3oHe 1-8). YuuTeiBas, 4To JeBOoe HUXKHee mmone Jocku (1, 1)
SIBJISICTCS] YePHBIM, TIPOBEPUTHh HCTUHHOCTD BBICKA3bIBAHUS: «J[aHHOE TMOJIEe SIB-
asieTcst OeNbIM.

Boolean35°. Jlansl KOOpAWHATHI JBYX PAa3JIMYHBIX IOJICH IIaXMaTHOW JOCKH X1,
V1, X2, Vo (LIeJIBIE YKCIIa, JIekalue B auanazone 1-8). [[poBepuTh HCTUHHOCTH
BBICKa3bIBaHUs: «JlaHHBIC TIOJIST UMEIOT OJTUHAKOBBIN IBETY.

Boolean36°. [lanbl koopAMHATHI ABYX pa3IUYHBIX MOJEH MaXMaTHON JOCKH X1, V1,
X9, Vo (1I€TBIE YKCTa, Nexkanue B nuana3one 1-8). [I[poBepuTh HCTUHHOCTD BHI-
cka3bIBaHUS: «JIaJlbsi 32 OMH X0/ MOXKET NIEPEUTH C OJJHOTO TOJISl Ha JAPYTOe».

Boolean37°. Jlanbl koopAWHATHI JBYX PA3IMYHBIX IMOJICH MIAXMAaTHOW JOCKH X1,
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V1, X2, Vo (1I€JIBIC YKMCIIA, Jexalye B auanazone 1-8). [I[poBepuTh HCTUHHOCTD
BbICKa3bIBaHUs: «KOpoJb 3a OAMH X04 MOXKET MEPEUTH C OAHOTO MOJIs Ha JApY-
roey.

Boolean38°. Jlanbl koOpIWHATHI BYX pa3lIUMYHBIX MOJCH MAaXMaTHOW JOCKH X1,
V1, X2, o (1leJIbIe YKCIa, Jexaluye B nuanazone 1-8). [I[poBepuTh HCTUHHOCTD
BbICKa3bIBaHUs: «CJIOH 32 OJIMH XOJ MOXET IEPEUTH C OHOIO MOJIS Ha APYroey.

Boolean39°. Jlanbl koopAMHATHI ABYX Pa3IMUYHBIX TOJCH MIaXMaTHON JTOCKH X1, V1,
X9, yo (LI€NIbIE Yncha, Jexanye B nuanazone 1-8). [[poBepuTh HCTUHHOCTD BbI-
ckaspiBaHus: «Dep3b 32 OJUH XOA MOXKET IEPEUTH C OJHOTO ITOJISI HA JPYroe».

Boolean40°. JlaHbl KOOpIWHATHI JIByX pPa3UYHBIX MOJEH MAaXMaTHOW JOCKH X1,
V1, Xo, Vo (TI€NBIC UKcTa, Jexarniue B guanazone 1-8). [I[poBepuTs HCTHHHOCTH
BbICKa3bIBaHUs: «KOHb 3a OIMH X0 MOKET IEPEUTH € OJHOTO I10JIS HA JPYroe».

YcnoBHbIM onepartop

If1. Jlano uenoe uucno. Eciau OHO sBIsSETCS MOJOXKHTEIbHBIM, TO MPUOABUTH K
HEeMy |; B IPOTUBHOM CJIydyae HE U3MEHATH €r0. BBIBECTH MOIYYEHHOE YHCIIO.

If2. Mano nenoe yucio. Eciau OHO SIBISETCS IMOJOKUTEIBHBIM, TO MPUOABUTH K
HEeMy |; B IPOTUBHOM CJTy4ae BbIUECTb M3 HEro 2. BhIBECTH MOJTYyYEHHOE YHCIIO.

If3. dano nenoe yucimo. Eciau OHO SIBISETCS IMOJOKUTEIBHBIM, TO MPUOABUTH K
HeMy |; eciM OTpUUATEIbHBIM, TO BBIYECTh U3 HETO 2; €CId HYJIEBBIM, TO
3aME€HUTH e€ro Ha 10. BeIBeCTH MOJIydeHHOE YUCIIO.

If4°. {ausl Tpu 1enbix yncia. HallTi KOJMMYECTBO MOJIOKUTEIIBHBIX YUCEI B HCXOI-
HOM Habope.

If5. Jlanbl Tpu menbix unciaa. HalTH KOMMYECTBO MOJOKHMTEIbHBIX M KOJIWYCCTBO
OTPHUIIATETLHBIX YUCET B UCXOIHOM Habope.

If6°. Jlansr nBa uncia. BeiBecTu Oosibliiee U3 HUX.

If7. lans! 1Ba ynciia. BelBeCTH MOPSAKOBBI HOMEP MEHBIIIETO U3 HHX.

If8°. Jlans!r nBa umcia. BeiBecTn BHauyase Ooiblee, a 3aTeM MEHBIIEE U3 HUX.

If9. Tansl ABe mepeMeHHBIE BellecTBeHHOro Thma: A, B. [lepepacnpeaennth 3Haue-
HUS TaHHBIX ITEPEMEHHBIX TakK, 4TOOBI B A OKa3aja0Ch MEHbBIIEE U3 3HAYCHHM,
a B B — 6onplee. BriBecTr HOBbIE 3HAYEHUS TIEPEMEHHBIX A U B.

1f10. Jdans! aBe mepeMenHble meiaoro tuna: A u B. Eciu ux 3Ha4YeHUs HE paBHBI,
TO MPUCBOUTH KAXJIOW NMEPEMEHHOW CyMMY OTHUX 3HAYCHHUM, A €CIIM PaBHBI,
TO NMPUCBOUTH MEPEMEHHBIM HYJIEBbIC 3HAUCHUS. BBIBECTH HOBBIC 3HAUYCHUS
nepeMeHHbIX 4 u B.
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If11. Jlans! 1Be nepeMenHbIe meaoro tuna: A u B. Ecnu ux 3HaueHus: He PaBHBI, TO
MPUCBOUTH KAXKJOM MepeMeHHOM Oouiblliee U3 ITUX 3HAYEHUH, a €ClIU PaBHBI,
TO TIPUCBOUTH MEPEMEHHBIM HYJICBbIC 3HA4YCHHUS. BBIBECTH HOBBIC 3HAYCHHSI
nepeMeHHbIX 4 u B.

If12°. JTanbl Tpu uncna. Haiitn HauMeHbIIee U3 HUX.

If13. dansl Tpu umcna. Haiitu cpeaHee M3 HUX (TO €CTh YHMCIIO, PACIOIOKECHHOE
MEXK]1y HAUMEHBIITUM U HAauOOJIBIINM).

If14. Jlaner Tpu uyucna. BeiBecTn BHadaje HaMMEHBINEE, a 3aTeM HAMOOIbIICE U3
JTAHHBIX YHUCEIL.

If15. Janbl Tpu yncna. HaiiTu cymMy IBYX HauOOJIBIIUX U3 HHX.

If16. Jdanbr Tpu nepemeHHbIie BemecTBeHHOro tumna: 4, B, C. Eciu ux 3HaucHHs
YHOPSAI0YEHBI TI0 BO3PACTAHMUIO, TO YIBOUTH HMX; B IMPOTUBHOM CiIydyae 3ame-
HUThH 3HAYCHHE KAXKJOW MepeMEHHON Ha MPOTHUBOIIOJIOKHOE. BhIBECTH HOBBIC
3HaUCHUS IEpeMeHHbIX A, B, C.

If17. Jdaubr Tpu nepemeHHbIe BemiecTBeHHOro Tumna: 4, B, C. Eciu ux 3HaueHus
YIOPSIZIOUEHBI M0 BO3PACTAHHUIO WIIM YOBIBAHUIO, TO YIBOUTH HX; B MPOTHB-
HOM CJTy4yae 3aMEHHUTh 3HAYCHHE KaXKJOW MEePEeMEHHONW Ha TPOTHUBOMOIOKHOE.
BriBecT HOBBIE 3HAUYCHUS MepeMeHHbIX 4, B, C.

If18. Jlanbl Tpu 1ENBIX YUCIA, OMHO U3 KOTOPHIX OTIIMYHO OT JABYX APYTUX, PaB-
HBIX MEXIYy co0oii. OnpeaenuTs MOPSAKOBBIII HOMEp 4YHCIa, OTIUYHOTO OT
OCTaJIbHBIX.

If19. Jlanbl yeThIpe LENBIX YKCIA, OOHO M3 KOTOPBIX OTIMYHO OT TPeX APYTHX,
pPaBHBIX MEXKIy co0oii. OnpeaenuTs MOPsIAKOBBI HOMEP YKCIa, OTAUYHOTO OT
OCTaJIbHBIX.

If20. Ha uucnoBoit ocu pacnonoxensl Tpu Touku: A, B, C. Onpenenurthb, Kakas 13
IByX mocneaHux Todek (B wim C) pacmonoxeHa Ommke K A, U BBIBECTH 3Ty
TOYKY U €€ PACCTOSIHHE OT TOYKH A.

If21. Jlaub! HenovrcaeHHbIE KOOPUHATHI TOUKH HA IUIOCKOCTH. Eciu Touka coBIia-
JaeT ¢ HavaJoM KoopauHart, To BbiBecTd 0. Ecnu Touka He coBmamaer ¢ Hava-
JIOM KOOPJIMHAT, HO JISKUT Ha ocu OX unu OY, TO BBIBECTH COOTBETCTBEHHO 1
win 2. Eciii Touka He JISKHT Ha KOOPAMHATHBIX OCSX, TO BBIBECTH 3.

If22°. Jlanbl KOOpAMHATHI TOYKH, HE JIeXKAIIeH Ha KOOpAUHATHEIX ocax OX u OY.
Onpenenuth HOMEP KOOPAWHATHOW YETBEPTH, B KOTOPOW HAXOMUTCS JaHHAs
TOYKA.

If23. [laHbI 11€104MCIICHHBIC KOOPAMHATBI TPEX BEPIIUH MPSIMOYTOIbLHUKA, CTOPOHBI
KOTOPOTO TapaslieTbHbI KOOPJAUHATHBIM OCsiM. HallTh KOOpIMHATHI €T0 YeTBep-
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TON BEPIIUHBI.
If24. Jlns maHHOTO BEIIECTBEHHOIO X HAWTH 3HAYCHHUE ciemyromeii GyHkuuu f,
MIPUHUMAIOIIEN BEIIECTBECHHbBIC 3HAYCHUS

f(x) = 2-sin(x), ecau x>0,
6 —x, ecmux <0.
If25. JIy1s qaHHOTO 1EIOTro X HAMTH 3HAYCHHE CIIeayronieH QyHKINU f, TPUHUMAKO-
IEH 3HAYECHUS LIEJIOTO THUIIA:

fx) = 2x, ecmux<-—-2wummx>2,
—3-X, B IPOTUBHOM Cllyyae.
If26°. Jlns maHHOrO BEIIECTBEHHOIO X HAWTH 3HAUCHHE CIeIyIONICH (YHKIUH f,
IPUHUAMAIOIIEH BEIECTBEHHBIC 3HAYCHHMS

—x, ecmmx <0,
f(x) = x* ecmm0<x<2,
4, ecmux > 2.
If27. ]JIas naHHOTO BEIIECTBEHHOIO X HAWTH 3HaYeHHWE cieayromeid (QpyHKIuu f,
MPUHUMAIOIICH 3HAYCHUS IICJIOT0 THIIA!

0, ectmx <0,
fx) = 1, ecmm x mpunagiexur [0, 1), [2,3), ...,
—1, ecnu x npunamnexur [1,2), [3,4), ... .
1f28. Jlam HOMEp roma (MOJIOKUTENBHOE 1ejoe 4rcio). OnpeneianTb KOJUUECTBO
JHEHl B 9TOM TOAY, YUUTHIBAsA, 4TO OOBIYHBIM IOJ HAacUUTHIBaeT 365 maHEH, a
BHUCOKOCHBIM — 366 nHel. BUCOKOCHBIM cuHMTaeTCs roj, Aendmuiica Ha 4, 3a
UCKJIIOUCHUEM Te€X rofoB, Kotopble aenarca Ha 100 u He nmenstcs Ha 400
(manpumep, roasl 300, 1300 u 1900 He sBHsAIOTCS BUCOKOCHBIMH, a 1200 1 2000
— SIBJISIFOTCS).
1f29. JlaHo nenoe uwmcino. BeiBeCTH ero CTpOKY-OIUCAHHWE BUJIA «OTPHIIATEIHLHOE
YETHOE YUCII0», «HYJIEBOE YHCIIO», KIOJOKUTEIBHOE HEUETHOE YHUCIO» U T. [I.
If30. dano menmoe umcio, Jiexaiiee B auanazone 1-999. BreiBecTH ero cTpoky-
ONMCAHUE BUJIA YETHOE JIBY3HAYHOE YHUCIIO», KHEYETHOE TPEX3HAYHOE YHCIION
U T 1.

OnepaTop BbIOOpa

Case1. Jlano menoe umcino B auama3oHe 1-7. BeiBecTu CTpOKYy — Ha3BaHHE JIHS
HEJIC)I, COOTBETCTBYIOIIEE JaHHOMY 4HCiy (1 — «IOHENENbHUKY, 2 — «BTOP-
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HUK» U T. 11.).

Case2. Jlano uenoe uncio K. BeIBeCTH CTPOKY-OMKMCaHKUE OLIEHKH, COOTBETCTBYIO-
nieit uncny K (1 — «1uioxo», 2 — «HEyI0OBIETBOPUTEIIBHOY, 3 — «yIAOBIIETBOPH-
TEIbHOY, 4 — «XOpoIIoy, 5 — «oTIM4HOY). Ecimu K He j1eXuT B quama3one 1-5,
TO BBIBECTH CTPOKY «OIIHOKAY.

Case3. [lan HoMep Mecsila — 1ieja0e Yuciio B auanazone 1-12 (1 — suBaps, 2 — de-
BpaJib U T. 1.). BhIBeCTH Ha3BaHHE COOTBETCTBYIOIIETO BPEMEHH Tojia («31May,
«BECHAY, «JIETO», KOCEHBbY).

Case4°. Jlan HoMep Mecsia — 1esioe 4Ynucio B auanasone 1-12 (1 — saBapsy, 2 —
deBpanb U T. 1.). OnpenenuTs KOJIUYECTBO THEW B 3TOM MecsIe sl HEBUCO-
KOCHOTO TO/1a.

Caseb. ApupmMernyeckue ACHCTBUS HAJl YMCIAMH IIPOHYMEPOBAHBI CJCTYIONIUM
obpazom: 1 — ciioxeHue, 2 — BeIYUTAaHUE, 3 — YMHOXeHUE, 4 — aeneHue. Jlan
HoMep aerctBusa N (Liesioe 4ynciio B nuana3one 1-4) v BelecTBeHHbIE yncia A
1 B (B ue paBHo 0). BBITIOTHUTE HAa/T YKMCIIaMHU YKa3aHHOE JEHCTBUE U BBIBECTH
pe3ynbTar.

Caseb6. EnuHulibl JIMHBI IPOHYMEPOBAHbI CICAYIOMUM 00pa3oM: 1 — AenuMmerp,
2 — KWIOMeTp, 3 — MmeTp, 4 — mMwumMeTp, 5 — cantumerp. JlaH Homep
EAVHUIBI UTUHBI (LIeJI0e YKMCIIO B Auamna3zoHe 1-5) u JjiuHa oTpe3ka B ITHUX
equHUIIaX (BelecTBeHHOE unciio). Hailtu niuHy oTpe3ka B MeTpax.

Case7. Enunuiibpl Macchl IPOHYMEPOBaHbI CICAYIOMKUM 00pa3oM: 1 — KHIIorpamm,
2 — MwMrpamm, 3 — rpamm, 4 — TOHHa, 5 — 1HeHTHep. [[aH HoMep enuHu-
1Bl Macchl (1I€0€ YMCI0 B Auara3zoHe 1-5) U Macca Tejla B 3THX €IMHHUIIAX
(BemecTBeHHOE unciio). Haiitu maccy Tena B KuiiorpaMmmMax.

Case8. Jlanbl aBa nenbix unciaa: D (meHp) u M (Mecsi), ompenessionue mpa-
BWIBHYIO JIaTy HEBHCOKOCHOTO Tojia. BeiBecTu 3HaueHus D u M nisa ;athl,
MPEAUIECTBYIOIIEN YKAa3aHHOM.

Case9°. Jlanbl gBa neibix yuciaa: D (menp) u M (Mecsir), onpeaeisionue mpa-
BWIBHYIO JIaTy HEBHUCOKOCHOTO roaa. BeiBectu 3HaueHuss D u M pnst narel,
CIICIYIOIIIEH 32 YKa3aHHOU.

Case10. PobGor MoxeT mepemeinarbcsl B 4eTbipex HampasieHusx («C» — cesep,
«3» — 3amnan, «lO» — ror, «B» — BOCTOK) M NMpUHUMATh TPU HUGPOBHIE KO-
MaHbl: 0 — mpogosKaTh JBUKEHUE, | — MOBOPOT HajieBO, —1 — MOBOPOT
HarpaBo. /lan cumBon C — UCXOIHOE HampaBieHue poboTta u 1enoe uyncio N
— MoCJIaHHasg eMy KoMmaHja. BeiBecTn HampaBiieHHe poOOTa Mocie BHITIOTHE-
HUSI TTOJTYYEHHON KOMaH/IbI.
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Case11. JlokaTop opreHTHpPOBaH Ha OJHY M3 CTOpOH cBeTa («C» — ceBep, «3» —
3aman, «FO» — tor, «B» — BOCTOK) 1 MOXET IPUHUMATh TPH MUGPOBBIE KOMaH-
Ikl TOBOPOTA: 1 — MOBOPOT HajieBO, —1 — MOBOPOT HampaBo, 2 — MOBOPOT Ha
180°. Jan cumBon C — UCXOJHAs OpUEHTAIMS JIOKATOpa M LeJibie yucia N
u Ny — JIBe TOCJIaHHbIE KOMaHJbl. BhIBECTH OpHEHTAIMIO JIOKaTopa IMocie
BBITIOJTHEHUSI ATUX KOMAH/I.

Case12. DneMeHThI OKPYKHOCTH MPOHYMEPOBaHBI CACAYIOIIMM 00pa3om: 1 — pa-
mayc R, 2 — muamerp D = 2-R, 3 — nnuHa L = 2-m-R, 4 — miomaab Kpy-
ra S =m-R2 JlaH HOMEpP OJTHOTO M3 ATHUX AJIIEMEHTOB M €r0 3Ha4YeHUE. BriBecTn
3HAYEHMS OCTAJIbHBIX JIEMEHTOB JAaHHOW OKPY>KHOCTH (B TOM e mnopsjake). B
Ka4eCTBE 3HAYEHUS 7 UCIOJIb30BaTh 3.14.

Case13. DieMeHTBl PaBHOOCIPEHHOTO MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA MPOHYME-
POBAHBI CIEIYIOIMM 06pa3om: | — KareT @, 2 — TMIOTeHy3a ¢ = a-\/2, 3 —
BBICOTA A, OMyIEeHHAs Ha TUNOTEeHY3y (h = ¢/2), 4 — momanas S = c-h/2.
JlaH HOMEp OIHOTO W3 ATHX 3JEMEHTOB M €ro 3HaueHue. BriBecTH 3HaUCHUS
OCTaJIbHBIX AJIEMEHTOB JJAHHOTO TPEYTOJILHUKA (B TOM K€ TIOPSIKE).

Case14. DrneMeHTbl PaBHOCTOPOHHEIO TPEYTOJbHUKA MPOHYMEPOBAHBI CIEIYIO-
oM obpasoM: 1 — cropoHa a, 2 — paanyc R; BIHCAHHOW OKpPYKHOCTH
(R = a-\/§/6), 3 — paauyc R, omucaHHOM OKpyXHOCTH (Ry = 2-R;), 4 —
momans S = a®-/3/4. JlaH HoMep OIHOTO W3 THX TEMEHTOB M €TI0 3HAYCHHE.
BriBecTu 3HaYeHUsI OCTANBHBIX 3JIEMEHTOB JaHHOTO TPEYTOJIbHUKA (B TOM e
MOPSIKE).

Case15. MactsaM UrpaJibHbIX KapT MPUCBOCHBI MOPSIKOBBIC HOMepa: | — IMUKH,
2 — tpedsl, 3 — OyOHBI, 4 — yepBbl. JJOCTOMHCTBY KapT, CTapUIuX AECATKH,
npucBoeHbl Homepa: 11 — Baner, 12 — nama, 13 — xopoisb, 14 — Ty3. [laHbl
nBa nenbix yuciaa: N — moctouHcTBO (6 < N < 14) u M — Macth KapThl
(1 £ M < 4). BeiBecTu Ha3BaHUE COOTBETCTBYIOIIECH KapThl BUJA «ILECTEpKa
OyOeHn», «1ama uepBei», «Ty3 Tped» U T.1I.

Case16. /lano nienoe yucio B nuana3one 20—69, onpeenstoniee Bo3pacT (B rogax).
BriBecTH cTpOKy-OIKMCaHUE YKa3aHHOTO BO3pacTa, 00ECIEeYnB MPaBUIIBHOE CO-
IJIaCOBAHME YHUCJIa CO CIIOBOM «Ioj», Hampumep: 20 — «aBaauars jeT», 32 —
«TpUJLIATH JIBa roaa», 41 — «COpOK OAUH TOI».

Case17. Jlano nienoe uucio B auana3one 10-40, onpeaensioiiee KOJIHIeCTBO yueo-
HBIX 3aJJaHUK 10 HEKOTOPOW TeMe. BBIBECTH CTPOKY-ONMMCAHWUE YKa3aHHOIO
KOJIMYECTBA 3aJlaHUi, 00ECIEeYUB MPAaBUIILHOE COIIACOBAHHUE YMCIIA CO CIIOBa-
MU «y4eOHOE 3a/1aHuey», HanpumMep: 18 — «BoceMHaaaTh Y4eOHbBIX 3aaHUI,
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23 — «aBajalarh TpU y4eOHBIX 3ajaHus», 31 — «TpuaaTh OAHO yueOHOE 3a-
TaHUE.

Case18. [lano nesnoe uuciio B auanaszone 100-999. BeiBecTu CTPOKY-OMHMCaHUE
JAHHOTO 4Hucia, Hanmpumep: 256 — «IBECTH MATHAECAT WIECTbY», 814 — «BO-
CEMbCOT YETHIPHAALATHY.

Case19. B BocrouHoM KaneHmape NpuHAT 60-ICTHHHM LMK, COCTOAMUN u3 12-
JIETHUX TOIIMKIOB, 0003HAYaeMbIX Ha3BAaHUSIMHU IIBETA: 3€JICHBINA, KPacHBIH,
KENTHIN, OCTbIN M YepHBIA. B Kak10M TOIIIUKIIE TOBI HOCAT Ha3BaHUS KHUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPA, 3aiflla, TPaKOHA, 3MEH, JIOIIA 1, OBI[bI, 00C3bSHBI,
KypHIlbl, CO0aku U cBUHBH. [10 HOMEpy rojja onpeaenuTh ero Ha3BaHue, €CIU
1984 rong — Havasio MUKIA: «TOJ 3€JI€HON KPBICHDY.

Case20. /laubl aBa mensix uncia: D (meHb) u M (Mecsl), onpeAesiome mpa-
BWIBbHYIO J1aTy. BeiBecTH 3Hak 30/1Maka, COOTBETCTBYIOIIUI 3TOM nate: «Bomo-
nei» (20.1-18.2), «Pei6s» (19.2-20.3), «OBen» (21.3-19.4), «Tenen» (20.4-
20.5), «bmuzuensn» (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «]/le-
Bay (23.8-22.9), «Becb» (23.9-22.10), «Ckopnuon» (23.10-22.11), «Ctpe-
ey (23.11-21.12), «Kozepor» (22.12-19.1).

Lunkn ¢ napametpom

For1. Jlansr nenbie yncna K u N (N > 0). BeiBectu N pa3 uucio K.

For2. Jlansr nBa nensix uncina 4 u B (4 < B). BeiBecTr B mopsiike BO3pacTaHUs BCE
1LIeJIbIC YHKCJIa, PACTIOJIOKEHHBIE MEXIY A U B (BkiItodas camu uncia 4 u B), a
TaK)Ke KOJIUYSCTBO N 3THUX YHUCEIL.

For3. Jlansr nBa nenbix uncia A u B (A < B). BeiBecTu B mopsiake YObIBaHHS BCE
1IeJIbIe YMCJIa, PacIoIoKEHHbIe MeXIy 4 u B (He Bkitodas uyucia A u B), a
TaK)Xe KOJIUYECTBO N 3THX YHCE.

For4. Jlano BeriecTBeHHOE YHCIIO — IieHa |1 Kr koHdeT. BriBecTn croMMocTh 1,
2, ..., 10 kr xoHper.

For5°. Jlano BemecTBeHHOE YKMCiIo — IieHa | Kr koH(eT. BriBectn ctonmocts 0.1,
0.2, ..., 1 xr xoHder.

For6. Jlano BemecTBeHHOE 4KClio — IeHa | kT koH(per. BeiBecTn croumocts 1.2,
1.4, ..., 2 KT KOH(}eET.

For7. lanwr nBa nenbix uncia 4 u B (4 < B). HaliTu cymMMy BCeX IEIBIX YUCE
0oT A 10 B BKJIIOYUTEIBLHO.
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For8. Jlansr nBa nenbix uncna A u B (A < B). Haiitn npou3sBeficHHE BCEX IEITBIX
gucen oT A 10 B BKIIOUUTEIBHO.
For9. Jlansr nBa nensix uncia 4 u B (4 < B). HaliTu cymMmMy KBagpaToB BCEX IIEITBIX
yucen oT A 10 B BKIIOUUTEIBHO.
For10. dano nenoe uucio N (>0). Haiitu cymmy
1+12+13+...+1/N
(BEIIECTBEHHOE YHCIIO).
For11. Jlano nenoe uucio N (>0). Haittu cymmy
N2+ (N+1)2+(N+2)%2+...+(2-N)?
(esnoe yuco).
For12°. lano nenoe uucino N (>0). Haiitu npousBenenue
1.1-1.2-13-...
(N COMHOXHTEIEH).
For13°. lano nenoe uucio N (>0). HaiiTi 3Ha4eHHE BBIpAKCHUS
1.1 —-12+13— ...
(N cnaraeMbIX, 3HAKH 4YepeayloTcs). YCIOBHBIN OomnepaTop HE UCTOJb30BaTh.
For14. lano nenoe uncino N (>0). Haiitu kBagpaT JaHHOTO YKCIIA, HCTIOIB3YS JUIS
€r0 BBIYHCIICHUS CISAYIONYI0 (GOpMYIy:
N2=1+3+5+...+Q2-N—1).
[Tocne moOaBieHUsT K CyMME Ka)KIOTO CJIaraéMOTO BBIBOJUTH TEKYIIIEe 3HAYEC-
HUE CyMMBbI (B pe3yibTare OyayT BBIBEJACHBI KBAAPAThI BCEX MEIbIX Ynces OT 1
10 N).
For15°. Jlano BemecTBeHHOE uncio A u 1enoe unucio N (>0). Haiitu 4 B cremne-
HU N:
AN =4.4-... -4
(uucna A nepemHoOXkarTCs N pas).
For16°. lano BemectBeHHOE unciio A u nenoe yucio N (>0). Ucnons3ys oquH
IIMKJI, BEIBECTHU Bce IIenble crerenu yncia A ot 1 1o N.
For17. Jlano BemecTtBeHHOE uncio A u nenoe yuciao N (>0). Mcmons3ys oguH
LHUKJI, HAUTU CYMMY
1 +A+A2+43+ .. +4N.
For18. Hdano BemectBeHHOE uncio 4 u nenoe unucio N (>0). Ucnonb3ys oquH
IIUKJI, HAWTU 3HAYCHUE BBIPAKCHUS
1 —A+42 -+ ... +(=DHV.A4"V.
YCIO0BHBIM ONEPATOP HE MCIIOIB30BAaTh.
For19°. lano nenoe uucino N (>0). Haiitu npousBeneHue
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N!'=1-2-....N

(N—-gpaxmopuan). UtoObl M30€XaTh IEIOYNCICHHOTO TEPEIOJIHEHUS, BBIUKC-
JSTh 3TO TPOU3BEJCHUE C MOMOIIBIO BEIIECTBEHHON MEPEMEHHON W BBIBECTH
€ro KakK BEeIIECTBEHHOE YHUCIIO.

For20°. {ano nenoe uucino N (>0). Mcnomnb3ys onuH IUKI, HAUTH CyMMY

1M+21+31+ ... +N!

(Beipaxkenue N! — N-gaxmopuan — 0003Ha4aeT MPOU3BEACHUE BCEX IENIBIX
gucen ot 1 jo N: N!=1-2....-N). UtoObI n36€Xarh 1EIOYUCICHHOTO TIepe-
MTOJTHCHM S, TIPOBOJIUTH BHIYHMCIICHHS C TTOMOIIBIO BEIIECTBEHHBIX MTEPEMEHHBIX
Y BBIBECTHU PE3yJIbTaT KaK BEIICCTBEHHOE YHCIIO.

For21. lano uenoe uucio N (>0). Mcnonb3ys ouH IUKI, HAUTH CyMMY

1+ 1/(1H)+ /2N + 1/@3BH) + ...+ 1/(N))

(Beipaxkenue N! — N-gaxmopuan — 0003HaYaeT MPOU3BEACHUE BCEX IIEIBIX
gucen or 1 mo N: N! = 1-2-...-N). Ilonmy4eHHOe YUCIO SBISAETCS MPUOIH-
’KECHHBIM 3Hau€HHEeM KOHCTaHTHI e = exp(1).

For22. Jlano BemectBeHHoe unciio X u menoe uucio N (>0). Haiitu 3HadeHwme
BBIPKCHUS

1+X +X202N)+ ...+ XN/(N)

(N! = 1-2-...-N). Iloiy4yeHHO€ YHUCIIO SIBJISIETCA MPUOIUKEHHBIM 3HAYECHUEM
(yHKIIUU eXp B Touke X.

For23. Jlano BemiecTBeHHOE yucio X u menoe yucio N (>0). Haiitu 3HaueHUE
BBIPKEHUS

X —X33)+X%/5) — ...+ (= DNV XN ((2-N+1))

(N! = 1-2-...-N). Iloiy4yeHHO€ YHUCIIO SIBJISICTCA MPUOIUKEHHBIM 3HAYCHUEM
GbyHKIMM sin B Touke X.

For24. Jlano BemectBeHHoe yucio X u nenoe unucio N (>0). Halitu 3HaueHue
BBIPKCHUS

1 —X2QH)+XY4) — ...+ (DY X2N/(2-N))

(N! = 1-2-...-N). Ilony4yeHHOE YHCIIO SBISICTCS MPUOIMKEHHBIM 3HAYCHUEM
(GbyHKUIHMH COS B TOUKe X.

For25. Jlano BemectBennoe yuciao X (|X|<1) m menoe uucino N (>0). Haitu
3HAYEHUE BBIPAKECHUS

X —X22+X33 — ...+ (DN LXN/N.

[TomyyeHHOE YHCIIO SIBISIETCS MPUOTMKEHHBIM 3HAUCHHEM (PYHKIUHU In B TOU-
ke 1+X.

For26. Jlano BemectBenHoe ymucio X (|X|<1) u nenoe unuciao N (>0). Haiitu
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3HAYCHHME BBIPAKCHUS
X —X33+X5/5 — ...+ (—DVNX2NH2.N+1).
[Tomy4yeHHOE YHCIIO SBJISCTCS MPUOMMKCHHBIM 3HaueHUEeM (YHKIUU arctg B
TOuke X.
For27. Jlano BemectBeHHoe yncio X (|[X|<1) u menoe umcmo N (>0). Haiitu
3HAYCHHE BBIPAKCHUS
X +1-X3/(2:3) + 1:3:-X°/(2-45) + ... +
+ 13 -2N=1)X*N*1/2.4.. . -(2-N)-(2-N+1)).
[Tonmy4yeHHOE YMCIIO SBISETCS NPHONMMKEHHBIM 3HaYeHHEM (YHKIIMH arcsin B
TOuke X.

For28. [lano BemectBenHoe ugucio X (|X|<1) u nenoe yucino N (>0). Haiitu

3HAYCHHE BBIPAKCHUS

1+X72 —1.X%24)+13-X3/(2-46) — ... +

+ (=N 113 (2 N=3)XN/(2-4-. . .-(2-N)).
[Tonmy4yeHHOE YMCIIO0 SABJISACTCS MPUOIMKCHHBIM 3HaueHueM QyHKuu v/ 1+X.

For29. Jlano nenoe uucino N (> 1) u ABE BEIICCTBEHHBIE TOUYKH HA YHCIOBOW OCH:
A,B (A < B). Otpesok [A4, B] pa3outr Ha N paBHBIX OTpe3KoB. BriBectnt H —
JUIMHY Ka)XKJIOTO OTpe3Ka, a Takke Habop TOYEK

A, A+H, A+2-H, A+3-H, ..., B,
obOpa3yroiuii pazouenue orpeska [4, B].

For30. /lano nenoe uriciio N (> 1) u aBe BEIIECTBEHHBIC TOYKH Ha YHCIOBON OCH:
A,B (A < B). Otpesok [A, B] pa3outr Ha N paBHBIX OTpe3KoB. BeiBectnn H —
JUIMHY Ka)XJI0OTO OTpe3Ka, a Takke 3HaueHus ¢yHkuuud F(X) =1 — sin(X) B
TOUKaX, pa3OMBaIOIINX OTPE30K [4, B:

F), FA+H), FA+2H), ..., F(B).

For31. lano nienoe uncino N (> 0). [TocnemoBarebHOCTD BEIIECTBEHHBIX Ynce A
omnpeaesaeTcs CICTYIOIIMM 00pa3oM:

Ay =2, Ag =2+ 1/Ag1, K=1,2,....
BriBectu anemeHThl Ay, Ao, ..., An.

For32. Jlano nienoe auciao N (> 0). [TociemoBaTeIbHOCTD BEIISCTBEHHBIX YHCENT A g
OTIpEJICIISACTCS CICIYIOMNUM 00pa3oM:

Ay =1, Ax =AU 1+ 1/K, K=1,2,....
BriBecTn snemenTsl Ay, Ao, ..., An.

For33°. JJano uenoe uucino N (> 1). ITociaenoBareabHOCTh uucen Qubonauuu F i
(uemoro TUMa) oNMpeAeNsaeTcs CIeTYIOIIM 00pa3oM:

Fi=1, Fo=1, Fpr=Frg o+ Fr_1, K=3,4,....
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BriBectu snementhl Fy, Fo, ..., Fy.
For34. Jlano nienoe unciao N (> 1). [TocnenoBareabHOCTh BEIIECTBEHHBIX Ynced Ak
OTIpeIEAETCS CIEeIYIOMNUM 00pa3oM:
A =1, Ay =2, Ag = (A 2 +2-Ax 1)/3, K=3,4,....
BriBecTn snmeMeHnTsl A1, Ao, ..., AN.
For35. lano nenoe unciio N (>2). [locnenoBarenbHOCTh LETbIX YHCET A Onpe-
JESACTCS CICIYIOMHUM 00pa3oM:
A1 =1, Aoy =2, Az =3,
Agx = A 1t Ao — 2-Ag_3, K=4,5,....
BriBectr sneMeHTH A1, Ao, ..., AN.

BnoxeHHble unknbl

For36°. Jlansl nenbie mojaokuTenbHble unciaa N u K. Haiitu cymmy
1€ +2K + .+ NK,
UtoOsl HM30eKaTh IIEIOYMCICHHOTO TEPENOJIHCHHS, BBIUUCIATH CllaraeMble

3TOW CYMMBI C ITIOMOIIBIO BEIIECTBEHHOW IEPEMEHHOU U BBIBOAUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YHUCIIO.

For37. ano nenoe guciao N (> 0). Haiitun cymmy

11 +22+ ... + NV

UtoObl M30€XaTh IETOYUCICHHOTO TEPENOIHEHUS, BBIYUCIATH CllaracMble
ATON CyMMBI C MOMOIIBIO BEIIECTBEHHON MEPEMEHHOW U BBIBOAUTH PE3Yilb-
TaT Kak BEUIECTBEHHOE YHUCIIO.

For38. lano nenoe wucio N (> 0). Haiitu cymmy

IV 42N+ + N

UtoObl M30€kaTh IETOUYUCICHHOTO IEePENOIHEHHS, BBIYUCISATH CllaracMble
ATOM CyMMBI C IIOMOIIBIO BEIIECTBEHHOM IMEPEMEHHONW U BBIBOAUTH PE3YIlb-
TaT KaK BEUIECTBEHHOE YHUCIIO.

For39. [lansl nensie nonoxureabHbie uncia A u B (A < B). BeiBecTn Bce 1elbIe
gucia oT A 10 B BKIIOYUTENHHO; TIPU 3TOM KaXKI0€ YUCIIO JOHKHO BEIBOAUTHCS
CTOJIBKO Pa3, KaKOBO €ro 3Ha4deHue (HarpuMep, YMCiIo 3 BBIBOAUTCS 3 pasza).

For40. Jlansl nensie uncia A u B (4 < B). BeiBectn Bce 1ienble yucia ot A 10 B
BKJIFOUMTEIBHO; TIPU 3TOM YHUCIO A JOJKHO BBIBOAUTHCA | pa3, uncio A4 + 1
JIOJKHO BBIBOAUTHCS 2 pasza H T. 1.
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Limkn c ycnoBuem

While1°. laubr monmoxwutensubie unucia 4 u B (A > B). Ha orpe3ke mmHbI A
pa3MelIeH0 MaKCUMAaJIbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JIMHBI B (6e3
HajoxeHui). He ncnonw3ys onepanyy yMHOXKEHUS U EJICHUS, HAUTU JIMHY
HE3aHSTOM 4acTH OTpe3Ka A.

While2°. Tans! nonoxutenbhbie uncia A u B (A > B). Ha otpe3ke mnunbl A pas-
MEIIEHO MaKCHUMaJIbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JUIUHKI B (6e3 Hao-
keHnil). He nucmonp3ys onepanuy yMHOKECHHS U JICICHUS, HAUTH KOJUYECTBO
OTPE3KOB B, pa3MENIEHHBIX Ha OTpE3Ke A.

While3. [ans! nensie monoxurenbHbie uncia N u K. Vcrob3ys TOJIbKO ONeparyfy
CJIO’KCHHS Y BBIUYMTAHMS, HAWTH YAaCTHOE OT JieJIeHUs Haieno N Ha K, a Takxke
OCTaTOK OT ATOTO JICTICHUSI.

While4°. Jlano nenoe uucino N (>0). Eciau oHO sBIISeTCS CTEIEHBIO YHMCIA 3, TO
BbIBECTH TRUE, €CJIM HE SIBJISIETCSI — BBIBECTH FALSE.

While5. lano nenoe uucino N (>0), sBisromieecss HEKOTOPO CTEINEHbIO YKciia 2:
N = 2% Haiiru nenoe uucino K — rnokasaresb 3TOH CTENEHH.

While6. [Jano 1ienoe unciao N (>0). Haiitu deotinoti pakmopuan N

NIl =N-(N-2)-(N—4)-...
(mocneaHU COMHOXKHTENb paBeH 2, eciii N — 4deTHoe, U 1, ecmu N — Heder-
Hoe). UToObI n30exkaTh 1eJIOYUCICHHOTO EPENOIHEHUS], BBIYUCIATH 3TO HPO-
U3BEJICHUE C TTIOMOIIBIO BEMIECTBEHHOW EPEMEHHON U BBIBECTHU €T0 KaK BEIlle-
CTBEHHOE YHCIIO.

While7°. JTano nienoe uucino N (>0). HaliTn HanMeHbIIee 1eJI0€ MOJIOKUTEIIBHOE
ypcno K, KBajpaT KOTOporo mpeBocxoaut N: K2 > N. OyHKIMIO U3BIEYEHHUs
KBaJIPaTHOTO KOPHS HE MCITOJIb30BaTh.

While8. /lano nenoe uucio N (>0). Halitu HanOombImee 1eiaoe 4ucio K, KBajapar
KOoTOporo He mpeBocxomut N: K? < N. OyHKIMIO W3BJIEYEHHUs KBAIPaTHOIO
KOpHS HE MCIIOJIb30BaTh.

While9. Mano nemoe umcino N (>1). Haiitm HamMmeHbllee nenoe uucio K, mpH
KOTOPOM BBINONHSETCS HepaBeHCcTBo 31 > NV,

While10. ano nenoe unciao N (>1). Haiitu HauOounbliee 1enoe unciao K, mpu
KOTOPOM BBINOJIHSAETCS HepaBeHCTBo 31 < V.

While11°. Iano nemoe uncio N (> 1). BelBecTn HauMeHbIIee U3 IEIbIX Yrcel K,
JUTst KOTOophIX cymma 1 + 2 + ... + K Oyner Oonbliie uiau paBHa N, U caMy 3Ty
CyMMY.
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While12°. lano uenoe yuciio N (> 1). BeiBecTu HanOounbliee U3 HENbIX yucen K,
U1 KOTophiXx cymMa 1 +2 + ... + K Oyzner MeHbIlle WK paBHA NV, U caMy 3Ty
CYMMY.

While13. [Jano uncio A (>1). BeiBecTu HauMmeHbllee U3 LEIbIX yucen K, as
KOTOpbIX cymma 1 + 1/2 + ... + 1/K Oyner 6ombliie A, U camy 3Ty CyMMY.
While14. JJano umcio A (>1). BeiBectn HauOonbiee U3 IENbIX uucen K, s
KOTOpBIX cymMma 1 + 1/2 + ... + 1/K Oyner meHsble 4, U caMmy 3Ty CyMMY.
While15. HauanpHelii Bkitag B 6anke paBeH 1000 py0. Uepes Kakaplii MecsI pas-

Mep BKJIaJa YBEJIMYMBAECTCS Ha P TNPOLEHTOB OT MMeEromIeics cymmbl (P —
BellleCTBEHHOE unciio, 0 <P <25). Ilo nanHOMy P omnpeneinTh, 4epe3 CKOJIbKO
MecdieB pazmep Bkiaga npessicut 1100 py6., 1 BEIBECTH HalIEHHOE KOJIUYe-
cTBO MecsIeB K (11e10e 9iciI0) ¥ UTOTOBBIM pa3Mep Bkiada S (BEeCTBEHHOE

YHUCJTIO).

While16. CropTcMeH-TbDKHUK Haval TPCHHPOBKH, MPOOEKaB B TEPBBIN JCHD
10 kM. Kaxknpiit cneayromuil 1eHb OH YBEJIMYUBAJ AJMHY polera Ha P mpo-
IIEHTOB OT mpoOera mpeapiaymiero aas (P — BemectBenHoe, 0 <P <50). Ilo
JTaHHOMY P ompeneNnTh, Mociie KaKoro JHsS CyMMapHBIM MpoOer JIbDKHUKA 3a
Bce HU npeBbicuT 200 KM, U BEIBECTH HalJICHHOE KOJMYECTBO AHEHN K (11emoe)
¥ CyMMapHbIil mpober S (BelecTBEHHOE YHUCIIO).

While17. lano memoe yucino N (>0). Mcnoas3ys omnepanuu JCJICHHS HAICIO U
B3SITHS OCTaTKa OT JICJICHHUS, BEIBECTH BCE €ro MUQPHI, HAYWHAS C CAaMOU ITpaBoi
(pa3psiia eauHULI).

While18. Hdano nenoe yucino N (>0). Mcnonb3ys onepanuy JCICHUS HAILEIO U
B3STHS OCTaTKa OT JCJIICHUS, HAUTH KOJTUYECTBO M CYMMY €ro Iudp.

While19. Iano uenoe yrcio N (>0). Mcnoas3ys onepanun AeICHHs HALEIO0 U B3s-
THS OCTaTKa OT JICJICHUS, HAWTH YHCII0, TTOIYYCHHOE MPU MPOYTCHUH unciaa N
CIpaBa HaJICBO.

While20. [Jdano nemnoe yucio N (>0). C momompio orneparuii AeJeHUs HaIeIo
W B3SATHS OCTAaTKa OT JICJICHUS ONPEACIIUTh, UMEETCS JIM B 3amucu umcia N
udpa «2». Ecinu umeercs, To BeiBecTH TRUE, €CIIM HET — BBIBECTH FALSE.

While21. Jano nemnoe uucio N (>0). C moMompio onepamyi JejaeHus Halesao
U B3ATHS OCTaTKa OT JICJICHUS OMNpPEICIUTh, UMCIOTCS JU B 3alMCH 4uciia N
HedeTHble mUdpbl. Ecmi nMerorcs, To BeiBecTH TRUE, €CIM HET — BBIBECTH
FALSE.

While22°. [1ano nenoe unciao N (>1). Ecau oHO siBAsieTCst npocmbim, TO €CTh HE
UMEET MOJIOKHUTEIBHBIX JeIHUTeNeH, KpoMe 1 1 camoro cedsi, To BeIBecTH TRUE,
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WHA4YC BHIBECTH FALSE.
While23°. Jlanbl nenbie mojaokuTelbHbe unciaa A u B. Halitn ux naubonvuuil
oowuil oenumens (HOM), ucnonws3ys areopumm Eexnuoa:
HO/1(4, B) = HO{(B, A mod B), ecmu B # 0; HOJI(4, 0) = A.
While24. /lano nemoe ancio N (> 1). IlocaenoBarenbHOCTh uucen @uoonauuu F i
OTIpEJICIACTCS CICIYIOMNUM 00pa3oM:

Flzl, F2:1, FK:FK_2+FK_1, K:3,4,....
[IpoBeputs, sBisiercss au uucio N uyuciom dubonauuu. Eciau sBiasercs, To
BBIBeCTH TRUE, €CJIM HET — BBIBECTH FALSE.

While25. llano nenoe wucino N (>1). Haiitu mepBoe uncio dubonaqyun, 0011b-
mee N. (onpenenenue wucen Pubonauyu nano B 3aganun While24).
While26. dano uenoe gucio N (> 1), seistomieecs urciom dubonayun: N = F
(onpenenenue wucen Dubonauuu nano B 3amanur While24). Haittu nenbie
yucna Fx 1 u Fg 1 — npenpiayiiee u nocieayroiiee yucia GuboHauyu.
While27. Jlano uenoe unciio N (> 1), sBusromeecs unciiom @udonayun: N = F ¢
(ompenenenne yucen Pubonawuu naHo B 3amannu While24). Halitu nenoe
quciio K — nmopsakoBbiii Homep unciaa dubonaquu N.
While28. Jlano BemiectBennoe uncio € (> 0). [TocaenoBareaIbHOCTh BEIIECTBEHHBIX
yucen Ax onpenensercs CIeayrmM o0pa3oMm:
Ay =2, Ag =2+ 1/Agk1, K=2,3,....
Haiitm mepBbli W3 HOMEpOB K, UISI KOTOPBIX BBIMIOJHSAECTCS YCJIOBHE
|Ax — Ag_1| < €, ¥ BBIBECTH 3TOT HOMEP, a TaKxke unucia Ax 1 1 Ak.
While29. Jlano BemectBenHoe ynciio € (> 0). ITociieqoBareabHOCTh BEIIECTBEHHBIX
gucen Ax OnpenenseTcs CIeayIM 00pa3oMm:
A =1, Ay =2, Ag = (Ag o +2-Ax_1)/3, K=3,4,....
Haittu mnepBeii u3 HOMEpOB K, U1 KOTOPBIX BBINOJHAETCS YCIIOBHE
|Ax — Ag_1| < €, ¥ BBIBECTH 3TOT HOMEP, a TaKxke unucina Ax 1 1 Ag.
While30. [dauwsr monoxkwurenshbie unciaa A, B, C. Ha npsMoyronbHHKE pa3me-
pa A X B pa3MmelieH0 MaKCUMaJbHO BO3MOXKHOE KOJIMYECTBO KBaJpaToB CO
ctoponoit C (6e3 HanoxxeHuit). HaliTu KoJIM4ecTBO KBaJIpaToB, pa3MEIEHHBIX
Ha MPSMOYTOJIbHKKE. OIepany YMHOKEHUS U JISJICHUS HE HCIIOIb30BaTh.

NocnepoBaTtenbLHOCTU

Bo Bcex 3amaHusx JAaHHOW TPYIIIBI MPEANOIaraeTcs, 4YTO HCXOAHBIM HaOop
COZICPKUT HEHYJEBOE YHCIIO SJIEMEHTOB (B YaCTHOCTH, YHCIO N Bcerma OoJbIiie
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HyJs1). B 3aganusx Ha 00paboOTKy HeCcKoJIbKUX HabopoB uucen (Series29-Series40)
KOJIMYEeCTBO HAOOpOB K Takke BCEraa SBISETCS HEHYJIEBBIM.

Series1°. Jlanbl qecsTh BEMIECTBEHHBIX YKcel. HallTi ux cymmy.

Series2. Jlanb! qecaTh BEIIECTBECHHBIX ynced. HaliTu ux mpousBeIeHHe.

Series3. Jlanbl 1ecaTh BeleCTBEHHBIX uncell. Halitu ux cpegHee apupMeTHIeCKoe.

Series4. Jlano nenoe unciao N u HaOop u3 N BeEIIECTBEHHBIX uKcel. BriBecTn
CYyMMY M TIPOU3BEJICHHE YMCEN U3 JJAHHOTO Habopa.

Series5. Jlano nenoe yucio N u HaOOp U3 N TOJOKUTEIBHBIX BEIICCTBEHHBIX
yricen. BeIBECTH B TOM K€ MOpSIKE ILElble YacTH BCEX YHCET U3 JaHHOTO
Habopa (Kak BEIIECTBEHHbIC YHKCIA C HYJEBOW APOOHON 4acThlO), a TaKkKe
CYyMMY BCEX IIEJIBIX YacTeH.

Series6. Jlano nenoe yucio N u HaOOp U3 N TOJOKUTEIBHBIX BEIICCTBEHHBIX
yrcen. BeiBecT B TOM ke TOpsiAKE APOOHBIE YacTH BCEX YHMCEN M3 JaHHO-
ro HaOopa (Kak BEIISCTBECHHBIC YKCIA C HYJICBOH IICJIOM YACThIO), a TaKKe
MIPOU3BEJICHUE BCEX TPOOHBIX YaCTEH.

Series7. Jlano nesnoe uncio N u Habop 3 N BelleCTBEHHBIX 4Kcel. BriBecTH B
TOM K€ TIOPSZIKE OKPYIIIEHHBIC 3HAYCHHsI BCEX YMCEN U3 JaHHOTO Habopa (Kak
IEJIBIC YHCTIa), a TAKXKE CYMMY BCEX OKPYIVICHHBIX 3HAYCHHIA.

Series8. Jlano nenoe unciao N u Habop u3 N 1enbIX uncel. BeiBecTn B TOM ke
MOPSIZIKE BCE YETHBIC YHCIa U3 JAHHOTO Habopa M KOMH4ecTBO K TaKuX YHCell.

Series9. Jlano uenoe unciao N u Habop u3 N 1enbIX uncel. BeiBecTn B TOM ke
MOPSIZIKE HOMEPa BCEX HEYETHBIX YHMCEN M3 JaHHOTO Habopa M KOIMH4YecTBO K
TaKUX YHCEIl.

Series10. Jlano nenoe unciao N u HaOop m3 N neisix uncend. Eciau B Habope
UMEIOTCSl TIOJIOKHUTENbHBIC YUCIa, TO BhIBECTH TRUE; B NMPOTHBHOM CITydae
BBIBECTH FALSE.

Series11. Jlausl mensie uncia K, N u HaObop u3 N nensix uncel. Eciu B Habope
UMEIOTCS YUCIia, MeHbIHE K, TO BIBecTH TRUE; B TPOTUBHOM CITy4ae BHIBECTH
FALSE.

Series12. Jlan HaOoOp HEHYJEBBIX LEIBIX YHCEI; MPU3HAK €0 3aBEPIICHHUS — YKC-
70 0. BeiBeCTH KOJIMYECTBO YKCEN B HaOOpe.

Series13. /lan Habop HEHYJIEBBIX IENBIX YHCEN; TPU3HAK €T0 3aBEPIICHHS — YUC-
70 0. BeiBecTr cyMMy BCEX MOJOKHUTEINBHBIX YETHBIX YHCE U3 JAHHOTO Ha0O-
pa. Ecnu TpeGyemble uncia B HabOpe OTCYTCTBYIOT, TO BbiBeCTH 0.

Series14. Jlano nenoe yuciio K 1 HaOOp HEHYJEBBIX IIEJIBIX YHCEI; IPU3HAK €To
3aBepiieHuss — yucio (. BeiBeCcTH KOMMUYeCTBO Ynced B HAOope, MEHBINX K.
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Series15°. Jlano nienoe yuciio K u HaOOp HEHYJIEBBIX IEJBIX YHCEN; MPU3HAK €T
3aBepiieHus — yuciio 0. BeiBecTn HOMep mepBoro 4mcia B Habope, Oombliie-
ro K. Ecim Takux 4yncen HET, TO BeIBecTH 0.

Series16°. Jlano uenoe unciao K ¥ HAOOpP HEHYJIEBBIX IICNIBIX YHCEII; IMPHU3HAK
ero 3aBepiieHuss — yucyio 0. BelBecTH HOMEp IMOCIEAHEr0 4ucia B Habope,
oombmiero K. Ecim Takux yncen HET, TO BeiBecTH (.

Series17°. Jlano BeriecTBeHHOE 4HCIO B, 1enoe yucio N u Habop u3 N Be-
IIIECTBEHHBIX YHCEIN, YIMOPSIOYCHHBIX MO BO3PACTAaHUIO. BBIBECTH 3JIEMEHTHI
Habopa BMECTE C YUCIIOM B, COXpaHssl yIOPAA0YeHHOCTh BHIBOAUMBIX YHCET.

Series18. Jlano nenoe yucno N u HaO0op w3 N IIENBIX YHCEN, YHOPSIOUYCHHBIN
10 Bo3pacTaHuto. [laHHBI HA0Op MOXKET COJACPKATh OJAMHAKOBBIC JIEMEHTHI.
BbIBecTH B TOM ke MOPSIIKE BCE PA3JIMYHBIC AIEMEHTHI JAHHOTO Habopa.

Series19°. Jlano uenoe unciao N (>1) u Habop u3 N 1enbix uncel. BeiBectn Te
3JIEMEHTBI B HA0OpE, KOTOPBIE MEHBIIIE CBOETO JIEBOTO COCE/a, U KOTUYeCTBO K
TaKUX JICMEHTOB.

Series20. [ano nenoe uucino N (>1) u Habop u3 N uenbix dnceid. BeiBectn T
3JIEMEHTBI B HA0OpE, KOTOPhIE MEHBIIIE CBOCTO MPABOT0 COCEa, U KOTHUECTBO K
TaKUX JIEMEHTOB.

Series21°. Jlano 1ienoe unciio N (> 1) u Habop u3 N BerecTBeHHbIX unce. [Ipoe-
pHTh, 00pa3yeT J¥ JaHHBI HA0Op BO3PACTAIONIYIO MOCIE0BATeIbHOCTD. Eciu
o0pasyeT, To BbIBecTH TRUE, €CJIM HET — BBIBECTH FALSE.

Series22. Jlano nenoe unciao N (>1) u Habop u3 N BelleCTBEHHbIX 4Kcell. Eciu
JAHHBII HaOOp oOpa3yeT yOBIBAIOUIYIO MOCIEI0BATEIbHOCTh, TO BbiBeCTH 0;
B IIPOTHBHOM CITy4ae BBIBECTH HOMEp IEPBOrO YKCIIa, HAPYIIAIOIIETO 3aKOHO-
MEPHOCTb.

Series23. Jlano nenoe unciao N (>2) u Habop u3 N BelleCTBeHHBIX unces. Habop
Ha3bIBACTCS NULO0OPA3HBIM, €CIH KaKIbId €ro BHYTPCHHHUH BJIEMEHT 100
Ooublle, TMOO MEHBIIIE 00OMX CBOUX COCENCH (TO €CTh SIBISCTCS «3yOLIOM»).
Ecnu naHHbIi HAOOp SIBISETCS MHUIOOOPa3HBIM, TO BbIBECTH (; B IPOTHBHOM
cllydae BBIBECTH HOMED MEPBOTO AIIEMEHTA, HE SBIISIOMIETOCS 3yOIIOM.

Series24. Jlano nenoe unciao N u Habop u3 N ILEIbIX YHCEI, COACPIKAIIUM 10
KpaliHel Mepe JBa HyJid. BriBecTu cymmy umncel U3 JaHHOro Habopa, pacro-
JIO)KEHHBIX MEXK]y MOCACIHUMHU JABYMS HYJIAMHU (€CIIH MOCIICIHUE HYJIU UAYT
noapsi, To BeiBecTH 0).

Series25. Jlano nenoe unciao N u Habop u3 N TENBIX YHCEN, COIASPKAIIUNA 10
KpaliHel Mepe JBa HyJid. BriBecTu cymmy umMcell U3 JaHHOro Habopa, pacro-
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JIOKEHHBIX MEX]y MEPBBIM H MOCIEIHUM HYJeM (€ClIi NEPBBIA U MOCISAHHMI
HYJW UAYT NOApsia, TO BeiBeCTH 0).

BnoxeHHble unkKnbl

Series26. Jlansbl uensie unucina K, N u HaObop u3 N BeElIECTBEHHBIX uncel: Aj,

As, ..., Ay. BoiBecTu K- cTeneHu yuces u3 JaHHOTro Habopa:
(A", ()", ..., ()~

Series27. [lano nenoe unciao N u HaObop U3 N BelIECTBEHHBIX dncen: 41, Ao, . . .,
Apn. BeiBecTu cienyromnye yucha:

Ay, (A2)% .., AN AN,

Series28. [lano nenoe unciao N u Habop u3 N BelleCTBEHHBIX uncen: A1, Ao, . . .,
A . BeIBecTH cienyromume 9rcia:

(AN, ()N, o, (AN, A

Series29. ansl nensie yrcia K, N, a Taxke K HaOOPOB IEIBIX YUCEI 110 N 3JIEMEH-
TOB B Ka)XJIOM Habope. BeiBecTH 00IIyI0 CyMMY BCEX JIEMEHTOB, BXOSIIHNX B
JTaHHBIC HAOOPHI.

Series30°. [ans nenbic yncia K, N, a Takke K HaOOPOB IeNbIX YKcell mo N 3jie-
MEHTOB B KaKJIoM Habope. J[s kakaoro Habopa BBIBECTH CYMMY €TI0 JICMEH-
TOB.

Series31. [lansl nensie unciaa K, N, a Taxke K HaOOpOB IENIbIX YKCeN 110 N 3J1e-
MEHTOB B KayK7ioM HaOope. HaliTu KomuecTBO HAOOPOB, CoepKAIIHUX YUCIO 2.
Ecnu Takux HabopoB HeT, TO BbiBecTH 0.

Series32. [lans nensie unciaa K, N, a Taxoke K HaOOpOB IENbIX YKcel 1o N 3iie-
MEHTOB B Ka)kJIoM HaOope. [ Kak1oro Habopa BEIBECTH HOMED €ro IIEPBOro
3JIEMEHTA, paBHOTO 2, WK yuciio 0, €ciiv B TaHHOM Habope HET JIBOCK.

Series33. lans! nensie uncia K, N, a Takke K HaOOPOB IENIBIX YKcel 10 N 3IeMeH-
TOB B KaxxzoM HabOope. J{1s1 Kak1oro Habopa BEIBECTH HOMEpP €ro MOCIEIHETO
3JIEMEHTA, paBHOTO 2, WK yuciio 0, eciv B TaHHOM Habope HET JIBOCK.

Series34. [lansl nensie unciaa K, N, a Takxe K HaOOpOB HeabIX yuces mo N 3je-
MEHTOB B KaxkoM Habope. JlJia kaxxaoro Habopa BEIIOJIHUATH CIICAYIOIee IeH-
CTBHE: €CJIH B HA00pE COACPIKUTCS YHUCIIO0 2, TO BBIBECTH CYMMY €TI0 SJIEMEHTOB;
eciM B Habope HET JBOCK, TO BhiBecTH 0.

Series35. Jlano nenoe uncio K, a Takke K HaOOPOB HEHYJIEBBIX IENBIX YUCEI.
[Tpu3HaKOM 3aBEepIICHHS Kaxa0ro Habopa sBisgercs auciio 0. [l Kakoro Ha-
0opa BBIBECTH KOJUYECTBO €ro 3JIEMEHTOB. BhIBeCTH Takke 0011ee KOJTHMUeCTBO
AJIEMEHTOB BO BCeX HaOOpax.
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Series36. Jlano nenoe unciao K, a Takke K HaOOPOB HEHYJEBBIX IICNIBIX YHMCEIL.
Kaxxpiit Habop CoAepKUT HE MEHEE JIBYX 3JCMEHTOB, MMPHU3HAKOM €r0 3aBep-
mieHus sipisercs uncino 0. HalTu koaudecTBO HAOOPOB, 3JEMEHTHI KOTOPBIX
BO3PACTAIOT.

Series37. Jlano nenoe yucio K, a Taxke K HaOOPOB HEHYJIEBBIX IEJIBIX YUCEIL.
Kaxp1ii Habop COMEPIKUT HE MEHEe JBYX JJIEMEHTOB, IIPU3HAKOM €ro 3aBep-
mieHus sipisgercs uncino 0. HalTu koiaumdecTBO HAOOPOB, 3JIEMEHTHI KOTOPBIX
BO3PACTAIOT WK YOBIBAIOT.

Series38. Jlano nenoe yncio K, a Takke K HaOOPOB HEHYJIEBBIX IIEJIBIX YUCEIL.
Kaxp1it Habop CoAepKUT HE MEHEE JBYX 3JICMEHTOB, MPU3HAKOM €r0 3aBep-
meHus spisiercs yucio 0. [ kaxxaoro Habopa BBITIOTHUTS CIEAYIOIIee -
CTBHE: €CIIU 3JEMEHThI Habopa BO3pacTaroT, TO BBIBECTH 1; €CIIM 3JCMEHTHI
Habopa yOBIBaIOT, TO BHIBECTU —1; e€ciii AlieMeHThl Habopa HE BO3pacTaloT U
He yOBIBatOT, TO BbIBeCTH 0.

Series39. Jlano nenoe unciao K, a Takke K HaOOpOB HEHYJEBBIX IICNIBIX YHCEIL
Kaxxipiit Habop COACPKUT HE MEHEEe TPeX JJIEMEHTOB, IMPU3HAKOM €ro 3aBep-
mreHus spisiercs yrciao 0. Haiitu konndyecTBO Muiioo0pa3Hbix HAOOPOB (ompe-
JeJeHne TII000pa3Horo Habopa JaHo B 3ajaHuu Series23).

Series40. lano nenoe uncio K, a Takke K HaOOpOB HEHYJEBBIX IICNIBIX YHCEIL.
Kaxip1ii Habop COAEPKHUT HE MEHEE TPEX AJIEMEHTOB, IPU3HAKOM €ro 3aBep-
mieHus spisercs yucio 0. [ kaxkaoro Habopa BBITOIHUTE CIISIyOIIee JIek-
CTBHE: €CJIM HAOOp ABJISIETCS MUI000pa3HbIM (CM. 3amanue Series23), To BbiBe-
CTH KOJIMYECTBO €r0 3JICMEHTOB; B IPOTHBHOM CIIydae BBIBECTH HOMED IIEPBOIO
3JIEMEHTA, KOTOPBIH HE SIBISETCS 3yOILIOM.

MNMpoueaypbl n hyHKLUN

Mpouenypbl ¢ YUCNOBLIMU NapamMeTpaMm

Proc1. Onucars nponenypy PowerA3(4, B), BEIYUCISIONIYIO TPETHIO CTCIICHD YHC-
Ja A ¥ BO3BpaAIlAIOIIYIO €€ B MepeMeHHON B (A — BXOAHOM, B — BBIXOAHOM
napaMmerp; o0a mapaMerpa SIBISIOTCS BelleCTBEHHbIMU). C IMOMOIIBI0 ATOU
MPOIIeTyPhl HANTH TPEThU CTEMEHU TSATH JTaHHBIX YHCET.

Proc2. Onucare npouenypy PowerA234(4, B, C, D), BBIYUCISIOUIYIO BTOPYIO,
TPEThIO M YETBEPTYIO CTENEHb YUCIa A U BO3BPALIAIONIYIO 3TH CTEIIEHU CO-
OTBETCTBEHHO B nepemeHHbIx B, C u D (4 — BxoaHoi, B, C, D — BbIXOAHBIE



32 M. 3. ABpamsiH. AneKTpoHHbIN 3agadvHnk Programming Taskbook 4.5

napaMeTphl; BCe MapaMeTphl SBISIOTCS BEIIECTBEHHbIMU). C MOMOIIBIO 3TON
MPONEAYPbl HAUTU BTOPYIO, TPETHIO U UETBEPTYIO CTENEHD MATH IAHHBIX YUCET.

Proc3. Omucares mnponenypy Mean(X, Y, AMean, GMean), BBIYHUCIAIONIYIO
cpeonee apugmemuueckoe AMean = (X+Y)/2 u cpeounee ceomempuueckoe
GMean = \/ﬁ JBYX TOJIOKUTEIbHBIX yucen X u Y (X u Y — BxomHbIe,
AMean n GMean — BbIXOJIHBIE TApaMETPhI BEIIECTBEHHOTO TUIA). C TOMOIIBIO
ATOU IMPOLEAYPHl HAUTHU cpeaHee apuMeTHIecKoe U CpeiHee TeOMETPUIECKOE
s map (A, B), (4, C), (4, D), ecnmu manst A, B, C, D.

Proc4°. Omnucares nponenypy TrianglePS(a, P, S), BEIYHCISIONIYIO 10 CTOPOHE d
PaBHOCTOPOHHETO TPEYTONbHHKA ero mepuMerp P = 3-a u mwiommans S = a-v/3/4
(a — BxogHOM, P 1 S — BBIXOAHBIE TapaMETPhI; BCE MapaMETpPhI SABIIAIOTCS Be-
mecTBeHHbIMH). C MOMOIIBIO 3TOM MPOLEYPhl HAUTH NEPUMETPHI U TUIOIIAIH
TpeX PaBHOCTOPOHHUX TPEYTOJHHUKOB C TaHHBIMH CTOPOHAMHU.

Proc5. Onucars nponenypy RectPS(x1, y1, X2, y2, P, S), BRIYUCIISIIONTYIO IEpUMETp P
U IUIOWaab S MPAMOYToJbHUKA CO CTOPOHAMH, NapaUieIbHBIMU OCSM KO-
OpJIMHAT, TI0 KoopAuHaTaMm (xi,)1), (X2,)2) €ro MPOTUBOMOJOKHBIX BEPIIUH
(x1,¥1,X2,y2 — BXOJHbIE, P U S — BBIXOJHBIC MapaMeTPhl BEIIECTBEHHOTO TH-
na). C momoIpo 3TOM Mpoueaypbl HAUTH MEPUMETPHI U TUIOMIAAN TPEX Mpsi-
MOYTOJIbHUKOB C JJAHHBIMHU MPOTHUBOIOI0KHBIMU BEPIITMHAMH.

Proc6. Omucares npoueaypy DigitCountSum(K, C, S), Haxozasiyio koandectBo C
nu@p UEeI0ro MOJIOKUTENbHOTO yrcia K, a Takke ux cymmy S (K — BXOJTHOM,
C u S — BBIXOAHBIE MTapaMeTphl 1es1oro Tuna). C MmoMombo 3TOW MPOLETyPbI
HaWTH KOJIMYECTBO U CyMMY IU(P IJIs1 KaXKI0TO U3 MATH TaHHBIX LIEJIBIX YHCETT.

Proc7. Ommucare nporenypy InvertDigits(K), MEHSIOIIYIO TOPSIOK CJACIOBAHHS
nM@dp 1eI0ro NOoNOKUTENBHOTO unciia K Ha 00paTHbIil (K — mapaMeTp 1eJ10ro
TUMNA, SIBJISIONIUNACS OJJHOBPEMEHHO BXOJHBIM U BBIXOJHBIM). C MOMOIIIBIO 3TOM
MPOIIeyPhl TOMEHSTH MOPSIOK clieoBaHus MUGP Ha OOpaTHBIN IS KaXKI0TO
W3 IISITH TaHHBIX EJTbIX YHCElL.

Proc8°. Omucarp nporeaypy AddRightDigit(D, K), 106aBisoIyo K LEI0MY I0-
noxurenpbHoMy uuciny K crnpasa uudpy D (D — BXOAHOUW mapameTrp LEeJIoro
THUIIA, JeKauid B quanazone 0-9, K — nmapaMeTp LEI0ro TUIA, SBISIOMIMICS
OJTHOBPEMEHHO BXOJHBIM M BBIXOIHBIM). C MOMOIIBIO 3TOM MPOLIETyPHI MOCTe-
J0BaTesIbHO J00AaBUThH K JJaHHOMY uMciy K crpaBa JaHHble Udpbl D u Do,
BBIBOJISI PE3YJIBTAT KaXKI0T0 100aBICHUS.

Proc9. Omucare npouenypy AddLeftDigit(D, K), n00aBisiony0 K IEIOMY IO-
noxutenbHoMy unciay K cneBa uudpy D (D — BXOAHOW mapameTp ILEJIoro
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THMA, JIeKAIUN B Auana3zone 1-9, K — napaMmeTp 1enoro tuma, siBJISIFOIIUNACS
OJTHOBPEMEHHO BXOJIHBIM M BBIXOAHBIM). C MOMOIIIBIO 3TOM MPOLETYPHI MOCIIE-
JOBaTEIbHO J00AaBUTh K JaHHOMY 4HCIy K cieBa JaHHbIe UGPe D u Do,
BBIBOJISI PE3YJIBTAT KAXJ0TO JI00aBJICHHUS.

Proc10. Ommcare nponenypy Swap(X, Y), MEHSIONIYIO COASPKHUMOE IIEPEeMCH-
HBIX X 1 ¥ (X u Y — BellleCTBEHHbIE MAPAMETPHI, SIBIISIONIMECS OJHOBPEMEHHO
BXOJIHBIMU U BbIXOAHBIMHU). C €€ MOMOIIbIO JJIsl IAaHHBIX NMEPEMEHHBIX A, B,
C, D nocnenoBareiabHO MOMEHSTh COAEpKMMOeE cienyronmx nap: 4 u B, C
u D, B n C u BeIBecTH HOBBIE 3HaueHus 4, B, C, D.

Proc11. Onucars mpouenypy Minmax(X, Y), 3anuceiBaroniyo B nepeMeHHYI0 X
MHUHHUMAJIbHOE W3 3HaYeHWM X W Y, a B IEPEMEHHYIO0 Y — MakKCMMaJbHOE W3
3TUX 3HaYeHUuu (X U Y — BeleCTBEHHBIC MapaMeTpPhl, SBISIOMIMECS OTHOBpE-
MEHHO BXOJIHBIMH U BBIXOJHBIMHU). VICMIOIB3YSl YETHIPE BHI30BA ITOU MPOLETY-
pbl, HAWUTH MUHUMAJIbHOE M MaKCUMaJIbHOE U3 JIaHHBbIX uucen 4, B, C, D.

Proc12. Onucares npouenypy Sortlnc3(4, B, C), MCHSIONIYIO COIEPKUMOE Iepe-
MEHHBIX A, B, C TakuMm 00pa3om, 9TOOBI NX 3HAUYCHUS OKA3aJIMCh YIIOPSA0UYCH-
HBIMU 110 Bo3pacTaHuio (A4, B, C — BEIIEeCTBEHHbBIC TTapAMETPhI, SBISIOIMINECS
OJTHOBPEMEHHO BXOJIHBIMU U BBIXOJIHBIMH). C TTOMOIIIBIO ATON MIPOIEAYPHI YIIO-
PAIOYNTD IO BO3PACTAHUIO JBa TAHHBIX Habopa u3 Tpex uucen: (41, By, C1) u
(42, B, Cs).

Proc13. Onucare npouenypy SortDec3(4, B, C), MCHSIOIIYIO COACPKUMOE Tepe-
MeHHBIX A, B, C Takum o0pa3oM, 4TOOBI MX 3HAYCHHUS OKAa3ajJuCh YIIOPSIO-
YEHHBIMH 110 YOBIBaHUIO (4, B, C — BelIeCTBEHHBIC TapaMETPBhl, SIBISIOIIHECS
OJIHOBPEMEHHO BXOJIHBIMU U BBIXOJIHBIMH). C TTOMOIIIBIO ATON MPOIEAYPHI yIIO-
pSAAOUMTH MO YOBIBAaHUIO JBa AAHHBIX Habopa u3 tpex umceln: (4i, By, C1) u
(A2, B, Cs).

Proc14. Onucare nponenypy ShiftRight3(4, B, C), BRINOTHSIONIYIO 1pagblil YUuK-
Juyeckull cosue: 3HadeHue A nepexoaut B B, 3Hauenue B — B C, 3Hauenne C
— B A (A, B, C — BeniecTBEHHbIE TTapaMeTPbl, SBIAIONIAECS OJHOBPEMEHHO
BXOJAHBIMH M BBIXOIHBIMHU). C MTOMOIIBIO 3TOM MPOLIETYPHI BHITIOJHUTH TIPABBIM
UKJIMYECKUN CIIBUT JJIsl IByX JaHHBIX HA00pOB u3 Tpex uucen: (41, By, C1) u
(A2, Ba, C2).

Proc15. Onucare npouenypy ShiftLeft3(4, B, C), BHIIOIHSIONUIYIO 1€8blll YUKTU-
yeckuil cosue: 3HaueHue A nepexoaut B C, 3HaueHue C — B B, 3HaueHue B
— B A (A, B, C — BeliecTBEHHbIE TTapaMEeTPbl, SBISIONIAECS OJJHOBPEMEHHO
BXOJAHBIMH M BBIXOAHBIMH). C MOMOIIBIO 3TOW MPOIEAYPHI BBIMOIHUTE JICBBIM
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IUKIMYECKHii CIBUT JUIA BYX JAHHBIX HA0OpOB M3 Tpex uucel: (41, B1, C1) n
(42, Ba, C7).

(DyHKLIMVI C YncnoBbiMN NapamMmeTpamum

Proc16. Onucare ¢yskmuio Sign(X) 1enoro Tuma, BO3BpAIIAIOIIYIO JJIsS Bellle-

CTBEHHOTO unciia X CIeayrolue 3HaUCHHUS:

—1, ecom X <0 0, ecmm X =0; I, ecom X > 0.
C nomourpto 3ToM (PYyHKUMU HAWTH 3HaueHue BbIpaxkeHus Sign(4) + Sign(B)
JUIS JaHHBIX BEIIECTBEHHBIX yucell A u B.

Proc17. Omnucars pynknuro RootsCount(4, B, C) 1eiaoro THra, onpeaessonryro
KOJIMYECTBO KOpHeil KBagpaTHoro ypaBHeHus A-x> + Bx + C =0 (4, B, C —
BelecTBeHHbIC apaMeTpbl, 4 # 0). C ee MOMOIIIbIO HAWTH KOJUYECTBO KOPHEH
JUTSL KQKJIOTO M3 TPeX KBaJApPaTHBIX YpaBHEHUH C JTaHHBIMU KO3(PPUIIMCHTaAMHU.
KonuuecTBo KopHEH omnpenessTh M0 3HAYCHUIO OUCKPUMUHAHMA:

D=B?—4.4.-C.

Proc18. Omucare ¢ynkuuto CircleS(R) BeleCTBEHHOIO THIIA, HAXOASIIYIO ILIO-
maap kpyra paguyca R (R — BemniectBeHHOe). C MOMOIIBIO 9TON (PYHKIIUM
HaWlTH TUIOIIAIU TPEX KPYroB C JIaHHBIMU paauycamu. [Lnomane kpyra pagu-
yca R Boumcnsercs no gopmyie S = 7-R?. B kadecTBe 3HaYEHUS T UCHONb30-
Bath 3.14.

Proc19. Onucars dpynknuto RingS(R;, Ry) BEIIEeCTBEHHOTO THIIA, HAXOSIITYO TLIO0-
1aJb KOJIbLA, 3aKIFOUEHHOTO MEXY JByMSI OKPYKHOCTSIMU C OOILIUM LIEHTPOM
u paguycamu R; u Ry (R m Ry — BemiecTBeHHbIE, R > Ry). C ee moMoIbpio
HaWTH TUIOLIAU TPEX KOJEI, /Il KOTOPHIX JIaHbl BHEITHUE U BHYTPEHHHE pa-
nuychl. Bocrionbs3osarbes GopMysIoii miomaam kpyra pagayca R: S = 7m-R%. B
KaueCTBE 3HAYEHUS 7 MCIOJIb30BaTh 3.14.

Proc20. Omucares ¢ynknuio TriangleP(a, 4), Haxoasmiyro nmepuMerp paBHOOEI-
PEHHOTO TPEYrojibHUKA MO €r0 OCHOBAaHUIO @ U BBICOTE /4, TIPOBEICHHOU K
OCHOBaHUIO (@ U h — BeuiecTBeHHbIE). C MOMOIIBIO 3TOM (PYHKIMU HAUTH
MIEPUMETPHI TPEX TPEYTOJBHUKOB, JJIsI KOTOPHIX JIaHbl OCHOBAHUSI U BBICOTHI.
Jlist HaxokieHust OOKOBOM CTOPOHBI b TPEYyroJdbHUKA UCTOIB30BATh meopemy
lugazopa:

b? = (a/2)* + h>.

Proc21°. Omucars ¢ynknuo SumRange(4, B) 1ieoro tura, HaXoIsIIyl0 CyMMY

BCEX IIEJIBIX Yucen oT A 10 B BkiatouuTenbHO (A u B — uenwie). Eciu 4 > B,
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To (pyHkIMs Bo3Bpaiaer 0. C nomouibio 3Tol (yHKIMH HAWUTH CyMMBI YUCEN
oT A 1o Bu or B 1o C, ecnu pansl uncna A, B, C.

Proc22. Onucare dynkiuto Calc(4, B, Op) BeIEeCTBEHHOTO THITA, BBITIOTHSIOIIYIO
HaJl HEHYJIEBBIMU BEIIECTBEHHBIMU YnciiaMu A U B oqHy U3 apudMeTUuyecKux
orepaluii 1 BO3BPAILIAIOIIYIO €€ pe3yabTaT. Buj onepanuu onpenensiercs 1e-
aeiM napametTpoM Op: 1 — BelUKMTaHUE, 2 — YMHOXEHHE, 3 — JEIEHUE, OCTANIb-
Hble 3HaueHus — ciiokeHue. C nomorsio Calc BEINOIHUTE U JaHHBIX A U B
OIepalnu, OnpeaeisieMble JAaHHBIMU HETbIMU N1, No, Ns.

Proc23. Onucare dynknuro Quarter(x, y) IeNIOro THMA, ONMPEISIAIONYI0 HOMEp
KOOPJAMHATHOW YETBEPTHU, B KOTOPON HAXOJUTCA TOYKA C HEHYJEBBIMU Bellle-
CTBEHHBIMU KoopAuHaTamu (x, y). C momoiipio 370l GyHKIUU HAWTU HOMEpPA
KOOPAMHATHBIX YETBEPTEH AJIA TPEX TOUYEK C JAHHBIMH HEHYJIEBBIMU KOOPIU-
HaTaMHU.

Proc24. Onucars pynkuuo Even(K) J0ru4eckoro THIia, BO3BpaIIamoIIy0 TRUE,
€CJIM LIeJbIN mapaMmeTp K SIBIseTCS] YETHBIM, U FALSE B MPOTUBHOM ciiydae. C
€€ MOMOIIbI0 HAWTH KOJMYECTBO YETHBIX uKcen B Habope u3 10 menbix yucen.

Proc25°. Onucars ¢yskiuio IsSquare(K) J0rd4eckoro THIIA, BO3BPAIIAIOIIYIO
TRUE, ecnu nenslii mapamerp K (>0) siBisieTcs KBaaparoM HEKOTOPOTro Iie-
J0r0 uncia, U FALSE B MPOTUBHOM ciydyae. C ee MOMOIIbI HAUTH KOJTUYECTBO
KBapaToB B Habope u3 10 1enbIx MONTOKUTEIHHBIX YHCEIL.

Proc26. Onucare ¢yskiuio IsPower5(K) JIOrHYecKoro THIA, BO3BPAIIAIOIIYIO
TRUE, eciu nenbiid mapametp K (>0) sBiseTcs: cTeneHpio yucia 5, u FALSE B
npoTuBHOM ciyyae. C ee MOMOIIbI0 HANTH KOJIMYECTBO CTENEHEH uucia S5 B
Habope u3 10 HenpiX MOIOKUTENbHBIX YHUCET.

Proc27. Onucars pyukuuio IsPowerN(K, N) morudeckoro Tuia, BO3BpaIlaroIyo
TRUE, ecnu nensiii napamerp K (>0) siBugercs creneHwsto uncia N (> 1), u
FALSE B mpoTuBHOM ciy4dae. [lano uucio N (> 1) u Hadop u3 10 1menbix mo-
JoxuTenpHbIX yuced. C nomombio ¢yHkuuu IsPowerN HaliTH Koau4yecTBO
cTerneHey uncia N B JaHHOM HaOope.

Proc28. Onucars dynkiuio [sPrime(N) morudeckoro Tumna, BO3BpaInaronyo TRUE,
ecau uenslii napametp N (> 1) siBasieTcst OpOCTBIM YUCIOM, U FALSE B IPOTHB-
HOM ciydae (4ucio, Oombiiee 1, Ha3bIBACTCS MPOCMbIM, €CIU OHO HE UMEET
MOJIOKUTENbHBIX JleNuTeNe, kpome 1 u camoro ceds). Jlan nHa6op u3 10 1e-
abix uyucen, Oonpmux 1. C moMomipio ¢yHkimu IsPrime HalTH KOJIMYECTBO
IPOCTBHIX YHCEN B JaHHOM Habope.

Proc29. Onucare ¢ynkiuio DigitCount(K) 1emoro tuma, HaXoAsIyr KOJIHYECTBO
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udp 1esnoro nojgokuTenbHoro yucia K. Mcnons3yst 3Ty QyHKIUIO, HAWTH KO-
JTUYECTBO UM 71 KAKIOTO U3 MATH JAHHBIX IEJIbIX MOJ0KUTEIbHBIX YHCEIL.

Proc30. Onucars ¢pyskmuro DigitN(K, N) rienoro tura, Bo3Bpamarnyr N-to mud-
Py IIEJOTO MOJIOKHUTENIbHOTO Yrcia K (mudpsl B 4nclie HyMEPYIOTCS CIIpaBa
HaseBo). Eciau xonmudecTBo 1udp B uncine K meHswie N, To GyHKIUS BO3Bpa-
maet —1. [ KaxI0ro M3 MATH JaHHBIX LEJbIX MOJ0KUTEIbHBIX dnucel K1,
Ko, ..., K5 Bei3Bath pynkuuto DigitN ¢ mapamerpom N, uameHstomumcs ot 1
1o 5.

Proc31. Onucarp pynkuuro IsPalindrom(K), Bo3Bpararonryto TRUE, eCliv IEbIH
napameTp K (> 0) sBasiercs naiunopomom (TO €CTh €0 3alUCh YUTACTCS OH-
HAKOBO CJIEBAa HANpPaBO M CIIpaBa HalieBO), U FALSE B mpoTtuBHOM ciiydae. C
€€ TIOMOIIBI0 HANTH KOJWYECTBO MATUHAPOMOB B Habope n3 10 1eabix mosio-
KUTEIbHBIX yucen. [Ipu onucannu GyHKIUM MOXHO MCTOIB30BaTh (PYHKITUU
DigitCount u DigitN u3 3aganuit Proc29 u Proc30.

Proc32. Omucare ¢pynknuio DegToRad(D) BemecTBEHHOTO THIIA, HAXOAIIYIO Be-
JUYHMHY yIJIa B pajiiaHax, €ciu JaHa ero BenuunHa D B rpamycax (D — Berie-
CTBEHHOE unciio, 0 <D <360). Bocniosnib30BarhCs CAEAYIONIUM COOTHOILIEHUEM:
180° = 7 panguanoB. B kauecTBe 3HaU€HUS T UCIOIB30BaTh 3.14. C momomnibio
¢ynkuun DegToRad nepeBectu U3 rpajycoB B pajiMaHbl MSATh JaHHBIX YIJIOB.

Proc33. Omucare pyskiuio RadToDeg(R) BemiecTBEHHOro THITA, HaXOASAIIYIO Be-
JUYHMHY yIJ1a B Tpajycax, €cliu JlaHa ero BelnurnHa R B paguaHax (R — Berie-
cTBeHHOE uncio, 0 < R <2-7). Bocnoyiib30BaTbCs CIEAYIONIUM COOTHOIIICHUEM
180° = 7 panuanoB. B kauecTBe 3HaUC€HUS T UCIOIB30BaTh 3.14. C momMoIibio
¢ynkiuu RadToDeg nepeBectu U3 paanaHoB B TPaAycChl MATh JAHHBIX YTJIOB.

Proc34. Omucarp ¢ynknuio Fact(N) BEeIIECTBEHHOTO THIIA, BRIUHCIISIONIYIO 3HAa-
yeHue gaxmopuanra N! = 1-2-...-N (N > 0 — mapameTp 11eJ0r0 THUIIA; BEIe-
CTBEHHOE BO3BpAIla€MOE 3HAUCHUE UCIOIB3YETCs JJIsl TOrOo, YTOObI H30eKaTh
[IEJIOYMCIICHHOTO TIepenoHeHUus mpu Oonbmux 3HaueHusx N). C momombio
3TOM (PyHKIMHM HAWTU (HaKTOpPHAIBI MSTH TaHHBIX LEJBIX YUCEN.

Proc35. Onucarp pynknuro Fact2(N) BeecTBEHHOTO TUTIA, BEIYUCIISIONIYIO 0801~
HOU pakmopuar:

N!'=1.3-5-...-N, ecimu N — HEUETHOE;

N!!'=2.4.6-...-N, ecau N — 4eTHOE

(N > 0 — mapamMeTp LIeJIOTO THUIIA; BEIIECTBEHHOE BO3BpAIllaeMO€e 3HAYCHUE UC-
MOJIL3YETCS JUIsl TOTO, YTOOBI M30€KaTh IEIOYHCICHHOTO TEPETIONIHEHUS TpU
Oonbiux 3HaueHussx N). C moMomibio 3Toil PyHKIMK HATH ABOMHBIE (PaKTO-



Mpouenypbl N yHKLMK 37

pHUabl MSATH JAHHBIX HETBIX YUCEIL.

Proc36. Omucare ¢ynknuto Fib(N) menoro tumna, BEMUCISIONYIO N-H 3J€MEHT
HoCIeIoBaTeIbHOCTU Yucenr Pubonayuu F i, KOTOpasl ONMUCHIBACTCS CIEAYIO-
MU GopMynaMu:

F1:1, F2:1, FK:FK_2+FK_1, K:3,4,....
Wcnone3ys ¢yuknuto Fib, Haiitu nsate yncen duboHayyu ¢ TaHHBIMU HOMeE-
paMu Nl, N2, .. .,N5.

OononHuTenbHble 3a4aHNA Ha Npoueaypbl U (hyHKUUK

Proc37. Onucars ¢pynkmnmro Powerl(4, B) BEIeCTBEHHOTO THITA, HAXOJSIIYO BEJTH-
unny A no popmyne AP = exp(B-In(4)) (mapameTpsl A 1 B — BelECTBEHHBIE).
B ciydae HyneBoro mnu orpunarenbHoro napamerpa 4 ¢GyHKIMS BO3Bpallia-
er 0. C momomisto 310l dynkimu Haiitu crenenu A7, BY, CP, ecin namsl
yucna P, A, B, C.

Proc38. Omnucares ¢yskiuo Power2(4, N) BeleCTBEHHOTO TUIIA, HAXOSIIYIO Be-
mmunay AV (A — BemecTBeHHBIH, N — IeNblil HapaMeTp) IO CIEAYIONNM
bopmynam:

A =1;

AN =4-4-.. -A (N comHOXuTenei), ecmu N > 0;

AN =1/(4-4-. . .-A) (|N| comnoxutenei), ecmu N < 0.

C nomoribio 3Toi (GyHKIIMK HAUTH AX, A%, AM | ecnn manst uncna A, K, L, M.

Proc39. Ucnonwsys ¢ynkuun Powerl u Power2 (3amanust Proc37 u Proc38), omnu-
catb ¢yHkruio Power3(4, B) BemecTBEHHOTO THIMAa C BEIICCTBCHHBIMHU Ma-
pameTrpamu, Haxoasuyo AP ciemyromum o6pazoM: eciid B UMeeT HyJEBYIO
IpOoOHYIO0 YacTh, TO BbI3bIBacTCsA GyHKIus Power2(4, Round(B)); B mpoTus-
HOM ciy4ae BbI3biBaeTcs pyHkuus Powerl(4, B). C momoibio 3Toil pyHKIINH
Haiitn A", B, C'', ecnu nanw! uncna P, A, B, C.

Proc40°. Onucare ¢yskmuio Expl(x, £) BemecTBeHHOro THma (apaMeTphl X, €
— BeILleCTBeHHbIE, £ > ()), HAXOASAIIYI0 MPUOIMKEHHOE 3HAUYCHUE (PYHKIIMH
exp(x):

exp(x) =1+x+x%Q2)+x3/@N+ ... +x"(n)+ ...
(n! =1-2-...-n). B cymme y4nuThIBaTh BCE ciaraemblie, Oompiie €. C TOMOIIBIO
Expl HaliTu mpuOImKkeHHOe 3HAaY€HUE IKCITOHEHTHI JJIS TaHHOTO X TIPH IIECTH
TAHHBIX €.

Proc41. Onucare ¢ynknuto Sinl(x, €) BemecTBeHHOro ThMa (TIapaMeTphl X, € —
BEIIECTBEHHBIE, € > (), HAXOIAITLY IO TPUOTMKEHHOE 3HAYCHUE (PYHKITUH Sin(X):
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sin(x) =x — x3/(31) + x°/(5!) — ... + (=D X" (Q2nt D)) + ...
B cymme yuyuThIBaTh BCE cCiiaraeMblie, MOAYJb KOTOpPbIX Oojbine €. C momo-
uipto Sinl HaWTH NpUOIMKEHHOE 3HAYSHHE CUHYCA AJIsl JAHHOTO X TPU IIEeCTH
JAHHBIX €.

Proc42. Onucare dynkiuio Cosl(x, £) BeleCTBEHHOro TUMa (MTapaMeTpsl X, € —

BEILECTBEHHBIE, € > (), HAXOALLYI0 TPUOIMKEHHOE 3HaUYeHHE QYHKIIHUU COS(X):
cos(x) =1 — x?/2)) + x*(@4) — ...+ (=D)"x>"(Q2-n)) + . ...

B cymme yuuThIBaTh Bee cliaraembie, MOIYJIb KOTOPBIX Oodblie €. C MOMOIIbI0

Cosl HaiiTi npuOIMKEHHOE 3HAYEHHE KOCHMHYca I JAHHOTO X IMPH LIECTH

JTaHHBIX €.

Proc43. Onucars dynkiuio Lnl(x, €) BemecTBeHHOro ThMa (mapaMeTpsl X, € —
BEILIECTBEHHBIE, |x| <1, € >0), HaXOAANIYI0O TPUOIUKEHHOE 3HAYECHUE (PYHKIIUU
In(1 +x):

In(1+x)=x —x?2+x33 — ...+ (=D)"x" M m+1)+....
B cymme yuuThIBaTh Bee cliaraembie, MOYJIb KOTOPbIX Ooiblie €. C MOMOLIbI0
Lnl maditm nmpubmmkeHHoe 3HadueHue In(l + x) mus maHHOTO X TPH IIECTH
JTaHHBIX €.

Proc44. Onucare ¢pynkmnuto Arctgl(x, £) BenecTBeHHOTo THIA (TapaMeTphI X, € —
BEIIECTBEHHBIE, |x| <1, ¢ >0), HaXoAAUTYI0 NPUONMKEHHOE 3HAaYeHHUEe (PyHKIIUU
arctg(x):

arctg(x) =x — x3/3 +x°/5 — ...+ (=) x> /Qn+1) + ..
B cyMMe yuuThIBaTh BCe cllaraeMble, MOJIYJIb KOTOPBIX Oouibiiie €. C MOMOIIbIO
Arctgl HaliTH npuOIMKEHHOE 3Ha4YeHHe arctg(x) IJIs TaHHOTO X TPU IIECTH
TaHHBIX €.

Proc45. Onucare dpynknuto Powerd(x, a, ) BemecTBEHHOro Tuma (mapaMeTpsl X,
a, € — BEIIECTBEHHEIE, |x|<1;a,c>0), HaXOAAUTYIO0 TPUOTHUKEHHOE 3HAYCHUE
bynkuuu (1 +x)%:
(1+x)*=1+ax+a(a—1)x*Q2)+...+a(a—1)...-(a—n+)x"/(n)) +....
B cymme yuuThIBaTh Bee cliaraembie, MOIYJIb KOTOPBIX Oodblie €. C MOMOIIbI0
Power4 naiitu nmpubnnxenHoe 3HadeHue (1 +x)* Ay TaHHBIX X U @ TIPU IIECTH
JAHHBIX €.

Proc46. Omucars dynknuo NOD2(A, B) neioro Tuia, HaXOAAIIYIO HAubOabUuUl
oowuil denumens (HOJL) 1ByX 11ETBIX MOJT0KUTEIIBHBIX YUCeN A U B, UCTIONIB3YSI
aneopumm Esexnuoa:

HO/1(4, B) = HO/I(B, A mod B), ecmu B # 0; HOJI(4, 0) = A.
C nomoIpo 3To (GyHKIIMM HAWTH HAauOoJbIue ol1ue nenutenu nap (4, B),
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4, O), (4, D), ecnu nanwl uucna 4, B, C, D.

Proc47. Ucnonb3ys ¢yukmuo NOD2 u3 3amanust Proc46, omucarh mporemypy
Fracl(a, b, p, q), npeoOpa3ytomryto 1podb a/b k HECOKpaTUMOMY BUIY p/q (BCe
napameTphI MPOIEAYPHI — LIETIOTO THMA, a U b — BXOJHBIC, p U ¢ — BBIXO/IHBIC).
3HaK pe3yNBTUPYIONICH IpoOu p/q mpunuckiBaeTcss YucauTento (T.€. g > 0). C
nomotbio Fracl HaiiTu HecokpaTtumbie apobOu, paBHbie a/b + c/d, a/b + elf,
a/b + g/h (uucna a, b, c,d, e, f, g, h nansl).

Proc48. YuuteiBas, uTo nHaumenvuiee obuee kpamuoe ABYX IEIBIX MOJOKHTEIIb-
HeIX uncen A u B paBuo A-(B/HOM(A, B)), tne HOJ(A, B) — nHanbonbimii
obmmit nenurenb A u B, u ucnonwiys ¢yakuuo NOD2 u3 3aganus Proc46,
onucarh pynkuuo NOK2(A4, B) uenoro tuma, HaXoJAIlyl0 HauMEeHblee 00-
niee kpatHoe uucen A u B. C nomouipto NOK?2 HaliTu HauMeHble oOiiue
kpatueie nap (4, B), (4, C), (4, D), ecnu nansl unucna A, B, C, D.

Proc49. YuuteiBas coornomenue HO/(4, B, C) = HOA(HO/(A4, B), C) u ucnois-
3ys pynkio NOD2 u3 3amanus Proc46, ommcars dynkiuo NOD3(4, B, C)
IIEJI0T0 THIIA, HAXOJAIITYI0 HaHOONBIIHK OOIIUH JSIUTENb TPEX IEIBbIX IOJIO-
XKuTeIbHBIX uncenl 4, B, C. C moMoIpi0 3Tol (PyHKIIMH HAWTH HAUOOJBIITHE
obmue nenurenu tpoek (4,B,C), (4,C,D) u (B,C, D), ecnu nanel uucia A,
B, C, D.

Proc50. Omucare nponenypy TimeToHMS(T, H, M, S), onpeaensionyio Mo Bpe-
MeHH T (B CEKyHJIax) coaepskalieecss B HeM KOJIM4eCcTBO 4yacoB H, MuHyT M u
cekya S (T — BxoaHoul, H, M u S — BBIXOJHBIC MapaMeTPhl LIEJIOr0 THUIIA).
Hcrnonb3ys 3Ty mpoleaypy, HaWTH KOJIWYECTBO YacOB, MUHYT U CEKYHI s
IISITA JJAHHBIX OTPE3KOB BpemeHu 11, To, ..., T’s.

Proc51. Onucare nponenypy IncTime(H, M, S, T), koropas yBenuunBaet Ha 1 ce-
KyHJ[ BpeMsl, 3aJlaHHoe B yacax H, munytax M u cekynmax S (H, M n § —
BXOJIHBIE Y BBIXOAHBIE MapaMeTphl, 7 — BXOIHOM MapameTp; BCE MapaMeTpbl —
1eJIbIe TOJIOKUTEINbHBIC). JlaHo BpeMmsa (B yacax H, muHyTax M, cekyHaax S)
u 1ienoe uncio 7. Mcnons3ys nponeaypy IncTime, yBenmuunuTh 1aHHOE BpeMsI
Ha 7' CEeKyH]I U BBIBECTH HOBbIC 3HaueHus H, M, S.

Proc52. Onucars pynkuuto IsLeapYear(Y) mornueckoro Tria, KOTopas BO3Bpalia-
eT TRUE, eciii roa Y (11eJo€ MOJIOKUTEIBLHOE YUCIIO) SIBIISIETCS BUCOKOCHBIM,
U FALSE B MPOTUBHOM ciiy4ae. BriBecTn 3Hauenue pynkuuu IsLeapYear nms
IISITA JAHHBIX 3HAYCHUM napamerpa Y. Bucokochbim cauTaeTcs rom, ASIsyn-

cq Ha 4, 3a UCKJIIOUCHUEM Te€X ToA0B, KoTophie Aensarcs Ha 100 u He nmensiTes
Ha 400.
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Proc53. Ucnonb3ys dyukiuio IsLeapYear u3 3aganus Proc52, onucars QyHKIHIO
MonthDays(M, Y) nienoro Tumna, KoTopasi BO3BpaliaeT KOJIMYECTBO JHEH s
M-ro mecsmarona Y (1 <M <12, Y >0 — nensle uncina). BeiBecTn 3HaueHNE
¢bynkiuu MonthDays mist nannoro roga Y u mecsnes My, Moy, M.

Proc54. Ucnione3ys pyukiuio MonthDays u3 3aganus Proc53, onucars nporeaypy
PrevDate(D, M, Y), kotopas no nHQoOpMaluuu O MPaBUIbHOM JAare, BKIIIOYA-
ouEen nesp D, Homep Mmecsiua M u rop Y, onpenensieT Npeablaylyr aaTy
(mapametpsl 1enoro tuna D, M, Y ABASIOTCS OJHOBPEMEHHO BXOJHBIMHU H
BbIXOAHBbIMU). [Ipumenuts niponienypy PrevDate k Tpem HMCXOAHBIM JaTaM U
BBIBECTH MOJYUYCHHBIC 3HAUCHUS MPEIbIIYIINX JaT.

Proc55. Ucnone3ys pynkiuio MonthDays u3 3aganus Proc53, onucars nporeaypy
NextDate(D, M, Y), kotopasd 1o uH(popManuu O NpaBUIbHON JaTe, BKIIIOYA-
omen ness D, Homep mecsua M u rox Y, onmpenenseTr CICAyIOLYHO Iary
(mapametpsl 1ienoro tana D, M, Y ABASIOTCS OJHOBPEMEHHO BXOAHBIMHU H
BbIXOAHBbIMU). [IpumenuTs npouenypy NextDate Kk Tpem HCXOOHBIM JlaTaM U
BBIBECTHU MOJIYYCHHBIC 3HAUCHUS CICIYIOIIUX AaT.

Proc56. Onucare dynkiuio Leng(x4, v, XB, ¥3) BEIIECTBEHHOIO THUIIA, HAXO/Is-
Y0 JUIMHY OTpe3Ka AB Ha IIOCKOCTH MO KOOPAUHATAM €T0 KOHIIOB:

4B = \/(xa — xB)* + (va — yB)?
(x4, ¥4, XB, yp — BellleCTBEHHbIE MapaMeTpbl). C MOMONIbIO ATONU (QYyHKIIHH
HalTU JuHbI 0Tpe3KOB AB, AC, AD, ecnu nansl KoopauHatel Touek A, B, C, D.

Proc57. Wcnonb3ys ¢yskmuio Leng w3 3amanus Proc56, ommcarh (yHKIIHIO
Perim(x4, y4, XB, VB, XC», Y¢) BEIIECTBEHHOTO THIIA, HAXOAAIIYIO MEPUMETP
TpeyroibHuKa ABC MO KOOpIWHATAM €ro BEPLIUH (X4, VA, XB, VB, XC» VO —
BellleCTBEHHBIE MapaMeTphl). C MOMOIbI0 3TONW (YHKIUUA HAWUTH MEPUMETPHI
TpeyronbHukoB ABC, ABD, ACD, ecnu nansl koopauHatel Touek A, B, C, D.

Proc58. Ucnons3ys ¢yukuuu Leng u Perim u3 3amanmii Proc56 u Proc57, onucars
bynkiuo Area(x4, V4, XB, VB, XC» Y¢) BEIIECTBEHHOTO THUIIA, HAXOJSIIYIO
mwiomaaer Tpeyroisunka ABC no dhopmyne

Sapc = vp-(p—|4B))-(p—1AC))-(p—|BC]),
rne p — nonynepumemp. C TMOMOIIBIO 3TOW (PYHKIIMU HAWTH TUIOMIAIU Tpe-
yronbHUKoB ABC, ABD, ACD, ecnu nansl koopauHatsl Touek A, B, C, D.

Proc59. Ucnone3ys pyukuuu Leng u Area u3 3aganuii Proc56 u Proc58, onucars
¢ynkuuto Dist(xp, yp, X4, V4, XB, Yp) BELUIECTBEHHOIO THUIIA, HAXOSIIYIO
pacctostaue D(P, AB) ot Touku P 1o npsimoii AB 1o gopmyne

D(P,AB) = 2-Spap/|AB,
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rne Spap — miowaas TpeyroibHuka P4AB. C moMoLIblo 3TO PyHKIIMU HATH
pacctostHusL OT Touku P 1o npsamseix AB, AC, BC, ecnu JaHbl KOOpAUHATHI
touek P, A, B, C.

Proc60. Hcnonb3ys ¢yukuuto Dist u3 3amanust Proc59, omucare mporemypy
Heights(x 4, v4,X5,VB, X, V0, ha, hp, hc), HAXOASAIIYIO BBICOTHI /4, hp, ho Tpe-
yrosnbHUKa ABC (BBIXOJHBIE MapaMeTpbl), MPOBEIECHHBIE COOTBETCTBEHHO W3
BepiivH A, B, C (MX KOOpAWHATHI ABJISIOTCS BXOAHBIMU napamerpamu). C mo-
MOIIIBIO 3TOM NPOLEIYypbl HAWTHU BBICOTHI TpeyronbHUukoB ABC, ABD, ACD,
€CJIM JJaHbl KOOpAUHATHI Touek A, B, C, D.

MWHUMYMbI U MAaKCUMYMbI

JIns pemienus 3aiaHui U3 TaHHOW TPYNIBI CIEAYET UCIIOJIB30BATH «OIHOIIPO-
XOJIHbIE» AJITOPUTMBI, MO3BOJISIIOIINE MOJYYUTh TPEOyeMbli pe3ynbTaT Mocie 00-
HOKpamHo2o POCMOTpa HabOpa UCXOAHBIX JaHHBIX. OAHONPOXOAHbBIE AITOPUTMBI
001a1at0T BaKHBIM MPEUMYIIECTBOM: ISl HUX HE TpeOyeTcsl XpaHWUTh B MaMATU
OJJHOBPEMEHHO BECh HA0OP JIaHHBIX, IO3TOMY IPH NPOrPAMMHON peann3aluy 3THUX
AITOPUTMOB MOMCHO He UCNOTb306AMb MACCUBDI.

Bo Bcex 3amaHusiX JaHHOM TPYMIBI MIPEIOIaraeTcsl, YTO UCXOAHBIA HAOOp Co-
JEP>KUT HEHYJEBOE KOJIMYECTBO 3JIEMEHTOB (B YaCTHOCTH, YKCIIO N Bceraa 0oJbliie
HYJIS).

Minmax1°. lano nenoe uucio N u HaOop u3 N uwcen. HaliTh MUHMMaJbHBIN 1
MaKCUMaJIbHBIA U3 DIIEMEHTOB JIAaHHOTO HA0Opa M BBIBECTH UX B YKa3aHHOM
TIOPSIIKE.

Minmax2. [laro nenoe uucino N u Habop u3 N MpsSMOYTOIHHHUKOB, 33JaHHBIX CBO-
UMU CTOPOHAMH — Tlapamu uucel (a, b). HailTn MUHUMAaNBbHYIO TUIOIIAb TPSI-
MOYTOJIbHHKA U3 JIAHHOTO Habopa.

Minmax3. Jlaro nienoe yuciio N u Habop 13 N IPsAMOYTOJbHUKOB, 3aJaHHBIX CBO-
UMU CTOpOHaMU — mapamu uucein (a,b). HaliTu mMakcUMallbHBIA TEPUMETP
IpSIMOYTOJILHUKA U3 JIAHHOTO Habopa.

Minmax4. Jlaro nienoe yucino N u Habop u3 N yucen. Haiitu HomMmep MEHIMaILHOTO
3NIEMEHTa U3 JIAaHHOTO Habopa.

Minmax5. Jlaro nenoe uncio N u Habop u3 N map yucen (m, v) — TaHHBIE O Mac-
ce m u o0beMe Vv JieTajield, M3rOTOBJICHHBIX M3 Pa3JIMYHBIX MaTepuasioB. BriBe-
CTH HOMED JICTaJIi, N3TOTOBJIICHHOW M3 MaTepHalla MAKCUMaJIBHOM INTIOTHOCTH, a
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TaK)Ke BEJIMYMHY STOM MaKCHMMAaJIbHOM IJIOTHOCTH. [IITOTHOCTD P BBIYUCIISICTCS
o ¢opmyie
P =m/v.

Minmax6°. lano nenoe gucio N u Habop m3 N mensix uucen. Haiitm HOMepa
MIEPBOr0 MUHUMAJILHOTO M TIOCJIETHET0 MAKCUMAJIBHOTO 3JIEMEHTA M3 JTAHHOTO
HaOopa M BBIBECTH UX B YKa3aHHOM IOPSJIKE.

Minmax7. ano nemoe yucio N u Habop u3 N nenbix yucen. Haiitu HoMepa
MIEPBOTO0 MAKCUMAJIBHOTO M TIOCIICAHETO MUHUMAIBHOTO 3JIEMEHTA U3 JAaHHOTO
Ha0Opa ¥ BBIBECTH MX B YKa3aHHOM IOPSI/IKE.

Minmax8. Jlano nienoe uuciio N u Habop u3 N 1ensix uncell. Haiitu Homepa rep-
BOTO Y TIOCJIEJIHETO MHUHHMAJIBHOTO 3JIEMCHTA U3 JAaHHOTO HabOpa M BBHIBECTH
UX B YKa3aHHOM TIOPSIIIKE.

Minmax9. Jlano nenoe uuciio N u Habop u3 N nensix uncesn. Halitn Homepa nep-
BOTO W MOCJICHET0 MaKCMMAaJIbHOTO 3JIEMEHTA M3 JaHHOTO Habopa W BBIBECTH
UX B YKa3aHHOM IOPSIKE.

Minmax10. [Jano 1enoe urciao N u Habop u3 N 1ensix uncei. Haiitu Homep nepBo-
TO 2KCmMpemanbHo2o (TO0 €CTh MUHUMAJIBHOTO MM MaKCUMAJIbHOTO) AJIEMEHTA
W3 JaHHOTO Habopa.

Minmax11. Jlano nenoe uyucio N u HaOGop m3 N menbix uucen. Haitu HOMep
MOCIICHETO 9KCmpeMaivbHo2o (TO €CTh MUHMMAJIbHOTO MM MaKCHMAaJbHOTO)
3JIEMEHTa U3 JJAHHOTO Habopa.

Minmax12°. lano nienoe uucio N u HaOop u3 N umcen. Haiitu MuUHMMaIbHOE
MOJIOKUTEIHHOE YHUCIIO M3 JJAHHOTO Habopa. Ecim monokuTeapHbIC YHClia B
Ha0OpEe OTCYTCTBYIOT, TO BbIBeCTH 0.

Minmax13. [lano nemnoe yucio N u Habop u3 N 1enbix uncen. Haiitu Homep mep-
BOT0 MaKCHMaJbHOTO HEUETHOTO YHCIIa M3 JIaHHOTO Habopa. Ecimu HeueTHbIe
quclia B HA0ope OTCYTCTBYIOT, TO BbiBecTH 0.

Minmax14. [lano uuciio B (> 0) u Habop U3 AecATH yucen. BeiBecTH MUHUMAaIBHBIN
U3 TeX 3JIEMEHTOB HaOopa, KoTopbie Oojble B, a Takxke ero Homep. Eciu
yucell, OonpuxX B, B HA0Ope HET, TO ABaXK/bl BhiBecTH 0.

Minmax15. Hdans! uncia B, C (0 < B < C) u Habop M3 aecATH uyucel. BeiBecTn
MaKCHMaJlbHbI U3 3JIEMEHTOB Habopa, coxepxaunuxca B uHrepsaie (B, C),
u ero HoMmep. Ecim Tpebyembie umcia B HAOOpPE OTCYTCTBYIOT, TO JIBAXKIbI
BbIBeCTH ().

Minmax16. [laxo nenoe uyrcio N u HaOop u3 N neibix yucen. Haitu konudecTBo
3JICMEHTOB, PACIOJIOKCHHBIX IIEPE]T IIEPBBIM MHUHUMAJIbHBIM 3JICMEHTOM.
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Minmax17. lano nenoe uncio N u HaOop u3 N 1enbix yrces. HalTu KoJIn4ecTBo
3JIEMEHTOB, PACIIOJIOKECHHBIX TTOCJIC TIOCICAHET0 MAKCUMAIBLHOTO 3JIEMEHTA.

Minmax18. Jlano nenoe uncio N u HaOop u3 N 1enbix yrces. HalTu KoIn4ecTBo
SJIEMEHTOB, COJICPIKALIUXCS MEXKTY IIEPBBIM U TIOCIICTHUM MaKCHMAaJIbHBIM 3J1¢-
meHnToMm. Ecim B Habope nMeeTcsi eTMHCTBEHHBIM MaKCUMAJIbHBIA AJIEMEHT, TO
BbIBECTH 0.

Minmax19. lano nenoe yrcno N u Habop u3 N mensix uncen. Haiftu konmudaecTBo
MUHHMAJIbHBIX 3JIEMEHTOB M3 JaHHOTO Habopa.

Minmax20. /lano menoe unciao N u Habop u3 N nensix uncell. Haiitu o6iiee koiu-
YECTBO dKCMpemanbHblx (TO €CTh MUHUMAJIBHBIX U MAKCHUMAJIbHBIX ) DJIEMEHTOB
13 JJaHHOTO Habopa.

Minmax21. [{ano nienoe uncio N (>2) u Habop u3 N unces — 3HAYCHUIH HEKOTOPOI
BEJIMUMHBI, IOJYYEHHBIX B N omnbiTax. HauTtu cpegHee 3HaueHUE 3TOM BEJIH-
yuHbL. [Ipy BBIYHMCICHUU CPEIHErO 3HAYCHHUS HE YYHUTHIBATh MHHHUMAJbHOE U
MaKCUMaJIbHOE U3 UMCIOIIUXCS B HA0Ope 3HAUCHUH.

Minmax22. Jlano nienoe uucio N (>2) u Habop u3 N uucen. Haitu nBa Hau-
MEHBIIMX 3JIEMEHTA M3 JaHHOIO Ha0Opa U BBIBECTH STH 3JICMEHTBI B TOPSIKE
BO3PACTaHUs UX 3HAYCHUU.

Minmax23. Jlano nemnoe uucio N (>3) u HaGop u3 N umcen. Haiitu Tpu Hau-
OOJIBIINX 3JIEMEHTA M3 JJAHHOTO HaOOpa M BBIBECTH ITH JJIEMEHTHI B TIOPSIKE
yObIBaHUS MX 3HAYCHHU.

Minmax24. [lano nienoe unciao N (> 1) u Habop u3 N uucen. Haiitn MmakcuMaibHYO
CYMMY JIByX COCEHUX YHMCEJ U3 JIAHHOTO Habopa.

Minmax25. [lano uenoe uncio N (>1) u Habop u3 N uucen. Haiitu HOMepa
JIBYX COCEJIHHUX YHCEJ U3 JaHHOTO Habopa, MPOU3BEIICHNUE KOTOPBIX SIBIISCTCS
MHUHHMAaJIbHBIM, W BBIBECTH BHAYaJle MEHBIIIHIA, a 3aTeM OOJIBIIHI HOMED.

Minmax26°. Jlano menoe uucio N u HaOop u3 N nensix uncen. Haiitu makcu-
MaJIbHOE KOJIMYECTBO YETHBIX YHCE B Habope, AYIIUX moaps. Eciu dyeTHbIe
qrciia B Habope OTCYTCTBYIOT, TO BbiBecTH 0.

Minmax27. JTano nienoe yrcio N ¥ Ha00p U3 N TENbIX YUCEIN, COACPIKATUI TOTBKO
HYIM W enuHuIbl. HalTu HOMep ajieMeHTa, ¢ KOTOPOro HauWHAETCS camasi
JUIMHHAS TIO0CJICI0BAaTCIIbBHOCTD OJMHAKOBBIX YHCEI, U KOJUYECTBO 3JICMCHTOB
B 3TOM IOCJIEOBATEILHOCTH. ECIIM TaKuX MOCIEA0BATEIBHOCTEH HECKOJIBKO,
TO BBIBECTH HOMEDP TEPBON U3 HUX.

Minmax28. Jlano nieioe unciao N u Habop u3 N LEbIX YKCEII, COASPIKALINN TOJb-
KO HYJIU M eauHUIbl. HaliTh HOMep 37eMeHTa, ¢ KOTOPOro HaYMHAETCs camasi



44 M. 3. AGpamsiH. ONeKTpOoHHbIN 3agavHuk Programming Taskbook 4.5

JUIMHHAS [TOCJIEN0BATEILHOCTE €IMHHNIL], U KOJIMYECTBO DJIEMEHTOB B 3TOM I10-
cnemoBaTenbHOCTH. ECiin Takux 1mociie1oBaTeIbHOCTEN HECKOIBLKO, TO BEIBECTH
HOMEp HocleaHeii u3 HuX. Ecnu equHHUIBI B UCXOOAHOM HabOpe OTCYTCTBYIOT,
TO ABaKIbI BeIBecTH (.

Minmax29. Jlano nenoe uucino N u HaOop m3 N menslx yucen. Hadtu makcu-
MaJIbHOE KOJIMYECTBO MOAPSI MIYIIUX MUHHUMAJIbHBIX 3JIEMEHTOB U3 JAHHOTO
Habopa.

Minmax30. [lano menoe uncio N u Habop u3 N 1enbix urcen. Halith MUHMMaIbHOE
KOJIMYECTBO MOAPS] UAYIIHMX MaKCHUMaJIbHBIX 3JICMEHTOB U3 JaHHOTO Habopa.

OaHomMepHble MaccuBbI

VYcnoBue BUAa «JaH MacCuB pasMepa N» O3HA4YaeT, uTO BHaJasle JaeTcs (hak-
muyeckuti pazmep maccupa (1enoe uucio N), a 3aTeM MPUBOIATCS BCE €ro dJie-
MeHTHI. Ecin B 3aj1aHny SIBHO HE YKa3bIBACTCS, KAaKUE 3HAYCHUS MOXKET MPUHUMATh
pa3Mep MCXOTHOTO MAacCHBa, TO MPEATOIAraeTcs, 4TO pa3Mep MOXKET U3MEHSATHCS B
npenenax ot 2 10 10. MHaekc HadyaabHOTO JI€MEHTa MaCCUBa CUUTACTCS PaBHBIM 1.

Ecnu B 3amaHuu, CBsI3aHHOM C co3flaHueM (IpeoOpa3oBaHMEM) MacCUBa, HE
OMHUCaH Pe3yIbTUPYIONIUN HA0Op JTaHHBIX, TO MPEIOIaracTcs, YTo 3TUM HAOOpOM
SBIISICTCSI CO3JIaHHBIN (TTpeoOpa30BaHHbBIN) MaCCHUB, U HEOOXOAMMO BBIBECTH BCE €TO
AJIIEMEHTHI B MIOPSIKE BO3PACTAHUS UX WHJICKCOB.

¢OpMVIpOBaHVIe MaccuBa M BbiBOA €ro 3yieMeHToB

B 3aganusx Ha opMupoBaHHE MaccUBa IPEIOaraeTcsi, 4To pa3mMep pe3ylib-
TUPYIOILIETr0 MaccuBa He npeBocxoaut 10.

Array1. [ano nenoe uucio N (>0). ChopMupoBaTh U BBIBECTH IIEIOYMCICHHBIH
MAaccHuB pa3zMepa N, coaepamui N epBbIX MOJT0KUTEIbHBIX HEUETHBIX YUCET:
1,3,5 ....

Array2. [dauno nenoe uncio N (>0). ChopMupoBaTh U BBIBECTH IEIOYMCICHHBIH
MAacCUB pazMepa N, coaep:Kalluil CTEIEeHU ABOMKU OT mepBou a0 N-ii: 2, 4,
8, 16, ....

Array3. [lano nienoe uucio N (> 1), a Takke nepBbId 4wieH A U pasHOCTh D apug-
memuyeckou npozpeccuu. CHopMHpPOBaTh U BHIBECTH MacCHUB pa3zmepa N, co-

JepKamui N MepBbIX YJICHOB TaHHOW MPOTPECCUU:
A, A+D, A+2-D, A+3-D,
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Array4. Jlano nenoe uucio N (> 1), a Taxke nepBbiid uwieH 4 U 3HaMeHareab D
eeomempuyeckou npozpeccuu. CHopMUpoOBaTh U BHIBECTH MacCUB pa3zmepa N,
comepkamui N TepBbIX YICHOB JAaHHOW MPOTPECCHUU:

A, A-D, A-D? A-D3,

Array5. Jlano nenoe uncino N (>2). ChopMupoBaTh U BBIBECTU IIETOYHCICHHBIN
MaccHB pasMepa N, comepkamui N MEepBbIX 3JIEMEHTOB MOCIEA0BATEIILHOCTH
yucen Puoonauuu F i :

Fi=1, Fy=1, Fpr=Frg o+t Fr_1, K=3,4,....

Array6. Jlansl mensie uncia N (>2), A u B. ChopMupoBaTh U BBIBECTH IIEJIO-
YUCJICHHBI MacCHUB pa3Mmepa N, IEpBbIi 3JIEMEHT KOTOPOIo paBeH A, BTOPOM
paBeH B, a KAl NOCIEAYIOIINN JIEMEHT PABEH CYMME BCEX MPEABIIYIIHNX.

Array7°. Jlan maccuB pasmepa N. BriBecTH ero 3j1eMeHThI B 00paTHOM TOPSIIKE.

Array8. Jlan meao4YucIIeHHbIH MaccuB pa3mepa N. BeiBecTH Bce coaepikaiiuecs B
JAHHOM MacCHBE HEYETHBIC YMCJIa B NOPSIAKE BO3PACTAHUSA UX HHACKCOB, a
TAK¥KE UX KOJIMYECTBO K.

Array9. Jlan nenouncineHHbIN MaccuB pa3mepa N. BeiBecTu Bce comepikaniuecs B
JTAHHOM MAacCCHBE€ YETHBIC YHCJIa B TOPSAKE YObIBAHUS MX WHJIEKCOB, a TaKKe
MX KOJINYECTBO K.

Array10. /lau neaounciaeHHBIN MaccuB pa3mepa N. BeiBecTr BHauaje Bce coaepika-
1[Mecs B JAHHOM MAaCCUBE YETHBIC YUCIIA B OPSIIKE BO3PACTAHUS UX UHIEKCOB,
a 3aTeM — BCE HEUYETHbBIC UMCIIa B TOPSIKE YOBIBAHUS X HHJICKCOB.

Array11. Jlan maccuB A pasmepa N u nenoe uuciio K (1 < K < N). BeiBectu aie-
MEHTBI MACCUBA C TOPSKOBBIMU HOMEpaMHU, KpaTHbIMU K: Ak, Ao.ic, As.fcs - - - .
YCIIOBHBIN ONEPATOP HE HUCIOIB30BATh.

Array12. Jlan maccuB 4 pasmepa N (N — 4eTHOE 4KCIiO0). BBIBECTH €ro 3J1eMEHTHI
C YETHBIMH HOMEpPaMHU B TOPSJIKE BO3pacTaHUsi HOMEPOB: Ay, A4, Ag, - - ., AN.
YCI0BHBIN ONEPATOP HE MCIOIb30BaTh.

Array13. Jlan maccuB 4 pazmepa N (N — He4eTHOE 4ncio). BeIBecTH ero ajeMeHThI
C HEYETHBIMM HOMEpPAaMH B MOPsIAKE yObIBaHUSI HOMEPOB: AN, An_2, AN—4, - - -,
A1. YCIOBHBIN onepaTop HE UCHOIb30BATh.

Array14. Jlan maccuB A pazmepa N. BeIBecTH BHa4ane €ro 3JIEMEHTHI C YSTHBIMU
HOMEpaMH (B MOPSJIKE BO3PACTAHUSI HOMEPOB), a 3aTEM — DIIEMEHTHI C HEYEeT-
HBIMU HOMEpaMU (TaKXe B MOPSIIKE BO3pACTaHUSI HOMEPOB):

Aoy Ay, Ag, ..., A1, As, A5,
YCI0BHBIN OIIEPATOP HE MCIIOIB30BATh.
Array15. Jlan maccuB A pazmepa N. BeiBecTu BHayae €ro 31€MEHThI ¢ HEUSTHBIMU
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HOMEpaMH B TIOPSJIKE BO3pACTaHMsI HOMEPOB, a 3aTEM — JJIEMEHTBI C YUSTHBIMU
HOMEpaMH B MOPSIKE YOBIBAaHUS HOMEPOB:
Ay, As, As, ..., Ag, Ay, Ao.
YCIIOBHBIN OTepaTop HE MCIOJIb30BaTh.
Array16. /lan maccuB 4 pa3mepa N. BoiBecTu €ro 371€MEHTHI B CIEAYIONIEM TTOPSII-
Ke:
A, An, Az, An-1, A3, An-o,
Array17. Jlan maccuB 4 pa3mepa N. BoiBecTu €ro 371€MEHTHI B CIEAYIONIEM TTOPSII-
Ke:
A, Ao, An, An-1, A3, Ay, An—o, An-3,

AHanus anemMeHTOB MaccuBa

JIJist BBITIOJTHEHUSI HEKOTOPBIX 3aJlaHUM M3 JAHHOTO MyHKTa He TpeOyeTcs ofl-
HOBPEMEHHO XPAaHUTh B MaMSTU BCE WCXOAHBIC JIaHHbIC, IMOATOMY HCIOJIb30BAThH
[P UX BBIIIOJIHEHUM MAaCCHUBBI, CTPOTrO TOBOPsl, He Hyx#cHOo. OIHAKO NPUMEHEHUE
MacCUBOB MO3BOJIAET CIENATh aJTOPUTMbI PELIEHUS ATUX 3alaHuil OoJiee IpOCThI-
MU ¥ HaJIAIHBIMU. 3aJJaHus U3 JAHHOTO MyHKTAa MOXKHO JIOTIOJIHUTH 3aIaHUSIMU U3
rpynn Series 1 Minmax, paccMaTpuBasi UX Kak 3aJaHus Ha 00paboTky MaccuBoB. C
IOPYroi CTOPOHBIL, Ul TE€X 3aJaHUM JAHHOTO ITyHKTA, KOTOPbIE MOKHO BBIIIOJHUTb,
HE MCIOJIb3Ysl MAaCCHUBBI, MOJIE3HO PEan30BaTh U TAKUE aJITOPUTMbI PEILICHHUS.

Array18. Jlan MmaccuB 4 HEHYJIEBBIX HEJbIX ynced pa3mepa 10. BeiBecTr 3HaueHue
MIEPBOTO M3 TEX €r0 AJIEMEHTOB Aj, KOTOPBIC YIOBJIETBOPSIOT HEPABEHCTBY
Ax < Ayg. Ecin Takux 31€MEHTOB HET, TO BhIBeCTH 0.

Array19. Jlan nienourciaeHHbIN MaccuB 4 pa3mepa 10. BeiBecTr opsakoBbIii HOMEP
MOCJICTHETO M3 TE€X €ro AJIEMEHTOB Ay, KOTOPHIC YIOBJICTBOPSIOT JBOMHOMY
HepaBeHCTBY A; < Ax < Ajg. Eciin Takux 31€MEeHTOB HET, TO BbiBeCTH 0.

Array20. Jlan maccuB pa3zmepa N u nenbie uncna K u L (1 < K < L < N). Haiitu
CYMMY 3JIEMEHTOB MacCHBa ¢ HOMepaMu OT K 70 L BKJIFOUHUTEIHHO.

Array21. Jlan maccuB pa3smepa N u mensie uncia K u L (1 < K < L < N).
Haiitu cpennee apudmeTrueckoe 371€MEHTOB MaccuBa ¢ Homepamu ot K 110 L
BKJIFOYUTEIIBHO.

Array22. Jlan maccuB pa3mepa N u nenbic uncia K u L (1 < K < L < N). Haiitn
CYMMY BCEX 3JIEMEHTOB MAaCcCHBa, KPOME 3JIEMEHTOB ¢ HoMepamu OT K 110 L
BKJIFOYUTEIIBHO.
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Array23. Jlan maccuB pasmepa N u mensie unciia K u L (1 < K < L < N).
Hatitu cpennee apupMeTHIECKOE BCEX AIEMEHTOB MAacCHBa, KPOME JICMEHTOB
¢ HoMepamu OT K 10 L BKJIIOUMUTEIIBHO.

Array24. JlaH 1eIOYMCIICHHBIA MacCHB pa3Mmepa N, HE COACPIKAIIMN OJMHAKOBBIX
gucen. [IpoBeputb, 00Opa3yrOT JIM €0 JIEMEHTHI apuhmemuyecKyro npospec-
curo (cM. 3ananue Array3). Eciin 06pa3ytoT, TO BRIBECTH Pa3HOCTh MPOTPECCUH,
ecyii HeT — BbIBeCTH ().

Array25. Jlan MacCHB HEHYJIEBBIX LIeibIX uncen pasmepa N. [Iposeputs, oOpa3yror
JIM €r0 3JIEMEHThI eeomempuyeckyro npoepeccuro (cM. 3aaanue Array4). Eciu
00pa3yroT, TO BBIBECTH 3HAMEHATEIh MPOTPECCUH, €CITU HeT — BhiBecTH 0.

Array26. Jlan nenounciaeHHbIi MaccuB pasmepa N. [IpoBeputs, yepenyroTcs U B
HEM YeTHBIC W HEYETHBIC Yrciia. Eciu yepenayrorcs, To BeiBecTH 0, €ClIM HET,
TO BBIBECTH TOPSIAKOBBI HOMEpP MEPBOTO 3JIEMEHTA, HAPYIIAIOMIETO 3aKOHO-
MEPHOCTb.

Array27. Jlan mMaccuB HEHYJEBBIX IeJIbIX 4uces pa3mepa N. [IpoBeputs, yepemy-
IOTCS JIM B HEM TIOJIOKUTEIbHBIC ¥ OTPULIATCIIbHBIC Yncia. Eciin yepemyrores,
TO BBIBeCcTH (), €CITM HET, TO BHIBECTH IOPSIIKOBBIM HOMED MEPBOTO JIEMEHTA,
HapPYIIAOIIETO0 3aKOHOMEPHOCTb.

Array28. Jlaam maccuB 4 pasmepa N. HaliTh MHHMMAaJIbHBIN 2JIGMEHT M3 €ro 3Je-
MEHTOB C YETHBIMH HOMEpaMHu: Ao, A4, Ag, - . . .

Array29. Jlan maccuB 4 pasmepa N. HaliTh MakCHMalbHBIM 3JIEMEHT U3 €ro 3Jje-
MEHTOB C HEYETHBIMU HOMEpaMu: A1, A3, As, . . . .

Array30. /larm MmaccuB pa3mepa N. HaliTu HoMepa TeX 3JIEMEHTOB MacCHBa, KOTOPBIC
OO0JIBIIIE CBOETO MPABOTO COCEIA, U KOJMYECTBO TaKuX AneMeHToB. HalineHHoie
HOMeEpa BBIBOJIUTH B MOPSIJIKE UX BO3PACTAHMS.

Array31. Jlan maccuB pa3mepa N. Haiitu HoMepa TeX 3JIeMEHTOB MacCHBa, KOTOPhIC
OOJIBIIIE CBOETO JIEBOI'O COCEA, M KOJIMYECTBO TaKHX dJIEMEHTOB. HaliieHHbIe
HOMeEpa BBIBOJIUTH B MOPSIIKE UX YOBIBAHMSL.

Array32. Jlan maccuB pa3mepa N. Haiitu HOMep ero mepBoro J0KaaTbHOTO MUHUMY-
Ma (JIOKAIbHBI MUHUMYM — ITO DIIEMEHT, KOTOPBIA MEHbIIIE JIFOOOTO U3 CBOMX
cocenein).

Array33. Jlan MmaccuB pa3mepa N. Haiiti HOMEp €ro IoCeaHEro JOKaIbHOro MakK-
cUMyMa (10KanbHblil MakCUMym — 3TO BJIEMEHT, KOTOPbIN OO0JbIlIe JII000ro U3
CBOMX COCEJIeH).

Array34. Jlan maccuB pasmepa N. HaiiTu MakCUMaJIbHBIN W3 €0 JIOKAJIBHBIX MU-
HUMYMOB (OIIPEACICHUE JIOKAIbHO20 MUHUMYMA JAHO B 3ajjaHuu Array32).
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Array35. Jlan maccuB pa3mepa N. HaliTh MUHUMaJIbHBIA U3 €0 JIOKAIBHBIX MaK-
CUMYMOB (OIIPEACIICHUE JIOKAIbHO20 MAKCUMYMA JAHO B 3ajannu Array33).

Array36. /lan maccuB pa3mepa N. HaliT MakcUMabHBIN U3 €T0 SJIEMEHTOB, HE SIB-
JSOIIMUXCS HU JIOKAIbHBIM MUHHUMYMOM, HU JIOKAJIbHBIM MakKCUMyMOM (orpe-
TCIICHUS JIOKAbHO20 MUHUMYMA W JOKATbHO20 MAKCUMYMA JTAHBI B 3aJaHUSIX
Array32 u Array33). Eciau Takux 3J€MEHTOB B MAacCHUBE HET, TO BbIBeCTH ().

Array37. Jlan maccuB pasmepa N. HaiiTu KOIMYECTBO y4acTKOB, Ha KOTOPBIX €T0
AIIEMEHTHl MOHOTOHHO BO3pPACTaIOT.

Array38. Jlan maccuB pasmepa N. HaiiT KOIMY4eCTBO y4acTKOB, Ha KOTOPBIX €T0
AJIEMEHThl MOHOTOHHO YOBIBAIOT.

Array39. Jlam maccuB pa3smepa N. HalTu KOJUYECTBO €T0 NPOMENCYMKOE MOHO-
moHHocmu (TO €CTh y4acTKOB, Ha KOTOPBIX €r0 3JEMEHTHl BO3PACTAalOT WU
yOBIBAIOT).

Array40. Jlano yucino R u mMaccuB A pasmepa N. Haiitu smeMeHT maccuBa, KOTO-
pBI Haubonee 6au30k K 4uciay R (TO €CTh Takou 3JeMeHT A, AJISI KOTOPOTO
BeNMYUHA [Ax — R| sBIsIeTCS MUHUMAIILHOM).

Array41. [lan maccuB pasmepa N. HaiiTu 1Ba coceHuX 3JeMEHTa, CYMMa KOTOPBIX
MaKCHUMaJbHa, U BEIBECTH 3TU DIIEMEHTHI B MTOPSJIKE BO3pACTaHUS UX MHICKCOB.

Array42. Jlano yucio R u MaccuB pa3mepa N. HaliTu JiBa COCeTHUX 3JIEMEHTa Mac-
CHBa, CyMMa KOTOpBIX HanOoJiee ONM3Ka K YUCITY R, U BHIBECTH TH DJIEMEHTHI
B TIOPSI/IKE BO3PACTaHMS UX WHJIEKCOB (OIpeeecHne Hanooee OIU3KUX YUCe
naHo B 3amaHun Array40).

Array43. Jlad 1en04nCIeHHBIA MacCUB pa3mepa N, BCe 3JEMEHThI KOTOPOIO YIIOpsi-
J04eHbI (TI0 BO3pACTaHUIO WU 10 yObIBaHUI0). HaliTh KonuuecTBO pa3iIndHbIX
AJIEMEHTOB B JJAHHOM MAaCCHUBE.

Array44. Jlan 11e/I04MCICHHBIA MacCUB pasMepa N, colepikamuii pOBHO JiBa OJH-
HAKOBBIX d7eMeHTa. HallTu HomMepa OAMHAKOBBIX AJIEMEHTOB M BBIBECTH ATHU
HOMEpa B MOPSJIKE BO3PACTAHMSI.

Array45. Jlan maccuB padmepa N. Haiitu HOMepa IBYX ONIKAWIIAX 3JIEMEHTOB
U3 3TOTO MAaccuBa (TO €CTh JIEMEHTOB C HAUMEHBIIINM MOAYJIEM Pa3HOCTH) U
BBIBECTH 3TH HOMEpa B MOPSIKE BO3pACTAHUA.

Array46. Jlano yucio R u MaccuB pasmepa N. HaliTu nBa pa3M4yHBIX dJIEMEHTA
MaccuBa, CyMMa KOTOPBIX HauOosiee OJiM3Ka K YUCIy R, U BBIBECTH 3THU dJie-
MEHTBHI B IOPSAJIKE BO3PACTAHUS UX MHJEKCOB (ompeereHue Hauoosuee OIu3Kux
yucesn AaHo B 3agaHuu Array40).

Array47°. Jlan nieo4ncIeHHbBIN MaccuB pasMepa N. HailTu koiardecTBO pa3imyHbIX
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AJIEMEHTOB B JJAHHOM MAacCHBE.

Array48. Jlan memodnciieHHBIH MaccuB pa3mepa N. HaliTh MakcuMalibHOE KOJIHdJe-
CTBO €r0 OJIMHAKOBBIX 3JICMCHTOB.

Array49. Jlan nenmouncieHHbId MaccuB pasmepa N. Ecnu oH siBisieTcs nepecma-
HOBKOU, TO €CTh COJICPKUT Bce unciia oT 1 10 N, To BeiBecTH 0; B MPOTUBHOM
cllydae BBIBECTH HOMEp MEPBOrO HEAOMYCTUMOTO 3JICMEHTA.

Array50. Jlan neirourciieHHbI MacCHB A pa3mepa N, SBIISIONIUICS ITepeCTaHOBKOM
(ompenenenue nepecmanosku NaHO B 3adaHuu Array49). Haltu Konum4ecTBO
uneepcull B TAaHHOM MEPECTaHOBKE, TO €CTh TAKUX Iap 3JIEMEHTOB A7 U Ay, B
KOTOPBIX OOJIBIIIEE YMCIIO HAXOAUTCS CeBa OT MeHbIIero: Ay > Ay ipu [ < J.

PaboTa ¢ HeCKOnbKMMU MaccuBamMm

Array51. Jlansl MaccuBel 4 U B onuHAaKOBOrO pasMepa N. [IoMeHITh MecTaMHu uX
COZICP)KMMOE M BBIBECTH BHAYaJie 3JICMEHTHI TPEOOpa30BaHHOTO MaccuBa A, a
3aTeM — BIIEMEHTHI MPEOOPa30BaHHOTO MaccuBa B.

Array52. Jlan maccuB A pa3mepa N. CdhopmupoBaTh HOBBIH MacCHB B TOro ke
pa3mepa, JIEMEHTBI KOTOPOTO OMPEACISIOTCS CICIYIOINM 00pa3oM:

By = 2-Ag, ecnim A <5,
Ag/2 B IPOTUBHOM CiIydae.

Array53. Jlanb 1Ba MaccuBa A u B oquHakoBoro pasmepa N. ChopMupoBaTh HOBBIH
MaccuB C TOTO e pa3mepa, KaxKJIblil 3IEMEHT KOTOPOTO PaBEH MAaKCUMAJIbHOMY
U3 DJIEMEHTOB MacCHUBOB A U B € TEM K€ UHAEKCOM.

Array54. Jlan nienouuncieHnslii MmaccuB 4 pasMepa N. Ilepenucarh B HOBBIH 11e10-
YUCJIEHHBI MacCHB B BCe YETHBIE YUCla U3 MCXOJHOTO MaccuBa (B TOM e
HOPSIZIKE) Y BBIBECTU Pa3MeEP MOJIYYEHHOTO MAacCHBa B U €ro COAepKUMOE.

Array55. Jlan nenounciennsiii MmaccuB A pasmepa N (< 15). Tlepenucarh B HOBBIH
LEJIOYUCIIEHHBIN MACCUB B BCE 3JIEMEHTHI C HEUETHBIMU MOPSIIKOBBIMA HOME-
pamu (1, 3, ...) ¥ BBIBECTH pa3Mep MOJTyYEHHOTO MAacCHBa B U €ro COIepKUMOE.
VYCoBHBIN OnepaTop HE UCTOIb30BATh.

Array56. Jlan nenouncieHHbi MaccuB A pasmepa N (< 15). Ilepenucars B HOBBIMA
LEJIOYUCICHHBIN MacCUB B BCe 3JIEMEHTHI C MOPSAKOBHIMU HOMEpPaMH, KparT-
HbIMU TpeM (3, 6, ...), U BBIBECTH pa3Mep MOJYYEHHOIO0 MaccuBa B M €ro
COJIEPKUMOE. YCIIOBHBINM ONEPATOP HE UCIOIb30BATh.

Array57. Jlan nenouyucieHHbd MaccuB A pasmepa N. Ilepernucars B HOBBIU Iie-
JIOYUCIIEHHBIN MacCuB B TOTO e pa3Mepa BHA4YaJIe BCE 3JIEMEHTHI UCXOIHOTO
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MacCHBa C YeTHBIMU HOMEpPaMH, a 3aTEM — C HEUETHBIMH:
Ao, Ay, Ag, ..., A1, Az, As,
VYC0BHBIN OIIEpPaTOp HE UCIOJIb30BATh.

Array58. Jlan maccuB 4 pasmepa N. ChopMupoBaTh HOBBII MacCUB B TOTO ke
pa3Mepa Mo CIeAyIoleMy MpaBUily: 3JIEMEHT By paBeH CyMMe 3JI€MEHTOB
MaccuBa A ¢ Homepamu oT 1 110 K.

Array59. Jlan maccuB 4 pasmepa N. ChopMupoBarh HOBBII MacCUB B TOTo ke
pa3Mepa 1o cienyoueMy IpaBuily: MEMEHT By paBeH cpeaHeMY apu(pMeTH-
YECKOMY JIEMEHTOB MaccuBa A ¢ Homepamu ot 1 110 K.

Array60°. lan maccuB 4 pasmepa N. ChopmupoBarh HOBBI MacCuB B TOro xe
pa3Mepa Mo CIeAyIoleMy MpaBUily: 3JIEMEHT By paBeH CyMMe 3JIEMEHTOB
MaccuBa A ¢ HoMepamu oT K 10 N.

Array61. Jlan maccuB 4 pasmepa N. ChopMupoBarh HOBBII MacCUB B TOTO ke
pa3Mepa 1o cienyoueMy IpaBuily: MEMEeHT By paBeH cpeaHeMy apu(pMeTH-
YECKOMY 3JIEMEHTOB MaccuBa A ¢ HoMepamu oT K 110 N.

Array62. Jlan maccuB A pa3zmepa N. ChopmupoBath aBa HOBbIX MaccuBa B u C: B
MaccuB B 3anucarb Bce MOJIOKUTEIbHBIE 3JIeMEHThI MaccuBa A, B MaccuB C —
BCE OTpHIIATEIbHBIC (COXpaHss MCXOMHBIN MOPSIOK CICAOBAHUS JIEMEHTOB).
BriBecTu BHawase pasMep M COACPKUMOE MacchBa B, a 3areM — pa3mep U
conepxkumoe maccuna C.

Array63. Jlaubl 1Ba MaccuBa A U B pa3mepa 5, 3JIeMEHTbI KOTOPBIX YIOPSIOYCHBI
no Bo3pactanuio. OOBEAMHUTH 3TH MACCHUBBI TaK, YTOOBI PE3yIBTUPYIOIIUMA
MaccuB C (pasmepa 10) ocrancst ynopsiioueHHbIM IO BO3PACTAHUIO.

Array64. [lanbsl Tpu Lea0o4YMCIeHHBIX MaccuBa A, B u C pasmepa N4, Np, N¢
COOTBETCTBEHHO, 3JIEMEHTHI KOTOPBIX YIOPSAOYEHHI 10 yObiBaHUI0. OOBean-
HUTH 3TH MAaCCHUBBI TaK, YTOOBI Pe3yJbTUPYIOUINI 11eIOUHUCICHHBIH MaccuB D
(pazmepa N 4 + Np + N¢) ocTajncs ynopsiAo4eHHBIM 110 YOBIBaHHIO.

NMpeobpa3zoBaHne maccuBa

[Tpu BBITIOJIHEHWY 3aJaHUHM U3 JJAHHOTO ITYHKTa HE CJIEIyeT UCIT0Ib30BaTh BCIIO-
MOTaTeJIbHBIC MACCUBEIL.
N3meHeHUue aneMeHTOB MaccuBa

Array65. Jlan maccuB A pasmepa N u renoe unciao K (1 < K < N). [IpeoOpa3oBath
MAcCCHB, YBCIIMYUB KK/ €r0 JICMEHT Ha UCXOHOC 3HAUCHHUE dIIEMEHTa A .
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Array66. JlaH 11eJ10unCACHHBIA MacCHB pa3Mepa N. YBEIMUUTh BCE YCTHBIC YMCIIa,
coiep>Kalecss B MacCUBE, Ha MCXOJHOE 3HAYEHUE MEPBOr0 YETHOTO YHUCIIA.
Ecnu deTHble ynciia B MacCUBE OTCYTCTBYIOT, TO OCTAaBUTh MacCUB 0e3 n3Mme-
HECHUM.

Array67. JlaH 1neo4rCICHHBIN MacCHB pa3mepa N. YBEJIHUUTh BCe HEUCTHBIC YHC-
Ja, CoAep Kallrecss B MaCCUBE, Ha UCXOAHOE 3HAUCHHUE MOCIEAHETO HEYETHOTO
yucia. Ecnu HedyeTHbIe YKclia B MAaCCUBE OTCYTCTBYIOT, TO OCTaBUTh MacCHUB
0e3 U3MEHEHHUI.

Array68°. Jlan maccuB pa3mepa N. [IoMeHITh MECTaMH €r0 MUHUMAIIbHBIA ¥ MaK-
CHUMAaJIbHBIN 3JIEMEHTHI.

Array69. Jlan maccuB pasmepa N (N — detHoe umcio). [loMeHsSTh MecTaMu ero
NEPBBINA JIEMEHT CO BTOPBIM, TPETUNU — C YETBEPTHIM U T. 1.

Array70. Jlan maccuB pazmepa N (N — geTHOe 9uciio). [IoMeHsITh MecTaMu TIEPBYIO
¥ BTOPYIO ITOJIOBUHBI MaCCHBA.

Array71. Jlan maccus pa3zmepa N. [IoMEeHATH MOPSIIOK €ro 3JIEMEHTOB Ha OOpaTHBIH.

Array72. Jlan maccuB A pazmepa N u nenbie gncna K u L (1 < K <L < N). Ile-
pecTaBUTh B 0OPAaTHOM MOPSJIKE AMEMEHThl MACCUBA, PACIIOIOKEHHBIE MEXITY
AIIeMEHTaMU A U A, BKIIOYAst 3TH DJIEMEHTHI.

Array73. lan maccuB A pazmepa N u nenbie uncna K u L (1 < K <L < N). Ile-
pecTaBUTh B 0OPAaTHOM MOPSIKE MEMEHThI MACCHBA, PACTIOIOKEHHBIE MEXTY
ajieMeHTaMu A U A, He BKIIIoYas dTH DJICMEHTHI.

Array74. Jlan maccuB pa3mepa N. OOHYIUTH SIIEMEHTHl MAcCHBA, PACIIOIOKCH-
HbIE MEXJY €ro MUHUMAaJIbHBIM U MAaKCHUMAaJIbHBIM 3JIEMEHTaMHU (HE BKIJIIOYas
MUHHUMAJbHBIA U MAaKCUMAaJIbHBINA 3JIEMEHTHI).

Array75. Jlan maccuB pasmepa N. [lepectaBuTh B OOpPaTHOM IMOPSIJIKE DJICMCHTBI
MacCHUBa, PaCIOJIOKEHHbIE MEX]Iy €r0 MUHHUMAJIbHBIM U MaKCUMAaJIbHBIM 3JIe-
MEHTaMH, BKJIFOUYasi MUHUMAJIbHBIM U MAKCUMAJIbHBIN 3JIEMEHTHI.

Array76. [lan maccuB pasmepa N. OOHYJIUTb BCE €TI0 JIOKAIbHbIE MAKCUMYMbL (TO
€CTh UKcIIa, OOJBIINE CBOUX COCEACH).

Array77. Jlam maccuB pazmepa /N. Bo3BecTH B KBaJpaT BCE €r0 JIOKALbHbIE MUHU-
Mymol (TO €CTh YUCJIA, MEHBIIIUE CBOUX COCEIEH).

Array78. Jlan maccuB pa3mepa N. 3aMEHUTH KaXK/IbIH DIIEMEHT MacCUBa HA CpPEIIHEES
apupMETHUECKOE ITOTO AIIEMEHTA U €ro COceei.

Array79. Jlan maccuB pazmepa N. OCyIIeCTBUTh cO8u2 SIIEMEHTOB MAacCHBa BIIPABO
Ha OJIHY TO3UIMIO (TIpU 3TOM A niepeinet B As, Ao —B A3, ..., A1 —B AN, a
UCXOJTHOE 3HAYEHUE MOCIEAHEro AMeMeHTa OyieT norepsiHo). [lepBriii aneMeHT
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MOJTy4EHHOTO MacCHBa MOJOXHUTh PaBHBIM (.

Array80. Jlan maccuB pa3zmepa N. OCyIeCTBUTh cO8ue DIIEMEHTOB MAacCHBa BIIEBO
Ha OJ[HY MO3UIUIO (TIpu 3TOM A niepennetr B Ay _1, A1 —B An_9, ..., Ao —
B A1, a HCXOAHOE 3HAUYECHHE MEPBOTO deMeHTa Oynet notepsiHo). [locneanuit
AIIEMEHT MOJTYYEHHOTO MacCHBa IMOJIOKUTH paBHBIM 0.

Array81. Jlan maccuB pazmepa N u nenoe yucio K (1 < K < N). OcymecTBuTh
cosuz IEMEHTOB MaccuBa BOpaBO Ha K mo3umui (mpu 3ToM A; nepeusier
BAki1,As —B Ak 19, ..., AN_Kk — B Ay, @ UCXOJIHOE 3HAUCHUE K TOCIECIHUX
AIIEMEHTOB OyneT motepsiHo). lleprie K AIIEMEHTOB MOJYYEHHOTO MacCHBa
ITOJIOKUTH paBHbIMU 0.

Array82. Jlan maccuB pazmepa N u nenoe yucio K (1 < K < N). OcymecTBUTh
cosuz DIIEMEHTOB MaccuBa BJIeBO Ha K MO3uIui (NIpu ATOM Ay Tepener
BAN kg, AN-1—BAN_K_1,---, Ax+1 —B A1, a UCXOAHOE 3HaYEHUE K TEPBBIX
aIIeMeHTOB OyneT norepsiHo). [locnennue K 31eMEHTOB MOTYyYEeHHOTO MacCHBa
MOJIOKUTH paBHBIMU 0.

Array83. Jlan maccuB pasmepa N. OCYIIECTBUTDh UUKIUYECKUL CO8Ue DIIEMEHTOB
MacCHuBa BIIPABO HA OJIHY MO3UITUIO (TIpH 3TOM A Tiepensiet B Ao, Ao — B As, . . .,
A N — B Al)

Array84. Jlan maccuB pasmepa N. OCYHIECTBUTh YUKIUUECKULl CO8US ITEMEHTOB
MAacCHBa BJICBO Ha OJHY IO3ULIMIO (TIpU 3TOM Ay niepeiaer B Ay 1, AN_1 —
B AN_Q, RN A1 — B AN)

Array85. Jlan maccuB A pasmepa N u nenoe yucio K (1 < K < 4, K < N).
OcylecTBUTh YuKIUYecKull cogue SIEMEHTOB MacCHBa BIIpaBo Ha K mo3uiui
(ipu aTOoM A1 mepeinetr B A1, Ao — B Ai 19, ..., AN — B Af). Jlomyckaercs
WCIIOJIb30BaTh BCTIOMOTATEIILHBIN MacCUB U3 4 3JIEMEHTOB.

Array86. Jlan maccuB A pasmepa N u nenoe yucio K (1 < K < 4, K < N).
OcylecTBUTh yuKIuYecKull cogue SIEMEHTOB MacCuBa BiIeBO Ha K MO3uIUi
(ipu aToM A meperinetr B Ay g, A1 —BAN_K -1, --.» A1 — B AN_K11).
JlomyckaeTcsi UCIOJIb30BATh BCIIOMOTATEIbHbIA MAaCCUB U3 4 3JIEMEHTOB.

Array87. Jlan maccuB pa3mepa N, Bce 3JIEMEHTBI KOTOPOTO, KpOME TIEPBOTO, YIIO-
psAmoUYeHBI MO Bo3pacTanuio. Caemarb MacCHB YIOPSIAOYCHHBIM, MTEPEMECTHB
MEPBBIN 2JIEMEHT Ha HOBYIO MO3HUIIUIO.

Array88. Jlan maccuB pasmepa N, Bce 3JIEMEHTHI KOTOPOTO, KpOMe ITOCJICIHETO,
yHopsioueHbl 10 Bo3pacTanuio. CaenaTh MacCUB YHOPSIOYEHHBIM, TIEpeMe-
CTHUB MOCJIEIHUN 3JIEMEHT Ha HOBYIO MO3UIIHIO.

Array89. Jlan maccuB pazmepa N, Bce 3JI€MEHThI KOTOPOTO, KPOME OTHOTO, YIOpS-
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J0YEeHbI 10 yObiBaHUI0. ClienaTh MAacCUB YIOPSAOYEHHBIM, IEPEMECTUB dJie-
MEHT, HapyIIarOKUK YIIOPSAA0YEHHOCTh, HA HOBYIO MO3ULIHIO.

YnaneHve n BCcTaBKa 3/1eMEeHTOB

Array90. /lar maccuB pasmepa N u 1einoe yucio K (1 < K < N). Ymamute u3
MacCHBa 3JIEMEHT C TMOPSIIKOBBIM HOMEpOM K.

Array91. Jlan maccuB pasmepa N u nenbie uncia K u L (1 < K <L < N). Yaanutb
U3 MaccuBa JJIEMEHTHI ¢ HOMepaMu OT K 70 L BKIIOYHUTEIBHO W BBIBECTH
pa3Mep MOYYeHHOTO MAacCHUBa M €T0 COACPIKUMOE.

Array92. Jlan neno4ncieHHbI MaccuB pa3mepa N. YIaauTh U3 MaccuBa BCEe HEYET-
HBIC YUCIIa ¥ BBIBECTH pa3Mep MOJTYYSCHHOTO MACCHBA U €ro COIACPKUMOE.
Array93. Jlan nienourciieHHbIH MaccuB pazmepa N (>2). YiaiuTh U3 MaccuBa BCe
AJIEMEHTHI ¢ YETHBIMU HOMepamHu (2, 4, .. .). YCIIOBHBIN omeparop HE HCIIONb-

30Barh.

Array94. JlaH 1ie0YucIeHHBIA MaccuB pa3mepa N (>2). YianuTh U3 MaccuBa BCe
AJIEMEHTBI ¢ HeueTHbiMH HoMepamu (1, 3, ...). YCIOBHBIN omeparop He HC-
TI0JTh30BATh.

Array95. JlaH 1enounciIeHHBIH MacCHB pa3Mepa N. YaluTh M3 MacCHBa BCE CO-
CE/IHHE OJJMHAKOBBIC 3JICMCHTHI, OCTABHB HX IMEPBBIC BXOXKICHUS.

Array96. Jlan 1ea0YuCIICHHBIH MacCHB pasMepa N. YIaluTh U3 MacCHuBa BCE OJU-
HAKOBBIC 3JICMEHTHI, OCTABHB WX MEPBBIC BXOXKICHUSI.

Array97. Jlan 1eJ09MCIICHHBIN MacCHB pasMepa N. YIaluTh U3 MacCUBa BCE OJU-
HAKOBBIC 3JICMEHTHI, OCTABHB WX IMOCJICTHUE BXOXKICHHUS.

Array98. Jlan menodrcieHHbI MaccuB pa3mepa N. YIaiuTh U3 MaccHBa BCe dlie-
MEHTBI, BCTPEYAIOIINECS MEHEe TPEeX pa3, U BBIBECTH pa3Mep IMOIYYCHHOTO
MacCHBa M €Tr0 COACPKUMOE.

Array99. Jlan 1eno4YuciIeHHbIH MacCUB pa3mepa N. YIaluTh U3 MacCcHBa BCe dJIe-
MEHTBI, BCTpEYaroIuecs Oojiee JByX pa3, U BBIBECTH pa3Mep MOIYYCHHOTO
MacCHBa M €T0 COACPKUMOE.

Array100. Jlan neno4rcieHHbIN MacCuB pa3mepa N. YnaauTh U3 MaccuBa BCe dlie-
MEHTBI, BCTPEYAIOIIMECS POBHO JBa pa3a, W BBIBECTH pa3Mep IOJYYCHHOTO
MacCHBa M €0 COACPKUMOE.

Array101. [{an maccuB pa3zmepa N u nienoe uucio K (1 < K < N). [lepen anemen-
TOM MacCHBa C TIOPSAKOBBIM HOMEPOM K BCTABUTh HOBBIN 3JICMEHT C HYJICBBIM
3HAYCHUEM.
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Array102. lan maccuB pa3zmepa N u renoe uncio K (1 < K < N). [Tocae anemenra
MacCHBa C TMOPSIKOBBIM HOMEPOM K BCTaBHTh HOBBIA JJIEMEHT C HYJIECBBIM
3HAYCHHEM.

Array103. Jlan maccuB pasmepa N. BcTaBUTB 3JIeMEHT ¢ HyJIEBBIM 3HAUCHUEM TIEPe/]
MUHUMAJIGHBIM ¥ TIOCIIE MAaKCUMAJIBHOTO AJIEMEHTAa MacCHBA.

Array104. Jlan maccuB pa3smepa N u nBa nenbix yncia K u M (1 < K < N,
1 < M < 10). Ilepen snemeHTOM MaccuBa ¢ HOMEpPOM K BCTaBUTh M HOBBIX
SJIEMEHTOB C HYJCBBIMU 3HAUCHHSIMHU.

Array105. Jlan maccuB pasmepa N u nBa 1ensix yncia K u M (1 < K < N,
I < M < 10). Ilocne snemenTa mMaccuBa ¢ HoMepoM K BCTaBUTh M HOBBIX
SJIEMEHTOB C HYJCBBIMU 3HAUCHHSIMHU.

Array106. Jlaa maccuB pasmepa N. [IpoayOnupoBaTh B HEM 3JIEMEHTHI C YSTHBIMU
HOMeEpamH (2, 4, . ..). YCIOBHBINM ONEpATOp HE UCIOIB30BATh.

Array107. [lan maccuB pazmepa N. YTpOUTh B HEM BXOXKJICHUS BCEX JIIEMEHTOB C
He4YeTHbIMU HOMepamHu (1, 3, .. .). YCIOBHBIN onepaTtop HE UCMOIb30BATh.
Array108. Jlan maccuB pa3mepa N. [lepen kaxabIM TOJIOKHUTEIBHBIM 3JIEMEHTOM

MacCHBa BCTaBUTH AJIEMEHT C HYJICBBIM 3HAYCHUCM.

Array109. Jlam maccuB pasmepa N. Ilocie KaxJIoro OTpHIATEIBHOIO 3JEMEHTA
MacCHBa BCTaBUTh DJIEMEHT C HYJICBBIM 3HAYCHUCM.

Array110. Jlan nienouncieHHslii maccuB pazmepa N. [IponyOomupoBare B HEM Bce
YeTHBIC YHCIIA.

Array111. Jlan neno4ucieHHbIA MaccUB pa3mepa N. YTPOHUTh B HEM BXOXKICHHUSI
BCEX HEYETHBIX YHUCEIL.

CopTupoBKa maccuBa

Array112°. Jlan maccuB A pazmepa N (< 6). YIIOPSIOUUTH €r0 10 BO3pACTaHUIO M-
TOJIOM COPTHUPOBKU NpOCMbIM 00MeHOM («NY3bIPLKOBOUY COPMUPOBKOIL): TIPO-
CMaTpuBaTh MAacCHB, CpaBHUBAs €ro COCEIHUE dIEeMEHTHI (A1 U Ao, Ao 1 As
M T.]I.) U MEHSISI UX MECTAaMH, €CJIM JIEBBIM 3JIEMEHT Mapbl OOJbILE MPaBOIo;
MIOBTOPUTH OnucaHHble AercTBUs N — 1 pa3. [l KOHTPOJs 3a BBINOJIHSAEMBbI-
MU JCHUCTBUAMH BBIBOAUTH COACPKUMOE MACCHBA MOCJE KaXI0TO MPOCMOTpa.
Y4ecTh, 4TO IPU KaX0M IPOCMOTPE KOJIMYECTBO aHATU3UPYEMBIX AP MOXKHO
YMEHBIIUTH Ha 1.

Array113. Jlan maccuB A pasmepa N (< 6). YOOpAIOYUTh €ro MO BO3PACTAHUIO
METOJIOM COPTHUPOBKU HPOCHMbIM 6bl100pOM: HAUTH MAKCUMAJIbHBIA 3JIEMEHT
MacCHBa U IOMEHSTh €r0 MECTAMM € MOCIETHUM (N -M) 3JIEMEHTOM; BBIIIOJTHUTh
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onvcaHHble AercTBUs N — 1 pa3, KaxIpld pa3 yMmMeHbIIasg Ha | KOJIMYECTBO
AHAJIU3UPYEMBIX AJIIEMEHTOB U BBIBOJISI COAEPKMMOE MaCCHBA.

Array114. Jlan maccuB A pasmepa N (< 6). YIOpSAOYUTH €r0 IO BO3PACTaHHUIO
METOIOM COPTUPOBKU NPOCMbIMU 6CMABKAMU: CPABHUTH JIEMEHTHI A1 U A9 W,
IpU HEOOXOAMMOCTH MEHSIS MX MECTaMH, TOOUTHCS TOTO, YTOOBI OHU OKa3a-
JUCH YIIOPSAOYCHHBIMH 110 BO3PACTAHUIO; 3aTeM OOpPaTUTHCS K dJEMEHTY A3 U
NEPEMECTUTh €0 B JIEBYIO (YK€ YMOPSIAOYECHHYIO) YaCTh MAacCUBa, COXPAHUB
€€ YHOpsIIOYEHHOCTh; MOBTOPUTH ATOT MPOLECC ISl OCTAJIbHBIX 3JIEMEHTOB,
BBIBOJISI COJIEP)KMMOE MacCHBa TMOCJE OOpaOOTKM Ka)xAoro 3jeMeHTta (oT 2-
ro 10 N-ro). [Ipu BBIMOJHEHUN OMMCAHHBIX JEHCTBHM yIOOHO HCIOIH30BaTh
npueM «Oapbepay, 3alUChbiBasi OYEPEIHON IJIEMEHT Iepe]l ero o0paboTKoM B
JOTIOJIHUTEIBHBIN 3JIEMEHT MaccuBa Aj.

Array115. [lan maccuB A pasmepa N. He uzMeHsist JaHHBII MacCUB, BBIBECTH HOME-
pa ero 3JI€MEHTOB B TOM IOPSJIKE, B KOTOPOM COOTBETCTBYIOIIME UM BJIEMEHTHI
00pa3yroT BO3pACTAIOIIYIO TOCIIEI0BATEIbHOCTh. VCIonb30BaTh METOH «n)-
3b6IpbKO6OUY copmuposku (CM. 3amgaHue Arrayl12), mogudunmnpoBaB ero cie-
TYIOITUM 00pa30M: CO3/1aTh BCIIOMOTATEIbHBIN IIEIOUUCIICHHBIA MACCU8 HoMe-
pos I, 3an101HuB ero ynciiamu ot 1 10 N; mpocMarpuBaTh MacCUB A, CpAaBHUBAs
Mapbl JIEMEHTOB MaccuBa A ¢ HoMepamu [ u [o, [o u I3, . . . 1 MEHSIST MECTaMU
COOTBETCTBYIOIIHME 3JIEMEHTHI MaccuBa [, €CIM JICBBIN 3JIEMEHT Maphbl OOJIbIIE
npaBoro. [IoBTopuB onucanHywo npoueaypy npocmorpa N — 1 pa3, noixyyum
B MaccuBe / TpeOyeMyro MoCiIeI0BaTeIbHOCTh HOMEPOB.

Cepuu uenbix yncen

Array116°. lan nenouncineHHblii MaccuB A pasmepa N. Hazosem cepueil rpymmy
TOJPSIT UITYIIUX OJUHAKOBBIX DJIEMEHTOB, & OIUHOU cepuut — KOJIMYECTBO ATHX
AJIEeMEHTOB (JJIMHA cepuu MOXKeT ObITh paBHa 1). ChopMupoBarh JBa HOBBIX
IICJIOYUCIICHHBIX MaccuBa B u C OMHAKOBOTO pa3Mepa, 3alucaB B MacCuB B
JUTMHBI BCEX CEpUH MCXOMHOTO MacCUBa, a B MacCUB C — 3HAYCHUS DIIEMEHTOB,
00pa3yromuX 3TH CEPHH.

Array117. [lan nenoyucieHHbIH MaccuB pa3sMmepa N. BcTaBUTh mepen Kaxaon ero
cepuel IEMEHT ¢ HYJCBBIM 3HAYCHHUEM (ONIpE/ICIICHUE CEPUU JIAHO B 3aJIaHUU
Arrayl16).

Array118. Jlan neiao4uciieHHbIH MaccuB pasmepa N. BeraBuTh mocie Kaxmaol ero

CEpUU DJIEMEHT C HYJIEBBIM 3HAauU€HUEM (ONpeAesiCHHEe CEPUH JITaHO B 3aJlaHUU
Arrayl16).
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Array119. Jlan nenourcieHHbli MaccuB pa3mepa N. [IpeoOpa3oBaTh MaccuB, yBe-
JUYUB KOKIYI0 €r0 CepUI0 Ha OJUH 3JIEMEHT (Ompe/efieHHEe CEpUH JaHO B
3aganun Arrayl16).

Array120. Jlan 1ieouncacHHBIN MacCHB pa3Mepa N, cofep Kaliuii 1o KpaitHe# mepe
OJIHYy cepuio, JJIKMHA KoTopou Oosbiie 1. [Ipeobpa3zoBarh MaccuB, YMEHBIITUB
KXy €r0 CEpPHI0 Ha OJMH 3JIEMEHT (OMpe/ieliCHHe CEpUU JaHO B 3a/IaHUU
Array116).

Array121. Jlano uenoe unciao K (>0) u menounciacHHbi MaccuB pasmepa N. Ipe-
o0pa3oBaTh MacCUB, YIBOWB JUIMHY €r0 Cepuu ¢ HOMepoM K (ompeneneHue
cepuu naHo B 3amgaHuu Arrayl16). Ecnu cepuil B MaccuBe MeHblie K, TO
BBIBECTH MAacCHB 0€3 M3MEHEHUH.

Array122. Jlano nenoe uucio K (> 1) u 1eiouncacHHbIA MaccuB pa3Mepa N. Yia-
JUTHh U3 MacCUBa CEpHI0 C HOMepoM K (ompeiesieHue CEpUH JaHO B 3aJaHUH
Arrayl16). Eciou cepuii B MaccuBe MeHblIe K, TO BBIBECTH MACCUB 0€3 U3Me-
HEHUU.

Array123. lano nenoe unciio K (> 1) u nenouucieHusii maccus pasmepa N. Ilo-
MEHSITh MECTaMH TMEPBYIO CEPUI0 MAaCcCHBa U €ro cepuro ¢ HomepoMm K (ompe-
JIeJIeHUE CepuM AaHo B 3a1aHuu Arrayl16). Ecnu cepuii B MaccuBe MeHblle K,
TO BBIBECTH MacCUB 0€3 N3MEHECHHIA.

Array124. Jlano nenoe gucio K (> 0) u memodrcieHHbIH MaccuB pazmepa N. [Tome-
HSTh MECTaMH TIOCIICAHIOI0 CEPUI0 MacCHBA M €0 ceputo ¢ HoMepoM K (ompe-
JIeJIeHUE cepuu AaHo B 3a1aHuu Arrayl16). Ecnu cepuii B MaccuBe MeHblle K,
TO BBIBECTH MAacCUB 0€3 N3MEHECHHIA.

Array125. Jlano nienoe guciio L (> 1) 1 menoyucieHHpii MaccuB pasmepa N. 3ame-
HUTh KOXKJIyI0 CEPHUI0O MacCHBa, JJIMHA KOTOPOW MEHBIIIE L, Ha OJMH 3JIEMEHT C
HYJIEBBIM 3HAYEHUEM (ONpPENEIICHUE CEPUU JIaHO B 3aiaHuu Arrayl16).

Array126. /lano nenoe yuciio L (> 0) u 1enoyucieHHbI MaccuB pa3Mepa N. 3ame-
HUTH KOKIYIO CEPHI0 MAacCHBa, JUTMHA KOTOPOW paBHA L, HAa OJIWH AJIEMEHT C
HYJIEBBIM 3HAY€HHUEM (OIpe/iesIeHHe CEpUU JIaHo B 3a7aHuu Arrayl16).

Array127. Jano nenoe yuciio L (> 0) 1 meaoYnuciIeHHbIH MaccuB pa3Mepa N. 3ame-
HUTHh KXY CEPUI0 MACCHBA, JUTMHA KOTOPOH OOJbIne L, Ha OUH SJIEMEHT C
HYyJIEBBIM 3HAYCHHEM (OIpEAeICHHe CepUu JIaHo B 3ajaHuu Arrayl16).

Array128. Jlan nemounciieHHBIH MaccuB pa3mepa N. [IpeoOpa3oBaTh MaccuB, yBe-
JMYHB €TO TIEPBYIO CEPUI0 HAMOOJBINIEH UIMHBI Ha OJIMH DJIEMEHT (ompeere-
HUE CEpPUM JaHO B 3a1aHuu Arrayl16).

Array129. Jlan nenounciennsiii MmaccuB padmepa N. [IpeoOpa3zoBarh MaccuB, yBe-
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JIMYUB €ro MOCJICIHIO CEpHI0 HaUOOJIBIICH JIIUHBI HA OJUH 3JEMEHT (OIpe-
JIeJIEHUE CepUU JaHOo B 3ajaHuu Arrayl16).

Array130. lan nenouuciieHHbI MaccuB pa3mepa N. IIpeoOpa3oBars MaccuB, yBe-
JUYHAB BCE €ro CEpPUHM HAMOOIBIICH IIHMHBI HA OJUH 3JICMCHT (OIpeacIICHHE
cepuu JlaHo B 3ajaHuu Arrayl16).

MHoOXecTBa TO4YeK Ha NJIOCKOCTU

Jlst XxpaHeHHs TaHHBIX O Ka)KJIOM Ha0ope TOYeK CIIeyeT MCIOIb30BaTh IO JABa
MacCHBa: MEPBBIA MACCHUB ISl XpaHEHUs aOCIUCC, BTOPOW — ISl XpaHEHHUS OPJIH-
HaT. MOXXHO Tak)Ke MCIOIh30BaTh MACCHUB 3anuceli C IByMs TIOJISAMH (CM. 3aJlaHUe
Param64).

Array131. Jlano mHOXecTBO A m3 N TOYEK Ha IIOCKOCTH M Touka B (TOYKH 3a-
JaHbl CBOMMH KOOpAMHATaMHu X, y). HaliTu Touky u3 MHOXecTBa A, Haubosee
Onu3Kkyto K Touke B. Paccmosanue R Mexay ToukaMu ¢ KOOpAUHATAMH (X1, V1)
U (X2, y2) BBIUUCISIETCS 1O (hopmyIe:

R=\/(xo—x1)* + (2 —y1)*

Array132. Jlano MHOkeCTBO A 3 N Touek (TOYKH 3aJaHbl CBOUMHU KOOpAMHATAMHU
x, v). Cpenu BceX TOYEK 3TOTO MHOXECTBA, JICXKAIUX BO BTOPOM UYCTBEPTH,
HAWTH TOUYKY, HanOoJiee yIaJeHHYIO OT Hadayia KoopauHaT. Eciau Takux Todek
HET, TO BBIBECTH TOYKY C HYJIEBBIMH KOOPIMHATAMH.

Array133. Jlano MHOkecTBO A 3 N Touek (TOYKH 3aJaHbl CBOUMHU KOOpAMHATAMHU
X, ¥). Cpenau Bcex TOUEK 3TOr0 MHOXKECTBA, JICXKAIUX B IEPBOM WM TPEThCH
YETBEPTH, HAWTH TOUKY, HanOoJjee OJIM3KYI0 K Hadaly KoopauHar. Eciu Takux
TOYEK HET, TO BBIBECTH TOUYKY C HYJEBBIMU KOOPIHMHATAMHU.

Array134. Jlano MHOkecTBO A M3 N To4yeKk (TOYKM 3aJaHbl CBOMMH KOOpIUHATa-
MU X, y). HaliTu mapy pa3iuuHbBIX TOYEK 3TOTO MHOXECTBA ¢ MAaKCUMAJIbHBIM
paccTosTHIEM MEXIy HUMU U CaMO 3TO PaCCTOSHUE (TOYKU BBIBOIATCS B TOM
e TIOpSAZIKe, B KOTOPOM OHH TIEPEUNCIICHBI MPHU 3aJaHAH MHOXKECTBA A).

Array135. [lanbsl MHOKeCTBa A U B, COCTOSAIIIE COOTBETCTBEHHO U3 N1 B N9 TOUEK
(TOYKM 3a1aHBI CBOUMH KOOPJIUHATAMU X, V). HaliTH MUHUMAaJIBHOE PAaCCTOSTHHE
MEXIy TOYKAMH 3THX MHOXCECTB M CaMH TOYKH, PACIOJIOXKCHHBIC HA ITOM
paccTossHUM (BHa4Yayie BBIBOJUTCS TOYKA M3 MHOXKECTBA A, 3aTeM TOYKa W3
MHOXECTBa B).

Array136. Jlano mHOXecTBO A U3 N Touek (N > 2, TOUKH 3aJaHbl CBOMMH KOOPJIU-
HaTaMu X, y). HaliTu Takyro TOYKy M3 JaHHOTO MHOXECTBA, CyMMa PacCTOSIHUI
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OT KOTOPOH JI0 OCTAIBHBIX €r0 TOYEK MUHUMAaJIbHA, U caMy 3Ty CyMMY.

Array137. Jlano mMHoxecTBO A u3 N Touek (N > 2, TOYKM 3aJaHbl CBOUMHU KO-
opAvHAaTaMu X, y). HaliTu HaumOONbIINK NEPUMETpP TPEYrOJbHUKA, BEPIIHHBI
KOTOPOTO MPHHAJICKAT Pa3IMYHBIM TOYKAM MHOXKECTBA A, U CaMH 3TH TOY-
KM (TOYKH BBIBOISTCS B TOM K€ MOPSJIKE, B KOTOPOM OHH TIEPEUYHCIICHBI TIPH
3aJlaHUM MHOXeCTBa A).

Array138. [lano mHOXectBo 4 u3 N Touek (N > 2, TOYKH 3aJlaHbl CBOMMH KO-
opAuHaTaMu X, y). HaliTh HaMMEHbBIIHMI MEepUMETpP TPEYroJIbHUKA, BEPUINHBI
KOTOPOTO MPHHAIJICKAT Pa3IMYHbIM TOYKAM MHOXKECTBA A, U CaMH 3TH TOY-
KM (TOYKH BBIBOASTCS B TOM K€ IMOPSAKE, B KOTOPOM OHH TIEPEUYHCIICHBI TIPH
3aJaHUH MHOXKeCTBa A).

Array139. Jlano MHOXeCTBO A 3 N TOYEK C ICJIOYUCICHHBIMA KOOPJAMHATAMH X, ).
Ilopsiook Ha KOOPIWHATHOW TUIOCKOCTH OTNPEIEIMM CIICIYIONTIM 00pa3oMm:

(x1, ¥1) < (x2, y2), ecmu Mu0O0 X < X9, MO0 X1 = X9 U }1 < V9.
Pacronoxxuth TOYKM TaHHOTO MHOKECTBA 10 BO3PACTAHUIO B COOTBETCTBHH C
YKa3aHHBIM MTOPSIKOM.
Array140. /lTano MHOXXeCTBO A 13 N TOYEK C IICJIOUUCICHHBIMH KOOPJAMHATAMU X, ).
Ilopsidox Ha KOOPAMHATHOU TUIOCKOCTH OTIPEIEITUM CJICTYIOIUM 00pa3oM:
(X1, ¥1) < (X2, y2), ecam au0O0 x1+y1 < Xz +y9, MMOO X1 +y1 = X2t )2 U
X1 < Xo.
PacmonokuTh TOYKH JaHHOTO MHOXECTBA MO YOBIBAHWUIO B COOTBETCTBHH C
YKa3aHHBIM MTOPSIKOM.

ABymMepHble MacCuBbI (MaTpuLbl)

VYcnoue Buaa «aaHa Marpuua pazmepa M X N»» 03Ha4aeT, uTo BHaYalle 1aeTcs
Gaxmuueckuti pazmep TByMEPHOTO MacCUBa-MaTPUIbI (KOJIUYECTBO CTPOK M U KO-
JUYECTBO CTOJOIOB V), a 3aTeM IPUBOAATCS SJIEMEHTBI 3TOTO MacCHBa (KOJTUYECTBO
aneMeHToB paBHO M-N). Ecnu B 3a1aHuu sIBHO HE yKa3bIBaeTCs, KaKhe 3HAUCHUS
MOTYT MPUHUMATh pa3Mepbl HCXOAHOW MATPHUIIBI, TO MPEANOoIaraeTcs, 4YTo U YUcio
CTPOK, ¥ YKCJIO CTOJOLIOB MOXKET U3MEHAThCA B mpenenax ot 2 go 10. HauanbHbie
3HAYEeHMsI KaK IIEPBOro, TAK U BTOPOI0 MHJIEKCA JBYMEPHOIO MacCHUBa-MaTpHULIbl BCe-
rJa CYMTAIOTCS paBHBIMU 1. BBOI U BBIBOJ AJIEMEHTOB MATPHUIIBI OCYIIECTBISIOTCS
1O CMPOKAM.

Ksaopammnoti mampuyeri nopsoxka M Ha3bIBaeTCs JByMEPHbI MAaCCUB-MaTpHULIA
pasmepa M x M.
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Ecnu B 3amannu, CBSI3aHHOM C CO3IaHUEM WIJIM MPeoOpa30BaHUEM MATPHIIbI, HE
OTHCaH Pe3yIbTHPYIONNNA HA0Op JaHHBIX, TO MPEATOIaraeTcs, 4YTo 3TUM HabopoM
SBISIETCS co37aHHasl (mpeoOpa3oBaHHas) MaTpHIlA, 1 HEOOXOIUMO BBIBECTH BCE €€
AIIEMEHTHI.

dopmMupoBaHue MaTpuLbl U BbIBOS €€ 3/IeMEHTOB

B 3aganusix Ha GopMHpOBaHKUE MAaTPULILI PEANOJIATAETCs, YTO pa3Mep pe3yb-
TUpYIOLIE MaTpulbl He npeBocxoaut 10 x 10.

Matrix1. Jlansl nensie nonokurenabHbie urcia M u N. ChopMUpoBaTh IEIOYHCIICH-
HYyI0 Marpuiy pasmepa M X N, y KOTOPOW BCE€ 3IEMEHTHI /- CTPOKH UMEIOT
3Hauenue 10-/ (I =1,...,M).

Matrix2. [daus! 1enbie monoxutenbubie unucina M u N. ChopMupoBaTh HEI0YUC-
JeHHYI0 MaTpuily pasmepa M X N, y KOTOpOi Bce 3JeMEeHTHI J-ro cToji01a
uMeroT 3Hadenue 5-J (J =1,...,N).

Matrix3. lansr nienbie monoxkutensubie uncna M, N u Habop uz M uncen. Chopmu-
poBath Marpuiry pasmepa M X N, y KOTOPOH B KaXKJOM CTOJIOIE COMEPKATCS
BCE YHMCJIa U3 UCXOAHOTO Habopa (B TOM e MOPSJIKE).

Matrix4. Jlanb! 1enbie monoxuTeabnbie unciaa M, N u Habop u3 N uucen. Chop-
MHpPOBATh MaTpuily pasmepa M X N, y KOTOPOU B KaXKIOM CTPOKE COIEPKATCSA
BCE YHMCJIa U3 UCXOAHOTO Habopa (B TOM e MOPSJIKE).

Matrix5. JlaHbl 11ebIe MOJOKUTEIbHBIE YKcia M, N, yucio D u Habop u3 M 4u-
cen. ChopmupoBarbs Matpuily pazmepa M X N, y KOTOpOM TepBbIi cTos0eI
COBIIAJAET C MCXOMHBIM HAOOPOM YHCEN, a AIEMEHTHI KaKIOTO CIEAYIOIIETO
CTOJNIOIA PaBHBI CyMME COOTBETCTBYIOIIETO AJIEMEHTa MPEAbIAYIIETo CTOI01a
v uncia D (B pe3ysbTaTe Kax/Jas CTpOKa MaTpuIlbl OyeT CoAepKaTh SIEMEHThI
apugmemuueckoi npoepeccuu).

Matrix6. Jlanb! 1ien1ble IOJI0XKUTENbHBIC YKcia M, N, yucino Q u Habop u3 N ducer.
CdopmupoBars Matpuiy pazmepa M x N, y KOTOpOW mepBasi CTPOKa COBIa-
JaeT C UCXOJHBIM HAaOOPOM YHCEN, a SJIEMEHTHI KKIION CIEIYIONIeH CTPOKU
PaBHBI COOTBETCTBYIOIIEMY JJIEMEHTY MPEABIAYIICH CTPOKH, YMHOXCHHOMY
Ha O (B pe3yibrare KaKIblil CTOJIOEI] MaTpuilbl OyAeT CONepX aTh IEMEHTHI
2eoMempuyecKoll npozpeccuul).

Matrix7°. Jlana matpuna pasmepa M x N u nienoe uncio K (1 < K < M). BeiBectn
DJIEMEHTHI K-1 CTPOKM TAHHON MaTpHIbI.
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Matrix8. [lana marpuna pasmepa M x N u nenoe uncio K (1 < K < N). BeiBectn
aJIeMeHTHI K-T0 cTOo0Ia JaHHOW MaTPHIIBI.

Matrix9. /lana matpuma pasmepa M X N. BoIBeCTH €€ 3JI€MEHTHI, PacIOI0KEHHbBIC
B CTPOKaX C YETHBIMH HOMepamu (2, 4, ...). BBIBOI 3J1eMEHTOB MPOU3BOIUTH
10 CTPOKaM, YCJIOBHBIN OIepaTop HE MCIOJIb30BaTh.

Matrix10. Jlana marpunia pasmepa M X N. BbIBecTu ee 3J1eMeHThI, PacIOI0KEHHbBIC
B CTOJIOIaX ¢ HedyeTHbIMU HoMepamu (1, 3, ...). BeIBOI 31€MEHTOB IIPOU3BO-
JUTH IO CTOJIOIIaM, YCJIOBHBIN OIepaTop HE MCIOJIb30BaTh.

Matrix11. Jdana marpunia pasmepa M x N. BbIBeCTH €€ 3J€MEHTHI B CICAYIOLIEM
TOPSIIKE: TIEpBasi CTPOKA CIieBa HAIIPaBO, BTOpasi CTPOKA CIpaBa HAJICBO, TPEThS
CTpOKa CJIeBa HalpaBo, YeTBEPTask CTPOKA CIpaBa HAJICBO U T. II.

Matrix12. /lana matpuna pasmepa M x N. BbIBeCcTH €€ 2JIeMEHTBI B CIICIYIOIIEM
MOPSIJIKE: IEPBBIM CTOJIOCI] CBEPXY BHU3, BTOPOH CTONOEI] CHU3Y BBEPX, TPETHUIH
cTONOCIl CBEpXy BHHU3, YSTBEPTHIN CTOJIOCI] CHU3Y BBEPX U T. 1.

Matrix13. lana kBagparnas Marpuua 4 nopsaka M. Haunnas ¢ snemenra 4 ;, BbI-
BECTH €€ AJIEMEHTHI CIICIYIOIUM 00Pa3oM («y2oiKamuy): BCe AIEMEHTHI TIep-
BOH CTPOKH; 3JIEMEHTHI ITOCIIEIHETO CTONIOIA, KpoMe MepBOTo (y)Ke BBIBEICHHO-
r0) 3JIEMEHTa; OCTABIIKECS 3JIEMCHTBI BTOPOH CTPOKH; OCTABIIMECS DIIEMEHTHI
HPEIOCIeTHEro CTONONA U T. A.; HOCIEAHUM BBIBOJUTCS 3IEMEHT Ay 1.

Matrix14. lana kBagparnas marpuna 4 nopsinka M. Haunnas ¢ snemenra 4 ;, Bbl-
BECTH €€ DJIEMEHTHI CIICTYIOIINM 00pa3oM («y2onkamuy): BCE SIEMEHTHI IIEPBO-
0 CTOJIONA; 3JICMEHTHI MOCJICAHEH CTPOKH, KPOME TIEPBOTO (YXKe BBIBEICHHOTO)
SJIEMEHTA; OCTABIIMECS JEMEHTBI BTOPOTO CTOJIOIA; OCTABIIMECS JCMEHTBI
HpeanociaeIHeil CTPOKU U T. JI.; HOCIEIHUM BbIBOIUTCS MEMEHT A1 ).

Matrix15. /lana kBaaparnas Mmatpunia A nopsinka M (M — HeueTHOe umcio). Ha-
4pHas C 3JIEeMEeHTa A4;; U NepeMelasch 0 4acOoBOH CTpeEJKe, BHIBECTH BCE
€e DJIEMEHTBI 10 chnupaiu: TepBas CTPOKa, MOCICAHUN CTOJNOEI, TMOCISIHSSA
CTpOKa B OOpaTHOM IOPsKE, IEPBBIA CTOJOCI] B 0OpaTHOM IOPSIKE, OCTaB-
IIMECS 3JIEMEHTBI BTOPO# CTPOKH H T. [I.; TIOCICIHUM BBIBOAMTCS IEHTPAIbHBIN
BJICMEHT MaTPHIIBI.

Matrix16. [lana kBagparnas Marpuia A nmopsiaka M (M — HedeTHoe uncio). Hauu-
Has C 3JIEMEHTa A U NepeMellasch NPOTUB YaCOBOM CTPEJKH, BHIBECTH BCE
ee AIIEMEHTBl 10 chnupaiu: NMEPBBIN CTONOC, MOCIEIHSS CTPOKA, MOCICTHUMI
cToJIOeI] B 0OpaTHOM IMOPSJIKE, TIEpBasi CTPOKa B 0OpaTHOM IMOPSIKE, OCTABIIIH-
€Cs 3JIEMEHTBI BTOPOTO CTOJONA | T. /1., OCIECIHUM BBIBOAMTCS IIEHTPAIbHBIN
SJICMEHT MATPHIIBI.
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AHanus anemeHTOB MaTpuULbl

Matrix17. Jlana marpurna pasmepa M x N u nenoe uucio K (1 < K < M). Haiitu
CYMMY M IIPOM3BEIACHUE DJIEMEHTOB K- CTPOKM JAHHOW MATPUIIBI.

Matrix18. Jlana marpuiia pasmepa M x N u nenoe yucio K (1 < K < N). Haiitn
CyMMY M TIPOU3BEJCHHE 3JIEMEHTOB K-TO CTONOIA JTAaHHONH MaTpPHIIBL.

Matrix19. [lana marpuna pasmepa M x N. J{as xaxaol CTPOKHM MaTpPHIIBI HAHTH
CYyMMY €€ DJIEMEHTOB.

Matrix20. Jana matpuiia pasmepa M x N. Jinsg Kakaoro cToa0ma MaTpuilbl HalTH
IPOU3BEICHUE €TO JICMEHTOB.

Matrix21. [lana marpuna pasmepa M x N. JIis Kax10¥ CTPOKH MaTPHUIILI C HEUET-
HbIM HOMepoM (1, 3, ...) HalTU cpeaHee apu(PMETHUYECKOE €€ BIEMEHTOB.
YCIoBHBIN OmepaTop HE UCIOIb30BaTh.

Matrix22. Jlana marpuma pasmepa M X N. IS KaxkJIoro croyOra MaTpHIbI C
YETHBIM HOMEPOM (2, 4, . . .) HallTH CyMMY €r0 3JIEMEHTOB. YCIIOBHBIHN OIepaTop
HE UCIOJIH30BATh.

Matrix23. Jlana marpuna pasmepa M X N. B kaxmoi CTpoke MaTpHIBI HAWTH
MUHUMAJIbHBINA JICMCHT.

Matrix24°. Jlana marpuma pa3smepa M X N. B kaxaoM ctonOie MaTpHIbI HAHTH
MAaKCUMAJIbHBIN JJIEMEHT.

Matrix25. [lana matpuna pasmepa M x N. Haiitu HOMep ee CTPOKH ¢ HauOOIbIIeH
CyMMOH 3JICMEHTOB M BBIBECTH JIAHHBIM HOMEP, a TaK)Ke 3HAYCHHE HanOOJIbIIICH
CYMMBL.

Matrix26. [lana marpuna pazmepa M x N. Halitu HOMEp ee cTonOma ¢ HaMMEHb-
MM TTPOU3BEICHUEM DJIEMEHTOB U BHIBECTH JIAHHBIN HOMED, a TAK)KE 3HAUCHUE
HAMMECHBIIIETO TIPOU3BEICHHUSI.

Matrix27. Jlana marpuma pasmepa M x N. HaiiTu mMakcUMajabHBIA Cpeayd MHUHH-
MaJIbHBIX 3JICMEHTOB €€ CTPOK.

Matrix28. Jlana marpunia pazmepa M x N. HaliTu MUHUMAaNbHBIA CPEIH MaKCH-
MaJIbHBIX JIEMEHTOB €€ CTOJIOIIOB.

Matrix29. Jlana marpuna pasmepa M X N. B kaxaoi ee cTpoke HAWTH KOJIUYE-
CTBO 2JIEMEHTOB, MEHBIITNX CPEIHEr0 apu(PMEeTHIECKOTO BCEX IEMEHTOB ITOM
CTPOKH.

Matrix30. [lana marpunia pasmepa M x N. B xaxaoM ee cTon0Oie HaUTH KOJIUYe-
CTBO 2JICMEHTOB, OOJIBIIMX CPEIHETO apU(PMETHUESCKOTO BCEX AIEMEHTOB 3TOTO
cToJI011a.

Matrix31. Jlana martpumna pasmepa M x N. Haiitu HOMepa CTpOKH U CTOJIOIA
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IJISL DJIEMEHTA MaTPUIlbl, Hauboyee OJIM3KOTO K CPEeHEMY 3HAYCHHIO BCEX €€
DIIEMEHTOB.

Matrix32. Jlana nenouyncienHas Marpuia pasmepa M x N. Haiitu HoMep mepBoit
U3 €€ CTPOK, COJCPIKAIUX PAaBHOE KOJUYECCTBO IMOJOKHMTEIbHBIX M OTpPHIIA-
TEIBHBIX JJIEMEHTOB (HYJIEBBIC AJIEMCHTBI MAaTPHIIBI HE yUHUTHIBAIOTCs). Ecim
TaKMX CTPOK HET, TO BhIBeCTH (.

Matrix33. /lana menourncneHnHast marpuna pasmepa M x N. Halitn Homep mocrnen-
HEr0 M3 €€ CTOJOIIOB, CONMEPKAIIUX PAaBHOE KOJWYCCTBO TMOJOKHTEIBHBIX U
OTPHUIATEIIbHBIX DJIEMEHTOB (HYJICBbIC JIEMEHTBI MATPHUIbl HE YUUTHIBAIOTCS).
Ecnmu Takux ctonOnoB HeT, To BeiBecTH 0.

Matrix34. Jlana menounciacHHas MaTpuia pasmepa M x N. Haiitu HOMep mocie-
HEH U3 ee CTPOK, COMAEPIKAIIUX TOJIBKO YETHBIE Yuciia. ECiIM TakuX CTPOK HET,
TO BhIBeCTH 0.

Matrix35. /lana nenouncieHnas Marpuia pasmepa M x N. Haiitu HomMep mepBoro
U3 €€ CTOJIOIIOB, COJEPIKAIIUX TOJIBKO HEYEeTHBIC YKciia. Eciu Takux cTojI0110B
HeT, TO BeiBecTH 0.

Matrix36. [lana nenourciacHHas Marpuiia pasmepa M X N, 3IeMEHTbl KOTOPOM MO-
ryT npuHuMarh 3HadeHus oT 0 1o 100. Pa3nuuHble CTpOKM MaTpulbl HA30BEM
NOXOJCUMU, €CITA COBIIA/IAI0T MHOXKECTBA YMCEII, BCTPEUAIOIIUXCS B ATUX CTPO-
kax. HaliTh KoJu4eCcTBO CTPOK, IMMOXOXKHUX Ha IEPBYIO CTPOKY JTaHHON MaTPHIIBIL.

Matrix37. [lana nienouncieHHas MaTpuia pasmMepa M X N, 371eMEHTbI KOTOPO MO-
ryT npuHuMarb 3HadeHus oT 0 mo 100. PaznuuHbple CTOIOIEI MaTPHUIIBI HA30-
BEM MOXOJNHCUMU, SCITH COBIAIAIOT MHOXKECTBA YHCEN, BCTPEUAIOIIUXCS B ITHX
cronbmax. Halth KoJIm4ecTBO CTOJIOIOB, MOXOKHUX Ha IOCIEIHHH CTOJ0EII
JTAHHOW MaTpHIIbI.

Matrix38. lana nenouuncnennas marpuia pasmepa M x N. Haiitu xonmuectBo ee
CTPOK, BCE IIEMECHTBI KOTOPBIX Pa3IUYHBI.

Matrix39. Jlana neiounciieHHas MaTpuia pasmepa M x N. HaliTu xoaudecTBo ee
CTOJIOIIOB, BCE AJIEMEHTHI KOTOPBIX Pa3JIMYHBI.

Matrix40. Jlana nemounciacHHas Marpuia pasmepa M x N. Haiitu HOMep mo-
CIICTHEH U3 €€ CTPOK, COIepIKAIUX MaKCUMaJIbHOE KOJIMYECTBO OJMHAKOBBIX
DIIEMEHTOB.

Matrix41. lana nenourciacHHas marpuia pasmepa M x N. Haiitu HOMep mep-
BOTO U3 €¢ CTOJIOIOB, COMEpKANX MAaKCUMaIbHOE KOJUYECTBO OJIMHAKOBBIX
DIIEMEHTOB.

Matrix42. /lana matpuna pazmepa M X N. HaiiTu KOJHMYECTBO €€ CTPOK, DIIEMEHTHI



[ByMepHble MaccuBbl (MaTpuLbl) 63

KOTOPBIX YIOPSIOYSHBI 110 BO3PACTAHUIO.

Matrix43. lana marpunia pasmepa M x N. HailTu koaudecTBO e€e CTOJIOIOB, die-
MEHTBI KOTOPBIX YIIOPSIOUEHBI TI0 YOBIBAaHUIO.

Matrix44. Jlana matpuia pasmepa M x N. HaiiTh MUHUMAJIbHBIA CPEIN JIEMEHTOB
TEX CTPOK, KOTOPBIC YIIOPSTOYCHBI TUOO 110 BO3PACTAHUIO, JINOO TI0 YOBIBAHUIO.
Ecim yriopsiioueHHbBIE CTPOKH B MaTpHIle OTCYTCTBYIOT, TO BbIBecTH 0.

Matrix45. /lana marpuma pasmepa M X N. HalTu MakcUMallbHBIH Ccpeau dJie-
MCHTOB T€X CTOJIOIIOB, KOTOPBIC YHOPSAOYCHBI JIMOO MO BO3pPACTaHUIO, JTHOO
no yOsiBaHuto. Eciau ymopsiioueHHBIE CTONOIBI B MaTpUIlE OTCYTCTBYIOT, TO
BbIBeCTH ().

Matrix46. Jlana menounciacHHas Marpuiia pasmepa M X N. HaliTu snemeHT, sABs-
IONIHIICS MAaKCUMAJILHBIM B CBOCH CTPOKE U MUHUMAJIBHBIM B CBOEM CTOJIOIIE.
Ecnu Takoi 27€MEHT OTCYTCTBYET, TO BbIBECTH ().

Npeobpa3oBaHue MaTpuubl

[Ipu BbINOMHEHMM 3aJaHUI U3 JAHHOIO MyHKTa (3a UCKIOueHueM Matrix74
u MALtrix75) He cienyeT KCIOJIb30BaTh BCIOMOraTeIbHbIE ABYMEPHBIC MAaCCHUBBI-
MaTpPHUIIBL.

Matrix47. Jlama wmarpuma pasmepa M x N wu mnensie unmcia K; u Ko
(1 £ K; <Ky £ M). IlomeHATh MECTaMH CTPOKH MaTpHIbl ¢ HOMEpaMH K
u kK 2.

Matrix48. Jlama wmarpuma pasmepa M X N wu nensie uucna K, u Ko
(1 £ Ky <Ky < N). IlomeHars mectamu CTOJIOIBI MATPUIIBI ¢ HOMEpaMK K|
u kK 2.

Matrix49. Jlana marpunia pasmepa M x N. IIpeoOpa3zoBarh Marpwily, OMEHSB
MECTaMH MUHUMAJIbHBIA ¥ MAaKCUMAJIbHBIA JICMEHT B KaXKJIOM CTPOKE.

Matrix50. Jlana marpumna pasmepa M x N. IIpeoOpazoBarh marpwuilry, TOMEHSB
MECTaMl MUHUMAJIbHBIA ¥ MaKCUMAaJbHBIA 3JIEMEHT B KaXKIIOM CTOJIOIIE.

Matrix51. Jlana marpuia pasmepa M X N. [IoMeHITh MeCTaMU CTPOKH, COIEPIKA-
e MUHUMAJIBHBI U MaKCUMAJIBHBIN AJIEMEHTHI MATPUIIBL.

Matrix52. [lana marpuma pazmepa M x N. [lomeHATh MecTaMu CTONOIIBI, COMEP-
Kallue MUHUMAJIBHBI ¥ MAaKCUMAIIbHBIA 3JIEMEHTHI MaTPHUIIBL.

Matrix53°. lana marpuna pasmepa M x N. [lomeHsaT, MecTamu CTOJNOCI] C HO-
MepoM | ¥ MOCIETHUI U3 CTOJOIOB, COACPIKANINX TONHKO TOJOKUTEITHHBIC
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aneMeHThI. Eciiu TpeOyeMbIX CTOJIOIIOB HET, TO BHIBECTH MATpUILy Oe3 U3MEHe-
HHU.

Matrix54. Jlana marpuma pazmepa M x N. [loMeHsATh MecTaMu CTOJIOCI] C HOME-
poM N U NepBBIA U3 CTOJNOIOB, COACPIKANINX TOJIHKO OTPHIIATEIILHBIC JICMCH-
Thl. Ecin TpeGyeMbIx CcTONIOIIOB HET, TO BHIBECTH MaTpHUIly 0€3 M3MEHEHUI.

Matrix55. /lana marpuma pazmepa M x N (M — dyetHoe uncio). [lomeHsITh MecTa-
MU BEPXHIOIO ¥ HIDKHIOKO TTOJIOBUHBI MaTPHIIBI.

Matrix56. /lana marpuiia pasmepa M x N (N — deTHoe 4nciio). [loMeHaTh MecTaMu
JICBYIO W MPaBYIO MMOJIOBUHBI MATPHIIBI.

Matrix57. [lana marpuna pasmepa M X N (M u N — detHbie uncia). [lomeHsATh
MECTaMHU JICBYIO BEPXHIOIO U MPaBYIO HIKHIOK YETBEPTH MATPHIIBI.

Matrix58. [lana marpuna pasmepa M X N (M u N — derHbie uncia). [lomeHsaTh
MECTaMHU JICBYIO HIKHIOIO M TIPAaBYHO BEPXHIOIO YETBEPTH MATPHIIBI.

Matrix59. Jlana matpuna pasmepa M X N. 3epKajabHO OTPa3UTh €€ JIEMEHTHI OTHO-
CUTEJILHO TOPU30HTAIBLHONW OCH CUMMETPUU MATPUIIBI (ITPH 3TOM ITOMCHSIFOTCSI
MecTaMu CTPOKH ¢ HoMepamu | u M, 2 u M — 1 u 1. 1.).

Matrix60. Jlana marpuia pasmepa M X N. 3epkajbHO OTPa3UTh €€ JIEMEHTHI OT-
HOCHUTEIIBHO BEPTHKAIbHOW OCH CHMMETPUHU MATPHUIIBI (TP STOM ITOMEHSIOTCS
Mectamu cTosiOub! ¢ Homepamu 1 u N,2 u N —1 u 1. 1.).

Matrix61. Jlana matpuia pasmepa M x N u nenoe yucio K (1 < K < M). Ynanuth
CTPOKY MaTpPHIIbI ¢ HOMEpOM K.

Matrix62. Jlana matpuriia pazmepa M x N u uenoe yucio K (1 < K < N). Ynanuth
CTOJIOCT] MaTPUIIBI ¢ HOMEPOM K.

Matrix63. Jlana marpuma pasmepa M X N. YaanuTh CTPOKY, COASPIKAIIyI0 MUHU-
MaJIbHBIA 3JIEMEHT MaTPHIIBI.

Matrix64. [lana maTpuna pasmepa M X N. YoanuTth CTOI0EI, COACPIKAIINA MaKCH-
MaJIbHBIA 3JIEMECHT MaTPHIIBI.

Matrix65. /lana marpuia pazmepa M x N. YnanuTh ee mepBbIid CTOI0CI, CoaepKa-
IV TOJIBKO TOJIOKUTEIBHBIC AIEMEHTHI. Eciiu TpeOyeMbIX CTOJIOIOB HET, TO
BBIBECTH MaTpuIly 0e3 H3MCHCHHUM.

Matrix66. Jlana marpuma pasmepa M X N. YnanuTh ee MOCISAHMI cToI0el, couep-
KAl TOJILKO OTpUIATeIIbHBIC 3JIeMeHTHI. Eciii TpeOyeMbIX CTOJIOIOB HET, TO
BBIBECTH MaTpully 0€3 U3MEHEHUH.

Matrix67. Jlana marpunia pasmepa M X N, comep:kainas Kak MOJOKUTEIbHBIC, TaK
U OTPHUIIATEIILHBIC DJIEMEHTHI. YIAJIUTh BCE €€ CTOJOIBI, COACpX AU TOJb-
KO TIOJIOXKUTEIIbHBIC 3JIeMEeHTHI. Eciim TpeOyeMbIX CTOJIOIOB HET, TO BBHIBECTH
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MaTpuily 0€3 U3MEHEHHUI.

Matrix68. /lana marpuna pasmepa M x N u nenoe uncno K (1 < K < M). Ilepen
CTPOKOM MATpPUIIbI C HOMEPOM K BCTABUTH CTPOKY U3 HYJICH.

Matrix69. /lana marpuiia pasmepa M x N u nenoe gucio K (1 < K < N). [Tocae
CTOJIOIA MATPHUIBI ¢ HOMEPOM K BCTaBHUTh CTOJOCII M3 CAMHHUIIL.

Matrix70. [dana marpuiia pasmepa M x N. IlpoayOomupoBaTh CTPOKY MaTPHIIB,
COZICPIKAIIYI0 €€ MAaKCUMAJIbHBIH 3JICMCHT.

Matrix71. Jlana marpuna pasmepa M x N. IIpogyOmupoBarh CTONOEI MaTpUIIHL,
COoZEpKAIMKN €€ MUHUMAJIbHBINA 3JIEMEHT.

Matrix72. Jlana matpuna pasmepa M x N. Ilepen mepBbIM CTOIOIOM, COIEpIKa-
IIMM TOJIEKO TIOJIOKHUTEIHHBIC AIIEMEHTBI, BCTABUTH CTOJIOCI] U3 equHuIl. Eciu
TpeOyeMbIX CTOJIOIIOB HET, TO BRIBECTH MaTPHUIly 0€3 N3MEHEHUM.

Matrix73. Jlana marpuina pazmepa M x N. Ilociie mocieaHero crojdma, coaepiKa-
IIEr0 TOJIKO OTPUIATEIbHBIC 3JIEMEHTHI, BCTABUTh CTOJIOEH M3 Hyneil. Eciu
TpeOyeMBbIX CTOJIOIIOB HET, TO BHIBECTH MaTpHUIly 0€3 U3MEHEHUH.

Matrix74. Jlana marpuna pazmepa M X N. DJIeMEHT MaTPHIIbI Ha3bIBACTCS €€ JI0-
KATbHbIM MUHUMYMOM, €CITH OH MEHBIIE BCEX OKPYKAIOIIUX €T0 JJIEMEHTOB.
3aMeHUTh BCe JIOKAIbHBIE MUHUMYMBI JaHHOW MaTpuilsl Ha Hynu. [Ipu peme-
HHH JIOITyCKAETCsl NCIOIh30BaTh BCIIOMOTATEILHYIO MaTPHILY.

Matrix75. Jlana marpuna pazmepa M X N. DJIeMEHT MaTPHIIBI Ha3bIBACTCS €€ J10-
KANbHLIM MAKCUMYMOM, €CTT OH OOJIBIIIE BCEX OKPYKAIOIIUX €r0 dJIEMEHTOB.
[ToMeHSTh 3HaK BCEX JOKAIBHBIX MaKCUMyMOB JaHHOW MaTpHUIbI HA TPOTH-
BOIOJIOKHBINA. [Ipy pemieHun JOMycKaeTcsl UCIOIb30BaTh BCIIOMOTATEIILHYHO
MaTpHuIry.

Matrix76. Jlana marpuna pasmepa M x N. YIOPSJIOYHTH €€ CTPOKH TakK, YTOOBI UX
TIEPBBIC AIIEMEHTHI 00Pa30BBIBAIIM BO3PACTAIONIYIO MOCIIEI0BATEILHOCTb.

Matrix77. [lana marpuna pazmepa M X N. YHNOpsao4uTh €€ CTOJOIBI TaK, YTOOBI
UX MOCIICTHUE DIIEMEHTBI 00Pa30BBIBAIN YOBIBAIOIIYIO ITOCIICIOBATEIIBHOCTb.

Matrix78. [lana marpuna pasmepa M x N. YIOPAAOYUTH €€ CTPOKH TaK, YTOOBI UX
MHUHHMaJIbHBIE 3JIEMEHTHI 00Pa30BhIBAIN YOBIBAIOIIYIO TOC/ICI0BATEIBHOCTD.

Matrix79. Jlana marpuma pasmepa M X N. YHOPSIOUNTH €€ CTONOIBI TaK, YTOOBI
UX MaKCHMaJIbHbBIE AJIEMEHTHI 0OPa30BBIBAIIM BO3PACTAIONIYIO MOCIIEI0BATEIIh-
HOCTb.
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AOunaroHanu KBagpaTHOM MaTpuubl

Matrix80. /lana xBamparHas marpuinia 4 nopsigka M. HaliTu cymmy SIIeMEHTOB ee

2NIa6HOU OUA2OHANU, TO €CTh JUArOHAIIN, COJEPIKAIIEH CIICTYIONTIE DIEMEHTHI:
A1, Az9, Aszz, ..., Amwm-

Matrix81. Jlana kBaaparHas marpuna A nopsiiaka M. Haiitu cpegnee apudmeru-
YEeCKOE DJIEMEHTOB €€ N0OOUHOU OUA2OHAIU, TO €CTh JUArOHAIIU, COIepKaIlIeH
CJICYFOIIHME DJIECMEHTBI:

Av v, Asy—1, Azn—2, oo, Awma.

Matrix82°. Jlana xBaaparnas matpunia A mopsinka M. Haiitm cymmy 31eMEHTOB
KaXJI0M €€ JuaroHajiy, mapajjelbHON IMIaBHOW (HAYMHAasl ¢ OJHORJIEMEHTHOM
auaroHanmu Aj ar).

Matrix83. Jlana kBamparHas marpuna A mopsiaka M. Halitm cymmy 3IeMEHTOB
KaKJIOU €€ TraroHajiu, mapajijiebHON MOOOYHOU (HAYMHAS C OJJHOAIEMEHTHOM
AMaroHam A 1).

Matrix84. Jlana xBagparnas marpuna A nopsaka M. Haiitu cpennee apudmeTn-
YECKOE DJIEMEHTOB KaXKJIOM €€ JruaroHaju, MmapajieIbHOW TJIaBHOW (HauMHAas C
OZHODJIEMEHTHOM JUaroHamu Ay ar).

Matrix85. /lana kBagparHas marpuna A mopsiaka M. Halitu cpenHee apudmernde-
CKO€ 3JIEMEHTOB Ka)X0W €€ AUaroHaju, mapajjiesbHON MoO0YHOM (HaurHas C
OZHOBJIEMEHTHOM JMaroHamm A 1).

Matrix86. Jlana kBagparHas marpuiia A nopsaka M. Haiitn MUHUMAaIBHBIN 3JIEMEHT
IUIS Ka)KJIOM ee JuaroHald, ImapajuiebHOM NIaBHOW (HAuMHas ¢ OJHOIJIEMEHT-
HOU quaronanu Ai pr).

Matrix87. Jlana kBaapatHas Matpuia A nopsaka M. HallTu MakcHMMalbHBIN di1e-
MEHT JIJIsl KaKJIOM ee JuaroHalld, mapajulebHON MOOOYHON (HaYMHAs ¢ OJTHO-
DIIEMEHTHOM JUaroHaimu A p).

Matrix88°. Jlana kBagpartHast matpuia nopsigaka M. OOHYIUTH JIEMEHTHI MATPHUIIBI,
JIC)KAIME HIDKE INIABHOM JUaroHa M. YCJIOBHBIM OIEpaTrop HE MCIOJIb30BaTh.

Matrix89. Jlana xBaaparHas marpuia mopsaka M. OOHYIUTH 3JIEMEHTH MaTPHIIHI,
JICKAIIKE BBIIIC MOOOYHOM AUMAroHalIn. YCIOBHBIM OIIEPaTOp HE UCIIOIb30BaTh.

Matrix90. [/lana xBagpatHas marpuna mopsaka M. OOHYTUTH JIE€MEHTHI MaTpH-
IIbI, JISKAIMe Ha MOOOYHOM JAHaroHald U HUXKE Hee. YCIOBHBIN omeparop He
HCIIOJIb30BaTh.

Matrix91. Jlana kBagparHas marpuia nopsjaka M. OOHYIHTH 3JIEMEHTHI MaTpH-
1bl, JISKAIIKE HA NIABHOM JUArOHAJIA W BBILIEC HEE. YCIOBHBIM OIEPATOpP HE
UCIIOJIb30BaTh.
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Matrix92. /lana xBaaparnas matpuna tnopsiaka M. OOHYIUTH 3JIEMEHThI MaTpH-
IIbI, JISKAIINEe OJHOBPEMEHHO BBINIC TJIABHOUM JMATOHAIHM W BBINIEC MTOOOYHOM
JIMarOHaJIA. YCIIOBHBIM ONEPATOP HE MCIOIb30BATh.

Matrix93. Jlana kBamparHas marpuila nopsaka M. OOHYIUTh DIEMEHThI MaTpu-
Ibl, JIeXKAIIMe OAHOBPEMEHHO BBIIIE IJIaBHOM AMAroHajiud M HMXKE MOOOYHOM
JMaroHaau. YCIOBHBIMA ONEPATOp HE UCIOJIb30BATh.

Matrix94. Jlana kBagparHas marpuina nopsaka M. OOHYIHUTE 3J€MEHTHl MaTPUIIH,
JeKaIre OHOBPEMEHHO HUKE TTIaBHOW JUAroHaiy (BKIIIOYAs 3Ty IUAroHalb)
U BbIlI€ MOOOYHOMN nMaroHanu (Takke BKJOYas 3Ty AUAroHajb). YCIOBHBIM
oTepaTop HE HUCIOJIb30BATb.

Matrix95. Jlana kBagparnas marpuina nopsaka M. OOHYIHUTE 3J€MEHTHl MaTPUIIH,
JeKalre OTHOBPEMEHHO HUKE TTIAaBHOW JUAroHajM (BKJIIOYAs 3Ty IUAroHalb)
U HUXE NMOOOYHOW NHaroHaiu (Takke BKIIOYas 3Ty JAMAroHasb). YCIOBHBIM
oIeparop He HUCIOJIb30BaTh.

Matrix96. [lana kBanparnas marpuiia 4 nopsiaka M. 3epKaabHO OTPa3UTh €€ dJie-
MEHTBI OTHOCHUTEIBLHO TJIABHOM auaroHa u (IIpy 3TOM 3JIEMEHTHI TIaBHOW JTHa-
TOHAJIM OCTaHyTCsl Ha INPEKHEM MecTe, NEMEHT A; s MOMEHSETCS MeCTaMU
c Aa1, oneMeHT A1 3 — ¢ A3 1 U T. A.). BcnomorarenbHyro MaTpyily HE MCIIOJIb-
30BaTh.

Matrix97. ana kBanparnas marpuna 4 nopsiaka M. 3epkaabHO OTPa3uTh €€ dJie-
MEHTBI OTHOCHUTEIIPHO MOOOYHOM auaroHasu. (IIpyu ATOM 3JIEMEHTHI ITOOOYHOM
JAMArOHaJIM OCTAaHyTCs Ha IIPEKHEM MECTE, NEMEHT 4 | IOMEHAETCS MECTaMU
¢ A, dmeMeHT Ao — ¢ Ay~ M T 1.). BenomorareneHyro marpuily He
UCIIOJIb30BaTh.

Matrix98. Jlana xBaaparHass marpunia 4 mopsaka M. IloBepHyTh ee Ha yrox 180°
(mpy 5TOM 3IeMEHT A;; NOMeHseTca MecTaMu C Ajr s, DIAEMEHT A1 —
C Ayrp—1 M T. 1.). BcrmoMorarenbHy0 MaTpyily HE MCIIOJIB30BAaTh.

Matrix99. Jlana xBangpatHas matpunia 4 nopsinka M. [loBepHyTh ee Ha yrox 90° B
MOJIOKUTEIHLHOM HAMpaBJICHUHU, TO €CTh MPOTHB YAaCOBOW CTPEIKHU (TIPU ITOM
BIIEMEHT A1 nepeuner B Ay, dneMeHT Ay — B Ay U T A.). Benomora-
TEJIbHYIO MaTPUILy HE MCIIOIb30BATh.

Matrix100. /lana xBagparnas marpunia A nopsaka M. IloBepHyTh ee Ha yrom 90°
B OTPHUIIATEIIFHOM HAIIPAaBIEHUH, TO €CTh 0 YACOBOM CTpelke (IIPH 3TOM dJie-
MEHT A 1 neperner B Ay ys, d1eMeHT Ay — B Ay ¥ T. 1.). Beriomorarens-
HYI0 MaTpHILy HE UCIIOJIb30BaTh.
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CunMBOSbI N CTPOKU

[Ipu BeINOTHEHUHU 33a/laHU Ha 00PAaOOTKY PyCCKUX OYKB MOXKHO CUMTATh, UTO
OyKkBa «€» B UCXOJHBIX CTPOKOBBIX JAHHBIX OTCYTCTBYET.

CumBonbl 1 nx koabl. PopmmupoBaHMe CTPOK

String1. Jlan cumBon C. BeiBecTH ero ko0 (TO €CTh HOMEP B KOJOBOM TaONHIIE).

String2. Mano nienoe uncino N (32 < N < 126). BeiBecT CUMBOJI C KOJIOM, PaB-
HBIM M.

String3. /lan cumBon C. BeiBecTH 1Ba CUMBOJIA, TIEPBBIN U3 KOTOPBIX MPE/IIICCTBYET
cumBoiry C B KOJIOBOM TaOIHIle, @ BTOPOM clieayeT 3a cumBojioMm C.

String4. Jlano 1ienoe unciao N (1 < N < 26). BeiBectu N niepBboIX nponucivix (TO
€CTh 3arjIaBHBIX) OyKB JJATHHCKOTO ajdaBuTA.

String5. Jlano nenoe uucino N (1 < N < 26). BeiBecT N nocineaHux cmpoutvix (TO
€CTh MaJIEHbKHX) OYKB JIATHHCKOTO ayipaBUTa B OOpaTHOM TOpsAKe (HauuHas
C OYKBBI «Z»).

String6. [an cumBon C, uzo0Opaxaromiuii 1udpy win OykBy (JIATHHCKYIO MU PYC-
ckyro). Eciiu C uzobpaxkaet mudpy, To BEIBECTU CTPOKY «digity, eciiu JIaThH-
CKYI0 OYKBY — BBIBECTH CTPOKY «laty, €CIIH PyCCKYIO — BBIBECTH CTPOKY «IUSY.

String7. Jlana Henycrast cTpoka. BeiBecTH KO/IbI €€ IEPBOTo U IMOCISTHETO0 CHUMBOJIA.

String8. lano nenoe uyucio N (>0) u cumBoa C. BeIBeCTH CTPOKY JIUHBI N,
KOTOpasi COCTOUT U3 CUMBOJIOB C.

String9°. Jlano uetHoe uucio N (>0) u cumBoiasl C; u Co. BbIBeCTH CTPOKY
AMUHBL N, KOTOpasi COCTOUT W3 Yepenyrommxcs cuMBosioB C u Cy, HaunHas
cC 1.

String10°. [Tana crpoka. BeiBecTr CTpOKY, COIEpIKaIIy O T e CUMBOJIBI, HO pac-
MOJIOXKCHHBIC B 0OpaTHOM TOPSJIKE.

String11. [lana Henycras ctpoka S. BeIBecTH CTPOKY, COACPIKAILY0 CUMBOJIBI CTPO-
KH S, MEXTy KOTOPBIMH BCTABJICHO 10 OJHOMY ITPOOEITY.

String12. lana wenycras crpoka S u nenoe yucio N (>0). BeiBecT cTpOKy, co-
JepKAIILYI0 CUMBOJIBI CTPOKH S, MEXTy KOTOPBIMU BCTABJICHO 10 N CHMBOJIOB
«*» (3BE3710UKA).
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NMocnmBoONbHLIN aHanNU3 n npeobpasoBaHMe CTPOK.
CTpoku u yncna

String13. Jlana crpoka. ITogcunTarh KOJIMYECTBO COAEpIKAIIMXCS B HEll udp.

String14. [lana crpoka. [ToacuuTars KOJTHMUECTBO COACPIKAIIUXCS B HEH MPOMUCHBIX
JATUHCKUX OYKB.

String15. Jlana ctpoka. IloacuuTtarh 00IIee KOJMMYECTBO COAEPIKAIIMXCS B HEM
CTPOYHBIX JATUHCKUX U PYCCKUX OYKB.

String16. Jlana crpoka. [IpeoOpa3oBars B Heil Bce MPOMUCHBIC JTATUHCKKHE OYKBBI B
CTpPOYHEIE.

String17. Jlana ctpoka. IIpeoOpazoBaTh B Hel Bce CTpodHbIe OYKBBI (KakK JaTHH-
CKHE, TaK M PYCCKHE) B IIPOIUCHBIE.

String18. Jlana crpoka. [IpeoOpa3oBark B Hell Bce CTpOUHbIC OYKBBI (KaK JIaTHH-
CKHE, TaK ¥ PyCCKHE) B MPOIUCHBIC, a MPOITUCHBIC — B CTPOYHBIE.

String19. lana crpoka. Eciin oHa mpeacTaBisieT co00M 3amuch ICJIOr0 YKcia, TO
BBIBECTH 1, €CIIM BEIIECTBEHHOro (C JPOOHON YacThi0) — BBIBECTH 2; €CJIH
CTPOKY HeJIb3s Mpeo0pa3oBath B 4nCIIo, TO BeiBecTH (. CunTaTh, 4TO IpOOHAs
9YacTh BEIISCTBEHHOIO YHUCJIa OTHAEISETCS OT €ro IEeJOod YacTH JeCITUIHON
MOYKOU «.».

String20. [lano 1e5ioe nojIoKUTEIbHOE YUCII0. BhIBeCTH CHMBOIIBI, H300paXKaroIIue
UG psl 3TOTO YKciia (B MOPSAIKE ClIeBa HAMPABO).

String21. [laHo 1iesioe noJIoKUTENIFHOE YUCIIO. BrIBecTH CHMBOIIBI, H300paXKaroIue
nudpel 3TOr0 yncia (B MOpsAJIKE CIpaBa HAJIEBO).

String22. Jlana ctpoka, u3o0paskaromas Iejioe MOJ0KHTEIbHOE YUCIIO. BriBecTH
CyMMmy Iudp 3TOTO Yuca.

String23. [anma ctpoka, u3o00pakaromias apu(MeTHYecKoe BBIpaKCHUE BHIA
«<uuppa>t<uuppa>=...E<uudpa>», rme Ha MecTe 3HaKa Onepauuu «=+»
HAXOIMUTCS CUMBOJI «1+» WIH «—» (Harpumep, «4+7—2—8»). BriBecTu 3Haue-
HUE JAHHOTO BBhIpaXKE€HUS (LIE€J0€ YUCTIO).

String24. Jlana cTpoka, n300pakaromas JBOMYHYIO 3alUCh IEJIOTO TOJIOKUTEb-
HOTO YKclia. BeIBECTH CTPOKY, N300pakatolyo JSCITUYHYIO 3aUCh 3TOTO XKE
qHCIIa.

String25. [lana ctpoka, nu3o0paaromas SCATUIHYIO 3aUCh I[EJI0Or0 MOJ0KUTEIIb-
HOTO 4Hclia. BBIBECTH CTPOKY, H300paXKAIONIYI0 JIBOUYHYIO 3alACh 3TOTO KE
qHCIIa.
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O6paboTKa CTPOK C NOMOLWbLIO CTaHAAPTHbLIX (PYHKLMKA.
NMouck n 3ameHa

B 3amaHusx, cBA3aHHBIX C MOWCKOM M 3aMEHOW IOACTPOK, MOYXKHO CUUTATh,
YTO HCXOJHAsl CTPOKA HE COIEPKHUT NepeKpbl8aouuxcs BXOXKICHUU TpeOyeMbIX
noacTpok. B 3amanumsax String32, String35 u String38, kpome 3TOro, MOKHO TaKXe
cuuTarh, uto ynaieHue (B String32 u String35) wnu 3amena (B String38) mob6oro
BXOXCHUS MOACTPOKH HE MPHUBEIAET K MOSIBICHUIO B CTPOKE HOBbIX BXOXKICHUMU
JaHHOM MOACTPOKH.

String26. [lano nenoe yucio N (>0) u ctpoka S. IIpeoOpa3zoBarh CTpoKy S B
CTPOKY JUTMHBI N CIIEIYIOIIMM 00pa3oM: €CIIH JUIMHA CTPOKH S Oonbiie N, TO
OTOPOCHUTH MEPBBIC CUMBOJIBI, €CIIU JITTUHHA CTPOKH S MeHbIe N, TO B €¢ Ha4alio
00aBUTH CUMBOJIBI «.» (TOYKA).

String27. JlaHbl 11ej1bIe MOJIOKHUTEIbHBIC Yncia N1 u Ny u cTpoku S; u Ss. Ilo-
JYYUTh U3 3TUX CTPOK HOBYKO CTPOKY, COJACpIKAIIyIO IepBbic N CHMBOJIOB
CTpOKH S ¥ mocaeaarne No CUMBOJIOB CTPOKHU S5 (B yKa3aHHOM TIOPSIIKE).

String28. Mlan cumBon C u ctpoka S. YIBOUTh KaxKaoe BXoxaeHue cuMmBojia C B
CTpPOKY S.

String29°. Jlan cumBon C u ctpoku S, Sy. [lepea kaxapiM BXoxkaeHnEeM cumBoia C
B CTPOKY S BCTaBUTh CTPOKY 5.

String30. lan cumBon C u ctpoku S, Sy. [locne kaxmoro BxoxaeHus cumpoja C
B CTPOKY S BCTaBUTb CTPOKY Sj.

String31. Jlaust ctpoku S u Sy. [IpoBepuTh, COMEPKUTCS U CTPOKA Sy B CTpOKE S.
Ecnu conmepxutcs, To BeIBecTH TRUE, €CJIM HE COJEPIKUTCS, TO BEIBECTH FALSE.

String32. Jausr ctpoku S u Sy. HailTu KOJH4eCTBO BXOKICHUN CTPOKH Sy B CTPO-
Ky S.

String33. Jlaubl ctpoku S u Sy. YaanuTh U3 CTPOKHU S MEPBYIO MOACTPOKY, COBIIA-
naronyo ¢ Sy. Eciim coBnagarommx moJCTPOK HET, TO BBIBECTH CTPOKY S 0e3
W3MEHEHHM.

String34. anbl ctpoku S u Sy. YIaIuTh U3 CTPOKU S MOCICIHIOW MOJICTPOKY,
COBIAAIONIYIO ¢ Sy. Eciiu coBMagaronux mojaCcTPOK HET, TO BEIBECTH CTPOKY S
0e3 U3MEHEeHMUII.

String35. Jlausl ctpoku S U Sy. YmaiauTh u3 CTPOKH S BCE MOACTPOKH, COBIAsa-
forre ¢ Sy. Eciim coBmamaronux mojCTPOK HET, TO BBIBECTH CTPOKY S 0e3
W3MEHEHH.

String36. Jlauer crpoku S, S; U So. 3aMEHUTh B CTPOKe S MEPBOC BXOKICHHE
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CTPOKH S| Ha CTPOKY So.

String37. [ansl ctpoku S, S1 u So. 3aMEHHUTH B CTPOKE S MOCIEIHEE BXOXKICHUE
CTPOKH S| Ha CTPOKY So.

String38. Jlansl ctpoku S, S1 1 Sy. 3aMCHUTH B CTPOKE S BCE BXOXKIACHHUS CTPOKHU S
Ha CTPOKY So.

String39. Jlana ctpoka, cojepikaiias 1o KpaiHeW Mepe OJUH CHUMBOJ IIpoOea.
BbIBeCcTH MOACTPOKY, PaCHOIOKEHHYIO MEXITY MEPBBIM U BTOPHIM IIPOOEIOM
UCXOMHOM cTpokH. Eciii cTpoka COmepsKUT TONBKO OJHMH MPOOEs, TO BHIBECTH
YCTYIO CTPOKY.

String40. Jlana cTpoka, cofepKkalias 1o KpaiHei Mepe oOIuH CUMBOII IIpooOeiia. Bui-
BECTHU IOJACTPOKY, PACIOJOKCHHYIO MEXIY MEPBHIM U MOCICIHUM MPOOEIOM
UCXOMHOM cTpokH. Eciin cTpoka COmEepsKUT TONBKO OAMH IPOOEs, TO BHIBECTH

MYCTYIO CTPOKY.

AHanus v npeo6pa3oBaHue CNOB B CTPOKe

Bo Bcex 3aJaHUAX JAHHOI'O ITYHKTa IIPCAIIOIaracrcs, 4ToO MCXOAHBLIC CTPOKHU
SABJIAOTCA HCITYCTBIMH M HC COACPZKAT HAYAJIBbHBIX 1 KOHCUHBIX HpO6€J’IOB.

String41°. Jlana cTpoka, cocTosias M3 PYyCCKHX CIIOB, Pa3lCICHHBIX IpoOeiaMu
(OmHUM WJIM HECKONbKUMH). HaliTh KOMTUYECTBO CIOB B CTPOKE.

String42. [lana cTpoka, cocTosimasi U3 pycCKUX CJIOB, HAOPAHHBIX 3ariIaBHBIMHU OyK-
BaMH U pa3/ieJIeHHBIX MpolenaMu (OMHUM WIIH HeCKONbKiMHK). HaliTi konmue-
CTBO CJIOB, KOTOpPbIE HAYMHAIOTCS M 3aKAHUMBAIOTCSA OJTHOM U TOMU k€ OYKBOIA.

String43. Jlana cTtpoka, coCTosIas M3 PYCCKHUX CJIOB, HaOpaHHBIX 3arilaBHBIMU
OyKBaMH U pa3JeleHHBIX MpoodeamMu (OAHUM WM HECKOJIbKUMH). Halitu ko-
JMYECTBO CJIOB, KOTOPBIC COMIEPIKAT XOTsI ObI OJIHY OYKBY «A».

String44. Jlana crpoka, cocTosIIas U3 PYCCKHX CJIOB, HAOPaHHBIX 3arilaBHbIMH
OyKBaMH W pa3leieHHBIX MpoOenaMu (OAHUM WM HEeCKOJIbKMMH). Halitu ko-
JHYECTBO CIIOB, KOTOPBIE COEPIKAT POBHO TPHU OYKBBI «AY.

String45. Jlana ctpoka, cocrosiias U3 PyCCKHX CIIOB, pa3/eliCHHBIX MpoOeiaMu
(omHUM WM HECKONBbKUMH). HaliTu [uiHy caMOTro KOPOTKOTO CIIOBA.

String46. /lana cTpoka, cocrosias U3 PyCCKHX CJIOB, Pa3ClCHHBIX MPOOeIaMu
(omHUM WM HECKOIbKUMH). HaliT mumnHy caMoro IUTHHHOTO CJIOBA.

String47. Jlana cTpoka, cocTosiias U3 PyCCKHX CIIOB, pa3[e/ICHHBIX MpoOeraMu
(OAHUM WU HECKOJIbKMMH). BBIBECTH CTPOKY, COIEp X allyl0 3TH ke CJIOBa,
pa3/ieNICHHbBIC OJTHUM CMBOJIOM «.» (TOYKa). B KOHIIE CTPOKHU TOYKY HE CTaBUTb.
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String48. Jlana cTpoka, cocTosIas U3 PyCCKUX CJIOB, HAOpaHHBIX 3arJlaBHBIMH OYK-
BaMU U pa3JlieJIeHHBIX MpobenaMu (OIHUM WM HeCKoIbKUMU). [IpeoOpazoBarh
Ka)XJI0€ CJIOBO B CTPOKE, 3AMEHHMB B HEM BCE€ MOCIEAYIOIINE BXOXKICHUS €ro
nepBoil OyKBbI Ha CUMBOJ «.» (Touka). Harmpumep, cnoBo «MUHUMYM» Ha-
1o npeodpazosars B « MUHU.VY.». KonmuuecTBO mpo6esioB Mex1y clioBaMHu He
U3MEHSITD.

String49. [lana ctpoka, cocTosiiasi u3 pycCKUX CJIOB, HAOPAHHBIX 3arJIaBHBIMH OyK-
BaMH U Pa3eJCHHBIX MpoOenamMu (OOHUM WIN HeCKOJIbKUMH). [IpeoOpa3oBarh
Ka)X7I0€ CJIOBO B CTPOKE, 3aMEHUB B HEM BCE MPEABIAYIINE BXOXKICHUS €r0
nociyieHe OykBbl Ha CUMBOJ «.» (Touka). Hanpumep, ciobo « MUHUMY M
HaJ0 npeobpazoBarh B «. MTHU.YM». KonuuectBo mpoGesoB Mexay cloBaMu
HE U3MEHSTh.

String50. [lana crpoka, cocrosiimas U3 PyCCKHX CIIOB, pa3IeiCHHBIX MpoOeaaMu
(OmHUM WM HECKOJBKUMH). BBIBECTH CTPOKY, COAEpIKalIlyl0 3TH e CJIOBa,
pasziesieHHbIE OJTHUM MPOOETIOM M PACTIOIOKEHHBIE B 0OPATHOM TMOPSIIKE.

String51. Jlana crpoka, cocTosiias U3 PYCCKHX CJIOB, HaOpaHHBIX 3arilaBHBIMH
OykBaMHU W pa3[eJCHHBbIX MpoOenaMu (OOHUM WM HECKOJIbKHMH). BriBecTH
CTPOKY, COAEPIKAIIYIO 3TH K€ CJI0Ba, pa3JeJICHHbIE OJHUM MPOOETIOM U PacIo-
JIO)KEHHBIC B ali()aBUTHOM ITOPSIJIKE.

String52. /lana cTpoka-mpeaaoKeHHEe Ha PyCCKOM s3bIke. [IpeoOpa3oBaTh CTPOKY
TaK, YTOOBI KaXJI0€ CJIIOBO HAYMHAIOCH C 3amiaBHOU OykBbl. Clo8oM CUUTATH
Ha0Op CUMBOJIOB, HE COJIEpKAIUi MPOOETIOB U OTPaHUYEHHBIN TPOOeIaMU I
HAyaJOM/KOHIIOM CTpoku. CJI0Ba, HE HAUYMHAIOLIUECS C OYKBBI, HE U3MEHSTb.

String53. Jlana cTpoka-nipeayioxKeHue Ha pycCKoM si3bike. [logcunTaTh KOIMYEeCTBO
COZEPKAIINXCSl B CTPOKE 3HAKOB MPENUHAHUS.

String54. Jlana cTpoka-nipeioxKeHue Ha pycCKoM si3bike. [logcunTaTh KOIIM4IeCTBO
COZEPKAIINXCS B CTPOKE INIACHBIX OYKB.

String55. lana cTpoka-npeaioKeHre Ha pyCcCKOM s3bike. BrIBecTH camoe JITMHHOE
CJIOBO B TNPENJIOKEHUHU. ECIM TakuX CJIOB HECKOJBKO, TO BHIBECTH MEPBOEC M3
HuX. Cnosom cuutath HAOOP CHMBOJIOB, HE COJAEp KaIINil MpoOesIoB, 3HAKOB
NpenUHAHKUS U OrPaHUYEHHBIA MpoOenaMu, 3HaKaMu MPENUHAHUS WU Hava-
JIOM/KOHIIOM CTPOKH.

String56. [lana cTpoka-npeiokeHre Ha pycCKoM si3bIke. BhIBeCTH caMoe KOPOTKOe
CJIOBO B IPEIOKEHUU. ECIM TaKMX CJI0B HECKOJIBKO, TO BBIBECTU MOCIEIHEE
u3 Hux. Cnosom CUATATh HAOOP CUMBOJIOB, HE COJIEPIKAIMI MTPOOEIIOB, 3HAKOB
NpEeNUHAHKUS U OTPaHUYCHHBIA MpoOenaMu, 3HaKaMu MPENUHAHUS WU Hava-
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JIOM/KOHIIOM CTPOKH.
String57. Jlana cTpoka-npeuioKeHne ¢ n30bITOYHBIMEA TIPOOEIaMU MEXTy CJI0Ba-
mu. [IpeoOpazoBarh ee Tak, 4TOOBI MEXIy CIOBaMH OBLII POBHO OJWH IPOOEIL.

dononHuTtenbHble 3agaHUA Ha 06p360TKy CTPOK

String58. Jlana cTpoka, comepxkaiias noiHoe ums ¢hbailia, TO €CTh UM JIHCKa,
CIHMCOK KaTaJoroB (IIyTh), COOCTBEHHO UM M pacIIupeHue. Beinenuts u3 3Toi
cTpoku uMs (Qaitna (0e3 pacmupeHus).

String59. Jlana cTpoka, copepikaiias noiHoe ums ¢hailia, TO €CThb UM JIHCKa,
CIMCOK KaTaJoroB (ITyTh), COOCTBEHHO MMsI M paclIupeHue. Beiaenuts u3 31oit
CTpOKH pacuiupenue (aiina (6e3 npeamecTByoneil TOuKn).

String60. [ana crpoka, comepkalias mojaHoe uMs (aiina. BeiaeauTs U3 3Toi cTpo-
KM Ha3BaHHUE MepBOro karaigora (0e3 cumMBoIoB «\»). Eciu daitn cogepxxurcs
B KOPHEBOM KaTaJiore, TO BHIBECTH CUMBOI «\».

String61. /lana ctpoka, conepikaiias moiaHoe ums (aiia. Beiaenuts u3 3Toit cTpo-
KM Ha3BaHHE TocjeaHero karanora (0e3 cumMBojioB «\»). Ecimu daiin comep-
KHUTCSI B KOPHEBOM KaTaJiore, TO BHIBECTH CUMBOII «\».

String62. /lana cTpoka-nipeayioxKeHUue Ha PYyCCKOM si3bIke. 3anmdpoBaTh ee, BINOJI-
HUB [UKJIMYECKYIO 3aMEHY KaKJI0H OyKBBI Ha CIICAYIONIYIO 32 HEH B ajdaBuTe
U COXPaHMB IMPHU 3TOM peructp OykB («A» mepeitner B «by», «a» — B «0o», «b»
— B «B», «1» — B «a» u T.1.). BykBy «&» B andaBure HE yUUTHIBATH («E»
JIOJDKHA TIEPEXOMIUTH B <OK»). 3HAKU MPETUHAHUS U MPOOEITbl HE U3MEHSTh.

String63. Jlana cTpoka-npeIoKeHne Ha pycckoM s3bike B unciio K (0 < K < 10).
3amudpoBarh CTPOKY, BBITIOIHHUB IMKIMYSCKYIO0 3aMEHY KaxJI0H OyKBBI Ha
OyKBY TOTO K€ PErHCcTpa, PAaCIOJIOKEHHYIO B ajdaBuTe Ha K-i MO3UIUH TTOCIIe
mudpyemon OykBbl (Harpumep, st K =2 «Ay» niepeinet B «B», «a» — B «BY,
«b» — B «I'», «s1» — B «O» U T. A.). BykBy «€» B andaBute HE YyUUTHIBATh, 3HAKU
NpeNUHAHUS U POOEITbI HE U3MEHSITh.

String64. /lano 3ammppoBaHHOE MPEUIOKEHUE HA PYCCKOM si3bIKe (Croco0 mud-
poBaHMs omucaH B 3adaHuu String63) u komoBoe cmernienne K (0 < K < 10).
Pacmudposare npennoxeHue.

String65. [lano 3ammdpoBanHOE MPEIIOKEHUE HA PYCCKOM s3bIKe (CI1oco0 mudpo-
BaHUs ONKUCAaH B 3aJaHuu String63) u ero pacimudpoBaHHbIii epBbii cuMBoI C.
Haiitu kogoBoe cmenienne K u pacmudpoBarh MpeaioKeHHE.

String66. [lana crpoka-npemiokenne. 3amudpoBarh ee, MOMECTHB BHaAuaje BCE
CHUMBOJIBI, PACTIOJIOKEHHBIC HA YETHBIX IMO3UIUSIX CTPOKH, a 3aT€M, B 0OpaTHOM
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MOPSAJIKE, BCE CUMBOJIBI, PACIIOJIOKEHHBIE HA HEYETHBIX MO3UIMSIX (HAIIpUMED,
ctpoka «IIporpammay» npeBparutcsa B «pramampoll»).

String67. Jlano npeanokenue, 3amudpoBaHHOE 0 MIPaBUITY, OIMCAHHOMY B 3a/1a-
Huu String66. PacimdpoBare 310 npeaioxeHue.

String68. Jlana crpoka, conepikaiias nudpbl U CTPOYHBIC JIATHHCKUE OyKBBI. Eciu
OyKBBI B CTPOKE YMOpSIOYeHBI MO andaButy, To BbiBeCTH (; B MPOTUBHOM
clly4ae BBIBECTH HOMEP MIEPBOT0 CUMBOJIA CTPOKH, HAPYIIIAIOIIETO a(haBUTHBIN
MOPAJIOK.

String69. Jlana crpoka, comepskaias JaTHHCKHE OYKBbI M KpyIiblie CKOOKH. Ec-
JM CKOOKM PacCTaBJICHBI MPABHIBHO (TO €CTh Ka)JIOW OTKPBIBAIOIIEH COOT-
BETCTBYET OJIHA 3aKpbIBaroias), To BeiBecTH 4uciio (. B mpotuBHOM ciydae
BBIBECTH WJIM HOMEP MO3UIINH, B KOTOPOI pacroyiokeHa rnmepsasi OInOoYHas 3a-
KpbIBaroIias CKoOKa, WM, €CIIA 3aKPBIBAIOIINX CKOOOK HE XBaTaeT, Yuciio —1.

String70°. [lana crpoka, cojepikaiias JIATHHCKAE OYKBbI UM CKOOKH TpeX BH-
10B: «()», «[]», «{}». Ecnu ckoOku paccTaBieHbI IPABUIBHO (TO €CTh KaXKI0H
OTKPBIBAIOIIEH COOTBETCTBYET 3aKphIBAIOIIas CKOOKA TOTO )K€ BHJIA), TO BHIBE-
cti yucio 0. B mpoTUBHOM ciy4dae BBIBECTH WJIM HOMEP MO3UIMHU, B KOTOPOH
pacrojioxeHa nepBasi OlMOOYHasi CKOOKa, WITU, €CIIM 3aKpPhIBAIOIIUX CKOOOK
HE XBaTaeT, ynuciao —1.

ABoun4Hble channbl

YcnoBue Buaa «aa ¢aii (IepIX YUCe, BEIIECTBEHHBIX YHCENT | T. 1I.)» O3Ha-
YaeT, YTO B HAOOpE MCXOIHBIX JAHHBIX YKa3aHO ums AaHHOTO (paitna (TexkcroBas
CTPOKa), a caM HCXOIHBIM (pailyl CyIIecTByeT M HAXOAUTCS B TEKYIIEM KaTaJore.
Ecnu cyuiectBoBaHME MCXOMHBIX (pailioB TpeOyeTcsi MPOBEPSTHh B XOZAE BBINOJIHE-
HUA 3aJaHus1, TO 3TO 0CO00 OroBapuBaeTCsi B (POPMYIUPOBKE 3aJaHUS. DIEMEHTHI
UCXOIHBIX (halJIOB CIIEAYeT CUMTHIBATH C MOMOIIBIO CTAHAAPTHBIX MPOLEAYp HC-
MOJIb3YEMOTO SI3bIKa MPOTPAMMHUPOBAHHSI.

Ecnu B 3amanun TpedyeTcs co3aTh HOBBIH (haiiil, TO UMsI co3/1aBaeMoro (Qaiiia
TaK)Ke BXOJUT B HAOOP UCXOTHBIX JAHHBIX U OOBIYHO SIBIISICTCS NOCIEOHUM DIIEMEH-
TOM 3TOr0 Habopa. 3anuchIBaTh 3JIEMEHTHI B CO3/1aBaeMble (MU MOIUMDUIIPYEMBIE)
Gaiiibl caenyeT ¢ NOMOIIbIO CTaHAAPTHBIX MPOLEIYP HUCIONIb3YEMOTO SI3bIKa IMPO-
rpaMMUPOBAHUSI.

[Ton pazmepom THIM3UPOBAHHOTO (aiiyia BCeraa moapa3yMeBaeTCsl KOJTHUECTBO
COZIEpKAINXCSL B HEM J/1eMeHmMOo8 YKa3aHHOro Tuma (a HEe KOJUYEeCTBO OaiToB,
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KaK 3TO MPUHITO B OMNEPALMOHHOW cucTeme). B 3amaHusix npeamnojaraercsi, 4To
¢aitnoBbie 3EMEHTHI HyMepyIoTcs oT 1, mosToMy B si3bike Pascal st mepexona k
K-my snemMenTy ¢aitna F' Heo0X0auMO HUCTOb30BaTh npouenypy Seek(F, K — 1).

Eciu 0 MUHHMaJIBHOM pa3Mepe MCXOIHOTo (ailyia B 3alaHUM HUYETo HE CKa-
3aHO, TO TPEJIOIaracTcs, YTo OH paBeH 2 (TO ecTh (hailyl CONEPKUT IO KparHeH
Mepe JiBa reMeHTa). MakcuMasbHbIi pa3Mep MCXOAHBIX (palijIoB HE yCTaHABIMBA-
€TCsl, HIO3TOMY IIPU PEIICHUH 3aJaHUM HE CJIEYET UCIOJIb30BaTh BCIIOMOTaTEIbHbIC
MacCHBBI, COZIepKalllie BCE 3JIEMEHThI UCXOIHBIX (PailyioB, OJJHAKO JOITYCKAETCS HC-
MOJIb30BAHUE 8CNOMO2AMENbHBIX (Aatilos.

OcCHOBHbIe onepauun ¢ oBOUYHbIMU hannamm

Cos3paHune c¢hanna, BBoA U BbIBOA €ro 35IEMEHTOB

File1. dana crpoka S. Eciiu S siBnsieTcst AOIMyCTUMBIM UMeHeM (haiiia, TO CO31aTh
nycTou (haiisl c 5TUM UMeHeM U BbiBecTH TRUE. Ecnu ¢aiin ¢ uMenem S co3aarhb
HEJTb3sI, TO BRIBECTH FALSE.

File2°. lano ums ¢aiina u menoe yucino N (>1). Co3ngarh ¢aiiia 1eiablX YUCeN C
JaHHBIM UMEHEM M 3amcarh B HEro N IEPBBIX IMOJOKHUTEIbHBIX YCTHBIX YUCEI
2,4, ...).

File3. dano ums ¢aiina u BemectBennbie uncna A u D. Co3gare (aiin Bere-
CTBEHHBIX YHCEJ C JaHHBIM MMEHEM M 3amucarh B Hero 10 mepBbIX WICHOB
apugmemuueckoli npoepeccuu ¢ HadaJbHBIM WIEHOM A U pa3HOCTHIO D:

A, A+D, A+2D, A+3D,

File4. [laner umena yetsipex (aittoB. Haiiti kxomndecTBO (paitioB ¢ yKa3aHHBIMH
UMECHAMH, KOTOPhIC UMCIOTCS B TEKYIIIEM KaTajiore.

File5. /lano mms daiina menbix yucen. HalTm KolIW4ecTBO 3IIEMEHTOB, Coepka-
mmxca B JaHHOM (aiinie. Ecnu ¢aiina ¢ TakuM MMEHEM HE CYIIECTBYET, TO
BbIBECTU — 1.

File6. Jlano nenoe uncino K u aiin, comepkaminii HEOTPHUIIATESIILHBIC [IETbIE YUCIA.
BriBectn K-i1 anement daitna (3meMeHTsl HymepytoTcs ot 1). Ecim Takoit
3JIEMEHT OTCYTCTBYET, TO BbIBECTH — 1.

File7. Jlar daiin nenpix ducelr, comep Kaiiuii He MeHee YeThIpeX 3JIEMEHTOB. BriBe-
CTH MEPBbI, BTOPO, MPEANOCIEIHUN U MOCIETHUN 3JIEMEHTBI TaHHOTO (aiina.

File8. Jlanbl nMena nByx (haiijioOB BELICCTBEHHBIX 4YMcell. M3BeCTHO, YTO IMEPBBIi
U3 HUX CYIIECTBYET M SIBJIICTCS HEIMYCTBIM, a BTOPOH B TCKYIIEM KaTajiore
orcyTcTByeT. Co31aTh OTCYTCTBYIONTUHN (pailn 1 3amucaTh B HETO HAYAJIBHBINA U
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KOHEYHBIH 3JIEMEHTHI CYNIECTBYIONMETO (aiiia (B yKa3aHHOM TMOPSIIKE).

File9. Jlanbr umena nByx (haiiioB BEmIeCTBEHHBIX Yncen. M3BeCTHO, 9TO OJUH W3
HUX (HE 0053aTENBFHO MEPBBIiA) CYIIECTBYET U SBISIECTCS HEMYCTHIM, a IPYToil B
TEKyIleM KaTtanore orcyTcTByeT. Co3aTh OTCYTCTBYIOMUH (aili u 3amucarth B
HETO KOHCYHBI U Ha4aJbHBIN 3JICMEHTHI CYIICCTBYIONIETO (aiiia (B yKa3aHHOM
MOPSIIIKE).

File10. dan daiin nenpix gucen. Co3maats HOBBIN (aili, coaepkaiuid Te ke dIie-
MEHTBI, YTO ¥ MCXOIHBINA (hailyr, HO B 0OpaTHOM IOPSIKE.

File11. Jlan daiin BemecTBeHHbIXx uuces. Co3naTh JBa HOBBIX (aiiyia, MepBBIH
U3 KOTOPBIX COACPIKHUT AIEMEHTHI UCXOAHOTO (aiiyia ¢ HEYCTHBIMH HOMEpPaMU
(1,3, ...), a BTOpoii — ¢ yeTHbIMU (2, 4, . . .).

File12. Jan daitr nensix uncen. Co3nath 1Ba HOBBIX (aiiia, MEPBIA U3 KOTOPHIX
COZICPYKMT YETHBIC YUCIIAa U3 UCXOJHOTO (haiiia, a BTOPOH — HEYETHBIC (B TOM XKe
nopsizike). Eciiy 4eTHbIC WITH HEYEeTHBIC YMCIa B UCXOHOM (paiiiie OTCYTCTBYIOT,
TO COOTBETCTBYIOIIMIA PE3yIbTUPYIOIUH (Pailll 0CTaBUTH MyCTHIM.

File13. Jlan ¢aiin nensix uncen. Co3mats 1Ba HOBBIX (aiiia, MepBId U3 KOTOPBIX
COJICPKUT TOJIOKUTENIbHBIE YHCia U3 UCXoAHOro ¢aiina (B oOpaTHOM MOpsiI-
Ke), a BTOPOH — OTpHUIaTeIbHbIC (TakkKe B 0OpaTHOM mopsiake). Eciau moso-
KUTETbHBIC WM OTPUIIATEIILHBIC YUCIIA B UCXOMHOM (aiiyie OTCyTCTBYIOT, TO
COOTBETCTBYIOIIUIN PE3yIbTUPYIOMINN (DAl OCTaBUTH ITYCTHIM.

File14. Jlan daiin BemecTBeHHBIX umcesl. Haltu cpemHee apudMeTHYECKOE €ro
AIIEMEHTOB.

File15. [lan daiin BemecTBeHHbIX yrcen. HailTu cyMMy €ro 3JIeMEHTOB C YETHBIMU
HOMEPaMH.

File16. [dan daiin nensix yucen. HalTh KOJIMYEeCTBO coaeprKaluxcs B HEM ce-
puti (TO ecTh HAOOPOB IMOCJIEIOBATEIIBHO PACIIOIOKEHHBIX OJIMHAKOBBIX 3JIe-
MeHTOB). Hanpumep, muis ¢aiina ¢ snemenramu 1, 5, 5, 5, 4, 4, 5 pe3ynabrar
paBeH 4.

File17. Man ¢aiin nensix yncen. Co3maTh HOBBIN (haiiil EIbIX YUCEI, COASPIKAIIIHMA
JUTMHBI BCEX Cepuid McxoaHoro (aitiia (cepueti Ha3pIBaeTCsa HaOOp MOCEA0Ba-
TEIHHO PACTIOIOKEHHBIX OJIMHAKOBBIX 3JIEMEHTOB, a OIUHOU cepuu — KOJInYe-
CTBO 3THX 3JeMeHTOB). Hanmpumep, ans ucxogHoro gaiina ¢ snementamu 1, 5,
5,5,4, 4, 5 conepxumoe pe3yIbTUPYIONIEro daiiia JOHKHO ObITh CIICTYIOIIHM:
1, 3,2, 1.

File18. /lan ¢aiin BemecTBeHHBIX uncen. Haiitu ero mepBblil JTOKaabHBIA MHHU-
MYM (JIOKAIbHbIM MUHUMYMOM HA3BIBAETCS JIEMEHT, KOTOPBIA MEHbBIIIE CBOUX
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coceneit).

File19. Jlan (aiin BemecTBeHHBIX uncell. HaliTu ero mocieHuii ToKaIbHbIH MaKCH-
MyM (IOKAIbHLIM MAKCUMYMOM HA3BIBACTCS JIEMEHT, KOTOPHIH OOJBIIIE CBOUX
coceneit).

File20. Jlan daiin BemecTBeHHBIX uncen. HaiiTu o0lee KOJUYECTBO €r0 JIOKALb-
HBIX 9KCMPeMyMo8, TO €CTh JIOKAJIbHBIX MUHUMYMOB U JIOKQJbHBIX MaKCHUMY-
MOB (OMpeielIeHUs JIOKaJbHOTO MUHUMYMa M JIOKAJIbHOTO MaKCUMyMa JaHbl B
3aganusax Filel8 u Filel9).

File21. dan ¢aiin BemecTBeHHBIX uuced. Co3maTh (aiil MeIbIX YHCell, Couep-
KaIllMid HOMEpPa BCEX JIOKAIbHbIX MAKCUMYMO8 WCXOIHOTO (ailia B MOpSIKE
BO3pacTaHus (OmpeaeeHne JIOKaTbHOTO MaKCUMyMa J1aHo B 3aaaduu Filel9).

File22. an ¢aiin BemecTBeHHBIX uuncend. Co3maTh (aii MEIbIX YHCell, Coaep-
KaIlMid HOMEpa BCEX JIOKAIbHBIX IKCMPeMyMo8 UCXOTHOTO ¢aiiia B MOPSIKe
yObIBaHUSA (OTpENesICHUE JIOKAIBHOTO dKCTpeMyMa aaHo B 3aganuu File20).

File23. Jlan daitn BemecTBeHHbIX unces. Co3narh Gaii 1eNbIX Ynuces, CoaepiKa-
WA JUTHHBI BCEX YOBIBAIOIIMX ITOCIIEIOBATEIIBHOCTEH JIEMEHTOB MCXOIHOTO
daitna. Hanpumep, s ucxomHoro ¢aina ¢ snementamu 1.7, 4.5, 3.4, 2.2,
8.5, 1.2 copepxkumoe pe3ynbTUpyroiiero ¢aiiyia T0HKHO ObITh CIIECIYIOIINM:
3, 2.

File24. Jlan daitn BemecTBeHHbIX unces. Co3marh Gaiii eNbIX Ynuces, CoiepiKa-
IIMIA JUTMHBI BCEX MOHOTOHHBIX ITOCJIEIOBATEILHOCTEH 3JIEMEHTOB MCXOIHOTO
daiina. Hampumep, mns ucxogHoro daina ¢ snementamu 1.7, 4.5, 3.4, 2.2,
8.5, 1.2 comepkumMoe pe3yIbTupyomero (aiia J0KHO ObITh CICIYIOMINM: 2,
3,2,2.

NMpeoGpa3oBaHue channa

File25°. /lan ¢ait BemecTBEHHBIX YMCENI. 3aMCHUTh B HEM BCE JICMEHTBHI HAa MX
KBaJIpaThl.

File26. Jlan daiin BemecTBeHHBIX yncell. [IoMEHSITh B HEM MeCTaMH MHHUMAaJIbHBII
1 MaKCUMAaJIbHBIA DJIEMEHTEI.

File27. Jlan ¢aiin nienbix gucen ¢ anemMeHTamMu Aq, Ao, ..., Ay (N — KOJIWYECTBO
SIIEMEHTOB B (haiijie). 3aMEHUTh MCXOMHOE PACIOI0KCHHE €ro 3JIEMEHTOB Ha
CIeayroIIee:

Ar, AN, A2, An-1, As,
File28. [1an ¢daiin BemecTBEHHBIX Yncel. 3aMEHHUTD B (haiijie KaXK/Iblid SJIEMEHT, KPO-
M€ Ha4aJIbHOTO M KOHEYHOTO, Ha €ro CpeaHee aprupMETHICCKOE C MIPEABIAYITUM
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U TTOCJICAYIONIUM BIIEMEHTOM.

File29. lan daiin nenbix gucen, cogepxkamuii 6onee 50 31eMeHTOB. YMEHBIINUTh
ero pasmep 10 50 37eMeHTOB, yaanuB M3 (Qaitia HeoOXOAUMOE KOJTHYECTBO
KOHEYHBIX 3JICMCHTOB.

File30. [lan ¢aiin menasIx 4uces, COACPIKALIUN YETHOE KOJUYECTBO DIICMEHTOB.
VYnanuTh U3 AaHHOTO (ailyia BTOPYIO MOJOBUHY 3JIEMEHTOB.

File31. Han daitn nenpix uucen, coaepkamuii 6onee 50 37€MEeHTOB. YMEHBIIIHUTH
ero pasmep 1o 50 31eMEHTOB, ynaiuB u3 (Qaitia HeoOXOAUMOE KOJTHYECTBO
HayaJbHBIX JICMCHTOB.

File32. [lan caiin menbix yucen, comepKalliii 4eTHOE KOJIMYECTBO DIIEMEHTOB.
VYranmuth u3 gaHHOTO (haiiyia IepByIO MOJIOBUHY JIEMEHTOB.

File33. /lan ¢aiin nenpix uncen. YAaluTh U3 HETO BCE 3JIEMEHThI C YETHBIMH HO-
MepamH.

File34. [lan ¢aiin nensix yucen. YnaauTh U3 HETO BCE OTPHIIATENbHBIC YUCIA.

File35. Jlan daiir nensix gncel, coaepkamuii MeHee 50 2JIeMEHTOB. YBEIUYHTH €T0
pasmep 110 50 3rIeMeHTOB, 3amucaB B HaYaIo ¢aiia Heo0X0JUMMOe KOJIMIECTBO
HYJIEH.

File36. [an daiin nensix uncen. YIBOUTh €T0 pa3Mep, 3amrcaB B KOHeIl (aiina Bce
€ro UCXOMHBIC JIEMEHTHI (B TOM K€ MOPSIKE).

File37. Jlan daiin nenbix uncesa. YIBOUTh €ro pa3Mmep, 3amucaB B KOHell (aiiia Bce
€r0 MCXOJHBIC AIIEMEHTHI (B OOpaTHOM MOPSIKE).

File38. lan ¢aiin nensix uncen. [IpoxyOnaupoBars B HEM BCE DJIEMEHTHI C HEYET-
HBIMA HOMEPaMHU.

File39. Jlan daiin nenbix uncen. [IpoayOnupoBarh B HEM BCE YHUCIIA, MPUHAICKA-
e auanasony 5—10.

Filed40. [lan daiin nensix yucena. 3aMEHUTh B HEM KaXKIbI 3JIEMEHT C YCTHBIM
HOMEPOM Ha JIBa HYJIS.

File41. Jlan daiin nensix dncen. 3aMEHUTh B HEM Ka)J10€ MOJIOKUTEIBHOE YUCIIO
Ha TPHU HYJIS.

O6paboTka HEeTUNU3NPOBaHHbLIX ABOUYHbLIX (hannos

File42. Jlanbr nBa daiina mpou3BoasHOTO THMA. [IOMEHSATH MECTaMH UX CONICPIKHU-
Moe.

File43°. Jlan daitn nponsBoibHOro Tuna. Co3aarh €ro KOIHWI0 ¢ HOBBIM UMCHEM.

File44. Tans! Tpu ¢aiina oMHOTO U TOTO K€ THIA, HO Pa3HOTO pa3Mepa. 3aMEHHTH
COZIEP)KMMOE CaMOTO JTMHHOTO (paiiia Ha COACPKUMOE CaMOTr0 KOPOTKOTO.
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File45. lans! Tpu (haiiaa OIHOrO M TOTO K€ THIIA, HO PA3HOTO pa3Mepa. 3aMCHHUTh
COZICP)KUMOE CaMOT0 KOPOTKOTO (hailiia Ha COIEPKUMOE CaMOro JITTMHHOTO.
File46. Jlana ctpoka S, nienoe unciio N (< 4) u N ¢aiioB 0JHOTO U TOTO e THIIa
c UMeHaMH S, . .., Sy. O0beIUHUTD COAEPKUMOE ITHX (paiiIoB (B yKa3aHHOM
nopsike) B HOBOM (paiiie ¢ uMeHEM Sj.

Filed7. laner nBa ¢aitita omHOrO M TOro ke THHa. Jlo0aBHTH K mepBoMy (airy
coaepKUMoe BToporo (aiisia, a Ko BTopomy Gaiiiay — CoAepKUMOE IIEPBOTO.

PaboTa ¢ HeckOnNbKUMU YucnoBbiMU channamu. Pannbl-apxmBbl

File48°. lansl Tpu daiiya 1meabix yncea OJMHAKOBOIO pa3Mepa ¢ MMeHaMu S 4, Sg,
Sc u ctpoka Sp. CoznaTs HOBBIN (ailsl ¢ UMEHEM S p, B KOTOPOM YE€pPEI0BATUCH
OBl 2JIEMEHTHI UCXOJHBIX (PalJIOB C OJJHUM U TE€M KE HOMEPOM:

Ay, By, Ci, Az, By, Cy,

File49. lans! uethipe (haiiia meabIX YUCENI pa3HOIro pa3Mepa ¢ uMeHaMu S 4, S, Sc,
Sp u ctpoka Sg. Co3aarh HOBBIN (haii ¢ uMeHeM S, B KOTOPOM YepeT0BAIUCH
OBI 2JIEMEHTHI UCXOIHBIX (PalIOB C OTHUM M TE€M K€ HOMEPOM (KakK B 3aJaHUU
File48). «JIumHue» sneMeHThl Oosee NIUHHBIX (PailioB B pe3ylbTUPYOUIUN
¢aiin He 3anuCHIBaATh.

File50. /Tanbl nBa (aiiyia BEIIeCTBEHHBIX YUCEI ¢ UMEHAMU S U S5, 3JICMEHTBI KO-
TOPBIX YIOPSIIOUEHBI 110 Bo3pacTaHuto. OObeAMHUTD ITH (Daiisibl B HOBBIN (paiin
C UMEHEM S3 TakK, 4TOOBlI €r0 AJIEMEHThI TaK)Ke OKa3aJIUCh YIOPSA0YCHHBIMHU
110 BO3PaCTaHHUIO.

File51. lansl Tpu (aiina BeleCTBEHHBIX YHCEN ¢ uMeHaMu S, Sy 1 S3, SJIeMEHTHI
KOTOPBIX YIIOPSAA0UYEHBI 1O yObIBaHNI0. OOBeAMHUTE 3TH (Pailibl B HOBBIHN (aiii
C UMEHEM S TakK, 4TOOBI €T0 AJIEMEHTHI TaK)KE OKa3aJIUCh YIOPSA0YCHHBIMHU
10 YOBIBAaHUIO.

File52. [lana ctpoka Sy, nenoe uncino N (< 4) u N DaiistoB mensix uuces ¢ MMeHaAMHU
S1, ..., Sy. OObeAMHUTD UX CONECPKUMOE B HOBOM (hailsie-apxuse ¢ UMeHeM S|,
UCTIONIB3YSI CIICAYIOIIMA popMar: B IEPBOM dJIeMeHTe (aiiia-apXxuBa XpaHUTCS
gucio N, B caeayommx N 3JeMEHTaxX XpaHUTCS pa3Mep (IUCIIO 3JIEMEHTOB)
Ka)KJIOTO U3 UCXOIHBIX (aiioB, a 3aTeM MOCJIEA0BATEILHO Pa3MEeIIalOTCs JaH-
HBIC U3 KaXKJIOTO UCXOIHOTO (haiina.

File53. Jana crpoka S, nenoe yrucio N (>0) u dailr-apxue neiabix duces, coaep-
KAl JaHHBIE W3 HECKONBKUX (aiioB B (opmare, ONMMMCAHHOM B 3aJaHUU
File52. BoccranoButh u3 (haiina-apxusa (aiin ¢ HomepoM N U COXPaHUTh €T0
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nox umeHeMm S. Ecnu (aitii-apxuB coaepXUT TaHHbIE U3 MeHee yeM N (aiisios,
TO OCTaBUTH PE3YJIbTUPYIOUINI (DAl MyCTHIM.

File54. Jlana ctpoka S u (aiin-apxueé NenbIX 4Yucen, COACpPXKAIIUN NaHHBIC W3
HECKOJIbKUX (HE Ooiiee miectH) (aitioB B (opmare, ONMUCAHHOM B 3aJaHUH
File52. Jlna xaxnaoro u3 (aiiaoB, comeprKalluxcs B apXWUBE, HAWTHU CpEIHEE
apudMeTHUYeCKOe BCEX €ro 3JIEMEHTOB (BEIIECTBEHHOE YHCIIO) U 3alUCaTh Haii-
JICHHBIC YKCIIa (B TOM e TOPsIIKE) B (Daiilsl BEIIECTBEHHBIX YHCEN C UMEHEM S.

File55. [lana cTtpoka Sy, nemoe yucino N (< 4) u N $HaidioB neabIx yuceil ¢ AIMCHAMH
S1, ..., Sy. O0ObeAMHUTD UX CONEPKUMOE B HOBOM (hailsie-apxuse ¢ UMEHEM S|,
MOCJIEI0BATEIBHO 3alIMChIBas B HETO CIEAYIOLIME JaHHBIE: pa3Mep (YUCIo de-
MEHTOB) MEPBOr0 MCXOJHOTO (hailia M BCE AJIEMEHTHI 3TOro (haiina, pasmep
BTOPOT'O UCXOHOTO (haiijia U BCE €ro AJIEMEHTH, . . ., pa3Mep N-To UCXOIHOTO
(aiina 1 Bce ero 3JeMEHTHI.

File56. [Jana crpoka S, nenoe yucio N (>0) u dain-apxus neaslx 4ucel, coaep-
Kallui JJaHHBIE U3 HECKOJIbKUX (paitioB B ¢opmMare, OMUCAHHOM B 3a/laHUU
File55. BoccranoButh u3 (aiina-apxusa (aitn ¢ HomepoM N U COXpaHUTh €ro
nox umeHeMm S. Ecnu ¢daitnn-apxuB coaep XUT TaHHbIe U3 MeHee yeM N ¢aiisos,
TO OCTaBUTH PE3YJIbTUPYIOUINI (HaisT MyCThIM.

File57. Jlanwr ctpoku Sy, Sy u daliin-apxue NENbIX Yucen, coAepKamui JTaHHbIC
U3 Heckosbkux (aiinoB B Qopmare, onucanHoM B 3ananHuu File55. Co3narb
HOBBIEC (Dailybl LENIBIX YUCET ¢ UMEHAMU S| U So U 3alucarh B MEPBBIM U3 HUX
HayaJbHBIC DJIEMEHTHI BCeX (DaliioB, COAEPKALIUXCS B apXHBE, 2 BO BTOPOH —
KOHEUHBIE 3JIEMEHTHI 3TUX (PailioB (B TOM K€ TIOPSJIKE).

CunMBOnbHbIE U CTPOKOBbLIe haunbl

Cmpokoevim ¢haiinom Ha3bIBACTCS TUIMU3UPOBAHHBIN (paiiil, FIeMeHTaMu KOTO-
poro SIBISIOTCS TeKCTOBBIC CTpoKHU. B cucteme Borland Delphi daiinoBsie mepemen-
HBIE NI CTPOKOBBIX (paitioB HeoOxoauMo onuchiBaTh Kak file of ShortString; sTot
’KE THUII CJIeAyeT YKa3bIBaTh IIPH OMHCAHUN IIEPEMEHHBIX, KOTOPBIC HCIIOJIB3YIOTCS B
npoleaypax BBOIa-BbIBOA ISl CTPOKOBBIX (hailyioB.

File58. Jlan cumBOnbHBIHN (aiin, comepskamiuii Mo KpaifHeil Mepe OIMH CHMBOJ MTPO-
Oena. YmaiauTh BCE €ro 3JEMEHTHI, PACIOIOKEHHBIC MOCIIE MEPBOTO CUMBOJIA
npoOena, BKIOYasi U 3TOT MPOOel.

File59. /lan cumBobHBIN (aitl, coaepIKaliuil o KpaiiHei Mepe OJIMH CUMBOJI IIPO-
Oena. YIanuTh BCE €0 3JIEMEHTBI, PACIIOJI0KCHHBIC MTOCIE TIOCIEIHETO CHMBO-
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Ja npoOesa, BKIoUYasi U 3TOT mpooer.

File60. [lan cumBonbHBIN (aiii, comeprkaiuil 1o KpaiHel Mepe OAuH CUMBOJT IIPO-
Oena. YIaauTh BCE €ro JIEMEHTHI, PACIOJI0KEHHBIC TIepe]] IEPBBIM CUMBOJIOM
npo0ena, BKJIKOYAst U 3TOT Mpooed.

File61. Jlan cumMBOIbHBII (aiil, coaepKaluil o KpaiHel Mepe OIuH CUMBOJI IIPO-
Oena. YoanuTh BCe €ro 3JIEMEHTHI, PACIIOIOKEHHBIC TIepe] TOCIETHUM CUMBO-
J0M npobena, BKIIIoYasi U 3TOT MpoOelt.

File62. Jlan cuMBoIbHBIN (aiin. YIIOPSIOYUTh €ro IEMEHTHI TI0 BO3PACTAHUIO HX
KOJIOB.

File63. /lano 1ienoe yucio K (> 0) u crpokoBsiit ¢aiin. Co3maTh ABa HOBBIX (aiina:
CTPOKOBBI, copepKaiuii nepbie K CHUMBOJOB KaXKIOW CTPOKU HCXOAHOTO
¢aiina, 1 CUMBOJIbHBIH, cofiepKaluil K- CUMBOJ KaXKJI0M CTPOKH (€CJIH AJTMHA
CTPOKH MEHbIe K, TO B CTPOKOBBIN (haily 3amuChIBaeTCs BCS CTPOKa, a B
CHUMBOJIbHBIN (paiii 3amuchiBaeTCs mpooed).

File64. Jlan ctpokoBslii daiin. Co3maTs HOBBIM CTPOKOBBIH (haiijl, CopepKaliuid Bce
CTPOKHU MCXOJHOTO (pailia HauMeHbIlIeH JJIMHBI (B TOM KE MOPSIKE).

File65. [lan crpokoBsiii (haiin. Co3nare HOBBIN CTPOKOBBIH (haiiil, colepKaiinii Bce
CTPOKH MCXOAHOTO (haiiyia HauOoNbIeH TIUHBI (B 0OpaTHOM MHOPSIIKE).

File66. Jlan crpokoBsiii daitn. Co3naTh HOBBIH CTPOKOBBIN (aiill, B KOTOPOM CTPOKHU
13 UCXOMHOTO (haiiyia pacrojarainuch Obl B JeKcukoepagpuueckom MOPSIAKES, TO
€CTh 10 BO3PACTAaHHUIO KOJAOB MX CUMBOJIOB, HAUWHAS C TIEPBOTO CUMBOJIA.

File67°. lan cTpokoBblii (aiin, comepxamuii 1aTel B pOpMaTe «ICHB/MECSI/TOI,
IpUYeM IOJl ICHb U MECSI] OTBOAMUTCS MO JBE MO3UIUH, & TIOJ TOJ — YEThIpe
(manpumep, «16/04/2001»). Co3znate ABa (aitna ueabix yucel, NepBbId U3 KO-
TOPBIX COJAEPKUT 3HAYCHUS JHEH, a BTOPOM — 3HAYCHUS] MECALEB IS JaT U3
HCXOIHOTO CTPOKOBOTO (haitna (B TOM Ke TOPSIAKE).

File68. Jlan crpokoBbIii daiis, comepkamiuii 1aTel B popmare, OMMCaHHOM B 3a/1a-
Huu File67. Co3nars nBa ¢aiina 1enbx 4uces, NepBblid U3 KOTOPBIX COAEPIKUT
3HAYEHUSI MECSIIEB, a BTOPOH — 3HAUEHUS JIET U JaT U3 UCXOIHOTO CTPOKO-
Boro ¢aiisia (B 0OpaTHOM MOPSIIKE).

File69. Jlan crpokoBsIii (aiti1, comepkammii 1aTel B (hopMare, OIMMCaHHOM B 3aja-
Huu File67. Co3narh HOBBIN CTPOKOBBIN (paiiy, comepsKaiuii BCe JJETHUE JaThI
U3 ucxoaHoro (aitna (B Tom ke nopsiake). Eciu narel ¢ TpeOyemMbIM BpeMeHeM
rozaa B (paiiyie OTCYTCTBYIOT, TO OCTaBUThH PE3YJIbTUPYIOUINI (Al MyCThIM.

File70. Jlan crpokoBsIii ¢aity, comepkaniuii AaTel B ¢opmare, ONHUCAHHOM B 3a-
nanun File67. Co3naTh HOBBIM CTPOKOBBINM (paiis, comepskaliuii Bce 3UMHUE
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JaThl U3 UCXOAHOro (aina (B oOparHoMm mnopsiake). Eciu narel ¢ TpedyeMbiM
BpeMeHeM rofia B ¢aiiie 0OTCyTCTBYIOT, TO OCTaBUTh PE3YIbTUPYIOLIUN (ailn
MyCTHIM.

File71. Jlan crpoxoBwIii (aiin, comepkamiuii 1athl B GopMare, ONMMCAHHOM B 3a-
nanum File67. Haiftu cTpoKy, comepKanryio CaMyr paHHIOK BECEHHIOIO JIary.
Ecnu natel ¢ TpeOyeMbIM BpeMeHeM roja B (aiijie OTCYTCTBYIOT, TO BBIBECTU
MYCTYIO CTPOKY.

File72. Jlan cTpokoBbIii Qaiin, comepkammii 1aTel B (popMaTe, OMMcaHHOM B 3aj1a-
Huu File67. Haiitu cTpoKy, comepikainyro caMmyro MO3IHIOI0 OCEHHIOIO JaTy.
Ecimu natel ¢ TpeOyeMbIM BpeMeHeM roja B (aiijie OTCYTCTBYIOT, TO BBIBECTU
MYCTYIO CTPOKY.

File73. Jlan cTpokoBbIii Qaiis, comepkamimii 1aThl B (opMare, OMMCaHHOM B 3aj1a-
Huu File67. Co3nath HOBBIM CTPOKOBBIN (haiil, B KOTOPOM ATkl U3 UCXOAHOTO
(hbaitira pacronaraiauchk Obl B TIOPSIAKE YOBIBAaHHS.

MUcnonb3oBaHue channoB ansa paborbl ¢ MaTpuuamm

Mampuyeri pazmepa M x N Ha3bIBaeTCs MPSMOYTOJbHAsI TaOIHIA YHCEI, CO-
nepsxkarias M ctpok u N ¢ctono11oB. [iist paboThl ¢ MaTpuilaMu 0OBIYHO UCIIOIb3YIOT-
csl 08ymepHble maccussl (CM. 3aanus rpynmnsl Matrix). JlaHHBIA TYHKT MOCBSIIEH
crmocobaM 00pabOTKH MaTPHIl, XPAHAIIUXCS B TUITU3UPOBAHHBIX (hailylax Ha BHEIII-
HUX HocuTeNsiX (auckax). Kak u B ocTanbHBIX 3a7aHusIX Ha 00paboTKy (haiIoBbIX
JaHHBIX, TP BHITIOJHEHUH 33JlaHUN U3 JTAHHOTO MYHKTA He cledyem WUCIIONb30BaTh
BCIIOMOTaTelIbHbIE MAaCCUBBI, COJEpKalie Bce (aiaoBbIe dJEMEHTHI.

File74°. lans! aBa nensix uncia I, J v (aiia BEIeCTBEHHBIX YUCEIN, COACPIKAIIHI
AJIEMEHTHI KBAJIPaTHON MAaTpuilbl (MO0 CTpokaM). BeIBECTH 3l€MEHT MaTpHIlbI,
PACIIOJI0KECHHBIN B /-1 CTpOKE U J-M CTOIOIIE (CTPOKH U CTOJIOIBI HYMEPYIOTCS
ot 1). Ecniu TpeOyemblii 3JIeMEHT OTCYTCTBYET, TO BbhiBecTH 0.

File75. Jlan daiin BemecTBEHHBIX YHCell, COASPIKAIINMA AIIEMEHTBI KBaPaTHON MaT-
puiibl (o crpokam). Co3aarh HOBBIN (aiin, coaepKalluid 371€MEHThl MaTPHUIIbI,
TPaHCIIOHUPOBAHHOW K MCXOIAHOM.

File76. Jlanbl nBa (aiia BEIIECTBEHHBIX YHCEII ¢ UMEHAMU S 4 U S, coaepKaniue
AJIEMEHTHI KBaJpaTHbIX Matpull 4 U B (o ctpokam). Co3nath HOBBIN (aiii C
UMeHEM S, colepKalliii 3JIeMeHThI pou3BeaeHus A-B. Eciu matpuiisl 4 u B
HEJb3sl IEPEMHOXKATh, TO OCTaBUTh (hailsl S¢ MyCThIM.
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File77. Jlaubr nBa nenbix uncina [, J u (aiiin BemEeCTBEHHBIX YUCEIN, COACPKAIIUT
AIIEMEHTHI TIPSAMOYTOIBLHON MaTPHIIBI (IO CTPOKaM), IPUYEM TEPBBIA AIEMEHT
daiina comepKUT KOJTUYECTBO CTOJIOIOB MaTpHIlbl. BrIBECTH 31€MEHT MaTpH-
IbI, PACTIOJIOKEHHBIN B /-i cTpoke U J-M CTOJNOIE (CTPOKH U CTOJIOIBI HyMe-
pytorcs ot 1). Eciin TpeGyemblii 371eMEeHT OTCYTCTBYET, TO BbIBeCTH 0.

File78. Jlan daiin BeleCTBEHHBIX YHCEN, COACPIKAIIUI IIEMEHTHI IIPSIMOYTOJIbHOM
MaTpulibl (IO CTpoKaM), MpUYEM TEPBbIA IeMEHT (aiiia CoAEpKUT KOJIUYe-
CTBO CTOIOLIOB MaTpuilbl. Co3/1aTh HOBBIH (haiiil TOM ke CTPYKTYPBI, CoepKa-
AN MaTpUIy, TPAHCIIOHUPOBAHHYIO K MCXOHOM.

File79. [anbr nBa ¢aiina BelmEeCTBEHHBIX YHCEN ¢ uMeHaMu Sy U Sp, coiepika-
M€ 3JIEMEHTHI MPSMOYTOJIBHBIX MaTpuil A U B (10 cTpokam), IpudeM MepBhIil
AJIEMEHT KaXa0ro (haiiyia CoAepKUT KOJIUYECTBO CTOJIOLIOB COOTBETCTBYIOIIEH
matpuilbl. Co3aaTte Qaiin Toil ke CTPYKTypbl C UMEHEM S, COAepKaLUi 3e-
MEHThI npousBeaeHuss A-B. Eciu Matpuubl 4 u B Henb3d NMEPEMHOXKATh, TO
OCTaBUTH (ailsr S¢ MyCTHIM.

File80. Jlan ¢aiin BemecTBEHHBIX YUCEI, COACPIKAIITII AIIEMEHTHI BEPXHETPEYTOJIb-
HOW Marpwuilel (1o ctpokam). Co3maTh HOBBIN (aiiy, coaepiKaiuil 3JIeMEHTHI
HEHYJICBOM YacTH JAHHOW MaTpHIIbl (IO CTPOKAM).

File81. Jlan ¢aiin BemecTBEHHBIX YHUCEI, COACPIKAIIMMA IIEMEHTB HIKHETPEYTOJTh-
HOW Marpwuilel (1o ctpokam). Co3naTh HOBBIN (aiiy, comaepiKaiiui 3JeMEHTHI
HEHYJICBOUM YacTH JAHHOW MaTpHIIbl (IO CTPOKAM).

File82. /lan ¢aiin BemecTBEHHBIX YHCEII, COACPIKAIINN 3JIEMCHTHI TPEXIHaroHa b-
HOM Marpuilsl (1o ctpokam). CoznaTh HOBBIN (aiiy, cofaepKaiiui 3JIeMEeHThI
HEHYJIEBOM 4acTHU AaHHOW MaTpHlbl (IO CTPOKaM).

File83. Jlaubl nBa nensix uncia /, J u (aiia BEIIECTBEHHBIX YHCEII, COACPIKALIUI
HEHYJICBYIO YacCTh BEPXHETPEYToJIbHOW MaTpuIlbl (10 cTpokaM). BriBecTu mo-
PSAIOK MaTPUIBI U €€ DJIEMEHT, PacIoIOKEHHBIN B /-1 cTpoke U J-M cTonoie
(cTpoku m cTonOIBI HyMepytoTcs oT 1). Eciam TpeOyembiil aieMeHT HaXOIHT-
Csl B HYJICBOM 4acTU MAaTpUllbl, TO BbIBECTH 0; €CIIM 3JIEMEHT OTCYTCTBYET, TO
BbIBECTU — 1.

File84. /laubr nBa nensix umcia /, J u (aiia BEIIECTBEHHBIX YHMCEII, COACPIKALIUI
HEHYJIEBYIO YaCTh HUKHETPEYTOJbHOU MaTpullbl (1o cTpokam). BeiBectu mo-
PSAIOK MAaTPUIBI U €€ DJIEMEHT, PacIOIOKEHHBIN B /-1 cTpoke U J-M cTondie
(cTpoku m cToNOIBI HyMepytoTcst oT 1). Eciam TpeGyembiii 2ieMeHT HaXOIHT-
Csl B HYJICBOM 4acTU MAaTpullbl, TO BbIBeCTH 0; €CIIM 3JIEMEHT OTCYTCTBYET, TO
BbIBECTU — 1.
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File85. /lanwr nBa nenbix uncia /, J u (aia BEHIECTBEHHBIX YHCEII, COACPIKAIIHIA
HEHYJIEBYIO YacTh TPEXJAHAroHaJlbHON MaTpuubl (10 cTpokam). BeiBecTH mo-
PSAIOK MaTPHIBI M €€ DIIEMEHT, PACIIOI0KECHHBIM B /-M CTPOKe U J-M CTOI0IIe
(ctpoku u cTonOubl HyMepyroTcst oT 1). Eciau TpeOyemblil 2JIeMEeHT HaXOIWT-
Csl B HYJICBOM 4acTU MATpUllbl, TO BbIBECTH (; €CIM 3JIEMEHT OTCYTCTBYET, TO
BbIBECTU — .

File86. [lan ¢aiin BelecTBEHHBIX YMCE, COACPIKALINN HEHYJIEBYIO YaCcTh BEPXHE-
TpEeyrojbHOM MaTpuisl (1o ctpokam). Co3naTh HOBBIN (aiiy, coaepKalinii Bce
AJIEMEHTHI JAHHOW MaTpuupbl (110 CTPOKaM).

File87. [lan ¢aiin BelecTBEHHBIX YUCEN, COACPIKAIINN HECHYJIEBYIO YacTh HIIKHE-
TpEeyrojbHOM MaTpuisl (1o cTpokaM). Co3naTh HOBBIH (aiis, coaepKallinii Bce
AIIEMEHTHI JAHHOW MaTpuUbl (IO CTPOKaM).

File88. /lan ¢aiin BelecTBEHHBIX YHCEN, COACPIKAIIMI HEHYJIEBYIO YaCcTh TPEX/I1a-
TOHAJIBHOM Marpuilbl (Mo cTtpokaM). Co3naTh HOBBIN (paiti, comeprKaiiuii Bce
AIIEMEHTHI JAHHOW MaTpuUbl (IO CTPOKaM).

File89. [lannr nBa ¢aiina BeleCTBEHHBIX YHCEN ¢ uMeHamMu Sy, U Sp, coaepika-
I[ME€ HEHYJIEBbIE YAaCTU BEPXHETPEYrOJbHbIX MaTpull A U B (O cTpokam).
Coznarb HOBBIN (paitnn ¢ uMeHeM S¢, colepKalluii HEHYJIEBYI0 4acTh MPOU3-
BeneHust A-B (1o ctpokam). Ecimm marpunel 4 m B HENb3sl IEPEMHOXKATh, TO
OCTaBUTH (ailsl S MyCTHIM.

File90. [dansr nBa ¢aiina BelmeCTBEHHBIX 4YUcel ¢ uMeHaMu Sy U Sp, coaepika-
[[Me HEHYJEBbIE YacTH HUKHETPEYTOJbHBIX MaTpull A u B (Mo cTpokam).
Co3narb HOBBIM (paitn ¢ uMeHeM S¢, COAEpIKAIIMK HEHYJIEBYIO 4acThb IIPO-
u3BeaeHust 4-B (no crpokam). Ecnu marpuubl 4 U B Henb3d NEPEMHOXKATh, TO
ocTaBuTh (ailsn S¢ MyCThIM.

TekcToBble hanunbl

VYcnoBue BUAA «JlaH TEKCTOBBIM (pail» O03Ha4aeT, 4To B HAOOPE MCXOMHBIX
JAHHBIX YKa3aHO uMs NaHHOTO (aiia (TekcToBas cTpoka). Bece mcxomnbie ¢aiiib
B 3aJ]aHUSX JAHHOW TPYIIIBI CYUTAIOTCS CYHICCTBYIOIIUMHU. DJIEMEHTBI HCXOIHBIX
(daiinoB crneAyeT CUYMTHIBATh C MOMOIMIBIO CTAaHAAPTHBIX MPOLEIYP HCIOJIb3YEMOIO
S3bIKA MPOTPAaMMHUPOBAHMUSL.

Ecnu B 3amanum TpedyeTces co3aarh HOBBIM (paiii, To UMs co3naBaemMoro (daitna
TaK)Ke BXOAUT B HAOOp MCXOJHBIX JAaHHBIX (M, KaK MPABUIIO, SIBISICTCS MOCIEAHUM
AIIEMEHTOM 3TOTO HabOopa). 3amuchiBaTh JIEMEHTHI B CO3/1aBacMble (Wil Moaudu-
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1pyemsble) (aitibl ciaeayeT ¢ MOMOIIbIO CTaHJAPTHBIX MPOIEAYP HCIIOIb3YEMOIO
SI3bIKa IPOTPAMMHUPOBAHUS.

MakcuMabHBIN pa3Mep UCXOAHBIX (DAIOB HE YCTaHABIMBACTCS, IIOXTOMY MPH
pEIIEHUU 3aJaHUil HE CJIeIyeT MCIOJIb30BaTh BCIIOMOIraTelIbHBIE MACCHUBBI, COJIEP-
JKaIllM€ BCE DJIEMEHThI MCXOJIHBIX (hailJIoB, OAHAKO JIOMYCKAETCS HCMIOJb30BAHUE
8CNOMO2AMENLHBIX PAlLN08.

Ucnons3zyembie B 3alaHUSIX TUITU3UPOBAHHBIE (DAMIIBI YAOBIETBOPSIOT YCIOBH-
sIM, KOTOpbIE€ TIEPEUHCIICHBI B Hayaje paszaena « TunusupoBaHHbIe (alsib».

OCHOBHbIe onepauun ¢ TeKCTOBbIMU drarnamm

Text1°. Jlano umst daiia u nensie monoxutenbHbie uncaa N u K. Co3marh Tek-
CTOBBIN (haiij1 ¢ yKa3aHHBIM MMEHEM M 3amucaTh B HEro N CTpOK, Kaxaas U3
KOTOPBIX COCTOUT U3 K CHMBOJIOB «*» (3BE3/I0YKA).

Text2. Jlano ums ¢aiina u nenoe yuciio N (0 < N <27). Co3narh TEeKCTOBBIN (haiii
C YKa3aHHbBIM MMEHEM M 3amlucaTh B HEro N CTpOK: NepBas CTPOKa JOJHKHA
coliepKaTh cmpoyHylo (TO €CTh MaJeHbKYI0) JIATUHCKYIO OyKBY «a», BTOpas
— OykBBI «aby», TpeTbsi — OYKBBI «abC» W T.[I.; MOCHEAHSAS CTPOKa JIOJDKHA
coJiepkarb N HauaJbHBIX CTPOUYHBIX JIATUHCKUX OYyKB B ajipaBUTHOM MOPSIAKE.

Text3. Jlano ums ¢aiina u nenoe yucino N (0 < N < 27). Co3nath TEKCTOBBIN
daiin ¢ ykazaHHBIM MMEHEM W 3amucath B HeTO N CTPOK JJIMHBI N; CTpoKa
¢ Homepom K (K = 1,...,N) gomxHa coaepxarb K HadaJbHBIX MPOHUCHBIX
(TO ecThb 3ariaBHBIX) JIATUHCKUX OYKB, JOMOJHEHHBIX CIIpaBa CUMBOJIAMU «*»
(3Be3nouka). Hanpumep, ana N = 4 ¢aiin JOIKEH colepiKaTh CTPOKU «A***)),
«AB**», «ABC*», «ABCD».

Text4°. Jlan TekcToBbIi (aitn. BeIBeCTH KOJIMYECTBO COJSPIKAIIMXCS B HEM CHM-
BOJIOB U CTPOK (Mapkepbl KOHLOB cTpok EOLN u konma ¢aitna EOF npu
NOJICYETE KOJIMYECTBA CUMBOJIOB HE YUUTHIBATB).

Text5. /lana cTtpoka S u TekcToBBIN ¢aiii. J1o0aBuTh cTpoKy S B KoHell (aiia.

Text6. /lanbl 1Ba TeKCTOBBIX (Qaitna. J[o0aBUTh B KOHEIl TIepBOTo (haiiiaa coaepKu-
MoO€ BTOpOro ¢aia.

Text7. [lana ctpoka S u TekctoBbiii (paiin. J[06aBuTh CTpoKy S B Hadaso Qaiina.

Text8. [lanbl ABa TeKCTOBHIX (haiiia. [[00aBUTH B Hauajio epBoro (aiiia CoaepKu-
Moe BToporo ¢aia.

Text9. Jlano nenoe unciao K ¥ TeKCTOBbIN (haiia. BCcTaBUTh MyCTYIO CTPOKY IEpe.
cTpokoi daiina ¢ HomepoM K. Eciii CTpoKu ¢ TaKUM HOMEPOM HET, TO OCTABHUTh
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(aitn 6e3 u3MEeHEeHUI.

Text10. Jlano nienoe yucio K 1 TeKCTOBBIN (paitsi. BcTaBUTh MyCTYHO CTPOKY TOCIIE
cTpoku ¢aiina ¢ HomepoM K. Eciu cTpoku ¢ TaKUM HOMEPOM HET, TO OCTaBUTH
(aitn 6e3 n3MEHeHHIA.

Text11. Jlan TexctoBblit ¢aiin. [IpoayomupoBarh B HEM BCE MYCThIE CTPOKH.

Text12. [lana ctpoka S u TeKcTOBBIH (haitn. 3aMeHHUTH B (aiisie BCE MyCThIE CTPOKH
Ha CTPOKY S.

Text13. Jlan HenmycToii TEKCTOBBIN (aiiil. YIaIuTh U3 HETO TIEPBYIO CTPOKY.

Text14. Jlan HenmycToi TEKCTOBBIN (aiiyl. YIanuTh U3 HETO TMOCIEIHIOK CTPOKY.

Text15. Jlano menoe uwcio K W TEKCTOBBIN (ail. Yoanmute u3 ¢aiiaa CTPOKY
¢ HomepoMm K. Eciam cTpoku ¢ TakuM HOMEpPOM HET, TO OCTaBUTH (pailn Oe3
W3MEHEHHU.

Text16. Jlan TexcToBBIH (aiin. YIanuTh U3 HETO BCE MYCThIe CTPOKH.

Text17. Jaus! aBa TeKCTOBBIX (haitna. JloOaBUTh B KOHEI[ Ka)K0M CTPOKH IEPBOTO
(hailita COOTBETCTBYIOIIYIO CTPOKY BTOporo (aiina. Ecnu Bropo# daiin kopoue
MIEPBOT0, TO OCTABIIMECS CTPOKHU MepBOro (aiiyia He U3MEHSTh.

Text18. Jlano menoe umciio K W TEKCTOBBIM (pailyl. YiauTh M3 KaKIOW CTPOKH
(aitita epBpie K CUMBOJIOB (€CJIM JIJTMHA CTPOKU MEHbIIe K, TO yIaluTh U3
HEe BCE CUMBOJIBI).

Text19. [lan TekcToBbIN daiin. 3aMEHUTH B HEM BCE MPOIMUCHBIC PYCCKHUE OYKBHI HA
CTPOYHEBIE, & BCE CTPOYHBIC — Ha MPOIHUCHEIE.

Text20. Jlan TekcToBBIN (aiyl. 3aMEHUTh B HEM BCE MOIPST WAYIIHE TPoOeibl Ha
OJIUH TIPOOeEII.

Text21°. Jlan TekcToBbId (aiin, cogepxamuii 0ojee Tpex CTPOK. YAAIUTh U3 HETO
MOCJIETHUE TPU CTPOKH.

Text22. Jlano nenoe uncio K (0 < K < 10) u TeKCTOBBIH (ait1, coaepkaiiuii 0oiee
K ctpok. Ynanuts u3 ¢aitna nocinenaue K CTpok.

Text23. ano nenoe gncio K (0 < K < 10) u TEKCTOBBIN (aiii, coaepkamuii 6oiee
K ctpok. Co3nath HOBBIM TEKCTOBBIN (pailn, cogeprkamuii K mOCIeIHUX CTPOK
MCXOMHOTO daiia.

AHanus u ¢popmaTnpoBaHue TeKkcTa

Text24. [lan TexctoBbii daityr. HaiiTu KonuaecTBO ab3aIeB B TEKCTE, €CIIA ab3allbl
OTICJISIOTCS IPYT OT APYTra OJMHON MM HECKOJIBKUMU ITYCTBIMH CTPOKAMHU.
Text25. Jlano nenoe uncio K ¥ TeKCTOBBIN (aitil. Ynanuth u3 daiiia adb3ai; ¢ HoMe-

pom K (a03ariel OTACTSAIOTCS APYT OT APYTa OMHON WJIM HECKOJIBKUMHU ITyCTHIMU
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ctpokamu). [lycTeie CTPOKH, IPEIIIECTBYIONINE U CIECIYIONINE 32 yAAIIeMbIM
ab3areM, He ynaisaTh. Ecim abG3all ¢ JaHHBIM HOMEPOM OTCYTCTBYET, TO OCTa-
BUTH (paiin 0e3 N3MECHEHUH.

Text26. Jlan tekcroBeiii Qaitn. HaliTn xomndecTBo ab3ameB B TEKCTE, €CIU Tep-
Basi CTPOKa KakJoro ad3ama HauMHAETCs C 5 TpoOesioB («KpacHas cmpoxay).
[TycTeie cTpoku Mexay ab3alamMu HEe YUHUTHIBATh.

Text27. Jlano nenoe umcio K M TeKCTOBBIM aiin. Yaanmuth u3 (aiina ad3ai ¢
HOMepoM K (a03alibl BBIACISAIOTCS C HOMOILBIO KPACHOU CIPOKU — CM. 33JJaHHE
Text26). Ilyctbie cTpoku Mexay a03aliaMu HE YYUTHIBATh U HE yAausTh. Eciu
ab3ar] ¢ JaHHBIM HOMEPOM OTCYTCTBYET, TO OCTaBUTh (haiisl 6€3 N3MEHEHUM.

Text28. /lan TekcToBbIi (aitir. AO3albl BBEIACISAIOTCS B HEM C IIOMOIIBIO KPACHOU
cmpoku (cM. 3amanue Text26), a MyCTHIX CTPOK HET. BCTaBUTh MeXay cocel-
HUMM a03ariaMu 1Mo OJHOM MyCTOM CTpoke (B Hadyayio U KOHeI] (hailyia mycThie
CTPOKH HE T0OaBIIATS).

Text29. /lan TekcToBbIi (aii. BeiBecTH mepBoe clI0BO TeKCTa HAMOObIIEH JTHHBI.
Crosom cuutath HAOOP CUMBOJIOB, HE COIEPIKAIUN MPOOETOB U OrpaHUYCH-
HBII TIpoOesIaMy WJTM Ha4aJIOM/KOHIIOM CTPOKH.

Text30. [lan TekcroBbiii (haityl. BeIBecTH TOCiICIHEE CIIOBO TEKCTa HaMMEHBIIESH
mHbl. C1060M CUATATh HAOOpP CHMBOJIOB, HE COofIep KAl MpoOeIoB U orpa-
HUYCHHBIN MpoOeTaMy WITH Ha9aJIOM/KOHIIOM CTPOKH.

Text31. Jlano nenoe uncio K v TeKcToBbIi ¢aitt. Co3nark CTPOKOBBIH (aiisl u 3amu-
caTh B HEro Bce cioBa MHBI K 13 ucxonHoro daitma. Crosom cuantarh HAOOP
CHUMBOJIOB, HE COJIEpIKaIUi IPOOEIOB, 3HAKOB MPETMMHAHUS U OTPaHUYCHHBIH
npo0OesiaMu, 3HaKaMH TMPEMMHAHUS WM Ha4aJIoM/KOHIIOM CTpoku. Ecim ucxo-
HBIN (haiiyl HEe COMEPKUT CJIOB JUIUHBI K, TO OCTaBUTh PE3yJIbTUPYIONIUN (ailn
Ty CTBIM.

Text32. Man cumBon C — mponucHas (3ariiaBHast) pycckasi OyKBa W TEKCTOBBIH
daiin. Co3maTh CTPOKOBBIN (hailyl M 3amucaTh B HETO BCE CIIOBA U3 MCXOJHOTO
daiiia, HaYUMHAIOIIMECS Ha 3Ty OYKBY (IIPOMHUCHYIO WU CTPOUHYIO). Ciosom
cuMTaTh HAbOP CHUMBOJIOB, HE COJEPKAIUN MPOOETIOB, 3HAKOB MPEMUHAHUS U
OTpaHWYEHHBIN MpoOeTaMu, 3HAKaMH MPETTMHAHUS I Ha9aJI0M/KOHIIOM CTPO-
k. Ecim ncxomueiii gaia He COAEPKUT MOAXOASAIIUX CIOB, TO OCTaBUTH pe-
3yABTUPYIOMINNA (Dailsl MyCTHIM.

Text33. Jlan cumBon C — cmpounas (MalleHbKas) pycckas OyKBa W TEKCTOBBIH
daiin. Co3gark CTpOKOBBINM (aiiin W 3amucarb B HEr0 BCE CIIOBA U3 HCXOI-
Horo (haiina, comepskaiue XoTs Obl onHy OykBy C (IIPOMUCHYIO HIIA CTPOY-
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Hy10). Crosom cunTaTh HAOOP CHMBOJIOB, HE COJEPKAIIMM MTPOOETIOB, 3HAKOB
MpEeNUHAHUS U OTPaHUYCHHBIM MpoOeaMu, 3HaKaMH MpENWHAHKS W Hava-
JIOM/KOHIIOM CTpPOKH. Ecim ucxomHbIii ¢aiii He COACPKUT MOAXOIAIINX CJIOB,
TO OCTaBUTh PE3YJIBTUPYIOUIUHN (Pailil myCThIM.

Text34°. Jlan TekcToBbld (baiin, cofepKamuii TEKCT, BHIPOBHEHHBINH IO JICBOMY
Kparo. BRIpOBHSATH TEKCT 10 MPaBOMY Kparo, 100aBHB B HAYaJl0 KaKIOH Helry-
CTOH CTPOKH HY)XHOE KOJHMYECTBO MPOOEIIOB (IIMPUHY TEKCTa CUUTATh PaB-

Hol 50).

Text35. [lan TekcToBBIN (aiii, coaepKaliuid TEKCT, BRIPOBHCHHBIH 110 JICBOMY Kparo.
BBIpOBHATH TEKCT MO LEHTPY, J0OABUB B Ha4aJIO0 Ka)XOM HEMYCTOH CTPOKHU
HY>KHOE KOJIMYECTBO MPOOENIOB (IIUPHUHY TeKcTa cuutath paBHOU 50). CTpoku
HEYETHOH JUIMHBI Nepel IICHTPUPOBAHUEM JOTIONHSTH CJIeBa IPOOEIIOM.

Text36. [lan TexcToBBIN (aiis, comepiKalluii TEKCT, BRIPOBHEHHBIA 10 IPaBOMY
Kparo. BBIPOBHSTH TEKCT MO LEHTPY, YAAJIUB U3 KAXKI0N HEIyCTOW CTPOKHU TO-
JIOBMHY HayaJbHBIX MP0OeoB. B cTpokax ¢ HEUYETHHIM KOJUYECTBOM Hadallb-
HBIX TIPOOEJIOB Tepe] IEHTPUPOBAHUEM YAANISTh MEPBhIA HaYaIbHBIN MpoOeT.

Text37. [lan TekcTOBBIN (haiis, comep KaIii TEKCT, BRIPOBHEHHBIH 110 JICBOMY Kparo.
AO03a1bl TEKCTa Pa3fessitoTCs OJAHOW MYCTOM CTPOKOUW. BBIPOBHATH TEKCT no
wupure (TO €CThb W MO JIEBOMY, U 0 IPaBOMY Kpar0), YBEJIMYHB B KaxKJOU
HEITYCTON CTpOKe (KpoMe IOCIEIHUX CTPOK ad3aleB) KOJIMYECTBO MPOOEIOB
MEXKJy CJIOBAaMH, HAuMHAs C MOCIEAHEro npobena B CTpoke (IIMPUHY TEKCTa
cuurtarb paBHOH 50).

Text38. [ano nemoe uucino K (>25) u TeKCTOBBIN (haiiI, coep KaIifil TEKCT, BbI-
POBHEHHBIN TO JIEBOMY Kparo. AO3aibl TEKCTa OTICNSIOTCS JIPYr OT Jpyra
OJIHOM TycTol cTpokoi. OTdopmMaTupoBaTh TEKCT TaK, YTOOBI €r0 MIUPUHA HE
npeBocxoAmia K MO3ULMNA, U BBIPOBHATH TEKCT IO JIEBOMY Kpaio, COXpaHUB
nenenue Ha ab3aubl. [Ipobenbl B KoHIIE CTPOK yaanuTh. CoxpaHuTh oTdopma-
TUPOBAHHBIN TEKCT B HOBOM TEKCTOBOM (paiise.

Text39. [lano nenoe uncio K (> 25) u TEKCTOBBIH ¢aiil, coaepKanii TEKCT, BEIPOB-
HEHHBIH 110 JIEBOMY Kparo. AO3aIlbl BBIACISIOTCS B HEM C TIOMOIIBIO KPACHOU
cmpoxu (5 HauaJdbHBIX MPOOEIIOB), a MYCTHIX CTPOK HeT. OTdopmMarupoBaTh
TEKCT TaK, 4ToObl €ro mHUpUHA HE TpeBocxouia K TMO3UIMIA, U BBIPOBHSTH
TEKCT IO JIEBOMY Kparo, COXpaHWB JelieHHe Ha ab3ambl. [IpoOersl B KOHIE
CTpoK ynanmuth. CoXpaHUTh OT(HOPMATUPOBAHHBIA TEKCT B HOBOM TEKCTOBOM
(aitie.
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TekcToBble ¢hannbl ¢ Yncnoson MHcpopmauuen

B 3aganusx Ha oOpabOTKy TEKCTOBBIX (halIoB C 4YMCIOBOM MH(pOpMaluei
MpEANoiaraeTcsi, 4To0 B M300PAKEHUSX BEIIECTBEHHBIX UUCEN, COJEPKAIIUXCA B
TEKCTOBBIX (paitax, npoOHAs 4acTh OTHENSAETCS OT LEJION YacTh ASCATUIHON mou-
KO1U.

Text40. [Janbl aBa ¢aiina IeaplX Yucel 0OJUHAKoBOro pasMepa. Co31aTh TeKCTOBBIN
daiis, comepKamuii 3T YKCiIa, PACIIONOKEHHBIE B JBA CTOJIONA IIUPUHOM T10
30 cuMBOJIOB (B MEPBOM CTOJOIIE COAEPKATCS YUCIA U3 TIEPBOIO MCXOAHOTO
¢aiina, BO BTopoM — U3 Broporo ¢aiiina). B Hayano u KoHel KakKIoil CTPOKHU
TeKCTOBOTO (paiina mobaBuTh pazaenutenb «|» (kox 124). Uucna BeIpaBHHUBA-
IOTCS TI0 TIPABOMY Kparo CTOJIOIA.

Text41. [lanb! Tpu daiina 1enbix yucen OAMHAKOBOTO pasMepa. Co3narh TEKCTOBBIH
daiisn, comeprKaluii 3TH YKCIia, PaCIONOKEHHBIC B TP CTOJIONA MUPUHOM IO
20 cuMBOJIOB (B KQXXIIOM CTOJIOIIE COJIEPIKATCS YUCIIA U3 COOTBETCTBYIOIETO
ucxonHoro ¢aina). B Hayano u KoHel KaXXJoil CTPOKH TEKCTOBOTO (aiina
N00aBUTH pa3aenuTenb «|» (kox 124). Uucna BeIpaBHUBAIOTCA IO JIEBOMY Kpalo
cToJI011a.

Text42°. Jlansl BeniecTBeHHbIE unciia A, B u nenoe unciio N. Co3aaTh TEKCTOBBIN
daiin, comeprkainuii Tabnuily 3Ha4eHUN (GYHKIUH /X Ha TPOMEXKYTKe [A, B]
¢ marom (B — A)/N. Tabnuia cOCTOUT W3 ABYX CTOJIOIIOB: C apryMEHTaMH X
(10 mo3unuii, n3 HUX 4 MO IPOOHYIO YaCTh) U CO 3HAYCHUSIMU +/X (15 mo3umnuii,
u3 HUX 8 moa ApoOHYIo Y4acTh). CTONOIEI BRIPABHUBAIOTCS IO MPABOMY Kparo.

Text43. Jlanbl BemecTBeHHbIe ynciaa A, B u nenoe yucio N. Co3marh TEKCTOBBIH
daiin, comepkamuii TabauIy 3HaUYCHHN (QyHKIHE sin(x) ¥ cos(x) Ha mpoMe-
KyTke [4, B] ¢ marom (B — A)/N. Tabauiia COCTOUT U3 TPEX CTOJOIOB: C ap-
rymMeHTamu x (8 mo3unuid, u3 HuX 4 moj ApOOHYIO YacTh) M CO 3HAUYCHUSIMHU
sin(x) 1 cos(x) (mo 12 mo3umuii, U3 HUX 8 1MOA APOOHYI 4YacTh). CTONOIBI
BBIPABHHUBAIOTCS 110 MPABOMY Kparo.

Text44. Jlan TekCTOBBIN (aii, Kaxaas CTpOKa KOTOPOro N300pakaeT IesIoe YUCIo,
JOTIOJTHEHHOE CJIEBA U CIIpaBa HECKOJIBKUMHU MpoodeiaMu. BrIBECTH KOTUYECTBO
ATUX YUCET U UX CYMMY.

Text45. Jlan TexcToBBIA daiis, Kaxaas CTpOKa KOTOPOTO M300paXKaeT IeNI0e WIIH
BEIIIECTBEHHOE YHCII0, TOTIOTHEHHOE CJIeBa U CTIPpaBa HECKOJIBLKUMU MpoOeIaMu
(BeIIECTBEHHBIEC YHCIIa UMEIOT HEHYJEBYIO TPOOHYIO 4acTh). BhIBECTH KOIU-
YECTBO YUCEJI C HEHYJEBOU JPOOHOM YaCThIO U UX CYMMY.
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Text46. lan TekcToBBIN (ailyl, Kaxaas CTPOKa KOTOPOTO COMEPIKUT H300PAKCHHUSI
HECKOJIbKMX YHCell, pa3/ieJieHHbIe MpodenaMu (BEIIECTBEHHbIE YMCIa UMEIOT
HEHYJIEeBYI0 ApoOHYI0 yacTh). Co3aarh (aill BEUIECTBEHHBIX YHCEN, COJEpKa-
i (B TOM e MOPSAKE) BCE YMCia U3 UCXOAHOTrO (ailsia, umeroue HenyJe-
BYIO JIPOOHYIO YacTb.

Text47. Jlan TekcTOBBIN (aiii, Kaxkaas CTpoKa KOTOPOro HM300paxkaeT IeJIoe HIIH
BEIICCTBCHHOE YHUCJIO, JIOTTOJIHEHHOE CJIEBa M CIIPAaBa HECKOJIBKUMU MPOOeIIaMu
(BeIIeCTBCHHBIC YMCIa UMEIOT HEHYJIEBYIO JPOOHYIO 4YacTh). BBIBECTH KOJIH-
YECTBO IENBIX YUCEN U UX CYMMY.

Text48. Jlan TekcTOBBIN (ailyl, KaKkaas CTPOKa KOTOPOrO COMEPIKHT M300pakeHHUs
HECKOJIBKHUX YHCEN, pa3feiicHHbIe MpobOeraMu (BEIICCTBEHHBIC YHCIA WUMEIOT
HEHYJIeBYIO JIpoOHYI0 YacTh). Co3aarh (aii IenblX YUces, COACPIKAIIUi BCe
1IeJIbIe YKCIIa U3 UCXOMHOTO (haiyia (B TOM e MOPSIIKE).

Text49. Jlan TexcToBbIf (aiin u daitn mensix yucen. JJo0aBUTh B KOHEI KaXKIOU
CTPOKHU TEKCTOBOTO (paitia n300pakeHNEe COOTBETCTBYIOIIETO YUCa U3 (aiiia
nenbix yncen. Ecnu daiin 1enbix yucen kopoue TeKCToBoro (¢aia, To 0CTaB-
IITMEeCs CTPOKH TEKCTOBOTO (haiiyia He U3MEHSTb.

Text50. Jlan TexcToBsIit (haitir. B kaxkmoii ero ctpoke nepsbie 30 mO3UIIHIA OTBOASTCS
MOJI TEKCT, a OCTaBIIAsiCA 4acTb — IO/ BemlecTBeHHOe uuncio. Co3narh aBa
(aitiia: cTpokoBbIN (paiii, comeprKalnii TEKCTOBYIO 4acTh UCXOHOTO daiina, u
(aiin BeneCTBEHHBIX YKCEN, COASPKALIUI YUCia U3 UCXOAHOTO (aiina (B ToM
KE TOPSJIKE).

Text51. [lan TekcToBbIl ¢ailn, cojepxamuii TabIHMIy U3 TPEX CTOJIOIOB Bellle-
cTBeHHbIX uncel. [IIupuna cToaOIOB TaOIUIBI U CIIOCOO WX BBIPABHUBAHUS
SIBJISIFOTCSL TIPOM3BOJILHBIMHM, CTICIIMAIBHBIX CHMBOJIOB-pA3/ICIMTENCH Tabauma
He copepxkuT. Co3aaTh Tpu (paiiia BEImeCTBEHHBIX YHCEN, KaXKIbIA U3 KOTOPBIX
COJICPKUT YUCJIa U3 COOTBETCTBYIOIIETO CTOIO0IA TAOIUILIBI (B TOM XKE MOPSJIKE).

Text52. Jlan TexcToBBIN (haii, comepiKaliuii TaOIUIly M3 TPEX CTOJIOIOB IIENIbIX
yucesl. B Hauane M B KOHIIE KaKJIOW CTPOKM TaOJHUIIBI, a TaKKE MEXKIY €€
CTOJIOLIAMU pacrojiaraercsi cumeon-pazoenumens. lllupuna cTonO110B TaOIUILBI,
croco0 MX BBIPABHUBAHUS U BUJ CUMBOJIA-Pa3ICIUTENS SABISIOTCS MPOU3BOIIb-
HbeiMU. Co3aaTh (aiil IEeabIX YUCEII, COICpPIKAIIUM CYMMY YHCENT U3 KaKIOou
CTPOKU UCXOIHOM TaOHUIIBI.
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HdononHutenbHble 3afaHNA Ha 06pPaboTKy TeKCTOBbLIX hannos

Text53. [lan TexcToBbIii daitsi. Co3narh CHMBOJIBHBIHN (aiil, comepsKaIliuii BCe 3HAKH
NperMHAaHK, BCTPETUBIINECS B TEKCTOBOM (haiie (B TOM Ke MOPSIKE).

Text54. [lan TexkcroBbIii (aiin. Co3maTh CHMBOJIBHBIN (haiiil, CoMep Kalllii BCEe CHM-
BOJIbI, BCTPETUBIIUECS B TEKCTE, BKIIIOYAsi MPOOEI M 3HAKM NpenuHaHus (0e3
noBTopeHui). CHMBOIIBI PacIioNiarath B MOPSIIKE UX MEPBOTO MOSBICHUS B TCK-
cre.

Text55. Jlan TexcroBbiii (aiin. Co3aaTh CHMBOIBHBIN (haiiyl, Copep KAl BCE CHM-
BOJIbI, BCTPETUBIIUECS B TEKCTE, BKIItOYAsi MPOOEN U 3HAKW NpenuHaHus (0e3
noBTopeHuit). CHMBOJIBI pacroyiarath B MOPSAKE BO3PACTAHUS UX KOJOB.

Text56. Jlan TexcToBbIi (aiin. Co3naTh CHMBOJIBHBIN (Daiiy, colepIKaIiuii Bce CUM-
BOJIbI, BCTPETUBIIUECS B TEKCTE, BKIIIOYAsi MPOOEN U 3HAKW NpenuHanus (0e3
noBTopeHuit). CUMBOJIBI pacronararb B MOPSIKE yObIBAHUS MX KOJOB.

Text57°. Jlan TexcroBblii ¢aiin. IlogcunTarh YHCIIO TOSBICHUN B HEM KaXIOU
cmpounou (TO €CTh MaJICHbKOM) pycCKoM OYKBBI M CO37aTh CTPOKOBBIN (aiin,
3JIEMEHTHI KOTOPOTO UMEIOT BUJ «<OyKBa>—<4YHCIIO €€ MOSBICHUII™) (HampH-
Mep, «a—25»). BykBbI, OTCYTCTByIOIIIME B TEKCTE, B (paiin He BKI0YaTh. CTPOKH
YHOPSAJIOUUTH IO BO3PACTAHUIO KOJOB OYKB.

Text58. Jlan tekcroBwiid ¢aitn. [lomcyuTarh YWCIO TOSBICHHA B HEM Ka)KIaou
cmpounoti (TO €CTh MaJICHbKOM) pyCCKOM OYKBBI M CO37aTh CTPOKOBBIN (aiin,
AJIEMEHTBI KOTOPOTO MUMEIOT BUJl «<OyKBa>—<UHCJIO €€ MOSBJICHUII>) (HaIpu-
Mep, «a—25»). BykBbl, OTCYTCTBYIOIINE B TEKCTE, B (aiiin He BKito4arh. CTpOKU
YHOPSIOYUTH IO YOBIBAHUIO YHCJIA TIOSIBICHUH OYKB, a P PAaBHOM YHUCIIE TO-
SIBIICHUM — T10 BO3PacTaHUIO KOJIOB OYKB.

Text59. Jlana ctpoka S, cocrosmas u3 10 nudp, u daitn ¢ pycckum TekcToM. 3a-
mu@poBaTh (Qailsl, BEIMOIHUB [UKINYECKYIO 3aMEHY KaXKJOM PyCCKOM OyKBBI,
crosimert Ha K-1 MO3UIMK CTPOKH, HAa OyKBY TOTO K€ PETHCTpa, PacTOIOKEH-
Hy10 B ajdaButTe Ha S -M MecTe nocie mudpyemoit 0yksbl (s K = 11 cHOBa
UCIIONIB3YeTCsl cMmellenrue S; u T.1.). bykBy «&» B andaBute He yUWTHIBATH,
3HaKU MPEeNUHAHUS U MPOOETIbl HE U3MEHSTh.

Text60. Jlana cTtpoka u ¢ailyi ¢ pyCCKUM TEKCTOM, 3alU(POBAHHBIM IO MPABUIY,
onuvcaHHOMY B 3afaHuu Text59. JlaHHas cTpoka mpencTaBisieT coO0W MepByrO
pacmm@poBaHHYIO CTPOKY TekcTa. PacimmdpoBars ocTaabHble CTPOKU U 3aMe-
HUTH B ¢aiiie 3amudpoBaHHbIN TEKCT Ha paciudpoBanHbiid. Eciu nndopma-
WU JUTs paciii(poBKH HETOCTATOYHO, TO UCXOIHBIN (haliil He U3MEHSTh.
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CocTaBHble TUNbI AaHHbIX B npoueaypax U pyHKUUAX

B kaxaoM 3ajaHWM JaHHOTO pasjeiia TpeOyeTcs OmucaTh MPOIEaypy WU
(GYHKIIUIO U 3aT€M MCIOJIb30BaTh €¢ Jis 00pabOTKU MCXOAHBIX TaHHBIX. Bce mapa-
METpBI JII000H hynryuy cCanTaroTCs BXOAHBIMHE. [[11s1 npouedyp Bcerna yKa3piBaeTcs,
KaKHe TTapaMeTPhI SBIISTFOTCS BBIXOAHBIMHE (MJTH OJJHOBPEMEHHO BXOAHBIMH M BBIXO/I-
HBIMH); €CJIM O BHJIC MapaMeTpa MpoIeayphl HUUEro He CKa3aHO, TO OH CUUTACTCS
BXOIHBIM.

O,D,HOMeprle n AByMepHblie MaCCUBbI

[Ipu BBOIE MCXOIHOTO MaccHMBa BHaJaje CJIEAYeT BBECTH €ro pasmep (OaHO
YUCJIO JIJIS OJTHOMEPHBIX MacCHBOB, JIBa YHCJIa — KOJUYECTBO CTPOK U CTOJIOIIOB —
JUIsl IBYMEPHBIX MacCHUBOB-MaTpPHIL), a 3aTEM — BCE €r0 AJEMEHTHI.

Ecnu B 3aganuu sIBHO HE yKa3bIBaeTCsl pa3Mep OJHOMEPHOTO MAacCHBa, SBIIS-
IOIIETOCs TapaMeTpoM MPOLEAyphl WM (DYHKIIMH, TO MPEANOoNaraeTcs, 4To 3TOT
pa3sMep MOXKET u3MeHAThes B npenenax ot 1 go 10. s ABymMEepHBIX MacCHUBOB-
MaTpHI] TPEANOIaraeTcs, YTO YUCIO0 UX CTPOK U CTOJIOIOB MOXKET MEHATHCS OT 1
10 10. MHaekchl HaualbHBIX 3JIEMEHTOB KaK OJHOMEPHBIX, TaK U JBYMEPHBIX Mac-
CHBOB BCETJIa CYUTAOTCS PABHBIMU 1.

[Ipu onucanuu mporeayp, BHITOIHSAIONIMX MpeoOpa3oBaHue MAacCUBa, HE Clie-
IyET UCIIOJIb30BATh BCIIOMOTaTEIbHBIM MAaCCUB TOTO K€ pa3zMepa.

Param1°. Omucare pyskmuio MinElem(A4, N) nenoro THia, HaxOASIIYI0 MHHU-
MaJIBHBIN AJIEMEHT LIEJI0YUCIEHHOr0 MaccuBa A pazmepa N. C mOMONIbIO 3TOM
(yHKIIMM HaWTH MUHUMaJbHBIE 3JEMEHThl MaccuBOB A, B, C pa3mepa N 4,
Np, No COOTBETCTBEHHO.

Param2. Omucare ¢ynknuro MaxNum(A, N) 1eoro THIa, HaXOIAIIyI0 HOMEpP
MaKCHUMAJIbHOTO 3JIEMEHTa BellleCTBeHHOro MaccuBa 4 pazmepa N. C oMoIIIbIo
3TOM (PYHKLHMH HAWTH HOMEPA MAKCHUMAJIbHBIX 3JIEMEHTOB MaccuBoB A, B, C
pasmepa N 4, N, No COOTBETCTBEHHO.

Param3. Onucares npouenypy MinmaxNum(A4, N, NMin, NMax), Hax0oasIIyt0 HO-
Mepa MUHMMAJIbHOTO U MAaKCUMaJIbHOTO 3JIEMEHTAa BEIIECTBEHHOTO MaccuBa A
pasmepa N. Beixoansie nmapaMmeTpsl 1ienaoro tuna: NMin (HoMep MUHUMAaIbHO-
ro snemeHTa) 1 NMax (HoMep MakCUMaJabHOTO 3ieMeHTa). C TMOMOIIBI0 3TOM
MpoIeIypPhl HANTH HOMEpa MUHHMAIBHBIX 1 MaKCHMAaJIbHBIX 3JICMECHTOB Mac-
cuBoB A, B, C pa3zmepa N 4, Np, No COOTBETCTBEHHO.



CocTaBHble TuMbl AaHHbIX B Npoueaypax U pyHKUUSX 93

Param4. Onucars nporneaypy Invert(4, N), MEHSIOIIYIO ITOPSJIOK CIICTOBAHUS dJIe-
MEHTOB BEILIECTBEHHOI'O MaccuBa A pazMepa N Ha NPOTUBONOJIOKHBIN (uHeep-
muposaHue MaccuBa). MaccuB A SIBISICTCS BXOAHBIM M BBIXOJAHBIM apameT-
pom. C mOMOIIBIO 3TOM MPOLEAYPbl HHBEPTUPOBATh MaccuBbl A, B, C pa3me-
pa N4, Np, No COOTBETCTBEHHO.

Param5. Onucars npouieaypy Smoothl(4, N), BHINOTHSIONIYIO celaxcuéanue Be-
IIECTBEHHOTO MaccuBa A pazmepa N CISAyIOIMHUM 00pa3oM: JJIEeMEHT A i 3ame-
HSIETCS Ha cpeaHee apuMETHISCKOE TEPBBIX K MCXOIHBIX AIEMEHTOB MaCCH-
Ba A. MaccuB A SBIsSETCS BXOIHBIM U BBIXOAHBIM THapameTpoM. C IOMOIIBIO
ATOU MPOIICAYPHI BBHIIOTHUTH MATHKPATHOE CTIIAKMBAHUE JAHHOTO MaccuBa A
pasMepa NN, BBIBOJS PE3YJbTaThl KAXKJIOTO CTIIaKUBAHUS.

Param6. Omnucars niporieaypy Smooth2(A4, N), BHINMOTHSIONIYIO cenaxcuéanue Be-
IIECTBEHHOIO MaccuBa A pazmepa N ciefayronum o0pa3oM: 3JeMEHT A HE U3-
MEHseTCs, 31eMeHT Ay (K =2, ..., N) 3aMeHsieTcs Ha NOJIyCyMMY MCXOJHBIX
AIIEMEHTOB A1 U Ax. MaccuB A sBIIAETCS BXOJHBIM M BBIXOJHBIM IIapameT-
poMm. C mOMOIIBIO ATOW MPOUEAYPHI BBIIOJHUTH ISITUKPATHOE CIVIAKMBAHUE
JaHHOTO MaccuBa 4 pa3mepa N, BBIBO/S PE3yJIbTaThl KaXK0T0 CIIaKUBAHUS.

Param7. Omnucares npoueaypy Smooth3(4, N), BHINOIHSIONIYIO colaxcuéaHue Be-
HIECTBEHHOTO MaccuBa 4 pa3mepa N CIEIyIOIIMM 00pa3oM: KaXKIblil SJIEMEHT
MacCHBa 3aMEHSCTCS Ha €ro cpeHee apu(PMEeTHIeCKOe ¢ COCETHUMH dIIeMEH-
TaMU (TIPY BEIYUCIICHUU CPEIHETO apu(hMETHIECKOTO UCTIONB3YIOTCS UCXOOHbLE
3HAYCHUS COCETHUX JIEMEHTOB). MaccuB A SBISICTCS BXOAHBIM M BBIXOJTHBIM
napameTpoM. C MOMOIIBIO 3TOH MPOIEAYPHI BBITOIHUT MATHKPATHOE CTIIAXKH-
BaHUE JJAHHOTO MaccuBa A pa3mepa N, BBIBOMS pe3yNbTaThl KaXkI0T0 CIIaXu-
BaHMS.

Param8. Omnucarp nporenypy RemoveX(4, N, X), yIansomyo U3 IeI0YHCICH-
HOTO MaccuBa A pasmepa N 31€MEHTBI, paBHbIE LesioMy yncity X. MaccuB 4 u
quCio N SBISIIOTCA BXOJHBIMU U BBIXOJHBIMU NapameTpamu. C IOMOLIBIO 3TOM
npoueaypsl ynanuth yucia X 4, X g, X u3 MaccuBoB A, B, C pa3mepa N 4,
Np, N¢ COOTBETCTBEHHO U BBIBECTH Pa3Mep U COIECPKUMOE MOITYyYEHHBIX Mac-
CHUBOB.

Param9. Onucares nponeaypy RemoveForlne(4, N), ynansiomniyro 13 BelieCTBEH-
HOro mMaccuBa 4 pasmepa N <«JIUITHHE» IJIEMEHTHI TaK, YTOOBI OCTaBIIUECS
AJIEMEHTHI OKA3aJIUCh YIOPSJIOUYCHHBIMU IO BO3PACTAHMIO: MEPBBIA AJIEMEHT
HE yIaJSICTCs, BTOPOM 3JIEMEHT YIaJsAeTCs, €CJIM OH MEHBIIIE TIEPBOrO, TPETUI
— ©CJIM OH MEHBIIIE MPEABLAYIIETO JIEMEHTa, OCTABJICHHOTO B MAaCCUBE, U T. 1.
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Hanpumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomxkeH ObITh MpeoOpa3oBaH K
Buay 5.5, 7.2, 9.4. MaccuB A u uucio N SBISIOTCS BXOAHBIMU U BBIXOJHBI-
Mu mapamerpamu. C IMMOMOIIBIO 3TOW MPOLEeayphl MpeoOpa3oBaTh MaCCUBHI A,
B, C pazmepa N 4, Np, No COOTBETCTBEHHO U BBIBECTU Pa3MEP U COJACPKUMOE
MOJTYYE€HHBIX MAaCCHUBOB.

Param10. Onucarpe nporenypy DoubleX (A4, N, X), nyOaupyrouryro B 1eI0YHCIICH-

HOM MaccuBe A pa3mepa N 3JIeMEHTHI, paBHbIE 1ienoMy yuciay X. Maccus A
1 4ncio N ABISIIOTCA BXOAHBIMM M BBIXOJHBIMU NapaMmeTrpamu. C IOMOIIBIO
3TOM mpoueaypsl nponyonupoBarb uncina X 4, Xp, X¢o B MaccuBax 4, B, C
pasmepa N 4, Np, No COOTBETCTBEHHO W BBIBECTH Pa3MEp U COAEPKUMOE TO-
Jy4€HHBIX MACCUBOB.

Param11. Onucare npouenypy SortArray(A4, N), BBITOJHSIONIYIO COPTUPOBKY ITO

BO3PACTaHHUIO BEIIECTBEHHOro maccuBa A pasmepa N. MaccuB A4 sABisieTcs
BXOJIHBIM U BBIXOAHBIM IapaMeTpoM. C MOMOIIBIO 3TOM MPOLEYPhl OTCOPTH-
poBath MaccuBbl 4, B, C pazmepa N 4, N, Nc COOTBETCTBEHHO.

Param12. Onucare nponenypy SortIndex(4, N, I), popmupyromniyro s Bele-

CTBEHHOTO MaccuBa A pazmepa N unoexcuulli maccus I — MacCUB IIEITBIX YUCE
TOTO € pa3smMepa, COAEPKAIINI HOMEPA ANEMEHTOB MaccuBa 4 B TOM MOPSJIKE,
KOTOPBI COOTBETCTBYET BO3PACTAHUIO AJIEMEHTOB MaccuBa 4 (cam MaccuB A
IIpU 3TOM HE U3MeHseTcs). MHAeKCHbIM MaccuB [ SIBISIETCS BBIXOJIHBIM Ia-
pameTpoM. C MOMOIIBIO 3TOM MPOLEAYPHl CO3/aTh WHACKCHBIE MACCHUBBI JJIs
MaccuBoB A, B, C pasmepa N 4, Np, No COOTBETCTBEHHO.

Param13. Onucars npouenypy Bell(4, N), MEHSIONIYIO MOPSIIOK 3JIEMEHTOB Be-

LIECTBEHHOro MaccuBa 4 pazMepa N Ha CIECIYIOIIUN: HAUMEHBIIUN 3JIEMEHT
MacCHBa pacIoJiaraeTcs Ha MEPBOM MECTE, HAMMEHBIINM U3 OCTaBIIMXCS dJie-
MEHTOB — Ha MOCJEAHEM, CIAEAYIOIINN 110 BEJIMYMHE PACTIOJIATaeTCS HA BTOPOM
MecCTe, CIEIYIOIUNA — Ha IPEANOCIeIHEM U T. 1. (B pe3ynbrare rpaduk 3Haye-
HUU 3J1€MEHTOB OyJeT HallOMUHATh K00Ko1). MaccuB A ABIsSE€TCA BXOIHBIM U
BBIXOJHBIM MapaMmeTpoM. C MOMONIbIO 3TOW MpoIeaypbl peodpa3oBaTh Mac-
cuBsl 4, B, C pazmepa N 4, Np, Nc COOTBETCTBEHHO.

Param14. Onucare nponenypy Splitl(4, N4, B, Ng, C, N¢), GopMupyromuryro

[0 BEIIECTBEHHOMY MaccuBy A pa3mepa N 4 J1Ba BEUIECTBEHHBIX MaccuBa B
n C pa3smepa Np u No COOTBETCTBEHHO; MPHU 3TOM MACCHB B COAEPKUT BCE
AJIEMEHTHl MacCuBa A C HEYETHBIMHU TOPSAKOBBIMH HoMepamu (1, 3, ...), a
maccuB C — Bce 3JIEMEHThl MaccuBa A ¢ YE€THbIMU HOoMmepamu (2, 4, ...).
MaccuBel B u C u uucna Np u N¢ SBISAIOTCS BBIXOAHBIMHM IIapamMeTpamu.
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[Ipumenuts 3Ty npoueAypy K JIaHHOMY maccuBy 4 pa3mepa N 4 U BBIBECTH
pa3Mep M COIEPKUMOE MOTYyUYEeHHbIX MaccuBOB B u C.

Param15. Onucars nponenypy Split2(4, N4, B, N, C, N¢), GOpMHPYIOIIYIO IO
LEJI0YUCIEHHOMY MaccuBy 4 pa3mepa N 4 J1Ba LIEJIOUUCIICHHBIX MaccuBa B u C
pasmepa N p u N COOTBETCTBEHHO; IPU 3TOM MAaCCUB B COAEPKUT BCE YETHHIC
yucia u3 Maccuba 4, a maccuB C' — BCE HEUYETHBIE YHCIIa (B TOM K€ TOPSIIKE).
MaccuBel B u C u yucina Np u N SBIAIOTCS BBIXOAHBIMU INapaMeTpaMHu.
[IpumenuTth 3Ty mpoueaypy K JaHHOMY maccuBy A pa3mepa N 4 U BBIBECTH
pasMep U CONEPKUMOE MOTYyYEHHbIX MaccuBoB B u C.

Param16. Onucare nponenypy ArrayToMatrRow(4, K, M, N, B), dbopmupyro-
IIyI0 MO BEIIECTBEHHOMY MaccuBy A pa3smepa K marpuity B pasmepa M X N
(MaTpuLa 3aroNHIETCs IEMEHTaMU MaccuBa 4 MO CTpokam). «JIuiHuey 3me-
MEHTBI MacCHBa UTHOPUPYIOTCS; €CJIA 3JIEMEHTOB MacCHBa HEAOCTATOYHO, TO
OCTaBIIMECS AIEMEHTBI MaTpUIlbl monaratorcs paBHbiMU 0. JIBymepHbI Mac-
CUB B siBisieTcsl BBIXOJHBIM THapameTpoM. C MOMOIIBIO 3TOM MpoueAayphl Ha
OCHOBE JJaHHOTO MaccuBa A pa3Mepa K u uensix uncen M u N copmupoBarhb
Marpuny B pasmepa M X N.

Param17°. Omnucare npouenypy ArrayToMatrCol(4, K, M, N, B), popmupyto-
I[yI0 0 BEIIECTBEHHOMY MaccuBy A pazMmepa K marpuily B pasmepa M X N
(MaTpuILIa 3aMogHsAeTCs AIeMEeHTaMU MaccuBa 4 1o croyiduam). «JIumrauey sme-
MEHTBI MacCHBa UTHOPUPYIOTCS; €CJIA 3JIEMEHTOB MacCHBa HEAOCTAaTOYHO, TO
OCTAaBIIMECS AIEMEHTbI MaTpUIlbl Tonaratorcst paBHbiMU (. JIBymepHbIi Mac-
CUB B sBnsieTcsi BBIXOAHBIM MapaMeTpoM. C MOMONIBIO 3TOW MPOLEIYyPhl HA
OCHOBE JJaHHOTO MaccuBa A pasMepa K u uensix uncen M u N copmupoBarhb
Marpuny B pasmepa M X N.

Param18. Omucares npoueaypy Chessboard(M, N, A), GopMHPYIOIIYIO 10 IICJIBIM
NOJIOKUTENbHBIM unciiaM M u N marpuny A pazmepa M X N, kotopas conep-
KMT yncna 0 1 1, pacnionoxeHHbIe B «IIaXMaTHOM» Mopsaake, npudeM A; 1 = 0.
JIByMEpHBIi 11€JI0YMCICHHBIA MacCUB A SIBISETCSA BBIXOAHBIM mapameTpom. C
MOMOILBIO 3TOM MPOLIETYPHI IO TAHHBIM LIENbIM unciiaM M u N copMupoBarhb
matpuiy A pasmepa M X N.

Param19. Onucare gynkiuio Norm1(4, M, N) BemeCTBEHHOTO TUIIA, BBIYUCIISIO-
LIYI0 HOpMy BEIIECTBEHHOW Marpulbl 4 pazmepa M X N:

Norm1(4, M, N) = max {|41 | + 424 + ... +|Arl},
r7Ie MakcuMyM Oepetcst o BceM J ot 1 go N. Jlns nanHo#M MaTpuiibl A pazmepa
M x N navitu Norml(4, K, N), K =1,..., M.
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Param20. Onucars ¢yskiuio Norm2(A4, M, N) BeleCTBEHHOTO THIIA, BBIYUCIISIO-

LIy HOpMy BEUIECTBEHHOU MaTpuilbl A pazmepa M X N:

Norm2(4, M, N) = max {|Ar1| + |Ar2| + ... T |A1N|},
rje MakcuMyM Oepetcs o BceM / ot 1 jo M. Jlns nanHo# Matpulibl A pazmepa
M x N navitu Norm2(4, K, N), K =1,..., M.

Param21. Omucare dynkmuio SumRow(A4, M, N, K) BeeCTBEHHOIO THUIIA, BbI-
YUCJISAIONLYI0 CYMMY 3JIEMEHTOB BEIIECTBEHHOW Marpuilbl 4 pazmepa M X N,
pacrojokeHHbIx B K-ii ctpoke (ecim K > M, 1o (yHKIMS BO3Bpala-
et 0). na nanHoit marpuisl 4 pazmepa M X N u Tpex HaHHbIX K HalTH
SumRow(4, M, N, K).

Param22. Onucars pynknuo SumCol(4, M, N, K) BelieCTBEHHOTO THIIA, BBIUKC-
JSIOLIYI0O CyMMY 3JIEMEHTOB BEIIECTBEHHOW MaTpuibl A pasmepa M X N,
pacroiokeHHbix B K-m cronbme (ecnmm K > N, To (QyHKOHMS BO3Bpalia-
et 0). Jna nanHoit marpuisl 4 pazmepa M X N u Tpex HaHHbIX K HalTH
SumCol(4, M, N, K).

Param23. Onucares npouenypy SwapRow(4, M, N, K1, K5), 0CyIIeCTBISAIONIYIO
IIEpEMEHY MECTaMH CTPOK BEUIECTBEHHOM Marpuupl 4 pasmepa M X N ¢
HoMepamu K u Ko. Matpunia A siBISETCSI BXOAHBIM U BBIXOJHBIM ITApAMETPOM;
ecmu K; win Ko Oonbiie M, To Marpuina He usMmeHsiercs. Mcnonb3ys sty
MpONEAYpY, TOMEHSITh JUIsi JTaHHOW maTpuilbl A pasmepa M X N CTpoKuU C
JNaHHbIMUA HOMepamu K u K.

Param24. Onucare nponenypy SwapCol(4, M, N, K, K5), OCyIIECTBISAIONIYIO
IepeMeHy MeCTaMU CTOJIOIIOB BEIIeCTBEHHON MaTpuilbl 4 pasmepa M X N ¢
HoMepamu K| u Ko. Marpunia A sBJISIETCSI BXOAHBIM M BBIXOJIHBIM MHapaMeT-
pom; eciii K| unmn Ko Oonbliie N, To MaTpuiia He u3MeHsiercs. Mcnomnb3ys 3Ty
poLEeaypY, IOMEHATh JUJIsl JaHHOW marpulbl A pasmepa M X N cTonOusl ¢
JaHHBIMU HOMepaMu K u K.

Param25. Onmcars nporienypy Transp(A, M), BBITOJHSOIIYIO MPAHCHOHUPOBAHUE
(TO ecTh 3epKalIbHOE OTPaKEHHE OTHOCUTENILHO ITIABHOW JTMaroHaliv) KBaapar-
HOW BEIIECTBEHHON Marpullbl A niopsanka M. Marpuinia 4 sBIsieTCS BXOJHBIM
Y BBIXOJIHBIM MapameTpoM. Mcnomnb3ys 3Ty nNpoueaypy, TPaHCIIOHUPOBATh JaH-
HYI0 maTpuiy A nopsiaika M.

Param26. Onucars nporienypy RemoveRows(4, M, N, K1, K5), yIaJlSiomyo u3
BEIIECTBCHHON MaTpulibl A pazmepa M X N cTpoku ¢ HoMepamu oT K 10 Ko
BKJIIOYUTENBbHO (TIpeanonaraercs, uro 1 < Ky < Ks). Ecou K¢ > M, To Marpuiia
HE U3MeHseTcs; ecnu Ko > M, TO ygansroTcsi CTPOKH MATPUIBI C HOMEPaMH
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or K1 no M. JIsymepHusiii maccuB 4 u uncina M, N SBIAIOTCS BXOIHBIMU U
BBIXOJAHBIMU napamMeTpamu. Mcnons3ys npouenypy RemoveRows, ynanute u3
JnaHHOW Marpuubl A pazmepa M X N cTpoku ¢ Homepamu oT K; 10 Ko u
BBIBECTH pa3Mep MOJIYYEHHOW MaTpPHULIbI U €€ JIEMEHTBHI.

Param27. Onucares nponenypy RemoveCols(4, M, N, K;, K5), ynanstomnymo us3
BEIIECTBEHHON Marpullbl A pazmepa M X N cronOupsl ¢ HOMepaMu OT K
1o Ko BximrountenbHO (mpenmoinaraercs, uro 1 < Ky < Ks). Ecnu K1 > N,
TO MaTpulla HE U3MEHseTCs; ecnu Ko > N, TO yaansitoTcsi CTOIO0IbI MATPHULIBI
¢ HoMepamu oT K; no N. JIsymepHbii MaccuB 4 u uucna M, N sBiusAroTCA
BXOJHBIMH U BBIXOAHBIMH MapameTpamu. Mcnons3ys npouenypy RemoveCols,
yIAIUTh U3 JTaHHOW Matpuilbl A pazmepa M X N ctonbiel ¢ Homepamu oT K
10 K9 1 BBIBECTH pa3Mep MOJYYEHHON MATPULIbI U €€ DJIEMEHTHI.

Param28. Onucare nporenypy RemoveRowCol(4, M, N, K, L), ynansoiyo u3
BEIIIECTBEHHON Matpuilbl 4 pasmepa M X N CTPOKYy M CTOJOEI, KOTOPBIC
cozepsKar sneMeHT Ax , (npeanonaraercs, uto M > 1u N > 1; ecnmu K > M
wii L > N, To maTtpuia He usmeHnsercs). JBymepHsblit MaccuB A u uncina M, N
SBJISIIOTCS. BXOAHBIMU M BBIXOJIHBIMM MapameTpamu. [Jana marpuiia 4 pazmepa
M x N wn gyucna K, L. Ilpumenuts k Marpuiie 4 nporueaypy RemoveRowCol
Y BBIBECTH pa3Mep MOTYYEHHOU MATPUIIBI U €€ SJIEMEHTHI.

Param29. Omnucare npouenypy SortCols(4, M, N), BBINOJHSIOIIYIO COPTHPOB-
Ky 10 BO3pPAacTaHUIO CTOJIOIOB IEIOYMCICHHON Marpuilel A pasmepa M X N
(cTonO1LBI CPAaBHUBAIOTCS JIeKCUKO2PAGhUUecKU: €CIU TIEPBbIE JIEMEHTHI CTOJIO-
I[OB Pa3JIMYHbI, TO MEHBIITUM CUUTAETCS CTOIOEI], COJICPKALIUA MEHBIIIUMN Tep-
BBIH 3JIEMEHT; €CITU TIEPBBIC AIIEMEHTHI CTOJIOIIOB PaBHBI, TO AHATU3UPYIOTCS UX
BTOPBIC DJIEMEHTHI U T. 11.). JIByMepHBIit MacCuB A SBISIETCS BXOAHBIM U BBIXO/I-
HbIM napameTpoM. Mcnons3ys npouenypy SortCols, oTrcopTrpoBaTh CTOIOIBI
TaHHOM Matpuubl A pasmepa M X N.

CTpoku

Param30. Onucare ¢pyskmuio Isldent(S) meoro THima, mpoBepsIOIIYIO, SBISICTCS
JU CTpOKa S JOMYyCTUMBIM UdeHmu@uKamopom, TO €CTb HEMyCTOW CTPOKOH,
KOTOpasi COACPIKHUT TOJIBKO JTATHHCKHE OYKBBI, IU(PPHI U CUMBOJ MOAYCPKUBA-
HUS «» U He HaumHaeTcsa ¢ nuudpel. Ecou S sBhseTcss 1omycTUMBIM UACHTH-
dbukatopom, To pyHKIMsa Bo3paiiaeT 0. Eciau S sBiseTcs mycToi CTPOKOM, TO
BO3Bpaiaercs — 1, ecnu S HaunHaetcs ¢ uu@psol, To Bo3Bpaiaerca —2. Eciau
S conepKUT HEAOMYCTUMBIE CUMBOJIBI, TO BO3BPAILIAETCSI HOMEP MEPBOTO HEJO-
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myctumMoro cumBoita. [IpoBeputs ¢ momoristo GyHkiuu Isldent marh maHHBIX
CTPOK.

Param31. Omnwucarp ¢ynkuuro FillStr(S, N) cTpokoBoro Ttwuiia, BO3Bpallaro-
Y0 CTPOKY IJUHBI N, 3alOJHEHHYIO MOBTOPSIIONTUMUCS KOMUSIMU CTPOKH-
waobnona S (MOCIEIHsS KOMHS CTPOKHU-IITA0JIOHA MOXXET BXOJIUTHh B PE3YIib-
THPYIOIIYIO CTPOKY YacTHUHO). Mcmonb3ys 3Ty QyHKIHIO, CHOPMUPOBATH I10
TaHHOMY YHCITy N | IIATH JaHHBIM CTPOKaM-I1a0JIOHAM TISITh Pe3yIbTHPYIOLTUX
CTPOK JJIMHBI N.

Param32. Onucare npouenypy UpCaseRus(S), mpeoOpasyromnryro Bce CTPOYHbBIE
pycckre OyKBBI CTPOKH S B MPOIHKCHBIC (OCTabHBIE CUMBOJIBI CTPOKH S HE
n3MeHstorcs). Ctpoka S sSBIsSETCS BXOAHBIM U BBIXOIHBIM TapameTpoM. Vc-
nosib3ys npouenypy UpCaseRus, mpeobpa3oBarh MaTh JaHHBIX CTPOK.

Param33. Omnucare nponenypy LowCaseRus(S), npeoOpasyromnryro Bce IpoImc-
HBIE PYCCKHE OYKBBI CTPOKH S B CTPOUYHBIC (OCTAIBHBIE CHMBOJIBI CTPOKH S
He m3MeHsroTcst). Ctpoka S SBISICTCS BXOIHBIM M BBIXOJHBIM ITAPaMETPOM.
Hcnons3ys npouenypy LowCaseRus, mpeoOpa3oBaTh MITh TaHHBIX CTPOK.

Param34. Onucare nponenypy TrimLeftC(S, C), ynansroliyio B CTpoke S Havalb-
HbIE CUMBOJIBI, coBnagatomue ¢ cumBosioM C. CTpoka S sIBIsIeTCS BXOAHBIM U
BBIXOHBIM MapameTpoM. Jlan cumBoa C U nITh CTPOK. Mcnonb3ys npoueaypy
TrimLeftC, npeoOpa3oBars gaHHBIE CTPOKHU.

Param35. Onucars nponenypy TrimRightC(S, C), ynansiomyio B CTpoke S KOHeU-
HbIE CUMBOJIbI, coBaaaromme ¢ cuMBosioM C. Ctpoka S sBIISIETCS BXOJIHBIM U
BBIXOIHBIM MapameTpoM. Jlan cumBoa C U ATh CTPOK. Mcmonb3ys nponeaypy
TrimRightC, mpeoGpa3oBarh JaHHBIE CTPOKH.

Param36. Omucare ¢yakouro InvertStr(S, K, N) cTpokoBOro THIia, BO3BpaIia-
IOLLYI0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKHU S, COAEPKAILyI0 B 0OpaTHOM
nopsaake N CUMBOJIOB CTpOKH S, HaunHag ¢ ee K-ro cumBona. Eciim K nipeBoc-
XOIWT JJIMHY CTPOKH S, TO BO3BpAIlaeTCsl MyCcTas CTPOKa; €CIIN JJIMHA CTPOKHU
MeHble K + N, TO HHBEPTUPYIOTCSI BCE CUMBOJIBI CTPOKH, HaYMHAasA ¢ €€ K-ro
cuMBoJIa. BeiBectn 3HaueHus GyHKIMH InvertStr 1uist JaHHONW CTpOKH S U KaX-
JI0¥ U3 TpeX Map MOJOKHUTEIbHBIX LeNbIX yucel: (K1, Np), (K2, No), (K3, N3).

Param37. Onucars pynkuuro PosSub(Sy, S, K, N) 1eoro tuma, BO3Bpalaoyro
HOMEpP TO3UIIMU, HAaYMHAsI C KOTOPOH B CTPOKE S CONEPKUTCSA TEPBOE BXO-
KIACHUE CTPOKU S, IPUUEM aHATU3ZUPYIOTCS TOJIBKO N CHMBOJIOB CTPOKH S,
HauMHas ¢ ee K-ro cuMmBoia (Takum oOpazom, PosSub obecneunBaer nouck
6 noocmpoxke). Ecnin K mpeBOCXOAUT JJIMHY CTPOKHU S, TO Bo3Bpamaercs 0,
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€CJIM JIMHA CTPOKH MeHbIIe K + N, TO aHAIU3UPYIOTCS BCE CUMBOJIbI CTPOKH,
HauuHas ¢ ee K-ro cumBoina. Ecinu B TpeOyeMoit moJCTpOKe CTPOKH S BXOXKIE-
HUs Sy OTCYTCTBYIOT, TO (pyHKIMA Bo3BpawaeT 0. BeiBecTu 3HaueHus GpyHKuuu
PosSub nns gaHHBIX CTPOK Sy, S M KKION M3 TPeX Nap MOJOKUTEIbHBIX Ie-

aeix yucen: (K1, N1), (Ko, No), (K3, N3).

Param38. Onucars pynkuuro PosLast(Sy, S) 1ienoro trma, Bo3BpaliaroInyo HoMep
MO3UIMU, HAUMHASL C KOTOPOI B CTPOKE S CONEPIKUTCS MOCIIEAHEE BXOKICHHE
noACTpoku Sy. Cuurtarh, 4YTO MEPEKPHIBAIOIIUXCS BXOXKICHUN MOJACTPOK S
cTpoka S He comepkut. Eciu B cTpoke S OTCYTCTBYIOT MOACTPOKH Sy, TO
dbynkius Bo3Bpamaet 0. BeiBecTr 3HaueHMs 3TOM QYHKIIUU IJIs TSATH JAHHBIX
nap cTpok Sp u S.

Param39. Onucars dpynkiuto PosK(Sy, S, K) menoro Tuma, BO3BpaIIalOIIy0 HOMEP
MO3HITMY, HAUUHASI C KOTOPOW B CTpPOKe S comepkuTcs K- BXOXKICHHE IO-
ctpoku Sy (K > 0). Eciu konudecTBo BXOXACHUM Sy B CTpoke S MeHble K, To
dbynkius Bo3Bpamaer 0. Cunurtarh, 9TO MEPEKPHIBAOIIUXCS BXOXKICHUN MO-
CTpOK S cTpoka S He coAepKUT. BriBecTH 3HaYEHUs 3TON (PYHKIIUU IS TISITH
JAaHHBIX TpoekK: Sy, S u K.

Param40. Onucare ¢ynkuuo WordK(S, K) cTpoKOBOro Tuiia, BO3BpaIIaiOIIYIO
K-e cnoBo ctpoku S (c106om cuuTaeTcs HaOOp CHUMBOJIOB, HE COAEPKAILMA
npo0esioB U OTrpaHUYEHHBIN MpoOesaMu WM Ha4alloM/KOHLIOM CTPOKH). Ec-
J1 KOJIMYECTBO CJIOB B CTPOKE MeHbIle K, TO (YHKIHUS BO3BPALLAET ITYCTYIO
ctpoky. Ucnonb3ys 3Ty (QyHKIMIO, BBIACIUTh U3 JAHHOM CTPOKHU S CJoBa C
JaHHbIMU HOMepamu K |, Ko, K.

Param41°. Onucare npornenypy SplitStr(S, W, N), xoropast GopMHpyeT 10 TaHHOK
ctpoke S maccuB W cnoB, Bxomsamux B S (mMaccuB W u ero pasmep N sB-
JISIOTCSI BBIXOJHBIMU TTapamerpaMu). Cio6om CUUTAETCS HAOOp CHMBOJIOB, HE
coliep Kaiuii mpoOesioB U OrpaHUUYCHHBIM MpoOeIaMyu WIM HadyaJloM/KOHIIOM
CTPOKH; MPEIOoIaraeTcs, 4To cTpoka S comepkut He 6onee 10 cmoB. Ucmoms-
3y GyHKOHIO SplitStr, HAWTH KOIWYECTBO CIOB N, COAEpKAIIMXCS B JTAHHOM
CTpOKe S, U CaMU 3TH CIIOBA.

Param42. Onucares ¢pynkmuo CompressStr(S) cTpOKOBOTO THIA, BBITIOTHSOIIYIO
corcamue CTPOKU S MO CIEAYIOLIEMY NpaBUIIy: Ka)xJas MOACTPOKAa CTPOKH S,
cocTosimias u3 6ojee 4eM YeThIpeX OJIMHAKOBBIX CUMBOJIOB C, 3aMEHSIETCS TEK-
crom Buga «C{K}», rne K — konudecTBOo cuMBOjI0oB C (MpearnoiaaraeTes, 4To
CTpOKa S HEe COAEPKUT QUTYPHBIX CKOOOK «{» U «}»). Hanmpumep, mis cTpoku
S = «bbbccccce» pynkius BepHeT cTpoky «bbbce{5}e». C momomipio GpyHKIIIN
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CompressStr cxxarp ITh JaHHBIX CTPOK.

Param43. Onucarp ¢pynkiuo DecompressStr(S) cTpokoBOro Tuma, BOCCTaHABIIHU-
BaIOIIYIO0 CTPOKY, cxkaryro mporenypoit CompressStr (cm. 3amanaue Param42).
[TapameTp S COOEPKUT CXKATYIO CTPOKY; BOCCTAHOBIICHHAS] CTPOKA SIBIISETCS
BO3BpanaemMbiM 3HaueHueM (yHkiuu. C nmomompio ¢yHkimu DecompressStr
BOCCTAHOBHTh MATh JAHHBIX CXKATBIX CTPOK.

Param44. Omnucars ¢ynknuro DecToBin(N) cTpoKoBOTro THIIa, BO3BPAIIAIOIIYO
CTPOKOBOE NPEICTABICHUE 1I€JIOr0 HEOTPULIATEIBHOTO uncia N B JBOMYHOM
cucreMe cuucieHus. Pe3ynprupyromas cTpoka COCTOUT U3 CUMBOJIOB «O»—«1»
¥ HE COACPKUT BEIYIIMX HYJEH (3a MCKIIOUeHHEeM TpencTaBieHus yucia 0).
Hcnonb3yst 3Ty GyHKINIO, TOJIYYUTh IBOUYHBIE MPEACTABICHUS MATH TaHHBIX
qucen.

Param45. Omnucare ¢ynknuro DecToHex(N) cTpokoBOro THIla, BO3BPAMIAOILYIO
CTPOKOBOE MpECTaBICHUE LIETIOT0 HEOTpUIlaTeNIbHOTO yuciaa N B 16-puyHoii
CHUCTEME CUMCJIEHUS. Pe3ynbTUpyromas CTpoKa COCTOUT U3 CUMBOJIOB «0»—«9»,
«A»—«F» 1 He colepX uT BeAylMX HyJeH (32 UCKIIOUYCHHEM MPE/ICTaBICHUS
gucna 0). Mcnonb3yst 3Ty (yHKIHIO, MOIYy4dTh |6-puUdHBIE TPEACTABICHUS
MIATH JJAHHBIX YHCEI.

Param46. Onucarp ¢ynkiuio BinToDec(S) menoro Tuma, onpeaessonyro 1ejioe
HEOTPUIATEIbHOE YHCIIO M0 €r0 CTPOKOBOMY NPEICTABICHHUIO S B IBOMYHOMN
cucteMe cuncienus. [lapamerp S uMeeT CTpOKOBBIN TUII, COCTOUT U3 CUMBOJIOB
«O»—«1» m He comep UT BEAYLIMX HyJIeH (3a UCKItoueHHeM 3HaueHus «0»).
Ncnonb3ys 3Ty QyHKIHIO, BBIBECTH MSATh YKUCEN, JJIsl KOTOPBIX JaHbl UX JBO-
WYHBIC TIPEACTABICHUS.

Param47. Onucarp ¢pyaknuro HexToDec(S) nemnoro Tumna, onpeaesonyo meioe
HEOTPHULATEIIBHOE YHCIIO IO €r0 CTPOKOBOMY MPEACTABICHUIO S B 16-pUuHOi
cucteMe cuucienus. [lapamerp S WMeeT CTPOKOBBIA THII, COCTOUT U3 CUM-
BOJIOB «O»—«9», «A»—«F» 1 He comepKUT Beaylmux HyJeH (3a UCKIIOYCHHUEM
3HaueHus «0»). Mcnonb3ys 3Ty QyHKIUIO, BEIBECTH MSATh YUCEIN, JJI1 KOTOPHIX
JaHbl UX |16-pUyHbIE IPEACTABICHHUS.

dannbi

Param48. Onucare ¢pynkumro IntFileSize(S) memoro Tuia, Bo3Bpamaronym Ko-
JUYECTBO AJIEMEHTOB B (aiiie menplx uncen ¢ umeHeM S. Ecim daitn He cy-
mecTByeT, T0 QyHKuus Bo3BpamaetT —1. C noMonipto 310l (QyHKIIMA HAUTH
KOJIMYECTBO JIEMEHTOB B Tpex (aitiax ¢ JaHHBIMA UMEHAMHU.
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Param49. Onucars pyukuuro LineCount(S) meaoro Turma, BO3BpaIiaroIyi0 KOJIHU-
YECTBO CTPOK B TEKCTOBOM (aiinie ¢ umeHeMm S. Ecim (aitn He cymiecTByer,
To (pyHKIUs Bo3Bpamaer — 1. C moMOIIbI0 3TOM (PYHKIIMU HANUTU KOJUYECTBO
CTPOK B Tpex (haiiyax ¢ JaHHBIMA UMEHAMHU.

Param50. Onucars npouenypy InvertIntFile(S), MeHSIONIYIO MOPSIOK CICIOBAHMS
a7eMeHTOB (aiina 1eJ0ro TUma ¢ UMEHeM S Ha IPOTHBOMOJIOKHBIN. Ecim
daiin He CyIIECTBYET WM COAEPKHUT MEHEEe JBYX DJIEMEHTOB, TO MpOLEaypa
HE BBITIOJHAET HUKAKUX AercTBUil. OOpaboTaTh ¢ MOMOIIBIO ATOW MPOIEAYPbI
Tpu (aita ¢ TaHHBIMU UMEHAMH.

Paramb51°. Omucare npouenypy AddLineNumbers(S, N, K, L), mo0GaBisronryto
B Ha4yajo KaXJOW CTPOKH CYIIECTBYIOIIET0 TEKCTOBOTo ¢aiijia ¢ UMEeHEM S
ee MOPSIKOBBIN HOMEp: IepBasi CTpoKa mojiydaer Homep N, Bropas — N +1
u T. 1. Homep otoOpaxkaercs B K TO3UIMSIX, BBHIPABHUBACTCS IO MPABOMY
Kparo M OTIENseTCS OT mocheayromero Tekcra L mpodenamu (K > 0, L > 0).
Ecau ctpoka ¢aiina sBisieTcst myCToM, TO OHA TaK)Ke HyMepyeTCsl, HO MPOOeIbI
nocJje Homepa He 100aBistoTcs. [[puMeHnTs 3Ty polieiypy K JaHHOMY (paitiny,
UCIIONB3Ys yYKa3aHHble 3HayeHust N, K u L.

Param52. Omnucare npornenypy RemoveLineNumbers(S), yaansronyto U3 Haya-
Ja KaKJOM CTPOKHU CYIIECTBYIOIIETO TEKCTOBOrO ¢aitna ¢ umeHeM S ee Imo-
PSAIKOBBIM HOMEP, o0aBieHHBIH mporeaypo AddLineNumbers (cM. 3amanue
Param51), a Takxke npoOesbl, OTASISIONIME HOMEDP OT MOCIEAYIOIIEr0 TEKCTA.
Ecnu cTpoku He comep:kaT HOMEpPOB, TO MPOLEAYpa HE BBIMOIHIET HUKAKHX
neiictBuil. [IpumMeHuTH 3TY Npoueaypy K (ailiry ¢ TaHHBIM UMEHEM.

Param53. Onucars npouenypy SplitintFile(Sy, K, S1, S2), kKonupyroiiyro nepBbie K
(= 0) pneMeHTOB CyIIEeCTBYIONIETO (haiisia MesIbIX YUCEeI C UMEHEM S B HOBBIM
(baiis1 1eapIX Yucea ¢ UMEHEM S, a OCTAIbHBIC JIEMEHTBI — B HOBBIM (haili
HEJBIX YHhCcell ¢ UMeHeM Sy. OJIMH U3 CO3MaHHBIX (alIOB MOXKET OCTAThCS Y-
cteiM. [IpuMeHnTh 3Ty Tiponieypy K Qaitny ¢ JaHHBIM UMEHEM S(), UCTIOIb3YS
yKa3aHHble 3HaueHus K, S; u So.

Param54. Omucare npoueaypy SplitText(Sy, K, S1, S2), konupyroryto nepsbic K
(> 0) cTpoK CyHIECTBYIOIIEr0 TEKCTOBOTO (paitima ¢ MMEHEM S; B HOBBIH TEK-
CTOBBIN (haiisi ¢ UMEHEM S, a OCTaIIbHbIE CTPOKU — B HOBBIN TEKCTOBBIN (paiii
¢ uMeHeM Sso. OuH U3 CO3MaHHBIX (HalJIOB MOXKET OCTaThCs MyCThIM. [Ipume-
HUTH 3Ty MpoIeaypy K ¢daiiay ¢ JaHHBIM UMEHEM S(, UCIOIb3Ys yKa3aHHBIC
sHadeHus K, S; u Ss.

Param55. Omucars nponienypy StringFileToText(S), npeoOpa3yrornyto JBOMIHBIN
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CTPOKOBBIH (haiis c UMEeHEM S B TEKCTOBBIN (hailil ¢ TeM ke uMeHeM. Mcnonb3ys
ATy MPOILEAypy, MpeoOpa3oBaTh ABa JaHHBIX CTPOKOBBHIX (ailia ¢ UMEHAMH S
u S5 B TEKCTOBBIC.

Param56. Omucarpe npouenypy TextToStringFile(S), mpeoOpasyromnyto TeKCTOBBIH
¢aiin c uMeHeM S B IBOMYHBIN CTPOKOBBIN (aiin ¢ TeM ke umeHeM. Hcnonb3ys
ATy MpoLEeaypy, Npeodpa3oBaTh IBa JaHHBIX TEKCTOBBIX (paiija ¢ UMEHaMu S
1 S B CTPOKOBBIE.

Param57. Onucare npouenypy EncodeText(S, K), koTopas mmudpyeTr TEeKCTOBBIH
(daitn ¢ uMeHeM S, BBITIONHSS ITUKIMYECKYI0 3aMEHY KaKIOW PYCCKOU OyKBBI
Ha OyKBY TOTO K€ PETHUCTpa, PACIOIOKEHHYIO B andaButre Ha K-l MO3UIUU
nocie mudpyemoit 6yksbl (0 < K < 10). Hampumep, ipu K = 3 «A» nepeiaer
B «I'», «s» — B «B». bykBy «&» B ajipaBuTe HE YUUTHIBATh, CUUTAs, YTO 32
OyKBOM «e» cpa3y uaeT «x». CUMBOJIBI, HE SBIAIONIMECS PYCCKUMU OyKBamH,
npu WK(poBaHUM HE U3MEHATH. Mcnonb3ysa 3Ty Npoueaypy U 3Has KOJOBOE
cmenienue K, 3amm@posath (aiis ¢ yka3aHHBIM UMEHEM.

Param&8. Omnucars nponenypy DecodeText(S, K), koropas aemmudpyet TEKCTOBBIN
(aitn ¢ umeHeM S, 3amudpoBaHHBIN ¢ UCTIOJIB30BAHUEM KOJIOBOTO CMEIICHUS K
(coco0 mm@poBanus onucad B 3aganuu Param57). Mcnionb3ys 3Ty npoueaypy
U 3Has KoJloBoe cMmernieHune K, pacumdpoBars Qailll ¢ yKa3aHHBIM UMEHEM.

3anucu

[Ipu BBOAE M BBIBOJE KaXKJ0M JaThl B 3ajanusix Param59—Param63 BHauane
yKa3bIBaeTCs JIEHb, 3aT€M HOMEp Mecslla, 3aTeM Toi. [Ipu BBOmE Kaka0W TOYKHU B
3agaHusax Param64—Param70 BHauane yka3biBaeTcs ee aOciucca (x-KoopJuHara),
3aTeM ee opauHara ()-KoopaAuHaTa).

Param59. Omnucare Tinm TDate — 3amuchk ¢ monsmu 1ienoro tuma Day (1eHb),
Month (mecsan) u Year (rom) — u ¢yskiuto LeapYear(D) jgorudyeckoro Tuma
¢ mapamerpoMm Ttuna TDate, kotopass Bo3Bpamaer TRUE, ecnu rog B pare D
ABJISIETCSI BUCOKOCHBIM, U FALSE B NPOTUBHOM cily4yae. BpiBecTH 3HaueHUE
bynkiuu LeapYear ans nartu JaHHBIX Jar (MIPEANONIaraeTcsi, 4YTO BCE JaThl
SBJISIOTCSI IPABWIBHBIMU). BUCOKOCHbIM CUWTAETCS TOf, AeNsAluiics Ha 4, 3a
HCKJIIOUEHUEM TeX Tofl0B, kKoTopbie aenarca Ha 100 u ne genarcsa Ha 400.

Param60. Vcnonws3ys tun TDate u ¢yukmuio LeapYear (cMm. 3amanne Param59),
onucarh pynkuto DaysInMonth(D) uenoro tuna ¢ napamerpom tuna TDate,
KOTOpasi BO3BPAIAET KOJMYECTBO JHEW I Mecsla, yKa3aHHOro B jare D.
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BriBectu 3Hauenue ¢pynkuuu DaysInMonth g nsitu jaHHbIX gar (npeamnosa-
raeTcs, YTO BCE JAaThl SIBJISIOTCS MPABUIIBHBIMH).

Param61. Mcnone3ys tun TDate u ¢pynknuto DaysInMonth (cm. 3amanust Param59
u Param60), onucare ¢pyukiuto CheckDate(D) nenoro tTuna ¢ napaMmeTpom TH-
na TDate, koTopas mpoBepsieT NPaBUIBHOCTh AAThl, YKA3aHHOU B ITapameTpe D.
Ecnu nara D siBnsiercs npaBWibHOM, TO (GyHKUMS Bo3Bpamaet 0; eciid B gate
yKa3aH HEBEpHBIM HOMEp Mecsa, To (YHKIUsS BO3BpamiaeTr l; ecnu B gare
yKa3aH HEBEPHBIW JIEHb JUIS JaHHOI'O MECALA, TO Bo3Bpamaercs 2. BeiBecTn
3HaueHue ¢yHkuuu CheckDate s msTH JaHHBIX J1aT.

Param62. Hcnonp3ys tunm TDate u ¢ynkmuun DaysInMonth u CheckDate (cwm.
3ananust Param59—Param61), onucares npouenypy PrevDate(D) c mapamerpom
tuna TDate, koTopas npeoOpasyet nary D k npenbiayuien aare (eciau nara D
SIBJIIETCS] HENPABWIBHOW, TO OHA HE U3MEHSAETCS). 3anuCh D SBISETCS BXOJHBIM
Y BBIXOJIHBIM napameTpoM. IIpumenuts npouenypy PrevDate k sty naHHbIM
Jaram.

Param63. Hcnons3ys tun TDate u ¢gyukumm DaysInMonth u CheckDate (cwm.
3amanus Param59—Param61), onucats npouenypy NextDate(D) ¢ mapamerpom
tuna TDate, koTtopas npeoOpa3zyer nary D k cineayroieid nare (ecnu gara D
SIBJIIETCS] HETIPABWIILHOM, TO OHA HE U3MEHAETC ). 3anuch D SBISETCS BXOJHBIM
U BBIXOJHBIM napametpoM. [IpumennuTts nponenypy NextDate k natu JaHHBIM
Jaram.

Param64. Onucars T TPoint — 3anmuck ¢ moyisiMu BENIECTBEHHOTO Thma X u YV
(KOOpAMHATHI TOUYKHU Ha MIIOCKOCTH) — U (yHKIuio Leng(A4, B) BelecTBEeHHOTO
TUIIA, HaXOIAILYIO JUIMHY OTpe3Ka AB Ha IUIOCKOCTH IO KOOPJAWHATaM €ro
KOHIIOB:

4B = \J(A.X — BX)>+(A4.Y — B.Y)?
(4 mu B — nmapametpsl Tuna TPoint). C moMorero 3Toit PyHKIIMM HAWTH TJTHHBI
otpe3koB AB, AC, AD, ecnu nanbl koopauHatel Touek 4, B, C, D.

Param65. Ucnonw3ys tun TPoint u dynkuio Leng (cMm. 3amanue Param64), omnu-
catb tun TTriangle — 3anmucek ¢ nojssmu A, B, C tuna TPoint (BepmiuHbI
TpeyroibHuka) — U ¢QyHkiuio Perim(7) BemecTBEHHOTo THIA, HAXOASIIYIO
nepumeTp TpeyronbHuka 1 (T — mapamerp tmma TTriangle). C momorisio
3TOM (PyHKIMM HATH niepuMeTphl TpeyroibuukoB ABC, ABD, ACD, ecnu na-
HbI KoopauHaThl Touek 4, B, C, D.

Param66. Ucnonw3ys tuner TPoint, TTriangle u ¢ynknuu Leng u Perim (cm.
3amanusa Param64 u Param65), onucats ¢ynkiuio Area(7’) BemIeCTBEHHOTO
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TUIA, HAXOJAIYIO TIoIIaAb TpeyroiabHuka I (7 — mapametp tuna TTriangle)
o ¢hopmyne I'epona:

Sapc = v/p-(p — |4B))-(p — |AC]-(p — |BC)),

rne p — nonynepumemp. C TOMOIIBIO 3TOW (PYHKIIMM HAWTH TUIOMIAIUA Tpe-
yrosibHUkoB ABC, ABD, ACD, ecnu nanbl koopauHatel Touek A, B, C, D.

Param67. Vcnons3ys tunel TPoint, TTriangle u ¢bynkium Leng u Area (cMm. 3a-
nanusi Param64—-Param66), onucare ¢pynkuuto Dist(P, 4, B) BelecTBEHHOTO
tuna (P, A, B — napamertpsl Tuna TPoint), Haxonsuryto pacctosinue D(P, AB)
oT Touku P 1o npsmoit AB o Gopmyre

D(P,AB) = 2-SPAB/|AB|,

rne Spap — miomanb TpeyroiabHuka PAB. C oMo 3Toi (GyHKITMA HAUTH
pacctostHust OT Touku P 1o npsmeix AB, AC, BC, ecnu JaHbl KOOPAUHATHI
touek P, A, B, C.

Param68. Mcnone3yst tuner TPoint, TTriangle u dynkmuro Dist (cMm. 3amanus
Param64, Param65, Param67), onucare nipouenypy Heights(7, &y, ho, h3),
HaXOJSIIYIO BBICOTHI /11, Ko, h3 TpeyronbHuka 1" (I — BXOAHOM mapameTp Tuna
TTriangle, Ay, hy, h3 — BBIXOAHBIC BEIIECTBEHHBIC MapamMeTphl), MPOBEICH-
HbI€ COOTBETCTBEHHO M3 BepiiuH 1.4, 7.8, T.C. C NOMOIIbI0 3TOM MPOLETY P
HANTH BBICOTHI TPEyrodbHUKOB ABC, ABD, ACD, eciu J1aHbl KOOPAUHATHI TO-
uek 4, B, C, D.

Param69. Ucnonw3ys Tun TPoint u gpynkiuio Leng (cMm. 3ananue Param64), omnm-
catb ¢yHkiuo PerimN(P, N) BemecTBeHHOro THUIIA, HAXOASIIYI0 TEPUMETP
N-yrojibHHMKa, BEpUIMHBI KOTOPOTO (B MOPSAKE UX 00X0/a) MepeIatoTcss B Mac-
cuBe P pazmepa N (>2) ¢ anementamu tuna TPoint. C nomoiibio 310l (HyHK-
WU HATH MEPUMETPBI TPEX MHOTOYTOJILHUKOB, €CIIM JAHO YHCIO UX CTOPOH
1 KOOPAWHATHI UX BEPIIIHH.

Param70. Ucnons3yst tunel TPoint, TTriangle u ¢dynkiuoo Area (cMm. 3agaHus
Param64-Param66), onucars ¢pynkuuio AreaN(P, N) BelleCTBEHHOIO THUIIA,
HaxOJIAIIYI0 TUIOIIA/Ib BBIMYKIOro N-yrojibHUKa, BEPIIMHBI KOTOPOTo (B IIO-
psake ux obxona) mepemaroTcs B MaccuBe P pasmepa N (>2) ¢ aeMeHTamMu
tuna TPoint. C nmomMorIeo 3Toi PyHKIIUM HANTH TUIOMIAJAN TPEX MHOTOYTOb-
HUKOB, €CJIM JAHO YUCJIO UX CTOPOH M KOOPAMHATHI UX BEPIIHUH.
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Pekypcus

lNMpocTenwmne peKypcuBHbIe anropuTMbI

3amaHus 3TOrO pasfjerna MOXKHO JIETKO PELIUTh U 6e3 UCHONb308AHUS PeKYp-
cuu. JlaHHOe OOCTOSITENBCTBO CBSA3aHO C TE€M, YTO B 3aJaHHSIX PacCMaTPUBAIOTCA
npocmeuuiue IPUMEPHI PEKYPCUH, JIETKO CBOJIUMBIE K UTEPALIMOHHBIM AJITOPUTMAM.
Bbonee Toro, B HEKOTOPBIX CIydasx HEMOCPEACTBECHHBIC BBIYMCICHHS 110 PEKYPCHB-
HbIM (OpMyJIaM OKa3bIBalOTCS BecbMa HEd(P(PEKTUBHBIMU (CM., HAIPUMED, 3a/1aHUs
Recur4 u Recur6). OgHako ”MEHHO Ha MTOI0OHBIX MPUMEPAX MPOIIE BCETO MOTYUNUTh
NIepBOHAYAJIbHBIC HABBIKU Pa3pabOTKH PEKYpPCUBHBIX arOPUTMOB.

Recur1°. Onucarp pexypcuBHy0 GyHKIHO Fact(/N) BemecTBeHHOTo TUIa, BBIYHUC-
JISIIOLIYIO 3HAYEHUE gaxkmopuana
N!'=12-....N
(N > 0 — mapametp nienoro tumna). C mOMOIIbI0 3TOH (YHKIIUU BBHIYUCIUTH
dbakTopHuabl TSATH JAHHBIX YHCEII.
Recur2. Omnucars pekypcuBHyo GhyHKIu0 Fact2(N) BelecTBEHHOrO TUIIA, BBIYKC-
JISFOIIYI0 3HAYEHUE 080UH020 (hakmopuaia
N!l'=N-(N-2)(N—4)-...
(N > 0 — napameTp LEJIOro TUIA; MOCICIHUNA COMHOKHUTENb B MPOU3BEICHUU
paBeH 2, ecnu N — 4eTHoe yucio, U 1, ecniu N — HedeTHoe). C MOMOIIbIO
3TOW (DYHKIIMH BBIYUCIUTH JTBOWHBIE (PAKTOPHUAIIBI MSITH JAHHBIX YHCEN.
Recur3. Onucare pexkypcuBHyto (pyHkimio PowerN(X, N) BemecTBeHHOTO THIIA,
HaXOJAIIYI0 3HaUeHUEe N-i cTerneHu ynucia X mo gopmynam:
XV=1,
XN =(XN?%)? npn uemnvix N > 0, XN =X-X""! npu nevemmnwvix N > 0,
XV=1X""upuN <0
(X # 0 — BemecTBeHHOE ynciao, N — 1enoe; B hopmyiie Juisl YeTHBIX N JT0JDK-
Ha WCIIOJIB30BAThCS OMeparus yenouucieHno2o oenerus). C MOMOIIBIO TOM
GyHKIUU HAWTH 3HAUYCHUS X N s mamHOro X IIPU [ATH JAHHBIX 3HAYEHHU-
sax N.
Recur4. Onucare pekypcuBHyto ¢yHkiuio Fib1(/N) nenoro tumna, BEIYUCISIFONTYIO
N-Hi 3]IEMEHT TOCICAOBATCIbHOCTH yucen Pubdonauyu (N — 1e10€ YnCIo):
F1:F2:1, FK:FK_2+FK_1, K:3,4,....
C nomonipto 310l GyHKIMU HAWTH NsATh yucesl PuOoHauYuu C JaHHBIMU HO-
MepaMH, U BBIBECTH 3TU YKCJIa BMECTE C KOJIMYECTBOM PEKYPCUBHBIX BHI30BOB
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¢ynkuuu Fibl, moTpeOoBaBmIMXCS A1 UX HAXOXKICHUS.

Recur5. Onucarp pekypcuBHyto ¢yHknuio Fib2(/N) 1ienoro tumna, BEIYUCISIONTYIO

N-ii 37IeMEHT MOCIIeI0BaTeNbHOCTH uucen Qubonayyu (N — 11€JI0€ YUCIIO):
F1:F2:1, FK:FK—2+FK—1, K:3,4,....

Cuurate, yto HOMep N He npeBocxoaut 20. J{s yMEHbIIEHUS KOJIUYECTBA pe-

KYPCHUBHBIX BBI30BOB 110 cpaBHEHHUIO ¢ (pyHKImer Fibl (cMm. 3amanue Recur4)

co37aTh BCIIOMOTaTelIbHbIA MACCUB JJISl XPAHEHUS Ve BbIUUCTEHHbIX YUCEN

®uboHaY4YM U 00palIaThcsl K HEMY MpH BbINodHeHUU QpyHkuuu Fib2. C nomo-

nipto pyHkuuu Fib2 Haiith niate yrcen OuboHaY4YM ¢ JaHHBIMU HOMEPaMHU.

Recur6. Omucars pexypcuBHyto ¢yHknuo Combinl(N, K) nemnoro twuma, Haxo-
nsryro C(N,K) — uucno couemanuti u3 N 31eMeHTOB 10 K — ¢ ITOMOIIBIO
PEKYPPEHTHOTO COOTHOIICHUSI:

C(N,0)=C(N,N) =1,
CIN,K)=CIN-1LK)+C(N—1,K—1) mpu0 <K <N.
[Tapamerpol PyHkimu — uensie yucna; N > 0, 0 < K < N. JlaHo uucio N
U TTh pa3nnuHbiX 3HaueHnii K. Beiectu uncna C(N, K) BMecTe ¢ Koauye-
CTBOM PEKYpPCHUBHBIX BbI30BOB (pyHKIIMH Combinl, moTpedoBaBIIMXCS IS UX

HaXO0XKICHUS.

Recur7. Omnucarps pexkypcuBHyto ¢yHknuto Combin2(N, K) mnenoro twura, Haxo-
sy C(N,K) — uucno couemanuu u3 N 31eMEHTOB 10 K — ¢ MOMOIIIBIO
PEKYPPEHTHOTO COOTHOUICHHUS:

C(N,0)=C(N,N) =1,
CIV,K)y=C(IN—1,K)+C(N—1,K—1) mpu0<K <N.
[Tapamerpsl ¢ynkuun — uensie yucia; N > 0, 0 < K < N. Cyurarh, 4to
napametrp N He npeBocxoaut 20. [ yMeHbIIEHHs] KOJTUYECTBAa PEKYPCUBHBIX
BBI30BOB 10 cpaBHeHHIO ¢ PpyHkuueir Combinl (cM. 3amanue Recur6) onucarp
BCIIOMOTaTENbHbIN IByMEPHBIM MAacCUB JUIsl XPAHEHUSI YoHce 8bIYUCTEHHBIX YH-
cen C(N,K) u obpamarbcsi K Hemy Ipu BbinoiHeHUU GyHKIuH Combin2. C
nomoibio pyakuu Combin2 Haiitu uncna C(N, K) ana magHoro 3HadeHust N

Y IIATH PA3JIMYHbIX 3HAYeHUU K.

Recur8. Onucarp pexypcuBayto ¢yHkimo RootK(X, K, N) BenecTBEHHOTO THIIA,
HaxOANIYI0 MPUOIMKEHHOE 3HaueHue KopHsa K-i crerneHu u3 umcia X Mo
dhopmyie:

Yo=1, Yny1 =Yy — (Yn — X/(Y )R DK,
rne Yy o6o3nauaer RootK(X, K, N) npu ¢ukcupoBanubix X u K. ITapamer-
pel pyakmun: X (>0) — BemectBeHHoe unciio, K (>1) u N (>0) — mensie.
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C nomompto pynkuuu RootK HaiitTu ans manHoro yucia X npuOIuKeHHBIS
3HAUYEHMS €r0 KOpHs K-1 CTENEeHU NPU IIECTH JTaHHBIX 3HAYCHUAX V.

Recur9. Onucars pekypcuBHyio ¢yHKIH0 NOD(A, B) nemoro Tura, HaXoIsAIlyro
Haubonvuwut oowutl derumens (HOJL) IByX IEIbIX MOJOXKHUTEIBHBIX Yncen A
u B, ucnone3ys arecopumm Eexauoa:

HO/1(4, B) = HOJ(B, A mod B), ecnmu B # 0; HOJI(4,0) = A.
C nmomompto »Toit pynkiuu Haitu HOJ(4, B), HO(A4, C), HOH(4, D), ecau
nanbl uncna A, B, C, D.

Recur10°. Onucars pekypcuBHyto ¢yHkmuo DigitSum(K) menoro Tuma, Kotopas
HaxXoouT cymmy nudp uenmoro uucna K, He UCHOIB3ys omeparop mukia. C
MTOMOIIBIO 3TON (PYHKIIUU HAWTHU CyMMBI U(P TS TISITH TAHHBIX IEJIBIX YHCETT.

Recur11. Onucare pexkypcuBHyo ¢yHkiuo MaxElem(4, N) memoro tuma, KOTO-
pasi HaXOJUT MAKCUMAJIbHBIN AJIEMEHT LEJIOYMCICHHOTO MaccuBa A pasmepa N
(1 < N < 10), e ucnonw3ys oneparop Iukia. C MOMOIIBI0 3TOW (QyHKIIUH
HalTH MaKCUMaJlbHbIE 3JIEMEeHThl MaccuBoB A, B, C pasmepa N4, Np, N¢
COOTBETCTBEHHO.

Recur12. Onucars pexypcuBnyro gynkiuio DigitCount(S) menoro Tumna, kotopas
HAXOJUT KOJIWYECTBO IU(p B CTpoke S, HE HCMONB3ys omeparop mukma. C
MTOMOIIIBIO 3TOW (PYHKIIMH HAUTH KOJIMYECTBO IU(P B KAXKION U3 MSATH TaHHBIX
CTpPOK.

Recur13. Onucars pexypcuBHyto ¢ynknuto Palindrom(S) noruyeckoro tumna, Bo3-
Bpallarollyto TRUE, eclid CTpoKa S ABIAETCS naIuHOpomMom (TO €CTb YUATAETCS
OJIMHAKOBO CJI€BA HAIIPaBO W CIIpaBa HAJIEBO), U FALSE B MPOTUBHOM CJIydYae.
Orneparop nukia B Tesie GyHKIMH HE UCTIOIb30BaTh. BhiBeCcTH 3HaUeHUS (DyHK-
iy Palindrom njist maTH TaHHBIX CTPOK.

Pa36op BbipaxeHuun

Bo Bcex 3amaHusaX JAaHHOTO MyHKTA MPEAIOJIAraeTcsi, YTO MCXOAHBIE CTPOKH,
OTIPEICIISIIONINE BBIPAKEHHMS, HE coaepskar mpooenos. [Ipy BeITIOTHEHUM 3adaHUN
HE CJIEyET UCIOIb30BATh ONEPaTop IUKIA.

Recur14°. BeiBecTr 3HaueHHUE IEIOYHMCICHHOTO BBIPAXKCHHMS, 3aJaHHOTO B BHUJIC
ctpoku S. BeipakeHue onpenensieTcs CIeayomuM o0pa3oM:

<BbIpakeHHE> ::= <mudpa> | <BblpakeHue>+ <mudpa> |
<BBIpaKeHUE™> — <1udppa>
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Recur15°. BeiBecTH 3HaueHHWE IEIOYMCICHHOTO BBIPAXCHHUS, 33JJAHHOTO B BHJIC
cTpoku S. BeipaxxeHue onpesensercs cieayronmm 00pa3om:

<BBIp@XXEHUE> ::= <TepM> | <BbIpaxeHue>+ <repm> |
<BBbIpa)XXCHUEC> — <TCpPM~>
<tepm> 1= <uudpa> | <repm>* <umudpa>

Recur16°. BeiBecTH 3HaueHHUE IEIOYMCICHHOTO BBIPAXCHHS, 33JJAHHOTO B BHJIC
cTpoku S. BeipaxeHue onpezensercs cieayonmm o0pa3om:

<BBIp@XEHUE> ::= <TepM> | <BbIpaxeHue>+ <repm> |
<BBIpAXXCHUEC> — <TCpPM~>

<tepm> : 1= <oueMeHT> | <repM> * <3JIeMEeHT>

<3JIEMEHT> ::= <uudpa> | (<BbIpaxkeHuEe™>)

Recur17°. BeiBecTn 3HaueHHWE IETOYMCICHHOTO BBIPAXCHHS, 33JJAHHOTO B BHIIE
crpoku S. BelpaxkeHue orpenenseTcs CIeayoIuM 00pa3om:

<BbIpaXeHHe> ::= <mudpa> |
(<BBIpa@KeHHE><3HAK><BBIPAKCHUE™>)
<3HaK> = | — | F

Recur18°. TlpoBepuTh NMpaBWIBHOCTD BBIPAKCHHSI, 3aJaHHOTO B BHUIC HEIYCTOM
CTpOKH S (BBIpa)KEHUE OMpE/ISIAeTCs 10 TEM K€ MpaBHIaM, YTO U B 3aJIaHHUH
Recurl7). Ecnu BelpaskeHHE COCTaBIECHO MPAaBUIILHO, TO BbIBECTH TRUE, MHAYE
BBIBECTH FALSE.

Recur19. TlpoBepuTh NpaBMWIBHOCTh BBIPAKEHUS, 33JJaHHOTO B BHJIC HEIyCTON
CTPOKH S (BBIpaXXCHHUE ONPEIEIAETCS MO TEM K€ MpaBWiaM, 4TO W B 3aja-
Huu Recurl7). Ecnu BbIpaskeHHE COCTaBIE€HO MpaBUIIbHO, TO BbiBecTH 0, B
MIPOTUBHOM CJIy4yae BBIBECTH HOMEP MEPBOTO OITMOOYHOTO, JTUIIHETO WU HENI0-
CTAIOIIEro CUMBOJIA B CTPOKE .

Recur20. BreiBecTn 3HAYCHHE IIETOYUCIICHHOTO BBIPAXKCHHS, 3aJaHHOTO B BUJC
ctpoku S. Beipaxkenue onpenensercs ciaeayromumM odpazoM (pyukmus M Bos-
BpaliaeT MaKCHMaJIbHBIA U3 CBOMX IMapaMeTpoB, a (GyHKIMS M — MHUHUMAaJIb-
HBIN):

<BpIpakeHHE™> ::= <uudpa> | M(<BeIpakeHHE> , <BBIpaKCHUEC>) |
m(<BblpaxXxeHUE™> , <BBIPAKEHUE™>)
Recur21. BeiBecTr 3Ha4eHHE JTOTMYSCKOTO BBIPAXKCHUS, 3aJaHHOTO B BUIC CTPO-
ku S. Beipaxenue omnpenensercs ciaeayomuM odpaszom («T» — TRUE, «F» —
FALSE):
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<plpaxkeHue> ::= T | F | And(<BeipaxkeHue>, <BbIpaKeHHE>) |
Or(<BbIpakeHHE> , <BBIpAKECHUE )
Recur22. BriBecTr 3HaueHHWE LEIOYHUCICHHOTO BBIPAKCHUS, 33JJaHHOTO B BHJIC
cTpoku S. BelpaxxeHue onpenensercs ciaeayomum oopazom (pyHkuus M Bo3-
BpallaeT MaKCUMaJIbHBIM U3 CBOUX MapaMeTpoB, a PyHKIMS M — MUHUMAIIb-

HBIN):
<BblpakeHue> ::= <mudpa> | M(<napamerpsr>) | m(<mapameTpbr>)
<mapaMeTper> : := <BBIpOKECHHE™> | <BBIpAKECHHUE™> , <MTapaMeTpPhbl>

Recur23. BeiBecTr 3Hau€HHUE JIOTUYECKOTO BBIPAXKCHHUS, 3aJJAaHHOTO B BHUJIE CTPO-
ku S. Beipaxkenue omnpenensercs ciaeayromum odpa3oMm («T» — TRUE, «F» —

FALSE):
<gplpakeHue> ::= T |F | And(<mapameTrpsr>) | Or(<mapameTpsr>)
<mapaMmeTpbr> ::= <BBIpAXKEHUE> | <BBIpAXKEHUE> , <MapaMETpPbI>

Recur24. BeiBecTn 3HaYCHUE JTOTHMYSCKOTO BBIPAXKCHUS, 3aJaHHOTO B BUJIEC CTPO-
ku S. Beipaxkenue omnpenensercs ciaeayrommm odpazoMm («T» — TRUE, «Fy» —

FALSE):
<plpaxenue> ::= T |F | And(<mapamerpsr>) |
Or(<napameTtpsr>) | Not(<BbIpakeHHne>)
<mapaMmeTpbr> ::= <BBIpKEHHE> | <BBIpAXKEHUE> , <MapaMeTpPbI>

Mepebop ¢ Bo3BpaTOMm

Recur25°. Jlano nepeBo rimyOHHEI NV, KaXKaasi BHyTPEHHSIS BEPIINHA KOTOPOTO UMEET
K (<10) HenmocpeacTBeHHBIX MOTOMKOB (HyMepyrorcs oT 1 go K). Kopenb
nepeBa umeetr Homep 0. 3amucarh B TEKCTOBBIN (paiii ¢ JaHHBIM UMEHEM BCE
BO3MOXKHBIE ITyTH, BEAYIIHE OT KOPHS K JUCThAM. Ilepebuparp myTH, HaunHast
C «CaMOTro JIEBOTO» M 3aKaHYMBas «CaMbIM MpaBbIM» (IIPU ITOM MEPBHIMU
3aMEHSTh KOHEUHBIE JIEMEHTHI My TH).

Recur26. /lano nepeBo miyOMHBI N, KaXK1asi BHyTPEHHsISI BEPIIHHA KOTOPOTO UMe-
et K (<10) HenmocpeACTBEHHBIX MOTOMKOB (Hymepyrotcst oT 1 10 K). Kopenb
nepesa umeetr Homep 0. 3amucaTh B TEKCTOBBIN (Daiiyl ¢ JaHHBIM UMEHEM BCE
yTH, BEAYIIHME OT KOPHS K JUCTHSIM U yAOBJIETBOPAIOIINE CIEAYIOLIEMY YCIIO0-
BUIO: HUKAKWE COCEHHUE AJIEMEHTHl MYTH HE HYMEpYIOTCA OJHOW U TOH XKe
nudpoii. [Hopsgok nepebdopa myTei Takou ke, Kak B 3ajlaHuu Recur2$.
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Recur27. [lano aepeBo myounsl N (N — deTHOE), KaxkJasi BHYTPCHHSISI BEpIIIMHA
KOTOPOTO UMEET 2 HEMOCPEACTBEHHBIX MOTOMKA: 4 ¢ BecoM | u B ¢ Becom — 1.
Kopens gepesa C umeet Bec 0. 3anucarh B TEKCTOBBIN (aiijl ¢ TaHHBIM HMEHEM
BCE MYTU OT KOPHSI K JIUCTHSM, YIOBJIETBOPSIOIINUE CIEAYIOUIEMY YCIOBHUIO:
CyMMapHbIii Bec 3neMeHToB nyTH paBeH 0. Ilopsanok nepedopa myrtel Takoit
ke, Kak B 3agannu Recur25.

Recur28. Jlano aepeBo rybuHbl N TOro e THIA, 4TO W B 3afaHuM Recur7.
3anucaTh B TEKCTOBBIN (haiijl C JTaHHBIM UMEHEM BCE ITyTH OT KOPHSI K JINCThSIM,
YIOBJIETBOPSAIOUIUE CIEAYIOUIEMY YCIOBHUIO: CyMMapHbId BEC AJIEMEHTOB IS
J1000r0 HAaYaJIbHOTO OTpe3Ka MyTH HeoTpuuareneH. [lopsnok nepedopa myTeit
TaKoM ke, Kak B 3a7annu Recur25.

Recur29. /lano nepeBo riyOouHbI N, KaKasi BHYTPSHHSIS BEPIINHA KOTOPOTO UMEET
3 HenocpencTBeHHBIX noToMKa: 4 ¢ BecoMm 1, B ¢ Becom 0 u C ¢ Becom —1.
Kopens nepeBa D mmeet Bec (. 3amucaTh B TEKCTOBBIN (hailyl ¢ JaHHBIM HMe-
HEM BCE€ ITyTH OT KOPHS K JINCTHSIM, YIOBIETBOPSIIOLIUE CIECTYIOLIUM YCIOBUSIM:
CYMMapHbIii BEC JIEMEHTOB JIJIs1 JIFOOOr0 HAYaJIbHOTO OTPE3Ka MyTH HETIOI0XKH-
TEJEeH, a CyMMAapHBIM Bec Bcex anneMeHToB nyTu paBeH 0. [lopsnok nepedopa
MyTeH TakoM ke, Kak B 3ajlaHuu Recur2s.

Recur30. /lano mepeBo rmyOuHbI N TOTO € TUNA, 4TO U B 3ajanuu Recur29. 3a-
MUCaTh B TEKCTOBBIN (Daiiyl ¢ JaHHBIM UMEHEM BCE€ MYTU OT KOPHS K JIUCTHSM,
YIOBJIETBOPSIIOIINE CIEAYIOIIMM YCIOBUSAM: HUKAKUE COCETHUE IEMEHTHI ITy-
TH He 0003HAYAIOTCS OJHOM M TOM ke OyKBOH, a CyMMapHBI BeC BCEX dJie-
MeHTOB nyTH paBeH 0. [lopsaok mepebopa myTel Takoil ke, Kak B 3aJaHUU
Recur25.

OnHamMunyeckue CTPYKTYpPbl AaHHbIX

JlaHHas TpyIia He BKJIIOYEHA B BApUAHTHI 3aJJa9HUKa I s36IK0B Visual Basic
u C#.

Bce uncna, ynoMuHaembie B 3aJaHUAX AAHHOW TPYIIBI, SBISIOTCS YelblMU.
Bce ykazarenn umeror tun PNode u ykaspiBatoT Ha 3anucu tuna TNode. Tumbi
PNode nu TNode onucansl B BapuaHTe 3aJaqHUKa I s3bika Pascal ciemyronum
o0pazom:

type
PNode = “TNode;
TNode = record
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Data: integer;

Next: PNode;

Prev: PNode;
end;

AHAaJIOTUYHO OMMCHIBAIOTCS 3TH THUIIBI B BApHUAHTC 3alaYHUKaA JJIA A3bIKa C:

struct TNode

{
int Data;
TNode* Next;
TNode* Prev;

B
typedef TNode* PNode;

Bo BBoanbix 3amanusx Dynamicl-Dynamic2, a Takxe B 3aJjaHUSIX Ha CTEK U
ouepens (Dynamic3—Dynamic28) mpu pabote ¢ 3anucsmu tuna TNode ucnonb3y-
1oTcst Toapko o Data m Next (cm. 3aganne Dynamicl); B 3aaHUsSX Ha CIHCKU
(Dynamic29-Dynamic80) ucnonb3ytorcs Bce mois 3anucu TNode (cM. 3agaHue
Dynamic29).

Tak kak MepeMeHHbIE THUIA «yKa3aTeab» MpeIHa3HAYeHbl IS XpaHEHUs ao-
pecos, B GOpPMYIUPOBKAX 3aJaHUN CJIOBa «yKaszareiab» (Ha DJIEMEHT JaHHBIX) W
«aapec» (dIeMEeHTa JJaHHBIX ) UCIIOJIB3YIOTCS KaK CHHOHUMBI.

Jlns 0o003HaUCHMS HYJIEBOTO yKas3aTens B (OPMYIMPOBKAX 3aaHUN HCITONb3Y-
eTCsI UMs NIL.

Dynamic1. [an aapec P; 3anucu tuna TNode, comepakaineii mone Data (1iemoro
tumna) u noie Next (tuna PNode — ykazarens va TNode). Ota 3anuch cBs3aHa
noseM Next co CIEAYIOIIEN 3aMuChIO TOTO KE TUMa. BIBECTH 3HAYEHHUS TTOJIEU
Data oGeunx 3ammcelt, a Takxke aapec Po clieyromieit 3ammcH.

Dynamic2°. Jlan aapec P, 3amucu tuna TNode. Drta 3amuch cBsa3aHa moieM Next
CO CJIEAYIONIEH 3alUChI0 TOTO K€ THUIIA, OHA, B CBOIO OYEPE/Ib, — CO CIIECIYIO-
IeH, ¥ Tak Janee J0 3amucu, moje Next KoTopol paBHO NIL (TakuM oOpasom,
BO3HUKAET yenouxka CBSI3aHHBIX 3anucei). BeiBecTn 3HaueHus nonei Data nis
BCEX DJJIEMEHTOB IEMOYKH, OuUHY yenouku (TO €CTh YHUCIIO €€ JJIEMEHTOB) U
aJpec ee MOCJEAHEro JIEMEHTA.
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Crek

B 3aganusx Dynamic3-Dynamicl3 cTpykrypa «cmeky» (stack) momenupyercs
IIETIOYKOM CBS3aHHBIX y3j0B-3amuceit Tuma TNode (cM. 3amanue Dynamic2). [one
Next mocieaHero 3jieMeHTa LEeNo4YKd paBHO NIL. Bepuurnou cmexa (top) cuuTaet-
Csl TIEPBBIN DJIEMEHT IeNoYKu. JIJIsl ToCTyIa K CTeKy MCIOJb3YyeTCsl yKaszarellb Ha
€ro BepIIMHYy (U1 MyCTOrO CTEKa JaHHBIM yKa3arelb MoJjlaraeTcsi paBHBIM NIL).
3HaueHuem dIEMEHTa CTEKa CUMTAETCs 3HaueHue ero nojs Data.

Dynamic3°. Jlano umcino D u ykazatelb P; Ha BEpUIMHY HEIyCTOro creka. /loOa-
BUTH JJIEMEHT CO 3HAYECHUEM [ B CTEK M BBIBECTHU aJIpeC P, HOBOW BEPIIUHBI
CTeKa.

Dynamic4. Jlano uucio N (>0) u Habop u3z N uyucen. Co3nark CTEK, CoaepiKa-
[N UCXOAHBIE YKCa (TIOCIeIHee YUCIIOo OylAeT BEpIINHOM CTeKa), M BHIBECTH
yKa3aresb Ha €r0 BEPIIUHY.

Dynamic5°. [lan yka3zarenr P; Ha BEpUIMHY HEMyCTOro creka. M3Bieur u3 creka
MepBBIA (BEpXHMI) SJIEMEHT U BBIBECTH €ro 3HadueHue D, a Takxke ajapec Po
HOBOW BEpLIMHBI CT€KAa. Eciam mocne HM3BICYEHHUs 3JIEMEHTA CTEK OKaXeTCs
IIyCTBIM, TO NOJIOKUTH Py = NIL. [locne u3BieyeHuns anemMenTa u3 CcTreka 0CBo-
00aUTh MaMsTh, 3aHUMAEMYIO STUM DJIEMEHTOM.

Dynamic6. [lan yka3zarenb P; Ha BEpIIMHY CTEKa, COIEPKAIICTO HE MEHEE JIecs-
THU 3JeMEHTOB. V3Blleub W3 CTEKa MEpPBBIE JEBATHh JIEMEHTOB M BBIBECTH UX
3Ha4YeHUs. BBIBECTH TaKXke aJpec HOBOW BeplIMHBI cTeka. [locie n3Bneuenus
AJIEMEHTOB M3 CTE€Ka OCBOOOXIATh MaMsITh, KOTOPYIO OHU 3aHUMAJIH.

Dynamic?. [lan ykazatenb P; Ha BEpIIMHY CTeKa (€Cclu CTEeK MyCT, To P; = NIL).
N3Bneus 13 cTeKka BCE IIEMEHTHI U BBIBECTH MX 3HAUCHUS. BbIBECTH Takke KO-
JMYECTBO U3BJICUCHHBIX 3eMeHTOB N (a1 myctoro creka BeiBecTH 0). [locne
U3BIICUCHHUSI DJIEMEHTOB M3 CTEKa 0CBOOOXKIATh MaMATh, KOTOPYIO OHU 3aHUMa-
.

Dynamic8°. Jlansl ykazarenu P, u P, Ha BEpIIUHBI IBYX HEMYCTHIX CTEKOB. [lepe-
MECTHUTh BCE JJIEMEHTHI U3 IEPBOrO CTEKA BO BTOPOM (B pE3yJIbTaTE 3JIEMEHTHI
MEepPBOTO CTeKa OyIyT pacrosiaraTbCsi BO BTOPOM CTEKE B MOPSIKE, 0OpaTHOM
MCXOIHOMY) M BBIBECTH a/IpeC HOBOW BEPILIMHBI BTOPOTO cTeka. Onepaiuu Bbl-
JIeJICHUs M OCBOOOXK/ICHUS MaMSITH HE MCIIONIb30BAaTh.

Dynamic9. Jlausl ykaszarean P, u Py Ha BepIIMHBI JByX HEIYCTHIX CTEKOB. Ile-
pEMeEIaTh 3JIEMEHTHI U3 NEPBOIO CTEKAa BO BTOPOM, MOKA 3HAYEHUE BEPLIMHBI
IIEPBOT0 CTEKA HE CTAHET YETHBIM (MEPEMEIICHHBIE AJIEMEHTHI MIEPBOTO CTEKA
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OyIyT pacroniararbcsi BO BTOPOM CTEKE B MOPsJIKE, 0OpaTHOM HUcxoaHoMYy). Ec-
JU B TIEPBOM CTEKE HET JIEMEHTOB C YETHBIMHU 3HAYEHUSIMHU, TO NEPEMECTUTh
U3 MEPBOro CTEKa BO BTOPOM BCE 3JIEMEHTHI. BBIBECTH aJipeca HOBBIX BEPIIVH
NEPBOTO U BTOPOIO CTEKa (€CIU MEPBBIM CTEK OKAXXETCs MYCThIM, TO BBIBECTH
JUIsl HETrO KOHCTaHTy NIL). Onepanuu BbIIEIECHUS U OCBOOOXKICHUS TaMATH HE
UCITOJIB30BaTh.

Dynamic10°. [lan yka3areib P Ha BepIIMHYy HemmycToro creka. Co3aTh 1Ba HOBBIX
CTeKa, NIEPEMECTUB B MEPBBII U3 HUX BCE AJIEMEHThl UCXOJHOTO CTEKa C 4YeT-
HBIMU 3HAQUYEHUSIMH, & BO BTOPOM — C HEYETHBIMHU (3JIEMEHTHI B HOBBIX CTEKaX
OyaIyT pacmoyiaratbCsi B MOPsAKE, OOpaTHOM HCXOAHOMY; OJWH U3 3THX CTe-
KOB MOKET OKa3aThCs IMyCThIM). BbIBECTH ajipeca BEPIIMH MOJYYESHHBIX CTEKOB
(mmst mycToro creka BbIBecTH NIL). Omepanuu BBIICICHUS U OCBOOOXKICHUS
ITaMsITH HE WCIT0JIb30Barh.

Dynamic11°. Jlan yka3arens P; Ha BepIIMHY CTeKa (€CiH CTeK MycT, To P; = NIL).
Taxxe gano umcino N (>0) m Habop m3 N umcen. Omucars tum TStack —
3anuch ¢ onHuM nosieM Top tuna PNode (mone yka3biBaeT Ha 8epuiuHy cmeka)
— u npouenypy Push(S, D), xotopas no0aBiseT B CT€K S HOBBIA 3JIE€MEHT
co 3HaueHueM D (S — BXOIHOW M BBIXOJHOHM mapamerp tuna TStack, D —
BXOIHOM mapameTtp uenoro tuna). C nmomompio npoueaypsl Push no6aButh
B MCXOJHBIM CTEK JaHHBIA HaOOp uducen (mocieaHee 4nuciio OyaeT BepIIMHOU
CTEKa) U BBIBECTH aJI[peC HOBOW BEPIIMHBI CTEKA.

Dynamic12. Jlan yka3arens P; Ha BepUIMHY CTEKa, COACPIKAIIETO HE MEHEE IMSATH
anemeHToB. Mcnonb3ys tun TStack (cm. 3amanne Dynamicll), onucars ¢yHK-
uuto Pop(S) uenoro tuma, Koropasi U3BJIEKAET U3 CTEKa S MepBbIN (BEpXHUI)
AJIEMEHT, BO3BPAILIAET €T0 3HAYCHHUE U 0CBOOOXKIAET NaMSITh, KOTOPYIO 3aHUMAJl
W3BJICYEHHBIN 2eMeHT (S — BXOAHOU U BeIXoAHOW mapametp tuma TStack). C
MOMOIIBIO PyHKIMU Pop M3BII€Ys N3 UCXOTHOTO CTEKA MSATh 3JIEMEHTOB U BbIBE-
CTH WX 3Ha4YeHUS. BhIBECTH Takke ykaszareib Ha HOBYIO BEpIIMHY CTeKa (eciu
PE3YABTUPYIOMIMM CTEK OKaXKETCA MYCTHIM, TO 3TOT yKa3arelb JOJDKEH OBITh
paBeH NIL).

Dynamic13. Jlan yka3zarens P; Ha BepmuHy cteka. Mcmonb3ys tun TStack (cwm.
3amanue Dynamicll), onucars ¢yukiun StackIsEmpty(S) noruueckoro tuma
(Bo3Bpaiaer TRUE, eciii CTeK S MycT, U FALSE B IpoTHUBHOM city4ae) u Peek(S)
1esIoro TUMa (BO3BpallaeT 3Hau€HUE BEPIIMHBI HEMYCTOrO cTeKa S, He ynamss
ee u3 cTeka). B obeux (QyHKIUSX mepeMeHHas S SIBISIETCS BXOIHBIM Tapa-
meTtpoM Tuna TStack. C momompto 3tux QyHKUMH, a Takke pyHkuu Pop u3



114 M. 3. AbpamsiH. OneKkTPoHHbI 3aaadyHuk Programming Taskbook 4.5

3aganusi Dynamicl2, u3Bieub U3 UCXOAHOTO CTEKA ISATh JIEMEHTOB (MM BCE
COJIepKalllMeCss B HEM DIIEMEHTBI, €CJIM UX MEHEE ISITH) U BBIBECTH UX 3Haye-
Husl. BeiBecTn Takke 3HaueHne Gpyakiun StackIsEmpty nis pesynprupyromiero
CTEKa W, €CJIM PE3YJIBTUPYIOLINI CTEK HE SIBISIETCS IyCThIM, 3HAYEHUE U aJIpeEC
€ro HOBOM BEPIIUHBI.

Ouepeab

B 3amanmsx Dynamicl4-Dynamic28 cTpykTypa «ouepedvy (queue) Monemu-
pyeTcsl LIEMOYKOM CBsI3aHHBIX y3ioB-3anuceid Tuna TNode (cM. 3aganune Dynamic?2).
[Tone Next mociieHero 3MeMeHTa IenoYku paBHO NIL. Hauanom ouepedu («roio-
Boi», head) cunTaercst mepBhIid AIEMEHT IEMOYKH, KOHYOM («XBOCTOMY, tail) — ee
MOCJICTHUHN AJIeMEHT. J[711 BOBMOXKHOCTH OBICTPOTO JA00ABJICHHS B KOHEI[ OUYepeau
HOBOTO 3JIEMEHTa YI0OHO XpaHWTh, TOMUMO YyKa3aTells Ha Hauyajlo OYeped, TaKxKe
U yKa3zaTelb Ha ee KOHell. B cilydae mycToil ouepenu ykazaTelld Ha €€ Havyallo U
KOHEI[ MoJjiararoTcs paBHbIMHU NIL. Kak u A cTeka, 3Hauenuem 3IEMEHTa Odepenu
CuMTaeTCs 3Ha4YeHHe ero mois Data.

Dynamic14. [an wa6op u3 10 uncen. Co3mark ouepeqnp, COACPIKAIIYIO JTaHHBIC
yyclia B yKa3aHHOM THopsiake (mepBoe uuciao OyaeT pa3Melarhcsi B Havalie
ouepenu, MocjaeaHee — B KOHIIE), M BBIBECTH yKaszarenu P; u Py Ha Hayaio u
KOHEI[ 0YEPEe/IH.

Dynamic15. [lan Hatop u3 10 uncen. Co3narh IBe odepeau: mepBas JOHKHA CO-
JIepKaTh YKciia U3 UCXOAHOTo Habopa ¢ HeueTHhIMU HoMepamu (1, 3, ..., 9), a
BTOpasi — ¢ 4eTHbIMU (2, 4, ..., 10); mOopsAI0K yucCen B KaXKI0i odepenu J0J-
’KEH COBIAJIaTh C MOPSAJIKOM YMCET B MCXOIHOM Habope. BriBecTn ykazarenu
Ha HA4aJa0 M KOHEI| MEPBOM, a 3aTEM BTOPOU OYEPEIH.

Dynamic16. [an Hatop u3 10 umcen. Co3narh IBe OUepeau: MepBas J0DKHA CO-
JIep’KaTh BCE HEUETHBIC, a BTOpasi — BCE UETHBIE YHCIIa U3 UCXOAHOTO Habopa
(TOpSAAOK YMCeN B KaKIOW O4Yepear JOJDKEH COBIAAATh C MOPSJIKOM YHCET B
UCXOTHOM Habope). BriBecTH ykaszarenu Ha Ha4allo ¥ KOHEI] MEpBOH, a 3aTeM
BTOPOI ouepenu (0Ha U3 o4epeaei MOKET OKa3aTbCs MyCTOM; B ATOM cllydae
BBIBECTH JIJIs1 HEE JBE KOHCTAHTHI NIL).

Dynamic17. [ano uuciio D u ykaszarenu P; u P, Ha Hayajao W KOHEIl O4Yepeau
(ecnm odepens sBIsETCA MycToM, TO P; = Py = NIL). J106aBUTH 3IE€MEHT CO
3HaYeHHeM [ B KOHEIl OuepelHd W BBHIBECTH HOBBHIE aJipeca Havalla W KOHIIA
o4epenu.
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Dynamic18. Jlano uucio D u ykasarenu P; u P, Ha Hadalo M KOHEIl OYepe.iu,
coJieprKallei He MeHee BYX AJieMeHTOB. J|00aBUTh 37IeMEHT co 3HaueHneM D B
KOHEIT 0OYepeIr ¥ U3BJICYb U3 OUePEIU TICPBhI (HauaIbHBIN ) d1eMeHT. BriBecTH
3HAYECHHME M3BJICYEHHOIO 3JIEMEHTA U HOBBIE aJipeca Hadaja U KOHIA OYEPEIH.
[Tocne u3BIEUECHHS AIEMEHTA U3 OYEpPEeU OCBOOOIUTH MaMATh, 3aHUMACMYIO
ATHUM 3JIEMEHTOM.

Dynamic19. Jlano uncino N (>0) u ykazarenu Py u P, Ha Ha4aJIo ¥ KOHEI| HEITy-
crou ouepenu. M3Bieus u3 ouepean N HadallbHBIX 3JIEMEHTOB Y BBIBECTH MX
3HaYCHMS (€CJIM O4epellb COACPKHUT MeHee N AJIIEMEHTOB, TO U3BJIEYb BCE €€
aJIeMeHThl). BhIBeCTH Takike HOBbIC ajJpeca Hayajda W KOHLA oudepenud (s
MyCTON oYepenau IBakawbl BeIBECTH NIL). Ilocime u3BiIeUeHUS DIIEMEHTOB W3
ouepes 0CBOOOXK/IaTh MaMsTh, KOTOPYIO OHHM 3aHUMAJIH.

Dynamic20. [Jausr yka3atenu P, u Py Ha Hayajao U KOHEIl HEeIyCTor ouepean. Ms3-
BJICKATh U3 OYCPE/IN AIIEMEHTHI, ITOKA 3HAUCHUE HAYAILHOTO DJIEMEHTA OUepeIu
HE CTaHET YCTHBIM, ¥ BBIBOJWTH 3HAYCHUS M3BJICUCHHBIX 3JIEMECHTOB (€CITH Ove-
pellb HE COICPIKUT DJICMEHTOB C YETHBIMHU 3HAUCHHUSIMH, TO U3BJICYb BCE €€ dJIe-
MeHThI). BBIBeCcTH Tak)ke HOBBIC ajipeca Havyalla ¥ KOHIa ouepeau (s myCcTom
oyepeau JBaXbl BeIBeCTH NIL). [lociie M3BIIeUeHHS SJIEMEHTOB U3 Ouepeu
O0CBOOOXKIaTh MaMATh, KOTOPYIO OHHM 3aHHMAJIH.

Dynamic21. Jlansl 1Be ouepeny; aapeca Havaja ¥ KOHIIA IepBOi paBHBI P U Ps,
a Bropoit — P3 u P, (ecnu ouyepenp SIBISETCS MyCTOM, TO COOTBETCTBYIOIIHE
aapeca paBHbl NIL). [lepemMecTuTh BCce JIEMEHTHI MEPBOM odyepeau (B MOPSIKe
OT HayaJia K KOHILY) B KOHEI[ BTOPO OYEPEN U BHIBECTH HOBBIC aJipeca Hadayia
U KOHIIa BTOpoi ouepenn. Onepariuu BbIJICTICHUS U OCBOOOXKICHUS TaMsTH HE
HCIOJIb30BATh.

Dynamic22. [{ano unciao N (>0) u ABe HEMyCThIE OUEPEIN; aJpeca Havyala U KOH-
1a repBou paBHel Py u P, a Bropord — P3 u Py. llepemectuts N HauaIbHBIX
DJIEMEHTOB NEPBOM OYepear B KOHELl BTOpOM ouepenu. Ecinu mepBas odepens
COIEPKUT MeHee N DIIEMEHTOB, TO NEPEMECTUTh U3 NIEPBOM OYEPENH BO BTO-
PYIO BCe 3eMEeHThI. BBIBECTH HOBBIE aJipeca Hayajla U KOHIla MEPBOH, a 3aTeM
BTOPOM ouepenu (AJ1sl MyCTOM ouepeu ABaXbl BhIBECTH NIL). Onepaiuu BbI-
JICJIEHUs M 0CBOOOXKICHUS aMSITU HE UCIOIb30BaTh.

Dynamic23. Jlanbl 1Be HEMyCThIe OYepenu; aJpeca Hadaia W KOHIA TIepBOil paB-
Hbl P; u Py, a BTOpoui — P3 u P,4. IlepemMemiaTe 3j1eMEHTHI U3 Hadasaa IMEPBOU
oYepe/ v B KOHEI] BTOPOMA, MIOKa 3HAYSHHE HAYaIbHOTO JIEMEHTA IePBOi odepe-
JIM HE CTaHET YeTHBIM (€CJIH TIepBast 0uepe/ib He COACPKHUT YETHBIX DIIEMEHTOB,
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TO MIEPEMECTUTH U3 NIEPBOI OUepear BO BTOPYIO BCE AJIEMEHTHI). BriBecTH HO-
BBIC aJpeca HadyaJla M KOHIIA NEpPBOM, a 3aTeM BTOpPOM odepenu (sl MyCTOr
o4yepeau ABaKIbl BbIBECTH NIL). Onepauuu BbIACICHUS U OCBOOOXKACHUS I1a-
MSITH HE UCTOJIb30BaTh.

Dynamic24. [/lansl aBe HEMyCThIe OYEPEIr; aapeca Hayajga M KOHIA IICPBOW paB-

Hbl P u Py, a BTOpoii — P3 u P,. Ouepenu coaepx’ar OJUHAKOBOE KOJIUYECTBO
aneMeHToB. OObETMHUTH OYE€PEIU B OHY, B KOTOPOH 3JIEMEHTHI HCXOHBIX OUe-
penelt yepenytorcs (HaYMHas ¢ IEPBOTo JIeMEHTa MepBoil ouepenn). BeiBecTn
yKa3aTeJIM Ha Hayajo U KOHEIl MTOIy4YeHHOU ouepenu. Onepannu BhIACICHUS U
OCBOOOXICHUS TIAaMSATU HE HUCIIOIb30BaTh.

Dynamic25. [lanbl ABe HEMyCThIE OYepeny; ajpeca Hayalda U KOHIIA TIEPBON paB-

HbI P1 1 Py, a BTOpoil — P3 1 P4. DNeMEeHTBI KaxKJI0M U3 ouepeaeH YIops104eHbI
M0 BO3pacTaHUIO (B HAMPABICHUM OT Hayaja odepe/u K KOoHIy). OObeAUHUTH
Oo4epeIv B OJIHY C COXPAHEHHEM YHOPSJOYECHHOCTH 3JIEMEHTOB. BriBecTH yka-
3aTelii Ha Hayajlo M KOHEIl MOJy4YeHHOH ouepenu. Omnepanuu BBIACICHUS U
OCBOOOXKJICHHUS IMaMATH HE MCIIOJIH30BaTh, 1OJIs Data He M3MEHSATD.

Dynamic26. /lansl ykazarenu P; u Py Ha Ha4aJlo M KOHEI] odepeau (SCau odepenb

SBISIETCS MycToM, To P1 = Py = NIL). Taxke nano uucio N (>0) u Habop u3
N ugucen. Onucars Tun TQueue — 3anuck ¢ aByms nonsimu tuna PNode: Head
(Hauano ouepeou) n Tail (koney ouepeou) — u npouenypy Enqueue(Q, D),
KOTOpasi J00aBIsAET B KOHEIl ouepeand () HOBBIM AJIeMEHT co 3Hauenuem D (Q
— BXOJIHOM U BBIXOJHOM mapameTtp tuna TQueue, D — BXOAHOU mapaMmeTp Iie-
noro tumna). C momouisio npouenypsl Enqueue 706aBUTh B HCXOAHYIO O4epeb
JAHHBIN HaOOp YKCEN U BHIBECTU HOBBIC aJpeca ee Havyasla U KOHIIA.

Dynamic27. lausl yka3atenu P; u P, Ha Hadajao W KOHEI[ OYepeiu, CoIeprKaiei

HE MEHee TIATH deMeHTOB. Mcnonb3ys tun TQueue (cM. 3aganue Dynamic26),
ormucarh ¢pyHkiuio Dequeue(Q) 1enoro tuma, KOTopas U3BJIEKaeT U3 OYepen
NEePBBIN (HaYaJIbHBIN) 3JIEMEHT, BO3BPAIIAET €ro 3HaYeHHEe U 0CBOOOXKIAET Ia-
MSATh, 3aHUMAEMYI0 U3BJICUCHHBIM JIeMEHTOM () — BXOIHOW M BBIXOAHOM Ta-
pametp tuna TQueue). C nmomompio ¢pyHkimu Dequeue u3Biaeys U3 UCXOTHOM
OYepe/IH MITh HaYaJbHBIX JIEMEHTOB U BHIBECTU MX 3HaUeHUsI. BriBecTu Takke
aZpeca Havyalla ¥ KOHIIAa PEe3yAbTHPYIONIEeH odepenu (ecinu od4epeb OKaKeTCs
MyCTOM, TO 3T aJpeca JOJKHBI ObITh paBHBI NIL).

Dynamic28. Jlausl ykasareaun P, u P, Ha Hadalo u KoHel odepeau. Mcmonb3ys

tun TQueue (cM. 3aganne Dynamic26), onucars ¢pynkuuo QueuelsEmpty(Q)
JIOTUYECKOI0 TUIA, KOTOpas Bo3Bpaaet TRUE, eciii ouepeab Q mycTa, 1 FALSE
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B IPOTUBHOM cityuae (Q — BxogHoi nmapametrp tuna TQueue). Ucnonb3ys 3Ty
(GYHKIMIO 17151 IPOBEPKU COCTOSTHUS ouepenn, a Takxe pynkuuto Dequeue u3
3aganusg Dynamic27, u3BiIeYh W3 HWCXOMHOW OYEpPEAH ISITh HAYaJbHBIX dJie-
MEHTOB (WJIM BCE COfEp KalllMecsl B HEMl 3JEMEHTHI, €CJIM UX MEHEe ISITH) U
BBIBECTH MX 3HaueHus. BbiBecTH Taxke 3HaueHue QpyHkuuu QueuelsEmpty
JUISL TIOJIyYEHHOM OYEpEer U HOBBIE aJpeca €€ Hadala U KOHIA.

[AByCBA3HbLIN CNNCOK

Dynamic29. Jlaun aapec P 3anucu tuna TNode, conepskameii nmoje Data (1iemoro
tumna) u nons Prev u Next (tuna PNode — ykazarens ma TNode). Dra 3anuch
cBsizaHa noyisiMu Prev m Next COOTBETCTBEHHO C MPEIBIAYIIEH U MOCIENYIO-
1IEW 3allUChI0 TOTO e TUIlAa. BeiBecTH 3HaueHus nosiern Data nmpenpiayiien u
MOCJICAYIOIIEH 3alKCH, a TAKkKE ajipeca Py u P3 npeaplayIie 1 nocileayromen
3aIuCH.

Dynamic30°. [lan yka3arens P, Ha Ha4aJlo HEMYCTOM IENOYKH JIEMEHTOB-3aIucei
tuna TNode, cBsI3aHHBIX MEX1y cOO0H ¢ moMomibio nmosist Next. Mcnonb3yst mno-
ne Prev 3anucu TNode, npeoOpa3zoBaTh UCXOAHYIO (0OHOCEA3HYI0) 1IETIOUKY B
08y C6A3HYI0, B KOTOPON KaXKIbIM 3JIEMEHT CBSA3aH HE TOJBKO C MOCIEAYIOIINM
3JIEMEHTOM (C TIOMOIIIBIO TToJIst Next), HO U C MPEAbIAYIIUM (C TTIOMOIIBIO TOJIS
Prev). ITone Prev mepBoro snemMeHTa MojaoKuTh paBHbIM NIL. BeiBecTu ykasa-
TeJIb Ha TIOCJICAHUIN JIEMEHT MPeoOpa30BaHHOMN ICITOYKH.

B 3aganusx Dynamic3 1-Dynamic69 ctpykrypa «08ycesazuuiii cnucoky (doubly
linked list) Mopenupyercs uenoukoi y3noB-3anuceit Tuna TNode, cBS3aHHBIX Kak
C MPEIBIAYIIUM, TaK U ¢ TocienymumM y3iaoMm (cMm. 3aganue Dynamic30). Ilome
Next mocinegHero sJaeMEHTa IEMOYKd W mosie Prev mepBoro snemMeHTa IEMOYKH
paBHBI NIL. Jlyig qocTtymna K Jr000MY 3JI€MEHTY ABYCBS3HOTO CITMCKA JJOCTATOYHO
UMETh yKa3aTelb Ha OJUH U3 €r0 DJIEMEHTOB, OJJHAKO JJI YCKOPEHHsI OTepaluii co
CIIMCKOM OOBIYHO XpaHST TPU YKa3aTellsi: Ha nepaviti dIeMeHT crucka (first), Ha ero
nocneonuti snemenT (last) u Ha mexywuii 3nement (current). Is mycToro crmcka
BCE OTH yKasareiu mojararorcs paBHbiMH NIL. Kak B ciydyae cTeka W odepeiu,
3HaQueHueMm dJEMEHTa CIIMCKa CYUTAETCs 3HaueHue ero nojis Data.

Dynamic31. lan ykasarenb Py Ha OOUH U3 3JIEMEHTOB HEITyCTOTO JIBYCBS3HOTO
crnucka. BeiBectu ynciio N — KOJIUYECTBO AJIEMEHTOB B CIIMCKE, a TAKXKE yKa-
3arenu Py v P, Ha NIEpBBIM U MOCIEIHUMN 3JIEMEHTHI CIIMCKA.
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Dynamic32. [lansl uncna Dy u Dy u yka3atenb Py Ha OJMH U3 DJIEMEHTOB HEITY-
CTOTO JBYCBSI3HOTO crucKa. /[00aBUTh B Ha4alo CHUCKA HOBBIA DJIEMEHT CO
3HaueHueM [, a B KOHEIl — HOBBIM 3JIEMEHT cO 3HadeHueM [Ds. BriBecTHn
aJipeca MepBoro U MOCJIEIHETO 3JICMEHTOB MOJYUYEHHOTO CITUCKA.

Dynamic33. [lano uuciio D u yka3arenab Py Ha OAMH U3 3JICMECHTOB HEITyCTOIO ABY-
CBSI3HOTO CIHCKA. BCTaBUTH Niepe] JAHHBIM 3JIEMEHTOM CITHCKA HOBBIN JJIEMEHT
cO 3HaYeHHeM D U BBIBECTH yKa3aTelb Ha JOOABICHHBIN 3JIEMEHT CITHCKA.

Dynamic34. [lano uucino D u ykazatenb Py Ha OUH U3 3JIEMEHTOB HEITYCTOTO JIBY-
CBSI3HOTO CIMCKA. BCTaBUTH MOCIIe JAHHOTO 3JIEMEHTA CIIMCKA HOBBINA AJIEMEHT
cO 3HaYeHreM D U BBIBECTH yKa3aTelb Ha JOOABICHHBIN dJIEMEHT CIIHCKA.

Dynamic35. Jlaubl ykazartenu P; u P, Ha MEepBBIA U MOCICAHUA DJIEMEHTHI JBY-
CBSI3HOTO CIIHMCKa, COAEPIKAIIETO HE MEHee JIBYX 3JIeMeHTOB. [Ipomy0nupoBaTh
B CITMICKE MEPBBIN U MOCIICTHUIN 3JIEMEHTHI (HOBBIE 3JICMEHTHI TOOABIISITH MEepe/T
CYIIECTBYIOIIMMH SJIEMEHTAMH C TAaKHMMHU K€ 3HAYCHHUSIMHU) M BBIBECTH yKa3a-
TEJb Ha TIEPBBI AIIEMEHT MPeoOpPa30BaHHOTO CIIHCKA.

Dynamic36. Jlansr yka3arenu Py u Py, Ha TEPBBIA U TOCIEIHUN SJIEMEHTHI JIBY-
CBSI3HOTO CIIKCKa, COACPIKAIIETO HE MEHee JIBYX JIeMeHTOB. [Ipoay0nnpoBarh
B CIIMICKE MTEPBBIN U IMOCIICTHUIN AIIEMEHTHI (HOBBIC SJIEMEHTHI JJOOABIIATH TTOCIIE
CYIIECTBYIOIINX 3JIEMEHTOB C TAKUMH K€ 3HAUCHUSIMH) U BBIBECTU yKa3aTelb
Ha TOCJICAHHIA 3JIEMEHT MPE0OPa30BaHHOTO CITHCKA.

Dynamic37. [lan yka3arenb P Ha IEpBBIi YIEMEHT HEITyCTOTO JIBYCBS3HOTO CIIHIC-
ka. [IpogyOnupoBarh B cIMCKE BCE BIIEMEHTHI ¢ HEYETHHIMH HOMeEpamu (HO-
BBIC 3JICMCHTHI JO0ABJIATH MEPE]l CYIISCTBYIOIIUMHU IEMEHTAMU C TAKHMH K€
3HAUYCHUSIMHU) U BHIBECTH yKa3aTellb Ha MEPBBIA 3JIEMEHT MPeoOpa30BaHHOTO
CTIHICKA.

Dynamic38. [lan yka3arenp P Ha IepBBIi DIEMEHT HEITyCTOTO JIBYCBSI3HOTO CIIHIC-
ka. [IpomyOnupoBaTh B CIIEICKE BCE AIEMEHTHI C HEUETHBIMUA HOMepaMu (HOBBIE
AJIEMEHTHI J00ABIIATh TOCIE CYIICCTBYIONIMX DJIEMEHTOB C TaKUMH K€ 3Ha-
YCHUSIMU) M BBIBECTH yKa3aTellb Ha MOCICAHHNA DJIEMEHT MPeoOpa30BaHHOTO
CTIHICKA.

Dynamic39. [lan yka3arenp P Ha epBbIi SIEMEHT HEITyCTOTO JIBYCBS3HOTO CIIHIC-
ka. [IpogyOnupoBarh B CriMCKe BCE JIEMEHTHI C HEUETHBIMU 3HAYCHHUSIMH (HO-
BBIC 3JIEMCHTHI JO0ABJIATH MEPE]l CYIIESCTBYIOIIUMU IEMEHTAMU C TAKHMH K
3HAUYCHUSMHU) U BHIBECTH yKa3aTellb Ha MEPBBIA 3JIEMEHT MPEeoOpa30BaHHOTO
CTIHICKA.

Dynamic40. [lan yka3zarenp P Ha IEpBBIi 2IEMEHT HEITyCTOTO JIBYCBS3HOTO CIIHIC-
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ka. [IponyOnupoBarh B CIIMCKE BCE DJIEMEHTHI C HEUETHBIMU 3HAYEHUSIMU (HO-
BbIE€ DJIEMEHTHI JOOABJISATh MOCJIE CYIIECTBYIOIIUX 3JEMEHTOB C TAaKUMHU K€
3HAYEHWSAMH) U BBIBECTH yKa3aTelb Ha MOCIEAHUMN 3JIEMEHT peoOpa3oBaHHO-
IO CITUCKA.

Dynamic41. Jlan yka3atenb Py Ha OIHMH M3 3JIEMEHTOB HEIYCTOTrO JIBYCBSI3HO-
rO CIHCKA. YIAIWTh U3 CIHCKA JAHHBIA AJIEMEHT M BBIBECTH J[Ba YKa3aTells:
Ha JIEMEHT, MPEANICCTBYIONINIA yIaJIcHHOMY, U Ha 3JIEMCHT, CJICAYIONUN 3a
yAaJICHHBIM (OIMH WM 00a 3THX 3JIEMEHTa MOTYT OTCYTCTBOBAaTh; JIJISI OTCYT-
CTBYIOIIIUX 3JIEMEHTOB BBIBOAWTH NIL). ITocie ymaneHus 3aeMeHTa U3 CIMCKa
OCBOOOIMTH MAMSITh, 3aHUMAEMYIO 3TUM 3JIEMEHTOM.

Dynamic42. Jlan yka3arenb Py Ha MepBBIii 3JIEMEHT JIBYCBSI3HOTO CITHCKA, COIepIKa-
IIIETO HE MEHEE JIByX 3JICMCHTOB. YIAJIUTh U3 CITUCKA BCE DIIEMEHTHI C HCUCTHBI-
MM HOMEpPaMH W BBIBECTH yKa3arTellb Ha MEPBBIA DIEMEHT IpeoOpa3oBaHHOTO
ciucka. [locne ymaneHus: 3JeMEHTOB M3 CITMCKa OCBOOOXKAATh MaMATh, KOTO-
PYIO OHH 3aHHMAJIH.

Dynamic43. [lan ykazarenb P Ha IEpBBI 3JIEMEHT HEMTyCTOTO BYCBS3HOTO CIIHC-
Ka. YIAIHUTh U3 CIHCKa BCE 3JIEMEHTHl C HEYETHBIMU 3HAYCHUSMHU M BBIBECTH
yKa3aresb Ha IEepPBbIi AIEMEHT NMPeoOpa30BaHHOTO CIHCKA (€CIIN B Pe3yNIbTaTe
yAaJIeHUS 3JIEMCHTOB CIIHCOK OKaXKETCsl IMyCThIM, TO BhIBecTH NIL). [Tocie yna-
JICHUSI DIIEMEHTOB M3 CITUCKAa 0CBOOOXKIATh MaMsITh, KOTOPYIO OHH 3aHHMAJIH.

Dynamic44. Jlan yka3arenb P, Ha OJUH M3 3JIEMEHTOB HEIYCTOrO JBYCBSI3HOIO
criucka. [lepeMecTuTh AaHHBIN AJEMEHT B KOHEI[ CIIMCKAa U BBIBECTH yKasare-
JIM Ha TEPBBIA W TIOCIEIHUM 3JIEMEHTHI MPeoOpa3oBaHHOTO criucka. Oneparuu
BBIJICJICHUSI 1 OCBOOOKJICHHS MMaMSATH HE HMCIIOJIb30BaTh, mojis Data He u3Me-
HSTh.

Dynamic45. Jlan yka3zarenb Py Ha OJUH W3 DJIEMEHTOB HEIYCTOTO JIBYCBSI3HOTO
criicka. [lepeMecTuTh TaHHBIN 3JIEMEHT B Ha4aJlo CIIMCKA U BBIBECTU yKa3are-
JIM Ha TIEPBBIN U TIOCIEIHUM 3JIEMEHTHI ITPpeoO0pa3oBaHHOTO crucka. Onepanuu
BBIZICIICHUS U OCBOOOXKICHHS MaMsITH HE MCIOJIL30BaTh, mojis Data He u3me-
HSATb.

Dynamic46. JTano uuciio K (> 0) u ykazarenb Py Ha OJJUH U3 SJIEMEHTOB HEIYCTOTO
JIBYCBSI3HOTO CITUCKA. [lepeMecTUTh B CIMCKE JTAHHBIN 3JIEMEHT Ha K MO3UIIHMN
BIiepe]1 (€Ciiv Moclie JAHHOTO AJIEMEHTa HaXOAUTCA MeHee K 3JIeMEHTOB, TO Me-
PEMECTHUTH €Tr0 B KOHEIl CUCKa). BhIBECTH yKa3arenu Ha MEPBbIA U MOCIETHUI
3JIEMEHTHI TPe0oOpa3z0BaHHOIO crUCcKa. Onepanuy BeIICICHUS U 0CBOOOKICHUS
NaMsITH HE UCTO0JIb30BaTh, NoJig Data He U3MEHSITh.
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Dynamic47. lano uucno K (> 0) u ykazarens Py Ha OJJUH U3 JIEMEHTOB HEITYCTOTO
JBYCBSI3HOTO CITACKA. [lepemMecTuTh B CIMCKE JaHHBIN 3JIEMEHT Ha K MO3UIUIM
Ha3aJl (eclid nepesl JaHHBIM 3JIEMEHTOM HaXoJuTcsl MeHee K 3JIeMEHTOB, TO I1e-
PEMECTHUTH €r0 B HaYaJlo cucKa). BriBecTH yka3aTenu Ha MepBblid U MOCIEAHUN
AJIEMEHTHI TPEOOPa30BaHHOIO ciucKa. Onepanuu BbIIECIECHUS U OCBOOOXKICHUS
IIaMATH HE UCIOJIb30BaTh, oyl Data HE N3MEHATH.

Dynamic48. [lansl yka3arenu Py u Py Ha ABa pa3IddHBIX dJIEMEHTa JBYCBI3HO-
ro CIucka (3JeMEHT ¢ aapecoM Py HaxXOAWTCS B CIHCKE IEPe] JIEMEHTOM C
aapecoM Py, HO He 00s13aTeNIbHO psJIoM ¢ HUM). [ToMEHSATh MecTaMu JTaHHbBIC
AIIEMEHTHI M BEIBECTH yKa3aTeJlb Ha TIEPBBIN AJIEMEHT IPEe0OpPa30BaHHOTO CITHC-
ka. Onepainyy BBIJIEICHHUSI U OCBOOOXICHHS MaMATH HE UCIOJIb30BaTh, MOJIS
Data He U3MEHSATS.

Dynamic49°. Jlan yka3areis P Ha IEPBBIN AJIEMEHT HEITyCTOTO JABYCBSI3HOTO CITHIC-
ka. [leperpynmupoBats €ro 3J1€MEHTHI, IIEPEMECTHB BCE DIIEMEHTHI C HEUETHBI-
MU HOMEpaMH{ B KOHEIl CIIHCKa (B TOM e TMOpsJIKe) M BBIBECTH yKa3aTellb Ha
NIEPBBIN AJIEMEHT MpeoOpa3oBaHHOTO crrcka. Onepanuu BBIICICHUS U OCBO-
OOXJICHNS TaMSTH HE UCIOIb30BaTh, o Data He U3MEHSTS.

Dynamic50. [lan yka3zarenp P Ha epBbIi DIEMEHT HEITyCTOTO JIBYCBSI3HOTO CIIHIC-
ka. [leperpynmupoBarhk ero 3JeMEHTBI, IEPEMECTHUB BCE AIIEMEHTHI C HEUCTHBI-
MU 3HAYCHUSMHU B KOHEII CIIUCKa (B TOM K€ TIOPSKE) U BHIBECTH yKa3aTeib Ha
NIEPBBIN AIIEMEHT MPeoOpa3oBaHHOTO crrcka. Onepanuu BBICICHHUSI U OCBO-
OOXIEHMS TaMSITH HE UCTOIb30BaTh, oJs Data He U3MEHSATS.

Dynamic51. [lansl 1Ba HEMYCTHIX JABYCBSI3HBIX CIIMCKA U CBSI3aHHBIC C HUMH yKa3a-
tenu: P4 u Pp yKa3bpIBalOT Ha TIEPBBIN U IMOCACIHUN 3JI€MEHTBI IIEPBOTO CITHC-
Ka, Pc — Ha OJMH W3 3JEMEHTOB BTOpOro. OObEIUHUTH UCXOIHBIC CITUCKH,
MIOMECTHB BCE DJIEMEHTHI TIEPBOTO CIHCKA (B TOM K€ MOPSIKE) mepes JaHHBIM
SJIEMEHTOM BTOPOIO CIIMCKA, M BBIBECTH yKa3aTCJIM HA MEPBBIA U IOCICIHUN
BIIEMEHTHI 0ObEIUHEHHOrO crucka. Onepaluy BBIACICHUS U OCBOOOXKICHUS
NaMsTH HE UCTIOIb30BaTh.

Dynamic52. [lanpl 1Ba HEMYCTHIX ABYCBSI3HBIX CIICKA U CBS3aHHBIC C HUMU yKa3a-
Tenu: Py u Pp yKa3bIBalOT HA NIEPBBIM U NOCIEIHUM 3JIEMEHTBI IEPBOTO CIIHC-
Ka, Pc — Ha OAMH U3 3JeMEHTOB BTOPOro. OObEIUHUTH UCXOIHBIC CITHUCKH,
MIOMECTHB BCE DJIEMEHTHI MIEPBOT0 CIMCKA (B TOM K€ MOPSJIKE) MOCie JaHHOTO
AIIEMEHTa BTOPOTO CIIMCKA, M BBHIBECTH yKa3aTelW Ha TMEPBBIA U TOCICTHUN
AIIEMEHTHI 00bEIUHEHHOTO crucka. Onepamnuu BBIJCICHUS U OCBOOOKICHUS
NaMsTH HE UCTIOJIb30BaTh.
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Dynamic53. Jlanb! ykazarenu Py u Py Ha JiBa pa3JIMYHBIX JIEMEHTA JIBYyCBSI3HO-
IO CIIMCKA; JIEMEHT € aapecoM Py HaXOIWUTCS B CIIMCKE MEPEN dJIEMEHTOM C
aapecoM Py, HO HE 00s3aTeNbHO pAIoM ¢ HUM. [lepemMecTuTh 311eMeHTHI, pac-
MOJIOKEHHbIE MEXAY JaHHBIMHM 3JIEMEHTaMU (BKJIIOYasi JaHHbIC 3JIEMEHTHI) B
HOBBII CIIMCOK (B TOM € MOopsJiKe). BoIBeCTH yka3zarenau Ha mepBbI€ IEMEH-
Thl MPEOOPa30BaHHOTO M HOBOTO CHHUCKOB. Ecnu mpeoOpa3oBaHHBINA CIIHCOK
OKaXETCsl MyCThIM, TO CBSI3aHHBIA C HUM YKa3aTelb MOJOXKUTh PaBHBIM NIL.
Onepanuu BbIICJICHUS] U OCBOOOXKICHUS MMAMSITH HE UCIOJIb30BaTh.

Dynamic54. Jlans! ykazarenu Py u Py Ha J1Ba pa3lMYHBIX AJIEMEHTA JIBYCBSI3HO-
TO CIIMCKA; 3JIEMEHT C ajpecoM Py HaXOJWUTCS B CIIHCKE TIEpel IIEMEHTOM C
anpecom Py, HO He 00s3aTeTBbHO PSIIOM ¢ HUM. [lepeMecTHTh IIeMeHTHI, pac-
MIOJIO)KEHHBIC MEX/Ty JAHHBIMH dJIEMEHTaMH (HE BKIIOYAs JTAHHBIC DJICMEHTHI)
B HOBBIH CITUCOK (B TOM € MOpsIKe). BrIBeCcTH ykas3arein Ha IepBble dlie-
MEHTBI NPEOOPa30BAHHOTO ¥ HOBOTO CITMCKOB. ECITM HOBBIN CIIMCOK OKaXKETCS
MYCThIM, TO CBSI3aHHBI C HUM yKa3aTelb MOJOXKHTh paBHBIM NIL. Onepanuu
BBIJICTICHUAS 1 OCBOOOXK/ICHUS TAMSTH HE HCIIOJB30BaTh.

Dynamic55°. Jlan yka3aTenb P Ha IEPBBIi 3JIEMEHT HEIYyCTOTO JABYCBSI3HOIO CITHC-
ka. [IpeoOpa3zoBarh CIMCOK B yukauyeckutl, CBSI3aB €ro MOCIEAHUIN SIEMEHT C
IIOMOIIBIO TTONIsT Next ¢ epBbIM, a MEPBBIM 3JEMEHT ¢ NOMOIIbI0 Tosst Prev
— C IIOCJIETHUM, U BBIBECTH yKazaTelb Ha 3J€MEHT, KOTOPbIN ObLI MOCIEAHUM
3JIEMEHTOM MCXOJHOTO CITHCKA.

Dynamic56. Jlaust ykazarenu Py u Py Ha IEpBEIi U TOCIIEHIIA STIEMEHTHI HETYCTO-
rO JABYCBSI3HOTO CITHCKA, COMAEPIKAIIETO YETHOE KOJIMYECTBO 3IeMeHTOB. IIpe-
00pa3oBaTh CIUCOK B JABa yukaudeckux cnucka (cm. 3aganue Dynamic55), nep-
BbIIl U3 KOTOPBIX COACPIKUT MEPBYIO MOJIOBUHY AJIEMEHTOB UCXOMHOTO CIIHCKA,
a BTOpOM — BTOPYIO NOJIOBUHY. BeiBecTn ykasarenu P4 u Pp Ha aBa cpenHUX
AIIEMEHTa UCXOAHOTO CHHCKA (3JEMEHT ¢ aapecoM P4 TOMKEeH BXOAUTDH B TIEp-
BBII [IUKJIMYECKUH CIHCOK, a JJIEMEHT ¢ aapecoM Pp — Bo BTopoi). Onepanuu
BBIJICTICHUSI U1 OCBOOOXKICHUS MAMSITH HE UCIIOJIb30BATh.

Dynamic57. [ano umciio K (>0) u ykazarenu P u P, Ha TIEPBBIA U ITOCICTHUI
AJIEMEHTHI HEIyCTOTO ABYCBSI3HOTO cIUCKA. OCYIIECTBUTD YUKIUYECKUL COBULS
AJIIEMEHTOB CIHCKa Ha K mo3uIui Briepe (To €CTh B HANPaBJICHUM OT Hadayia
K KOHIly CIMCKAa) U BBIBECTH yKa3aTEIW HAa MEPBBIA U MOCICIHUN 3JIEMEHTHI
MOJIy4YeHHOTO crcKa. J1Jisi BRIMOJHEHUS IUKIMYECKOTO CIBUTa MPeoOpa3oBarh
UCXOIHBIN CIUCOK B IUKJIMYECKUU (cM. 3amanue Dynamic55), mocie yero
«pa3opBaTh» €ro B MO3UIIUM, COOTBETCTBYIOIIECH TaHHOMY 3HadeHU0 K. Ome-
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panuu BBIACICHUS U OCBO60)KI[GHI/ISI IHaMAaATH HC HCIIOJIb30BAaTh.

Dynamic58. [lano uncio K (>0) u ykazarenu P, u P, Ha MepBbId U MOCIECIHUIN
AIIEMEHTHI HEITyCTOTO JIBYCBS3HOTO crrcka. OCYIIECTBUTD YUKAUUECKUL COBUL
SJICMEHTOB clHcKa Ha K Mo3uuui Ha3aj (TO €CTh B HANPaBICHHHM OT KOHIIA
K HavaJly CIKCKAa) M BBIBECTH yKa3aTeJIW Ha IEPBbIH M IOCICIHUNA SJIEMCH-
ThI TIOJTy9€HHOTO CITUCKA. J[JI1 BBITTOJIHEHUS ITUKIMYECKOTO CIIBHUTA IMpeolpa-
30BaTh MCXOJHBIA CIUCOK B IUKIMYECKHH (cM. 3amanue Dynamic55), mocie
Yero «pa3opBarh» €ro B MO3UIUH, COOTBETCTBYIOIICH JaHHOMY 3HAYCHHIO K.
Onepanuu BbIICICHUS U OCBOOOXK/ICHUS ITAMSITH HE HCIIOJIb30BAaTh.

Dynamic59. Jlauwl ykazarenu P;, P, u P3; Ha TepBbIH, MOCICAHHA M TEKY-
M 3JIEMEHTHI JIBYCBSI3HOTO CIIMCKA (€CIU CIHCOK SIBISETCS IYCTHIM, TO
Py = Py = Py = NIL). Takxe mano uucino N (>0) m HaGop u3 N dwucenn.
Ommcars Tun TList — 3anuck ¢ momsimu First, Last u Current Tuna PNode (mo-
751 YKa3bIBalOT COOTBETCTBEHHO HA Nepablli, NOCIeOHUU N MeKYWull S5IEMEHTbI
criicka) — u npouenypy InsertLast(L, D), kotopast 100aBIsIET HOBBIM JE€MEHT
co 3HaueHueM D B KoHel cnucka L (L — BXOJHOM M BBIXOAHOW MapameTp TUMa
TList, D — BXogHOW mapaMmeTp 1esoro Tumna). JJo6aBieHHBIN 3JI€EMEHT CTaHO-
BUTCA TeKymuM. C MOMOIIBI0 ATON MPOIeAyphl 100aBUTh B KOHEIl HCXOAHOTO
CIHUCKa JaHHBIA HAaOoOp Yucen (B TOM K€ MOPSAJIKE) U BBHIBECTU HOBBIE ajipeca
€ro MepBOro, MOCIEAHETO U TEKYIIETO 3JIEMEHTOB.

Dynamic60. Jlauer ykazarenu P;, P, u P3; Ha TEpBbIH, MOCICAHHA M TEKY-
IIUMI BJEMEHTHI ABYCBSI3HOIO CHHUCKA (€CIIM CHUCOK SIBISIETCS IMYCTBIM, TO
Py = Py = P3=NIL). Taxxxe gano uucio N (>0) u Habop u3z N yucen. Mcnomnb-
3yst Tun TList (cM. 3aganne Dynamic59), onucars npouenypy InsertFirst(L, D),
KOTOpasi J0OaBJIsieT HOBBIM 3JIEMEHT cO 3HayeHuem D B Havayno crucka L (L
— BXOJHOW W BBIXOAHOW mapameTp tuma TList, D — BXomgHOM mapameTp Iie-
joro tuna). Jlo0aBIeHHBIN 3JIEMEHT CTaHOBHUTCS TeKymuM. C TTOMOIIBIO 3TOM
MpoLeaypsl 100aBUTh B HAUaJl0 MCXOAHOIO CIUCKA JaHHBIM HaOop uucen (J10-
OaBiieHHbIE 4YKclia OyIyT pacroiaraTbCsi B CHHCKE B OOpaTHOM MOpPSIKE) U
BBIBECTHU HOBBIE aJJpeca €ro NepBoro, NOCIEAHEr0 U TEKYIIErO 3JIEMEHTOB.

Dynamic61. Jlan HemycTON IBYCBSI3HBIH CIUCOK, TIEPBBIN, MOCICAHUNA M TEKY-
AN BJIEMEHTBI KOTOPOro MMEKT anpeca Py, P, m Ps. Takxke naHbl OSTh
gyucen. Mcnons3ys tun TList (cMm. 3amanme Dynamic59), onucare mporeny-
py InsertBefore(L, D), xotopasi BCTaBseT HOBBIM AJIEMEHT CO 3HadeHUEeM D
nepesl TeKyIIUM 3JIEMEHTOM criucka L (L — BXOIHON W BBIXOIHOUM MapameTp
tuna TList, D — BXoaHOW mapaMeTp LeNoro Tuma). BcTaBneHHBIN 31eMeHT
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CTAHOBUTCA TCKYIINM. C IIOMOIIIBIO 3TOM npoucayphbl BCTABUTH IISITh JaHHBIX
YUCCII B HCXOI[HLIﬁ CIIMCOK MU BBIBCCTH HOBBIC aapcca €ro 1cpBoro, rnmocCjaCcauero
N TCKYIICTO 3JICMCHTOB.

Dynamic62. Jlan HemycToil JOBYCBS3HBIN CITUCOK, TICPBBIN, MOCICIHUNA H TCKY-
MK 3JIEMEHTBI KOTOPOro UMEKOT anapeca Py, P, u P3. Takxke naHbl nsTh 4u-
cen. Mcnomp3ys tum TList (cMm. 3amanme Dynamic59), omnmcarh mpouemypy
InsertAfter(L, D), koTopas BCTaBJISIET HOBBIA 3JIEMEHT CO 3HadeHUeM D Tio-
CJie TEKYLIEro 3JeMeHTa cnucka L (L — BXOAHOW U BBIXOJHOW MapaMeTp Thma
TList, D — BXonHO# mapaMeTp 1enoro Tuna). BcraBineHHbIN 371EMEHT CTaHO-
BUTCA TeKyluM. C OMOIIbIO 3TOM MpOLEAYypbl BCTABUTh MATH JaHHBIX YHUCEI
B HCXOAHBIA CIHMCOK M BBIBECTH HOBBIE€ aJI[peca €ro MepBOro, MOCIEAHETr0 U
TEKYLLIErO 3JIEMEHTOB.

Dynamic63. /lan HelrycToi ABYCBS3HBIM CIIUCOK, TICPBBIM, MTOCICIHUN U TCKYIIHI
3JIEMEHTHI KOTOpPOro MMEKT ajpeca Pi, P, u P3. Ucnonw3ys tun TList (cM.
3aganre Dynamic59), onucars npoueaypsl ToFirst(L) (nemaer TeKkymum mnep-
BbIH arieMeHT crucka L), ToNext(L) (menaet TeKymuM B CIUCKE L CIeay ot
3JIEMEHT, €CJIu OH cyImiecTByer), SetData(L, D) (mpucBamBaeT TEKyIeMy dJe-
MEHTY cnucka L 3HadeHue D nenoro tuna) u ¢pynkuuto IsLast(L) moruueckoro
Tuna (Bo3Bpamaer TRUE, €ClIM TEKYILLUNA JIEMEHT CUCKa L SBIAETCS €ro Mo-
CJICIHUM 3JIEMEHTOM, U FALSE B MPOTUBHOM ciiydae). [lapamerp L umeer Tun
TList; B mpoueaypax ToFirst u ToNext oH sBISIETCS BXOJHBIM U BBIXOJHBIM.
C noMouipio 3TUX Npoueayp U (GyHKIUI TPUCBOUTH HYJEBbIC 3HAUYCHUS die-
MEHTaM HCXOJHOIO CIMCKAa C HEYETHBIMU HOMEpPaMHU U BBIBECTH KOJIMYECTBO
AJIEMEHTOB B CITMCKE, a TaKKe HOBBIN aJipec TEKYIIETo JIeMEHTa CIHUCKA.

Dynamic64. Jlan HemycToil JOBYCBS3HBIN CITUCOK, TICPBBIN, TOCICIHUNA H TEKY-
Ui JIEMEHTHI KOTOPOro uMmeroT aapeca Py, P, u P3. cnonb3ys tum TList
(cm. 3amanme Dynamic59), onucars mponeaypsl TolLast(L) (memaer Tekynam
nociennuit anemenT cnucka L), ToPrev(L) (nenaeT TekyuM B ciicke L mpe-
JBITYIIAN JIEMEHT, €CJIH OH cyuiecTByeT) u pyHkuuu GetData(L) nenoro tuma
(Bo3BpalaeT 3HadeHue TeKyIero aeMenTa cnucka L), IsFirst(L) mornuecko-
ro tuna (Bo3Bpaiaer TRUE, €CiiM TEKYIIUH 3JIEMEHT CIUcKa L SIBISETCS ero
NEPBBIM JIEMEHTOM, U FALSE B MpOTUBHOM ciyuae). [lapamerp L umeer Thn
TList; B nmpouenypax ToLast u ToPrev oH sBliieTCsI BXOIHBIM U BBIXOAHBIM.
C nomouibio 3TUX Npoueayp U GyHKIUN BBIBECTH BCE YETHBIE 3HAYCHMS dJIe-
MEHTOB MCXOJHOTO CIIMCKA, MPOCMAaTpuBasi CIIMCOK C KOHIA. BbhIBeCTH Takxke
KOJIMYECTBO JIEMEHTOB B CIIHCKE.
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Dynamic65. Jlauel ykazarenu Pi, P, u P3; Ha TepBbIH, MOCICAHHA M TEKY-
IIM{A JIEMEHTHI JIBYCBSI3HOIO CIIMCKA, COIEPIKAILIET0 HE MEHEE IISITH DJIEMEH-
ToB. Mcmons3ys tum TList (cm. 3amaame Dynamic59), ommcars (pyHKIIHO
DeleteCurrent(L) nenoro Tuma, yaaisiolmlyl0 U3 ciucka L TEKyIIUH 3JIeMEHT
Y BO3BpAIAIOUIYI0 €ro 3HaueHue (L — BXOAHOW MU BBIXOJHOM mapameTp TUa
TList). [locne ynanenus aneMeHTa TeKyIIMM CTAHOBUTCS CJIETYIOIINMA SIEMEHT
WJIH, €CJIN CJIEYIOIIErO 3JIEMEHTA HE CYLIECTBYET, ITOCIEAHUMN IEMEHT CITMCKA.
DYHKIHUS TaKXe 0CBOOOXKIAET MaMsTh, 3aHUMAEMYIO YIaJICHHBIM 3JIEMEHTOM.
C noMoIpio 3TON (PyHKIHUH YIAJTUTh U3 UCXOJHOTO CIUCKA MATh JIEMEHTOB U
BBIBECTH MX 3HAYEHUs. BBIBECTH TakkKe HOBBIE aJpeca MEPBOro, MOCIEAHETO U
TEKYIIETO 3JIEMEHTOB CIUCKA.

Dynamic66. [dausl ykazarenu P;, Py u P3 Ha NEpBbId, MOCICAHUN M TEKYIIUH
AIIEMEHTBI HEMyCTOro ABYCBsI3HOTO cnucka. Mcnonb3ys tun TList (cM. 3ana-
Hue Dynamic59), onucare npouenypy SplitList(L;, Lo), koTOpasi IepeHOCUT
AJIEMEHTHI CIUCKA L OT TEKYIEro A0 MOCAEAHEr0 B HOBBIM CITUCOK Lo (TaKUM
00pa3oMm, CIIUCOK L JeIUTCS Ha JIBE YacCTH, MPpUYEM epBasi 4aCTh MOXKET OKa-
3arbes mycTtoit). [lapamerpsl nponienypsl umerot tun TList; mepBbIil mapamerp
SBJISETCA BXOJHBIM U BBIXOJIHBIM, BTOPOM — BBIXOJHBIM. TEKYIIUMH IJIEMEH-
TaMU HEMYCTBIX PE3YJBTUPYIOIIMX CUCKOB CTAHOBATCS UX MEPBBIE AJIEMEHTHI.
Onepanyu BbIJACICHUS U OCBOOOXKACHUS MaMSTU B MPOLEAYpPE HE HMCIOJIb-
30BaTh. C MOMOIIBIO 3TOM MPOIEAYpPhl pa30UTh MCXOAHBIN CIIMCOK HA JBa U
BBIBECTH aJipeca IMEpPBOTo, MOCJIEIHETO U TEKYIIEro 3JIEMEHTOB MOJYYECHHBIX
CIIMCKOB.

Dynamic67. Jlanel yka3areiaw Ha TEPBBIHA, MOCICAHMNA W TEKYIIUH DIIEMEHTHI
JBYX HEIMYCTBIX JBYCBSI3HBbIX cruckoB. Mcmonb3ys tun TList (cMm. 3amanue
Dynamic59), onucare npouenypy AddList(L;, Lo), koTopas mo0aBiseT Bce
AIIEMEHTHI U3 crcKa Lo (B TOM K€ MOPSAKE) B KOHEIl CUCKA L1; B pe3ysbrare
CIIUCOK Ly CTAHOBUTCS MYCTBIM. TEKYyIIMM 3JIEMEHTOM CHUCKA L; CTaHOBUTCS
nepBbIid U3 J0OaBIECHHBIX eMEeHTOB. O0a napamerpa npore ypbl UMEIOT THII
TList u SIBISIIOTCS BXOJHBIMU Y BBIXOAHBIMH. Oniepaliviul BbIICICHUSI K 0CBOOO-
XKICHUS TAMATH B IIPOLEAYPE HE UCIIONB30BaTh. C MOMOIIBIO 3TOW MPOLIETYPHI
100aBUTh BTOPOM M3 MCXOAHBIX CIIMCKOB B KOHEIl MEPBOTO M BHIBECTHU ajpeca
NIEPBOTO, MOCIEAHETO U TEKYIIETO 3JIEMEHTOB 00BEIMHEHHOI'O CITMCKA.

Dynamic68. Jlanbl yka3areaud Ha ICPBBIA, MOCACAHMA W TEKYIIUH 3JIEMEHTHI
JBYX HEMYyCTBhIX ABYCBsI3HbIX cnuckoB. Mcmonws3ys tun TList (cMm. 3aganue
Dynamic59), onucare nponenypy InsertList(L;, Ls), KoTOpas BCTaBIsSE€T BCe
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AIIEMEHTHI U3 CHCKa Ly (B TOM e MOPSJIKE) B CIIUCOK L1 Mepe]] ero TeKyIInM
AJIEMEHTOM; B PE3y/lbTaTe CMHUCOK Lo CTAaHOBUTCA MyCTHIM. TEKyIIUM 3JIEMEH-
TOM CITUCKAa L CTaHOBUTCS MEPBBIA M3 BCTABICHHBIX dyieMeHTOB. O0a mapa-
MeTpa TpoleAypbl UMEtOT TUTl TList U SABIAIOTCS BXOAHBIMU U BBIXOAHBIMHU.
Onepanuu BbIIECTIECHUS U OCBOOOXKACHHS MaMSATH B MPOLEAYPE HE HUCIONIb30-
BaTh. C MOMOUIBIO 3TOM MPOIEAYPbl BCTABUTh BTOPOU U3 UCXOJHBIX CITUCKOB B
TEKYIIYIO MO3UIIMIO TIEPBOTO U BBHIBECTH apeca MepBOro, MOCIEIHETO U TeKY-
IIETO 3JIEMEHTOB 00BETMHEHHOTO CITUCKA.

Dynamic69. [/lanbl ykazarenu Ha MEepBbIiA, MOCICTHUN U TEKYIIUH AIEMEHTHI IBYX
IBYCBSI3HBIX CIHCKOB (BTOPOU CITUCOK MOXKET OBITH MyCThIM). McTionb3ys Tum
TList (cm.3aganue Dynamic59), onucars npouenypy MoveCurrent(L, Lo),
KOTOpas TMepeMellacT TeKYIIUH 3JIeMEHT chucka L; B CHUCOK Lo (9JIEMEHT
BCTaBJISIETCS MOCJE TEKYLIEro 3JIEMEHTa clucka Lo U caM CTaHOBUTCS TEKY-
UM, B CNHUCKE L; TEKYyIIMM CTAaHOBUTCS CIEAYIOMIMNA DJIEMEHT WU, €CIU
CJIEYIOIIETO 3JIEMEHTa HE CYIIECTBYET, MOCaeaHMi 31emMeHT). O0a mapameTpa
npoueaypsl umerorT Tun TList u ABIsIOTCS BXOAHBIMU M BBIXOAHBIMU. Oniepa-
IIUH BBIJCIICHUSI U OCBOOOXKICHUS MaMATH B MPOLIEAYPE HE HUCIONb30BaTh. C
TIOMOIIIBIO ATOM MPOIEAYPHl IEPEMECTHTh TEKYIIMI JIEMEHT MEePBOTO CITUCKA
BO BTOPOH M BBIBECTH aJipeca MEepPBOTo, MOCIEAHETO M TEKYIIETro AJIEMEHTOB
MOJTyYEHHBIX CIHCKOB.

Cnuncok ¢ 6apbepHbLIM 3NIeMEHTOM

Hcnonb3oBannas B 3agannsax Dynamic3 1-Dynamic69 peanu3zamus 18yCBSI3HO-
r'O CIIMCKa B BUJIC IICTIOYKH y3JI0B, OTPAaHUUYCHHOM 0 KpasiM HYJIEBBIMH yKa3aTEIIsIMH,
HE SIBJISICTCSI €AUHCTBEHHO BO3MOYKHOU. /[BYCBA3HBIN CIIMCOK MOYKHO TAKXKE Peasu-
30BaTh B BUJIC 3AMKHYMOU TIETIOYKH y3J0B C JOTOJHUTEIBHBIM QUKMUBHBIM, VI
bapbepHbiM, SIEMEHTOM. JTOT OapbepHBIN AJEMEHT CBsI3aH CBOMMU moysiMu Next
u Prev ¢ mepBbIM U MOCIETHUM «HACTOSIIUMY 3JIEMEHTOM CITUCKAa COOTBETCTBEH-
HO, TIOTOMY, UMesI yKa3aTellb Ha OapbepHBIN AJIEMEHT, MOXXHO Cpa3y MEepPerTH Kak
K MEpPBOMY, TaK U K IOCJEIHEMY 3JIEMEHTY CIIMCKa (€CTECTBEHHO, NEPBBIA U TO-
CIIEAHUMN JIEMEHTBI TAKXKE CBS3aHbI C 0APEPHBIM JIEMEHTOM CBOMMHM TOJIsIMU Prev
u Next cooTBeTcTBEHHO). /{151 paboThl ¢ IBYCBSI3HBIM CIUCKOM, CHA0>KEHHBIM 0Oa-
PBEPHBIM 3JIEMEHTOM, JOCTATOYHO XPAaHUTh JBa yKa3aTens: Barrier, yka3zbIBaromuid
Ha OapbepHBIN deMeHT, 1 Current, yKa3bIBarOIUK HA TEKYITUN 3JIEMEHT (KOTOPBIN
MOXXET OBITh KaK «HACTOSIIIIUM», TaK U OaphepHbIM 31eMeHTOM). [Tosne Data 6apbep-
HOTO DJIEMEHTa MOXXET OBITh MPOW3BOJIBHBIM; JJISI OMPEAEICHHOCTH €ro OOBIYHO
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nosnaratoT paBHbIM 0. [lycmoii cnucox B JaHHOW peajv3aliu MpeJCTaBIseT co0oi
€IMHCTBEHHBIN OapbepHBIN ANEMEHT, «3aMKHYTBIA Ha ceOs».

3ananus Dynamic70-Dynamic80 NOCBSIIEHBI 08YCEA3HbIM CRUCKAM C Dapbep-
HBIM 3/1eMEHMOM.

Dynamic70. Jlauwr yka3arenu Py u Py Ha TMEPBbIA M TOCIEIHUN AJIEMEHTHI JIBY-
CBSI3HOTO CIIHICKA, PEATM30BAaHHOTO B BUJC IICMTOYKH y3JI0B, OTPAaHUYCHHOH 10
KpasiM HYJIEBBIMHU yKa3aTeJsiIMU (€CIu CIUCOK MycT, To Py = Py = NIL). I[Ipeo6-
pa3oBaTh UCXOHBIN CIUCOK B yuxaudeckuu cnucok (cM. 3aganue Dynamic55),
CHaOXEHHBIA Oapvepuvim dnemenmom. bapbepHbIl 3JEMEHT JOKEH UMETh
3Ha4eHre 0 ¥ OBITH CBSI3aH CBOMMM TOJIsIMUA Next U Prev ¢ mepBbIM U mocie-
HUM 3JIEMEHTOM HCXOJIHOTO CITMCKa (B CIy4ae IMyCTOr0 MCXOMHOTO CIIHMCKA TI0-
nst Next u Prev GapbepHOro sieMeHTa JOKHBI YKa3blBaTh HAa caM OapbepHBIit
srieMeHT). BriBecT ykaszarens Ha OapbepHBIN 3JIEMEHT MOJIYYEHHOTO CIIHCKA.
Onepanuro BBIACICHUS MaMAITH UCIOJIB30BaTh TOJIBKO JUIS CO3JIaHUs Oapbep-
HOTO DJIEMEHTA.

Dynamic71. [ansl ykazareau P; u Py Ha OapbepHbIi M TEKYLIUH DIIEMCH-
Thl JBYCBSI3HOTO CIUCKa (O CIIUCKE C OApbepHbIM I1eMeHmOoM CM. 3aJaHue
Dynamic70). Pa36uth crimcok Ha JBa, epeHecs BO BTOPOU CIHCOK BCE dJie-
MEHTBI OT TEKYIIIETO J0 MOCIEAHET0 U T00aBUB KO BTOPOMY CIIUCKY OapbepHBIN
sneMeHT. Ecnam Tekymmii 3I€MEHT MCXOJHOTO CIHUCKa SBIAETCS OapbepHBIM
AIIEMEHTOM, TO BTOPOMU CIHUCOK JOJIKEH ObITh MYCTHIM (TO €CTh COCTOSTH TOJIb-
KO U3 0apbepHOro 3jeMeHTa). BbiBecTH ykaszareib Ha OapbepHBIM AJIEeMEHT
BTOpOro crnucka. Omnepamuio BbIJCICHUS MaMSITH UCIOJIb30BaTh TOJIBKO IS
co3/1aHus 6apbepHOTO JIEMEHTA BTOPOTO CITHCKA.

Dynamic72. Jlanst ykazarenu P, u P, Ha OapbepHbIE SIEMEHTHI IBYX JABYCBSI3HBIX
CITUCKOB (O CIHUCKE ¢ bapvepubvim dnemenmom cM. 3amanne Dynamic70). O0b-
€IMHUTH UCXOJHBIC CITUCKH, CBS3aB KOHEI] MEPBOTO U HAYajI0 BTOPOTO CITUCKA
(6apbepHBIM 3JIEMEHTOM OOBEIMHEHHOTO CIMCKa JIOJDKEH OCTaThCsi Oapbep-
HBIN 3JIEMEHT MEPBOTO CIHCKA). BRIBECTH yKa3aTenn Ha MEPBBIN M 110 CICTHUMA
AIIEMEHTHI 00BETUMHEHHOTO CITUCKA (€CM 00bEeIMHEHHBIN CITUCOK SIBIISETCS ITy-
CTBIM, TO JBAXJbl BHIBECTH YyKa3aTellb Ha ero OapwepHbiii smeMeHT). [locne
yIaJeHUsl JHUIIHET0 0aphepHOro JIEMEHTa OCBOOOIUTH 3aHMMAaeMyl0 UM Ta-
MSTb.

Dynamic73. Jlaubl yka3atenu Py u Py Ha GapbepHbI€ 3JIEMEHTBI ABYX JBYCBS3HBIX
CITUCKOB (O CHHUCKE C bapveprvim dnemenmom cM. 3ajanue Dynamic70). O0b-
€IUHUTH UCXOJHBIC CITUCKU, CBS3aB KOHEI] MEPBOTO U HAyajao BTOPOTO CIHUCKA
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(OapbepHBIM 2IEMEHTOM OOBEAMHEHHOTO CIMCKA JIOJDKEH OCTaThCs Oapbep-
HBII JIEMEHT BTOPOrO CHUCKA). BpIBecTH yka3zarenu Ha MEpBbIA U MOCIEIHUIMA
3JIEMEHTHI 0OBbETMHEHHOTO CIHMCKA (€CTM 00BEIUMHEHHBIN CITUCOK SBJISICTCS ITY-
CTBIM, TO JBaXKJbl BBHIBECTH yKa3aTejb Ha e€ro OapwbepHbId anemeHt). [locie
yIaaJeHUs JIMIIHETO OaphepHOTO DJIEMEHTa OCBOOOAWTH 3aHUMAeMyI0 UM Tia-
MSTh.

Dynamic74. Hanwl ykazarenun P; u P, Ha OapbepHBI M TEKYyIIUH >JeMeH-
Thl JABYCBA3HOTO CHHCKa (O CHUCKE C OApbepHbiM 31eMeHmOM CM. 3a/IaHHe
Dynamic70). Taxxe mano gucio N (>0) u vabop u3z N umcen. Onucarh THUI
TListB — 3amuck ¢ momsimu Barrier u Current Tuma PNode (mmonst yka3siBaroT
COOTBETCTBEHHO Ha OapbEepHBIN M TEKYIIHMH 3JIEMEHTHI CITUCKA) — U TIPOLICYPY
LBInsertLast(L, D), koTopast 100aBIsI€T HOBBIA AIEMEHT CO 3HaUYeHUeM D B KO-
Her crrcka L (L — BXogHOM 1 BeIXoaHOM mapametp tumna TListB, D — BxomHoM
napamMmeTp 1iejoro tuma). Jlo0aBiIeHHBIN 371eMEeHT CTaHOBUTCS TekymuMm. C mo-
MOIIIBIO ATOM MPOIEAYPHI T00aBUTh B KOHEIl HCXOAHOTO CITMCKA JaHHBIA HaOOP
guces (B TOM K€ TOPSIIKE) U BRIBECTH aJIpeC TEKYIIETO 3JIEMEHTA MOTYy4YeHHOTO
CITHCKA.

Dynamic75. dansl ykazarenu P; u Py Ha OapbepHbId M TEKYIIUH 3JeMeEH-
Thl JBYCBS3HOrO crnucka. Taxxke manHo uwcio N (>0) u HaGop u3z N uu-
cen. Ucnonp3ys tun TListB (cm. 3amanme Dynamic74), onmcars mpouemypy
LBInsertFirst(L, D), kotopasi 100aBisieT HOBBIM 3JIEMEHT cO 3HaueHueM D B
Hayasio crnucka L (L — BxonHOM U BeIXoAHOM napametp tuna TListB, D — Bxox-
HOW mapaMmeTp uenoro Tuma). JJo0aBlIeHHBIN AIEMEHT CTAHOBUTCS TEKYILHM.
C noMoIpt0 3TOM MpoLeaypbl 100aBUTh B HAYAJIO UCXOJHOTO CIIMCKA JaHHBIM
Ha0op uucen (1o0aBIeHHBIC YhCia OyayT pacnoiaraTbCs B CIIUCKE B 00paTHOM
HOPSIZIKE) U BBIBECTHU Q/IpEC TEKYLIETO 3JIEMEHTA MOJyYEHHOTO CIUCKA.

Dynamic76. Jlausl yka3atenu P; u Py Ha GapbepHBIN M TEKYIHI 3JI€MEHTHI JBY-
CBSI3HOTO crircka. Takoke jgaHbl maTh yncen. Menonssys tun TListB (cm. 3aaa-
Hue Dynamic74), onucars npouenypy LBInsertBefore(L, D), kotopast BcTaBs-
JISI€T HOBBIW AJIEMEHT CO 3HaYeHUeM D mepes TeKYIIUM 3JIeMEHTOM ciucka L (L
— BXOJIHOM U BBIXOJHOM TapameTp tuna TListB, D — BxomxHOM mapamerp 1ie-
Joro Tuma). BCcTaBleHHBIN 3JIEMEHT CTAHOBUTCS TEKYIIUM. C MOMOIIBIO ATOM
MPOLEIYPbl BCTABUTH ISTh JAHHBIX YUCEN B MCXOJHBIA CIHCOK U BBIBECTH
HOBBIM aIPEC €r0 TEKYIIETO JJIEMEHTA.

Dynamic77. Jlausl yka3atenu P; u Py Ha GapbepHBIN M TEKYIIHI 3JI€MEHTHI JIBY-
CBS3HOTO crrcka. Takxke manbl 1aTh uncen. Mcnonb3ys tun TListB (cMm. 3ama-
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Hue Dynamic74), onucars npouenypy LBInsertAfter(L, D), koropast BcTaBisieT
HOBBII 3JIEMEHT CO 3HauY€HUEM D Mociie TEKyLIEero 3ieMeHTa cnucka L (L —
BXOJIHOM M BBIXOAHOM mapameTp Tuma TListB, D — BXomHOM mapaMeTp Menoro
tuna). BcraBineHHbIN AeMEHT cTaHOBUTCS TeKylUM. C MOMOIIBIO 3TOU MPO-
LEypbl BCTABUTH IIATh JaHHBIX YHCEI B UCXOAHBINA CIMCOK U BBIBECTH HOBBIU
aZpec €ro TEKyLIero 3JIEMEHTA.

Dynamic78. lansl yka3atenu P; u P Ha GapbepHBIN M TEKYIIUI 3JIEMEHTHI JBY-

cBszHoro crucka. Mcnons3yss tun TListB (cM. 3amanue Dynamic74), omnu-
catb mponeaypbl LBToFirst(L) (menaer TeKymIMM NEPBBIA AJIEMEHT CIIHC-
ka L), LBToNext(L) (aenaer TeKyuuM B CHUCKE L CIEAYIOUIUN 3JIEMEHT),
LBSetData(L, D) (nmpucBamBaeT TEKymeMmy 3JeMEHTy crnucka L 3HadeHue D
LEJIOr0 TUIA, €CJIM JAHHBINA 3JIEMEHT HE SBISIETCS OapbepHbIM) U (YHKLHIO
IsBarrier(L) moruyeckoro tuna (Bo3Bpaiiaer TRUE, €Cld TEKYIIUWA 3JIEMEHT
cnucka L siBIsieTcsl ero OapbepHBIM 3JIEMEHTOM, U FALSE B MPOTHUBHOM CITy-
yae). [lapamerp L umeer tun TListB; B npouenypax LBToFirst u LBToNext
OH SIBJIIETCSI BXOJHBIM U BBIXOJHBIM. C MOMOIIBIO 3TUX MPOUEAYp U (PyHKIIHIA
IIPUCBOUTDH HYJIEBbIC 3HAYEHHUS 3JIEMEHTAM HMCXOJHOTO CIUCKA C HEYETHBIMU
HOMEpPAMH U BBIBECTH KOJUYECTBO AIEMEHTOB B CIIUCKE, a TAK)KE HOBBIN afpec
TEKYLIEro 3JIEMEHTa CIUCKa. bapbepHbIil 3JIEMEHT NP MOJCUYETE SJIEMEHTOB HE
YYUTHIBATD.

Dynamic79. lanb! ykazarenu Py u Py Ha OapbepHBIA U TEKYIIUN 3JIEMEHTHI JIBY-

cBs3HOTO criucka. Mcmonw3ys tum TListB (cM. 3amanune Dynamic74), onucarh
nponienypsl LBToLast(L) (menmaer TeKymuM MOCICAHUN 3JIEMEHT CIucka L),
LBToPrev(L) (nenaet TeKylMM B CIIMCKE L MPEAbIIYIIUN AJIEMEHT) U (yHK-
uuto LBGetData(L) uenoro tuna (Bo3BpallacT 3HAYEHUE TEKYIIETO SJIEMEH-
ta cnucka L). Tlapamerp L ummeer tunm TListB; B mpouenypax LBToLast u
LBToPrev oH sBnsieTcs BXOAHBIM M BBIXOAHBIM. C MOMOIIBIO 3TUX MPOIIE-
ayp U pyHKUHMIA, a Takke ¢ ucnoib3oBaHueM (pyHkuuu IsBarrier u3 3ananus
Dynamic78, BbIBECTH BCE YETHBIC 3HAYCHHS IJIEMEHTOB HCXOMHOTO CIHCKA,
pocMaTpuBasi CIUCOK C KOHIIAa. BhIBeCcTH Takke KOJIMYECTBO SJIEMEHTOB B
cnucKe. bapbepHbIil AIEMEHT MPU MOACUETE JIEMEHTOB HE YUUTHIBATD.

Dynamic80. [lans! ykazarenu P u P, Ha OapbepHBIA U TEKYIIUN JIIEMEHTHI HEITY-

CTOTO JIBYCBSI3HOTO CITMCKA, MPUYEM TEKYIIWW SJIEMEHT HE COBIagaeT ¢ Oa-
peepHbIM. Mcnonb3ys tun TListB (cMm. 3amanne Dynamic74), onucars QyHK-
nuto LBDeleteCurrent(L) menoro tuma, yaaisiolmlyl U3 COUcCKa L TEKyIIHi
AJIEMEHT W BO3BPAILIAIONIYIO0 €ro 3HayeHue (L — BXOIHOW M BBIXOJHOW Tapa-
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metp tuna TListB). TekylmuM CTaHOBUTCS CHEAYIOIIUNA 3JIEMEHT WM, €CIH
CIEIYIONINI 3JeMEHT SIBISETCS OapbepHBIM, MPEIbIIYIIUNA AJIEMEHT CIHUCKA.
OyHKIMS Takke 0CBOOOXKIAET MaMATh, 3aHUMAEMYIO YJIaJ€HHBIM 3JIEMEHTOM.
Ecnu Texymum 3J1eMEHTOM SIBIIIETCS] OapbepHbIN JIEMEHT, TO (PYHKIIUS HE BbI-
MOJHSIET HUKAKuX JeicTBui U Bo3Bpamaer 0. C moMouipio 3Toi QyHKIMH,
a taxke ¢yHkiuu IsBarrier u3 3aganus Dynamic78, ynanuTe U3 HCXOAHOTO
CIIMCKA IATh 3JI€MEHTOB (MJIU BCE JIEMEHTHI, €CJIM UX MEHEE ISTH) U BbIBECTU
UX 3HaueHus. BbIBECTH Tak)Ke HOBBIM aJIpec TEKYIIEro JIEMEHTa CIHCKA.

N36paHHble 3af4aHnA U3 pasnnyYHbIX rpynn

3amaHus U3 JAHHOTO paszenia (HapsAay co BCEMHU 3aJlaHusMu rpymnn Begin,
Integer u Boolean) BkiitoueHbI B CBOOOIHO pACTIPOCTPAHIEMYIO OECILIATHYIO MUHU-
sepcuto 3amadHuka. B Hagane QopMymMpOBKH KaXXIOTO 3aJlaHMsl B KBaJpaTHBIX
CcKkoOKax yKa3bIBa€TCsl MM, MO/ KOTOPBIM 3TO 3aJlaHU€ BXOIUT B MOJIHYIO BEPCHUIO
3a/Ia4YHUKA.

YcnoBHbIN onepaTop U onepaTtop Bbibopa

Mix1°. [1f4] Jlarsl Tpy menbix urciia. HalTH KOJWYECTBO MONIOXKUTEIBHBIX YHCEIT B
HUCXOIHOM Habope.

Mix2°. [If6] Jansl aBa yuciia. BeiBecTn Oosbliiee U3 HUX.

Mix3°. [1f8] Jausl aBa umcna. BeiBecTn BHavane OobIee, a 3aT€M MCHBIIEE W3
HUX.

Mix4°. [If12] Jlarbl Tpu yucna. HaiiT HauMeHbIIee U3 HUX.

Mix5°. [1f22] JlaHbl KOOpAUHATHI TOYKH, HE JCKAIEeH HAa KOOPAUHATHBIX 0cax OX
u OY. Onpenenutb HOMEP KOOPJIWHATHOM YETBEPTH, B KOTOPOM HAXOJUTCA
JTaHHas TOYKA.

Mix6°. [1f26] Jlns maHHOrO BEIIECTBEHHOIO X HANTH 3HAYCHHUE CIEAYIomeh (yHK-
WY f, MPUHAMAIOIIEH BEIIECTBCHHBIC 3HAUCHUS:

—x, ecmmx <0,
f(x) = x? ecmm0<x<2,
4, ecaux > 2.
Mix7°. [Case4] lan HOMep Mecsla — IejIoe 4YKucio B auana3one 1-12 (1 — sH-
Baph, 2 — (eBpansb u T. 1.). OnpenaenuTb KOJTUIECTBO THEH B 3TOM MECSIIE sl
HEBHCOKOCHOI'O Tojia.
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Mix8°. [Case9] [ansbl nBa mensix yucia: D (ieHb) u M (Mecsi), Onpeaesionme
MPaBUJIbHYIO JaTy HEBUCOKOCHOTO roaa. BeiBectu 3nauenus D u M it nartel,
CICIYIOIIECH 32 YKa3aHHOU.

OnepaTtopbl UUKNa

Mix9°. [For5] JlaHo BelecTBEHHOE YnCI0 — IieHa 1 Kr koHdeT. BeiBecTH CTOUMOCTh
0.1, 0.2, ..., 1 kr KOoH(}eET.
Mix10°. [For12] Jano nienoe unciao N (>0). Halitu npousBeneHue
1.1-1.2-1.3-...
(N coMHOXHUTETICH).
Mix11°. [For13] Jano nemnoe unciao N (>0). HaliTn 3HaueHUe BBIpasKCHUS
1.1 —12+13— ...
(N cnaraeMpIx, 3HaKU YepEayIOTCs). YCIOBHBINA ONepaTop HE UCIOJIb30BaTh.
Mix12°. [Forl5] Jlano BemecTtBeHHOE ynciio 4 u 1ienoe unucio N (>0). Halitn 4 B
cTeneHu N:
AN =4.4-...-4
(uncna A nepeMHoOkarTCcsi N pas).
Mix13°. [Forl6] Jano BemecTBeHHOE Ynciio A U nenoe unciio N (>0). Mcmonb3ys
OJIMH IIMKJI, BBIBECTH BCE IIeJIbIe cTeneHu yucia 4 ot 1 1o N.
Mix14°. [For19] Jano uenoe unciao N (>0). Haiitu npousBeacHue
N!'=12-....N
(N—gpaxmopuar). YToObl M30€KaTh METOYNCICHHOTO TEPETIOTHEHNS, BHIYHUC-
JSTh 3TO TPOU3BEACHHUE C MTOMOIIBI0 BEIICCTBEHHOW MEPEMEHHOW M BBIBECTH
€ro Kak BEIECTBEHHOE YHUCIIO.
Mix15°. [For20] dano nienoe uncino N (> 0). Mcnonb3ysl OMH UK, HAUTH CYMMY
1I'+21+31+...+N!
(Bepaskenue N! — N—gpaxmopuan — o003HaUYaeT MPOU3BEACHNUE BCEX IIEIIBIX
gucen ot 1 jo N: N!=1-2-...-N). UToObI n36€xarh 11eJIOYUCICHHOIO TIepe-
MOJIHEHM S, IPOBOJIUTH BHIYHCIICHHS C TTOMOIIBIO BEIIECTBEHHBIX MTEPEMEHHBIX
Y BBIBECTH PE3yJIbTaT KaK BEIISCTBEHHOE YHCIIO.
Mix16°. [For33] Jlano menoe uucino N (>1). I[locaenoBarenbHOCTh uucen Pubo-
Hayuu F i (11e70ro TUa) onpeaesisieTcs CAeayoluM 00pa3oM:
Fi=1, Fo=1, Fr=Frg o+ Frg_1, K=3,4,....
BriBectu snementhl Fy, Fo, ..., Fy.

Mix17°. [For36] [Jdaus 1ienbie moyiokuteabubie uncia N u K. Halitu cymmy
1€ +2K +  + NK,
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UtoObl m30ekaTh MEJOYMCICHHOTO TEPEeNOIIHeHUs, BBIYHUCISATh CllaraeMble
TOM CyMMBI C IOMOUIBIO BEIIECTBEHHOM IIEPEMEHHOM U BBIBOIWTH PE3YJIb-
TaT KaK BEIIECTBEHHOE YHUCIIO.

Mix18°. [Whilel] Jlanbl monoxxurensabie unciia 4 u B (4 > B). Ha oTpe3ke miuHbI A
pa3MeNIeH0 MaKCUMaJIbHO BO3MO)KHOE KOJIMUECTBO OTPE3KOB JIMHBI B (6e3
HanoeHui). He ucnone3ys onepanuu yMHOXKEHUS U JICICHUS, HAUTU JUTHHY
HE3aHATOU 4acTH OTpe3Ka 4.

Mix19°. [While2] Jlaubsl nmonoxutenbubie uncia A u B (A > B). Ha orpeske mu-
HBl A pa3MENIeHO MAaKCUMAIIbHO BO3MOXXHOE KOJIMYECTBO OTPE3KOB JUTHHBI B
(6e3 Hamoxenwmii). He umcronb3ysl onepanmuu YMHOXEHUsI W JCICHUS, HAWTH
KOJINYECTBO OTPE3KOB B, pa3MEUICHHBIX Ha OTPE3KE A.

Mix20°. [While4] Jlano mienoe unciao N (>0). Eciin oHO SBISCTCS CTEIEHBIO YHC-
na 3, To BeIBeCTH TRUE, €CJIM HE SIBIISICTCS — BBIBECTH FALSE.

Mix21°. [While7] lano menoe uucio N (>0). HaliTu HauMeHbIIee I€JI0€ IOJIO-
JKUTEIbHOE uMclo K, KBaapaT KoToporo npesocxomut N: K2 > N. ®yHkuuio
U3BJICYCHUS KBaJIPATHOTO KOPHS HE MCITOJIb30BaTh.

Mix22°. [Whilel1] Jlano nienoe uucino N (>1). BeiBecTr HauMeHbIIIEEe M3 HETBIX
yuceln K, 1y KoTopeix cymma 1 + 2 + ... + K Oyzmer Oosblie win paBHa N, U
camy 3Ty CyMMY.

Mix23°. [Whilel12] Jlano nenoe umcio N (>1). BeiBecTr HanOonbllee U3 HEIbIX
yucen K, 1y1s Kotopbix cymma 1 + 2 + ... + K Oyzner MeHbllle Wi paBHa N, u
camy 3Ty CyMMY.

Mix24°. [While22] Jlano uenoe umcio N (>1). Eciu oHO sBIsieTcs npocmulm,
TO €CTh HE MMEET IMOJIOKUTEIBHBIX JeauTeNield, kpome 1 U camoro cebsi, TO
BbIBECTH TRUE, HHAU€ BHIBECTH FALSE.

Mix25°. [While23] JlansI 11e/1ble MOI0KUTEIbHEBIC uncaa A u B. Haiiti ux nauboins-
wuti oowui oenumens (HO/), ucnons3yst areopumm Eexauoa:

HOJI(4, B) = HO/I(B, A mod B), ecmu B # 0, HOJI(4, 0) = A.

NMocnepoBatenbHocTu. Mpoueaypbl U (pyHKUUN.
MWHUMYMbI 1 MaKCUMYMBbI

Mix26°. [Series1] JlaHbl AecsATh BEIIECTBEHHBIX YKcell. Haitn ux cymmy.

Mix27°. [Series15] Jano nenoe unciio K 1 HaOOp HEHYJIEBBIX IICNIBIX YHCEIT; TIPH-
3HaK ero 3aBepiieHus — yucio 0. BeiBecTrn HOMEp mepBOro yucia B Habope,
oomnbmiero K. Eciu Takux yucen HET, TO BeiBecTH (.
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Mix28°. [Series16] Jlano menoe uucino K ¥ HAOOp HEHYJIEBBIX LEIBIX YHUCEN; MPH-
3HaK ero 3aBepineHust — yucio (. BeiBecTn HOMEp mocienHero yrcia B Habope,
oonbmiero K. Ecin Takux uucen HeT, TO BeiBecTH (.

Mix29°. [Series17] JlaHO BelecTBEHHOE YHUCIO B, 1eioe uncio N u Habop u3
N BENIeCTBEHHBIX YHCEN, YIMOPSIOYCHHBIX MO BO3pacTaHUIO. BeiBecTH 3i1e-
MEHTBI Habopa BMECTE C YUCIIOM B, COXpaHss yHOPsAI0YEeHHOCTh BBIBOIUMBIX
YHCEJL.

Mix30°. [Series19] Jlano nemnoe yucino N (> 1) u Habop u3 N 1eibix 4ucell. Bol-
BECTH T€ DJIEMEHTHI B HAOOpe, KOTOPhIE MEHBIIE CBOETO JICBOTO COCEna, W
KOJIMUECTBO K TaKMX 3JIEMEHTOB.

Mix31°. [Series21] Jano menoe unciao N (> 1) u HaObop u3 N BEIICCTBCHHBIX UH-
cen. [IpoBeputb, 0Opa3yer U JaHHBIH HAOOP BO3PACTAIOIIYIO ITOCIIET0BATEIIb-
HOCTh. Ecin oOpasyet, To BeiBecTH TRUE, €CITH HET — BBIBECTH FALSE.

Mix32°. [Series30] [ansr nienslie unciaa K, N, a Takke K HaOOpOB HEJbIX YHUCEI
o N 3JIEeMEHTOB B KaX11oM Habope. [[is kaxaoro Habopa BEIBECTH CYMMY €T0
DIIEMEHTOB.

Mix33°. [Proc4] Omnwmcare mponenypy TrianglePS(a, P, S), BBIYHCISIONIYIO IO
CTOPOHE d PAaBHOCTOPOHHETO TPEYrojbHUKa ero mepumerp P = 3-a W Iio-
mane S = a*+/3/4 (a — BXomHO#, P u S — BBIXOJHBIC ITAPAMETPHI; BCE ITa-
paMeTphl SBISIOTCS BEIIeCTBEHHbIMU). C TIOMOIIBIO 3TOW MPOIEAYPhl HAUTH
MEPUMETPHI U IUIOMAAN TPEX PAaBHOCTOPOHHHMX TPEYTOJIHHUKOB C JaHHBIMHU
CTOPOHAMH.

Mix34°. [Proc8] Omucarp npouenypy AddRightDigit(D, K), noGaBisroiyo K 11e-
JoMy ToJIoKUTeNbHOMY unciy K crpaBa 1udpy D (D — BXOAHOU mapameTp
1EJI0TO THIA, JeKamui B Auama3one 0-9, K — mapaMeTp I11eJI0T0 THIIA, SBIISHO-
IIUICS OTHOBPEMEHHO BXOJHBIM M BBIXOIHBIM). C TTOMOIIIBIO 3TOW MPOIIEAYPHI
MOCJICIOBATEILHO JT00aBUTh K JIAHHOMY 4uciTy K cripaBa JaHHbIC U(PPBI D1 U
Do, BBIBOJIST pe3yJIbTaT Ka)Ja0ro T00aBICHUS.

Mix35°. [Proc21] Omnucarp pynkuuo SumRange(4, B) 1enoro Tuia, HaxoasIIyro
CyMMY BCE€X LIeJbIX uKcen oT 4 10 B BkiatouuTenbHo (A u B — uensie). Eciu
A > B, To dyukmusa Bo3pariaet 0. C moMoIpio 3Tol GYyHKIIMH HANTH CYMMBI
yncea oT A 1o B u or B no C, ecam gansl uncia A, B, C.

Mix36°. [Proc25] Onucarp ¢ynkimio [sSquare(K) J0ru4eckoro Tviia, BO3Bpaliaro-
uryro TRUE, ecii 1enbld mapametrp K (>0) sBiaseTcs KBaapaToM HEKOTOPOTO
LIEJIOTO Yucia, U FALSE B MPOTUBHOM ciiy4yae. C ee MOMOIIbI0 HAWTH KOJIUYe-
CTBO KBa/IparoB B HaOope u3 10 meabIX MOJ0KHUTEIBHBIX YHCEII.
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Mix37°. [Proc40] Omnucarp pynkuuto Expl(x, £) BemecTBeHHOro tumna (mapamer-
PHBI X, € — BELIECTBEHHBIE, € > (), HAXOAIILYIO IPUOIIKEHHOE 3HaUeHUE (QyHK-
A exp(x):

exp(x) =1+x+x%Q2)+x3/@N+ ... +x"(n) + ...
(n! =1-2-...-n). B cymme yunThIBaTh BCE ciaraemblie, Oombire €. C TOMOIIBIO
Expl HaiiTh mpuOIMKEHHOE 3HAYEHUE PKCIIOHCHTHI [T IAHHOTO X TIPH IIECTH
JaHHBIX €.

Mix38°. [Minmax1] JdaHo nenoe uucio N u Habop m3 N uyucen. Haltu MuHu-
MaJIbHBIA M MaKCUMaJIbHBIA M3 JJIEMEHTOB JIAHHOTO HAaOOpa W BBIBECTH HX B
yYKa3aHHOM ITOPSIJIKE.

Mix39°. [Minmax6] JlaHo uenoe uucio N u Habop u3 N nensix yucenl. Haitu
HOMEpa MEePBOr0 MHHUMAJILHOTO M MOCJICIHET0O MaKCHMAJIbHOTO 3JIEMEHTa U3
JaHHOTO Ha0Opa M BBIBECTH MX B YKa3aHHOM IOPSIKE.

Mix40°. [Minmax12] /laHo menoe umciio N u Habop u3 N ducen. Haiitu munHu-
MaJbHOE IMOJOKUTEILHOE YHCI0 M3 JaHHOTO Habopa. Eciam monoxuTenbHbIC
gucia B Habope OTCYTCTBYIOT, TO BbhiBecTH 0.

Mix41°. [Minmax26] /lano memoe uncio N u Habop u3 N 1enbix gucel. Haiitu
MaKCHMaJIbHOE KOJMYECTBO YETHBIX YHCENI B HaOope, Maynux moapsan. Ecim
YEeTHBIC YMCIIa B HA0OpE OTCYTCTBYIOT, TO BhIBeCTH 0.

MaccuBbl 1 CTPOKM

Mix42°. [Array7] lan maccuB pa3mepa N. BeiBecTH ero aneMeHTHI B 00paTHOM
TIOPSITTKE.

Mix43°. [Array47] Jlan memoducieHHbIH MaccuB pasmepa N. HaiiTu komnyecTBO
Pa3IUYHBIX DJIECMEHTOB B JJAHHOM MacCCHBE.

Mix44°. [Array60] dan maccuB A pazmepa N. ChopMupoBaTh HOBBII MacCUB B TOTO
e pa3Mepa Io CICAYIIIEeMy MPAaBHITY: JIEMEHT By paBeH CyMME DJIEMEHTOB
MaccuBa 4 ¢ HoMepamu oT K 110 N.

Mix45°. [Array68] [lan maccuB pa3mepa N. [loMmeHATh MECTaMU €r0 MHHUMATHHBIN
Y MaKCHUMAJIbHBIN AJIEMEHTHI.

Mix46°. [Array112] [lan maccuB 4 pasmepa N (< 6). YIOpsIOUUTh €ro 1Mo Bo3pac-
TAHUIO METOZIOM COPTHPOBKU NPOCHbIM 0OMEHOM («NY3bIPbKOBOIY» COPMUPOG-
Koti): TpOCMaTpUBaTh MaCCUB, CPABHUBAS €T0 COCETHUE IEMEHTHI (A1 U Ao, Ao
U A3 ¥ T. 11.) 1 MEHSS UX MECTaMH, €CJIH JICBBIN 3JIEMEHT Maphl OOJIBIIE TIPABOTO;
IOBTOPHUTH ONHUCaHHbIC JeHCTBUS N — 1 pa3. IJiss KOHTPOJIS 3@ BBIMOIHICMBI-
MU JICHCTBUSMH BBIBOJUTH COICPKMMOE MacCHBA IMOCJIE KaKI0To IPOCMOTDA.
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Y4ecTh, 4TO IPH KAKJOM MIPOCMOTPE KOJIMYECTBO aHATTM3UPYEMBIX Map MOXXHO
YMEHBIIUTH Ha 1.

Mix47°. [Arrayl16] Jlan nenouucnennsiii MmaccuB 4 pasmepa N. HazoBeM cepueil
rpynmny TOAPST UAYLIIUX OJMHAKOBBIX JIEMEHTOB, a OIUHOU cepul — KOIUYe-
CTBO 3THUX JJIEMEHTOB ([UTMHA cepur MOkeT ObITh paBHa 1). ChopmupoBarhb
JIBa HOBBIX IICJIOUMCIICHHBIX MaccuBa B u C OJMHAKOBOTO pa3Mepa, 3allicaB B
MaccuB B JUIMHBI BCEX CEPUI MCXOIHOTO MaccHBa, a B MaccuB C — 3HAUYCHUS
AIIEMEHTOB, 00Pa3yIOIINX 3TU CEPUH.

Mix48°. [Matrix7] Jlana marpuiia pasmepa M x N u nenoe uncio K (1 < K < M).
BriBectr 3neMeHTsI K- CTPOKHA JAHHOW MaTPHULIBI.

Mix49°. [Matrix24] Jlana marpuia pasmepa M x N. B kaxaoM cToiOme MaTpHiibl
HANTHU MAaKCUMAaJbHbBIN 3JIEMEHT.

Mix50°. [Matrix53] /lana marpuna pazmepa M X N. [loMeHATh MeCTaMH CTOJIOCI]
C HOMEpOM | M MOCHEAHHUA U3 CTOJOIOB, COACPKAIIMX TOIBKO TOJOKUTEIIb-
Hble d7eMeHThl. Ecian TpeOyeMbIx CTONOIOB HET, TO BBIBECTH MaTpuily 0e3
W3MEHEHHM.

Mix51°. [Matrix82] [lana kBaaparHas Matpuia 4 nopsiaka M. Halitu cymmy siie-
MEHTOB KaXKJIOW €€ JHaroHaliy, MmapajuieIbHOW MIaBHOW (HaYyuHasi C OJIHOAJIe-
MEHTHOW JuaroHanu A4i jr).

Mix52°. [Matrix88] [lana xBaaparHas marpuna nopsaka M. OOHYIUTH IEMEH-
Thl MATPUIIBI, JICKAIIME HUKE ITIABHOW JIWAroHajd. YCJIOBHBIA ONEpAaTop HE
HCIIOJIb30BaTh.

Mix53°. [String9] [Hano detHoe yucio N (>0) u cumBonsl C; u C,. BeiBecTn
CTPOKY IUTMHBI N, KOoTOpasi COCTOUT U3 uepenyrouuxcs cumBosioB C; u Co,
HaunHadg ¢ C;.

Mix54°. [String10] Jlana ctpoka. BeIBecTH CTpOKY, COIEpKaIIyl0 T€ e CHMBOJIBI,
HO PACIOJIOKEHHBIE B 00PaTHOM TOPSIIIKE.

Mix55°. [String29] Hdan cumBon C u ctpoku S, Sy. Ilepen kKakapiM BXOXKICHUEM
cuMmBoia C B CTPOKY S BCTaBUTh CTPOKY S).

Mix56°. [String41] Jlana cTpoka, cocTosmas U3 pycCKUX CIIOB, Pa3/IEICHHBIX MPO-
Oemamu (OOHUM WJIUM HECKOJIBLKUMHU). HaliTh KOIMYECTBO CIIOB B CTPOKE.

Mix57°. [String70] dana cTpoka, coaeprxaiias JIJATHHCKHE OyKBBI U CKOOKH TPEX BH-
10B: «()», «[]», «{}». Ecniu ckoOku paccTaBieHbI MIPABUIBHO (TO €CTh KaXKI0H
OTKPBIBAIOIIEH COOTBETCTBYET 3aKphIBatOIasi CKOOKa TOTO ke BUa), TO BbIBE-
cti yucio 0. B mpoTUBHOM city4dae BBIBECTH WJIM HOMEP MO3UIMH, B KOTOPOK
pacrojioxeHa repBasi OolMOOYHasi CKOOKa, WITH, €CIIM 3aKpPhIBAIOLIUX CKOOOK
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HE XBaraert, uuciio —1.

dannbl

Mix58°. [File2] Jlano nms daiiina u memoe yucio N (>1). Co3narh daiia neiasbix
9UCe)I C JIAaHHBIM MMEHEM W 3allicaTh B HETo N TEPBBIX IOJOXKHUTCIBHBIX
YeTHBIX uncen (2, 4, .. .).

Mix59°. [File25] Jlan daiin BeleCTBEHHBIX YUCEI. 3aMEHUTh B HEM BCE DJIEMEHTHI
Ha UX KBaJpaThl.

Mix60°. [File43] [an ¢aiin npousBosbHOTO THNa. C031aTh €0 KOMUIO C HOBBIM
UMEHEM.

Mix61°. [File48] Hanbl Tpu (aiina mensix yncea OAMHAKOBOTO pa3Mepa C MMEHa-
Mu S 4, Sp, Sc 1 ctpoka Sp. Co3mare HOBBIN (aiyl ¢ UMEHEM Sp, B KOTOPOM
Yepe0BaIMCh OBl SJIEMEHTHI HCXOMHBIX (haiiIoB C OMHUM M TEM K€ HOMEPOM:

A1, Bi, Ci, Az, Bs, OCy,

Mix62°. [File67] [dan cTpokoBbIii (aitn, coaepkammii marel B ¢dopMare
«JICHb/MECSIYTO», MPUYEM IOJ JACHb M MECSI OTBOIUTCS IO JBC IO3HIIHH,
a mox rox — 4deteipe (Hampumep, «16/04/2001»). Co3nare aBa (aiina menpx
YHCEJ, MIEPBBIM U3 KOTOPBIX COJACPKUT 3HAYCHUS JHEH, & BTOPOM — 3HAUYCHUS
MECSIIEB JUIS IaT U3 UCXOIHOTO CTPOKOBOTO (haiiyia (B TOM K€ MOPSIIIKE).

Mix63°. [File74] Jaubl nBa menbix uucia [, J u (aiia BEeleCTBEHHBIX YHUCEN, CO-
JEpKAIIUNA 3JIEMEHTBI KBAaJIpaTHOW MaTpHIIbl (M0 CTpOKaMm). BeIBECTH 3eMeHT
MaTpPHIIBI, PACIIOIOKEHHBIM B [-ii CTpOKe W J-M CTOJOIE (CTPOKH M CTOIOIIBI
HyMmepyroTcs oT 1). Eciau TpeOyeMblii 3JIeMEHT OTCYTCTBYET, TO BhiBecTH 0.

Mix64°. [Textl] [lano umMs daiina u 1emnble moaokureabHbie uncia N u K. Co3aaTh
TEKCTOBBIN (Daiiyl ¢ yKa3aHHBIM MMCHEM M 3alucaTh B HEro N CTPOK, Kaxaas
U3 KOTOPBIX COCTOUT M3 K CUMBOJIOB «™*» (3BE370UKa).

Mix65°. [Text4] Jlan TekcTOBBIN (haiin. BeIBeCTH KOJIMYECTBO COACPIKAIIMXCSI B HEM
CHMBOJIOB M CTPOK (Mapkepbl KoHITOB cTpok EOLN u konna daiina EOF npu
MOJICUETE KOJIMYECTBA CHMBOJIOB HE YUUTHIBATH ).

Mix66°. [Text21] Jlan TekcToBbI# (aii, comepkaiiuii 0ojiee TpeX CTPOK. YIaIUTh
U3 HETo MOCJICTHUE TPU CTPOKH.

Mix67°. [Text34] /laH TeKCTOBBIA (aii, COACp AIIMK TEKCT, BHIPOBHECHHBIN 10
JICBOMY Kparo. BEIPOBHATH TEKCT IO TTPAaBOMY Kparo, T0O0ABHB B HAYAJIO KaXKIOM
HEIYCTON CTPOKHM HY)KHOE KOJHYECTBO MPOOEIoB (IIMPUHY TEKCTa CUHUTATh
paBHoit 50).
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Mix68°. [Text42] Jlaubl BemiecTBeHHbIe yncia A, B u nenoe uuciao N. Co3narh
TEKCTOBBI (ails1, comepkaiiuii TabuIy 3HaYeHUH (QyHKIMU /X HA TPOMe-
KyTke [4, B] ¢ marom (B — A)/N. Tabnauiia COCTOUT U3 ABYX CTOJOIOB: C apry-
menTamu x (10 mo3uimii, U3 HUX 4 1O APOOHYIO YaCTh) M CO 3HAYCHUSIMHU +/X
(15 mo3unuit, u3 HUX 8 moj ApoOHYI0 4acTh). CTONOLBI BEIPABHUBAIOTCS 10
IIPaBOMY Kparo.

Mix69°. [Text57] Jdau TexcroBwlii (aiiia. Ilomcuurarh 4KMCIO MOSBICHHH B HEM
KaXJI0M cmpounotl (TO €CTh MAJICHbKOW) pyCCKOW OYKBBI M CO37aTh CTPOKOBBIH
daiin, 3JeMEeHThl KOTOPOr0 UMEIOT BUJ «<OyKBa>—<4YHCIIO €€ MOSBICHUN>)
(mammpumMmep, «a—25»). BykBbI, OTCYTCTByOIIHE B TEKCTE, B (hailyl HE BKIIFOYATH.
CTpoku ynopsiJounuTh 10 BO3PACTAHUIO KOJAOB OYKB.

CocTtaBHble TUNbI AaHHbLIX B npoueaypax n yHKLUAX.
PekypcuBHble anropuTmbil

Mix70°. [Param1] Omucarp ¢ynkiuo MinElem(4, N) 1nienoro Tuma, HaXoIsIIyro
MHUHUMAJIBHBIN 3JIEMEHT LEJI0YMCIEHHOT0 MaccuBa 4 pasmepa N. C moMonibro
3TOM (PYHKIMHU HANTH MUHUMAaJIbHbBIE JIEMEHTHI MacCUBOB A, B, C pa3zmepa N 4,
Np, No COOTBETCTBEHHO.

Mix71°. [Param17] Omucare npouenypy ArrayToMatrCol(4, K, M, N, B), dop-
MUPYIOIIYIO 10 BEIIECTBEHHOMY MaccuBy A pa3mepa K marpuily B pa3Mmepa
M x N (marpuiia 3amoJIHSIETCS JIEMEHTaMu MaccuBa A 1o CToJIOnam). «JIuiii-
HUE» AJIEMEHThl MacCMBa UTHOPUPYIOTCS; €CJIM 3JIEMEHTOB MACCUBA HENOCTa-
TOYHO, TO OCTaBIIMECS 3JEMEHThl MaTpulbl moJjararorcs paBHbiMH 0. [IBY-
MEpHBI MacCUB B SIBJISETCS BBIXOAHBIM MapameTpoM. C MOMOIIbIO 3TOM Mpo-
LEAypbl HA OCHOBE JAaHHOro maccuBa A pasmepa K u uensix yucen M u N
chopmupoBarb MaTpuily B pasmepa M x N.

Mix72°. [Param41] Onucats npoueaypy SplitStr(S, W, N), kotopast GopMHpYeT 110
JaHHOU cTpoke S maccuB W cioB, Bxoasuux B S (MaccuB W u ero pasmep N
SIBJISIFOTCS BBIXOAHBIMH TMapameTrpamu). Crnogom cuuTaercsi Habop CHUMBOJIOB,
HE CO/Iep KaIHi MpOoOEeI0B M OTPAaHUYCHHBIN MPOoOeIaMy WX HadaIoM/KOHIIOM
CTPOKHU; MPEINOoIaraeTcs, 4To CTpoka S coaepkut He 6onee 10 cnoB. Mcnomns-
3ys pynknuro SplitStr, HallTH KOMMUYECTBO CIIOB N, comep Kaliuxcs B JaHHON
CTpOKE S, U caMU 3TH CJIOBA.

Mix73°. [Param51] Omnucars npouenypy AddLineNumbers(S, N, K, L), nobassiio-
Y0 B HAYAJIO KaXKJI0M CTPOKH CYILIECTBYIOIIETO TEKCTOBOTO (pailyia c UMeHeM S
€€ MOPSAIKOBBII HOMEp: NepBasi CTpoKa nojaydaetr Homep N, Bropas — N+ 1 u
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T. 1. HoMep otoOpaxaercs B K MO3UILMAX, BRIPABHUBAETCS 10 TIPABOMY Kparo
U OTHeNseTCsl OT mocienytomero Tekcra L npodemamu (K > 0, L > 0). Ecom
cTpoka (aiiia sBIsSeTCs MyCTOM, TO OHA TaKKe HyMepyeTcs, HO MpoOebl mo-
cie HoMmepa He ao0aBisitorcs. [IpuMeHUTs ATy mponeaypy K JaHHomy Qaiiy,
UCIMOJIb3Yys YKa3aHHble 3HaueHust N, K u L.

Mix74°. [Recurl] Onucarh pekypcuBHyio (yHKIno0 Fact(N) BelecTBEHHOrO THIIA,
BBIYHCIISIIONTY IO 3HAYCHHUE hakmopuana

N!'=12-...N

(N > 0 — mapametp 1ienoro tumna). C moMoIibpio 3Tol (yHKIIMU BBHIYUCIUTH
dbaxkTopuabl MSATU JAHHBIX YHCEII.

Mix75°. [Recurl0] Onucarp pekypcuBHyio pynkmuo DigitSum(K) 1enoro tuima,
KOTOpasi HAXOAUT cymMMy I (dp 11emoro uncia K, He UCIOJIb3Ys OIepaTop MHUKJIA.
C moMotipio 3Toil QYHKIUM HAWUTH CyMMBI (P 71 TATH JAHHBIX IIEJIBIX
YHUCelL.

Mix76°. [Recurl4] BeiBecTr 3HaUCHHUE IICIIOYMCIICHHOTO BBIPAKCHMS, 3aJaHHOTO B
BUJIE CTPOKH S. BeipakeHue onpenenseTcs CIeayImM 00pa3om:

<BbIpakeHHE> ::= <mudpa> | <BblpakeHue>+ <mudpa> |
<BBIpaKeHUE™> — <1udpa>
Mix77°. [Recurl5] BeiBecTr 3HaUEHHE IICIOUHMCIACHHOTO BBIPAXKCHUS, 3a/IaHHOTO B
BUJIE CTPOKH S. BripaxkeHue onpeaensieTcs CleayomuM o0pa3om:

<BBIp@XXEHUE> ::= <TepM> | <BbIpaxeHue>+ <repm> |
<BbIpaXXCHUEC> — <TCpM~>
<tepm> 1= <mudpa> | <repm> * <gudppa>

Mix78°. [Recur16] BeiBecTr 3HaUeHHE IICJIOUHUCACHHOTO BBIPAXKCHUS, 3a/IaHHOTO B
BUJIE CTPOKH S. BripaxkeHne onpeaensieTcs CieayomuM o0pa3om:

<BBIp@XXEHUE> ::= <TepM> | <BbIpaxeHUe>+ <Tepm> |
<BbIpaXCHUEC> — <TCpM~>

<tepm> : 1= <oueMeHT> | <repM> * <3IeMEeHT>

<3]IEMEHT> ::= <uudpa> | (<BbIpaxkeHuE™>)

Mix79°. [Recurl7] BeiBecTr 3HaUCHHE IICIIOUHUCIACHHOTO BBIPAXKCHUS, 3a/IaHHOTO B
BUJIC CTPOKH S. BhIpaxkeHHe onpeeisaeTcs CASIyOIUM 00pa3oM:

<BbIpakeHHE> ::= <uudppa> |
(<BBIp@KCHHE><3HAK><BBIPAKCHUEC™)
<3HaK> 1= 4| — | *

Mix80°. [Recurl8] [TpoBepuTh MPaBUILHOCTH BEIPAXKCHHS, 33JAHHOTO B BUJIC HEY-
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CTOU CTPOKHU S (BBIpaKEHHE OIpPEACIIIeTCS 10 TEM K€ IpaBuiaM, 4To U B 3a-
nanun Mix79). Ecnu BbIpaskeHHE COCTaBJIEHO MPABWIBHO, TO BbIBECTU TRUE,
WHa4e BBHIBECTH FALSE.

Mix81°. [Recur25] daHo aepeBo niryOMHBI N, Kakias BHYTPEHHsS BEpIIMHA KOTO-
poro umeet K (< 10) HemocpeacTBEHHbBIX TOTOMKOB (HyMepyroTcst oT 1 g0 K).
Kopenb nepesa umeetr Homep 0. 3anucaTh B TEKCTOBBIN (hailil ¢ TaHHBIM UMeE-
HEM BCE BO3MOXHBIE IyTH, BEAYIHME OT KOPHS K JUCThiM. [lepebupars myTH,
HauMHasi C «CaMoTo0 JIEBOTO» U 3aKaHUYMBAsi «CaMbIM MpaBbIM» (IIPU 3TOM Iep-
BBIMU 3aMEHSTh KOHEUHBIE DJIEMEHTHI IIyTH).

OuHaMnyeckue CTPYKTypbl AaHHbIX

Mix82°. [Dynamic2] Jlan agpec P; 3anucu tuna TNode. Dta 3amuch cBsi3aHa I10-
smem Next co cieayrouen 3anvMchbi0 TOrO K€ TUIMA, OHA, B CBOK OYEpellb, —
CO CIENYyIoIIEH, U Tak Jainee A0 3amucy, noje Next KoTopoi paBHO NIL (Ta-
KM 00pa3oM, BO3HUKACT yenouka CBS3aHHBIX 3amuceil). BriBecTn 3HaueHUS
nosieit Data 11711 Bcex 371€eMEHTOB LETIOUKH, OIUH)Y yenoyku (TO €CTh YUCIO €€
AIIEMEHTOB) U aJIpeC €€ MOCIEAHErO 3JIEMEHTA.

Mix83°. [Dynamic3] /lano uucio D u ykaszarenb P; Ha BEpIIMHY HEIYCTOTO CTe-
ka. Jlo6aBUTh d7€MEHT cO 3HadeHHeM [ B CTEK M BBIBECTH ajapec P, HOBOM
BEPIIIUHBI CTEKA.

Mix84°. [Dynamic5] Jlan yka3zareiab P; Ha BEpIIMHY HEMyCTOro cTeka. M3Bieub
W3 CTEKa MEpPBbIN (BEpXHUM) AJIEMEHT U BBIBECTH €r0 3HaYeHHe D, a Takxke
anpec P, HOBOM BepIIMHBI CT€KAa. EciM mociie M3BJICYECHUS SJIEMEHTa CTEK
OKa)KETCs MyCThIM, TO TOJOXKUTHh Po = NIL. Ilociie u3BiaeueHus: 3JIeMeHTa U3
CTEKa OCBOOOAUTH MaMATh, 3aHUMAEMYIO 3TUM DJIEMECHTOM.

Mix85°. [Dynamic8] lanbl ykazarenu P; u P Ha BEpIIMHBI AByX HEMYCTBHIX CTE-
koB. IlepemecTuTh BCE 37IEMEHTHI M3 MEPBOTO CTEKa BO BTOPOH (B pe3yibrare
AJIEMEHTHl MEPBOTO CTEKa OyayT pacrojararbCsi BO BTOPOM CTEKE B IOPS/I-
Ke, 00paTHOM HMCXOJHOMY) M BBIBECTU aJpec HOBOW BEPIIMHBI BTOPOTO CTEKA.
Omnepanuu BbIICICHUS] 1 OCBOOOKICHHS MaMSITH HE UCIIOJIb30BaTh.

Mix86°. [Dynamic10] /lan yka3arenr P; Ha BepilnHy HemycTtoro creka. Co3marh
JIBa HOBBIX CT€Ka, IEPEMECTUB B MEPBbIA U3 HUX BCE DJIEMEHTHI MCXOAHOTO
CTE€Ka C YETHBIMH 3HAYEHHSIMU, & BO BTOPOM — C HEUETHBIMH (IJIIEMEHTHI B
HOBBIX CT€Kax OyayT pacrojararbcsi B MOpsAKe, 0OpaTHOM HCXOIHOMY; OIUH
M3 ATUX CTEKOB MOXKET OKa3aThCsi MyCThbIM). BhIBeCTH ajapeca BEpIIUH MOJTY-
YEHHBIX CTEKOB (JIJI1 MYCTOro CTeKa BhIBECTH NIL). Omnepanuu BbIJCICHUS U
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OCBOOOXK/IEHUS MTAMSITH HE UCIIOJIH30BATh.

Mix87°. [Dynamicl1] Jlan ykazarenp P; Ha BepUIMHY CTeKa (€CJIH CTEK MYCT, TO
P; = NIL). Taxxe nano uncino N (>0) m Habop u3 N umcen. Onucarb TUII
TStack — 3amucek ¢ onaum monem Top Tumna PNode (monie yka3biBaeT Ha sep-
wuny cmexa) — u npouenypy Push(S, D), kotopast 700aBiser B cTeK S HOBBIMA
AJIEMEHT co 3HaueHueM D (S — BXOAHOMU U BbIXO/IHOM mapameTp tuna TStack, D
— BXOJIHOM mapamMeTp 1esoro tuma). C momorso npouenypsl Push mo6aButh
B MCXOJIHBIM CTEK JaHHBIA HAOOp uucen (mocieaHee Yuciio OyAeT BepIIMHOM
CTEKa) M BBIBECTH aJIpeC HOBOW BEPIIIMHBI CTEKA.

Mix88°. [Dynamic30] Jlan yka3arenb P, Ha Ha4yajo HEIyCTOW IEMOYKH AIEMEHTOB-
3anucert Tuna TNode, cBSI3aHHBIX MEXTy co00# ¢ momorbio mojs Next. Hc-
nosib3ys nosie Prev 3anucu TNode, npeoOpa3oBars UCXOAHYIO (00HOCBA3HYIO)
IIETIOYKY B 08YC653HY10, B KOTOPOH KaXKIbIM DJIEMEHT CBSI3aH HE TOJIBKO C TIO-
CICAYIONIMM 3JIeMEHTOM (C MoMOIbi0 1o Next), HO U ¢ MPeabIAYIINUM (C
nomoIieio mojs Prev). [lone Prev mepBoro snemMeHTa MoJ0XKUTh paBHBIM NIL.
BriBecTu ykazatenb Ha MOCIEIHUN IEMEHT IPeoOpa30BaHHOMN LIETIOUKH.

Mix89°. [Dynamic49] Jlan yka3zarens P; Ha IEPBBIA DJIEMEHT HEIYCTOTO JBYCBSI3-
HOTO crcKa. [leperpynmupoBaTh €ro 3JIeMeHTHI, IEPEMECTUB BCE AIIEMEHTHI C
HEYECTHBIMH HOMEpPAaMH B KOHEI[ CTTHCKa (B TOM K€ MOPSIKE) U BHIBECTH yKa3a-
TeJIb Ha TIEPBBIM AJIEMEHT IPeoOpa3oBaHHOTO criucka. Omnepanuu BhIACICHUS
¥ OCBOOOXKJICHMSI TTaMsITH HE UCIOJIb30BaTh, MoJisi Data He U3MEHATh.

Mix90°. [Dynamic55] /lan yka3arenab Py Ha IEPBBIA JIEMEHT HEIYCTOrO JIBYCBS3-
HOTO crnucka. [IpeoOpa3oBaTh CIIUCOK B YUKIUYECKULL, CBSI3aB €r0 MOCICTHUN
AJIEMEHT ¢ TOMOIIBI0 ToJi Next ¢ MepBbhIM, a MEPBBIA 3JEMEHT C MOMOIIBIO
noJist Prev — ¢ mocienHuM, U BBIBECTH yKa3aTellb HA JIEMEHT, KOTOPBIA ObLI
TIOCJICTHUM SJIEMEHTOM HCXOJIHOTO CITHCKA.
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