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OOwee onucaHue

DnekrponHHbIi 3amaunuk Programming Taskbook npennasnauen ams oOyue-
HUS porpaMMUpOBaHuIO Ha si3bikax Pascal, Visual Basic, C++, C#. On conepxur
1000 y4eOHBIX 3aJaHMM, OXBATHIBAIOIINX BCE OCHOBHBIC pa3ieiibl 0a30BOro Kypca
IPOrpaMMHUPOBAHUS: OT CKASIPHBIX THIIOB M YIIPABJISIONINX OIEPaTOPOB IO COCTAB-
HBIX CTPYKTYpP JAaHHBIX, PEKYPCUBHBIX aJITOPUTMOB U YKa3aTeJICH.

Bepcus 4.4 3amaunuka Programming Taskbook peanusoBana mis ciemyro-
mux cpen: 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 (s3p1ku Visual C++ 7.0, Visual Basic .NET u Visual C# NET).

Kpome Toro, 3aauHUK MOXKET HCIIOIb30BaThCSI COBMECTHO C yUeOHOM cucTe-
moii mporpammupoBanus Pascal ABC (asrop C. C. MuxaikoBuu).

3amaunnk Programming Taskbook npemocrasnser ywammmces ciemyromme
BO3MOYKHOCTH:

O0TOOpaKEHME Ha dKpaHE TeKCTa 3aJaHUS U CBA3AHHBIX C HUM JaHHBIX;
JEMOHCTpAIUs MPAaBUIBHBIX Pe3yIbTaTOB JJIs KaXIO0TO 3aJIaHMUs;
MPEIOCTABICHUE UCXOIHBIX JTAHHBIX MPOrpaMMe YUaIlerocs;
JOTIOJTHUTEIBHBIN KOHTPOJIb 3a ONepalusMi BBOJIa-BBIBO/IA,

MIPOBEPKA MPABWIBHOCTH PE3YJBTATOB, MOJYYCHHBIX MPOrPAMMON;

3amIuCh B OCOOBIN ¢hatin pezynomamos nHOOPMALMKM O KaKJIOM TECTOBOM HC-
MBITAHUN TIPOTPAMMBI,

perucTpanus 3aJaHus KaK BBITIOJHEHHOTO IOCIE HAJJIC)KAIIEro KOJUYeCTBa
YCIEITHBIX TECTOBBIX MCIBITAHUI IMPOTPAMMBI, IIPOBEICHHBIX TTOIPSI.

Hcnonb30BaHue 3JIEKTPOHHOIO 3aJauHUKa CYIIECTBEHHO YCKOPSET Ipolecc
BBITIOJIHEHUSI 33JIaHUM, TaK KaK U30aBIseT y4allerocs OT JOTMOJHUTEIbHbBIX YCUIIUN
10 OpraHW3allMu BBOJIa-BBIBOJIA, YTO OCOOEHHO YHOOHO Mpu 00pabOTKE MACCHUBOB,
CTpPOK, (haiijIoB U AMHAMHYECKUX CTPYKTYp. [IpenocTaiss yuamiemycs roTOBbIE HC-
XO/IHbIC TaHHBIC, 33JTAYHHUK aKIIEHTUPYET €ro BHUMaHHUE Ha pa3paboTKe U MPOTrpaMMm-
HOW pealu3aliy aieopumma PEeIleHus 3aJaHui, TprudeM pa3HooOpa3re UCXOTHBIX
JaHHBIX 00€CTIeYnBaACT HAJICKHOE mMecmuposarue PeAsIOKEHHOTO alropyuTMa.

PDF-Bepcus 3amaunuka Programming Taskbook conmepxxut dopmynupoBku
BCEX y4eOHBIX 3afaHuil. PopMyIHpOBKH OTPOPMATUPOBAHBI B COOTBETCTBHUHU C TI€-
YaTHBIM BapHaHTOM 3aJauHKKa, KOTOPBIN MpuBeeH B KHUrax «lIpakTtukym mo mpo-
rpaMMupoBaHUIO Ha s3bike [lackanby (aBTop M. D. AGpamsiH) u «OCHOBHI IPOrpam-
mupoBaHus Ha a3bike [Tackane» (aBTopbl M. O. Ab6pamsH u C. C. MuxajikoBuu).
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3amaHus, TOMEUCHHBIC CHMBOJIOM «3Be37049ka» (*), MOXXHO BBITIOJNHATH B Jie-
MOHCTPALIMOHHOW BEpCUU 3aJlauHMKa, HEe TPeOyIoUIell crelalbHON PerucTpau.
Hwxe npuBOaUTCS CIMCOK 3TUX 3aIaHUM:

Begin3, Begin7, Beginl0, Beginl7, Begin22, Begin27, Integer3, Integers,
Integerl1, Integer20, Integer29, Integer30, Booleanl, Boolean7, Booleanl0,
Boolean20, Boolean29, If4, 1f6, If8, If12, 1f22, 1f26, Case4, Case9, For5, Forl2,
Forl3, Forl5, Forl6, For19, For20, For33, For36, Whilel, While2, While4, While7,
Whilell, Whilel2, While22, While23, Seriesl, Seriesl5, Seriesl6, Seriesl7,
Series19, Series21, Proc4, Proc8, Proc21, Minmax1, Minmax26, Array7, Array47,
Arrayl16, Matrix7, Matrix82, String9, String41, File25, File43, File48, Textl,
Text4, Text21, Paraml, Param39, Recurl, Recurl7, Recurl8, Recur25, Pointer2,
Pointer3, Pointer5, Pointer8, Pointerl 1, Pointer30, Pointer49, Pointer55.

Jlist Toro, 4ToOBl YNPOCTUTH BHIOOp 3aJaHUM, JOCTYIHBIX B JIEMO-BEPCHH,
BCE OHM OOBEIMHEHHI B CIENHAIBHYIO Tpymmy Demo (cM. pa3aen «3agaHusi 1eMo-
BEPCUNY).

NpenBaputenbHble 3aMmeyaHus

[Tpu bopmynrupoBKe 3a1aHNN HE HCTIOJIB3YIOTCS IMMOHITHS M UMEHA, crierndude-
CKHE JUISI KOHKPETHOTO SI3bIKa IMPOTPaMMHUPOBAHHMS, 32 HCKIIOYCHUEM 0003HAYCHUS
HYne6020 yKkazameins NIL, KOTOpO€ UCTO0JIb3yeTCs B 3afaHusX rpymnmbl Pointer («Yka-
3aTeNd U TUHAMHYECKUE CTPYKTYpBl JaHHBIX»). OTMeTnM, uto rpynmna Pointer He
BKJIIOYEHA B HAOOp 3amaHuii 1t sa3b1koB Visual Basic u C#.

Ecam o Turie MCXOMHBIX WIIM PE3YJIBTUPYIOIINX YUCIOBBIX JaHHBIX B 3aJaHUU
HUYETO HE CKa3aHO, TO NPEANOJIaraloTcs sewjecmeeHHvle NaHHbIE. VCKatoueHue
COCTaBJIsIeT Tpynmna 3aaaHuil Pointer, B KOTOpOii BCE YHCIIOBHIC TaHHBIC CUUTAIOTCS
yenvimu, 1 B GOPMYyIUPOBKAX 3aJaHUN 3TO 0COO0 HE OTOBAPUBACTCH.

CuuTaercsi, 4TO BEIISCTBECHHBIC JaHHBIC TEHEPUPYIOTCS C MTOMOIIBIO JaTdynuKa
CITy4alHBIX YUCEN, TOATOMY BEPOSTHOCTD MOSIBJICHUS B HICXOJHOM HA0Ope ABYX 00U-
HAKOBbIX BEIICCTBEHHBIX YHMCEN MPEHEOPES)KMMO Majia (B 4aCTHOCTH, 3TO O3HAYaeT,
YTO J1I000M HA0OP BEIIECTBEHHBIX YUCEI COACPKHUT eOUHCMBEHHbIIL MUHUMAJIbHBIH
1 €MHCTBEHHBI MaKCHMAaJIbHBIM 2JIEMEHT).

Bo Bcex 3amanusx Ha 00pabOTKy Maccugos (Kak OJHOMEPHBIX, TaK U ABYMEp-
HBIX) Ha4aJIbHOE 3HAYCHHUE JII000ro MHeKca cuuTaeTcs paBHbIM 1. Ecnu B 3amanun
HE YKa3aH MaKCHMaJIbHBIM pa3Mep MCXOIHBIX MaCCHBOB, TO €T0 HAJ0 CYUTATh PaB-
HbIM 10 st oqHOMEpHBIX U 10 X 10 111 1ByMEpHBIX MaCCUBOB.



Beoa 1 BbIBOA AaHHbIX, onepartop npuceanBaHunsA 5

MakcumanbHbIN pa3Mep UCXOIHBIX (ailio8 HE YKAa3bIBAETCA, IO3TOMY MPHU pe-
IICHUH 3aJlaHui Ha (alijIbl HE CIeAyeT MCIOJIb30BaTh BCIIOMOTaTeIbHbIE MACCHUBHI,
coJieprKallie BCe MEMEHThl UCXOAHBIX (DailyioB, OHAKO JTOMYCKAETCs UCIOJIb30Ba-
HUE gcnomozamenvhuix gaiuios. Bee ucxoaupie (ailibl CYMTAIOTCS CYIIECTBYIOIIH-
MU, 332 UCKIIFOUEHUEM CIIEHHAIBHO OTOBOPEHHBIX CIIyYaeB, B KOTOPBIX CYIIECTBOBA-
HUE UCXOJHBIX (ailioB TpeOyeTcs MPOBEPSITh B XOJE BHIMIOJHEHUS 3aJaHMUs.

BBoa 1 BbIBOA OaHHbIX, onepaTop npucBanBaHus

Bce BXOAHBIC U BBIXOJAHBIC JAaHHBIC B 3aJaHUAX STOU T PYIIbI ABJIAIOTCA BCIIC-
CTBCHHBIMH YHCJIAMH.

Begin1. /lana cropona kBaapara a. Haiitu ero nepumerp P = 4-a.

Begin2. [lana ctopona kBaapara a. Haiitu ero miomans S = a.

Begin3*. Jlanbl cTopoHbI HpsiMoyroyibHUKa a U b. Haliti ero miomane S = a-b u
nepumetp P = 2-(a + b).

Begin4. Jlan mumamerp okpyxHoctu d. Halitm ee mimmny L = mw-d. B kadectBe
3HAUYECHUS T UCIIOIb30BaTh 3.14.

Begin5. lana mmmna pebpa ky6a a. Haiitu o6bem xy6a V' = @ u miomans ero
TMIOBEPXHOCTH S = 6-a°.

Begin6. [lanbl qiuHEI pebep a, b, ¢ IpsAMOYTroabLHOTO Hapaiuieiaenuneaa. Haiitu ero
ooveM V = a-b-c u mmomaas nosepxHoctu S = 2-(a-b + b-c + a-c).

Begin7*. Haiitu nnmuHy OKpyXHOCTH L ¥ TUIOIIAIhL Kpyra S 3aaHHoro paanyca R:

L=2-1R, S =mR%

B kagyecTBe 3HaYeHUs1 T UCHOJIb30BaTh 3.14.

Begin8. Jlansr nBa uncna a u b. Halitn ux cpeonee apugpmemuueckoe: (a + b)/2.

Begin9. Jlanbr nBa HeoTpumaTrenbHBIX uncia a U b. Haiitn ux cpeonee ceomempu-
yeckoe, TO €CTh KBaJPaTHBIH KOPEHb M3 MX NPOU3BEICHUS: v/ a-b.

Begin10*. Jlanbl 1Ba HeHYJIEBBIX uKcia. HaliTu cyMMy, pasHOCTb, POM3BEACHHUE
4aCTHOE UX KBAJIPaTOB.

Begin11. Jlanbl nBa HeHyneBbIX uncna. HaiiTu cymMmy, pa3HOCTB, TPOU3BEICHHUE U
YaCTHOE UX MOAYJIEH.

Begin12. Jlanbl KaTeThl IPSIMOYTOJILHOTO TPEYTONbHUKA a U b. HaliTh ero rumote-
HY3y ¢ u TiepumeTp P:

c=Va®+b> P=a+b+ec.
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Begin13. Jlanbr nBa kpyra ¢ oOmUM LEHTPOM U paauycamu R u Ry (Ry > R»).
HaiiTu nmomaau sTux KpyroB S U So, a Takke MIOMAAb S3 KOJIbIA, BHEITHUM
paanyc KOTOPOTO PaBeH R, a BHYTPEHHUN pAaanyC paBeH Ro:

S1=m(R1)%, Sy = m(R2)?, S3 =381 — Ss.
B kauecTBe 3HaY€HHS T UCIOJIB30BATH 3.14.

Begin14. Jlana nnuna L okpykHoctu. Haiitu ee paguyc R u momans S Kpyra,
OTPaHMYEHHOTO 3TOH OKPYKHOCTEIO, yUUThIBas, uto L = 2-7m-R, S = 7-R?. B
KaueCTBE 3HAYEHUS 7 MCIOJIb30BaTh 3.14.

Begin15. Jlana momane S kpyra. Haiitu ero nuamerp D u AnuHy L OKpY>KHOCTH,
OTPaHUYMBAIOIIEH ITOT KPyT, yuuThIBas, uto L =2-7m-R, S =m-R?. B kauecTBe
3HAQUECHUS T UCIIOIb30BaTh 3.14.

Begin16. Haiitu paccrosHue Mexay IByMs TOYKAMH C 33JaHHBIMH KOOpJIWHATA-
MU X1 B X9 Ha YACIIOBOM OCH: x5 — X1|.

Begin17*. Jlaubl Tpu Touku A, B, C Ha 4yucinoBoii ocu. Haiitu amunb! orpe3koB AC
u BC u ux cymmy.

Begin18. Jlans! Tpu Touku 4, B, C na uucnoBoii ocu. Touka C pacronokeHa MExKIy
toukamu A u B. Haittu npousBenenue qiuH orpe3koB AC u BC.

Begin19. /lanbl koopAMHATHI IByX MPOTHBOIOJIOKHBIX BEPIIMH MPAMOYTOJIbHHKA!
(x1, ¥1), (x2, y2). CTOpOHBI HPSIMOYTOJIbHUKA MapaJUIEIbHbl OCSIM KOOPJIWHAT.
Haiitu nepumeTp U Tomaas 1aHHOTO MPSIMOYTOJIHHUKA.

Beqgin20. Haiitu paccrosiHue MeXIy IByMsl TOUKaMU C 3aJIaHHBIMH KOOpJAHMHATaMHU
(x1, y1) ¥ (x2, ¥2) Ha TIOCKOCTU. PaccTosiHre BeIUUCISIETCSA TI0 popmyrie

V2 — x1)? + (2 — 1)

Begin21. Jlanbl KOOpUMHATHI TPEX BEPUINH TPEYTOIbHUKA: (X1, V1), (X2, V2), (X3, V3).
Haiitu ero mepumeTp 1 IUIOMIAAL, UCTIONB3YS POPMYITY IJISl PACCTOSTHUS MEXK-
Iy IByMs TOYKaMU Ha TiockocTH (cM. 3amanue Begin20). s HaxoXKACHUS
TUIONIA/IM TPEYTOIBHUKA CO CTOPOHAMHU a, b, ¢ UCTIONIBb30BaTh (hopmyny I epona:

S=vp—a)p@—->b@p-o,

e p = (a + b + ¢)/2 — nonynepumemp.

Begin22*. TTlomeHsaTh MECTaMU COIEPIKUMOE TIEPEMEHHBIX 4 U B ¥ BBIBECTU HOBBIC
3HaueHusA 4 u B.

Begin23. [lansr nmepemennsic A, B, C. I3MeHHUTh BX 3HAYCHHUS, IIEPEMECTHUB COIEP-
xumoe A B B, B— B C, C — B A, 1 BIBECTH HOBBIC 3HAYCHUS IEPEMEHHBIX A,
B, C.

Begin24. Jlanwl nepemennsiec 4, B, C. I3MEHUTD WX 3HAYCHHMSI, IEPEMECTUB COJIEP-
xumoe A B C, C — B B, B— B A, ¥ BBIBECTH HOBbIC 3HAYECHUS IEPEMEHHBIX A,
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B, C.

Begin25. Haiitu 3nauenue gynkuuu y = 3x% — 6x> — 7 npu 1aHHOM 3HAYEHUH X.

Beqin26. Haiitu 3nauenue dynkmmu y = 4(x—3)° — 7(x—3)3 + 2 npu ganHOM
3HAYCHUH X.

Begin27*. lano uncio A. Beraucauth A°, HCIIOIB3ys BCIOMOTraTENbHYIO IIepPEMEH-
HYIO M TPM OIEpaly YMHOKeHHs. I 3TOro mocieoBaTelbHO HaX0AuTh A2,
A*, A%. BelBecTH Bce HaiiieHHBIE CTENEHH uncia A.

Begin28. Jlano uncno 4. Beraucauts A, ucnons3ys JBe BCIOMOTraTelIbHbIE Mepe-
MEHHBIE H TISTh ONEpanuii YMHOXKEHHsI. JIJIs1 3TOTO MOCIIe0BaTeIbHO HAXOTUTh
A%, A3, 4°, A0, A%, BriBecTn Bce HaliIcHHBIE CTETIeHH yrcia A.

Begin29. /lano 3nauenue yria « B rpaaycax (0 < a < 360). OnpeaenuTts 3HAYCHUES
JTOrO K€ yIlIa B pajguaHax, yuuTbiBas, yTto 180° = 7 pamnanoB. B kadectse
3HAUYEHUSI T UCIOJIb30BaTh 3.14.

Begin30. /lano 3nauenue yria « B paguanax (0 < o < 2-m). Onpenennurs 3HAYCHUE
3TOrO XK€ yria B rpagycax, yuuThiBas, uro 180° = m paamaHoB. B kauecTtse
3HAUYEHUSI T UCIOJIb30BaTh 3.14.

Begin31. [lano 3Hauenue temmneparypsl 1 B rpamycax ®apenreiita. OnpeaciuTh
3HAUYEHUE ITOU Ke TemIieparypsl B rpanycax Llenscus. Temneparypa no Lleins-
curo 1'c u temnieparypa o dapenrenty 7 r CBA3aHbI CICAYIOMHUM COOTHOLIE-
HUEM:

To=(Tr — 32)-5/9.

Begin32. Jlano 3nauenue temmneparypsl 1 B rpamycax llenscus. OnpenenuTs 3Ha-
YEHHE ITOM Ke TeMneparypsl B rpagycax @apenrenra. Temmneparypa no Llens-
cuto T'c u temmneparypa o @apenredry 1 r CBA3aHBI CIEAYIOUIAM COOTHOIIIE-
HUCM:

To=(Tp — 32)-5/9.

Begin33. MU3BectHO, uT0 X Kr KoH(peT cTtomt A pyOner. OnpenennTb, CKOILKO
cTouT 1 KT ¥ Y Kr 3THX k€ KOH(ET.

Begin34. 3BecTHO, 4T0 X KT MIOKOJAHBIX KOH(PET cTOUT A pyOIei, a ¥ Kr upucok
crout B pyOneit. Onpenenutb, CKOIBKO CTOUT | KT MIOKOMIaAHBIX KOHGeET, 1 KT
UPHCOK, a TAK)KE BO CKOJIBKO pa3 IIOKOJIa HBIE KOH(PETHI JOPOKE UPHUCOK.

Begin35. Ckopocts tofku B cTosiuel Boje V' KM/4, CKOPOCTh TeueHus peku U kM/4
(U < V). Bpems 1Bu»keHUs JIOAKU 110 03epy T 4, a 1o peke (IPOTUB TEUCHMUS)
— T'9 9. OnpenenuTh MmyTh S, TPOUICHHBIN JTOKOM (TTyTh = BpeMsl - CKOPOCTb).
Y4ecTb, YTO MPH JBHKCHUH MPOTHUB TEUCHUS CKOPOCTH JIOJKH YMEHBIIIACTCS
Ha BEJIMYUHY CKOPOCTH TCUCHHUSI.



8 M. 3. AbpamsiH. AneKTpoHHbIN 3agadHnk Programming Taskbook 4.4

Begin36. Ckxopocth mepBoro aBromoOuiIs V1 km/4, BToporo — Vo KM/4, paccTosi-
HUEe MeXIy HUMU S kM. OnpeieuTh pacCTOSTHUE MEXKy HUMHU yepe3 T 4acoB,
€CJIM aBTOMOOMJIN YIAJISIOTCS APYT OT apyra. JlaHHOe paccTOsIHHE paBHO CyM-
M€ HayaJbHOIO PACCTOSHHUS M OOIIEro MyTH, MPOJACIAHHOIO aBTOMOOMIISAMU;
OOIIHUI TTyTh = BPEMS - CyMMapHasi CKOPOCTb.

Begin37. CkopocTh mepBoro aBToMoOMIs V1 KM/4, BToporo — V9 KM/4, pacCTOSTHUE
Mexay HUMU S kM. OmnpeneanTh pacCTOSHHE MEXIYy HUMH 4epe3 T 4acos,
€CJIM aBTOMOOWIIM TEpBOHAYAIBHO JBMXKYTCS HAaBCTpedy Apyr apyry. JlaHHoe
paccTOSIHUE PaBHO MOJIYJIIO Pa3HOCTH HAYaJIbHOTO PACCTOSHUS M OOIIETO MYTH,
IPOAEIAHHOTO AaBTOMOOMIISIMHU; OOIIUI IyTh = BPEMS - CYMMapHasi CKOPOCTb.

Begin38. Pemuts nuneitHoe ypaBHeHue 4-x + B = 0, 3amanHoe cBonMMH K0P Pu-
nueHTaMu A u B (ko3¢ duruent A e paseH 0).

Begin39. Haiitu kopuu xeadpamuozo ypasuenus A-x*> + B-x + C = 0, 3a1aHHO-
ro ceoumu kodpdurnmentamu A, B, C (kosdpduruent 4 He pasen 0), eciau
U3BECTHO, YTO JUCKPUMHHAHT ypaBHEHHUS IOJOXKHUTEJICH. BriBecTn BHavale
MEHBIIIHNH, a 3aTeM OOJIbIINIA U3 HakIeHHBIX KOpHEeH. KopHU KBaapaTHOro ypaB-
HEHUS HaxXOoAATCs 1o hopmyrie

x12= (=B +£ \/5)/(2‘14),
rne D — ouckpumunanm, paBablil B2 — 4-A-C.
Begin40. Haiitu pelienue cucmemvt tunetinblx ypasHeHull BUaa
Ay-x + By = Cy,
Az-x + Byy = Cy,
3alaHHON cBoMMU Kodddumuentamu A, By, Cy, Ao, By, Cy, €CIM U3BECTHO,
YTO JlaHHAs CUCTeMa MMECT €IUHCTBEHHOE pelieHue. Bocnomb3oBarses Gop-
MyJ1aMu
X = (Cl‘BQ — CQ‘Bl)/D, y = (Al'CQ — AQ-Cl)/D,
rac D = Al'B2 — AQ'Bl.

Lenbie yncna

Bce BxoaHbIE M BBIXOJHBIC JJAHHBIE B 3aJaHUSAX ITOM T'PYIIbI SABISIOTCS Iie-
JBIMU YucIaMu. Bce unciia, 11 KOTOPBhIX yKa3aHO KOJW4YecTBO UMD (IBy3HAUHOE
YUCJI0, TPEX3HAYHOE YKCIIO U T. [.), CYMTAIOTCS TOJIOKUTEILHBIMH.

Integer1. Jlano paccrosinue L B canTUMeTpax. Mcmonb3ys oneparuio JejieHus Ha-
L[€J10, HAUTU KOJIMYECTBO MOJHBIX METPOB B HEM (1 meTp = 100 cm).
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Integer2. /lana macca M B kuiorpammax. Vcnonb3ys onepanuio JIeleHus Haledo,
HaWTH KOJIMYECTBO MOJIHBIX TOHH B He (1 Tonna = 1000 kr).

Integer3*. Jlan pa3mep ¢aiina B Gaiitax. Mcrnonb3ys oneparuo JejICHHs HAIEo,
HalTH KOJUYECTBO MOJHBIX KHJIOOAMTOB, KOTOPHIE 3aHMMAET JAaHHBIN (aiin
(1 xumoGaiit = 1024 Gaiita).

Integerd. [lanbl nenbiec nomokutenbHbie uncia A u B (A > B). Ha orpeske miu-
Hbl A pa3sMeIIeHO MAaKCHUMAJIbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JUIMHBI B
(6e3 Hanoxxenwmi). Mcmonb3ys oneparyio IeJIeHHs Hallea0, HAUTH KOJIMYECTBO
OTPE3KOB B, pa3MENIEHHBIX HA OTpE3Ke A.

IntegerS. Jlanb! nenbie monoxuTenbHbIC unciaa A u B (A > B). Ha orpe3ke nuHbl A
pPa3MEIleHO MaKCUMaJbHO BO3MOXHOE KOJIMUYECTBO OTPE3KOB JUIMHBI B (0e3
HajoxeHui). Mlcnomp3ys onepanuio B3sSTUS OCTaTKa OT J€JIEHUs HAlleJ0, HAUTH
JUIMHY HE3aHATOM 4acTH OTpe3Ka A.

Integer6. Jlano nBy3HayHOE unciio. BriBecTn BHavYalIe ero JieByto mudpy (Iecarku),
a 3aTeM — ero npasyro nudpy (eauHuUIbI). s HaX0KICHUS AECATKOB UCIIOJNb-
30BaTh OMEpAIMIO NEJICHUS HAIEeNo, JUIsl HAXOXKICHHUS CAWHHI] — OIEPAINIO
B3SITUSI OCTaTKa OT JICJICHUS.

Integer?. /lano aBy3HauHoe umcio. HaliTu cymMmMy B Ipou3BeieHHe ero 1udp.

Integer8*. Jlano nBy3HauHOE uYmci0. BBIBECTH YMCIIO, MOMYyYEHHOE MPHU TepecTa-
HOBKE LKU(p UCXOAHOTO YHUCIIA.

Integer9. /lano tpex3Haunoe uncio. Vicnomab3ys oHy ONEpaInio ICJICHHUS HaIEo,
BBIBECTH IEPBYIO HUPPY AAHHOTO Yucia (COTHH).

Integer10. Jlano Tpex3HauHoe 4uciio. BriBecTn BHa4asie e€ro MOCICIHION UPPY
(enMHUIIBI), a 3aT€M — €0 CPEIHIO UPY (ACCIATKH).

Integer11*. [lano tpex3naunoe uucio. Halitu cymmy u npoussefcHue ero uudp.

Integer12. /lano tpex3HauHoe Yncia0. BeIBeCTH YMCII0, MOJYYSHHOE TIPH MPOYTE-
HUUW MCXOJHOTO YHCJa CIpaBa HaJICBO.

Integer13. [lano tpex3naunoe uncio. B HeM 3auepkHynu nepByo ciieBa nudpy u
IPUIKCAJIU €€ CIIpaBa. BeIBECTH NOIyYEHHOE YHUCIIO.

Integer14. Jlano Tpex3HauHOE YnciI0. B HeM 3a4epkHyIM TIEPBYIO CripaBa UQpy U
IpUIUCAIU €€ cileBa. BriBECTH MOMyYEeHHOE YHUCIIO.

Integer15. Jlano Tpex3HauyHoe 4nci0. BeiBecTH YuCIio, TIOIYYCHHOE MPH TIepecTa-
HOBKE IIU(p COTEH U JIECATKOB MCXOJHOTO uucia (Harpumep, 123 nepeiaer B
213).

Integer16. /lano Tpex3nauHoe unciio. BeiBecTH 4uCIio, OTYYCHHOE MPH NIepecTa-
HOBKE ITU(Dp ACCATKOB U €IUHMI] UCXOAHOTO Yucia (Hampumep, 123 mepeiaer
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B 132).

Integer17. Jlano uenoe uucio, 6oibinee 999. Mcnoas3ys oaHy onepaiuio jaeie-
HUS HAIEJIO U OJHY OIepallyio B3SATHS OCTAaTKa OT JeJCHUs, HaWuTu mudpy,
COOTBETCTBYIOIIYIO pa3psAly COTEH B 3allMCH 3TOTO YHCIIA.

Integer18. Jlano nenoe umciio, 6ompmee 999. Mcmons3ys OIHY OIlepalyo Jeie-
HUS HAICIO W OJHY OIepaIldio B3SATHSA OCTAaTKa OT JEICHUSA, HAUTH MUY,
COOTBETCTBYIOIIYIO pa3psay THICSY B 3alMCH 3TOTO YHUCIIA.

Integer19. C nauana cyrok nponuto N cekyua (N — nenoe). Haiitu komu4ecTBo
MOJIHBIX MUHYT, TPOIIEANINX C Hadalia CyTOK.

Integer20*. C navana cyrok npormwio N cekyHn (N — menoe). Haiitu komudecTBo
MOJIHBIX YaCOB, MPOIIEIINX C Hayajaa CyTOK.

Integer21. C nauana cyrok mpomwio N cekyun (N — uenoe). Halitu komudecTBo
CEKYH/I, MPOIICANINX ¢ Hayaja IMocIeTHed MUHYTHI.

Integer22. C nauana cyrok nponuio N cekyua (N — menoe). Haiitu komu4ecTBo
CEKYH/I, MPOIIECANINX ¢ Hayaja MOCJIeIHEro Jaca.

Integer23. C nauana cyrok mponuto N cekyua (N — menoe). Haiitu komudecTBo
MOJIHBIX MUHYT, TPOIIEANINX C Havyasia IOCIEIHEro Jaca.

Integer24. JInu nenenu mpoHyMepoBaHbI cieayromuM odpa3zoM: 0 — BOCKpeceHbe,
1 — moHenenbHUK, 2 — BTOPHHUK, ..., 6 — cyOOora. Jlano menoe yucio K,
nexamniee B auamnazone 1-365. Onpenenuts HOMEp OHS Heaenu g K-ro JHsS
rojia, €Ciu U3BECTHO, YTO B OTOM Toay | ssHBaps ObLIO MOHEACIBHUKOM.

Integer25. /Inu Heaenu MpoHYMEPOBAHBI ClIeIyONTMM 00pa3oM: 0 — BOCKpECEHbE,
1 — moHenenpbHUK, 2 — BTOPHHUK, ..., 6 — cyOOora. Jlano menoe yucio K,
nexarniee B auamnazone 1-365. Onpenenuts HOMEp OHS Heaenu g K-ro JTHsS
rojia, €CJIu U3BECTHO, YTO B 3TOM Toay 1 sSHBaps OBLIIO YETBEPIOM.

Integer26. Iuu Hemenu MPOHYMEPOBAHbI CIICAYIOIIMM 00pa3oM: 1 — IOHEICIbHUK,
2 — BTOpHUK, ..., 6 — cyb0oTa, 7 — BockpeceHne. JlaHo menoe yucio K,
nexarniee B auamnazone 1-365. Onpenenuth HOMEp JTHS Heaenu ia K-ro JTHsS
rojia, €CJIy M3BECTHO, YTO B 3TOM Toay 1 sSHBaps ObIJI0O BTOPHHUKOM.

Integer27. [luu Henenu MPOHYMEPOBAHbI CIIEAYIOIIMM 00pa3oM: 1 — IOHEICIbHUK,
2 — BTOpHUK, ..., 6 — cyb0oTa, 7 — BockpeceHne. JlaHo menoe yucio K,
Jexariee B auamna3one 1-365. Onpeaenuts HOMEp JHS Heaenu s K-ro JTHsS
rojia, €CJIM U3BECTHO, YTO B ATOM roay 1 ssHBapsi Ob110 cyO00TOiA.

Integer28. /lnu Heaenu npoHyMEpOBaHbI CICAYIONIMM 00pa3oM: 1 — MOHEACTbHHUK,
2 — BTOpHUK, ..., 6 — cy00oTa, 7 — BockpeceHne. JlaHo menoe yucio K,
Jexalee B auanazoHe 1-365, u memoe yucio N, nexaiee B guamna3oHe 1-7.
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Omnpenenuts HOMEp IHS Hexenu s K-ro JHs rofga, €Cid MU3BECTHO, YTO B
3TOM rojay | stHBapsi ObUIO JHEM HENEIH ¢ HOMepoM M.

Integer29*. /lansl 1enbie noiaoxuTenbHbIe uncia A, B, C. Ha npsmoyroabHuKe pas-
Mepa A X B pa3MeIieH0 MaKCHMaJIbHO BO3MOXKHOE KOJIMYECTBO KBAJPAToOB CO
ctoponoit C (6e3 HanoxxeHuit). HaliTu KoJM4eCcTBO KBaJIpaToB, pa3MElIEHHBIX
Ha TPSIMOYTOJIbHUKE, & TaK)Ke IIOIIA b He3aHITON YacTH MPSAMOYToJIbHHKA.

Integer30*. Jlan HOMep HekoTOoporo rojaa (Ieaoe MOJOKUTENbHOE uncio). Ompe-
JICIIUTh COOTBETCTBYIOIIUN €My HOMEp CTOJICTHS, YYUTHIBAs, U4TO, K IIPHMEPY,
HagasioM 20 cronetus 661 1901 Tom.

Ilornyeckue BblpaXeHus

Bo Bcex 3apaHusix JaHHOM rpymibl TPeOyeTcsl BHIBECTH JIOTHUECKOE 3HAYECHUE
TRUE, €CIM NPUBEIECHHOE BBICKA3bIBAHUE ISl MPEIIIOKEHHBIX MCXOAHBIX JaHHBIX
ABJISIETCS. ICTUHHBIM, U 3HauyeHHe FALSE B IPOTUMBHOM ciy4ae. Bee uucina, st Ko-
TOPBIX YKa3aHO KOJMYECTBO LHUPP (ABY3HAUHOE YHUCIIO, TPEX3HAYHOE YUCIIO U T. [1.),
CUMTAOTCS LEIBIMU MOJIOKUTEIbHBIMH.

Boolean1*. Jlano nienoe uucio 4. [IpoBepuTh HCTUHHOCTD BhICKa3bIBaHUs: «Umc-
710 A SBIISIETCS MOJOXKUTEIBHBIMY).

Boolean2. Jlano 1enoe unciao A. [IpoBepuTh HCTHHHOCTH BbICKa3bIBaHHS: «Yuc-
710 A SBIISICTCSA HEUCTHBIM).

Boolean3. Jlano nienoe uncio 4. [IpoBepuTh HCTUHHOCTH BBICKA3bIBaHUS: «Umc-
710 A SBIISIETCS YETHBIMY.

Boolean4. Jlaub! aBa ienbix uncia: 4, B. [IpoBepuTh HCTUHHOCTDH BBICKAa3bIBAHHUS
«CnpaBeyuBbl HepaBeHCTBA A > 2 u B < 3».

Boolean5. Jlanbr nBa nenbix yncna: A, B. [IpoBepuTh HCTHHHOCTH BBICKA3bIBAHUS
«CnpasemnuBbl HepaBeHCTBA 4 > 0 wiu B < —2».

Boolean6. lanbr Tpu nenbix uncna: A, B, C. [IpoBepuTh HICTHHHOCTH BBICKA3bIBa-
Hust: «CrpaBelsIuBO JIBOMHOE HEPaBEHCTBO A < B < Cy.

Boolean7*. Jlanbl Tpu nenbix uucna: A, B, C. [IpoBepuTh HCTUHHOCTDH BBICKA3bI-
BaHUs: «Hucno B Haxonutes Mexay yucinamu 4 u C».

Boolean8. Jlaus! aBa 1enbix uncna: 4, B. [IpoBepuTh HCTUHHOCTDH BBHICKA3bIBAHMS
«Kaxnoe u3 unucen 4 u B HeUETHOECY.

Boolean9. Jlaus! aBa nenbix uncina: 4, B. [IpoBepuTh HCTUHHOCTD BBICKAa3bIBAHHUS
«Xotsa Ol 01HO U3 yucedl A U B HedeTHOEY.
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Boolean10*. lanbr nBa nenbix uncna: A, B. [IpoBepuTh HCTUHHOCTD BBICKa3bIBa-
Husi: «PoBHO 01HO U3 uucen A U B HEYETHOEY.

Boolean11. /lans! nBa nenbix uucna: 4, B. [IpoBepUTh HCTUHHOCTH BHICKA3bIBAHUS:
«Hucna A u B UMEIOT OAMHAKOBYIO YETHOCTbY.

Boolean12. Jlaubl tpu nensix uncia: A, B, C. IIpoBepuTh HCTHHHOCTD BBICKA3bI-
BaHUs: «Kaxngoe u3 uncen A, B, C IOJOXKUTEILHOEY.

Boolean13. Jlaubl Tpu nensix uncia: A, B, C. IIpoBepuTh HCTHHHOCTH BBICKA3bI-
BaHMA: «XOTsA ObI ogHO M3 uncen A, B, C MOJI0KUTEIBLHOEY.

Boolean14. Jlausl Tpu nensix uncia: A, B, C. [IpoBepuTh UCTUHHOCTH BBICKA3bI-
BaHUs: «PoBHO onHO M3 uncell A, B, C NOJOXUTCIHLHOEY.

Boolean15. Jlausl tpu tensix uncia: A, B, C. IIpoBepuTh HCTHHHOCTD BBICKA3bI-
BaHus: «PoBHO 1Ba u3 uucen A, B, C SBISIOTCS MMOJIOKUTEIIEHBIME.

Boolean16. Jlano nesnoe nmonoxurenbHoe Yuciio. [IpoBepUTh HCTUHHOCTH BhICKA-
3pIBaHUsA: «J|aHHOE YHCIIO SBIISIETCS YETHBIM JIBY3HAUHBIM.

Boolean17. Jlano nenoe nmonoxurenbHoe Yuciio. [IpoBepUTh HCTUHHOCTH BhICKA-
3BIBaHUSA: «J|aHHOE YKCIIO SBIISICTCS HEUCTHBIM TPEX3HAYHBIM).

Boolean18. IIpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: «Cpeu TPEeX JaHHBIX IETBIX
YHCEII €CTh XOTS OBbI OJJHA Tapa COBIAIAFOIIX).

Boolean19. IIpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: «Cpeu TPEeX JaHHBIX HETBIX
YHCEJI €CTh XOTS OBbI OJJHA Tapa B3aMMHO MPOTHUBOIIOIOKHBIXY.

Boolean20*. Jlano Tpex3HauHoe 4ucio. [IpoBepuTh MCTHHHOCTHh BHICKA3bIBAHU:
«Bce 1udpbl JaHHOTO YKCIia Pa3IHYHbD).

Boolean21. lano Ttpex3naunoe uucio. IIpoBepuTh MCTUHHOCTH BBICKA3BIBAHMS:
«udpsl 1aHHOTO YKCITa 0OPa3yIOT BO3PACTAIONIYIO MOCIICA0BATCILHOCTDY.

Boolean22. Jlano Tpex3nayHoe uuciio. [IpoBepuTh UCTHHHOCTH BbICKA3bIBAHUS:
«udpel taHHOTO YKCIIa 00Pa3yIOT BO3PACTAIOIIYIO WIH YOBIBAIOIIYIO TIOCTIe-
JI0BaTEIBbHOCTDY.

Boolean23. Jlano uetpipex3naunoe uuciio. [IpoBepuTh HCTUHHOCTH BBICKA3bIBa-
HUs: «JlaHHOE YKCIIO YMTACTCS OJIMHAKOBO CJIEBAa HAIPaBO M CIIPaBa HAJICBOY.

Boolean24. Jlanb uncna A, B, C (uucio A He paBHo 0). PaccmoTpeB ouckpumu-
nanm D = B> — 4-4-C, mpoBepHUTh UCTUHHOCTH BhICKa3biBaHUs: «KBampaTtHoe
ypaBHenue A-x> + B-x + C = () UMeeT BelleCTBEHHbIE KOPHUY.

Boolean25. Jlansl uncna x, y. [IpoBepuTh HCTHHHOCTH BhICKa3bIBaHMS: «Touka C
KOOpJUHATaMU (X, ) JISXKHUT BO BTOPOI KOOPIUHATHOW YETBEPTH.

Boolean26. Jlanb uncna x, y. [IpoBepuTh HCTUHHOCTH BbICKa3bIBaHUS: «Touka ¢
KOOpJIHMHATaMU (X, y) JCKHUT B YCTBEPTOH KOOPIMHATHON YCTBEPTHY.
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Boolean27. Jlanb! uncna x, y. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: «Touka ¢
KOOpAMHATaMHU (X, J’) JIEKUT BO BTOPOU UITM TPETHEN KOOPIMHATHON YETBEPTIY.

Boolean28. [lanb uncna x, y. [IpoBepuTh HCTUHHOCTH BBICKA3bIBaHU: «Touka ¢
KOOpJAWHATaMU (X, )) JISKHUT B TIEPBOM HIIM TPEThEH KOOPIUHATHOU YETBEPTH.

Boolean29*. Jlausl uucna x, y, X1, V1, X2, o. IIpOBEpUTh HCTHHHOCTH BBICKA3bIBa-
Hus: «Touka ¢ koopauHatamu (x, y) JICKUT BHYTPH MPSIMOYTOJIBHUKA, JICBas
BEPXHSSl BEpIIMHA KOTOPOTO MMEET KOOPAMHATHI (X1, )1), IPaBas HUKHSIS —
(X2, ¥2), @ CTOPOHBI NIapaJUIEIbHBI KOOPJAUHATHBIM OCAM.

Boolean30. /laus! nienele uucnia a, b, ¢, SBIAIOIMIHAECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojibHUKa. [I[poBEpUTh HCTUHHOCTH BBICKA3bIBaHUs: « [PEyTroIbHUK CO CTOPO-
HaMH" a, b, ¢ SABISETCS PAaBHOCTOPOHHUM.

Boolean31. Jlaus! 1ienble uncna a, b, ¢, SBISIOIMIKAECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojpHUKa. [[pOBEpUTH HCTUHHOCTD BBICKa3bIBaHUS: « TpeyroJbHUK CO CTOPO-
HaMH a, b, ¢ aBnseTcs paBHOOCIPEHHBIMY.

Boolean32. Jlans! nienble uucna a, b, ¢, SBIAIOIMIHAECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojbHUKa. [IpOBEpUTh HCTUHHOCTDH BBICKa3bIBaHUS: « TPEeyroJbHUK CO CTOPO-
HaMHU a, b, ¢ SBISETCS MIPSIMOYTOIBHBIM.

Boolean33. /laus! nensie uucna a, b, c. [IpoBepuTh UICTUHHOCTHh BBICKAa3bIBAHUSI:
«Cy1iecTByeT TpPEYroJIbHUK CO CTOPOHAMH d, b, C».

Boolean34. Jlansl koopauHATHI MOJS IIAXMATHOM JOCKH X, y (IeJble 4Hclia, Jie-
Kamye B auarna3oHe 1-8). YuuTeiBas, 4To JeBOoe HMXKHee mmone nocku (1, 1)
SIBJISICTCS. YePHBIM, TPOBEPUTHh HCTUHHOCTD BBICKA3bIBAHUS: «J[aHHOE MOJIe SIB-
JsieTcsi OebIMY.

Boolean35. [lanbl koopIuHATHI ABYX PAa3JIMYHBIX MOJICH MIAXMATHOW JOCKH X1, V1,
X9, Vo (Uenble ymucia, jexamue B auana3zoHe 1-8). [IpoBeputb MCTUHHOCTH
BBICKa3bIBaHUS: «JlaHHBIC TIOJIS UMEIOT OJMHAKOBBIN IIBETY.

Boolean36. [lanbl KOOpaUHATHI ABYX Pa3JIMYHBIX MOJEH IIaXMaTHOM JOCKH X1, V1,
X9, Vo (1I€NIBIC YKCIIa, JIexkanue B tuana3one 1-8). [[poBepuTh HCTUHHOCTH BbI-
cKa3bIBaHUS: «JIa/lbsi 32 OMH X0 MOXKET MEPEUTH C OJTHOTO TOJISl HA JAPYTOe».

Boolean37. [lanbl koOpIuHATHI ABYX PAa3IMYHBIX MOJICH MIAXMATHOW JOCKH X1, V1,
X9, yo (LIeNIbIE YKcaa, Jexanue B nuanazone 1-8). [[poBepuTh HCTUHHOCTD BbI-
cka3biBaHus: «KOpoJb 3a OJIH XO/T MOYKET MIEPEHTH C OTHOTO TOJIS Ha JAPYTroe».

Boolean38. [lanbl koopauHaThl JABYX Pa3IUYHBIX IMOJICH MIAXMaTHOH JOCKH X1,
V1, X2, Vo (1I€JIBIC YKMCIIA, Jexalye B auanazone 1-8). [I[poBepuTh HCTUHHOCTD
BbICKa3bIBaHUs: «CIIOH 3 OJTMH XOJT MOXKET MEPEUTH C OTHOTO OIS Ha JIPYTOE».

Boolean39. [lanbl koopIuHATHI ABYX PAa3IWYHBIX MOJIEH MIAXMATHOW JOCKH X1, V1,
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X9, yo (L€NBIE YnCHa, JIexkaume B quanazone 1-8). IlpoBepuTh HCTUHHOCTH BbI-
cka3bpiBaHus: «Pep3b 32 OJUH XOA MOXKET MEPEUTH C OJHOTO TMOJIA Ha APYroey.
Boolean40. [lanbl koopauHATHl JABYX pPa3IMYHBIX TOJCH IIAXMAaTHOW JTOCKH X1,
V1, X2, Vo (Uenble uncia, Jexanme B guanazone 1-8). [IpoBepuTs HCTUHHOCTH
BbICKa3bIBaHUs: «KOHb 3a OIMH X0/ MOXKET IEPEUTH C OJHOTO I1OJIS HA JPYTrOe».

YcnoBHbIN onepartop

If1. Jano nenoe uucimo. Eciau oHO SIBJISETCS MOJIOKUTEIBHBIM, TO MPUOABHTH K
HeMy |; B IPOTUBHOM CJydae HE U3MEHATH €ro. BhIBECTH MOTYyUYEHHOE YHUCIIO.

If2. Tano nesnoe uucimo. Eciau oHO SIBISETCS IMOJIOKUTEIBHBIM, TO MPUOABHTH K
HeMy |; B MPOTUBHOM cClIy4yae BEIYECTh U3 HETO 2. BBIBECTH MOTyUYEHHOE YHCIIO.

If3. Jano nenoe uucimo. Eciau oHO sIBISETCS IMOJOKUTEIBHBIM, TO MPUOABHTH K
HeMy |; ecnu OTpuLATENbHBIM, TO BBIYECTh M3 HETrO 2; €CIH HYJIEBBIM, TO
3aMeHUTH ero Ha 10. BeIBeCTH MOJIydeHHOE YHUCIIO.

If4*. Jlansl Tpu 1ienbix yncina. HalTi KOMMYECTBO MOJIOKUTEIIBHBIX YUCEI B HCXOI-
HOM Habope.

If5. Jlausl Tpu mensix ywcia. HallT KoIMYECTBO MOJOKHMTEIBHBIX U KOJHYECTBO
OTPHUIIATEIBHBIX YHCET B UCXOTHOM Habope.

If6*. Jlans! nBa uncna. BeiBecTu Oosbliiee U3 HUX.

If7. Jlansr nBa uncia. BeiBecTr HOPSAIKOBBIN HOMEP MEHBIIIETO U3 HUX.

If8*. lansl nBa umcia. BeiBecTr BHavaie OoJblee, a 3aTeM MEHBIICE U3 HUX.

If9. Jlanbr aBe mepeMeHHbIe BelecTBeHHOro tHna: A, B. [lepepacupenenuts 3Haue-
HUSI TaHHBIX MEPEMEHHBIX TaK, 4TOObI B A 0Ka3ajJ0Ch MEHBIIICEC U3 3HAUCHUM,
a B B — Oonpuiee. BeiBecTr HOBbIE 3HAYEHUSI IEPEMEHHBIX A U B.

If10. lansl nBe mepemenusbie 1enoro tuna: A u B. Eciau ux 3HaueHUs HE PaBHEI,
TO NPUCBOUTH KAXIOW NEPEMEHHOW CyMMY 3THUX 3HAYEHWUH, a €CIIM PaBHBI,
TO MPUCBOUTH MEPEMEHHBIM HYJIEBbIE 3HaUCHUS. BBIBECTHM HOBBIC 3HAYCHMS
MepeMeHHbIX 4 U B.

If11. Jlanbl nBe mepemMeHHbIe 1eaoro Tuna: A u B. Eciu ux 3HaYeHHs HE PaBHBI, TO
MIPUCBOUTH KAXKJIOM NMEPEMEHHOM OOJIbLIEE U3 3TUX 3HAYEHUM, a €CII PaBHBI,
TO MPUCBOUTH MEPEMEHHBIM HYJIEBbIE 3HaUCHUS. BBIBECTHM HOBBIE 3HAYEHMHS
NepeMeHHbIX 4 u B.

If12*. {ansbl Tpu uncna. HaiiTn HauMEHbIIIEE U3 HHX.

If13. dansl Tpu umcna. Haiitu cpeaHee M3 HUX (TO €CTh YHMCIIO, PACIIOIOKECHHOE
MEXK]1y HAUMEHBIITUM U HAauOOJIbIINM).
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If14. Jlanbl Tpu yucna. BeiBecTH BHauaje HaMMEHBIIEE, a 3aTeM HAWOOJbIICe W3
JTAHHBIX YUCE.

If15. lans! Tpu unciaa. HalTu cymMMy IByX HaMOOJBIINX W3 HUX.

If16. [daner Tpu mepemeHHble BernecTBeHHoro tumna: A, B, C. Eciu ux 3HadYeHHs
yIHOPSAA0YCHBI 110 BO3PACTAaHHIO, TO YABOUTh HX; B IIPOTHBHOM CiIydac 3aMe-
HUTh 3HAYEHUE KAXKJIOW MEPEMEHHON HAa MPOTUBOIOJI0KHOE. BbIBECTH HOBBIE
3HA4YeHUs nepeMeHHbIX A, B, C.

If17. daubl Tpu mepemeHHbie BemiecTBeHHOro tuna: A, B, C. Ecnu ux 3HaucHus
yHOPSAA0YCHBI TT0 BO3PACTAHUIO WJIM yOBIBAHUIO, TO YABOWTH HMX; B IPOTHB-
HOM CJIy4yae 3aMEHUTh 3HAYCHHE KaXKIOW MEePEeMEHHOW Ha TPOTHUBOTIOIOKHOE.
BriBecTH HOBBIC 3HAUCHUS MepeMeHHbIX A, B, C.

If18. [daubl Tpu IENBIX YKCIIA, OMHO M3 KOTOPBIX OTJIMYHO OT ABYX APYTUX, PaB-
HBIX MEXAYy co0oi. OmpenenuTh MOPSIKOBBIA HOMEP 4YHCIA, OTJIMYHOIO OT
OCTaJIbHBIX.

1f19. JlaHbl 4yeThIpe LEIBIX YKCIIA, OJHO M3 KOTOPHIX OTIIMYHO OT TpeX JAPYTHX,
PaBHBIX MEXKIy cOo00i. OnpeAe/UTh MOPSAKOBBI HOMEp YHMCIIa, OTIUYHOTO OT
OCTaJIbHBIX.

If20. Ha uuciioBoit ocu pacmnonoxeHnsl Tpu Touku: A, B, C. Onpenenurtb, Kakas u3
IByX mocienHux Touek (B wim C) pacmnoiokeHa Onwke K 4, U BBIBECTH 3Ty
TOYKY U €€ PAaCCTOSTHHE OT TOYKH A.

1f21. J{aHb! Hea04YKCaCHHBIC KOOPAMHATHI TOUKHM Ha IUIOCKOCTH. Eciiu Touka coBma-
JaeT ¢ HavajoM KoopauHat, To BeiBecTd (. Eciii Touka He coBmamaer ¢ Hava-
JIOM KOOpAMHAT, HO JEKUT Ha ocu OX unu OY, To BBIBECTH COOTBETCTBEHHO |
win 2. Eciii Touka He JISKUT Ha KOOPIMHATHBIX OCSAX, TO BBIBECTH 3.

If22*. Jlanbl kOOpAMHATHI TOUKH, HE JieXKalllel Ha KOOpAMHATHBIX ocsix OX u OY.
OnpeneanuTh HOMEP KOOPJAMHATHOM YCTBEPTH, B KOTOPOM HAXOAMTCS JaHHAs
TOYKA.

If23. JlaHbI 11€)104KCIICHHBIE KOOPAMHATHI TPEX BEPIIHMH MPSAMOYTOJIbHHKA, CTOPOHBI
KOTOPOTO MapajliebHbl KOOPJAHMHATHBIM OCsM. HalTH KOOpIMHATHI €T0 YeTBEp-
TOW BEPIIHUHBI.

If24. ]JIas gaHHOrO BEIIECTBEHHOIO X HAWTH 3HAYEHHE Cieayromeid (QpyHKIuu f,
NPUHUMAFOIICH BEIICCTBEHHBIC 3HAYCHUS:

f(x) = 2-sin(x), ecnu x>0,
6 —x, ectmx <0.
1f25. JIns naHHOTO 11€10r0 X HAWTH 3HAYCHHE CICAYIONIeH QYHKIMU f, IPUHUMAKO-
e} 3HAUCHUS [1eJIOr0 TUIA:
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fx) = 2x, ecnux<-—2wumux > 2,
—3-X, B OPOTUBHOM Clly4ae.
If26*. [lns maHHOrO BEINECTBEHHOrO X HAWTH 3HAYEHHE Claeayromed (QyHKIUU f,
MPUHUMAIOIICH BEIICCTBEHHbIC 3HAYCHHMS

—x, ecanx < 0,
f(x) = x* ecmm0<x<2,
4, ecmm x > 2.
If27. JIns naHHOTO BEIICCTBEHHOTO X HAWTH 3HaUCHUE cieayroled (QpyHKIuu f,
NPUHAMAIOIICH 3HAUEHUS 1EJI0OTO THUIA:

0, ectmx <0,
f(x) = 1, ecmux mpunamiexwur [0,1),[2,3), ...,
—1, ecmu x npunamiexwur [1,2), [3,4), ... .

If28. Jlan momep roma (mONOKUTENBHOE I€0€ YKCI0). OnpeneanuTh KOJUUIECTBO
THEH B ATOM TOAY, YYWUTHIBAs, YTO OOBIYHBIN TOJ HACUMTHIBAECT 365 aHEH, a
BHCOKOCHBIM — 366 nHer. BUCOKOCHBIM cuHMTaeTcs Tojl, Jeasdiuiicsa Ha 4, 3a
HCKIIIOUEHUEM TeX roaoB, kotopblie nensatcs Ha 100 u He pensitcs Ha 400
(manpumep, roast 300, 1300 u 1900 He sBiAOTCSA BUCOKOCHBIMU, a 1200 1 2000
— SIBIISTFOTCSI).

If29. Jlano memoe uwmciao. BeiBecTn €ro CTpPOKy-ONMCAaHHE BHIA «OTPHIATEIbLHOE
YETHOC YHUCIIO», KHYJIEBOE YHCIIO», KIOJ0KUTEILHOE HEUETHOE YHCIIO» U T. 1.

If30. Jlano menoe yucio, yexaimee B auanazoHe 1-999. BwiBectn ero cTpoky-
OMHCaHNE BHUJIa IETHOE JIBY3HAUYHOE YHCIIO», KHEUETHOE TPEX3HAYHOE YHCIION
U T. ]I

OnepaTop BbIOOpa

Case1. Jlano menoe 4uciao B auana3oHe 1-7. BelBecTH CTpOKYy — Ha3BaHHE ITHS
HEJIeJIM, COOTBETCTBYIOIIEE JaHHOMY YHCTy (1 — «IOHeneNnbHUK», 2 — «BTOP-
HUK» U T.11.).

Case?2. lano 1enoe uncio K. BeiBecTr CTPOKY-OIUCAHKHE OIICHKH, COOTBETCTBYIO-
et yucay K (1 — «mmoxo», 2 — «HeyI0OBIETBOPUTEIIBHOY, 3 — «yIOBJIETBOPH-
TEIBLHOY», 4 — «XOpOoIIoy», 5 — «OTIIUYHOY). Eciiu K He j1eXuT B quamna3one 1-5,
TO BBIBECTH CTPOKY «OIIHOKaY.

Cased. Jlan HOMep Mecsia — IeJIoe Yuciio B auamna3one 1-12 (1 — suBapb, 2 — de-
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BpaJib U T. 1.). BeIBeCTH Ha3BaHWE COOTBETCTBYIOIIETO BPEMEHHU Tofa («3umay,
«BECHA», «JIETO», KOCEHBY).

Case4”. Jlan HoMmep Mecsiiia — 1ejoe Yucio B auana3zone 1-12 (1 — sHBaps, 2 —
deBpanb u T. 1.). OnpeneanTh KOIWYECTBO JTHEH B 3TOM MeECSIIEe JJIT HEBUCO-
KOCHOI'O Toja.

Caseb. Apupmernueckue ACHCTBHS HaJ YMCIAMU MPOHYMEPOBAHBI CJICTYIOIIMM
obpazom: 1 — cioxenue, 2 — BEIYUTAaHUE, 3 — YMHOXeHUe, 4 — aeneHue. Jlan
HoMmep AekcTBus N (1iesi0e uynciio B n1uanazone 1-4) u BelecTBeHHbIC yncia A
U B (B He paBHO (). BINOMHUTE HaJ YMCIaMU YKa3aHHOE JCHCTBUE U BBIBECTH
pe3ynbrar.

Caseb6. Eaunulipl JUIMHBI IPOHYMEPOBAHBI CIACAYIOIIMM o0pa3oM: 1 — menumerp,
2 — KWIOMETp, 3 — MeTp, 4 — MWUIMMETp, 5 — canTtumetrp. JlaH Homep
CAVHUILIBI JUTMHBI (IIEJI0€ YKMCJIO B JMana3oHe 1-5) W JjumHa oTpe3Ka B 3THX
eIMHUIIAX (BEUIECTBEHHOE Yucio). HalTu iuHy oTpe3ka B MeTpax.

Case7. Eaunuiipl Macchl IPOHYMEPOBaHbI CICAYIOIIUM 00pa3oM: 1 — KHJIOrpaMM,
2 — MumrpamM, 3 — rpamm, 4 — TOHHA, 5 — HeHTHep. JlaH HOMep ennHU-
bl Macchl (1I€JI0€ YMCI0 B AWamna3oHe 1-5) m Macca Tejna B 3THX €IMHHUIIAX
(BemecTBeHHOE ynci0). HaiiTu Maccy Tena B KMJIorpaMmMax.

Case8. Jlanbl aBa nenbix unciaa: D (menp) u M (Mecsi), onmpeaesisionue mpa-
BUWJIBHYIO JaTy HEBHCOKOCHOIO rojia. BeiBecTn 3Hauenuss D u M 1 narthl,
NPEAIECTBYIOIIEN YKa3aHHOM.

Case9*. Jlanbl nBa 1enbix yucia: D (meHb) u M (Mecsir), onpeaesomuye mpa-
BWIbHYIO JIaTy HEBUCOKOCHOTO Tojaa. BreiBecTu 3HaueHuss D u M 1jsi 1nathl,
CIEAYIOLIEH 32 YKa3aHHOMU.

Case10. PobGor mMoxkeT mepemernarbcsi B 4eThipex HampamieHusx («C» — cesep,
«3» — 3aman, «lO» — ror, «B» — BOCTOK) M MpUHUMATH TpU ITU(POBHIE KO-
MaHael: 0 — mpojoskaTh JBUXKEHHE, | — MOBOPOT HajieBO, —1 — MOBOPOT
HaripaBo. Jlan cumBos C' — UCXOAHOE HaIpaBlieHHEe po0oTa M 1e10e Yucio N
— MocjaHHas eMy KomaHjia. BeiBecTu HarpaBiieHHe poOOTa Mocie BbITOTHE-
HUS TTOJTYYEHHOW KOMaH/IbI.

Case11. Jlokarop OpueHTHPOBAH Ha OIHY U3 CTOPOH cBeTa («C» — ceBep, «3» —
3aman, «kO» — 1or, «B» — BOCTOK) 1 MOXET MPUHUMATh TPU HUGPPOBBIE KOMaH-
Ikl MOBOPOTa: | — MOBOPOT HaJjieBO, —1 — MOBOPOT HampaBo, 2 — MOBOPOT Ha
180°. Jan cumBon C — UCXOJHAS OPUEHTALMSA JIOKATOpa W LEJble yucia N
u Ny — JIBe TMOCJaHHbIE KOMaHJbl. BhIBECTH OpHEHTAILMIO JIOKaTopa IMocie
BBITIOJTHEHUS 3TUX KOMAH]I.
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Case12. DneMeHThI OKPYKHOCTH MPOHYMEPOBAHBI CICIYIOIIUM 00pazom: 1 — pa-
muyc R, 2 — guamerp D = 2-R, 3 — nnuHa L = 2-7-R, 4 — momanb Kpy-
raS = 7R JlaH HOMEp OJTHOTO M3 3TUX 3JEMEHTOB M €r0 3HaueHue. BeiBecTn
3HAYEHUs OCTAJIbHBIX 3JIEMEHTOB JAHHOW OKPYXHOCTH (B TOM k€ mopsjike). B
KaueCTBE 3HAYEHUS 7 UCTIOJIb30BaTh 3.14.

Case13. DinemMeHTBl PaBHOOCPEHHOTO MPSMOYTOIBHOTO TPEYTOJIbHHUKA MMPOHYME-
POBAHBI CIIEIYIOIMM 06pa3om: | — KaTeT a, 2 — THIOTeHy3a ¢ = a-\/2, 3 —
BBICOTA A, omyIieHHas Ha TUNOTeHy3y (A = ¢/2), 4 — mmomans S = c-h/2.
Jlan HOMep OIHOIO M3 3THX 3JIEMEHTOB M €ro 3HaueHue. BriBecTu 3HaueHUs
OCTAJIbHBIX 3JIEMEHTOB JAHHOTO TPEYTOJbHUKA (B TOM K€ MOPSJIKE).

Case14. DineMeHTBl PaBHOCTOPOHHETO TPEYTOJIbHMKA MPOHYMEPOBAHBI CIICIYIO-
oM obpaszom: 1 — cTopoHa a, 2 — paauyc R; BIHCAaHHON OKPYXHOCTU
(R1 = a-\/3/6), 3 — paguyc R, ommcanHoil okpyxHoctH (Ry = 2-R;), 4 —
momane S = a®-v/3/4. JlaH HOMEp OJHOTO U3 STHX IEMEHTOB H €T0 3HaUCHHE.
BriBecTH 3HaY€HUsI OCTAJIbHBIX 3JIEMEHTOB JAHHOIO TPEYTOJIbHUKA (B TOM K€
MTOPSIIKE).

Case15. MactsaM UrpajibHbIX KapT MPUCBOCHBI MOPSIKOBBIC HOMepa: | — IHKH,
2 — tpedsl, 3 — OyOHBI, 4 — 4YepBbl. JIOCTOMHCTBY KapT, CTapIIuX IECITKH,
pucBoeHbl HOMepa: 11 — Baner, 12 — mama, 13 — xopons, 14 — 1y3. lansl
nBa 1nenbix yuciaa: N — poctouHcTBO (6 < N < 14) u M — macTh KapThl
(1 < M < 4). BeiBecTn Ha3BaHHE COOTBETCTBYIOIICH KapThl BUAA «IIIECTEPKa
OyOen», «J1aMa dyepBeil», «Ty3 Tped» U T.1I.

Case16. Jlano 1enoe yuciio B quana3one 20—69, onpenessoliee Bo3pacT (B rojaax).
BriBecTu cTpOKy-OIrMcaHue YKa3aHHOTO BO3pacTa, 00ECIeYnB MPaBUIbHOE CO-
IJJaCOBAaHUE YMCIIA CO CIOBOM «roja», Hampumep: 20 — «aBaauars jer», 32 —
«TPUALATH JIBa roaa», 41 — «COpOK OAUH TOI».

Case17. Jlano nenoe yuciio B nuana3one 10-40, onpeaensiomniee KOTHIeCTBO yueo-
HBIX 33JIaHUKM MO HEKOTOPOW TeMe. BBIBECTHM CTPOKY-ONMMCAHUE YKA3aHHOTO
KOJINYECTBA 3aJaHui, 00ECIeYnB MPaBUIIbHOE COIIACOBAHHUE UMCIIA CO CIIOBA-
MU «y4eOHOe 3a7anuey», Hanpumep: 18 — «BoceMHaaIaTh yIeOHBIX 3aIaHUI,
23 — «aBaanaTh TPU y4EOHBIX 3aMaHus», 31 — «TpuaIaTh OMHO yuyeOHOE 3a-
JaHUEY.

Case18. Jlano nenoe umcio B aumanazone 100-999. BeiBeCTH CTPOKY-OIHCaHUE
JAHHOTO 4YuClia, HanpuMep: 256 — «ABECTU MATHIECAT HIECTh», 814 — «Bo-
CEMbCOT YETHIPHAIATHY.

Case19. B BoctouHoM KkaieHaape NpuHAT 60-JCTHUH LUK, cOCTOSIMA u3 12-
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JIETHUX TOAIIMKIOB, 0003HAYaeMbIX HA3BaHUSMHU IIBETA: 3€JEHBbIN, KpaCHBIN,
KENTHIN, OCNbIN 1 YepHBIN. B Ka10M MOAIMKIIE TOJBI HOCST Ha3BaHUS JKUBOT-
HBIX: KPBICHI, KOPOBBI, TUTPA, 3aiilla, APAKOHA, 3MEH, JIOIIA 1, OBIIbI, 00€3bsHBI,
KypH1Ibl, co0aku U cBUHBU. [10 HOMEpY roja onpeneuTh €ro Ha3BaHUE, €CIIH
1984 rox — Hayano HMKIA: KO 3€JIEHOU KPBICHD).

Case20. /laubl aBa menslx uncia: D (meHb) u M (Mecsi), onpeAesomne mpa-
BWJIbHYIO J1aTy. BeiBecTH 3HaK 307MaKka, COOTBETCTBYIOIIMI 3TOM Aare: «Bono-
aei» (20.1-18.2), «Po10b» (19.2-20.3), «OBen» (21.3-19.4), «Teneu» (20.4—
20.5), «bmusnens» (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «]le-
Ba» (23.8-22.9), «Becb» (23.9-22.10), «Cxoprnuon» (23.10-22.11), «Ctpe-
aemy (23.11-21.12), «Kozepor» (22.12-19.1).

Lukn c napametpom

For1. lans! nenbie uncna K u N (N > 0). BeiBectu N pa3 uucio K.

For2. Jlansl aBa nensix uncia A u B (A < B). BeiBecTr B OpsIKe BO3pacTaHUS BCe
1eJIble YKCIIa, PACTIOJIOKEHHbIE MeXKy A U B (BkItoyasi camu unciia A u B), a
TaK)Xe KOJIMYECTBO N 3TUX YHUCEN.

For3. [lanbr nBa nenbix uncia A u B (A < B). BeiBecTr B Topsike YObIBaHUS BCE
1eJble YKCIIa, PacIoiIoXKeHHbIE MeXIy 4 U B (He Bkitouas uucia A u B), a
TaK)Xe KOJIMYECTBO N 3TUX YHUCEN.

Ford. Jlano BemecTBeHHOE YWCIO — IeHAa | Kr koH(eET. BriBecTn crommocts 1,

2, ..., 10 xr xKoH(eT.

For5*. Jlano BemiecTBeHHOE 4Kciio — IieHa 1 kr koHdeT. BoiBectu croumocts 0.1,
0.2, ..., 1 xr KoH(eT.

For6. /lano BemecTBeHHOE YMCIIO — IeHa 1 Kr koH(eET. BriBecTn ctoumocts 1.2,
1.4, ..., 2 Kr KOH}ET.

For7. Jlauer nBa nenwix uncia A u B (A < B). Haiitu cymMMy BCeX IHETBIX YHCEI
0T A 10 B BKJIIOYUTEIBLHO.

For8. Jlansr nBa menbix uncina 4 u B (4 < B). Halitu nipoun3Be/ieHHE BCEX IICIBIX
4yucell oT A 10 B BKIIOYUTEIBHO.

For9. Jlansr nBa nensix uncia 4 u B (4 < B). HaliTu cymMy KBagpaToB BCEX IIEITBIX
yucen oT A 10 B BKIIFOUNTEIBHO.

For10. dano nenoe uucio N (>0). Haittu cymmy

1+12+1/3+...+1/N

(BEIIECTBEHHOE YHCIIO).
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For11. lano uenoe uuciio N (> 0). Haiitu cymmy
N2+(N+1)?2+(N+2)2%+ ...+ (2-N)
(Temoe 9uco).
For12*. [lano nemnoe uucno N (>0). Haiitu npousBeneHue
1.1-1.2-1.3-...
(N comHOXUTENEH).
For13*. lano nemnoe uucio N (>0). HaiiTu 3HaueHHE BBIPAKCHUS
1.1 -12+13— ...
(N cnaraembIx, 3HaKH YEPEIYIOTCS). YCIOBHBINM OIEeparop HE HMCIOJIb30BaTh.
For14. /lano nenoe uucio N (> 0). Haiiti kBagpar JaHHOTO YUCIIA, HCIIONB3YS TSI
€r0 BBIYHCIICHUS CICAYIOIIYIO0 GOpMYIY:
N2=1+3+5+...+2-N—1).
[Tocne moOaBiIeHUS K CyMME Ka)KJOrO CJIaracMOTr0 BBIBOJIUTH TEKYIIEE 3HAYEC-
HUE CyMMBI (B pe3yJibTare OyAayT BBIBEJICHBI KBaPAThl BCEX IENIBIX YHCel OT |
10 N).
For15*. Jlano BemecTBeHHOE 4uciio A u 1enoe yucio N (>0). Halitu A B crerne-
HU N:
AN =4.4-... .4
(uncna A nepeMHoOXxaroTcsa N pa3).
For16*. Jlano BemiecTBeHHOE yuciio A u 1menoe yuciao N (>0). Mcnonb3ys oaun
IIWKJI, BBIBECTH BCe Iieable cTeneHu ynciaa 4 ot 1 1o N.
For17. [dano BemectBenHoe unciao A u nemoe uuciao N (>0). Mcmons3ys ogud
LUKJI, HAUTH CYMMY
1+A+42+4%+ ... +4V.
For18. lano BemectBenHoe uncio A u menoe uuciao N (>0). Mcronb3ys oguH
IIUKJI, HAWTW 3HAUYCHUE BBIPAKCHHUS
1 —A+A42— A2+ ... +(=DN.4N,
YCHOBHBIN OIIEPATOP HE MCIIOIB30BAaTh.
For19*. Jlano uenoe unciao N (>0). Haiitu npousBencHue
N!'=12-...N
(N-gpaxmopuan). UtoObl HM30€XaTh IEIOUYMUCICHHOTO MEPENOJIHEHUS, BhIUKC-
JSATH 3TO MPOU3BEACHHUE C IMOMOIIBI0 BEIICCTBCHHOW MEPEMEHHOW M BBIBECTH
€ro KaK BEIIECTBEHHOE YHUCIIO.
For20*. [Tano uenoe uucino N (>0). Ucnonb3ys OfuH UKII, HAUTH CYMMY
IM+21+31+...+N!
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(Beipakenue N! — N-¢axmopuan — o003HaUaeT MPOU3BEICHUE BCEX IEIBIX
yucen ot 1 jo N: N!=1:2-...-N). UToObl n30€xarh 1EIOYUCICHHOTO epe-
MOJIHEHMSI, TIPOBOJIUTH BBIYHMCIICHHS C TIOMOIIBIO BEIIECTBEHHBIX MEPEMEHHBIX
Y BBIBECTH PE3y/IbTaT KaK BEIISCTBEHHOE YHCIIO.

For21. ano nenoe uucino N (>0). Mcnonb3ys ouH MUKI, HAUTH CyMMY

1+ 1/(1)+ 1/Q2YH + /@B + ...+ 1/(N!)

(BeIpakenue N! — N—gpaxkmopuan — o0003HaUAET MPOU3BEACHNUE BCEX IEIIBIX
yucen ot 1 no N: N! = 1.2....-N). IlonydeHHoe 4uCIO SIBASETCS MPUOIIHU-
YKEHHbIM 3HAU€HUEM KOHCTaHThI e = exp(1).

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

1+ X +X202N + ...+ XN/NY

(N! = 1-2-...-N). IlonyyeHHOE YHCIIO SBISETCS MPUOIMKCHHBIM 3HaYE€HUEM
(GYHKIIMHM exp B Touke X.

For23. lano BemiectBenHoe yucio X u meinoe uyucino N (>0). Haiitu 3HaucHHE
BBIPKCHUS

X —X33)+X°/5) — ...+ (= DV XN (2-N+1))

(N! = 1:2....-N). IlonyueHHO€ YHUCIO SBISETCS MPUOIMKEHHBIM 3HAYCHUEM
GyHKIMHU SIn B TOYKE X.

For24. Jlano BemiecTtBeHHoe uyucino X u menoe yucino N (>0). Haiitu 3HaucHuUE
BBIPKCHUS

1 — X220+ X4 — ...+ (DY XZN/)((2-N))

(N! = 1-2-...-N). TlomyyeHHO€ YHCIIO SIBISICTCSA MPUOIMKEHHBIM 3HAYCHUEM
(GYHKUIMU COS B TOUKE X.

For25. Jlano BemectBenHoe yucino X (|[X|<1) u nenoe umcno N (>0). Haiitn
3HaYEHWE BBIPAKCHUS

X -X2+Xx33 — ...+ (DN LXN/N

[TomyueHHOE YHCITO SIBISCTCS MPUOTHMKEHHBIM 3HAYCHHEM (PYHKIUHU In B TOY-
ke 1 +X.

For26. Jlano BemectBeHHoe yncino X (|[X|<1) u menoe umcmo N (>0). Halitu
3HaYEHNE BHIPAKCHHUS

X —X33+X%5 — ...+ (DN X2V 2.N+1).

[TomyueHHoe YUCIO ABISETCS MPUOIMIKEHHBIM 3HaYeHHWEM (PyHKIMU arctg B
Touke X.

For27. Jlano BemectBennoe uucino X (|[X|<1) u menoe umciao N (>0). Haiitu
3HaYEHNE BBIPAKCHUS
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X +1-X3(2-3) + 1.3:-X°/(2:4-5) + ... +
+ 13- -2N=1)-X>2N+1)2-4-. . -(2:-N)-(2-N+1)).
[TonydyeHHOE 4YHUCIIO SIBASETCS MPUOTUKEHHBIM 3HaUYCHUEM (DYHKIIMHU arcsin B
Touke X.
For28. Jlano BemectBenHoe uucio X (|X|<1) u nenoe uuciao N (>0). Haiitu
3HAYEHNE BBIPAKECHUS
1+X2 —1-X%/24)+13-X3/(2-46) — ... +
+ (=N 113 (2-N=3)-XN/(2-4-.. -(2-N)).
Tlomy4eHHOE YHCIIO SBISIETCS PUOIIKEHHBIM 3HaYeHHEeM (ByHKIHK v/ 1+X

For29. Jlano nenoe uucino N (> 1) u ABE BElIECTBEHHBIC TOUKH HA YHCIOBON OCH:
A,B (A < B). Otpesok [4, B] pa3out Ha N paBHbIX OTpe3koB. BeiBectn H —
JUTHHY Ka)XJI0TO OTpe3Ka, a TaKke Ha0op TOYEK

A, A+H, A+2-H, A+3-H, ..., B,
obOpazyromuii pazoueHue orpeska [A4, B].

For30. /lano menoe umciio N (> 1) u 1Be BEIIECTBEHHBIC TOYKH Ha YHCJIOBOM OCH:
A,B (4 < B). Otpe3ok [A, B] pa36ut Ha N paBHBIX OTpe3koB. BriBect H —
JUIMHY Ka)KJO0TO OTpe3Ka, a Takke 3HaueHus pynkuuu F(X) =1 — sin(X) B
TOUYKaX, pa30MBAIOIINUX OTPE3OK [A4, B]:

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

For31. lano nienoe unciao N (> 0). [TocnenoBareabHOCTh BEIIECTBCHHBIX Ynced A g
OTIpeIeAETCS CIEIYIOMNUM 00pa3oM:

Ay =2, Ag =2+ 1/Ag1, K=1,2,....
BriBecTu anmeMenTol A1, Ao, ..., AN.

For32. Jlano nienoe uucio N (> 0). [TociiemoBaTeIbHOCTD BEIICCTBECHHBIX YHCEIT A i
OTpEeIEACTCS CIECIYIOMNUM 00pa3oM:

Ay =1, Ax =AU 1+ 1/K, K=1,2,....
BriBectn sneMeHTHl A1, Ao, ..., AN.

For33*. Jlano uenoe uucino N (>1). I[locnemoBarenbHocTh uucen @ubonauuu F i
(uenoro Tuna) onpenenseTcs CAeAYIMUM 00pa3oM:

F1:1, F2:1, FK:FK_2+FK_1, K:3,4,....
BriBectu snementhl Fy, Fo, ..., Fy.

For34. Jlano nienoe uucino N (> 1). IlociemoBaTeIbHOCTD BEIICCTBEHHBIX YHCEIT A i
OTIpEEACTCS CICIYIOMNUM 00pa3oM:

Alzl, A2=2, AKZ(AK_2+2'AK_1)/3, K=3,4,....
BriBecTtu aneMeHTsl A1, As, ..., Apn.
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For35. llano nenoe uucio N (>2). IlocinenoBarenbHOCTh LEIbIX YHCel Ay ompe-
TEISIETCS CIETYIONNM 00pa3oM:
Alzl, A2:2, A3:3,
Ax =Ag 1 t A9 — 2- A3, K=4,5,....
BriBectn 3nemMeHTHI A1, Ao, ..., An.

BnoXxeHHble uyuKnbI

For36*. [lans! nenbie momokutenbHble unciaa N u K. Haiitu cymmy
15 +2K + .+ NK,
UtoObl m30eXaTh IEIOYMCICHHOTO TEPENOJHCHUS, BBIYUCIATH ClIaraéMble
3TOW CYMMBI C IIOMOIIBIO BEIICCTBEHHOW INMEPEMEHHOW U BBIBOAUTH PE3YJib-
TaT Kak BEUIECTBEHHOE YHUCIIO.
For37. ano uenoe uucio N (>0). Haiitu cymmy
1'+22+ ...+ NV,
UtoObl M30€kKaTh I1ETOYMCICHHOTO TEPETOJHEHHS, BBIYUCIATH CllaracMble
ATOM CyMMBI C MOMOIIBIO BEIIECTBEHHON MEPEMEHHON W BBIBOJUTH PE3YJib-
TaT KaK BEIIECTBEHHOE YHUCJIO.
For38. ano nenoe wucno N (>0). Haittu cymmy
1V 2N+ + N
UtoObl m30ekaTh IEIOYMCICHHOTO MEPENOJHCHUS, BBIYUCIATH CllaraeMble
3TOM CYMMBI C NIOMOUIIBK) BELIECTBEHHOW NMEPEMEHHOW W BBIBOAUTH PE3YIIb-
TaT KakK BEUIECTBEHHOE YHUCIIO.

For39. Jlans! nenbie nojoxureabHble uncia 4 u B (A < B). BeiBecTH Bce Ieibie
yucia otT A 10 B BKIIFOUUTENBHO; TIPU 3TOM KaXKJ10€ YUCIIO JOJKHO BHIBOIUTHCS
CTOJIBKO pa3, KaKOBO €ro 3HaYeHUe (HarpuMep, YUciao 3 BBIBOAUTCS 3 pasa).

Ford0. dans! nensie uncna A u B (A < B). BeiBecTu Bce menbie uucia ot 4 10 B
BKJIFOUUTEIBHO; TP 3TOM YMCIO A JTOJIKHO BBIBOAUTHCS 1 pa3, uncio A4 + 1
JIOJ>KHO BBIBOJAUTHCA 2 pas3a u T. 1.

Linkn c ycnoBuem

While1*. Taubl momoxutensubie uncina A u B (A > B). Ha orpeske mimHbI A
pa3MeNnIeH0 MaKCUMaJbHO BO3MO)KHOE KOJIMYECTBO OTPE3KOB JUIMHBI B (06e3
HaJIokeHUi ). He ucmonb3ys onepanud yMHOXKEHUS M JICJICHUS, HAUTH JUTHHY
HE3aHATOW 4acCTU OTpe3Ka 4.
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While2*. Tans! nonoxutenbhbie uncia A u B (A > B). Ha orpe3ke manunbl 4 pas-
MEIICHO MaKCHMAaJIbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JUTHHBI B (0e3 Haj1o-
keHui). He nucmonp3ys onepanuy yMHOKCHHS U JACICHUS, HAUTH KOJUYECTBO
OTPE3KOB B, pa3MEIIEHHBIX Ha OTpE3Ke A.

While3. [1ans! nensie monoxurenbHbie uncia N u K. Micronb3ys TONBKO ONepaiuu
CIIOKEHHUS M BBIUMTAHMUS, HAWTH YaCTHOE OT JAejcHHs Haieno N Ha K, a Takke
OCTaTOK OT 3TOTO JICJCHUSI.

While4*. Jlano uenoe uucino N (>0). Eciau oHO sBIseTCsS CTENEHBIO YHCIIA 3, TO
BBIBECTH TRUE, €CJIUM HE SIBJISICTCS — BBIBECTH FALSE.

While5. Jlano nenoe uncio N (>0), sBisroneecss HEKOTOPO CTEIICHBIO Yucia 2:
N = 2K Haiitu nenoe uncino K — mokasareib 3TOH CTENEHH.

While6. /lano nienoe uncino N (>0). Halitu odeotinoti hakmopuan N

N!!=N-(N-2)-(N—4)-...
(mocyieHUM COMHOXUTENb paBeH 2, eciiu N — 4eTHoe, U 1, ecniu N — Heuer-
Hoe). UToObl n30eKaTh 1EJOYUCICHHOTO EPENOIHEHUS], BBIYUCIATH 3TO MPO-
U3BEJICHUE C TTIOMOIIBIO BEIIECTBEHHON NIEPEMEHHOM 1 BBIBECTH €0 KaK BEIlle-
CTBEHHOE YHCIIO.

While7*. Jlano nienoe uucino N (>0). HaliTu HauMeHbIIee 11e510€ MOJIOKUTEIIEHOES
yucnno K, KBagpaT KOTOporo npeBocxogut N: K2 > N. OyHKIUIO U3BJICUEHHs
KBaJIPATHOTO KOPHSI HE MCIIOJIH30BATh.

While8. /lano nenoe uucio N (>0). Halitu HanGombIee neiaoe 4ucio K, KBajapar
KOoTOporo He mpepocxomut N: K? < N. OyHKIMIO M3BIEYEHHUs KBAJPaTHOIO
KOpHSI HE MCIIOJIb30BaTh.

While9. Hano menoe umcino N (>1). Haiitu HamMeHbIee 1eioe uucio K, mpu
KOTOPOM BBITIONHAETCS HEpaBeHCTBO 37 > N,

While10. Tano nenoe unciao N (>1). Halitn Hambosnpiiee menoe yucio K, mpu
KOTOPOM BBINOJIHAETCS HepaBeHCTBO 35 < V.

While11*. [Tano nemnoe urcio N (> 1). BeiBecTn HaumeHbIlee U3 neibix yucen K,
U1 KOTOpbIX cymMma 1 + 2 + ... + K Oyner Oosnbliue Uiy paBHa N, U caMy 3Ty
CYMMY.

While12*. Jano uenoe uucino N (>1). BeiBectu Hanbonbiee u3 Henbix yucen K,
JUTsT KOTOPBIX cymma 1 + 2 + ... + K Oyaer MeHsbIle uiv paBHa N, U caMy 3Ty
CYMMY.

While13. Iano umcino 4 (>1). BelBecTn HamMEHbIICE U3 IENBIX 4Yucea K, s
KOTOphIX cymma 1 + 1/2 + ... + 1/K Oyner 6ombiie A, u camy 3Ty CyMMY.

While14. Jano uucio A (>1). BeiBectn HamOoibliee M3 LEIbIX 4ucen K, mis
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KOTOpbIX cymma 1 + 1/2 + ... + 1/K Oynetr mMeHsbliie A, U camy 3Ty CyMMY.

While15. HauanwsHbiit Bkinag B 0anke paBeHn 1000 py0. Uepes kaxaplii MecsIl pas-
Mep BKJIaJia YBEJIMUMBACTCSA Ha P MPOIEHTOB OT UMEIIICHCsS CyMmbl (P —
BellleCTBEHHOE uncio, 0 <P <25). [lo nanHOMy P onpenesnTh, 4epe3 CKOIbKO
MecsIeB pa3mep Bkiaaa npeBbicuT 1100 py0., u BRIBECTH HalICHHOE KOJIHYE-
cTBO MecsteB K (11eJ10e YUCII0) U UTOTOBBINA pasMep Bkiana S (BEIeCTBEHHOE
YHCIIO).

While16. CnoprcMeH-TbDKHUK Havall TPCHHPOBKH, MPOOCKAB B TIEPBBIA JCHb
10 xm. Kaxxnpiii crieqyromuii 1eHb OH yBEIMYMBaJI JJIMHY Ipodera Ha P mpo-
IIEHTOB OT mpobera mpeapiaymero aus (P — BemectBenHoe, 0 <P <50). Ilo
JTaHHOMY P ompeaenuTh, Mmociie Kakoro JHS CyMMapHBIN ITpoOer JIBDKHUKA 3a
Bce HU npeBbICUT 200 KM, U BEIBECTH HalJICHHOE KOJUYECTBO JHEH K (11e10¢)
U CyMMapHbIil ipo0er S (BELIeCTBEHHOE YHCIIO).

While17. ano uenoe uucio N (>0). Mcnone3ys onepanuu JeICHHS HAIEIO H
B3SITHSI OCTATKa OT JISJICHUS, BRIBECTU BCE €T0 IU(PPHI, HAYMHAS C CAaMOW TIPABOM
(pa3psima enuHuIL).

While18. Iano nenoe uucio N (>0). Mcnonb3ys onepanuu JelNCHHs HAIEIO H
B3STHS OCTaTKa OT JACJICHUS, HAUTHU KOJIMYECTBO M CYMMY €ro mudp.

While19. Iano nenoe uucio N (>0). Mcions3ys onepanuu AeICHAS HALIEIO U B3sI-
THS OCTaTKa OT JICJICHUs, HAWTH YHCII0, TTOJIYYCHHOE MPH MPOYTCHUH yuciaa N
CIpaBa HaJeBo.

While20. Jano menoe yucio N (>0). C momolmipio onepamuil AejJeHus Hauesao
W B3SATHS OCTaTKa OT JCJICHHUS ONpPEIeTUTh, UMECTCS JIM B 3alHUCH uduciia N
mudpa «2». Ecnu nmeercs, To BeIBeCTH TRUE, €CJIM HET — BBHIBECTH FALSE.

While21. [ano nenoe yucio N (>0). C momompio oneparuil JAejJeHus Haeao
U B3SITHS OCTaTKa OT JACJICHHS OMNPEACINTh, UMEIOTCSA JU B 3amucu 4yucia N
HeueTHble Uppel. Eciim uMerorcs, To BeiBecTH TRUE, €CJIM HET — BBIBECTHU
FALSE.

While22*. Jlano nemnoe unciao N (>1). Eciu oHO sABAsICTCS npocmsim, TO €CTh HE
UMeEeT MOJIOKHUTEIIBHBIX JCIIUTENeH, Kpome 1 1 caMoro cedsi, To BhIBeCTH TRUE,
WHade BBIBECTH FALSE.

While23*. Jlanbl nenbie moaokuTelbHbIE unciaa A u B. Halitu ux uaubonvuuil
oowuii oenumens (HOJ), ucnionu3ys arcopumm Eexauoa:

HO/1(4, B) = HOI(B, A mod B), ecmu B # 0; HO/I(4, 0) = A.

While24. Jlano nenoe uncio N (> 1). [locaenoBarenbHoOCTh yucer Qubonauuu F i
OTIpeIeIAeTCS CICAYIOIUM 00pa3oM:
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Flzl, F2:1, FK:FK_2+FK_1, K:3,4,....
[IpoBeputs, sBasierca au uncio N yuciom ®Pubonauuu. Ecnu sBnsgercs, To
BBIBECTH TRUE, €CIIM HET — BBIBECTH FALSE.

While25. [lano uenoe uucino N (>1). Haiitn nepBoe uucino dubonauuyu, 00ib-
mee N. (onpenenenue yucen Pudbonauwyu nano B 3amannu While24).
While26. lano nenoe urcio N (> 1), sBistomieecs unciom @ubonauun: N = F
(ompenenenune wucen Pubonayuu nano B 3amanuu While24). Haiitu nemnsie
yucna Fi_1 u Fg,1 — npeasiayiiee u nocienyromee yrciaa GuboHaqq.
While27. lano uenoe uncio N (> 1), ssistomeecs unciom Oudonauun: N = F ¢
(ompenenenne uucer Puobonauuu nano B 3amanmu While24). Haittu memoe
yucino K — nopsakoBbid HoMep uncia Gubonauuu N.
While28. Jlano BemectBerHoe uncio € (> 0). [TocaenoBareIbHOCTh BEIIECTBEHHBIX
gucen Ak onpenensercs CIeayIM 00pa3oMm:
Ay =2, A =2+ 1/Ax_1, K=2,3,....
Hantn mnepBeii u3 HOMEpPOB K, I KOTOPBIX BBINOJHSIETCS YCIOBHE
|Ax — Ag_1| < €, ¥ BBIBECTH ATOT HOMEP, a TaKXkKe uncina Ax 1 u Ag.
While29. Jlano BemectBernoe uuncio € (> 0). [TocaenoBareIbHOCTh BEIIECTBEHHBIX
qucen Ak onpenensercs CIeAyIIIM 00pa3oMm:
Ay =1, Ay =2, Ag = (A 2 +2-Ax 1)/3, K=3,4,....
Haiitu mnepBeii n3 HOMEpOB K, I KOTOPBIX BBIIIOJHAETCS YCIOBHE
|Ax — Ag_1| < €, ¥ BBIBECTH 3TOT HOMEP, a TaKXKe uncia Ax 1 1 Ak.
While30. [lansr momoxwutensHbie uncna A, B, C. Ha mpsmoyroipHHKE pa3me-
pa A X B pa3menieH0o MakCMMaJbHO BO3MO)XHOE KOJIMYECTBO KBaJPaToB CO
ctopoHoit C (6e3 HanoxeHuit). HailTu KOJIM4eCTBO KBaJIpaToOB, pPa3MEIIEHHbBIX
Ha MpsMoyToIbHUKE. Onepaiy yMHOKEHHUS U JIeJICHUS HE MCTOIb30BaTh.

NMocnepoBaTtenbHOCTU

Bo Bcex 3amaHusax JaHHOW TPYIIIBI MPEANOJaraeTcs, YTO MCXOAHBIM HaOOp
COJICP)KUT HEHYJEBOE YMCJIO 3JIEMEHTOB (B YAaCTHOCTH, 4uciao N Bcerma OoJbliie
Hys1s1). B 3amanusax Ha 00paboTKy Heckoilbkux HaOopoB uncen (Series29-Series40)
KOJIMYECTBO HAOOpOB K TaKXe BCETJa SBIISICTCS HEHYJICBBIM.

Series1*. [lanbl gecaTh BEMIECCTBEHHBIX unce. Haltn ux cymmy.
Series2. Jlanbl gecsaTh BEIIECTBEHHBIX uncel. HalTu UX MpOU3BeICHHE.
Series3. JlaHbl 1ecaTh BEIICCTBEHHBIX uncel. HaliTh ux cpeaHee apupMeTHIecKoe.
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Series4. Jlano nemnoe uncio N u HaOOp u3 N BCIIECTBCHHBIX 4Mcell. BbiBecTH
CYMMY U TIPOM3BEJICHUE YUCEN U3 JJAHHOTO Habopa.

Series5. Jlano nenoe uucio N u HaOop U3 N TOJOKUTEIBHBIX BEUICCTBEHHBIX
yrices. BbIBECTH B TOM € MOpPSAKE I[eIble YacTH BCEX YHCENI U3 JaHHOTO
HaOopa (Kak BEILECTBEHHBbIE YHUCJIA C HYJIEBOM JPOOHON YacThlO), a TaKXKe
CYMMY BCEX IIEJIbIX YacTeH.

Series6. Jlano menoe yucio N u HabOp u3 N IOJOKUTEIBHBIX BEIIECTBEHHBIX
guces. BeiBecTH B TOM jk€ TOpSJKE JPOOHBIE YacTH BCEX YHUCEN W3 JaHHO-
ro Habopa (Kak BEIIECTBEHHBIC YHWCIIa C HYJCBOM IIEJIOM 4YacThi0), a TaKKe
IIPOM3BEICHUE BCEX JAPOOHBIX YAaCTEH.

Series?7. Jlano nenoe uncio N u HaOop u3 N BeleCTBEHHBIX 4yucell. BoiBecTH B
TOM JK€ MOPSAKE OKPYIVICHHBIC 3HAUCHUS BCEX YHMCEI M3 JJAaHHOTo Habopa (Kak
IeJIbIC YHCIa), a TAKKE CYMMY BCEX OKPYITICHHBIX 3HAYCHHI.

Series8. Jlano nenoe unciao N u Habop u3 N 1enbiX uncel. BelBecTn B TOM K€
HOPSJIKE BCE YETHBIC YMCia U3 JaHHOrO Habopa U KOJINYeCcTBO K TaKMX YHMCEIL.

Series9. Jlano uenoe unciao N u Habop u3 N 1enbiX uncel. BelBecTH B TOM Ke
HOPSIJIKE HOMEpa BCEX HEUETHBIX YMCEN M3 JaHHOro Habopa M KOJudecTBO K
TaKHX YUCEI.

Series10. Jlano nenoe uuciao N u HaOop u3 N mensix unced. Eciau B Habope
UMCIOTCSI TIOJIOXKHMTEIbHBIC YHMCIIA, TO BBIBECTH TRUE; B NMPOTHBHOM Clydac
BbIBECTH FALSE.

Series11. Jlaubl nensie unciaa K, N u Habop u3 N nensix umcel. Eciu B Habope
UMEIOTCS YKMCIIa, MeHbINNE K, TO BRIBECTH TRUE; B IPOTUBHOM CJIy4ae BHIBECTH
FALSE.

Series12. Jlan HaOop HEHYJIEBBIX IENIBIX YKCEN; TPU3HAK €T0 3aBEPIICHUS — YHC-
70 0. BbIBECTH KOJIMUYECTBO YKCEN B Habope.

Series13. /lan HaOOp HEHYJIEBBIX LEBIX YUCEN, IPU3HAK €TI0 3aBEPIICHUS — YHC-
70 0. BeIBeCTH CyMMY BCEX IOJOKUTEIIBHBIX Y€THBIX YUCEN M3 JaHHOTO HAa0O-
pa. Eciim TpeOyeMbie ynciia B Habope OTCYTCTBYIOT, TO BbiBecTH 0.

Series14. Jlano nenoe yucio K ¥ HaOOp HEHYJIEBBIX IENIbIX YHCEI; IPU3HAK €ro
3aBepiieHus — 4uciio (. BeIBeCTH KOIMUYECTBO YKce B Habope, MEHbINUX K.

Series15*. Jlano nenoe uncino K U HaOOp HEHYJICBBIX IENbIX YHCEN; MPU3HAK €T0
3aBepiieHnss — yuciao 0. BeiBecTn HOMep mepBoro 4ucia B Habope, OobIie-
ro K. Ecnu Takux yucen HeT, To BbiBecTH 0.

Series16*. Jlano nenoe uncino K u HA0Op HEHYJIEBBIX IIEIBIX YHCEI; MPU3HAK
ero 3aBepmieHus — yuciao 0. BelBecT HOMep TOCIIEIHETO 4Yucia B Habope,
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oonpirero K. Eciau Takux umcen HET, TO BeiBecTH (.

Series17*. JlaHo BemecTBeHHOE uucio B, 1enoe yucio N u Habop u3 N Be-
IIECTBEHHBIX YHCEJI, YIOPSIOYCHHBIX [0 BO3PACTaHHIO. BBIBECTH 2JIEMEHTEHI
Habopa BMECTE C YUCIOM B, COXpaHss YIOPSI0UYECHHOCTh BHIBOIUMBIX YHCEL.

Series18. Jlano nemoe unciao N u HaOOp M3 N LEIbIX YKCEI, YIOPSAOUCHHBIN
10 BO3pacTaHMio. JlaHHBI HAOOP MOXET COAEPKATh OAMHAKOBBIC DIIEMEHTHI.
BbIBecTH B TOM ke MOPSIIKE BCE PA3IMYHBIC DJIEMEHTHI JaHHOTO Habopa.

Series19*. [lano unenoe uncio N (> 1) u Habop u3 N nenbix uucen. BeiBectu Te
3JIEMEHTHI B HAOOpe, KOTOPbIe MEHBIIIE CBOETO JIEBOTO COCE/IA, U KOIMUIECTBO K
TaKMX DJIEMEHTOB.

Series20. Jlano nemoe yucio N (>1) u Habop u3 N 1enbIx 4ucell. BeiBecTn Te
3JIEMEHTHI B HA0Ope, KOTOPBIE MEHBIIIE CBOETO MPABOr0 COCEa, U KONYECTBO K
TaKUX 3J€MEHTOB.

Series21*. Jlano uenoe uucio N (> 1) u nabop u3 N BemecTBeHHBIX unce. [Tpose-
puTh, 00pa3yeT M JaHHbIA HAOOP BO3PACTAIOIIYIO MTOCIEA0BATEeIbHOCTD. Eciu
o0pasyeT, To BeIBeCTH TRUE, €CIId HET — BBIBECTH FALSE.

Series22. Jlano uenoe uncino N (> 1) u Habop u3 N BelieCTBeHHbIX uncea. Ecnu
JTaHHBIN HabOp oOpa3yeT yOBIBAIOIIYIO MOCIEI0BATEIHHOCTh, TO BbiBeCTH 0;
B IIPOTHBHOM CJTy4Yae BBIBECTH HOMED IIEPBOTO YHCIIa, HAPYIIAIOIIET0 3aKOHO-
MEpHOCTb.

Series23. Jlano 1enoe ynciao N (>2) u Habop u3 N BemecTBeHHbIX yrcen. Habop
HA3BIBACTCS NULO00OPA3HLIM, SCIIH KaXABIH €ro BHYTPCHHHUU 3JIEMEHT OO
Oospire, TMO0 MEHBIIIE 000MX CBOMX COCEACH (TO €CTh SABIACTCS «3YOIIOMY).
Ecnu naHHBIN HAOOp SABISETCSA MUI000Pa3HBIM, TO BbiBecTH (; B MPOTHBHOM
cilydae BBIBECTH HOMEP IEPBOTO 3JIEMEHTA, HE SBIISIOIICTOCS 3yOIIOM.

Series24. Jlano nenoe uncio N u HaOOop u3 N MLENbIX YHCEN, COACPIKAINUHN IO
KpaitHel Mepe IBa HyJsa. BeiBecTn cymmy dmcen M3 gaHHOTO Habopa, pacro-
JIOKEHHBIX MEXKIY MOCICIHUMHU JBYMsI HYJISIMH (€CJIA MOCTEIHUE HYIU UITYT
nonpsia, To BeiBecTH 0).

Series25. Jlano nenoe uuciao N u HaOOop w3 N MLENbIX YHCEN, COACPIKAIIUHN IO
KpaiiHe mMepe NBa Hynsd. BeiBecTr cymmy umcen U3 JaHHOTo Habopa, pacro-
JIO’)KEHHBIX MEX]y TIEPBBIM U MOCIEIHUM HyJeM (€Cu MEPBBIM U MOCIeAHUN
HYJW UAYT NOoApsia, TO BeiBecTH 0).
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BnoXxeHHble uyuKnbI

Series26. Jlanbl 1ienbie uncina K, N u HaOop u3 N BEHICCTBCHHBIX 4ucel: Ai,

Ao, ..., Ay. BeiBecTu K-¢ cTeneHu 4yucen u3 JaHHOTro Habopa:
(Al)Ka (AZ)KD R (AN)K'

Series27. [lano nenoe unciao N v HaObop u3 N BelIeCTBEHHBIX dncen: 41, Ao, . . .,
Apn. BeiBecTH creayrone yuchia:

Ay, (A2, . A )N An)™.

Series28. Jlano uenoe unciao N u HaOop u3 N BelICCTBEHHbIX uncel: Ay, Ao, . . .,
A . BBIBECTH CIIEAYIOIIHE YKCIIA:

AN, )V, L, (An—1)?, Aw.

Series29. Jlansl nensie uncia K, N, a Takke K Ha0OPOB 1EJIBIX YKce 110 N 3JIeMeH-
TOB B KaXkJIoM Habope. BbIBecTH 0OIINYI0 CyMMY BCEX 3JI€MEHTOB, BXOJSIINX B
JTaHHBIC HaOOPHI.

Series30. lansl nensie uncia K, N, a Takke K Ha0OPOB IENIBIX YKCe 110 N 3JIeMEH-
TOB B KayK70oM HaOope. J[1s kaxaoro Habopa BEIBECTH CYMMY €r0 JIEMEHTOB.

Series31. [launsl uensie unciaa K, N, a Takke K HaOOpOB LEIbIX YKCeN 10 N 3lie-
MCHTOB B KayK710M Habope. Haiitu koiruecTBO HaOOPOB, COMEPIKAIIMX YUCIIO 2.
Ecnu Takux HabopoB HeT, To BbiBecTH 0.

Series32. [launs nensie unciaa K, N, a Takke K HaOOpOB IENbIX YKCeN 0 N 3lie-
MEHTOB B Ka)kJIoM Habope. [l kaxxaoro Habopa BEIBECTH HOMEP €0 IIEPBOIO
AJIEMEHTA, paBHOTO 2, Win uucio 0, eciii B JAaHHOM Ha0Ope HET JBOEK.

Series33. lansl nensie uncia K, N, a Takke K Ha0OPOB IEIBIX YKce 110 N 3JIeMeH-
TOB B KaK70M HaOope. [l Kakaoro Habopa BBIBECTH HOMEP €0 MOCIEIHErO
3JIEMEHTA, paBHOTO 2, WiK 4ncio 0, ecu B JaHHOM Ha0Ope HET JBOEK.

Series34. [lansl nensie unciaa K, N, a Takke K HaOOpOB LEJIbIX YKCe] 10 N 3lie-
MCHTOB B KayK710M Habope. J[1s1 Kax10ro Habopa BBIITOJHUTE CIEAYIOIICe Ieki-
CTBHE: €CJIM B HA0OpE COMEPIKUTCS YUCIIO 2, TO BBIBECTH CYMMY €r0 3JIEMEHTOB;
ecnu B Habope HET ABOEK, TO BhiBecTH 0.

Series35. Jlano nenoe yncio K, a Taxke K HaOOPOB HEHYJIEBBIX IIEJIBIX YHUCEIL.
[Tpu3HaKoM 3aBepIcHHs Kaxa0ro Habopa sBisieTcs gyncio 0. J{is kaxaoro Ha-
0opa BBIBECTH KOJHUYECTBO €0 2JIEMEHTOB. BhIBECTH TaKxke 0011ee KOITHYECTBO
BIIEMEHTOB BO BCEX HaOOpax.

Series36. [lano nenoe yncio K, a Takke K HaOOPOB HEHYJIEBBIX ILIEIBIX YHUCEIL.
Kaxxaplii HabOp COACPIKUT HE MEHEe ABYX JICMEHTOB, MPHU3HAKOM €ro 3aBep-
mreHus sBisgercs uncino 0. HaliTu koaumdecTBO HAOOPOB, 3JEMEHTHI KOTOPBIX
BO3PACTAIOT.
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Series37. Jlano nenoe uncio K, a takke K HaOOpOB HEHYJEBBIX IIEJIBIX YHUCEIL.
Kaxpiii HaOOp CONEP)KUT HE MEHEee JIByX 3JIEMEHTOB, MPU3HAKOM €ro 3aBep-
mieHus sisgercs uncino 0. HalTu koaudecTBO HaOOPOB, 3JIEMEHTHI KOTOPBIX
BO3pACTAIOT UJIM YOBIBAIOT.

Series38. Jlano uenoe uncio K, a Takke K HaOOPOB HEHYJIEBBIX IENbIX YUCEI.
Kaxpiii Habop CONEP)KUT HE MEHEee JIByX 3JIEMEHTOB, MPU3HAKOM €ro 3aBep-
mieHus sipysiercs uuciio 0. J{ist kaxmoro Habopa BBITIOIHHUTD CIIEAYIOIICE JIeH-
CTBHE: €CIIM 3JIEMEHTBI HabOpa BO3PACTAIOT, TO BBHIBECTH 1; €CJIHM DJIEMEHTBI
Habopa yOBIBAaIOT, TO BBIBECTU —1; €Clii 3JIeMEeHTh Habopa He BO3pacTaloT U
He yObIBaoT, TO BbIBeCTH 0.

Series39. Jlano nenoe unciao K, a takke K HaOOpOB HEHYJEBBIX IENIBIX YHCEIL.
Kaxpiii HaOOp COMEPIKUT HE MEHEe TPEX IJIEMEHTOB, MPU3HAKOM €ro 3aBep-
mreHus sipisiercst uncino 0. Halitu konmudaecTBo muiioo0pa3HbiXx HAOOpoB (orpe-
JeJeHre TiI000pa3Horo Habopa JaHo B 3ajaHuM Series23).

Series40. [lano nenoe uncio K, a takke K HaOOpOB HEHYJEBBIX IIENIBIX YHCEIL.
Kaxpiii HaOOp COMEPIKUT HE MEHEE TPeX JIEMEHTOB, MPU3HAKOM €ro 3aBep-
mieHus sieistercs uuciio 0. J{ist kaxoro Habopa BBIIOIHHUTD CIIEAYIOIICE JIeH-
CTBHUE: €CJIM HAOOP SBISAETCS MUI000pa3HbIM (CM. 3aj1aHue Series23), TO BbIBE-
CTH KOJIMYECTBO €r0 SJIEMEHTOB; B IPOTHBHOM CJIy4ae BHIBECTH HOMEP MEPBOTO
9JIEMEHTA, KOTOPBII HE SIBIISCTCS 3yOIIOM.

Mpoueanypbl n hyHKLUN

Mpoueaypbl ¢ YACNOBLIMM NapamMeTpamMu

Proc1. Omucars npouenypy PowerA3(4, B), BEIYHCISAIONIYIO TPEThIO CTETICHD YHC-
7a A ¥ BO3BpAIAIONIYIO0 €€ B MepeMeHHON B (A — BXOAHOUM, B — BBIXOJHOM
napaMmeTp; o0a MmapameTpa SBISIOTCS BEIIECTBEHHbIMU). C MOMOIIBIO 3TOU
MpOIeTyPhl HAUTU TPEThU CTEMCHU MSATH TaHHBIX YHCET.

Proc2. Onucars npouenypy PowerA234(A, B, C, D), BBIYHCISIONYIO BTOPYIO,
TPEThIO M YETBEPTYIO CTENEHb YUCIa A U BO3BPAIIAIOIIYIO 3TH CTEIEHU CO-
OTBETCTBEHHO B nepemeHHbIX B, C u D (4 — BxonHoi, B, C, D — BBIXOJHbBIC
napaMeTphl; BCe MapaMeTphl SBIISIOTCS BEIIECTBEHHBbIMU). C MOMOIIBIO 3TOM
MpOLIeIyPhl HAUTH BTOPYIO, TPETHIO U UETBEPTYIO CTENEHbD MSATH IaHHBIX YHCET.

Proc3. Omucars mnporenypy Mean(X, Y, AMean, GMean), BbIYHACIAIONUIYIO
cpeonee apugmemuueckoe AMean = (X+Y)/2 u cpeonee ceomempuueckoe
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GMean = \/ﬁ IBYX MOJOXKUTEIbHBIX uncead X u Y (X m Y — BXomHbIe,
AMean n GMean — BBIXOJHBIE MTapaMeTPhI BEIIECTBEHHOT0 THMa). C MOMOIIbIO
ATOM MpPOLEAYPHl HAUTHU cpefHee apu(hMETUYECKOE U CPEIHEE TEOMETPHUECKOE
s map (A, B), (4, C), (4, D), ecnmu nanwt A, B, C, D.

Proc4*. Onucares npouenypy TrianglePS(a, P, S), BRIUHCISAIONUIYIO 10 CTOPOHE d
PABHOCTOPOHHETO TPEYTOIbHHKA ero mepumerp P = 3-a u miomans S = a’-v/3/4
(a — BxonHOM, P 1 S — BBIXOJIHbIE MTApaMETPhI; BCE MapaMeTPhl SABISIOTCS Be-
niecTBeHHbIMH). C MOMOILBIO ATOM MPOLETYypbl HAUTH NEPUMETPHI U TIIOIIAAH
TpPEX PAaBHOCTOPOHHHUX TPEYTOJIbHUKOB C IAHHBIMU CTOPOHAMHU.

Proc5. Onmcars nponenaypy RectPS(x1, y1, X9, v, P, S), BRIYHCIISIONTYO IIEpUMeTp P
U IUIOLIAJb S MPSMOYToJbHUKA CO CTOPOHAMH, MapalijieIbHBIMU OCSIM KO-
OpAWHAT, 10 KOOpAHMHATaM (X1,V1), (X2,)2) €ro MPOTHUBOIIOIOKHBIX BEPIINH
(x1, 1, X2, V2 — BXOIHBIE, P 1 S — BBIXOAHbIE MapaMeTPhl BEIIECTBEHHOIO TH-
na). C nmomoIbo 3TOM MpoueAypbl HAUTH MEPUMETPHI U TUIOMIAAN TPeX Mpsi-
MOYTOJIbHUKOB C JaHHBIMU MPOTUBOMNOJOKHBIMA BEPIIMHAMU.

Proc6. Onucare nponenypy DigitCountSum(K, C, §), Haxomsmyro koiandectBo C
nudp 1EJI0ro MOJI0KUTEIBHOTO yucia K, a Takxe ux cymmy S (K — BXOJIHOH,
C u S — BBIXOAHBIE MMapaMeTphl 1es1oro Tuna). C moMoIIbI0 3TOW MPOLEAYPHI
HANTH KOJIMYECTBO U CYMMY LU(P I KaXK0TO U3 MSATH TaHHBIX LEJNbIX YUCEIL.

Proc7. Omnucare npouenypy InvertDigits(K), MECHSFOIIYIO TOPSIIOK CIICAOBAHUS
udp 1eI0ro NoJ0KUTENbHOTrO yncia K Ha oOparHblil (K — mapaMeTrp 1enoro
TUIA, SIBJISIFOIIMICS OTHOBPEMEHHO BXOJHBIM U BBIXOJHBIM). C MOMOIIBIO 3TOU
IpOLIETypbl MOMEHSThH MOPSAOK clieoBaHus LIUGP HAa OOpaTHBIN AJI KaXK0To
U3 ISTU JAHHBIX LEJIBIX YUCET.

Proc8*. Omucars nporeaypy AddRightDigit(D, K), 1o0aBisioIIyo K 1eI0MY II0-
JaoxuTensHoMy ety K crnpasa uudpy D (D — BXOAHOUW mapaMeTrp LEeJIOoro
TUIIA, JIe)Kalui B aAuanazone 0-9, K — mapaMeTp UEI0ro Tuma, sBISIOIINICS
OJTHOBPEMEHHO BXOJHBIM U BbIXOJHBIM). C MOMOILBIO 3TOH NpoLeaypbl Mocie-
J0BaTelIbHO J0OABUThH K JaHHOMY uHciy K crpaBa naHHble HUpbl D u Do,
BBIBOJISI PE3YJBTAT KAXKIOTO J100OaBICHUS.

Proc9. Ommcare nponeaypy AddLeftDigit(D, K), moOaBisiomyo K IeIoMy IIo-
JoxuTenapHoMy uuciy K cneBa uudpy D (D — BXOAHOW mapaMmeTp LEJIOro
THMA, JISKAIUN B Auana3zone 1-9, K — napameTp 1enoro Tuma, sSBJISIFOIIUNACS
OJTHOBPEMEHHO BXOJHBIM U BbIXOJHBIM). C MOMOIIBIO 3TOH NpoLeaypbl MOCIe-
JOBaTelIbHO J100aBUTh K JaHHOMY yuciay K cieBa gaHHble QP D u Do,
BBIBOJISL PE3YJIBTAT KAXKJIOTO J10OABICHUS.
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Proc10. Omucare npoueaypy Swap(X, Y), MEHSIONIYIO COACPKUMOE IepEMEH-
HbIX X 1 Y (X 1 Y — BellleCTBEHHbIE MapaMeTPBbl, ABJISIOIIHUECS OJHOBPEMEHHO
BXOJIHBIMH U BBIXOAHBIMH). C €e MOMOIIbI0 JUIsl TaHHBIX MEePEeMEHHBIX A, B,
C, D mnocinenoBareilbHO MOMEHATH COAEpPKUMOE cienyromux mnap: A u B, C
u D, B u C u BeiBecTH HOBBIE 3HaueHus A, B, C, D.

Proc11. Omucares nponenypy Minmax(X, Y), 3anuchIBaroIIyo B MepeMeHHY0 X
MHHUMAJIBHOE U3 3HaueHHl X U Y, a B nepeMeHHy10 /' — MakCUMaJIbHOE U3
ATUX 3HaueHuu (X U Y — BeleCTBEHHbIE NTapaMeTphl, SABIIAIOLIUECS OJHOBpE-
MEHHO BXOAHBIMU M BBIXOJHBIMH). VciOnb3ysl 4eTblpe BbI30Ba 3TOM MpOLETy-
Pbl, HANTH MUHAMAJIBHOE U MAKCUMAJIBHOE U3 AaHHbIX yucen A, B, C, D.

Proc12. Omucars npouenypy Sortinc3(4, B, C), MEHSIONIYIO CONEPKUMOE TIepe-
MeHHBIX 4, B, C TakuM 00pa3oM, 4TOOBI MX 3HAYEHUS OKA3aJIUCh YIIOPSI0YCH-
HBIMU TI0 Bo3pacTaHuto (4, B, C — BelIeCTBEHHBIC MAPAMETPHI, SBJISIOMIUCCS
OJTHOBPEMEHHO BXOAHBIMH U BBIXOAHBIMH). C TTOMOIIIBIO 3TOM MPOIEAYPHI YIIO-

PSAIOYMTH 110 BO3pACTAHUIO JBa TaHHBIX HaOopa u3 Tpex uuceln: (41, B1, C1) u
(A2> B 25 CQ)

Proc13. Ommcare nponenypy SortDec3(A4, B, C), MEHSIONIYIO COACPKUMOE Tepe-
MeHHBIX 4, B, C Takum 00pa3oMm, 4TOOBI MX 3HAUYCHUS OKa3aJMCh YIOPSIO-
YEHHBIMU 110 YObIBaHMIO (4, B, C — BeleCTBEHHBIC TTapaMeTPhI, ABJISIOMIUECS
OJTHOBPEMEHHO BXOAHBIMH U BBIXOAHBIMH). C TTOMOIIIBIO 3TOU MPOIEAYPHI YIIO-
PAI0YNTH MO YOBIBAaHUIO JIBa JAaHHBIX Habopa u3 Tpex umcen: (4;, By, Ci) u

(A27 BQ) C2)

Proc14. Onucare npouenypy ShiftRight3(4, B, C), BEIIOIHAIONUIYIO NpASblll YUK-
Juyeckuil cosue: 3HaueHue A nepexoaut B B, 3Hauenune B — B C, 3HaueHue C
— B A (4, B, C — BeliecTBEHHbIE NTapaMeTPhl, SBISIONIUECS OJHOBPEMEHHO
BXOJHBIMH U BBIXOAHBIMU). C TIOMOIIBIO 3TOM MPOIIEAYPHI BHIMOIHUTE MTPaBbIit
HMKJIMYECKUNA CIBUT JIs IBYX JaHHBIX HA0OPOB U3 Tpex uucen: (41, By, C1) u

(AQ: BQ) C2)

Proc15. Onucars npoueaypy ShiftLeft3(4, B, C), BBIIOIHSIOUIYIO J1€68blll YUKIIU-
yeckuil cosue: 3HaueHue A nepexonut B C, 3HaueHue C — B B, 3HaueHue B
— B A (4, B, C — BelleCTBEHHbIE NTapaMEeTPhl, SBIAIONIUECS OJJHOBPEMEHHO
BXOJIHBIMH M BBIXOJHBIMH). C TTOMOIIBIO 3TOM MPOUEAYPHI BBIIIOIHUTD JIEBBIN
[UKINYECKUN CABUT VISl IBYX JAHHBIX HAO0OpOB U3 Tpex uuncel: (41, By, Ci) u

(42, By, Cy).
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CDyHKLI,I/IVI C YMCNnoBbIMU NapamMeTpamMmum

Proc16. Onucare dyskimio Sign(X) 1e/I0oro Tua, BO3BPAIIAIOIIYIO0 JJIsS Belle-

CTBEHHOTO YMclia X CIEAYIONUe 3HAYCHHUS:

—1, ecom X <0 0, ectm X =0; I, ecom X > 0.
C momoripto 3ToM (PyHKIIMM HAWTH 3HaYCHHE BhIpakeHHs Sign(4) + Sign(B)
JUTSL TAHHBIX BEIIECTBEHHBIX uncen A u B.

Proc17. Onucare ¢ynkmuto RootsCount(4, B, C) 1enoro TUIa, onpeaeistoyo
KOJIMYECTBO KOpHeil kBajgparHoro ypasHenus A-x> + B.x + C =0 (4, B, C —
BelleCTBeHHBIC MapaMeTphl, 4 # (). C ee TOMOIIBIO HANTH KOJIMYECTBO KOPHEH
JUTSL KQKJIOTO M3 TPeX KBaJAPaTHBIX YpaBHEHUH C TaHHBIMU KO3(PPUIIMCHTaAMHU.
KonnuecTBo KopHEW ompenensaTh Mo 3HAYCHUIO OUCKPUMUHAHMA:

D=RB?—4.4-C.

Proc18. Omucarp dynknuio CircleS(R) BeleCTBEHHOIO THITA, HAXOMISIIYIO ILIO-
maap Kpyra paguyca R (R — BemecTtBeHHOE). C mOMOIIbI0 3TOH (PyHKIIMH
HAWTHU TUIOMIAN TPEX KPYyroB ¢ JaHHBIMH pamuycamu. [lmomans kpyra paau-
yca R Beraucisercs no ¢popmyne S = 7-R2. B kauecTBe 3HAYEHHUS T UCIIONB30-
Bath 3.14.

Proc19. Onucars ¢ynkimio RingS(R;, Ry) BEIIECTBEHHOTO THIIA, HAXO/SIIYO TUIO-
1a/1b KOJIBIIA, 3aKJIFOUEHHOTO MEXIY JBYMS OKPYKHOCTSIMU C OOILIIUM IIEHTPOM
u paguycamu Ry u Ry (R u Ry — BelecTBeHHbIE, Ry > Rs). C ee 1mMOMOIIbI0
HAWTH TUTOMIAU TPEX KOJEIl, /Il KOTOPHIX JIaHbl BHEITHUE M BHYTPCHHHE pa-
nuycsl. BocnonbssoBarhes (opMyIIoii miomany kpyra paguyca R: S = m-R%. B
Ka4eCTBE 3HAYEHUs 7 MCIOJIb30BaTh 3.14.

Proc20. Omnucars ¢yukumio TriangleP(a, /), Haxomsimyo mepuMeTp paBHOOEI-
PEHHOTO TPEYTOJIbHUKA MO €r0 OCHOBAaHWIO d W BBICOTE /4, TPOBEACHHOU K
ocHOBaHUIO (@ u h — BemiecTBeHHbIe). C MOMOIIBIO 3TOM (PYHKIIMU HANTH
IEPUMETPBI TPEX TPEYTOJBHUKOB, JUISI KOTOPBIX JIaHBI OCHOBAHMS W BBICOTHI.
Jlnst HaxokIeHUsT OOKOBOM CTOPOHBI b TPEYroJbHUKA MCIIOIB30BaTh meopemy
Tughazopa:

b% = (a/2)* + K.

Proc21*. Omucars ¢yskimo SumRange(4, B) menoro Tuma, HaXoAsIIyl0 CyMMY
BCEX LIeJbIX uKcen oT 4 10 B BkimtounTenbHo (A u B — nensie). Eciu 4 > B,
To (pynkmus Bo3Bpamaet 0. C nmomompio 3Tol GyHKIMH HAUTH CyMMBI YHCET
oT A no B u or B no C, eciu gansl uncia A, B, C.

Proc22. Onucare dynkiuto Calc(4, B, Op) BeUIECTBEHHOTO THITA, BBITIOTHSFOIIYIO
HaJl HCHYJICBBIMH BEIIIECTBEHHBIMU unciIaMu A U B ogHy U3 apudMeTHIECKUX
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orepanuii 1 BO3BpaIIAIONIyI0 ee pe3ylbTar. Bu onepauu onpenensiercs ie-
aeiM napameTpoM Op: | — BeIUMTaHUE, 2 — YMHOXKEHUE, 3 — JIEJICHUE, OCTAJIb-
Hble 3HaueHusa — cioxenne. C nomompro Calc BBITOTHUTE 11 JaHHBIX A 1 B
OIepalliu, ONpeEaCIIsIEMbIE JAHHBIMU LENbIMU N1, No, N.

Proc23. Onucare ¢yukumio Quarter(x, y) 1eJI0ro THIA, ONPEACIAIONIYI0 HOMEP
KOOPAMHATHOW YETBEPTH, B KOTOPOH HAXOTUTCS TOYKA C HEHYJCBBIMH BelIle-
CTBEHHBIMH KOOpAMHATaMU (X, y). C momoIpo 3Toi (GyHKIIMU HATH HOMEpa
KOOPAMHATHBIX YETBEPTEH JJISI TPEX TOYEK C JAHHBIMH HEHYJIEBBIMU KOOPIH-
HaTaMH.

Proc24. Onucare dysknuo Even(K) J0oradeckoro THIia, BO3BpAIIarONIy0 TRUE,
€CJIU MeJbIi mapaMeTp K SBIISIETCS YETHBIM, U FALSE B MpOTUBHOM cirydae. C
€e MOMOIIbI0 HANTH KOJMYECTBO YETHBIX YMced B Habope u3 10 1ensix uncer.

Proc25. Omnwucary ¢ynknuio IsSquare(K) JIOrMY4ecKOro THIA, BO3BPALIAOINIYIO
TRUE, ecnu menbii napamerp K (>0) siBiasieTcss KBaapaToM HEKOTOPOToO Iie-
JI0T0 YKclia, U FALSE B MPOTUBHOM ciydae. C ee MoMOIIblo HAUTH KOJTUYECTBO
KBaJpaToB B HaOope 13 10 IebIX MOI0KUTETBHBIX YHCEN.

Proc26. Omucars ¢ynkuuio IsPower5(K) 10ru4eckoro THIla, BO3BPAIIAOLIYIO
TRUE, ecnu nienbiid mapametp K (> 0) siBisieTcs cTeneHbro uncia S, u FALSE B
NPOTUBHOM ciryyae. C ee MOMOIIbI0 HAUTH KOJIMYECTBO CTENEHEW Yuciia 5 B
Habope u3 10 1eabIX MOJIOKUTETBHBIX YHCEN.

Proc27. Onucare ¢ynkmuio IsPowerN(K, N) Toruueckoro TUIa, BO3BPAIAOITY IO
TRUE, ecnu 1ensiii mapametrp K (>0) sBusercs creneHsto uncia N (> 1), u
FALSE B npoTuBHOM ciy4ae. Jlano uucino N (> 1) u Ha6op u3 10 nensix mo-
noxuTenbHbiX yucen. C momomplo ¢yHkiuu IsPowerN HailT komudecTBO
CTereHel unciia N B JaHHOM Habope.

Proc28. Omucare ¢ynkiuio IsPrime(N) morndeckoro Tuma, BO3Bpamarny TRUE,
ecnu uenslii mapametp N (> 1) siBisieTcst IPOCTHIM YKUCIIOM, U FALSE B POTHUB-
HOM cliy4ae (4ucio, Oomnblee 1, Ha3bIBaeTCS MPOCMbiM, €CIM OHO HE MMEET
MOJIOKUTENBHBIX JeNuTeNne, kpome 1 u camoro cebst). Jlan mabop u3 10 1e-
aeix yucen, oonpmmx 1. C momompio ¢yHKuuu IsPrime HaiiTu KomudecTBO
MPOCTHIX YKCEN B JAaHHOM HaOope.

Proc29. Onucare ¢pyskimio DigitCount(K) memoro THIia, HaXOIAIIyIO KOJIHISCTBO
udp 1EeI0To MoJIoKUTENIbHOTO yuciaa K. cnonb3ys 3Ty PyHKIHIO, HANTH KO-
JUYECTBO IU(DP 71 KAKIOTO U3 MATH JAHHBIX IEJIBIX MOJ0KUTEIbLHBIX YHCEIL.

Proc30. Onucars ¢pyskmuro DigitN(K, N) 1ieroro Tura, BO3Bpaiarnyr N-to mud-
Py IIEJOTO TOJIOKHUTENIbHOTO Yrcia K (mudpsl B 4nclie HyMEPYIOTCS CIIpaBa
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HaneBo). Ecnu xonmuuectBo mudp B uncne K Menpiie N, TO QyHKIHS BO3Bpa-
maeT —1. [ Kaxaoro u3 MATH JaHHBIX LEJbIX MOJ0KUTEIbHBIX uncen K1,
Ko, ..., K5 Be3Bare pynknuro DigitN ¢ mapamerpoM N, U3MEHSIONUMCS OT 1
1o 5.

Proc31. Onucarp dynknuto IsPalindrom(K), Bo3Bpaimarornyo TRUE, €Cliu IISJIBIH
napametp K (> 0) saBnsercs naiunopomom (TO €CTh €T0 3alUCh YUTACTCS OIH-
HAKOBO CJI€Ba HAIIPaBO W CIIpaBa HayleBO), U FALSE B mMpOTUBHOM ciydae. C
ee MOMOIIbI0 HAWTH KOJUYECTBO MaJUHAPOMOB B Habope u3 10 1ensix momio-
KUTEIBHBIX yucen. [Ipu onucannu GyHKIIUM MOXHO MCTOIB30BaTh (PYHKIIMH
DigitCount u DigitN u3 3aganuii Proc29 u Proc30.

Proc32. Onucars ¢pynknuo DegToRad(D) BemecTBEHHOTO THIIA, HAXOISIIIYIO Be-
JUYUHY yI7Ia B pajuaHax, €Cciu JjaHa ero BenuduHa D B rpagycax (D — Beie-
cTtBeHHOE unciio, 0 <D <360). Bocnonb30BaThCs CASAYIONAM COOTHOIIICHUEM
180° = m paguanoB. B kauecTBe 3HaYeHHsI T UCHOJIB30BaTh 3.14. C moMoIbto
¢yukiun DegToRad nepeBecTu u3 rpagycoB B paJMaHbl MATh JAHHBIX YTIIOB.

Proc33. Omucars ¢yskiuio RadToDeg(R) BellieCTBEHHOIO THIIA, HAXOASIIYIO Be-
JUYUHY yITIa B Tpajycax, €Cciu JaHa ero BeJnuuHa R B paauanax (R — Bere-
cTBeHHOE uncio, 0 < R <2-7). Bocnonb30BaTbCs CIEAYIONIUM COOTHOIIICHUEM
180° = 7 paguanoB. B kauecTBe 3HaYeHMsI T UCHOJIb30BaTh 3.14. C moMolpio
¢bynkuuu RadToDeg nepeBectu U3 paguaHoB B IpadycChl MATh JaHHBIX YIJIOB.

Proc34. Onucare ¢yHkmuio Fact(N) BElIecTBEHHOTO THIIA, BBIYHUCISAIONIYIO 3HA-
yenue gaxmopuara N! = 1-2-...-N (N > 0 — mapaMmeTp IeI0ro THIA; BEIe-
CTBEHHOE BO3BpAIlla€MO€ 3HAUYCHHE UCIOIB3YEeTCS JJIsi TOTO, YTOOBI M30eKaTh
[EJIOYUCIICHHOTO MEPENnoJHEHUsT pu Oonbiux 3HaueHusx N). C moMomibo
9TOU (QYHKIIMM HAWTU (aKTOpPHAIbl MSATH TAHHBIX MEJBIX YUCE.

Proc35. Onucarp pynkuuto Fact2(/N) BelecTBEHHOIO THIIA, BEIYUCIISIOIIYIO 0801-
HOU hakxmopuar:

N!'=1-3-5-...-N, ecau N — HEUETHOC;

N!1'=2.4.6-...-N, eciu N — 4eTHOE

(N > 0 — mapameTp 1IeJIOT0 THIIA; BEIIECTBEHHOE BO3BpAIlaeMO€E 3HAYCHUE UC-
MOJIb3YETCsI JJIsI TOTO, YTOOBI M30eXKaTh IET0YUCICHHOTO TEPETOTHEHUS TIPH
oonpmux 3HayeHuax N). C moMouIbi0 3TOM (PyHKIIMU HANUTH IBOWHBIE (PaKTO-
pHaJbI TATH JAHHBIX IEJIBIX YHCETI.

Proc36. Omucare dynknuto Fib(N) menoro tumna, BEMUCISIONIYIO N-il 3J€MEHT
MOCJIEeI0BATEIbHOCTU Yucen Pubonauuu Fp, KOTOpas ONMHUCHIBAECTCS CIEAYIO-
MU popMyTIaMH:
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F1:1, F2:1, FK:FK_2+FK_1, K:3,4,....
Ucnonb3ys dynkmuio Fib, HaiiTu nsTh yncen @uboHAUYYU ¢ JaHHBIMU HOMeE-
pamMu Nl, N2, ceey N5.

OononHuTenbHble 3a4aHNA Ha Npoueaypbl U hyHKUUK

Proc37. Onucars pynkuuro Powerl (A4, B) BelecTBEHHOTO TUIIA, HAXOSIIYIO BEIIH-
anny A” no popmyne AP = exp(B-In(4)) (mapameTpsl A 1 B — BeIIeCTBEHHBIE).
B ciydae HyneBOro miam OoTpHIATeNIbHOrO mapameTpa A (QYHKIUsS BO3Bpalia-
er 0. C momonipio 1o dyHkimu Haiitu crenenu A7, BT, CP, ecnn nansl
yncna P, A, B, C.

Proc38. Omucare ¢ynkuo Power2(4, N) BEIIECTBEHHOTO THIIA, HAXOISMIIYIO Be-
mmunay AV (4 — BemiecTBeHHBIH, N — ILEbIil mapaMeTp) MO CIETYIONUM
dhopmynam:

AV =1;

AN =4.4-.. -4 (N comuoxwureneit), ecmu N > 0;

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

C nomosio 31oit Gpynkimu Haiitn A%, 4%, AM | ecnn nanel uncna 4, K, L, M.

Proc39. Ucnonb3ys pynkuun Powerl u Power2 (3amanus Proc37 u Proc38), omnu-
catb (ynkiuio Power3(4, B) BEIIECTBEHHOTO THMAa C BEIICCTBEHHBIMH Iia-
pameTrpamu, Haxoasuyo AP ciemyromum o6pazoM: eciu B UMeeT HylEBYIO
IpoOHYIO YacTh, TO BbI3bIBaeTcs PpyHkuus Power2(4, Round(B)); B mpoTus-
HOM city4ae BbI3biBaeTcsl pynkuus Powerl(4, B). C nomoiisto 3Tol QpyHKINN
uaiitu A”, B, CT, ecnin maunw uncna P, A, B, C.

Proc40. Onucare ¢yskmuio Expl(x, €) BemecTBEHHOTO THMA (ITapaMeTphl X, £ —
BEIIIECTBEHHBIE, € > (), HAXOAAITY IO IPUOIMKEHHOE 3HAaUCHUE (PYHKIIMH eXP(X):

exp(x) =1+x+x%Q)+x3/@N+ ... +x"(n)+ ...
(n!'=1-2-...-n). B cymme y4uTBIBaTh BCE ciaraemblie, Oompinne €. C TOMOIIBIO
Expl Haiiti npuOIMmKkeHHOE 3HAYCHUE PKCITOHSHTHI IS JAHHOTO X TIPH IIECTH
JaHHBIX €.

Proc41. Onucare ¢pynkmuto Sinl(x, €) BemecTBeHHOro TUMa (TIapaMeTphl X, £ —

BEIIIECTBEHHBIE, € > (), HAXOIANTY IO TPUOTMKEHHOE 3HAYCHHUE (PYHKITUH Sin(X):
sin(x) =x — x3/(3) + x°/(5)) — ...+ (=Dt + ...

B cymMme yuuThIBaTh BCE claraemble, MOAYJIb KOTOphIX Oosbiie €. C moMo-

nipio Sinl HaWTH NMPUOMKEHHOE 3HAYCHUE CUHYCA JIJIsl TAHHOTO X TIPH IIECTH

JAHHBIX €.
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Proc42. Onucarpe ¢yukiuio Cosl(x, €) BeleCTBEHHOro Thma (apameTphl X, £ —

BEIIECTBEHHBIE, £ > (), HAXOATY IO MPUOIMHKEHHOE 3HaUYeHNE (QYHKIIUH COS(X):
cos(x) =1 — x%/2N) +xY(4) — ...+ (=D"x*"(Q2-n))+....

B cymme yunThIBaTh Bee cliaraemMbie, MOYJIb KOTOPBIX Ooblie €. C MOMOIIbI0

Cosl HaiiTu npuOIM>KEHHOE 3HaYEHUE KOCHUHYCa JUIsl JaHHOTO X MPHU IIECTU

TAHHBIX €.

Proc43. Omnucare ¢ynkmuio Lnl(x, €) BemecTBeHHOTo THIa (MapaMeTpsl X, € —
BEIIIECTBEHHBIE, |x| <1, £ >0), HaXOASIIYI0 TPUOIUKEHHOE 3HAYCHUE (PYHKIIMU
In(1 +x):

In(1+x)=x —x?2+x33 — ...+ (=D)"x" " m+t1)+....
B cymme yuuThIBaTh BCe cliaraeMble, MOJIYJIb KOTOPBIX Oouibiie €. C MOMOIIbIO
Lnl naittu npubnmxeHHoe 3HadeHue In(l + x) aynsg maHHOrO X MpH IIECTH
JAHHBIX €.

Proc44. Onucare ¢pynknuto Arctgl(x, £) BelecTBEHHOTo THIA (TApaMeTpPhl X, € —
BEIIECTBEHHBIE, |x| <1, ¢ >0), HaxoaAUIYyI0 NPUOIMKEHHOE 3HAaUeHUEe (PyHKIUN
arctg(x):

arctg(x) =x — x3/3+x°/5 — ...+ (=)' ¥t + ...
B cymme yuuThIBaTh Bee cliaraemMble, MOYJb KOTOPbIX Ooblie €. C MOMOIIbI0
Arctgl HaliTm nmpuOIMKEHHOE 3HaYeHUe arctg(x) Mg JaHHOTO X MPU MISCTH
TAHHBIX €.

Proc45. Omucare dynknuto Powerd(x, a, €) BemeCTBEHHOro TUMa (MTapaMeTpsl X,
a, € — BelecTBeHHbIe, |x|<1;a,c>0), HaXoAIIyI0 TPUOIMKEHHOE 3HAYCHHE
byukimm (1 +x)%:
(1+x)=1+ax+a(a—1)x*Q2)+...+a(a—1)...-(a—nt])x"/(n) +....
B cymmMme yunThIBaTh BCe cliaraemMbie, MOYJIb KOTOPBIX Ooblie £. C MOMOIIbI0
Power4 naiitu mpubnmxenHoe 3HadeHue (1 +x)® A JaHHBIX X U @ TIPH IECTH
TAHHBIX €.

Proc46. Onucare pynkuuo NOD2(A4, B) uenoro tuma, HaXoIAIIy HAuboabuiul
oowuti denumens (HOJL) nByX 11ETBIX MTOJTOKUTEIBHBIX YUCeT A U B, UCTIONb3ys
aneopumm Esxauoa:

HOJI(4, B) = HOJI(B, A mod B), ecmu B # 0, HOJI(4, 0) = A.
C moMoIIpt0 3TON (PYHKIMHM HAWTH HAaUOOJbIIKE 00IMe nenutend mnap (4, B),
4, C), (4, D), ecnu nausl uucna A, B, C, D.

Proc47. Vcnonb3ys dyaknuio NOD2 u3 3amanmst Proc46, ommcarh mpolenypy
Fracl(a, b, p, q), npeobpa3ytoiiyto 1po0Ob a/b k HecokpaTUMOMY BUY p/q (Bce
napameTpsI MPOIEAYPHI — LIETOTO THIA, a U b — BXOJHBIC, p U ¢ — BBIXOJIHBIC).
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3HaK pe3ynbTUPYIONIEH Ipoou p/q mpunuckiBaeTcs yucauTento (T.e. g > 0). C
nomompio Fracl maliTh HecokpaTumbie npoOu, paBHBIC a/b + c/d, a/b + elf,
alb + g/h (uucna a, b, c,d,e,f, g, h nansl).

Proc48. YuureiBas, 4to nHaumenvuiee obujee kpamuoe NBYX TEIBIX IMOJTOKHUTEIb-
HbIX ynucen 4 u B pasHo A-(B/HOH(A, B)), tne HOJI(4, B) — HamOoabIInii
obmumit nenurenb A u B, u ucnonsiys ¢ynkuuio NOD2 u3 3aganus Proc46,
omucath pyHknuo NOK2(A4, B) menoro Tuma, HaXOAAIIyl0 HauMEHbIIee 00-
mee kpatHoe uncen A u B. C momompro NOK?2 HaliTh HanMeHbIe oOIue
KpatHele nap (4, B), (4, C), (4, D), ecnu gansl uncna A, B, C, D.

Proc49. Yauteisas coornomenne HO/(A, B, C) = HOA(HO/1(4, B), C) u ucois-
3ys pynkuuo NOD2 u3 3ananust Proc46, onucars ¢pynkuuo NOD3(4, B, C)
IIEJIOTO THTA, HAXOAIILYI0 HaHnOONBIINK OOITUH JETUTENh TPEX IEIbIX IMOJIO-
KuTenbHBIX uncen 4, B, C. C moMoIipio 3Toi (PyHKIIMU HAWTH HAUOOJBIITNE
obmme nenurenu tpoek (4,8, C), (4,C,D) u (B, C,D), ecni ganbl uncna A,
B, C, D.

Proc50. Onucare nponenypy TimeToHMS(7, H, M, S), onpeaensiolyo 1o Bpe-
MeHH T (B CEKyHJIaXx) cojiepKalieecss B HeM KOJIMYeCTBO 4YacoB H, MuHyT M u
cekyHI S (T — BxomHOH, H, M m S — BBIXOIHBIE ITAPAMETPHI LIEJTOTO THUIIA).
Hcnons3yst 3Ty npoueaypy, HaWTH KOJIMYECTBO YAaCOB, MUHYT M CEKYHH IS
IISITA TAHHBIX OTPE3KOB Bpemenu 11, To, ..., T’.

Proc51. Onucare npouenypy IncTime(H, M, S, T), koTopas yBenuuuBaeT Ha 1’ ce-
KyHJ BpeMmsl, 3alaHHoe B yacax H, munytax M u cekyHuax S (H, M u § —
BXOJIHBIC U BBIXOJHBIE MTapaMeTpbl, I — BXOJHOM MapaMeTp; BCE MapaMeTpbl —
1IeJIble TToJI0KUTENbHBIC). JlaHo BpeMs (B wacax H, muHyTtax M, cexkyHaax S)
u 1enoe yucio 7. Vcnonw3ys nponeaypy IncTime, yBenuuuTh TaHHOE BpeMs
Ha T CEeKyHJ W BBIBECTH HOBBIC 3HaueHus H, M, S.

Proc52. Onucarp pyukuuio IsLeapYear(Y) mornueckoro Tuma, KOTopas BO3BpaIia-
eT TRUE, eciu roj Y (11€J10€ MOJIOKUTEILHOE YUCIIO) SBISIETCS BUCOKOCHBIM,
1 FALSE B IpOoTHBHOM ciiy4dae. BeiBectn 3Hauenue pynknuu IsLeapYear mis
IISITA JAHHBIX 3HaYeHUM napamerpa Y. Bucokocuvim cUUTAETCS TOM, ACIISIIIAN-
ca Ha 4, 3a UCKJIIIOYCHUEM TEX ToA0B, KOTOphie Aensarcsa Ha 100 u He mensTcs
Ha 400.

Proc53. Ucnoneiys dynkmuto [sLeapYear u3z 3amanus Proc52, onucars pyHKIHIO
MonthDays(M, Y) memoro Tuma, KoTopas BO3BpaliacT KOJIWYSCTBO AHEH IS
M-ro mecsmarona Y (1 < M <12, Y >0 — nensle uncina). BeiBecTn 3Ha4eHNE
¢ynkuun MonthDays qist nannoro roga Y u mecsiues My, Mo, M.
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Proc54. Ucnonb3ys dyukimio MonthDays u3 3aganus Proc53, onucars nporenypy
PrevDate(D, M, Y), xotopas no uHbopMaluu O MpaBWIbHOMN Jare, BKIIOYa-
e e D, Homep Mecsua M u ropn Y, ompenensieT NMpeablayllyo aary
(mapametpsl nenoro tamna D, M, Y SBISIOTCS OAHOBPEMEHHO BXOJIHBIMH U
BBIXOAHBIMU). [IpuMenuTs nponenypy PrevDate k Tpem HCXOIHBIM JlaTaM U
BBIBECTH MOJIYYEHHbIC 3HAYCHHUS MPEIBIYIINX JaT.

Proc55. Vcnonesys pynkmuto MonthDays u3 3amanus Proc53, onmcats npoueaypy
NextDate(D, M, Y), kotopas 1o uHGOpMalK O MPAaBUILHOU AaTe, BKIIIOYA-
fome 1eup D, Homep mecsiiia M u ron Y, onpenenser CIAeAyIOIIyI IaTy
(mapametpsnl menoro tana D, M, Y ABISIOTCS OJHOBPEMEHHO BXOJHBIMH U
BBIXOAHBIMU). [IpuMernTs mponenypy NextDate Kk TpeM HCXOAHBIM JaTaM H
BBIBECTHU TOJIYYCHHBIC 3HAUCHHS CIICIYIOMINX JaT.

Proc56. Onucare ¢yukiuio Leng(x4, y4, Xp, ¥p) BEIIECTBEHHOIO THIIA, HAXOI-
Y10 JUIMHY OTpe3ka AB Ha MJIOCKOCTU MO KOOPAUHATAM €ro KOHIIOB:

4B = /(x4 — xp)* + (va — YB)?
(X4, ¥4, XB, ¥ — BeIIECTBEHHBIC MapaMeTphl). C MOMOIIbIO 3TOW (PyHKIIUU
HaWTH TTMHBI OTpe3KoB AB, AC, AD, ecnu naHbl KoopauHaThl Touek A, B, C, D.

Proc57. Ucnonw3ys ¢yskmuio Leng w3 3amanms Proc56, omucars (yHKIMIO
Perim(x4, y4, XB, ¥B, XC, Y¢) BEIIECTBEHHOTO THIIA, HAXOAAIIYIO MEPUMETP
TpeyroibHuka ABC 10 KOOpJIUHATaM €ro BEepIIHH (XA, YA, XB, VB, XC» VO —
BeIleCTBEHHBIC TTapamMeTphl). C MOMOIIBIO 3TON (PYHKIIUHM HAWNTH MEPUMETPHI
TpeyronbHukoB ABC, ABD, ACD, ecnu nansl koopauHatel Touek A, B, C, D.

Proc58. Hcnonp3ys ¢pyakmmuu Leng u Perim u3 3aganwuii Proc56 u Proc57, onucars
bynknuo Area(x4, y4, XB, VB, XC, Y¢) BEHIECTBEHHOTO THIIA, HAXOISIIYIO
miomaab Tpeyroibauka ABC no dopmyse

Sapc = vp-(p—|4B))-(p—|4C))-(p—[BC)),
rne p — nonynepumemp. C MOMOIIBIO 3TOW (YHKIIMU HAWTH TUIOMIAAM Tpe-
yroinbHUukoB ABC, ABD, ACD, ecnv nanbl koopauHatsl Touek 4, B, C, D.

Proc59. Hcnonbs3ys pynkuuu Leng u Area u3 3amanuii Proc56 u Proc58, onucars
bynknuro Dist(xp, yp, X4, V4, XB, Yp) BEUIECTBEHHOTO THUIIA, HAXOSIIYIO
paccrostnue D(P, AB) ot Touku P no npsimoit AB no ¢popmyie

D(P,AB) = 2'SPAB/|AB|,
e Spap — Miomanb TpeyroabHuka PAB. C moMomipio 3Toi PyHKIIUA HAUTH
paccTosiHusi OT Touku P no npsameix AB, AC, BC, ecnu aHbl KOOPAWHATHI
touek P, 4, B, C.
Proc60. Ucnonp3ys ¢ynkuuto Dist u3 3amanust Proc59, omucare mpouemypy
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Heights(x 4, v4,X5,VB,XC, V0, ha, hp, hc), HAXOAIIYIO BBICOTHI A4, hp, ho Tpe-
yronbHUKa ABC (BBIXOJHBIE MApaMeETPbl), MPOBEJECHHBIE COOTBETCTBEHHO W3
BepminH 4, B, C (MX KOOpAWHATHI SBISIOTCS BXOAHBIMHU MapameTpamu). C mo-
MOLIBIO 3TOM MPOUEAYPHl HANTU BBICOTHI TpeyroibHUKoB ABC, ABD, ACD,
€CJIM JTaHbl KOOpAUHATHI Touek A, B, C, D.

MWHUMYMbI U MAKCUMYMbI

Jns perienus 3aJaHuil U3 TaHHOW T'PYMIIBI CIEAYET UCIOIb30BATh «OAHOIPO-
XOJIHBIC» AJITOPUTMBbI, TIO3BOJISIIOLIME MOIYYUTh TPeOyeMblid pe3ysibTaT MOoCie 00-
HOKpamHo20 MPOCMOTpa Habopa MUCXOAHBIX JaHHBIX. OAHOMPOXOAHBIE AITOPUTMBI
00JIalat0T BaKHBIM NPEUMYILIECTBOM: Ui HUX HE TpeOyeTcss XpaHWUTh B MaMATU
OJJHOBPEMEHHO BECh HA0OP JTAHHBIX, IO3TOMY MPH MPOrPAMMHON peanu3aluuu 3TUX
AJITOPUTMOB MOXMCHO He UCNOIb306ANb MACCUBHI.

Bo Bcex 3aaHusix JaHHOM TPyl NPEAIoIaraeTcs, YTo UCXOIHbINH Habop co-
JEPKUT HEHYJIEBOE KOJIMYECTBO JIEMEHTOB (B YaCTHOCTH, YKCIIO N Bcerga 0oJblie
HYJIA).

Minmax1*. [lano nemoe uucio N u HaOop u3 N uucen. Haiitn MUHMMAaIbHBIA U
MaKCHMAaJbHBIH U3 3JIEMEHTOB JaHHOIO HaOOpa U BBIBECTH MX B YKa3aHHOM
MOPsIJIKE.

Minmax2. lano nenoe uucino N u HaOop u3 N IpsSMOYroJIbHUKOB, 3aJaHHBIX CBO-
MMHU CTOpOHaMu — napamu uucen (a, b). HaliTu MUHUMaIbHYIO IIIONaAb Mpsi-
MOYTOJIbHHKA U3 JIJAHHOTO Habopa.

Minmax3. [lano nenoe uncino N u Habop u3 N MpsSIMOYTOJIHHUKOB, 33JJAHHBIX CBO-
MMM CTOpOHAMH — TapamMu ducell (a,b). HaiiTh mMakcMMaabHBIA TEPUMETP
MpsIMOYTOJIbHUKA U3 JAHHOTO Habopa.

Minmax4. [lano miestoe uncio N v Habop u3 N yucen. HaiiTu Homep MUHUMaJIBHOTO
AJIEMEHTa W3 JIaHHOTO Habopa.

Minmax5. Jlano nemnoe unciio N u Habop u3 N map gucen (m, v) — JaHHBIE O Mac-
ce m u oObeMe v JieTalieil, M3TOTOBIICHHBIX U3 Pa3IMYHbIX MaTeprayioB. BriBe-
CTH HOMED JIeTaJIi, N3TOTOBJIICHHOMN U3 MaTepralla MaKCMMAaJIbHOM IIJIOTHOCTH, a
TAK)KE BEJIMYMHY 3TOM MAKCUMAJIBHOU IIIOTHOCTH. [ImoTHOCTE P BBIUKCIISIETCS
o gopmyre

P =m/v.
Minmax6. [dano nenoe yucno N u Habop w3 N menwix umcen. Haiitu HOMmepa
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IIEPBOI0 MHHMMAJIBHOTO U MOCJEAHET0 MaKCUMAIbHOIO 3JIEMEHTa U3 JaHHOIO
HaOopa 1 BBIBECTH UX B YKa3aHHOM TOPSIKE.

Minmax7. lano nemnoe uyucno N u Habop w3 N mensix umcen. Haiitu HOMepa
IIEPBOT0 MaKCMMAJILHOTO M TOCICIHEr0 MUHUMAJIBHOTO 3JICMEHTA M3 JaHHOT'O
HaOOpa 1 BBIBECTH UX B YKa3aHHOM IOPSIKE.

Minmax8. Jlano nenoe yuciio N u Habop u3 N nensix uucen. Haiitu Homepa mep-
BOTO M IOCJICIHEr0 MUHUMAJIBHOTO 3JIEMEHTA M3 JIAHHOTO HabOpa M BBIBECTH
UX B YKa3aHHOM IOPSIJIKE.

Minmax9. Jlano nenoe yuciio N u Habop u3 N nensix yucen. Haiitu Homepa mep-
BOTO ¥ MOCJICHETO0 MaKCHMaJIbHOTO JJIEMEHTA U3 JaHHOTO HaOOpa M BBIBECTH
UX B YKa3aHHOM ITOPSJIKE.

Minmax10. [lano nienoe unciao N u Habop u3 N neisix uyucen. Haiitu Homep nepBo-
TO dKCmpemanbHo2o (TO €CTh MUHUMAJIBHOTO MM MaKCHMAaJIbHOTO) 3JICMEHTA
13 JaHHOTO Habopa.

Minmax11. Jlano nenoe umciio N u HaOop m3 N menbix umcell. Haiitu Homep
HOCJICIHETO 9KCmpeManbHo2o (TO €CTh MHHUMAJIbHOTO MJIM MAaKCHMAaJIbHOIO)
ANIEMEHTa U3 JIAaHHOTO Habopa.

Minmax12. Jlano nenoe umcio N u Habop m3 N umcen. HallTh MUHHMaIbHOE
TIOJIOXKUTEIIPHOE YKCIIO M3 JIAaHHOTO Habopa. Eciii mojoKuTeNbHBIC YHCIa B
HaOOpe OTCYTCTBYIOT, TO BhiBeCTH 0.

Minmax13. [lano menoe uucio N u Habop u3 N 1menbix uncen. Halitu Homep mep-
BOT0 MaKCHMMAaJbHOIO HEYETHOIO YMCiia M3 JaHHOTo HaOopa. Eciu HedeTHbIE
4uclia B HA0ope OTCYTCTBYIOT, TO BbiBeCTH 0.

Minmax14. [lano urcio B (> 0) u Habop U3 AeCATH YUCel. BhIBeCTH MUHHUMAIbHBIN
U3 TeX DJIEMEHTOB Habopa, KoTopble Oonblle B, a Ttakxke ero Homep. Eciu
yucen, 00apuX B, B HA00Ope HET, TO JBakKAbl BhIBeCTH ().

Minmax15. dausl uucna B, C (0 < B < C) u Habop u3 AecATU yucel. BriBecTn
MaKCHUMaJIbHBIH M3 3JIEMEHTOB HaOopa, coiepikamuxcs B uHtepBane (B, C),
u ero Homep. Ecimu TpeOyemble unciaa B HaOOpEe OTCYTCTBYIOT, TO JBaIbl
BbIBeCTH 0.

Minmax16. Jlano nenoe unciio N u Habop u3 N menbix yucen. HalTu KonudecTBo
3JIEMEHTOB, PACIOJIOKEHHBIX MIEPe]T MEPBHIM MHHHMAJIBHBIM 3JIEMEHTOM.
Minmax17. lano uenoe uncio N u HaOop u3 N 1enbix urces. HalTu KOIH4ecTBO

AJIEMEHTOB, PACIOJIOKECHHBIX MOCIIE TOCIIEIHETO MAKCUMAIBLHOTO 3JIEMEHTA.

Minmax18. Jlano nenoe uncio N u Habop u3 N 1enbix yrces. HalTu KoJIn4ecTBo

3JIEMEHTOB, COJICPIKALITUXCS MEXKTY IIEPBBIM U TIOCIICTHUM MaKCHMAaJIbHBIM 3J1¢-
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MeHTOM. Eciiu B Habope mMeeTcs eIMHCTBEHHBIH MaKCHMMAJIbHBIN 3JIEMEHT, TO
BbIBeCTH ().

Minmax19. ano nenoe yrcno N u Habop u3 N mensix yncen. Haiftu komu4ecTBo
MUHUMAaJIbHBIX JIEMEHTOB M3 JJaHHOTO Habopa.

Minmax20. /lano nienoe uncio N v Habop u3 N menbix yrcell. Halitu obriee kou-
YECTBO IKCMpemaibHbix (TO €CTh MUHUMAJIBHBIX U MAKCUMAJIbHBIX ) 2JIEMCHTOB
13 JJAaHHOTO Habopa.

Minmax21. Jano uemnoe urcio N (> 2) u Habop u3 N uuces — 3HaAYCHUH HEKOTOPOi
BEJIMYMHBI, MIOJyYeHHbIX B N omblTax. HaliTh cpenHee 3HaueHUE STOM BEIIH-
yuHbL. [Ipy BBIYHMCICHUU CPEIHETO 3HAYCHHS HE YYHUTHIBATh MUHHUMAJIBHOE U
MaKCHUMaJIbHOE U3 MMEIONIUXCS B HA0Ope 3HAYCHHMIA.

Minmax22. Jlano nenoe yucio N (>2) u Habop u3 N uucen. Haiitm nBa Hau-
MEHBIIIUX 3JIEMEHTA M3 JAHHOTO Ha0Opa M BBIBECTH ATH DJICMEHTHI B IMOPSIKE
BO3pacTaHUs X 3HAYCHUH.

Minmax23. Jlano nenoe uncio N (>3) u HaOop u3 N umcen. Haiitu Tpu Hau-
OOJBIKX 3JIEMEHTA M3 JAHHOTO HAaOOpa W BBIBECTU OTH SJIEMEHTHI B TOPSIKE
yOBIBaHUS WX 3HAYCHUH.

Minmax24. [lano tienoe unciao N (> 1) u Habop u3 N uucen. HaiiTn MakcuMaabHyO
CYMMY JIByX COCEIHHMX YHCEJ] U3 JaHHOTO Habopa.

Minmax25. [lano nenoe uwmcio N (>1) u Habop w3 N umcen. Haiitm HOMEpa
JBYX COCEJHHX YHCEN U3 JaHHOTO HabOpa, MPOM3BEACHUE KOTOPHIX SBIISCTCS
MHUHHMAaJIbHBIM, ¥ BEIBECTH BHAYaje MEHBIIHUH, a 3aTeM OONbIIUNA HOMED.

Minmax26*. Jlano menoe unciao N u HaOop m3 N mensix umcen. Haitm makcu-
MaJbHOE KOJIMYECTBO YCTHBIX YHCE B Habope, UAyIuX noApsa. Eciu yeTHbie
quclia B HA0ope OTCYTCTBYIOT, TO BbiBecTH 0.

Minmax27. Jlano nienoe yucio N u Ha0op u3 N IeNbIX YUCEI, COACPIKAITII TOTHKO
HYIH W eluHuIpl. HallTu HOMep siieMeHTa, ¢ KOTOPOrO HA4YMHAETCS camast
JUIMHHAS [IOCJICI0BATEIbHOCTh OJMHAKOBBIX YHCEII, U KOJUYECTBO SJIEMEHTOB
B 9TOH IOCJIEI0BATeILHOCTH. ECIIM TaKuX IMOCIIEI0BATEILHOCTEH HECKOJIBKO,
TO BBIBECTH HOMEP NIEPBOU M3 HHX.

Minmax28. Jlano nenoe unciao N 1 Habop u3 N LEIbIX YUCEII, COIePIKAIIUN TOJb-
KO HYJIM W eIuHUIBL. HallTh HOMep 3ieMeHTa, ¢ KOTOPOro HauMHAeTCs camast
JUIMHHAS MOCJICI0BATeIbHOCTD €AMHMI], U KOJIMYSCTBO 3JEMEHTOB B 3TOH I10-
CJICIOBATEILHOCTH. ECIIM TaKuX MOCIIeI0BaTeIbHOCTEH HECKOJIBKO, TO BEIBECTH
HOMEp TOoCJIeTHEH u3 HUX. ECiiM eqMHUIBI B UCXOJHOM HA0OpEe OTCYTCTBYIOT,
TO IBakIbl BeIBeCTH ().
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Minmax29. Jlano nenoe yucino N u Habop u3 N neibix umcen. Hadtu makcu-
MaJIbHOE KOJMYECTBO MOAPS HAYIIMX MUHHUMAJIbHBIX 3JIEMEHTOB M3 JAHHOIO
Habopa.

Minmax30. [lano nenoe yrciio N u Habop u3 N 1enbix uncei. Halitu MUHEMaIbHOE
KOJIMYECTBO HOAPSAI UAYIIMX MaKCUMAaJbHBIX 3JIEMEHTOB U3 JaHHOrO Habopa.

OaHomepHble MaccuBbI

VYcnoBue Buaa «JaH MacCuB pasMmepa N» O3HaA4YaeT, uTO BHaJalle JaeTca (hak-
muyeckuti pazmep maccuBa (1ieioe uucio N), a 3aTeM NPHUBOMSITCS BCE €ro dJie-
MeHTHI. Eciii B 3aaHny SIBHO HE YKa3bIBASTCS, KAaKUE 3HAYCHUS MOXKET MPUHUMATD
pasMep MUCXOIHOTO MAacCHBA, TO MPEAINOAraeTcs, 4TO pa3Mep MOXKET U3MEHATHCS B
npenenax ot 2 10 10. MHaekc HadyaabHOTO JIEMEHTa MaCCUBA CUUTAETCS PaBHBIM 1.

Ecau B 3amanuu, CBSI3aHHOM C co3faHueM (TpeoOpa3oBaHMEM) MacCHBa, HE
OMHUCAaH Pe3yJIbTUPYIONIUN HA0OP aHHBIX, TO MPEAINOIAraeTcs, YTO 3TUM HAOOpOM
SBJISICTCSI CO3JIaHHBIN (TTpeoOpa3oBaHHbBIN) MaCCUB, U HEOOXOUMO BBHIBECTH BCE €TO
AJIEMEHTHI B TIOPSIIKE BO3PACTAHUS UX WHJICKCOB.

q)OpMVIpOBaHVIe MaccuBa U BbiBOoA €ro 3yieMeHToB

B 3aganusx Ha oopMupoBaHHE MaccuBa MPEIOaraeTcsi, 4YTo pa3Mep pe3ylib-
THUPYIOILIETr0 MaccuBa He npeBocxoauT 10.

Array1. [ano nenoe uncio N (>0). ChopMupoBaTh U BBIBECTH IEIOYMCICHHBIH
MaccuB paszMmepa N, coaepxamui N epBbIX MOJI0KUTEIbHBIX HEYETHBIX YHCEIL:
1,3,5,....

Array2. Jlano nienoe yuciao N (>0). ChopMupoBaTh U BBIBECTH IEIOYHCICHHBIH
MaccuB pazMepa N, coaepKaluii CTENEHW IBOMKHU OT nepBou Ao N-u: 2, 4,
8, 16, ....

Array3. Jlano nienoe ucio N (> 1), a Takke IepBbIi WieH A u pa3HoOCTh D apudgp-
memuueckou npoepeccuu. CHopMHUpOBaTH U BBIBECTH MaccuB pasmepa N, co-
aepxKamui N MepBbIX WICHOB JaHHOW MPOTPECCUH:

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

Array4. Jlano nienoe uncio N (> 1), a Takxke nepBblid 4ieH 4 ¥ 3HaMeHarenb D
2ceomempuyeckou npoepeccuu. CHopMUpOBaTh U BEIBECTH MAacCUB pazMepa N,
coaepkamuii N epBbIX YIECHOB JJAHHOW MPOTPECCHUMU:

A, A-D, A-D? A-D’,
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Array5. [lano nenoe uucio N (>2). ChopMupoBaTh U BBIBECTH IIEIOYMCICHHBIH
MaccuB pazMepa N, coaepkamuii N TEpBBIX AJIEMEHTOB MOCIEA0BATEIbHOCTH
yucen Quoonauyu Fi:

Flzl, FQZI, FK:FK—2+FK—1> K:3,4,....

Array6. ansl nensie uncia N (>2), A u B. ChopmMupoBaTh U BBIBECTH IICIIO-
YUCJICHHBIA MAacCHUB pa3Mepa N, IEPBBIM JIEMEHT KOTOPOTO paBeH A, BTOPOU
pPaBEH B, a KKK MOCIEAYIONIAN 3JIEMEHT PaBEH CYMME BCEX MPEABbIAYIIUX.

Array7*. Jlan maccuB pa3Mepa N. BriBecTH ero sj1eMeHThl B 00paTHOM TOPSIIKE.

Array8. Jlan menourcieHHbIH MaccuB pa3mepa N. BeiBecTH Bce comepikamniuecs B
JTAHHOM MAacCHBE HEYETHBIC YHUCJia B MOPSJKE BO3pACTaHUSI MX HHICKCOB, a
TAKKE UX KOIMYECTBO K.

Array9. Jlan nenourcieHHbI MaccuB pa3mepa N. BeiBecT Bce comepikamnuecs B
JTAHHOM MAacCCHBE YETHBIC YHCJIa B TOPSIAKE YObIBAHUS MX WHJIEKCOB, a TaKKe
HX KOJIM4YECTBO K.

Array10. Jlan nienourciieHHbIN MaccuB pa3mepa N. BeiBecTr BHavase Bce copepxa-
1IMEeCs B ITAHHOM MACCHBE YETHBIE YMCJIa B TIOPSJIKE BO3PACTAHUS UX UH]ICKCOB,
a 3aT€M — BCE HEYETHBIC YKCIIa B TOPsIAKE YObIBAHUS UX WHJIEKCOB.

Array11. [lau maccuB 4 pasmepa N u 1ienoe uucio K (1 < K < N). BeiBect 371¢-
MEHTBI MAaCCUBA C TTOPSAIKOBEIMUA HOMEpaMHU, KpaTHbIMU K: Ax, Ao.ic, As.xc, - - - .
YCIOBHBIN OIIEPATOP HE UCIIOIB30BaTh.

Array12. Jlan maccuB 4 pasmepa N (N — deTHOE 4HuCII0). BBIBECTH €ro 3JIeMEHTHI
C YETHBIMU HOMEpaMH B MOPSJKE BO3pacTaHUsi HOMEPOB: Ao, Ay, Ag, ..., AN.
VYCnoBHBIN ONEPATOp HE UCIOJIb30BATh.

Array13. Jlan maccuB 4 pazmepa N (N — HEYETHOE YHCII0). BBIBECTH €ro 3JIeMEHTHI
C HEYETHBIMH HOMEPaMU B TIOPSAAKE YObIBAaHUS HOMEPOB: Ay, An_9, AN _4, . . .,
A1. YCIIOBHBII OnepaTop HE UCIOJIb30BATh.

Array14. Jlan maccuB 4 pa3mepa N. BeiBecTn BHauaje €ro JIEMEHTHI C YCTHBIMU
HOMEpaMu (B MOPSIKE BO3pACTaHUSI HOMEPOB), a 3aT€M — DJIEMEHTHI C HEYeT-
HBIMU HOMEpaMH (Takke B MOPSJIKE BO3pACTAHUS HOMEPOB):

Ao, Ay, Ag, ..., Ay, As, As,
YCIOBHBIN OIIEPATOP HE MCIIOIB30BaTh.

Array15. Jlan maccuB A pazmepa N. BeiBecTu BHagalie €ro 2JIeMEHThI C HEYSTHBIMU
HOMEpaMH B MOPSIIKE BO3PACTaHUSI HOMEPOB, a 3aT€M — 3JIEMEHTHI C YETHBIMHU
HOMEpPAMH B MOPSAKE YObIBAHUS HOMEPOB:

Al, Ag, A5, ceey A6, A4, AQ.
YCnoBHBIN OnepaTop HE UCMOJIb30BATh.
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Array16. [lan maccuB A pazmepa N. BeIBeCTH €ro 3JIeMEHTHI B CJICIYIOLIEM TOPSi/I-
Ke:
A1, An, Az, An-1, A3, An-2,
Array17. [lan maccuB A pa3mepa N. BbIBECTH €ro 3J1IeMEHTBI B CICAYIOIIEM OPSI-
KE:
A1, Ao, An, An-1, A3, Az, An—2, An-3,

AHanu3 aneMeHTOB MaccuBa

JI1s1 BBITIOJTHEHHsI HEKOTOPHIX 33aJIaHWK M3 JAHHOTO MyHKTa He TpebyeTcs of-
HOBPEMEHHO XPAaHHUTh B MaMSATH BCE MCXOAHBIC JaHHbBIC, IMOATOMY HMCIOIH30BaTh
NIPH WX BBITTOJIHEHUHW MAaCCHUBBI, CTPOTO TOBOPS, He HyxcHo. OIHAKO TMPUMECHCHHE
MAacCCHBOB TO3BOJISICT CJIENIaTh aJTOPUTMBI PEIICHUS 3THX 3aJaHUi 0ojiee MPOCTHI-
MU W HaIJISIIHBIMU. 3aJaHus U3 JAaHHOTO MyHKTAa MOXKHO JIOTIOJTHUTH 3aJaHUSIMU U3
rpynm Series 1 Minmax, paccMaTpuBas X Kak 3aianusi Ha 00paboTKy maccuBoB. C
JIPYTOW CTOPOHBI, JUISl TEX 3aJaHUi JAHHOTO ITyHKTa, KOTOPHIE MOYKHO BBITIOJIHHT,
HE MCTOJIb3Ysl MACCUBHI, TTOJIC3HO PEai30BaTh U TAKWE AJITOPUTMBI PEIICHHUS.

Array18. Jlan MmaccuB 4 HEHYJIEBBIX METbIX uncen pasmepa 10. BeiBecTn 3HaueHue
NIEPBOTO M3 TEX €r0 3JIEMEHTOB Ay, KOTOPBIC YIOBJICTBOPSIOT HEPABEHCTBY
Ax < Ay9. Ecin Takux 3J1€MEHTOB HET, TO BhiBecTH 0.

Array19. Jlan nienourciaeHHbIi MaccuB 4 pa3mepa 10. BeiBecTr OpsIKoBBIA HOMEP
MIOCJICTHETO M3 TEX €ro 3JIEMEHTOB Ak, KOTOPHIE YIOBJICTBOPSIOT JBOWHOMY
HepaBeHCTBY A; < Ax < Ajg. Ecnii Takux 31eMeHTOB HET, TO BbiBecTH (.

Array20. JTan maccuB pazmepa N u nenbie yncna K u L (1 < K < L < N). Haiitn
CYMMY 3JIEMEHTOB MacCHBa ¢ HOMepaMu OT K 710 L BKJIFOUUTEIBHO.

Array21. Jlan maccuB pasmepa N u nenbie uncia K u L (1 < K < L < N).
Haiitu cpennee apudmerndeckoe 31eMEHTOB MaccruBa ¢ HomepaMu oT K 110 L
BKJTFOUUTEIILHO.

Array22. Jlan maccuB pazmepa N u nensie uncia K u L (1 < K < L < N). Haiitu
CYMMY BCEX 3JIEMEHTOB MacCHBa, KpOME 3JIEMEHTOB ¢ HoMepamu oT K 10 L
BKJTFOUHUTEIILHO.

Array23. Jlam maccuB pasmepa N u mensie uncia K u L (1 < K < L < N).
Haiitu cpennee apupMeTHIECKOE BCEX IIEMEHTOB MAacCHBa, KPOME JICMEHTOB
¢ HOMepaMu OT K 110 L BKIIFOYUTEIIBHO.

Array24. Jlan 1ie04YKMCICHHBIH MacCHB pa3mepa N, HE COACPIKAIIUN OJMHAKOBBIX
gucein. [IpoBeputb, 00pa3yroT I €ro JIEMEHTBI apugmemuyecKyro npozpec-
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curo (cM. 3ananue Array3). Eciin 06pa3ytoT, TO BEIBECTH Pa3HOCTh MPOTPECCHH,
ecii HeT — BhiBecTH 0.

Array25. Jlan MaccuB HEHYJIEBBIX IIEJIbIX yucen pasmepa N. [IpoBeputh, 00pa3yroT
JM €TO JJIIEMEHTBI eeomempuyeckyro npoepeccuro (cM. 3amanne Array4). Ecim
00pa3yIoT, TO BEIBECTH 3HAMEHATEIIb IIPOTPECCHH, €CIIU HeT — BbIBeCTH (.

Array26. JlaH 1ea04uCIIeHHbIH MaccuB pasmepa N. IIpoBepuTh, uepeayroTcs I B
HEM YeTHbIC M HeueTHble yncia. Ecnu yepemyrorces, To BeiBecTr (), €CIU HET,
TO BBIBECTH TOPSIKOBBIA HOMEp TMEPBOTO 3JIEMEHTa, HaPYIIAIIIET0 3aKOHO-
MEPHOCTb.

Array27. Jlan MaccHB HEHYJIEBBIX IEIbIX yncen pasmepa N. [IpoBeputsh, yepery-
IOTCSI JTU B HEM IIOJIOKUTEIbHBIC U OTpHUIIaTeIbHbIC uncia. Eciou depenyroTcs,
TO BhIBeCcTH (), €CIIM HET, TO BHIBECTH MOPSAKOBBIM HOMEP MEPBOTO AIEMEHTA,
HapYIIAOIIer0 3aKOHOMEPHOCTb.

Array28. Jlan maccuB 4 pasmepa N. HaliTh MHUHMMANBHBIN DJIEMEHT M3 €ro 3Je-
MEHTOB C YETHBIMU HOMEpaMu: A, A4, Ag, - . . .

Array29. Jlan maccuB A pasmepa N. HaiiTu MakCUMaJIbHBIM 3JIEMEHT U3 €ro dJie-
MEHTOB C HEYETHBIMU HOMepamu: Ay, As, As, ... .

Array30. Jlau maccuB pa3mepa N. HaiiTu HoMepa TeX 3JIeMEHTOB MacCHBa, KOTOPHIC
0o0JIbIlIE CBOETO MPABOTO COCENNA, U KOJIMUYECTBO TAKUX A1eMeHTOB. HaliieHHbIe
HOMEpa BBIBOJMTH B MOPSIKE UX BO3pACTaHUSI.

Array31. Jlam maccuB pazmepa N. HaiiTu HOMepa TeX 3JIeMEHTOB MacCHBa, KOTOPHIC
0O0JBIIIE CBOETO JIEBOr0 COCEeNa, M KOJIUYECTBO TaKUX dJIeMEHTOB. HaiineHHnie
HOMEpA BBIBOAWTH B TIOPSJIKE WX YOBIBAHMUS.

Array32. Jlan maccuB pasmepa N. HaliTu HoMep ero rnepBoro JoKajabHOrO MUHUMY-
Ma (I0KalbHbIU MUHUMYM — DTO JIEMEHT, KOTOPBIN MEHbIIIE JTF000TO U3 CBOUX
cocenei).

Array33. [lan maccuB pa3mepa N. HaiiTu HoMep ero mocjeaHero JoKaabHOro Mak-
cuMyMa (10KanbHblil MAKCUMYM — 3TO 3JIEMEHT, KOTOPBI O0JbIlIe J1I000ro u3
CBOMX COCEJIeH).

Array34. Jlan maccuB pasmepa N. HaiiTu MakCUMaNbHBIN U3 €r0 JIOKAJIBHBIX MU-
HUMYMOB (OTIPEACIICHHUE JOKAIbHO20 MUHUMYMA TAHO B 3aaHUU Array32).

Array35. lan maccuB pa3mepa N. HaiiTh MHHMMAaJIBHBIN U3 €r0 JOKAJIbHBIX MakK-
CUMYMOB (OIIPEENICHUE JIOKAIbHO20 MAKCUMYyMa JTaHO B 3aaHuu Array33).

Array36. [lan maccuB pa3mepa N. Haiitn MakcHMMalIbHBIH U3 €ro 3JIEMEHTOB, HE SIB-
JISFOIIMXCS HU JIOKAIBHBIM MHUHMMYMOM, HU JIOKAJIbBHBIM MaKCUMyMOM (orpe-
JCIICHUS JIOKAbHO20 MUHUMYMA W JTOKATbHO2O0 MAKCUMYMA JTAHBI B 3aJaHUSX
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Array32 u Array33). Ecinu Takux 3JIeMEHTOB B MaccuBe HET, TO BbiBecTH 0.

Array37. Jlan maccuB pa3mepa N. HaliT KOIMWYECTBO y4acTKOB, Ha KOTOPBIX €rO0
AIIEMEHTHl MOHOTOHHO BO3PACTAIOT.

Array38. Jlan maccuB pa3mepa N. HaliTi KOJIMYECTBO y4acTKOB, Ha KOTOPBIX €TI0
3JIEMEHTHI MOHOTOHHO YOBIBAIOT.

Array39. Jlam maccuB pa3mepa N. HaliTH KOJMYECTBO €0 NMpOMEdNHCYMKO8 MOHO-
monnocmu (TO €CTh Y4acTKOB, HAa KOTOPBIX €r0 3JIEMEHTHI BO3PACTAIOT HJIH
yOBIBAIOT).

Array40. Jlano uucino R u mMaccuB A pasmepa N. Haiitu smemeHT maccuBa, KOTO-
pBIit Haubonee 6au30k K 9UCAy R (TO €CTh TakoM 3JeMEeHT Ax, ISl KOTOPOTO
BeNUYMHA A — R| ABII€TCS MUHUMAJIBHOMN).

Array41. Jlan maccu pazmepa N. Haiitu aBa coceHHX 3IIEMEHTa, CyMMa KOTOPBIX
MaKCHMallbHa, U BBIBECTU 3TH DJIEMEHTHI B MTOPSIKE BO3PACTAHUS UX UH/ICKCOB.

Array42. Jlano uuciio R u maccuB pasmepa N. HaliTu aBa cocemHuX 3J€MEHTa Mac-
CHBa, CyMMa KOTOPBIX Hambosiee OJIM3Ka K YUCITy R, U BBIBECTH ITH DIIEMEHTHI
B TIOPSIZIKE BO3PACTaHUSI X WHACKCOB (OIpe/eieHne Hanboee OJM3KUX YACe
naHo B 3amanuu Array40).

Array43. Jlan neno4rcieHHbIH MacCuB pa3mepa N, BCe 3JIEMEHTBI KOTOPOTo YIopsi-
JIOYEHBI (110 BO3PACTAHUIO WJIU MO YObIBaHUIO). HaliTh KOMMYECTBO pa3IMYHbIX
AIIEMEHTOB B JAHHOM MAacCHBE.

Array44. Jlan 1ie/IOUMCICHHBIM MacCHB pa3Mepa N, comepkallniii pOBHO JBa OJIH-
HAKOBBIX 3JIeMeHTa. HailTh HOMepa OJUHAKOBBIX 3JICMCHTOB M BBIBECTH ITH
HOMEpa B MOPSIKE BO3PACTAHUS.

Array45. Jlan maccuB pasmepa N. Halith HOMepa AByX OMMKaWIINX 3JIE€MEHTOB
U3 3TOTO MaccuBa (TO €CTh IEMEHTOB C HAMMEHBITUM MOJYJIEM Pa3HOCTH) U
BBIBECTH 3T HOMEpA B TIOPSIKE BO3pACTAHMUS.

Array46. J/lano uucio R u MaccuB pasMepa N. HaiiTu 1Ba pa3udHBIX 3JIEMEHTA
MacCHBa, CyMMa KOTOPBIX HamOosee Onm3Ka K 4ucCiy R, ¥ BBIBECTH 3TH die-
MEHTBHI B TTOPSIKE BO3PACTAHHS UX WHACKCOB (OMpe/IelieHue Hanboiee OIM3KUX
yuceln AaHo B 3agaHun Array40).

Array47*. Jlad 1ielIo4MCIICHHBIN MacCUB pa3mepa N. HaliTu KoMM4uecTBO pa3inyHbIX
3JIEMEHTOB B JIJAHHOM MAacCCHBE.

Array48. Jlan nenouncieHHbI MaccuB pa3mepa N. Haiitn MakcumanbHOE KoJTHue-
CTBO €T0 OIMHAKOBBIX 3JIEMEHTOB.

Array49. Jlan nenouncieHHbId MaccuB pa3smepa N. Eciou oH sBiseTcst nepecma-
HOBKOl, TO €CTh COACPKUT Bce uncia oT 1 g0 N, To BeiBecTu 0; B MPOTUBHOM
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CJIy4ae BBIBECTH HOMEP MEPBOT0O HENOIYCTHMOTIO 3JIEMEHTA.
Array50. [lan nemounciaeHHbI MaccuB A pazmepa NN, SIBISIOIIMICS TepeCTaHOBKOM
(onpenenenue nepecmanosku AaHO B 3amaHun Array49). HailTu koaudecTBo
uneepcuil B JaHHOU NEPECTAHOBKE, TO €CTh TAKMX Iap 3JIEMEHTOB A7 U Ay, B
KOTOPBIX OOJIbIIIEE YMCIIO HAXOAUTCS ClieBa OT MEeHbIero: Ay > Ay npu I < J.

PaboTta ¢ HeCKONbLKUMKU MaccuBamMmm

Array51. Jlansl MaccuBbl A U B onuHakoBoro pasmepa N. [ToMeHsATh MecTaMu HX
COJIEP>KMMOE U BBIBECTU BHAYasle JE€MEHThI MPEe0Opa30BaHHOTO MaccuBa A, a
3aTeM — 3JIEMEHTHI IPeoOpa30BaHHOTO MaccuBa B.

Array52. Jlan maccuB 4 pasmepa N. ChopMupoBarh HOBBII MacCUB B TOTO ke
pasmepa, IEMEHThI KOTOPOT'0 ONPENEISIOTCS CIEAYIOIUM 00pa3oM:

Brx = 2-Ag, ecnu Ax <5,
Ai/2 B IPOTUBHOM Clilydae.

Array53. Jlansl 1Ba MaccuBa A U B onmnHakoBoro pasmepa N. ChopMupoBaTh HOBBIH
MaccuB C TOTO e pa3mepa, KaxK/Iblil 3JIeMEHT KOTOPOTO paBEH MaKCUMaJIbHOMY
13 2JIEMEHTOB MACCUBOB A U B C TEM K€ UHIEKCOM.

Array54. Jlan uenourcieHHbiii MaccuB A pasmepa N. Ilepenucars B HOBBIH I1€J10-
YUCJICHHBI MacCUB B BCe YETHBIE YMCla U3 MCXOJHOTO MaccHuBa (B TOM e
MOPAJIKE) U BBIBECTH pa3Mep MOJyYEHHOIO MacCuBa B U €ro coaep uMoe.

Array55. Jlan nenouncnenssiii MmaccuB 4 pazmepa N (< 15). [lepenucarb B HOBBIi
LEJIOYMCIIEHHBIN MacCUB B BCE DJIEMEHTBI C HEYETHBIMU MOPSIAKOBBIMA HOME-
pamu (1, 3, ...) ¥ BBIBECTH pa3Mep MOJTy4eHHOTO MAacCHBa B U €ro COAeP>KUMOE.
VYcioBHBIN OnepaTop HE UCTIOIb30BATh.

Array56. [lan uenounciennsiii MmaccuB A pasmepa N (< 15). [lepenucarh B HOBBII
LEJIOYMCIICHHBII MacCUB B BCe 3JIEMEHTHI C MOPSAKOBBIMH HOMEpPAMH, Kpar-
HbIMU TpeM (3, 6, ...), U BBIBECTH pa3Mep NOJYy4EHHOIO MaccuBa B u ero
COIEPKUMOE. YCIOBHBIM ONEPATOP HE HUCIIOIb30BAaTh.

Array57. Jlan uenounciaeHHblii MaccuB A pasmepa N. Ilepenucarh B HOBBIH Iie-
JIOUYHCIICHHBIN MacCHB B TOro K€ pazMepa BHadajle BCE AIIEMEHTHI UCXOAHOTO
MaccHBa ¢ YeTHBIMU HOMEpPaMH, a 3aT€M — C HEYETHBIMHU:

Ao, Ay, Ag, ..., A1, As, As,
YCHOBHBIN OIIEPATOP HE UCIIOIB30BAaTh.

Array58. Jlan maccuB A pasmepa N. ChopMHupoBaTh HOBBIH MacCHMB B TOro ke

pasMepa mo CIEAYIIIEMY MpaBUIy: 3JEMEHT By paBeH CyMME 3JEMEHTOB
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MaccuBa 4 ¢ HoMepamu oT 1 1o K.

Array59. Jlan maccuB 4 pasmepa N. ChopMupoBaTh HOBBII MacCUB B TOTO ke
pasMepa 1o CIeAyoIeMy IpaBuily: JJIEMEHT By paBeH cpenHeMmy apudMeTu-
YeCKOMY 3JIEMEHTOB MaccuBa A ¢ HoMepaMu oT 1 10 K.

Array60. [lan maccuB A pasmepa N. ChopMmupoBaTh HOBBIH MacCHUB B TOTO ke
pasMepa mo CleAyronieMy MpaBWIy: 3J€MEHT By paBeH CyMME 3JIEMEHTOB
MaccuBa 4 ¢ HoMepamu oT K 110 N.

Array61. Jlan maccuB 4 pa3smepa N. ChopMupoBaTh HOBBII MacCUB B TOTO ke
pasMepa 1o CIeAyIIeMy IpaBuily: JJIEMEHT By paBeH cpenHeMmy apudMeTu-
YECKOMY 3JIEMEHTOB MaccuBa 4 ¢ Homepamu oT K 10 N.

Array62. Jlan maccuB 4 pasmepa N. ChopmupoBars JiBa HOBBIX MaccuBa B u C: B
MaccuB B 3amucarh BCE MOJOKUTENbHbBIE 3JIEMEHThI MaccuBa A, B MmaccuB C —
BCE OTpHIIATEIbHBIC (COXpaHssl UCXOMHBIN MOPSAIOK CIEAOBAHUS DJIEMEHTOB).
BriBecTn BHawasne pasmep M COAEpKMMOE MaccuBa B, a 3atem — pa3mep u
coaepxkumoe maccusa C.

Array63. Jlansl aBa MaccuBa A U B pasMepa 5, 3J€MEHTHI KOTOPBIX YITOPSI0YCHBI
no Bo3pactanuio. OObEIUHUTH 3TH MACCHUBBI TaK, YTOOBI PE3yJbTUPYIOIIHIA
MaccuB C (pa3mepa 10) ocrasicsi ynopsiIo4eHHbIM MO0 BO3PACTaAHHUIO.

Array64. [laubsl Tpu Leao4YMCIeHHbIX MaccuBa A, B u C pasmepa N4, N, N¢
COOTBETCTBEHHO, AJIEMEHTHI KOTOPBIX YMOPSAOYEHBI 10 yObiBaHUIO. O0BeIu-
HUTH 3TH MACCHBBI TaK, YTOOBI PE3YJIBTUPYIOMIHMI I[eJIOUUCIICHHBIN MacCcuB D
(pasmepa N4 + Np + N¢) ocTancs ynopsiIoO4eHHbIM T10 YOBIBAaHHUIO.

Mpeo6paszoBaHue maccuea

HpH BBIITOJIHCHUH Sa,Z[aHI/Iﬁ W3 JaHHOI'O IIYHKTA HC CJICAYCT NCIIOJIb30BATh BCIIO-
MOI'aTCJIbHBIC MACCHBHEI.

N3meHeHue aneMeHTOB MaccuBa

Array65. Jlan maccuB A4 pa3zmepa N u 1ienoe uncio K (1 < K < N). [Ipeodpa3oBath
MAaCCHB, YBEJIIMYNB KaXK]IbIi €ro 3JIEMEHT HA MCXOIHOE 3HAYCHHE PIeMEHTA A .

Array66. Jlan nienoyncieHHbId MacCuB pasMepa N. YBeIHuuTh BCE YETHBIC YUCIA,
COJIEpIKaIIrecss B MacCCHBE, Ha MCXOIHOE 3HAYEHHUE TEPBOr0 YETHOTO YHUCIIA.
Eciu 4eTHbIE YKclia B MACCUBE OTCYTCTBYIOT, TO OCTaBUTh MacCUB 0e3 M3Me-
HCHUM.
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Array67. JlaH 1ejo4rcIeHHBIH MacCHB pa3mepa N. YBEeIHUUTh BCe HEUCTHBIC YHC-
Ja, coiep KaIuecs B MacCMBE, Ha UCXOAHOE 3HAYEHUE TOCJICTHETO0 HEUETHOTO
yucia. Ecnu HedyeTHbIe Ynclia B MAaCCUBE OTCYTCTBYIOT, TO OCTAaBUTh MAacCHB
0€3 U3MEHEHMIA.

Array68. Jlan maccuB pa3mepa N. [ToMeHITh MecTaMu €r0o MUHUMAJIBHBIN U MaK-
CUMAaJIbHBIN JIEMEHTHI.

Array69. Jlan maccuB pasmepa N (N — detHoe umncio). [loMeHSTh MecTaMH ero
MIEPBBIN 3JIEMEHT CO BTOPBIM, TPETUH — C YETBEPTHIM U T. II.

Array70. Jlaa maccuB pasmepa N (N — deTtHoe yucio). [IToMeHITh MecTaMu MepPBYIO
¥ BTOPYIO MOJOBUHBI MacCHBA.

Array71. Jlan maccus pazmepa N. [IoMEeHATh OPSIIOK €ro 3JIEMEHTOB Ha OOPATHBIN.

Array72. Jlan maccuB A pasmepa N u nenbie uncia K u L (1 < K <L < N). Ile-
peCTaBUTh B 0OPATHOM MOPSIKE AIEMEHThl MaCCHBA, PACIIONOKEHHBIE MEXITY
asieMeHTaMu A U A, BKIIIo4as 3TU DJIEMEHTHI.

Array73. Jlan maccuB A pasmepa N u nenbie uncia K u L (1 < K <L < N). Ile-
pECTaBUTh B OOPATHOM MOPSIKE IEMEHThI MaCCHBA, PACIIOIOXKEHHBIE MEXITY
asieMeHTaMu A U A, He BKIIIoYas dTH DJICMEHTHI.

Array74. ]Jlan maccuB pa3zmepa N. OOHYJIUTH SJIEMEHTHI MAcCHBa, PACIOJIOKCH-
HBbIE M@Ky €r0 MUHMMAJIbHBIM M MaKCHMaJbHBIM 3JIEMEHTaMU (HE BKJIIOYas
MHWHUMAJIbHBIA 1 MAaKCUMAaJIbHBIA AJIEMEHTHI).

Array75. Jlan maccuB pasmepa N. [lepectaBuTh B 0OpaTHOM IOPSIIKE SJIEMEHTHI
MacCHBa, PACIIOIOKEHHBIC MEKIY €r0 MHHUMAJIbHBIM U MaKCHMaJbHBIM 3Jie-
MEHTaMH, BKJIIOYasi MUHUMAJIbHBIN 1 MaKCUMAaJIbHBINA 3JIEMEHTHI.

Array76. /lan maccuB pa3smepa N. OOHYJIUTb BCE €TI0 JIOKAIbHbLE MAKCUMYMbL (TO
€CTh uHciia, OOJBIINE CBOUX COCEEH).

Array77. Jlan maccuB pa3mepa N. Bo3BecTH B KBajpaT BC€ €TO JIOKAIbHbIE MUHU-
Mymol (TO €CTh YUCJIA, MEHBIIIUE CBOUX COCEIeH).

Array78. Jlan maccuB pa3mepa N. 3aMEHUTh KK/ JIEMEHT MacCUBa Ha CPEIHEES
apuMeTHUeCKOe ITOr0 3JIEMEHTA U €r0 COCEICH.

Array79. Jlan maccuB pasmepa N. OCylIeCTBUTD cO8ue SIICMESHTOB MacCHBa BIIPABO
Ha OJIHY TMO3UIUIO (MU 3TOM A niepenaet B As, As —B A3, ..., A1 —B AN, a
MCXOJTHOE 3HAUYEHUE TIOCIIEHETO eMeHTa OyeT norepsiHo). [lepBeiii anemeHT
MOJIyYEHHOTO MaCCHBA TMOJOKHUTH paBHBIM ().

Array80. Jlan maccuB pazmepa N. OCyIIeCTBUTh cO8u2 DIIEMEHTOB MacCHBa BIICBO
Ha O[HY MO3UIUIO (TIpu 3TOM A niepenner B Ay _1, A1 —B An_9, ..., Ay —
B A1, a NCXOAHOE 3HAYCHHE MEPBOTO deMeHTa OyneT motepsiHo). [locneanuit
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QJICMCHT ITOJIYYCHHOTO MAaCCHUBA ITOJIOKUTH PaBHBIM 0.

Array81. Jlan maccuB pazmepa N u menoe yucio K (1 < K < N). OcymecTBuTh
cosuz IIEMEHTOB MacCHBa BIpaBO Ha K mo3uiuil (mpu 3ToM A; TepeuaeT
BAgy1, A2 —B Ag 9, ..., AN_Kk — B AN, @ UCXOAHOE 3HaUCHUE K MOCIETHUX
AJIEMEHTOB OyneT motrepsiHo). IlepBbie K 3lIeMEHTOB MOJYYEHHOTO MacCHUBa
MOJI0KUTh paBHbIMU 0.

Array82. [lan maccuB pasmepa N u neinoe uncio K (1 < K < N). OcylecTBUTh
cOBu2e 3JIEMEHTOB MaccuBa BJIeBO Ha K mo3unuil (mpu 3ToM Ay nepeiaer
BAN_g,AN-1—BAN_K -1, ..., Ax+1 — B A1, a ucxogHoe 3HayeHue K nepBbIxX
aneMeHTOB OyaeT notepsiHo). [locneanue K 31eMEHTOB MOJTYyY€HHOTO MacCUBa
MOJIOKUTH paBHbIMU 0.

Array83. lam maccuB pazmepa N. OCYyIIECTBUTh YUKIUYECKUll cO8Ue dIEMEHTOB

MaccHBa BIIPABO Ha OJIHY MO3UIIHIO (TIpH 3TOM A1 niepener B Ay, Ao —B As, . . .,
AN — B Al)

Array84. Jlan maccuB pasmepa N. OCYIIECTBUTD YUKIUUECKUL CO8U2 DICMEHTOB

MaccHBa BJICBO Ha OAHY MO3HIUIO (TIpH 3TOM Ay mepennaer B Ay 1, An_1 —
B AN_Q, ceey A1 — B AN)

Array85. Jlan maccuB A pasmepa N u nenoe uncino K (1 < K < 4, K < N).
OcCymiecTBUTh yuKIuyecKuti cOgue dIEMEHTOB MacCUBa BIPaBo Ha K MO3UIINH
(npu aTOM A1 miepeiinetr B A1, Ao — B Ak o, ..., AN — B Ax). Jlomyckaercs
UCIIOJIb30BaTh BCIIOMOTATENIbHBIN MacCUB U3 4 3J€MEHTOB.

Array86. Jlan maccuB A pasmepa N u nenoe uucio K (1 < K < 4, K < N).
OcymecTBUTh yuxkaudeckuli cogue dIeMEHTOB MacCHBa BJIeBO Ha K TMO3UIINNA
(npu 3ToM A mepeiner B Ay g, A1 —BAN_K_1, .-y A1 — B AN_K11)-
JlomyckaeTcst MCTIOJIb30BaTh BCIIOMOTATEIbHBIN MacCUB U3 4 3JIEMEHTOB.

Array87. Jlan maccuB pa3mepa N, Bce 3JEMEHTBI KOTOPOro, KpoMe IepBOro, yIIo-
psIoYeHBl IO Bo3pacTaHuio. Clienarth MacCUB YIOPSIOYCHHBIM, TICPEMECTUR
NIEPBBIMA DJIEMEHT HAa HOBYIO MO3ULIHIO.

Array88. Jlan maccuB pasmepa N, Bce 3JIEMEHTHI KOTOPOIrO, KpOMe ITOCJICIHETO,
yHOpsAA0YCHBI IO Bo3pacTaHuio. CreliaTh MacCHB YIOPSIOYCHHBIM, IIEpeMe-
CTHUB IOCJICTHUN 3JICMEHT Ha HOBYIO MO3HIIHIO.

Array89. Jlan maccuB pazmepa N, BCe IEMEHTB KOTOPOTO, KpOME OJTHOTO, YIIOPSI-
JIOYeHBI 10 yObIBaHMIO. ClejaTh MacCHB YIIOPSIOYEHHBIM, IIEPEMECTHB dJIe-
MEHT, HapyHIaIOIUi yIOPAI0YCHHOCTh, HAa HOBYIO TTO3UIIHIO.
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YaaneHue n BcTaBKa 35ieMeHTOB

Array90. Jlarm maccuB pasmepa N u nenoe yucio K (1 < K < N). Ynanute u3
MacCHBa 3JIEMEHT C TOPSAKOBBIM HOMEPOM K.

Array91. Jlan maccuB pazmepa N u nenbie uncina K u L (1 < K <L < N). Ynanutb
U3 MacCHBa JJIEMEHTBHI ¢ HOMepaMu OT K 10 L BKIIOYHTEIBHO WU BBIBECTH
pasMep MOJIy4eHHOTO MacCHUBa M €0 COICPIKUMOE.

Array92. JlaH nieouncieHHbII MaccuB pa3mepa N. YIaluTh U3 MacCUBa BCE HEUET-
HbIE YMCJIa ¥ BBIBECTH pa3Mep MOJYyYECHHOIO MAacCHBa U €ro COACPIKUMOE.
Array93. Jlan nenouncieHHbIi MaccuB pasmepa N (>2). YaanuTh U3 MacCuBa BCE

DIIEMEHTHI ¢ YETHBIMH HoMepamH (2, 4, . ..). YCIOBHBIN OnepaTop HE MCIIOJb-

30BaTh.

Array94. Jlan 1ienouuciieHHbI MaccuB pasmepa N (>2). Ynaiauth U3 MaccuBa BCe
AIIEMEHTHI ¢ HEeYeTHhIMU HOoMepamu (1, 3, ...). YcinoBHBIN onepaTop HE uc-
M10JI30BATh.

Array95. JlaH 1en0o4YuCIeHHBIH MaccuB pa3mepa N. YiaauTh M3 MaccHuBa BCE CO-
CE/IHME OJMHAKOBBIC JICMCHTBI, OCTABUB UX IECPBBIC BXOXKICHUSI.

Array96. JlaH memodnciIeHHBIH MaccuB pasMepa N. YIaIuTh W3 MacCHuBa BCE OU-
HAKOBBIC 3JICMCHTBI, OCTABHMB UX IEPBbIC BXOXKICHHSI.

Array97. Jlan 1iea04MCIICHHBIN MaccuB pasMepa N. YIaJIUTh U3 MaccuBa BCE OJIH-
HAKOBBIC 3JIEMEHTBI, OCTaBUB HUX ITOCJICIHUC BXOXKICHUSI.

Array98. Jlan nemouncieHHbIH MaccuB pasmepa N. YIaIuTh U3 MacCHBa BCE 3JIc-
MEHTBI, BCTPEYAIOIIMECS MEHEe TPEX pas, W BBIBECTH pa3Mep IOIYYCHHOTO
MacCHBa M €r0 COJEPKUMOE.

Array99. Jlan neno4rcieHHBIH MaccuB pa3mepa N. YoanuTe U3 MaccuBa Bce dJie-
MEHTBI, BCTpEYaroIyecs: Oojiee JABYX pa3, W BBIBECTH pa3Mep IMOITYYCHHOTO
MacCHBa M €Tr0 CONECPKUMOE.

Array100. Jlan nemouncieHHBI MaccuB pa3mepa N. YiaauTh U3 MacCHBa BCe dJIe-
MEHTBI, BCTPEYAIOIIMECS POBHO JIBa pa3a, W BBIBECTH pa3Mep IMOITYYCHHOTO
MacCHBa M €r0 COACPKUMOE.

Array101. Jlan maccus pasmepa N u nenoe uucio K (1 < K < N). Ilepen anemeH-
TOM MacCHBa C ITOPSIIKOBEIM HOMEPOM K BCTaBUTh HOBBIN AJIEMEHT C HYJICBBIM
3HAYCHUEM.

Array102. lan maccuB pa3zmepa N u nenoe uncio K (1 < K < N). [Tocne anemenra
MaccuBa C IMOPSJAKOBEIM HOMEpOM K BCTaBHTHh HOBBIA JJIEMEHT C HYJICBBIM
3HAYCHUEM.

Array103. lan maccuB pasmepa N. BcTaBUTB 371eMEHT ¢ HyJIEBBIM 3HAUCHUEM TIEPE]]
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MUHHMAJILHBIM M TIOCIIE MAKCUMAJIBHOTO 3JICMEHTA MaCcCHBa.

Array104. Jlan maccuB pasmepa N u aBa neibix uncia K u M (1 < K < N,
1 < M < 10). Ilepen snemeHToM MaccuBa ¢ HoMepoM K BCTaBUTh M HOBBIX
SJIEMEHTOB C HYJCBBIMU 3HAYCHUSIMH.

Array105. Jlan maccuB pasmepa N u zaBa uenbix uncia K u M (1 < K < N,
1 < M < 10). Ilocne snementa MaccuBa ¢ HOMepoM K BCTaBUTh M HOBBIX
SJIEMEHTOB C HYJICBBIMU 3HAYCHUSIMH.

Array106. Jlan maccuB pasmepa N. [IpoayOnupoBaTh B HEM 3JIEMEHTBI C YSTHBIMU
HoMepaMmu (2, 4, . ..). YCIIOBHBIN orepaTop HE UCIOIb30BaTh.

Array107. Jlam MmaccuB pa3smepa N. YTpOUTh B HEM BXOXKJICHHS BCEX AJIEMCHTOB C
HedeTHbIMU HoMepamH (1, 3, .. .). YciIoBHBINM onepaTtop HE UCTOIb30BATh.
Array108. Jlan maccuB pasmepa N. [lepen KaxapIM MOJOKHUTEIHHBIM AJIEMEHTOM

MacCHBa BCTaBUTh DJIEMEHT C HYJIEBBIM 3HAYCHUEM.

Array109. Jlam maccuB pa3mepa N. Ilocie kaXIoro OTpHUIIATEILHOTO 3JIEMEHTa
MacCcHBa BCTaBUTh DJIEMEHT C HYJIEBBIM 3HAYCHUEM.

Array110. Jlan menmouyucieHHbI MaccuB pasMepa N. [IpomyOnupoBaTh B HEM BCe
YEeTHBIC YHCIA.

Array111. Jlan nenouucieHHbId MaccuB pazmepa N. YTPOUTh B HEM BXOXKIICHUS
BCEX HEYCTHBIX YHCEIL.

CopTupoBKa maccuBa

Array112. Jlan maccuB A pasmepa N (< 6). YIOpSI0Y4UTh €r0 110 BO3PACTAHUIO Me-
TOJIOM COPTUPOBKU HpOCHbIM 00MeHOM («NY3bIPbKOBOLU» COPMUPOBKOIL): TIPO-
CMaTpuBaTh MacCHB, CPABHUBAs €ro COCEIHHE AIEMEHTHI (A1 u Ao, Ao U As
U T.JI.) U MEHSA MX MECTaMM, €CIIM JICBBIA 3JEMEHT Maphl OOJbIIEe MPaBOTo;
MOBTOPUTH ONUCAHHBIC JNehcTBUs N — 1 pas. [ljist KOHTPOIISI 32 BBIMOTHIEMBI-
MU JIEUCTBUSAMH BBIBOJUTH COIEPKMUMOE MAacCHBa MOCJE KaKI0r0 MPOCMOTpA.
VYdecTb, 9TO MPH KaXI0M IMPOCMOTPE KOTHUYECTBO aHATM3UPYEMBIX Tap MOXKHO
YMEHBIINTH Ha 1.

Array113. Jlan maccuB A pasmepa N (< 6). YHOPSAIOYUTH €ro MO BO3PACTAHUIO
METOJIOM COPTHPOBKH MPOCMbIM 6b100pOM: HAWTH MaKCUMAJBHBIN SIIEMEHT
MacCHUBa U IIOMEHSTh €T0 MECTAMU € TIOCIIEAHUM (/N -M) 3JIEMEHTOM; BBITIOJTHUTh
onucaHHele AeuctBuss N — 1 pa3, KaxIpld pa3 yMmMeHbIIas Ha | KOJIM4YecTBO
aHAIIM3UPYEMBIX AJIEMEHTOB M BBIBOJS COACPKMMOE MACCHUBA.

Array114. Jlan maccuB A pasmepa N (< 6). YIOpSIO0YUTh €ro MO0 BO3PACTAHHIO
METOZIOM COPTUPOBKHU NPOCMbIMU BCMABKAMU: CPABHUTH JIEMEHTHI A1 U Ay U,
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P HEOOXOJUMOCTH MEHSIA UX MecTamu, JOOUTHCS TOTrO, YTOObI OHU OKa3a-
JIUCH YIIOPSJOYEHHBIMU 110 BO3PACTaHHUIO; 3aTeM 0OpaTUTHCA K DJIEMEHTY A3 U
MEPEMECTUTh €r0 B JIEBYIO (YK€ YMOPSAOYEHHYIO) YaCTh MacCHBa, COXPAaHUB
€e YNOpSJ0YEHHOCTDb; MOBTOPUTH 3TOT MPOLECC ISl OCTAJIbHBIX 3JIEMEHTOB,
BBIBOJISI COJIEPKMMOE MacCHBa MOCJIE OOpabOTKH Ka)XJI0ro djaeMeHTa (OT 2-
ro 10 N-ro). [Ipu BBINOTHEHUU ONMHCAHHBIX ACUCTBHUI YyIOOHO HMCIONB30BAThH
npueM «Oapbepay, 3alrchiBas OYEPETHOM AJIEMEHT Iepesl ero oO0padoTKoM B
JOTIOJTHUTEIBHBIN AJEMEHT MaccuBa Aj.

Array115. [lan maccuB A pasmepa N. He u3MeHsst TaHHBIN MacCHB, BHIBECTH HOME-
pa ero AJIIEMEHTOB B TOM MOPSIKE, B KOTOPOM COOTBETCTBYIOIIUE UM 3JIEMEHTHI
00pa3yroT BO3pacTalollyl0 MOCJIEA0BATEIbHOCTh. Vcnonb3oBarh MeTon «ny-
3b6IpbK06OUY copmuposku (cM. 3aganue Arrayl12), MoguduiupoBaB ero cie-
TYIOIITUM 00pa30M: CO3/1aTh BCIOMOTATEIbHBIN 1IEJIOUUCIICHHBIA MaccUus Home-
pos I, 3an0HuB ero ynuciaamu ot 1 1o N; mpocMarpuBarh MacCuB A, CpaBHUBAs
Mapbl JIEMEHTOB MaccuBa A ¢ HoMepamu 1 u [o, [ 1 I3, . .. 1 MEHSISL MECTAaMHU
COOTBETCTBYIOIIHME 3JIEMEHTHI MacCHBa [, €CIU JICBBIM 3JIEMEHT Mapbl OOJIbIIe
npaBoro. [loBTopuB onucanHyo mnpoienypy npocmorpa N — 1 pa3, moinydum
B MaccuBe / TpeOyeMyto MOoCieI0BaTeIbHOCTh HOMEPOB.

CepMVI uenbix 4yucen

Array116*. Jlan menounciacHublii MaccuB A pasmepa N. HazoBeMm cepueii rpymnmy
TOJPST UAYIIUX OJMHAKOBBIX DJIEMEHTOB, a OIUHOU Cepult — KOTUYECTBO ITHX
AIIEMEHTOB (JJIMHA cepur MOXeT ObITh paBHa 1). ChopmupoBarh ABa HOBBIX
IEJIOYHMCIICHHBIX MaccuBa B 1 C OJMHAKOBOTO pa3Mepa, 3alucaB B MacCHB B
JUTHHBI BCEX CEPUI MCXOIHOTO MacCuBa, a B MacCUB C — 3HAYCHUS DIICMEHTOB,
00pa3yrorXx 3TH CEPUH.

Array117. [lan menoyucieHHbIH MaccHB pasmepa N. BcTaBUTh miepen Kaxaon ero
cepuel JIEMEHT ¢ HYJICBBIM 3HAYCHHEM (ONpECIICHUE CEPUN JIAHO B 3aJaHUH
Arrayl16).

Array118. Jlan neiourclieHHBIH MaccuB pasmepa N. BcTaBHTh MOcCIie KakKI0i ero
CEpUU DJIEMEHT C HYJICBBIM 3HaueHUEM (OMpeIeiICHHE CePUH JTaHO B 3aJlaHUH
Arrayl16).

Array119. Jlan nenourcienHbiii MaccuB pa3mepa N. [IpeoOpazoBats MaccuB, yBe-
JMYUB KOKIYI0 €r0 CepUI0 Ha OJUH 3JIEMEHT (ONpe/eiicHHEe CEpUH JaHO B
3agaHuu Arrayl16).
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Array120. Jlan 1ies1ouncaeHHBIN MacCHB pa3Mepa IV, cofeprKalliyii 1o KpaitHei Mepe
OJIHY cepuio, anuHa kotopoi Oombiie 1. [Ipeobpa3oBaTs MaccuB, YMEHBIIUB
KXYl €r0 CEPHI0 Ha OJHH 3JeMEHT (OIpe/esicHue CepuH JaHO B 3aJlaHUU
Arrayl16).

Array121. Jlano nemnoe unciao K (>0) u nenouncieHublii MmaccuB pasmepa N. [pe-
00pa3oBaTh MacCUB, YIBOUB JTUHY €r0 cepuu ¢ HomepoM K (ompereneHue
cepun naHo B 3amaHuu Arrayl16). Eciu cepmii B MaccuBe MeHbIe K, TO
BBIBECTH MacCHB 0€3 M3MEHEHUM.

Array122. Jlano nenoe uuciio K (> 1) u 1eouncicHHbIi MacCcuB pasMepa N. Yia-
JUTh M3 MacCUBa CEpHUI0 ¢ HoMepoM K (OIpeescHue CEpUM JaHO B 3aJaHHH
Array116). Ecnu cepuif B MaccuBe MeHbIle K, TO BEIBECTH MaccHB 0e3 m3Me-
HECHUM.

Array123. [lano uenoe yucio K (> 1) u uenourcieHubiii MaccuB pasmepa N. Ilo-
MEHSTh MECTaMHU TIEPBYIO CEPUI0 MacCHBa U €ro cepuro ¢ HomepoMm K (ompe-
JenieHue cepuu AaHo B 3aganuu Arrayl16). Ecnu cepuii B MaccuBe MeHblie K,
TO BBIBECTH MacCUB 0€3 M3MCHCHUM.

Array124. [lano uenoe uncio K (> 0) u nenouncieHHbiii MmaccuB pasmepa N. [Tome-
HSITh MECTaMH MOCIIEIHIOI0 CEPUI0 MaCCHUBA U €T0 cepuio ¢ HomMepoM K (ompe-
JierieHue cepuu AaHo B 3aganuu Arrayl16). Ecnu cepuii B MaccuBe MeHblne K,
TO BBIBECTH MacCUB 0€3 M3MCHCHUM.

Array125. Jlano nienoe yuciio L (> 1) u 1enounciaeHHbIA MaccuB pasMepa V. 3ame-
HUTh KOKIYIO CEPHIO0 MAaCCUBA, JJIMHA KOTOPOW MEHbINE L, Ha OUH 3JIEMEHT C
HYJIEBBIM 3HAUEHHEM (ONpPENEIICHUE CEPUU JaHO B 3aaHuM Arrayl16).

Array126. [lano nenoe unciio L (> 0) 1 memodncieHHbIH MaccHB pa3mepa N. 3ame-
HUTh KOKIYI CEpUI0 MACCHBa, UTMHA KOTOPOW paBHA L, Ha OJHMH SJIEMEHT C
HYJIEBBIM 3HAUCHHUEM (ONpPENENICHUE CEPUU JaHO B 3aaHuu Arrayl16).

Array127. Jlano nienoe yucio L (> 0) u nenounciaeHHbId MaccuB pasMepa V. 3ame-
HUTH KOKIYIO CEPUI0 MAacCHBa, JITTMHA KOTOPOH OoJbIle L, Ha OJMH 3JIEMEHT C
HYJIEBBIM 3HAU€HHEM (OMpe/ieNieHne CEPUH JaHO B 3alaHuu Arrayl16).

Array128. Jlan nenouuciieHHbI MaccuB pa3mepa N. IIpeobpa3oBarh MaccHB, yBe-
JMYHB €ro TIEPBYIO CEPUI0 HAMOOJNbBINEH JJIMHBI Ha OJUH 3JIEMEHT (Ompeerne-
HUE€ CEepUHU AaHO B 3agaHuu Arrayl16).

Array129. Jlan nenounciaeHHbIH MaccuB pa3mepa N. [IpeoOpa3oBaTh MaccuB, yBe-
JMYUB €T0 MOCJIETHIOK CepUI0 HauOOJBIIEH NTUHBI HA OJUH JIEMEHT (Ompe-
JIeJIEHUE Cepuu JaHo B 3ajaHuu Arrayl16).

Array130. [lan nenouuncienHsiii MmaccuB pasmepa N. [Ipeodpa3oBars maccus, yBe-
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JIMYUB BCE €r0 CEpUU HaWOOJbINEH JJIMHBI HAa OJWH 3JIEMEHT (ompeesieHue
cepuu JaHo B 3ajaHuu Arrayl16).

MHoXecTBa TOYEK Ha NNIOCKOCTU

JIJ1st XpaHeHUs TaHHBIX O KaKJIOM HaOope TOYEeK CIIeAyeT UCIIOIb30BaTh 110 JIBa
MaccHBa: TIEPBBIM MAcCUB JUIsl XpaHEeHUs abCIMCC, BTOPOM — JIsl XpaHEHUs OpH-
HaT. MOXKHO TakXe MCIOJIb30BaTh MACCHB 3anuceli ¢ IByMs TOJSIMHU (CM. 3a/IaHHe
Param64).

Array131. Jlano MHOeCTBO A U3 N TOYEK Ha IUIOCKOCTH M Touka B (TOYKH 3a-
JaHbl CBOMMH KOOpJMHATaMHu X, ). HaliTu Touky u3 MHOXecTBa 4, Hanbosee
Omu3Kyto K Touke B. Paccmosinue R Mexay TOUKaMH ¢ KOOpAUHATAMHU (X1, V1)
1 (X2, Vo) BBIUHCISAECTCS 11O popmye:

R= /(s —x1)* + (2 — )

Array132. Jlano MHOXeCTBO A u3 N TOYEK (TOUKH 3aJaHbl CBOMMH KOOPJAHHATAMH
X, y). Cpean Bcex TOYEK A3TOr0 MHOXECTBA, JEXKAIIMX BO BTOPOH YETBEPTH,
HaWTHU TOUKY, HauOoJiee yIaJeHHYIO OT Hayaia KoopAuHAT. Eciu Takux Touek
HET, TO BBIBECTH TOUKY C HYJIEBBIMU KOOPJIUHATAMH.

Array133. Jlano MHOXeCTBO A u3 N TOYEK (TOUKH 3aJaHbl CBOMMH KOOPJAMHATAMH
X, ). Cpenn Bcex TOUEK 3TOr0 MHOXKECTBA, JIEKAIIUX B MEPBOM WIH TPEThEU
YeTBepTH, HAWTU TOUKY, Haubosee OJIU3KYI0 K Hayaly KoopAauHar. Ecnu Takux
TOYEK HET, TO BBIBECTH TOYKY C HYJIEBHIMH KOOpPAMHATAMH.

Array134. Jlano MHOXecTBO A U3 N TouyeK (TOYKM 3aJaHbl CBOMMM KOOpPJMHATa-
MU X, ). HaliTu mapy pa3iaudHbIX TOUEK 3TOT0 MHOXECTBA C MaKCUMaIbHBIM
paccTOSTHUEM MEXJy HUMHU U CaMO 3TO PACCTOSHUE (TOYKU BBIBOISATCA B TOM
e TIOpsAJIKe, B KOTOPOM OHH TIEPEUUCIICHBI MPHU 3aJaHUH MHOXECTBa A).

Array135. Jlansl MHOXKECTBA A U B, COCTOSIINE COOTBETCTBEHHO U3 N1 U Ny TOUYCK
(TOUKM 3a/1aHbI CBOUMHU KOOpJIMHATaMHU X, V). HailTu MUHUMaIbHOE paccTosHUE
MEXAY TOYKAMH 3THUX MHOXECTB M CaMM TOYKH, PACIOJIOKEHHBIE Ha 3TOM
paccTossHUU (BHa4ayie BBIBOJUTCS TOYKA W3 MHOXECTBAa A, 3aTeM TOYKa W3
MHOXKECTBa B).

Array136. Jlano MmHOXecTBO A u3 N Touek (N > 2, TOUKH 3aJjaHbl CBOUMH KOOP/IH-
HaTamH¥ X, y). HaiiTu Takyro TOUKy M3 TaHHOTO MHOXXECTBA, CyMMa PaCCTOSHUM
OT KOTOPOM JI0 OCTAIIbHBIX €r0 TOYEK MUHUMAJIbHA, U CaMy 3Ty CYMMY.

Array137. Jlano mMHoxecTBO A 3 N Touek (N > 2, TOYKM 3aJaHbl CBOUMHU KO-
opauHatamu x, y). HailTu HamOonpmuii nepuMeTp TPEyroJbHUKA, BEPUIMHBI
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KOTOPOTO IMPHHAICKAT Pa3IMYHBIM TOYKAM MHOXKECTBA A, U CaMU 3TH TOY-
KA (TOYKH BBIBOAATCS B TOM JK€ IOPSIJIKE, B KOTOPOM OHHU IEPEUYUCIICHBI MPH
3aJJaHUU MHOXECTBA A).

Array138. Jlano mHOXecTBO 4 U3 N TOouek (N > 2, TOYKH 3a/JaHbl CBOMMH KO-
opauHaTamMu x, y). HaliTh HamMeHbIIHMM MEpUMETp TPEYroJIbHUKA, BEPIIHHBI
KOTOPOTO MPHHAIICKAT Pa3INYHbIM TOYKAM MHOXKECTBA A, U CaMU 3TH TOY-
KU (TOYKH BBIBOAATCS B TOM JK€ IMOPSIJIKE, B KOTOPOM OHHU IEPEUUCIICHBI MPHU
3aJJaHMU MHOXECTBA A).

Array139. /lano MHOXeCTBO A U3 N TOYEK C IICIIOUUCICHHBIMA KOOPAMHATAMH X, .
Ilopsidox Ha KOOPAMHATHON TUIOCKOCTH OTPEICTTUM CJICTYIONAM 00pa3oM:

(xl, yl) < (xo, yg), ecan JIu00 x1 < X9, JIMO0 X1 = X9 U Y1 <)2.
PacnonoXuTh TOYKHM JTaHHOTO MHOXKECTBA IO BO3PACTAHHIO B COOTBETCTBUU C
YKa3aHHBIM ITOPSIIKOM.
Array140. [lano MHOXeCTBO A U3 N TOYEK C IEIOUNCICHHBIMUA KOOPAUHATAMHU X, ).
Ilopsidox Ha KOOPAMHATHOW TUIOCKOCTH OTPEICTUM CIICTYIONAM 00pa3oM:
(x1, 1) < (x2,¥9), ecmau mubO0 x1+y; < X9+ Y9, MO0 X1 +)1 =Xo+)o H
X1 < Xo.
PacronoxuTh TOUYKH JaHHOIO MHOMKECTBA IO YOBIBAHHIO B COOTBETCTBUHU C
YKa3aHHBIM ITOPSIIKOM.

AByMepHble MaccuBbl (MaTpuLbl)

VYcioBue BUIa «JaaHa marpuna pasMepa M X N» 03Ha4aeT, 4TO BHAYaJIC TACTCS
Gaxmuyeckuti pasmep TByMEPHOTO MacCUBa-MaTpPUIbl (KOJIUYECTBO CTPOK M U KO-
JUYECTBO CTOJIOLOB N), a 3aTeM IPUBOAATCS 3JIEMEHTHI 3TOr0 MaccuBa (KOJIMYECTBO
a1eMeHTOB paBHO M-N). Eciiu B 3ajaHiU SIBHO HE YKa3bIBAE€TCS, KAaKUE 3HAYCHMUS
MOT'YT PUHUMATh pa3Mepbl UCXOAHOW MATPHUIIBI, TO MPEAIONATAETCS, YTO U YHCIIO
CTPOK, M YUCJIO CTOJIOLIOB MOXKET U3MEHAThCS B npeaenax oT 2 Ao 10. HauanbHbie
3HAYEHMS KaK IIEPBOrO, TaK U BTOPOrO MHJEKCA JBYyMEPHOTIO MaCCUBA-MaTpHULIbI BCE-
IJla CYUTAIOTCSA paBHBIMU 1. BBOI M BBIBOJ 3JIEMEHTOB MaTPHUILIBI OCYIIECTBIISIOTCS
nO CMpOKAaM.

Keaopammnoii mampuyeri nopsoxa M Ha3biBaeTCs IByMEPHBIA MAaCCHUB-MaTpHUILIa
pasmepa M x M.

Ecnu B 3ajanuu, CBSI3aHHOM C CO3IaHUEM WJIM MPeoOpa3oBaHUEM MATPHIIbI, HE
OMMCaH Pe3yIbTUPYIOIMNA HA0Op JaHHBIX, TO MPEANOIAraeTcs, 4To 3TUM HaOOpPOM
ABIIsIETCA co3faHHas (mpeoOpa3oBaHHAs) MAaTpPUIA, U HEOOXOIMMO BBIBECTH BCE €€
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OJICMCHTHEI.

dopmupoBaHue MaTpuubl U BbIBOA, €e 3/IeMEeHTOB

B 3aganusx Ha popMHUpOBaHUE MAaTPUIILI PEIIONATAETCS, YTO pa3Mep pPe3yib-
TUpYIOIIEeH Marpullbl He TpeBocxoauT 10 x 10.

Matrix1. Jlausl nemnsie monokureababie yrcia M u N. ChopMHupoBaTh 1EI0YHCIICH-
HYI mMarpuny pazmepa M X N, y KOTOPOU BCE€ 3JIEMEHTHI /- CTPOKU UMEKOT
3Hauenue 10-7 (I =1,...,M).

Matrix2. Jlansl niensie nojoxutenbabie yncia M u N. ChopMupoBaTh IEIIOUHMC-
JICHHYI0 MaTpuily pazmepa M X N, y KOTOpOH Bce 3JeMEeHTHl J-ro cTosdla
uMerot 3Hadenue 5-J (J =1,...,N).

Matrix3. Jlanb! nenblie monoxkutenbHbie yncna M, N u Habop uz M uncen. Chopmu-
poBaTh MaTpuily pazmepa M X N, y KOTOpOH B KaXXJIOM CTOJIOLIE CONepKaTCs
BCE UHMCJIa U3 UCXOAHOTO Habopa (B TOM e MOPSJIKE).

Matrix4. Jlansl 11en1bie MOJI0XKUTENIbHBIC unciaa M, N u Haoop u3 N uucen. Coop-
MHPOBATH MaTpuLly pasmepa M X N, y KOTOPOH B KaKJIOM CTPOKE COIEPKATCS
BCE YHCJIa U3 UCXOAHOTO Habopa (B TOM e MOPSJIKE).

Matrix5. JlaHbl 11e7bIe TOJOKUTENbHBIE Yucia M, N, yucino D u Habop u3 M 4u-
cen. ChopmupoBarb Matpuily pazmepa M X N, y KOTOpOMl MepBbIi cTonber
COBMAJAET C MCXOMHBIM HAOOPOM UHMCEN, a AJIEMEHThI KaKIOTO CIEAYIOIIETO
CTOJIOIIa PaBHBI CyMME COOTBETCTBYIOIIETO AJIEMEHTa MPEAbIAYIIEro CToIo1a
u yncna D (B pe3ynbrate Kak/1as CTpOKa MaTpHIIbl Oy/IeT COepKaTh SIIEMEHTHI
apugmemuueckou npoepeccuu).

Matrix6. Jlans! 1ienble mojoKuTeNbHBIC Yrciia M, N, uncio Q u Habop u3 N ducer.
CdopmupoBats MaTpuily pasmepa M x N, y KOTOpO# IepBasi CTpoKa COBITa-
JaeT C UCXOJHBIM HAOOPOM YHCEIN, a JIEMEHTHI KaKION CIETYIOIIeH CTPOKU
PaBHBI COOTBETCTBYIOIIEMY JJIEMEHTY MPEIbIAYIIeH CTPOKH, YMHOXCHHOMY
Ha O (B pe3yabTaTe KaKIbIi CTOJOCI] MaTPHIbl OyAeT COAEpKaTh dJIEMEHTHI
2e0MempuUYecKol npozpeccuul).

Matrix7*. Jlana matpuia pazmepa M x N u nenoe unciio K (1 < K < M). BeiBectn
AJIEMEHTHI K-U CTPOKU JAHHOM MaTpPHULbI.

Matrix8. Jlana marpuma pazmepa M x N u nenoe gucio K (1 < K < N). BeiBectn
AIIEMEHTHI K-TO CTONOIAa JAHHOW MaTPHIIBL.

Matrix9. /lana matpuma pasmepa M X N. BeIBeCTH €€ 3JI€MEHTHI, PacoI0KCHHbBIC
B CTPOKaxX C YETHBIMU HOMepaMmu (2, 4, ...). BbIBOA 311€MEHTOB MPOU3BOUTH
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110 CTPOKaM, YCJIOBHBIHM OIEepaTrop HE MCIOJIb30BaTh.

Matrix10. /lana marpuia pasmepa M x N. BeiBecTu ee a1eMeHTBI, PacIIOIOKEHHBIS
B CTOJOIax ¢ HedyeTHbIMH HOoMepamu (1, 3, ...). BeIBog 271eMEHTOB MPOU3BO-
JMTh TI0 CTOJIOIaM, YCJIOBHBIN ONEPaTOp HE MUCIOJIh30BATh.

Matrix11. dana marpunia pasmepa M x N. BbIBECTH ee dIIEMEHTHI B CIIEAYIONIEM
HOpSIZIKE: TIEpBast CTPOKaA CJIeBa HAPABO, BTOPasi CTPOKa CIIpaBa HAJIEBO, TPEThHSI
CTpOKa CJIeBa HalpaBo, YETBEPTast CTPOKA CIpaBa HAJICBO H T. II.

Matrix12. lana marpunia pasmepa M X N. BbIBECTH €€ 3JIEMEHTBI B CIICAYIONIEM
HOpsIKE: TIEPBBINA CTONIOCI] CBEpXY BHU3, BTOPOIl CTOJIOEI] CHU3Y BBEPX, TPETUH
CTOJI0CIl CBEpXy BHHU3, YETBEPTHIN CTOJIOCI] CHU3Y BBEPX U T. II.

Matrix13. [lana kBagpaTHas Marpuna 4 nopsinka M. Haunnas ¢ snemenra 4 1, Bbl-
BECTHU €€ DJIEMEHTHI CICIYIOIUM 00pa3oM («yzorkamu»): BCE DIIEMEHTHI Tep-
BOW CTPOKH; SIIEMEHTHI TIOCIIETHET0 CTOI011a, KpOMe TepBOTO (y>Ke BHIBEICHHO-
r0) DJIEMEHTA; OCTABIINECS 3JIEMEHTHI BTOPOU CTPOKH; OCTABIIUECS dJIEMEHTBI
IPENIOCIEAHEro cToN0a U T. A.; HOCAEJHUM BBIBOIUTCS EMEHT A/ 1.

Matrix14. [lana kBaapaTHas Matpuua 4 nopsiaka M. Haunnas ¢ snemenra 4, 1, Bbl-
BECTH €€ MJIEMEHTHI CIISAYIOMUM 00pa3oM («yeoaKamuy): BCE AIEMEHTBI TIEPBO-
T'O CTOJIONA; JIEMEHTHI MOCIICHEH CTPOKH, KpOME TIEPBOTO (YXKE BBIBEICHHOTO)
AIIEMEHTA; OCTABIIMECS JIEMEHTBhI BTOPOTO CTOJOIA; OCTABIIMECS DIEMEHTHI
npeanocaegHeil CTpOKH U T. J1.; TOCIETHUM BBIBOAUTCS EMEHT A /.

Matrix15. [lana xBagparnas marpuna 4 mopsianka M (M — HedetHoe umcio). Ha-
4ypHas C 3JEeMEeHTa A;; U MepeMelasch M0 YacOBOHM CTpeIKe, BHIBECTH BCE
ee dJIEMEHTBl 10 cnupaiu: TepBas CTPOKa, MOCIEAHUM CTOJIOEI], MOCIeaHsS
CTpOKa B 0OpaTHOM MOpsIJIKE, MEPBbI CTOJI0el B 0OpaTHOM MOPSJIKE, OCTaB-
IIMEeCs JIEMEHTBI BTOPOH CTPOKH U T. JI.; TIOCJCIHAM BBIBOJUTCS IICHTPAIbHBIHN
AIIEMEHT MaTPHIIBI.

Matrix16. [lana kBagparnas matpuia 4 nopsuka M (M — HeueTHoe uncio). Hauu-
Has C EMEHTa A U MepeMellasich IPOTUB YacOBOM CTPENKH, BHIBECTU BCE
€€ IEMEHTHI 10 Chnupaiu: TIEPBBIA CTONOEI, MOCISIHSS CTPOKA, MOCICTHUN
cTos0er B 00paTHOM MOPsIIKE, ITepBasi CTPOKa B 0OPaTHOM MOPSIKE, OCTABIIIH-
€Csl AJIEMEHTBI BTOPOTO CTOJOIA U T. J.; TOCIEAHUM BBIBOIUTCS IIEHTPATBHBIN
AJIEMEHT MaTPUIIBL.

AHanun3 anemMmeHToB MaTpulbl

Matrix17. Jlana matpuia pasmepa M x N u nenoe yucio K (1 < K < M). Haiitn
CyMMY U IIPOU3BEJICHUE DIEMEHTOB K-i CTPOKM JAHHOW MaTpPUIIBL.
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Matrix18. Jlana marpuna pasmepa M x N u nenoe uucio K (1 < K < N). Haiitu
CyMMY M TIPOU3BEICHHE 3JIEMEHTOB K-TO CTOJNOIA JAHHON MaTpPHIIBL.

Matrix19. [lana marpumna pasmepa M x N. JIas KaKaoi CTPOKHM MaTPHIIbI HAWTH
CyMMYy €€ DJIEMEHTOB.

Matrix20. Jlana marpuiia pasmepa M x N. Jlns kaxaoro ctoiadia MaTpUIlbl HAalTH
MIPOU3BEJICHUE €T0 3JICMCHTOB.

Matrix21. Jana matpuma pasmepa M x N. Jljis KakI0i CTPOKH MaTPUIIbl C HEUET-
HbIM HOMepoMm (1, 3, ...) HailTu cpeaHee apuPMETHYECKOE €€ 3IEMEHTOB.
YCHOBHBIN OIIEPATOP HE MCIIOIB30BAaTh.

Matrix22. Jlana marpuia pasmepa M x N. Jlad Kaxaoro crojOia MaTpUIbI C
YETHBIM HOMEPOM (2, 4, . . .) HAllTU CyMMY €TI0 3JIEMEHTOB. YCIIOBHBIN OIlepaTop
HE MCIOJIH30BATh.

Matrix23. /lana martpuma pasmepa M X N. B KaxaoW CTpoke MaTpHIIbI HaWTH
MUHUMAaJIbHBIA 3JIEMEHT.

Matrix24. Jlana marpuna pasmepa M x N. B kaxaoMm cTonOlie MaTpuilbl HalTH
MaKCUMAJTbHBIA 3JICMCHT.

Matrix25. /lana marpuia pasmepa M x N. Haiitu HoMep ee CTPOKH ¢ HauOOJIbINeH
CYMMOI 3JIEMEHTOB U BBIBECTH JIAaHHBIA HOMED, a TAK)KE 3HAUCHUE HAUOOJIBIICH
CYMMEBL.

Matrix26. [lana marpuiia pasmepa M x N. Haiitm HOMep ee cT0jI01Ia ¢ HAUMEHbB-
IIMM TIPOU3BECHUEM 3JIECMEHTOB U BBIBECTH JIAHHBIM HOMED, a TAKXKE 3HAYCHUE
HAaMMEHBIIIETO TTPOU3BEICHHSI.

Matrix27. Jlana marpunia pasmepa M x N. HailiTh MakCUMalbHBIA CpEAX MUHU-
MaJIbHBIX 3JIEMEHTOB €€ CTPOK.

Matrix28. Jlana marpumna pasmepa M x N. HalTh MUHUMAIIbHBIA CPEAM MaKCH-
MaJIbHBIX AJIEMEHTOB €€ CTOJIOLIOB.

Matrix29. Jlana marpuna pasmepa M x N. B kaxaol ee CTpOKE HAWTH KOJIWYE-
CTBO 2JICMEHTOB, MEHBIITNX CPEIHETO apu(PMETHIESCKOTO BCEX IEMEHTOB 3TOM
CTPOKH.

Matrix30. [lana marpuiia pasmepa M x N. B xaxaom ee cTonOlie HalTH KoJIHue-
CTBO DJIEMEHTOB, OOJIBIINX CPEIHETO apU(PMETUIECKOTO BCEX IIEMEHTOB 3TOTO
croioria.

Matrix31. Jlana marpuna pasmepa M x N. Haiitu HOMepa cTpokKH M CTONOIA
JUTSL DIIEMEHTa MaTpHIlbl, HanboJee OMM3KOTO K CPeIHEMY 3HAYCHHUIO BCEX €€
SIIEMEHTOB.

Matrix32. [lana nenounciennas marpuia pasmepa M x N. Haiitu HOMep mepBoi
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U3 ee CTPOK, COACPIKAIIUX PABHOE KOJUYECTBO TOJOKHUTEIBHBIX M OTpHUIlA-
TENBHBIX 3JIEMEHTOB (HyJIEBBIC DJIEMEHTHI MaTpPHUIbI HE y4uThIBatoTCs). Ecmum
TaKWUX CTPOK HET, TO BbiBecTH 0.

Matrix33. Jlana nenouncnennas marpuiia pasmepa M x N. Haiitu HOMep mocrnesn-
HEeTo W3 ee CTOJNOIOB, COIEPKAIINX PAaBHOE KOJIMYECTBO IMOJIOKUTEIBHBIX H
OTPUIIATEIIBHBIX 3JICMEHTOB (HYJICBBIC JICMEHTBI MAaTPUIIBl HE YUUTHIBAIOTCS).
Ecmm takux cTtoa0uoB HeT, TO BeiBecTH 0.

Matrix34. Jlana nemouncieHHas MaTpuia pasmepa M x N. Halitu HOMep moce-
HEH U3 ee CTPOK, COJCPKAIIUX TOIHKO YETHBIC YKciia. ECIIM TakuX CTPOK HET,
TO BbIBeCTH 0.

Matrix35. Jlana nenounciennas marpuia pasmepa M x N. Haiitu HOMep mepBoro
U3 ee CTOJNOIOB, COAepPIKAINX TOIBKO HeYeTHbIC yncia. Ecim Takux cTondIos
HET, TO BeiBecTH 0.

Matrix36. Jlana mnenodyncieHHas MaTpuia pasmepa M X N, 3JIeMEHTBI KOTOPOIH MO-
ryT npuaumarh 3HadeHust ot 0 1o 100. Pa3nuuHbie CTpOKM MaTpuUlbl HA30BEM
NOXO0JCUMU, €CIT COBIATA0T MHOXKECTBA YHCEIl, BCTPEUAIOIITUXCS B TUX CTPO-
Kax. HaliTu Komm4ecTBO CTPOK, MOXOKHUX Ha MEPBYIO CTPOKY TaHHOU MaTpPULIBI.

Matrix37. [lana nenouncneHnast Matpuia pasmepa M X N, 3I€MEHTBI KOTOPOH MO-
ryT npuHumarh 3HadeHus: or 0 o 100. Pa3znuunbie cTonOLbl MaTpUIbl HA30-
BEM NOXOMCUMU, SCITH COBMAJIAIOT MHOXKECTBA YHCE, BCTPEUYAIOIIUXCS B ATHX
cTosbax. HalTu KOMMYEeCTBO CTONOIIOB, MOXOXKHMX HAa IMOCICIHUIN CTOn0eI]
JTAHHOW MaTpHIIbI.

Matrix38. Jlana nienounciienHas marpuiia pasmepa M x N. HaiiTu konuuecTBo ee
CTPOK, BCE 3JIEMEHTHI KOTOPBIX PAa3IUYHbI.

Matrix39. Jlana nienouncienHas marpuiia pasmepa M x N. HaiiTu konuuecTBo e
CTOJIOIIOB, BCE DIIEMEHTHI KOTOPHIX Pa3IHYHBIL.

Matrix40. J/lana nemouuncieHHas Martpuma pasmepa M x N. Haiitm HOMEp TO-
CIIEIIHEH M3 €€ CTPOK, COAEPIKANUX MAaKCHUMATbHOE KOJHMYECTBO OJMHAKOBBIX
HIIEMEHTOB.

Matrix41. [ana menoumcneHnas matpuina pasmepa M x N. Haiitu HOMEp mep-
BOTO M3 €€ CTOJIOIOB, CONEPIKAIINX MAaKCUMAJIbHOE KOJHMYECTBO OJMHAKOBBIX
AIIEMEHTOB.

Matrix42. [lana matpunia pasmepa M x N. HaliTu KOJIHYECTBO €€ CTPOK, DIIEMEHTHI
KOTOPBIX YIOPSIOYCHBI 110 BO3PACTAHUIO.

Matrix43. [lana matpunia pasmepa M x N. HaiiTu koJau4ecTBO €€ CTOJIOIOB, JJie-
MEHTBI KOTOPBIX YIOPSIOYCHBI TI0 YOBIBAaHHIO.
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Matrix44. Jlana matpuia pasmepa M x N. HaiiTh MUHUMaJIbHBIN CpEIM 2JIEMEHTOB
TeX CTPOK, KOTOPBHIC YIOPSAI0USHBI INOO IO BO3PACTAHUIO, TUOO MO YOBIBAHUIO.
Ecnu ynopsiioueHHbIe CTPOKH B MaTPHIIE OTCYTCTBYIOT, TO BhIBeCTH 0.

Matrix45. Jlana martpuna pasmepa M x N. HaliTu MakCUMalbHBIA Cpeiu 3JIe-
MEHTOB T€X CTOJOIIOB, KOTOPBIC YMOPSAIOYCHBI KOO MO BO3PACTAHUIO, THOO
no yOwsiBaHWIO. ECnuM ymopsiioueHHbIe CTONOIBI B MaTPUIIE OTCYTCTBYIOT, TO
BbIBECTH ().

Matrix46. Jlana nenouncienHas Marpunia pasmepa M x N. Haiitu snemMeHT, sBIis-
IONIUIICST MAKCUMAIILHBIM B CBOCH CTPOKE U MHHUMAJBHBIM B CBOEM CTOJIOIIE.
Ecnu Takoll 3n1eMeHT OTCYTCTBYET, TO BbIBECTH ().

NMpeobpa3oBaHue maTpuubl

[Ipy BBIMOTHEHUM 3aJlaHUIl U3 JAHHOTO IMyHKTa (3a UCKIoueHuem Matrix74
u MAtrix75) He clieqyeT UCIOIb30BaTh BCIIOMOTATEIbHBIC JTBYMEPHBIE MAaCCHUBBI-
MaTpHIIbI.

Matrix47. anma wmarpuma pasmepa M X N wu unensie unmcia K; u Ko
(1 £ K; <Ky < M). I[lomeHATh MECTAMHM CTPOKM MaTpulbl ¢ HomMepamu K
u kK 2.

Matrix48. Jlama wmarpuia pasmepa M X N wu mnemsie uncia K; u Ko
(1 £ K; <Ky < N). [lomeHarp MecTaMu CTOJIOIBI MaTPHUIIBI ¢ HOMepaMu K|
n kK 2.

Matrix49. Jlana marpunia pasmepa M x N. IIpeoOpa3zoBarh Marpwily, TOMEHSB
MECTaMU MUHUMAJIBHBI M MaKCUMAIIbHBIH 3JIEMEHT B KaXKJIOH CTPOKE.

Matrix50. Jlana marpunia pasmepa M x N. I[IpeoOpa3zoBarh MaTpwuiry, TOMEHSB
MECTaMU MUHUMAIIbHBIA M MAaKCUMAJIbHBINA 3JIEMEHT B KaXIOM CTOJIOIIE.

Matrix51. Jlana marpura pasmepa M x N. [IoMeHSITh MEeCTaMu CTPOKH, COACpKa-
e MHHUMAJIbHBIA U MaKCUMaJIbHBIN AJIEMEHTHI MATPHIIBI.

Matrix52. Jlana marpuma pazmepa M x N. [lomeHSITh MecTaMu CTOJIOIBI, COMEp-
Kalue MUHUMAIIBHBIM 1 MAaKCUMAIIbHBIA 3JIEMEHTHI MaTPHUIIBL.

Matrix53. /lana marpuma pasmepa M x N. IloMeHSATH MecTaMH CTOJOEI C HO-
MepoM | M mociemHuil U3 CTONOIOB, COACPKAMUX TOIBKO TOJOKHUTEIHHBIC
aneMeHThl. Ecnu TpeOyeMbIx cTONIOLOB HET, TO BBIBECTH MaTpully 0€3 U3MeHe-
HUM.

Matrix54. Jlana marpuma pazmepa M x N. [loMeHATh MecTaMu CTOJIOCI] C HOME-
poM N U TIEepBBIA U3 CTOJNOIOB, COAEPIKANINX TOJIHKO OTPHIIATEIIEHBIC JICMCH-
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Thl. Eciii TpeOyeMbIX CTOJIOIOB HET, TO BEIBECTH MATPUILy 0€3 N3MEHCHHIA.

Matrix55. /lana marpuia pazmepa M x N (M — 4etHoe uncio). [lomeHsTh MecTa-
MU BEPXHIOI0 ¥ HW)KHIOKO MTOJIOBHHBI MATPHIIBI.

Matrix56. /lana matpuia pasmepa M X N (N — yeTHoe unciio). [lTomeHATsr MecTaMu
JIEBYIO U TPABYIO TIOJOBUHBI MAaTPUIIBL.

Matrix57. lana marpuna pasmepa M X N (M u N — 4etHble uucna). [ToMeHSTh
MECTaMH JIEBYIO BEPXHIOIO U MPABYIO HIDKHIOI YE€TBEPTU MATPHIIBI.

Matrix58. lana marpuna pasmepa M X N (M u N — 4etHble yncna). [IoMeHSTH
MECTaMH JIEBYIO HIDKHIOIO M TIPAaBYI0 BEPXHIOI YETBEPTH MATPHIIHI.

Matrix59. Jlana marpuma pasmepa M x N. 3epKaibHO OTPa3UTh €€ AIMEMEHTBI OTHO-
CUTEJIBHO TOPU30HTAIBHON OCH CHUMMETPUU MaTPHIIBI (ITPH ATOM MTOMEHSIFOTCS
MecTamMu CTpoku ¢ HomepamMu 1l u M, 2 u M — 1 u 1. n.).

Matrix60. /lana matpuia pasmepa M x N. 3epkajabHO OTPa3UTh €€ IEMEHTHI OT-
HOCHUTEIHHO BEPTUKAILHOW OCU CUMMETPUH MATPHIIBI (TIPU ITOM TTOMEHSIFOTCSI
mMecTtaMu cTonOuel ¢ Homepamu 1 © N,2 u N — 1 u 1. 1.).

Matrix61. JlTana marpura pasmepa M x N u nienoe uucio K (1 < K < M). Ynanuts
CTPOKY Marpuibl ¢ Homepom K.

Matrix62. [lana marpuna pazmepa M x N u nenoe yucio K (1 < K < N). Ynanuts
cToJIOeI] MaTPHUIIBI ¢ HOMEepoM K.

Matrix63. [lana marpuna pasmepa M X N. YmanuTb CTPOKY, COACP ALY MHHH-
MaJIbHBIA 3JIEMEHT MaTPHIIBI.

Matrix64. Jlana matpuia pasmepa M X N. YIalIuTh cTOI0€I, COACPKAIINNA MaKCH-
MaJIbHBIA 3JIEMCHT MaTPHIIBI.

Matrix65. [lana marpuiia pasmepa M X N. YianuTh ee mepBbli CTONOCI, COAepIKa-
UK TOJBKO TOJOKHUTEIbHBIC AJIEMEHTHI. ECcii TpeOyeMbIX CTOJOIOB HET, TO
BBIBECTH MaTpuLly 0€3 U3MEHEHUH.

Matrix66. /lana matpuia pasmepa M X N. YnanuTth ee moCIeIHui cTonbel, coaep-
KAIU{ TOJIBKO OTPHUIIATEIbHBIC IIeMEHTHI. Eciu TpedyeMbIX CTONOIOB HET, TO
BBIBECTH MaTpHIly 0€3 N3MECHCHHUH.

Matrix67. [lana marpuma pasmepa M X N, coaepikaias Kak IMOJ0KUTEIbHBIC, TaK
U OTPHUIIATEIIbHBIC 3JICMCHTHI. YIAIUTh BCE €€ CTOJOIbI, COACPIKALIUE TOJb-
KO TTOJIOKUTEIIbHBIC 3JIEMEHTHI. Eciu TpeOyeMBbIX CTOJIOIOB HET, TO BBIBECTH
Marpuily 6e3 u3MeHEeHUH.

Matrix68. /lana marpuna pazmepa M x N u nenoe uncno K (1 < K < M). Iepen
CTPOKOM MATpHUIbl ¢ HOMEPOM K BCTaBUTH CTPOKY U3 HYJICH.

Matrix69. Jlana matpuna pazmepa M x N u nenoe uncio K (1 < K < N). [Tocne
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CTOJIOIA MATPUIIBI C HOMEPOM K BCTaBHUThH CTOJOCI M3 €JMHUII.

Matrix70. [lana marpuma pazmepa M x N. IlpomyOnupoBaTh CTPOKY MaTpHIIBI,
COAEPIKAIIYI0 €€ MAKCUMAIIbHBIN 3JIEMEHT.

Matrix71. Jlana marpuma pasmepa M x N. IIpoxyOnupoBaTh CTONOEI] MaTPUIIBI,
cozepKalluii €€ MUHUMAJIbHBIN 3JIEMEHT.

Matrix72. Jlana marpumna pazmepa M x N. Ilepen mepBsIM cTONOIOM, COAEpIKa-
IIMM TOJIBKO TOJIOKHUTEIbHBIC 3JIEMEHTHI, BCTABUTH CTONOEI] U3 enuHull. Eciu
TpeOyeMBbIX CTOJIOIOB HET, TO BHIBECTH MaTPHUIly 0€3 U3MEHEHUIA.

Matrix73. Jlana marpunia pasmepa M x N. Ilocie nociieHero crooma, coaepika-
IIETO TOJILKO OTPHIIATENIBbHBIE AJIEMEHTHI, BCTaBUTh CcTONOEN U3 Hyneil. Ecnu
TpeOyeMBbIX CTOJIOIIOB HET, TO BHIBECTH MaTpUIly 0€3 U3MEHEHUH.

Matrix74. lana marpuna pazmepa M X N. DJIeMEHT MaTPHIIbI Ha3bIBACTCS €€ J10-
KAbHbIM MUHUMYMOM, €CIIH OH MEHBIIIE BCEX OKPYXKAIOIIUX €ro AIIEMEHTOB.
3aMeHUTh BCE JIOKATbHBIE MUHUMYMBI JaHHON MaTpullel Ha HynH. [Ipu pemre-
HUM JIOITyCKAETCS MCIOJIb30BaTh BCIIOMOTATEIIEHYIO MaTPHILY.

Matrix75. ana marpuna pazmepa M x N. DIeMEHT MaTPHIIbI Ha3bIBACTCS €€ J10-
KAbHbIM MAKCUMYMOM, €CITA OH OOJIbIIE BCEX OKPY)KAIOIIUX €T0 AIIEMEHTOB.
[ToMeHATh 3HAK BCEX JIOKAJIBHBIX MAaKCHMYMOB JaHHOW MAaTpPHIIBI Ha MPOTHU-
BOTIOJIOKHBIA. [IpH pemeHun TomycKaeTcsl HCIOb30BaTh BCIIOMOTATEIIBHYIO
MaTpHILy.

Matrix76. lana marpuna pasmepa M x N. YIOPSJIOYHTh €€ CTPOKH TaK, YTOOBI UX
MIEPBBIC AJIEMEHTHI 00PA30BBIBAIIN BO3PACTAOIIYIO MTOCIICIOBATEIIEHOCTD.
Matrix77. lana marpuna pazmepa M X N. YHOpSAOYHUTH €€ CTONOIBI TaK, YTOOBI

WX TIOCTITHUE AIIEMEHTHI 00Pa30BBIBAIN YOBIBAIOIIYIO MTOCIEOBATEIIEHOCTD.

Matrix78. [lana matpuia pasmepa M x N. YIOPSAAOYUTH €€ CTPOKH TaK, YTOOBI UX
MUHUMAJILHBIC 3JIEMEHTBI 00Pa30BhIBAIH YOBIBAIOIIYIO TIOCIIEI0BATEILHOCTb.

Matrix79. ana marpuna pazmepa M X N. YHOpSAOYHUTH €€ CTONOIBI TaK, YTOOBI
UX MaKCHMaJIbHBIE JIEMEHTHI 00Pa30BhIBAIM BO3PACTAOIILYIO MOCIIEI0BATEINb-
HOCTb.

OwnaroHanu KBagpaTHOM MaTpuubl

Matrix80. /lana kBamparHas marpunia 4 nopsigka M. Halitu cymmy 3JIeMEHTOB ee

2NABHOU OUA2OHAU, TO €CTh IUATOHAIH, COJCPKAIICH CIEIYIONINE YIEMEHTHI:
Arg, Az, Asz, ... Amm-

Matrix81. Jlana kBaaparnas marpunia A nopsiaka M. Haiitu cpennee apudpmeTn-

4eCKO€ JIEMEHTOB €€ n000YHOU OUa2oHaIu, TO €CTh AUATOHAJH, COepIKaIIeH
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CIEAYIOIINE DIIEMEHTHI:
A1y, Aoy—1, Asn—2, .. A

Matrix82*. /lana xBamparnas marpuiia A mopsaka M. Haltu cymMMy 3I€MEHTOB
KOKJIOW €€ JuaroHayu, napauieibHON IMIaBHOM (HAauMHAsl C OJTHOAJIEMEHTHOM
avaroHanu Aq ar).

Matrix83. Jlana kBanparHas marpunia 4 mopsaka M. Haltu cymmy 31eMEHTOB
Ka)XJIOW €€ TMaroHaju, mapajjaeabHON MOOOYHOM (HaYMHAS C OJTHORIIEMEHTHOM
IaMaroHaimu A p).

Matrix84. Jlana kBagparHas marpuna A nopsiaka M. Haiitu cpennee apudmern-
YECKOE 3JIEMEHTOB KaXJI0M €€ JuaroHaiu, napajjieabHON INIaBHOW (HaYyuHas C
OZHODJIEMEHTHOM quaroHanu A; jr).

Matrix85. Jlana kBanmparnas marpuna A nopsinka M. Halitu cpennee apudmernde-
CKO€ DJIEMEHTOB Ka)KJIOU €€ JUaroHaiu, mapaieIbHON moOOYHOM (HaYWHAS C
OZHODJIEMEHTHOM JWaroHanu A 1).

Matrix86. Jlana kBagparHas Marpuiia A nopsiaka M. HaiiTh MUHUMAIbHBINA 3JIEMEHT
JUISL KQXK0UM €€ IraroHaliy, napauiesibHOM IMIaBHOM (HaurMHas C OHOXJIEMEHT-
HOM quaroHaimu Aj pr).

Matrix87. Jlana kBamparHas marpuna A nopsiaka M. HaliTh MakcUManbHBINA 31e-
MEHT JIJIsl KOKJIOW €€ JuaroHaiu, napauiesibHO moOOYHOM (HaYMHAs C OHO-
3IIEMEHTHOU JUaroHaiu A p).

Matrix88. Jlana kBagparHas marpuiia nopsaka M. OOHYIHTh 3JIEMEHThI MaTPHIIbI,
JeXalMe HUKE TIIaBHOW JUAroHaJIM. YCJIOBHBIN ONEpaToOp HE UCIOJIb30BaTh.

Matrix89. Jlana kBagparHas marpuia nopsaka M. OOHYIHUT 3JE€MEHTHl MaTPUIIH,
JIeXKaIMe BBIIIE MOOOYHOM JUArOHANIM. YCIIOBHBIM OIEPaTOp HE UCIIOIL30BaTh.

Matrix90. [/lana xBaaparnas matpuna nopsiaka M. OOHYIUTH 3JIEMEHTHI MaTpPH-
1IbI, JISKAIIUE Ha MOOOYHOW JNHaroHald U HUXKE Hee. YCIOBHBIN Omeparop He
UCIIOJIb30BaTh.

Matrix91. /lana xBaaparnas matpuna nopsaka M. OOHYIUTHh 3JIEMEHTHI MaTpPH-
IbI, JICXKAIME HA IJIAaBHOM JMAaroHajlyd W BbIIIE HEe. YCJIOBHBIM ONeparop He
UCIIOJIb30BaTh.

Matrix92. Jlana kBaaparHas marpuima nopsiaka M. OOHYIUTH 3J€MEHTHl MaTpH-
IbI, JIS)KAIIUE OJHOBPEMEHHO BBIIIC TJIABHOM JMAroHajdd M BBIIIE MOOOYHOM
JMaroHaiau. YCIOBHBIMA ONEPATOp HE UCIOJIb30BATh.

Matrix93. lana xBamparHas marpuiia nopsaka M. OOHYIUTH DIIEMEHTHI MaTpH-
IbI, JISKAIIME OJHOBPEMEHHO BHIIIE IJIABHOW JHMArOHAIM W HIKE MOOOYHOM
JMaroHaiau. YCIOBHBIA ONEPATOp HE UCIOJIb30BaTh.



66 M. 3. AbpamsiH. AneKTpoHHbIN 3agadHnk Programming Taskbook 4.4

Matrix94. Jlana kBaaparHas marpuia nopsgaka M. OOHYIHTh 3JIEMEHThI MaTPHIIbI,
JIeXKaIIe OJJHOBPEMEHHO HIDKE TJIaBHOW JUAroHaiy (BKIIFOYAs 3Ty JTUArOHAIb)
M BBIIIC MTOOOYHOW AUaroHaidu (TakKe BKIIFOUAsl 3Ty JUAroHaib). YCIOBHBIM
OIepaTop HE MCIOIb30BaTh.

Matrix95. Jlana kBaaparnas marpura nopsiaka M. OOHYIUTH JIEMEHTHI MaTPUIIbL,
JeKaIIue OTHOBPEMEHHO HIKE TIIABHOW JUAroHaIH (BKJIFOUYAs ATy TUArOHAb)
M HIDKE MOOOYHOM nMaroHanu (TakXe BKIIOYas 3Ty AUAroHajb). YCIOBHBIN
OTepaTop HE MCIOIb30BaTh.

Matrix96. [lana kBagparHas marpuna 4 nopsiaka M. 3epKallbHO OTpPa3uTh e die-
MEHTBI OTHOCHUTEIIFHO TIIABHOM JAUaroHaau (IIpy 3TOM 3JIEMEHTHI TJIaBHOM JTua-
TOHAJIM OCTaHyTCsS Ha INPEXKHEM MECTE, EMEHT A; 2 IMOMEHSIETCS MeCTaMU
¢ Aa1, oneMenT A1 3 — ¢ A3 1 U T. A.). BcnomorarenbHyro MaTpyily HE MCIIOJIb-
30BaTh.

Matrix97. [lana kBaaparHas marpuna 4 nopsaka M. 3epKalbHO OTpa3uTh ee die-
MEHTBI OTHOCHUTEJILHO TTOOOYHOM JUaroHaiu. (IPU 3TOM 3JIEMEHTHI MOOOYHOMN
JAMArOHAJIN OCTaHyTCS Ha IIPEXKHEM MECTE, JEMEHT 4 | IOMEHSEeTCs MeCTaMU
c Anrar, dneMeHT Ao — ¢ Apy—1 ¥ T 1.). BeomorarenpHyto Marpuily He
HCIIOJTH30BaTh.

Matrix98. [lana xBangparnas marpurna A nopsaka M. ITosepHyTh ee Ha yroa 180°
(mpu >TOM d5IeMEHT A;; HOMeHseTca MecTaMu C Ajr s, DAEMEHT A1 —
C Ayrar—1 M T. 1.). BcrmoMorarenbHy0 MaTpuily HE UCIIOJIb30BATh.

Matrix99. Jlana xBagpatHas matpuna A nopsiaka M. [loBepHyTh ee Ha yrom 90° B
MOJIOKUTETFHOM HAIIPABJIICHUH, TO €CTh IMPOTHUB YaCOBOW CTPEJIKU (TIPU ATOM
DIEMEHT A1 nepenner B Ay 1, oneMenT Ay ; — B Ay U T 4.). Bermomora-
TETBHYIO MaTPHITy HE UCIIOIh30BaTh.

Matrix100. [lana xBamparnas marpuiia A nmopsiaka M. IloBepHyTh ee Ha yroa 90°
B OTPHUIIATEIILHOM HAIPAaBICHUH, TO €CTh 10 YaCOBOM CTpeike (IpH 3TOM 3Jie-
MEHT A1 nepeuner B Ay ys, d1€MEHT Ay — B Ay M T. 1.). Beomorarens-
HYIO MaTpHILy HE HUCIOJIb30BaTh.

CnMBOJbI N CTPOKU

[Ipu BRINOIHEHUHU 33/laHUl Ha 00Pa0OTKY PYCCKUX OyKB MOYKHO CUMTAaTh, UTO
OyKBa «&» B UCXOJHBIX CTPOKOBBIX JAHHBIX OTCYTCTBYET.
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CumBonbl U nx Kkoabl. DopmupoBaHmne CTpPoK

String1. [lan cumBon C. BeiBecTu ero ko0 (To eCTh HOMEp B KOJOBOH TaOIHIIE).

String2. Mano nenoe uncino N (32 < N < 126). BeiBecT CHMBOJI C KOJIOM, PaB-
HbIM N.

String3. /lan cumBoa C. BeiBecTH iBa CUMBOJIA, IIEPBBIN U3 KOTOPBIX MIPEIIICCTBYET
cumBoiry C B KOZIOBO# TabmiuIle, a BTOpoil cieayet 3a cumBosioM C.

String4. Jano uenoe unciao N (1 < N < 26). BeiBectu N nepBoIxX nponuchwix (TO
€CTh 3aIjIaBHBIX) OYKB JJATUHCKOTO ajdaBuTa.

String5. Jlano nenoe uncino N (1 < N < 26). BeiBect N nocineaHux cmpounvix (To
€CTh MaJICHBKHX) OYKB JJATHHCKOTO ajipaBuTa B OOpaTHOM MOpsiAKe (HaunmHas
C OYKBBI «Z»).

String6. Jlan cumBon C, nzo0Opaxkaromuii udppy win OyKBy (JTATUHCKYIO WIIH PyC-
ckyto). Ecmn C uzobpaxkaeT mudpy, To BEIBECTH CTPOKy «digity, ecnu JaTuH-
CKy10 OyKBY — BBIBECTHU CTPOKY «lat», eCiii pyCcCKyt0 — BBIBECTH CTPOKY «IUSH.

String7. Jlana Hemycras CTpoka. BeIBECTH KOIBI €€ IEPBOTO U IMOCIEIHET0 CUMBOJIA.

String8. Jlano nemnoe uncio N (>0) u cumBon C. BeIBeCTH CTPOKY JJIMHBI NV,
KOTOpasi COCTOUT U3 CUMBOJIOB C.

String9*. Jlano uernoe uucio N (>0) u cumBonsl C; u Cy. BeIBeCTH CTpPOKY
TUTHBL N, KOTOpasi COCTOUT 3 uepeayrommxcsi cumMBosioB C1 u Co, HauMHAS
C Cl.

String10. [lana crpoka. BeiBecTH CTPOKY, COACPIKAIIYIO T€ )K€ CHMBOJIbI, HO pac-
MOJIOKCHHBIC B OOPATHOM MOPSIIKE.

String11. Jlana Hemycras cTpoka S. BeIBeCTH CTPOKY, COmep KaIly 0 CHMBOJIBI CTPO-
KU S, MEXy KOTOPBIMHU BCTABIICHO O OJHOMY MPOOeEIy.

String12. Jlana nenycras ctpoka S u 1enoe yucio N (>0). BeiBecT cTpoky, co-
JIEPIKaIIYI0 CUMBOJIBI CTPOKH S, MEKy KOTOPHIMH BCTaBJIEHO MO0 N CHMBOJIOB
«*» (3BE3710UKA).

NMocMmBONbLHLIM aHaNU3 U Npeodpa3oBaHMe CTPOK.
CTpoku n uncna

String13. /lana crpoka. [TogcuntaTh KOJTUYECTBO COACpIKAIIUXCS B HEH udp.

String14. [lana crpoka. [TogcuuTars KOJTHUECTBO COACPIKAIIUXCS B HEH MPOMUCHBIX
JaTUHCKUX OYKB.

String15. Jlana ctpoka. IlogcuuTtarh 0OIee KOJMMYECTBO COAEPIKAIIMXCS B HEM
CTPOYHBIX JJATHHCKUX U PYCCKUX OYKB.
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String16. [lana crpoka. [IpeoOpa3oBarh B Heli BCe MPONKMCHBIC JTATUHCKUE OYKBHI B
CTpOYHBIE.

String17. [Jana ctpoka. [IpeoOpa3zoBaTh B Hel BCe CTpOYHBbIC OYKBBI (KaK JaTHH-
CKHUE, TaK U PYyCCKHE) B IPOIUCHBIE.

String18. Jlana crpoka. IIpeoOpa3oBars B Heil Bce CTPOYHbBIC OyKBBI (KaK JIATHH-
CKHE, TaK U PyCCKHE) B MIPOMUCHBIE, a MMPOMUCHBIE — B CTPOUYHBIE.

String19. lana crpoka. Ecin ona npeacTaBiseT co0O0# 3alUCh IEJIOr0 YKCIa, TO
BBIBECTH 1, €CIIM BEIIECTBEHHOTO (C JPOOHOW YacThi0) — BBIBECTH 2; €CIIU
CTPOKY HENb3s Ipeodpa3oBaTh B YUCIO, TO BeiBecTH (. Cumrarh, 4TO IpoOHAs
YacTh BEIISCTBEHHOIO YHUCIIA OTHAEISICTCS OT €ro IEelNOH YacTH JIECATHIHON
MOYKOU «.».

String20. JlaHo 11e10€ MOIOKUTEIBHOE YUCIIO. BEIBECTH CUMBOIIBI, H300paXKaroIne
1rdpel1 3TOTO YHKCHa (B OPSAJIKE CIEBa HAMPABO).

String21. JlaHo 1enoe moIoKUTEIbHOE YKCIIO. BEIBECTH CHMBOIIBI, H300paKaroIIne
uu@pel 3TOTO YKCa (B MOPSIKE CIIpaBa HaJEBO).

String22. Jlana ctpoka, nzo0Opaxkaroias Iejioe MOJIOKHUTEIbHOE YUCio. BriBecTH
CyMMy Iu(p 3TOTO YnCa.

String23. Jlana ctpoka, u300paxaromias apuPMETHUECKOE BBIPAKEHHE BHJIA
«<uuppa>t<uuppa>=...E<uudpa>», rae Ha MecTe 3HaKa Olepauuud «=t»
HaxXOAUTCS CUMBOJ «1» WM «—» (Hampumep, «4+7—2—8y»). BriBecTu 3Haue-
HUE JAHHOTO BBIpaK€HUs (II€JI0€ YHCIIO).

String24. Jlana crpoka, n300pakaromasi JBOMYHYIO 3aIlUCh ILIEJIOr0 MOJ0KHUTEIIb-
HOTO 4HClia. BEIBECTH CTPOKY, N300paXKAMOIIYIO ACCATHUHYO 3aITUCh ITOTO 3K
qHCIIa.

String25. /lana crpoka, n3o0pakaromias AeCITHYHYIO 3aIKHCh [EI0T0 MOJI0KUTEb-
HOTO yucia. BeiBecTH CTPOKY, M300paKaIoNIyI0 JBOUYHYIO 3aIHCh 3TOTO K
qHCIIa.

OGpaboTKka CTPOK C NOMOLWbIO CTaHAAPTHbIX (PYHKLUNA.
NMouck n 3ameHa

B 3amaHusix, CBS3aHHBIX C MOMCKOM M 3aMEHOM IMOJACTPOK, MOXXHO CUUTATh,
YTO HMCXOAHAsl CTPOKA HE COJCPKUT NepeKpbl8arouyuxcs BXOXKICHUNU TpeOyeMbIX
noacTpok. B 3amanumsax String32, String35 u String38, kpome 3TOro, MOKHO TaKXe
cuMTaTh, uyTo ynaienue (B String32 u String35) unu 3amena (B String38) mroboro
BXOXKJICHUS TOACTPOKU HE MPHUBEAET K MOSBICHUIO B CTPOKE HOBbIX BXOXKICHUIA
JAHHOM MOJICTPOKH.
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String26. Jlano nenoe uuciao N (>0) u ctpoka S. IIpeoOpazoBarh CTpoky S B
CTPOKY JJIMHBI N CIIEAYIONUM 00pa3oM: €CIIH JJIMHA CTPOKH S OorbIne N, TO
OTOPOCHUTH MEPBBIC CUMBOJIBI, €CIIU JITTMHA CTPOKH S MeHbIe N, TO B €¢ Ha4alio
100aBUTh CUMBOJIBI «.» (TOYKA).

String27. Jlausl 1ienbie HoJI0KHTEIbHBIE Yncaa N1 u No u ctpoku S u Sy. Ilo-
JYYUTh U3 OTUX CTPOK HOBYIO CTPOKY, COIEp)KAIlylo TepBbie Ni CHMBOJIOB
CTPOKH S U mocieaaue No CUMBOJIOB CTPOKHU S5 (B yKa3aHHOM TOPSIAKE).

String28. Jlan cumBon C u cTpoka S. YIBOUTH KaxKaoe BXOxAcHHE cuMBoja C B
CTPOKY S.

String29. [au cumBon C u ctpoku S, Sy. Ilepen kaxapiM BxokaecHHEM cumBoa C
B CTPOKY S BCTaBHUTb CTPOKY 5.

String30. an cumBon C u crpoku S, Sy. [Tocae kaxmaoro Bxoxaenust cumbona C
B CTPOKY S BCTaBHUTb CTPOKY 5.

String31. Jansr crpoku S u Sy. [IpoBepuTh, COACPIKUTCS U CTPOKa Sy B CTpoOKe S.
Ecnu conepskutcs, To BeiBecTH TRUE, €CJTM HE COICPIKUTCS, TO BHIBECTH FALSE.

String32. Jlansr ctpoku S u Sy. HaliTu KoJM4eCcTBO BXOXKICHHH CTPOKH Sy B CTPO-
Ky S.

String33. lanbl ctpoku S u Sy. YIamuTh U3 CTPOKU S MEPBYIO MOACTPOKY, COBIA-
narorniyto ¢ Sy. Eciu coBmagaromumx moacTpoK HET, TO BEIBECTH CTPOKY S 0e3
U3MEHEHUM.

String34. lanbl ctpoku S u Sy. Yoanuth U3 CTPOKU S MOCICIHIOW IMOJICTPOKY,
COBMaJaroNIyto ¢ Sy. Eciu coBmagaronmx mojacTpoK HET, TO BEIBECTH CTPOKY S
0e3 U3MEHEHHUI.

String35. [ausr ctpoku S u Sy. Yaanute u3 cTpoku S BCe MOACTPOKH, COBIAaa-
fonre ¢ Sy. Ecu coBmagarommx MOACTPOK HET, TO BBIBECTH CTPOKY S 06e3
U3MCHEHUM.

String36. Jlauber ctpoku S, S; U So. 3aMeHUTh B CTPOKe S TEPBOC BXOXKICHHE
CTPOKH S| Ha CTPOKY So.

String37. [lansl ctpoku S, S1 u Sy. 3aMEHHUTH B CTPOKE S TOCIIEHEE BXOXKICHHE
CTPOKH S Ha CTPOKY S5.

String38. lansl ctpoku S, S 1 So. 3aMEHUTH B CTPOKE S BCE BXOXKIACHHUS CTPOKHU S
Ha CTPOKY So.

String39. Jlana ctpoka, comepxkaiasi Mo KpailHel Mepe OJMH CHMBOJ TpoOea.
BbIBeCcTH MOACTPOKY, PacHONIOKEHHYIO MEXKIy MEPBBIM U BTOPBIM IPOOEIOM
UCXOMHOM cTpoku. Eciii cTpoka COmep KUT TONBKO OJMH MPOOEs, TO BHIBECTH
MYCTYIO CTPOKY.
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String40. Jlana cTpoka, cofeprKkalias 1o KpaiHei Mepe olMH CUMBOJI Ipooeiia. Boi-
BECTH IOJCTPOKY, PACIIOIIOKEHHYIO MEKIY MEPBBIM M MOCIEIHUM IPOOEIoM
HCXOIHOM CTPOKH. ECITH cTpOKa COMEPIKUT TOIBKO OTUH MPOOE, TO BHIBECTH
MYCTYIO CTPOKY.

AHanus n npeo6pasoBaHue CrloB B CTPOKe

Bo Bcex 3aJlaHMAX JAHHOI'O0 IIYHKTA IpCAIIojaaracrcia, 4To MCXOAHBLIC CTPOKH
SABJIAKOTCA HCITYCTBIMH M HC COACPIKAT Ha4YaJIbHBIX U KOHCYHBIX HpOGCJ’IOB.

String41*. Jlana cTpoka, cocTosias M3 PYCCKHX CIIOB, pa3fe/IeHHBIX MpoOeaaMu
(omHUM WM HECKONbKUMHM). HallTH KOJIMYECTBO CIIOB B CTPOKE.

String42. Jlana cTpoka, CoCTosIIast U3 PYCCKUX CJIOB, HAOpaHHBIX 3arlaBHBIMH OYK-
BaMU U Pa3/eJeHHBIX MpoleramMu (OJHUM WM HEeCKOJIbKUMH). HailTu kommue-
CTBO CJIOB, KOTOPbIC HAUMHAIOTCS M 3aKaHUYMBAIOTCS OJHOM M TOM K€ OYKBOM.

String43. Jlana cTpoka, cOoCTOsIIass U3 PYCCKHUX CJIOB, HaOpaHHBIX 3arilaBHbIMH
OyKBaMM U pa3lieJICHHBIX MpoOesaMu (OJHUM WJIM HECKOJbKUMM). HaliTu Ko-
JIMYECTBO CJIOB, KOTOPBIE COAECPKAT XOTs ObI OIHY OYKBY «A».

String44. Jlana cTtpoka, COCTOsIIAs M3 PYCCKHX CIIOB, HAOpPaHHBIX 3ariaBHBIMU
OyKkBamMu W pasJieJICHHbIX MpoOenaMu (OJHUM WM HECKOJbKUMU). HaliTu Ko-
JIMYECTBO CJIOB, KOTOPBIE COAEPKAT POBHO TPU OYKBBI «A».

String45. /lana crtpoka, cocrosiias W3 PyCCKHX CJIOB, pa3/elICHHBIX MpoOeiaMu
(omHUM WM HECKOJNIbKUMHM). HaliTu IiMHy camoro KOpOTKOTO CJIOBA.

String46. Jlana crtpoka, cocTosiinas U3 PYyCCKHUX CIIOB, pa3[eiCHHBIX MpoOeaaMu
(omHMM WM HECKONBbKUMH). HailTu AJiMHy caMoro JUIMHHOTO CIIOBA.

String47. Jlana cTpoka, cocrosIas U3 PyCCKHX CJIOB, pa3JelCHHBIX MpoOeiaMu
(OmHUM WM HECKOJBKUMH). BBIBECTH CTPOKY, COAEpIKaIIyH0 3TH K€ CJIOBa,
paszielIeHHbIE OJTHUM CUMBOJIOM «.» (TOYKa). B KOHIIe CTPOKY TOUKY HE CTaBUTh.

String48. Jlana cTpoka, cocTosIas U3 PyCCKUX CJIOB, HAOpaHHBIX 3aIrJIaBHBIMH OYK-
BaMU U pa3JieJIeHHBIX MpobenaMu (OIHUM WM HeCKoIbKUMU). [IpeoOGpazoBarh
KaXJI0€ CIIOBO B CTPOKE, 3aMEHUB B HEM BCE IMOCIEAYIOIINE BXOXKICHUS €T0
nepBoil OyKBbI Ha CUMBOJ «.» (Touka). Harpumep, cnoBo «MUHUMYM» Ha-
1o npeobpaszosats B « MUHU.VY.». KonmuuecTBo mpo6esnoB Mexay cioBaMu He
WU3MEHSITh.

String49. Jlana cTpoka, cocTosiIas U3 PyCCKHX CJIOB, HAOpaHHBIX 3aIrJIaBHBIMH OyK-
BaMU U pa3JieJICHHBIX MpoOeaMu (OIHUM WM HeCKOIbKUMU). [IpeoOpazoBarb
KaXXI0€ CJIOBO B CTPOKE, 3aMEHUB B HEM BCE MPEABIAYIINE BXOKICHUS €r0
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nocseaHe OykBbl Ha CUMBOJI «.» (Touka). Hanpumep, cioBo « MUHUMY M»
Haj0 npeodpaszoBats B «.MHU.YMy. KonnuectBo mpo6enoB Mexay clioBaMu
HE M3MCHSITh.

String50. [/lana ctpoka, cocrosiias U3 PyCCKHX CJIOB, Pa3ZCiCHHBIX MpoOeIaMu
(OMHMM WJIM HECKOJIbKUMH). BBIBECTH CTPOKY, COAEpIKAIIyI0 3TH XKE CJIOBa,
pas3ieNIeHHbIE OJTHAM MPOOETIOM M PACTIOIOKCHHBIC B 0OPATHOM MOPSIIKE.

String51. Jlana crtpoka, cocTosias U3 PYCCKHX CJIOB, HaOpaHHBIX 3ariiaBHBIMU
OykBaMM W pa3JIeJICHHBIX MpoOenaMu (OJHUM WIIM HECKOJbKHMMH). BriBecTn
CTPOKY, COZIEPIKaIIYIO 3TH K€ CJIOBa, pa3eIeHHbIE OTHUM MPOOEIOM U PacIo-
JIOKEHHBIC B aJ1()aBUTHOM TIOPSIJIKE.

String52. [lana cTpoka-npeaioKeHue Ha PycCKoM si3bike. [IpeoOpa3oBaTh CTPOKY
TaK, YTOOBI KaXXJI0€ CJIOBO HAYMHAJIOCH C 3ariaBHOU OykBbl. Clo80M CUUTAThH
Ha0Op CUMBOJIOB, HE COIEP KA TTPOOETIOB ¥ OTPaHUYEHHBIN MTPoOeTaMu UITH
HayajoM/KOHIIOM cTpoku. CiioBa, He HAYMHAIONTUECS ¢ OyKBBI, HE H3MEHSTh.

String53. Jlana cTpoka-npeaoKeHHe Ha pycCKoM si3bike. [1ocunTaTh KOIMMYECTBO
COJIEPIKAIIUXCS B CTPOKE 3HAKOB MPEITUHAHUSI.

String54. Jlana cTpoka-mpeaoKeHHe Ha pycCKoM si3bike. [1oacunTaTh KOIMHYECTBO
COJICPIKAIINXCS B CTPOKE TIIACHBIX OYKB.

String55. Jlana cTpoka-npeyioKeHIE Ha PyCCKOM si3bIke. BrIBecTH camoe JJIMHHOE
CJIOBO B MPEMJIOKeHUH. ECIM Takux CJIOB HECKOIBKO, TO BBIBECTH TMEPBOE U3
HuX. Crnosom cuuTath HAOOP CHMBOJIOB, HE COACPIXAIIHMKA MPOOEITIOB, 3HAKOB
IpPENUHAHNS U OTPAaHUYCHHBIA TpoOeIaMu, 3HaKaMH TMPENWHAHKUS W Hava-
JIOM/KOHIIOM CTPOKH.

String56. Jlana cTpoka-npeaioKeHHe Ha PyCCKOM sI3bIKe. BBIBeCTH caMoe KOpOTKOe
CJIOBO B IpeiokeHnH. Ecii TakuxX CJI0B HECKOJIBKO, TO BBHIBECTU IMOCIEIHEE
u3 HUX. C10ogom CUUTATh HAOOpP CUMBOJIOB, HE COEpIKaIUi MPOOETOB, 3HAKOB
NpENMHAHUS U OTpaHUYCHHBIA MpoOeaMu, 3HaAKaMU NMPENUHAHUS WU Hava-
JIOM/KOHIIOM CTPOKH.

String57. [lana crpoka-npemiokeHre ¢ n30bITOYHBIMU IPOOEIaMHU MEXKIY CI0Ba-
Mmu. [IpeobpazoBarh ee Tak, YTOOBI MEXIy CIOBaMH ObLJI POBHO OJMH MPOOEII.

HdononHutenbHble 3afaHNA Ha O6pPaboTKy CTPOK

String58. Jlana cTtpoka, comepxkaiias noiHoe ums ¢hbailida, TO €CThb UM IHCKa,
CITHUCOK KaTaJIOTOB (MyTh), COOCTBEHHO UM U paclidpeHue. BeiaeauTs U3 3Toi
CTpOKH UM (aiina (0e3 pacimpeHus).



72 M. 3. AbpamsiH. AneKTpoHHbIN 3agadHnk Programming Taskbook 4.4

String59. Jlana cTpoka, copepxkalias nojiHoe ums @hailia, TO €CTh UMS JIUCKa,
CTHCOK KaTaJoToB (ITyTh), COOCTBEHHO MMsI U paclIupeHue. BeiaenuTs u3 3Toit
CTpOKHM paciupenne (aiina (6e3 mpeamecTBYONE TOUKH).

String60. lana cTpoka, comepakaliasi mojaHoe uMs (aitna. BeiaeauTs U3 3Toi cTpo-
KM Ha3BaHUE MepBOro karayora (0e3 cuMBoJIOB «\»). Eciu daiin cogepxutcs
B KOPHEBOM KaTaJiore, TO BHIBECTH CUMBOI «\».

String61. [lana ctpoka, copepkaiiasi HoTHOe UMs Qaiia. Beinenuts u3 3To# cTpo-
KM Ha3BaHWE TocienHero karamaora (6e3 cumBosioB «\»). Ecou daitn comep-
KHUTCSI B KOPHEBOM KaTajore, TO BBIBECTH CUMBOJ « \».

String62. Jlana cTpoka-npeanoKeHUe Ha PYCCKOM sI3bIKe. 3amu@poBarh ee, BHIIOI-
HUB [IUKJIMYECKYIO 3aMeHy KaxJ0i OyKBBI Ha CIEAYIOIIYIO 3a Hell B andaBute
U COXpaHUB MPU 3TOM peructp OykB («A» mepenaet B «by», «a» — B «Oo», «by»
— B «B», «1» — B «a» ® T.1.). BykBy «&» B andaBuTe HE YUUTHIBATH («e»
JOJDKHA TIEPEXOIUTh B <OK»). 3HAKU TIPENTUHAHUS U TIPOOEIbl HE U3MEHSITh.

String63. Jlana crpoka-npeaioKeHne Ha pycckoM s3bike B yrciio K (0 < K < 10).
3amudpoBaTh CTPOKY, BBITIOJIHHB IUKIHUYECKYIO 3aMEHY Ka)J0H OYyKBBI Ha
OyKBY TOTO K€ PErHCTpa, PACTIOIOKEHHYIO B aldaBuTe Ha K-il MO3UIINU TIOCTe
mudpyemoii OykBel (Harmpumep, 1 K =2 «A» nieperinet B «B», «a» — B «B»,
«b» — B «I'», «s1» — B «O» U T. A.). BykBy «&» B andaBuTe HE yUYUTHIBATh, 3HAKU
NPETMHAHUS U MPOOEITbI HE U3MEHSITh.

String64. Jlano 3ammdpoBaHHOE MPEIIOKESHUE HA PYCCKOM S3bIKe (Cmoco0 mmd-
poBaHMsI onucaH B 3amanuu String63) u xogosoe cMmenienne K (0 < K < 10).
PacmmdpoBars mpepioxeHue.

String65. Jlano 3ammudpoBaHHOE MPEII0KEHHE HA PYCCKOM SI3bIKe (CII0CO0 mud)po-
BaHUS OMKCAH B 3a7aHuu String63) u ero pacin@poBaHHbIN epBbIid ciMBOI C.
Haiitn xomoBoe cmemenne K u pacuudpoBaTh MpeIoKeHHUE.

String66. [/lana crpoka-nipemioxkenue. 3amudpoBars ¢e, MOMECTHB BHadajie BCE
CHUMBOJIBI, PACTIOJI0KEHHBIC HA YETHBIX MO3UIUSIX CTPOKH, a 3aT€M, B 0OpaTHOM
HOPSJIKE, BCE CUMBOJIBI, PACIIOJIOKECHHBIC HA HEYETHBIX MO3UIUAX (HAIIPUMeED,
ctpoka «IIporpammay mpeBpaTutcs B «pramampolly).

String67. Jlano npemioxkeHue, 3au@poBaHHOE 110 MIPABUITY, OIMCAHHOMY B 3aja-
Huu String66. PacmudpoBare 310 mpengoxkeHue.

String68. Jlana ctpoka, coaepikaiias udpbl U CTPOYHBIC JIATHHCKUE OyKBBI. Eciu
OyKBBI B CTPOKE YHOPSIOYEHBI 1O andaBuTy, TO BhIBeCTH (; B NMPOTHBHOM
ClJIydae BRIBECTH HOMEP MIEPBOT0 CUMBOJIA CTPOKHU, HAPYIIAIOMIETO an(aBUTHBIH
HOPSIZIOK.
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String69. Jlana ctpoka, comepikaiiasi JaTUHCKAE OyKBBI U KpyIiible ckoOku. Ec-
JM CKOOKHM pPacCTaBlIEHbl MPABUIBHO (TO €CTh KaXKIOM OTKPBIBAIOIIEH COOT-
BETCTBYET OJIHA 3aKphIBaromias), To BeiBecTH unciio 0. B mporuBHOM ciydae
BBIBECTH WJIKM HOMEP MMO3UIINH, B KOTOPOU PACTIOIOKEeHA IepBasi OTMO0YHAS 3a-
KpBIBaroIiasi CKoOKa, WM, €CIIM 3aKPBIBAIOIIMX CKOOOK HE XBaTaeT, Yucio —1.

String70. [lana cTpoka, comeprkaniasi JaTHHCKKE OYKBBI M CKOOKH TpeX BUIOB: «()»,
«[I», «{}». Ecnmm ckoOku paccTaBiIeHBI MPAaBHIBHO (TO €CTh KaXKJIOH OTKPHI-
BAIOIIIEH COOTBETCTBYET 3aKphIBAIOIIAsi CKOOKa TOTO K€ BHJA), TO BHIBECTH
yuciio 0. B mpoTUBHOM cilydae BBIBECTH WJIM HOMEp IMO3UIIMHU, B KOTOPOM pac-
MOJIOKEHA TepBasi OMMOOYHasi CKOOKa, WIM, €CIIM 3aKphIBAIOIIUX CKOOOK He
XBaraeT, ynciio —1.

JBoUYHbIE (TUNMU3NPOBaHHbIE) hanunbl

VYcnosue Buaa «aad ¢daii (1enblX YUce, BEIIECTBEHHBIX YUCENT U T. 11.)» O3Ha-
YaeT, 4TO B HAOOpE MCXOIHBIX JTaHHBIX YKa3aHO ums AaHHOro (Qaiina (TeKcToBas
CTPOKa), a caM HCXOIHBIN (pailyl CylecTByeT W HaXoJuTCS B TEKYIEM KaTajore.
Ecau cymectBoBanue ucxonHbix (aitioB TpeOyeTcsi MpoBEpsATh B XOJE BBIMNOIHE-
HUS 3a7aHusi, TO 3TO 0CO00 OroBapuBaeTCsl B (POPMYJIUPOBKE 3aJaHUSA. DIEMEHTHI
UCXOIMHBIX (halIOB CIEAYyET CUMTHIBATH C MOMOIIBIO CTaHAAPTHBIX MPOLEAYP HC-
MOJIb3YEMOTO SI3bIKa TTPOTrPaMMHUPOBAHUS.

Ecau B 3amanum TpedyeTcs co3aark HOBBIN (aiii, TO UM co3aBaemMoro (aitna
TaK)X€ BXOAUT B HA0OpP MCXOJHBIX TAHHBIX U OOBIYHO SIBIISIETCS HOCIEOHUM DIIEMEH-
TOM 3TOrO Habopa. 3amuChHIBaTh AIEMEHTHI B CO3/1aBaeMble (I MOIUDUIIUPYEMBIE)
(daiael ciemyeT ¢ MOMOIIBI0 CTAHIAPTHBIX MPOIEAYP HUCIOIB3YEMOTO SI3bIKa MPO-
rpaMMUPOBAHMUS.

[lon pazmepom Tunm3upoBaHHOTO (haitsia Bceraa noapasyMeBaeTcsi KOJIUYECTBO
COJZIEpIKAIXCS B HEM 97eMeHmMOo8 YKa3aHHOTO Tumna (a HEe KOJUYEeCTBO OailToB,
KaK 3TO NPUHITO B ONEPALIMOHHON cucteme). B 3amanusx mpeamnosnaraercs, yTo
¢aiinoBbie 37IEMEHTHI HyMepyloTcst oT 1, mosTtomy B si3bike Pascal mist mepexona k
K-my sneMenTy ¢aitsia F' Heo0X0auMO HUCTOob30BaTh npouenypy Seek(F, K — 1).

Eciu 0 MUHUMaJIBHOM pa3Mepe UCXOMHOTO (ailyia B 3alaHUM HUYETO HE CKa-
3aHO, TO MPEINoJaraercs, 4To oH paBeH 2 (TO ecTh (ailil COAEPKUT MO KpaiHeu
Mepe JBa dJIeMeHTa). MakCUMallbHBIM pa3Mep MCXOMHBIX (DailIoB HE yCTaHABIIMBa-
€TCsl, IOATOMY TP PEIICHUH 3aJJaHUil HE CIIEyeT UCIOIb30BaTh BCIOMOTraTelIbHbIE
MacCCHBBI, COZIepKaIllie BCE 3JIEMEHTHI UCXOIHBIX (DailyioB, OJJHAKO JOIMYCKAETCS HC-
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IIOJIB30BAHUC 68CNIOMO2AMENbHbIX d)aﬁﬂOG.

OcCHOBHbIe onepauvn ¢ ABOUYHbLIMU d)aﬁnaMM

Co3paHue channa, BBoA4 U BbiBOA €r0 3/IEMEHTOB

File1. dana crpoka S. Eciu S siBasieTcst JOMyCTHMBIM HMeHeM (aiiia, TO CO31aTh
mycToM (haiisl ¢ 3TUM UMEHEM U BbiBeCTH TRUE. Ecnu ¢aiin ¢ umenem S co3nath
HEJb35, TO BBIBECTH FALSE.

File2. Jlano ums ¢aitna u nenoe unciao N (>1). Co3gars ¢aiiia Heablx 4Yuce
C JIaHHBIM MMEHEM M 3amucaTh B HEro N TEPBBIX MOJOKUTCIBHBIX UYETHBIX
yucen (2, 4, ...).

File3. Jlano ums ¢aiina u BemectBenHbie uncia A u D. Co3nmarh (aiin Bele-
CTBEHHBIX YHCEJ C JaHHBIM MMEHEM M 3amucarh B Hero 10 MmepBBIX WICHOB
apugmemuueckoil npocpeccuu ¢ HadaaIbHBIM WICHOM A W pa3HOCTHIO D:

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

File4. Jlaner mmena yeteipex (aittoB. Haiiti kommdecTBo (ailioB ¢ yKa3aHHBIMH
MMEHAMH, KOTOPbIE HMEIOTCS B TEKYIIIEM KaTaJore.

File5. [lano mms daiina menbix yucen. HalWTh koIW4ecTBO 3JIEMEHTOB, CoJepiKa-
muxcst B naHHoM daiine. Ecnu daiina ¢ TakuM MMEHEM He CYIIECTBYET, TO
BbIBECTH — 1.

File6. Jlano nienoe uncno K u daiin, comeprkaniuii HEOTpHIIATEIbHBIC TE/IbIC YUCIIa.
BriBectu K-i1 snemeHnt (aiina (siaeMeHThl HymepytoTes oT 1). Ecium takoit
3JIEMEHT OTCYTCTBYET, TO BBIBECTH — 1.

File7. lan ¢aiin menslx 4rcell, COASpKaIIUi HE MEHEE YeThIpeX IEeMEHTOB. BhiBe-
CTH MEPBbINA, BTOPOil, MPEANOCIEIHNUN U MOCIECIHUN JIEMEHTHI IaHHOTO (aiia.

File8. Jlanbl nmena nByx (haiijioB BEHICCTBEHHBIX uncell. M3BECTHO, YTO IMEPBBIi
U3 HHUX CYIIECCTBYET M SBIIICTCS HEIMYCThIM, a BTOPOH B TEKYIIEM KaTaliore
orcyTcTByeT. Co3/1aTh OTCYTCTBYIOITUH (hailn U 3amucarh B HETO HAYAJIBHBINA U
KOHEYHBIN 3JIEMEHTHI CYIICCTBYIONMIETO (haiiya (B yKa3aHHOM IOPSJIKE).

File9. Jlanbr umena nByx (haiiioB BEmIECTBEHHBIX Ynceld. M3BeCTHO, 9TO OJUH W3
HUX (HE 00s13aTCIIbHO TIEPBBIN) CYIIECTBYET U SBJISCTCS HEMYCTHIM, a JPYroi B
TEKyIIeM KaTtajore oTcyTcTByeT. Co3aarh OTCYTCTBYIONTUH (haliyl U 3armmcarh B
HEro KOHCUHBIM 1 HaYalbHBIN 3JICMEHTBI CYIICCTBYOIIEro (aiiia (B yka3aHHOM
MOPSIIIKE).

File10. Jlan daitn mensix gucen. Co3maTh HOBBIA (aiiyl, comepiKalluii Te kKe diie-
MEHTBI, YTO U MCXOIHBIN (Daiisl, HO B 0OpaTHOM IOPSIJIKE.
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File11. Jlan daiin BemecTtBeHHbix yucesn. Co3maTh JBa HOBBIX (aiiyia, MEpBBIN
U3 KOTOPBIX COAEPIKHUT DIIEMEHTHI UCXOMHOTO (paiiyia ¢ HEYETHRIMH HOMEpaMH
(1,3, ...), a BTOpOi — ¢ ueTHBIMU (2, 4, .. .).

File12. lan ¢aiin nenbix gncen. Co3maTh ABa HOBBIX (haiiiia, IICPBBIM M3 KOTOPHIX
COZICPYKHT YETHBIC YMCIIA U3 UCXOHOTO (paiiia, a BTOpOH — HEYETHBIC (B TOM XK
nopsizike). Eciiy deTHbIe HITM HEYETHBIC YMCIIa B UCXOTHOM (paiiie OTCyTCTBYIOT,
TO COOTBETCTBYIOIIUN Pe3yIbTUPYIOUIUH (Daiiyl 0CTaBUTh MyCTHIM.

File13. Jlan ¢aiin nensix uncen. Co3nars 1Ba HOBBIX (haiiia, MEepBbIA U3 KOTOPBIX
COJZICP)KUT TOJIOKUTEIBHBIC YMCiIa U3 MCXOAHOTO (haiiya (B 0OpaTHOM MOPSI-
Ke), a BTOPOH — oTpuIareibHble (Takke B oOparHoM mopsake). Eciu moso-
KUTETbHBIC WM OTPHIIATEIILHBIC YUCIIa B MCXOJHOM (aiilie OTCYTCTBYIOT, TO
COOTBETCTBYIOIINI PE3YIBTUPYIOMIHK (DAl OCTAaBUTH MyCTHIM.

File14. Jlan daitn BemecTBeHHBIX umcesl. HaliTu cpemHee apuMeTHYECKOE €ro
AJIEMEHTOB.

File15. Jlau ¢daiin BemecTBeHHBIX uncea. HailT cymMMy €ro 3J€MEHTOB C Y€THBIMH
HOMEpaMHU.

File16. Jlan daitn mensix uucen. HaiiTm KonmuecTBO comepikaliuxcs B HEM ce-
puti (TO €CTh HaDOPOB TMOCIIEAOBATEIHFHO PACIIONIOKEHHBIX OJMHAKOBBIX 3JI€-
MeHTOB). Hanpumep, mms daiina ¢ smementamu 1, 5, 5, 5, 4, 4, 5 pe3ynbrar
paBeH 4.

File17. lau daiin nenbix uyncesn. Co3aath HOBBIHM (a1 HEIbIX YHCell, COACPIKAIIHUIA
JUIMHBI BCEX CEpPUI MUCXOTHOTO (paiina (cepueu Ha3bIBaeTCs HAOOp MOCIEI0BA-
TEJIIBHO PACTONIOKEHHBIX OJMHAKOBBIX AIIEMEHTOB, a OIUHOU Cepull — KOIUIe-
CTBO 3THX 3JeMeHTOB). Hampumep, 11 ucxomroro (aiina ¢ anemenramu 1, 5,
5,5,4,4, 5 conepxxumoe pe3yabTUPYIOIIEro daiia JOJKHO ObITh CIICIYIOIINM:
1, 3,2, 1.

File18. /lan ¢aiin BemecTBeHHBIX uncen. Haiitu ero mepBbIil JOKaIbHBIA MHHU-
MYM (JIOKATbHBIM MUHUMYMOM HA3BIBAETCS JEMEHT, KOTOPBI MEHBIIIE CBOUX
cocenei).

File19. [lan (aiin BemecTBeHHBIX YKcell. HaiiTu ero mocsieaHuii JOKaabHbIH MaKCH-
MYM (JIOKAIbHLIM MAKCUMYMOM HA3BIBACTCSI AJIIEMEHT, KOTOPBIA OOJIbIIIE CBOMX
coceneit).

File20. [lan daiin BemecTBeHHBIX uncen. HailTu o0miee KOJIMUECTBO €T0 JIOKAIb-
HbIX IKCMPEMYMO8, TO €CTh JIOKAJTbHBIX MUHUMYMOB M JIOKQIBHBIX MAaKCHMY-
MOB (OTpe/IeIIeHHs JIOKAIbHOTO MHHUMYMa | JIOKaJIbHOTO MAaKCUMyMa JIaHbI B
3aganuax Filel8 u Filel9).
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File21. dan ¢aiin BemecTBeHHBbIX uncena. Co3maTh (aii MENIbIX 4HCell, COoaep-
KAl HOMEpa BCEX JIOKAIbHbIX MAKCUMYMOS8 UCXOMHOTO (aiiyia B MOPSIIKE
BO3pacTaHus (OIpeAeIeHre JTOKAaILHOIO MakCuMyMa JaHo B 3aaanuu Filel9).

File22. an ¢aiin BemecTBeHHBIX uuncen. Co3maTh (aii MeNbIX YHCell, COoaep-
KAl HOMEpa BCEX JIOKAIbHbIX IKCMPEeMyMO8 UCXOTHOTO (aiiia B MOPSJIKE
yObIBaHUS (OTIpeAeIICHUE JIOKATBHOTO KCTpeMyMa aaHo B 3aganun File20).

File23. Jlan daitn BemecTBeHHbIX unces. Co3maTh Gaii IeNbIX Ynucel, CoaepiKa-
IV JJIMHBI BCEX YOBIBAIONIMX TOCIEAOBATEIBHOCTEH 3JIEMEHTOB MCXOAHOTO
daitima. Hampumep, nis ucxomnoro daiina ¢ amementamu 1.7, 4.5, 3.4, 2.2,
8.5, 1.2 comepxxkumoe pe3ylbTupyomero ¢aiijia T0HKHO ObITh CIIETYIOIMINM:
3, 2.

File24. Jlan daiin BemecTBeHHbIX uncel. Co3maTh Gaiii HeNbIX Ynuces, CoAaepiKa-
U JJIMHBI BCEX MOHOTOHHBIX TOCJIEIOBATEIFHOCTEH AIIEMEHTOB MCXOHOTO
¢aiina. Hammpumep, ana ucxomuoro daina ¢ snementamu 1.7, 4.5, 3.4, 2.2,

8.5, 1.2 comep’rUMOe pe3yabTUpyoiero (aiyia J0IKHO ObITh CICAYIOMHNM: 2,
3,2,2.

NpeoGpa3oBaHue channa

File25*. [lan daiin BeleCTBEHHBIX YHCENI. 3aMEHUTh B HEM BCE DJIEMEHTHI Ha HX
KBaJIpaThl.

File26. Jlan daitn BemecTBeHHBIX ynce. [IoMeHITh B HEM MECTaMH MHHHMAaJTbHBIH
A MaKCUMAaJIbHBIN JIEMEHTBHI.

File27. Jlan ¢aiin menbix gucen ¢ anemMeHTamu Aq, Ao, ..., Ay (N — KOJIWYECTBO
SJIEMEHTOB B (haiiie). 3aMEHUTh MCXOMHOE PACIIOI0KECHHE €ro SJIEMEHTOB Ha
CIIeyIOIIIee:

A, An, A, An-1, A3,

File28. [1an daiin BemecTBEHHBIX YUCEl. 3aMEHHUTD B (aiijie KaXKIblid SJIEMEHT, KPO-
M€ Ha4aJbHOr0 ¥ KOHEYHOTO0, Ha €ro CpeHee apu(PpMETHUECKOE C MPEIbIIYIIAM
U MOCJICAYIONIUM 3JIEMEHTOM.

File29. Jlan daiin nenasix yucel, comepkamuii 6oaee 50 3JIeMEHTOB. YMEHBIIHUTh
ero pasmep 10 50 31eMeHTOB, yaanuB H3 (Qaitia HeoOXOAMMOE KOJTHYECTBO
KOHEYHBIX 3JICMCHTOB.

File30. [lan caiin menbix yucen, comepiKalliii 4eTHOE KOJIMYECTBO DIIEMEHTOB.
VYnanute u3 gaHHoro (haiiyia BTOPYIO MOJIOBUHY AJIEMEHTOB.

File31. Jlan daiin nenasix yucel, comepkamuii 6oiaee 50 3JIeMEHTOB. YMEHBIIHUTh
ero pasmep 10 50 s7IeMEHTOB, yaaiauB u3 (aitia HeoOXOIUMOE KOJTHMYECTBO
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Ha4YaJIbHBIX 3JICMCHTOB.

File32. Jlan ¢aiin nenbix umcen, copepikKaluii 4YeTHOE KOJIMYECTBO AJIEMEHTOB.
VYnanuTh U3 gJaHHOTO (ailyia NepByIO MOJIOBUHY 3JE€MEHTOB.

File33. [lan ¢aii menbix drcell. YIaauTh M3 HErO BCE 3JIEMEHTHI ¢ YSTHBIMHU HO-
MepaMHu.

File34. [lan ¢aiin neiaslx yucen. YIaluTh U3 HETO BCE OTPHIATEIbHBIC YHCIA.

File35. [an daiin nenbix uncen, coaepxainuii MeHee 50 3IeMEHTOB. YBEIUYUTD €TI0
pasmep 10 50 sreMeHTOoB, 3amucaB B Havyao (aiiaa HeoOX0IMMOe KOTMYECTBO
HYJIEH.

File36. /lan ¢aiin menaslx yncell. YIBOWTH €ro pa3Mep, 3aliucaB B KOHEIl ¢aiiiaa Bce
€r0 MCXOJIHBIC AJIEMEHTHI (B TOM K€ TOPSIKE).

File37. Jlan daiin nenbix uncena. YIBOUTh €ro pa3mep, 3alucaB B KOHell (aiiia Bce
€r0 UCXOIHBIC DJIEMEHTHI (B 0OPAaTHOM IMOPSIKE).

File38. lan daiin mensix uncen. [IpogyOomupoBaTe B HEM BCE DIIEMEHTHI C HEYET-
HBIMH HOMEpaMH.

File39. /laun daiin nensix uncen. [IpoayOnmupoBaTh B HEM BCe YHCIIA, MPUHAICKA-
e auanazony S5—10.

File40. dan daiin nenbix yucen. 3aMEHUTh B HEM KaXIbIH 3JEMEHT C YCTHBIM
HOMEpOM Ha J[Ba HYJIA.

File41. Jan ¢aiin nensix yncen. 3aMEHUTh B HEM KaXKJI0€ TIOJOKHUTEIBHOE YHCIIO
Ha TP HYJIS.

Pa6ota c HeTUnn3mpoBaHHbIMM ABOUNYHbIMUA (baﬁﬂaMM

File42. JTaubr nBa daita npousBosbHOro TUNa. [IOMEHATH MECTAaMHU HX COICPIKH-
Moe.
File43*. [lan ¢aiin npoussosnbHoro tuna. Co3aark €ro KOIMUI ¢ HOBBIM UMCHEM.
File44. Jlaner Tpu daiina omHOTO W TOTO K€ THIIA, HO PA3HOTO pa3Mepa. 3aMEHUTh
COAEPKUMOE CaMOTO JIIMHHOTO (paiiya Ha COAEPKUMOE CaMOTr0 KOPOTKOTO.
File45. ans! Tpu (haiiaa 0IHOIO M TOTO K€ THIIA, HO PA3HOTO pa3Mepa. 3aMCHHUTh
COZIEPKMMOE CaMOTO KOPOTKOTO (paiiyia Ha COAEPIKUMOE CaMOTo JUTMHHOTO.
File46. Jlana ctpoka S, nienoe uuciio N (< 4) u N ¢aiioB 0JHOTO U TOTO e THIIA
C UMEeHaMU S, . .., Sy. OObeAMHUTH coAep)KUMOE ATUX (PailyioB (B yKa3aHHOM
nopsijike) B HOBOM (paiiie ¢ uMeHeM Sj.

Filed7. Ilaner nBa (aitra omHOro M TOrO K¢ THHA. J[00aBUTH K mepBoMy (aiiry
COZIEPXKMMOE BTOPOTO (haiisia, a KO BTOpOMY (ailily — COIEpKUMOE IIEPBOTO.
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O6paboTka HeCKONbKNX YMCNoBbIX hannoB. Pannbl-apxXmBbl

File48*. lansl Tpu daiina meabix yncea OAMHAKOBOIO pa3Mepa ¢ HMeHaMu S 4, Sg,
Sc u crpoka Sp. Coznars HOBBIN (ailsl ¢ UMEHEM S p, B KOTOPOM YEpPEI0BATUCH
OBl 2JIEMEHTBI UCXOAHBIX (DAalJIOB C OHUM M TEM K€ HOMEPOM:

A1, By, Ci, As, By, Cy,

File49. Jlansr yeTsipe (paiina menpIx 4rcen pa3Horo pasMepa ¢ uMeHamu S 4, Sp, S¢,
Sp u ctpoka Si. Co3aarh HOBBIH (hailsl ¢ UMEHEM S, B KOTOPOM 4epeI0BaJICh
OBI DJIIEMEHTHI UCXOIHBIX (halJIOB C OJHUM M TEM K€ HOMEPOM (KaK B 3aJJaHUH
File48). «JlumHue» sneMeHThl Oosiee NIUMHHBIX (PaillioB B pe3ylbTUPYOLIUI
¢aiin He 3anKuChIBaTh.

File50. /Tanbr nBa (aiia BemecTBEHHBIX YUCEN ¢ UMEHAMU S U S, JIEMEHTHI KO-
TOPBIX YHOPSIAOYEHBI MO Bo3pacTaHuio. OObeTMHUTD 3TH (haliiibl B HOBBIH (aiii
C UMEeHeM S5 Tak, YTOOBI €ro JIEMEHTHI TAKXKE OKA3aIHCh YIOPSI0YCHHBIMU
10 BO3PAcCTaHUIO.

File51. JTanb! Tpu (aiiyia BeIeCTBEHHBIX YHCENl ¢ UMeHaMH S1, So U S3, SIIEMEHTHI
KOTOPBIX YIIOPSI0YEHBI 110 yObIBaHW10. OOBEIUHUTD 3TH (haiJibl B HOBBIN (haiin
C UMEHeM S TaK, YTOOBI €ro JIEMEHTHI TAKXKE OKA3aIHCh YIOPSI0YCHHBIMU
10 yOBIBAHMUIO.

File52. [lana cTtpoka Sy, nenoe uucino N (< 4) u N (HaiiaoB HeabIX Yuce]d ¢ MMCHAMH
S1, ..., Sy. OObeAMHUTD UX CONEPIKUMOE B HOBOM (hailsie-apxuse ¢ UMEHEM S|,
UCTIOJNB3YS CIEMYIONIHMI hopMaT: B MEPBOM dJieMeHTe (haiia-apXuBa XpaHUTCS
yucio N, B caenytonmx N sjeMeHTaxX XpaHUTCs pa3Mmep (YUCIOo 3JIEMEHTOB)
Ka)KJ0T0 U3 UCXOJTHBIX (DAJIOB, a 3aTEM MOCIEI0BATEILHO Pa3MEeILaloTCs 1aH-
HbIE U3 KaXKJIOr0 UCXOIHOTO (haiina.

File53. Jlana ctpoka S, nenoe uucino N (>0) u daiin-apxus NelbIX 4ucell, Coaep-
KaIUi JaHHBIE W3 HECKOJNIbKUX (pailioB B ¢opMare, OMUCAHHOM B 3a/IaHUU
File52. BoccranoButh u3 (haiina-apxusa (aiin ¢ HomepoM N U COXPaHUTH €T0
nox umeHeM S. Ecnu daitn-apxuB comep XuT TaHHbIe U3 MeHee yeM N ¢aios,
TO OCTaBUTh PE3YJIBTUPYIOUIUHN (Pailil myCThIM.

File54. [lana crpoka S u (aiia-apxue 1EIbIX YHCEN, COACPIKAIIUN JaHHBIC U3
HECKOJIbKHUX (HE Oosee mectu) ¢aiinoB B ¢opmare, ONMMCAHHOM B 3aJaHUU
File52. [lns kaxporo w3 (ailioB, copepKalluxcs B apXuBe, HAUTH cpenHee
apu(METHUECKOE BCEX €T0 AJIEMEHTOB (BEIIECTBEHHOE YKCIIO) U 3alMcaTh Ha-
JICHHBIE YKclia (B TOM e MOpsiAKe) B (Dailsl BEIIECTBEHHBIX YHCEN C UMEHEM S.

File55. [lana ctpoka Sy, nemnoe uucino N (< 4) u N (HaiiaoB HeabIX YUCET C MMECHAMHU
S1, ..., Sn. O0beqUHUTH UX COACPKUMOE B HOBOM (haiiie-apxuee c UMEHEM S,
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MOCJIEIOBATEILHO 3aMKMChIBAsl B HETO CIIEIYIONINE IaHHbIE: pa3Mep (YUCIIOo dJie-
MEHTOB) MEPBOTO MCXOAHOTO (pailia U Bce 3MEMEHTHI 3Toro ¢aiina, pasmep
BTOPOTO MCXOMHOTO (haiijia U BCE €ro dJIEMEHTHI, . . ., pa3Mep N-T0 UCXOTHOTO
¢aiiyia U BCe €ro 3JIEeMEHTHI.

File56. [ana crpoxka S, nenoe yucio N (>0) u daiir-apxue neiabix 9uces, coaep-
KaIIUi JaHHBIE U3 HECKOJNBbKUX (aioB B (opmare, ONMMCAHHOM B 3aJaHUU
File55. BoccranoButh u3 (aitina-apxupa (aiia ¢ HomepoMm N U COXPAHHUTh €T0
nox umeHeM S. Ecnu daiin-apxuB conep kUt naHHbie U3 MeHee ueM N ¢aitios,
TO OCTaBUTh PE3YJABTUPYIOMIHM (haliil MyCTHIM.

File57. dansl ctpoku Si, Sy u dailr-apxue 1eiabIX 4uces, COACPIKALIUN TaHHbIC
U3 HecKoNbkuX (aisoB B opmare, onucanHoMm B 3amanuu File55. Co3znmath
HOBBIC (DAlIIBI IIENBIX YUCET ¢ UMEHAaMU S| U So U 3alucarh B MEPBBIM U3 HUX
HavaJbHBIC DJIEMEHTHI BCeX (halsioB, COJEPKAIIUXCS B apXHBE, 4 BO BTOPOH —
KOHEYHBIE 3JIEMEHTHI 3TUX (DAIIIOB (B TOM ke MOPSJIKE).

CuMBOnbHLbIE U CTPOKOBbIe hannbl

Cmpokoevim ¢haiinom Ha3bIBACTCS TUIMU3UPOBAHHBIN (aiii, sieMeHTaMu KOTO-
poro sBIst0TCs TeKCTOBBIE cTpoKU. B cucteme Borland Delphi ¢aiinoBsie nepemen-
HBIE JJI1 CTPOKOBBIX (paitnnioB HeoOxoaumMo onuckiBath Kak file of ShortString; sTot
e THII CJIEyeT YKa3bIBaTh IIPU OMUCAHUU NIEPEMEHHBIX, KOTOPbIE UCHOIb3YIOTCS B
npolielypax BBOAA-BbIBOJA VISl CTPOKOBBIX (haidjIoB.

File58. Jlan cumBOIBHBIHN (aiin, comepkamiuii Mo KpailHei Mepe OMH CUMBOJ IIPO-
Oena. YmanuTh BCE €ro 3JIEMEHTHI, PaCMOIOXKEHHbBIE TIOCIE TIEPBOr0 CUMBOJIA
npo0ena, BKJIIOYast U 3TOT Mpooer.

File59. Jlan cumBOIBHBIHN (aiis, comepskaliuii Mo KpailHeil Mepe OUH CUMBOJ IIPO-
Oena. YIanuTh Bce €ro 3JIEMEHTHI, PACIOJI0KEHHBIE MTOCIE MOCIETHETO CUMBO-
Ja npoOesa, BKIoYast U 3TOT Ipooer.

File60. lan cumMBOIBHBIN (aiis, comeprkamiuii Mo KpaitHeil Mepe OIUH CUMBOJ IIPO-
Oena. YIamuTh BCe €T0 3JEMEHTHI, PaCloJI0KEHHbIE TIepe] IEPBBIM CHUMBOJIOM
npo0ena, BKJIKOYAasi U 3TOT Mpooer.

File61. [lan cumBOIBHBIN (aiis, comepkaliuii Mo KpaitHei Mepe OIUH CUMBOJ IIPO-
Oena. YnanuTh BCE €ro 3JIEMEHTHI, PACIIONIOKEHHBIE TIEpe]] TOCIEAHUM CUMBO-
oM Tipo0erna, BKITFoYasi U 3TOT MpoOel.

File62. Jlan cuMBonbHBIN (aiin. YIIOPSIOYUTh €ro IEMEHTHI TI0 BO3PACTAHUIO HX
KOZIOB.



80 M. 3. AbpamsiH. AneKTpoHHbIN 3agadHnk Programming Taskbook 4.4

File63. /lano menoe uncio K (>0) u ctpokoBsiit ¢aiin. Co3maTh ABa HOBBIX (aiina:
CTPOKOBBIM, COAEpKAIIUK NepBble K CUMBOJIOB KaXXI0M CTPOKM HCXOIHOTO
(haitira, 1 CHMBOJIBHBIN, CoAep KA K -1 CHMBOJI Ka)KI0H CTPOKH (€CIIH JIJTHHA
CTPOKH MeHble K, TO B CTPOKOBBIM (haiijl 3amuChIBA€TCA BCS CTPOKa, a B
CUMBOJIbHBIN (haiin 3amuchiBaeTCs Mpooen).

File64. Jlan ctpokoBsiii ¢aiin. Co3maTh HOBBIM CTPOKOBEIN (haiij, comep Kallnii Bce
CTPOKH UCXOJHOTO (haiiiia HauMEHBIICH JUIUHBI (B TOM ke MOPSJIKE).

File65. Jlan ctpokoBsiii daiin. Co3maTh HOBBINM CTPOKOBBIH (haiii, copepKalinii Bce
CTPOKH MCXOAHOTO (haiiyia HauOobIIeH IJTUHBI (B OOPAaTHOM IMOPSJIKE).

File66. /lan crpokoBsiii daiin. Co3maTh HOBBIN CTPOKOBBIN (aiill, B KOTOPOM CTPOKH
13 UCXOAHOTO (haiiyia pacrojaraiuch Obl B JieKcukoepaguueckom MOPSAKe, TO
€CTh 110 BO3PACTaHUIO KOJOB UX CUMBOJIOB, HAYMHASI C TIEPBOTO CUMBOJIA.

File67. Jlan cTpokoBbIii (haiii1, comepkamuii 1aThl B (opMare «IeHb/MECAI/TOI,
pUYeM MO/ JICHb U MECSII] OTBOJIUTCS TI0 JIBE TO3UIIUH, a O] TOJ — YEThIpe
(manpumep, «16/04/2001»). Co3narb ABa Qaiina LeabIX YUCEN, NEPBbIA U3 KO-
TOPBIX CONIEPKUT 3HAYCHUS JAHEH, a BTOPOl — 3HAYEHUsSI MECALECB AJs JaT U3
HMCXOTHOTO CTPOKOBOTO (haiiia (B TOM K€ MOPSIIKE).

File68. /lan cTpokoBbIii daiin, comepkammii 1aThl B (popMaTe, OMMCaHHOM B 3aj1a-
Huu File67. Coznats ABa (aiina nenblx Yrcell, MepBblil U3 KOTOPBIX CONEPIKUT
3HAYCHHSI MECSIIEB, 2 BTOPOM — 3HAYCHHMsI JIET JJIS J1aT W3 MCXOAHOTO CTPOKO-
Boro (aityia (B 0OpaTHOM HOpsIAKE).

File69. Jlar cTpokoBbIii (haiii1, comepkamimii qaTel B (hopMare, OMMCaHHOM B 3a/a-
Huu File67. Co3nath HOBBIN CTPOKOBBIN (paiii, comeprKamuil BCe JTETHUE JaThl
13 ucxoaHoro (aitna (B Tom xe nopsiake). Eciu narel ¢ TpeOyemMbIM BpeMeHeM
roza B (paiiyie OTCYTCTBYIOT, TO OCTaBUTh PE3YJIbTHPYIOMINM (haliil MyCTHIM.

File70. Jlan ctpokoBbIii aiis, comepkamniuii 1aTel B opmare, ONMHCAHHOM B 3a-
nanun File67. Co3narh HOBBIN CTPOKOBBINM (paiis, copepsKaiiuii Bce 3UMHUE
JaThl U3 UCXomaHoro (aitma (B oOpaTtHOM mopsiake). Ecim garel ¢ TpeOyeMbiM
BpeMeHEeM Tojia B (aiijie OTCYTCTBYIOT, TO OCTAaBUTh PE3YJIbTUPYIOMIUNA (aitn
MyCTHIM.

File71. Jlan crpokoBwIii (aiin, comepkaiiuii 1atel B GopMare, ONMMCAHHOM B 3a-
nanuu File67. Haiftu cTpoKy, copepkKalryio caMyr paHHIOI BECEHHIOIO JIary.
Ecnu natel ¢ TpeOyeMbIM BpeMeHeM roja B (haiije OTCYTCTBYIOT, TO BBIBECTU
MyCTYIO CTPOKY.

File72. Jlan ctpokoBbIii daiis, comepkamiuii 1aThl B (opMare, ONMMcaHHOM B 3ajia-
Hun File67. Haiitu cTpoKy, cofepikainyro caMmyro IMO3IHIOI0 OCEHHIOIO JaTy.



[BouYHbIe (TUNU3UPOBaHHLIE) dhannbl 81

Ecnu natel ¢ TpeGyeMbIM BpeMeHeM rojia B ¢aiiie OTCYTCTBYIOT, TO BBIBECTH
MYCTYIO CTPOKY.

File73. Jlan cTpokoBbIii daiin, comepkamimii 1aTel B popMare, ONMMCaHHOM B 3a/1a-
Huu File67. Co3nars HOBBIM CTPOKOBBIN (haiiil, B KOTOPOM JIaThl U3 UCXOTHOTO
daiina pacronaraiuch Obl B MOPsAIKE YObIBAaHUS.

Ucnonb3oBaHue channoB ans paboTsl ¢ MaTpuuamMm

Mampuyeii pazmepa M X N Ha3bpIBaeTCs NPSAMOYTOJIbHAsI TaOJIMLa YUCE, CO-
nepxkamiasi M ctpok u N ctonOuoB. [1yist paboTsl ¢ MaTpuiaMu 0OBIYHO UCTIONB3YIOT-
csl 08ymepHble maccussl (CM. 3aaanust rpynnsl Matrix). JlaHHBIA TYHKT MOCBSILEH
crocobam 00pabOTKH MaTpHll, XpaHALIUXCS B TUMM3UPOBAHHBIX (haiiyiax HAa BHEIII-
HUX HocuTelsX (Auckax). Kak u B oCTajbHBIX 3alaHUSX Ha 00paOOTKy (paiaoBBIX
JNAHHBIX, TIPHU BBIIIOJIHEHUH 3a/IaHUI U3 JAHHOTO IyHKTA He cledyem UCIOJIb30BaTh
BCIIOMOT'aTeJIbHbIE MAaCCUBBI, COAEp KaIlie Bce (aiioBbIE AIEMEHTHI.

File74. Jlanbr nBa nensix uncia /, J u (aiiia BENICCTBEHHBIX YHMCEII, COJACPIKALTUN
AJIEMEHTHI KBaJI[paTHOM MaTpuilbl (10 CTpokam). BBIBECTH 3JIEMEHT MaTpHIIbI,
PacIoyIOKeHHBIN B /-1l cTpoke U J-M cTOJI011e (CTPOKU U CTOIOIBI HyMEPYIOTCS
ot 1). Ecnu TpebyeMblii 3JIEMEHT OTCYTCTBYET, TO BhiBeCTH 0.

File75. Jlan ¢aiin BenecTBEHHBIX YMCEN, COACP AU 3JIEMEHThI KBaJIPATHOM Mat-
putibl (o crpokam). Co3aaTh HOBBIA (haiiil, COAEPKAIINUNA JIEMEHTHI MaTPHIIBI,
TPAaHCHOHUPOBAHHOW K MCXOJIHOM.

File76. Jlanbl nBa daiina BEIIECTBEHHBIX YUCEI ¢ IMCHAMU S 4 B Sp, colepKaliue
AJIeMEHTHI KBajpaTtHbiX marpull 4 u B (1o crpokam). Co3nare HOBBIN (haili ¢
UMEHEM S, COIEPKALIUNA AIIEMEHTHI pou3BeacHus 4-B. Ecnu matpuusl 4 u B
HEJb3s IEPEMHOXKATh, TO OCTaBUThH (aiil S¢ MyCTHIM.

File77. Jlanbl nBa nensix uncna /, J v (aiia BENICCTBEHHBIX YHCEII, COJACPIKALTUN
AJIEMEHTHI TIPSMOYTOJIBLHON MaTPUIIbI (IO CTPOKam), MPUYEM MEPBBIA AIEMEHT
daiina comepKUT KOJTUYECTBO CTOJIOIOB MaTpHIlbl. BrIBECTH 31€MEHT MaTpH-
b, PACIIOJIOKEHHBIN B /-l CTpOKe U J-M cToOLEe (CTPOKU U CTOJIOLBI HyMe-
pytotcs oT 1). Ecnu TpeGyemMsblii 371IeMEeHT OTCYTCTBYET, TO BbhiBeCTH 0.

File78. [lan ¢aiin BemecTBEHHBIX YHCEN, COACPKAIIUN AIEMEHTBI MPSMOYTOIBHON
MaTpuIbl (IO CTpOKaM), MpUYEM TEPBBIA dJIEMEHT (aiijaa CoAepKUT KOIHYIe-
CTBO CTOJIOIOB MaTpuilbl. Co37aTh HOBBIM (Dail TOM e CTPYKTYpHI, coaepka-
U MaTpUIly, TPAHCIIOHUPOBAHHYIO K UCXOJHOM.
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File79. [danbl nBa ¢aiina BeleCTBEHHBIX 4YUCel ¢ uMeHamMu Sy, U Sp, coaepika-
IIUE BIIEMEHTHI MPAMOYTOJIbHBIX MaTpull A U B (0 CTpoKam), IPUYEM MIEPBBII
AIIEMEHT KaXXA0ro (haiisia COAEp KUT KOJTMYECTBO CTOJIOIIOB COOTBETCTBYIOIICH
Matpuilsl. Co3nate aiiin Toi e CTPYKTypbl C UMEHEM S¢, CoAep Kalluii de-
MEHTBI npousBencHus A-B. Ecaum marpuubl A u B Henp3s NEPEeMHOXaTb, TO
ocTaBuTh (ailn S¢ MyCThIM.

File80. /lan daiin BemecTBEHHBIX YUCEI, CONEPIKAIIHIA AIEMEHTHI BEPXHETPEYTOJIb-
HOM Matrpuilel (o ctpokam). Co3maarh HOBBIM (hailsl, comepKamuid 3IEMEHTHI
HEHYJICBOW YacTH JJaHHOW MaTpuIlbl (110 CTpOKam).

File81. /lan ¢aiin BemecTBEHHBIX YHUCEI, COACPIKAIIMHI IIEMEHTHI HUKHETPEYTOJTb-
HOM matpwuilsl (1o crpokam). Co3naTh HOBBIN (haidy, copep Kallui 3JIeMEHTHI
HEHYJIEBOW YacTH JaHHON MaTpuUlbl (IO CTPOKaM).

File82. Jlan ¢aiin BeleCcTBEHHBIX YUCEN, COAECPIKAIIMHA 3JIEMEHTBI TPEXIHMAaroHasb-
HOM matpuilsl (1o crpokam). Co3naTh HOBBIN (aiii, copepKaniuil 3JeMEHThI
HEHYJIEBOW YaCTH JAHHON MATpULBbI (IO CTPOKaM).

File83. /lansr nBa nensix uncia /, J u (aia BEIICCTBEHHBIX YHCEII, COACPIKAIIHI
HEHYJIEBYIO YaCTh BEPXHETPEYroJibHON MaTpulibl (1o cTpokam). BeiBecTu mo-
PSAIOK MATPHIBI M €€ DIIEMEHT, PACIIOI0KEHHBIN B /-M CTPOKe U J-M CTOI0IIe
(ctpoku u cTonbubl Hymepyrores ot 1). Ecnu TpeOyemblil 31€eMEeHT HaXOauT-
Cs B HYJIEBOM YaCcTH MaTpUIlbl, TO BbIBeCTH (; €ClIM 3JIEMEHT OTCYTCTBYET, TO
BbIBECTU — .

File84. /lanwr nBa nensix uncia /, J u (aia BEIICCTBEHHBIX YHCEII, COACPIKAIIHIA
HEHYJIEBYIO YacTh HIKHETPEYTrOJIbHOM MaTpHilbl (10 cTpokam). BriBecTu mo-
PSAIOK MaTPUIIBl U €€ AJIEMEHT, PaclOI0XKEHHbIN B /-i1 cTpoke U J-M cTonoIe
(ctpoku u cronbubsl Hymepyrores oT 1). Ecnu TpeOyemblil 31eMEeHT HaXOauT-
Cs B HYJIEBOM YacTH MaTpUllbl, TO BbIBeCTH (; €CIIM 3JIEMEHT OTCYTCTBYET, TO
BbIBECTH — .

File85. /lanwr nBa nensix uncina I, J u (aiiia BEIIECTBEHHBIX YHCEI, COACPIKAIIHIA
HEHYJIEBYIO YacTh TpPEXJAHaroHajdbHON MaTpullbl (10 cTpokam). BeiBecTH mo-
PSAIOK MaTpUIIbl U €€ AJIEMEHT, PaCIOJI0KEHHbIN B /-i1 cTpoke U J-M cTonoue
(ctpoku u cTosiOubl HyMepyroTcst oT 1). Eciau TpeOyemblil 2IeMEeHT HaXOIWT-
Csl B HYJICBOM 4acTU MAaTPHIIbI, TO BbIBECTH (; €CIIM 3JIEMEHT OTCYTCTBYET, TO
BbIBECTH — 1.

File86. an daiin BemecTBEHHBIX YUCEN, COMEPIKANTUN HEHYJIEBYIO YacTh BEpPXHE-
TpeyrojbHOM MaTpuIlsl (1Mo ctpokam). Co3naTh HOBBIN (aiii, coaepKaiuii Bce
AJIEMEHTHI TAaHHOW MaTpuIlsl (IO CTpOKam).
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File87. Jlan ¢aiin BerecTBEHHBIX YHCEN, COJACPKAIIUN HEHYJIEBYIO 4acTh HU)KHE-
TpeyroJibHOM MaTpullbl (1o cTpokam). Co3narh HOBBIN (aiin, conepkaiuii Bce
3JIEMEHTHI JaHHON MaTPHIlHI (IT0 CTPOKaM).

File88. /lan ¢aiin BelecTBEHHBIX YHCEN, COACPIKAIIMI HEHYIEBYIO YaCTh TPEX/I1a-
TOHAIBHOM MaTpuilbl (o ctpokam). Co3naTh HOBBIM (paiii, comeprKaiiuii Bce
AJIEMEHTBI JAHHOW MaTpUIbI (TIO CTPOKaM).

File89. lanwl nBa (aityia BemecTBEHHBIX 4Yucell ¢ UMeHaMH S4 U Sp, couepxka-
II1MEe HEHYJIEBbIE YAaCTU BEPXHETPEYrOJbHBIX MaTpull 4 U B (MO cTpokam).
Co3nate HOBBIU (paiii ¢ UMEHEM S¢, ColepkKalluil HEHYJIEBYIO YacTh IPOU3-
BeneHus1 A-B (no crpokam). Ecnum marpunbl 4 U B Helb3s NEPEMHOXKATh, TO
OCTaBUTH (a1 S¢ MyCTHIM.

File90. [dausr nBa ¢aiina BeleCTBEHHBIX YHCEN ¢ uMeHaMu Sy U Sp, colepiKa-
M€ HEHYJEBbIE YAaCTH HWKHETPEYTroJbHBIX MaTtpull A U B (1o cTpokam).
Coznarb HOBBIA (aitn ¢ uMeHeM S¢, CoIep)KallMi HEHYJIEBYIO 4acTh IMpPO-
u3BeneHust A-B (o crpokam). Eciim Mmarpuniel A u B HENb3s IEPEMHOXKATh, TO
OCTaBUTH (pailnn S MyCTHIM.

TekcToBble haunbl

VYcnoBue BuAa «J1aH TEKCTOBBIM (aill» 03HAa4aeT, 4To B HAOOpE MCXOMHBIX
JTAHHBIX yKa3aHO ums JaHHOTO (aitna (TekcToBas cTpoka). Bee mcxomubie (aiisl
B 3aJaHUSIX JAHHOW TPYIIIbI CYMTAOTCS CYIIECTBYIOIIUMU. DIIEMEHTHI MCXOIHBIX
(aitioB creAyeT CUMTHIBATh C MOMOIIBIO CTaHJAPTHBIX MPOIEAYpP HCHOIb3yEMOTO
SI3bIKa MPOTPAMMHUPOBAHHUSI.

Ecau B 3amanum TpedyeTcs co3aark HOBBIN (aili, To UM co3aBaemMoro (aitna
TaK)Ke BXOIUT B HAOOP MCXOAHBIX JIAHHBIX (M, KaK MPABUIIO, SBIISAETCS MOCICIHUM
AJIEMEHTOM 3TOT0 Habopa). 3amuchiBaTh JIEMEHTHI B co3/1aBacMble (Wil Monudu-
upyemMbie) (pailyibl clieyeT ¢ MOMOIIbI0 CTAaHAAPTHBIX MPOLEIYP HCIOJIb3yeMOTro
SI3bIKA TTPOTPAMMHPOBAHUSI.

MakcuMambHBIN pa3Mep UCXOIHBIX (haliIOB HE YCTaHABIMBACTCSA, TIOITOMY IpU
pElIeHUH 3aJaHuil He CleyeT HCIOIb30BaTh BCIIOMOraTeIbHbIe MACCHUBBI, CONEP-
Kalue BCE DJIEMEHTHl MCXOIHBIX (DAiJIOB, OJHAKO TOMYCKAETCS HCIIOIb30BaHUE
8CNOMO2AMENbHBIX PAlLN08.

Hcnonb3yembie B 3aJaHUSIX TUIM3UPOBAHHBIE (hailiibl yAOBIETBOPSIOT YCIOBH-
sIM, KOTOpBIC TIEPEUNCIICHBI B Hadasie paszaena « Tumu3upoBaHHbIC (aniIby.
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OcHOBHbIe onepauuu ¢ TeKCToBbIMU haunamum

Text1*. Jano umsa daitna u uensie nmonoxkurensubie yrcia N u K. Co3marh Tek-
CTOBBIM (paiiil C yKa3aHHBIM UMEHEM M 3amucarh B HEro N CTPOK, Kaxias u3
KOTOPBIX COCTOUT U3 K CUMBOJIOB «*» (3BE3/10YKa).

Text2. Jlano ums daitna u menoe uucio N (0 < N < 27). Co31arh TEKCTOBBIN (aii
C YKa3aHHBIM MMEHEM U 3amucaTh B HEro N CTpOK: MepBas CTPOKa JOJKHA
coziepKarb cmpounyto (TO €CTh MaJICHbKYI0) JIATUHCKYIO OYKBY «a», BTOpas
— OyKkBBI «aby», TpeTbst — OYKBBI «abc» W T.II.; MOCIEIHSS CTPOKAa JOJHKHA
cofiepkaTh N HayaldbHBIX CTPOUHBIX JIATUHCKUX OYKB B aji(DaBUTHOM MOPSIJIKE.

Text3. Jano umsa daiina u nemoe yucio N (0 < N < 27). Co3narh TEKCTOBBIN
(aiin ¢ ykazaHHbBIM MMEHEM M 3amucarb B Hero N CTPOK JUIMHBI N; CTpoKa
¢ Homepom K (K = 1,...,N) nomkHa cojaepxatb K HadaJdbHBIX HPONUCHBIX
(TO ecTh 3amIaBHBIX) JATUHCKUX OYKB, JOIMOJHEHHBIX CIIpaBa CUMBOJAMH «*)
(3Be3mouka). Hampumep, miist N = 4 ¢aiin 10JDKeH CoepKaTh CTPOKU «A** ¥y,
«AB**y, « ABC*y», «KABCDy.

Text4*. Jlan texctoBblii (hailyi. BhIBECTH KOJHMUYECTBO COACPKAIIUXCS B HEM CHM-
BOJIOB U CTpOK (Mapkepsl koHIIOB cTpok EOLN u konma ¢aiina EOF npu
MOJICYETE KOJIMUECTBA CUMBOJIOB HE YUUTHIBATD).

Text5. Jlana cTpoka S u TekcToBbIi (haiina. JlobaBUTh CTPOKY S B KoHell (aiiia.

Text6. Jlanbl qBa TeKCTOBBIX Qaita. Jo0aBUTH B KOHEIl TIepBOTO (haiiina coaepKu-
Moe BTOporo (haiina.

Text7. Jlana ctpoka S u TekcToBbIN Qaitn. Jlo6aBUTh CTPOKy S B Hadano ¢aiina.

Text8. [lanbr agBa TeKCTOBBIX (haitiia. J[o0aBuUTh B Ha4alio mepBoro (Qaiina coaepiku-
Moe BToporo (aiina.

Text9. [lano nenoe uncio K U TeKCTOBbIH (aiii. BcTaBUTh MyCTyIO0 CTPOKY IEepen
cTpokoi ¢aiina ¢ HomepoMm K. Eciii CTpoKu ¢ TaKUM HOMEPOM HET, TO OCTABUTh
daiin 6e3 N3MEHEHUM.

Text10. Jlano 1enoe uncino K u TeKCTOBBIN (paitii. BcTaBUTh MyCTYIO CTPOKY IOCIIE
cTpoku (haiisia ¢ HomepoM K. Eciii CTpOKH ¢ TAKUM HOMEPOM HET, TO OCTABUTD
daiin 6e3 U3MEHEHHIA.

Text11. Jlan TexcToBblit ¢aiin. [IpoayomupoBarh B HEM BCe MYCThIe CTPOKH.

Text12. Jlana crpoka S 1 TeKCTOBBIN (aityl. 3aMeHUTH B (paiisie Bce MyCThIe CTPOKH
Ha CTPOKY S.

Text13. Jlan HenmycToi TEKCTOBBIN (aiil. YIaIuTh U3 HETO TIEPBYIO CTPOKY.

Text14. Jlan HenmycToi TEKCTOBBIN (aiiyi. YIaIuTh U3 HETO TMOCIEIHIOK CTPOKY.
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Text15. Jlano nenoe yucino K u TEKCTOBbIM (ain. YaamuTh u3 (aina CTpoKy
¢ HomepoM K. Eciu CTpoKHM ¢ TakMM HOMEPOM HET, TO OCTaBUTH (pailn 6e3
U3MEHEHUM.

Text16. /lan TekcTOBBIN ¢ail. YnaauTh U3 HEro BCe MyCThIE CTPOKH.

Text17. [lans! aBa TekcTOBBIX (aitna. JJ00OaBUTh B KOHEI Ka)KIOW CTPOKH IIEPBOTO
¢aiisia COOTBETCTBYIOIIYIO CTPOKY BToporo (aitna. Eciau Bropoit ¢aiin kopoue
MIEPBOTO, TO OCTABILIUECS CTPOKU MEPBOTo (paiiyia He U3MEHSATb.

Text18. Jlano menoe uncio K U TEKCTOBBIN (aiiia. YIaluTh W3 KaKIOH CTPOKH
¢aiina nepbie K CUMBOJIOB (€C/M JJIMHA CTPOKU MEHbIe K, TO yIaluTh U3
HEe BCE CUMBOJIBI).

Text19. Jlan TekcTOBBIH (aiisl. 3aMEHUTh B HEM BCE MPOIUCHBIC PYCCKUE OYKBBI Ha
CTPOYHBIE, & BCE CTPOYHBIC — Ha MPOIHUCHBIE.

Text20. [lan TexcToBBIN (aiin. 3aMEHHTh B HEM BCE MOJPS MAyIIHME PoOeibl Ha
OJIUH MPOOEII.

Text21*. Jlan TekcToBbIi (aiiy, comepkainii 6onee Tpex CTPOK. YIaIuTh U3 HEro
MIOCJICTHUE TPH CTPOKH.

Text22. Jlano nenoe gncno K (0 < K < 10) u TekcTOBBIH (aiin, comepxarnimii oiee
K ctpok. Ynanuts u3 daitna nociaeaaue K CTpOK.

Text23. Jlano nemnoe uncio K (0 < K < 10) u TeKCTOBBIH (aii, coaepxamuii 0omnee
K ctpok. Co3nath HOBBIN TEKCTOBBIN (pailn, conepkamuii K mocaeaHux CTPOK
HCXOAHOTO (haia.

AHanus u ¢popmaTnpoBaHue TeKkcTa

Text24. Jlan TexctoBblii (aityr. HaliTu konmuecTBO ab3aIeB B TEKCTE, €CIIH ab3allbl
OTJIEJISAIOTCS IPYT OT JIpyra OAHOW WJIM HECKOJIbKHMH ITYCTHIMU CTPOKAMH.
Text25. Jlano nenoe uucino K ¥ TeKCTOBBIN (aitin. Yaanute u3 daiina ad3arl ¢ Home-
poM K (ab3a1rel OTIEISAIOTCS APYT OT Jpyra OJHOMN WIIM HECKOJBKHUMHU ITYCTHIMH
ctpokamu). [lycThie CcTpOKH, IPEAIMISCTBYIONIME U CICIYIONINE 32 YIAISICMbIM
ab3arieM, He yaamaTh. Ecnu ab3ai ¢ JaHHBIM HOMEPOM OTCYTCTBYET, TO OCTa-

BUTH (pailyn 6e3 U3MEHEHHUI.

Text26. /lan tekcroBblii (aitn. Haiit kommdecTBO ab3allieB B TEKCTE, €CIIM IIEp-
Basi CTPOKa KakJoro ad3aiia HaUMHAETCs ¢ 5 MpoOesioB («KpacHas cmpoxay).
[TycThle cTpOKM MEXIy ab3aliaMyd HE YYUTHIBATb.

Text27. Jlano nenoe umcio K W TEKCTOBBIM Gaiin. Yiaanute u3 (aiina ad3al ¢
HOMepOM K (a03a1ibl BBIAEISIOTCS ¢ TOMOLIBIO KPACHOU CMPOKU — CM. 3a/IaHUE
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Text26). Ilyctbie cTpoku Mexay ab3aliaMyu HE YYUTHIBATh M HE yAauaTh. Eciu
a03a1l ¢ JTaHHBIM HOMEPOM OTCYTCTBYET, TO OCTaBUTH (aiin 0e3 W3MEHEHUH.

Text28. llan TekcToBbIl (aitl. AG3aIbl BBIACISIOTCS B HEM C TIOMOIIBIO KPACHOU
cmpoxu (cM. 3ananne Text26), a myCThIX CTPOK HET. BcTaBuTh Mexay cocen-
HUMH ab3ariaMu 1Mo OJHOM ITyCTOM CTpOKe (B HAa4aJlo U KOHeI] (hailyia mycThIe
CTPOKHU HE JOOABIISTH).

Text29. Jlan TekcToBbIi (aits. BeiBecTn mepBoe C10BO TEKCTa HANOOIbIIEH JITTHHBI.
Cnosom cuutath HAOOP CUMBOJIOB, HE COIEpX AIIUN MPOOETOB U OrpaHUYEH-
HBIM TIpo0esiaMy W1 HayaJoM/KOHIIOM CTPOKH.

Text30. Jlan TekcToBblid (baityi. BeiBecTH mocieaHee CIOBO TEKCTa HAMMCHbBIICH
miHbl. C1060M CUUTATh HAOOP CUMBOJIOB, HE COZIEp KAl TPOOEIOB U Orpa-
HUYCHHBIN MpoOeIaMu WU Ha4aJlOM/KOHIIOM CTPOKH.

Text31. Jlano nenoe uncino K u TekcToBbli (aiiir. Co3maTh CTPOKOBBIN (haiiT U 3aru-
caTh B HEro Bce cioBa JMHbI K U3 ucxonuoro (daitna. Crosom cuutarh HAOOP
CHUMBOJIOB, HE COJIEpKaIlMi MPOOETOB, 3HAKOB MPENUHAHUS U OTPAaHUYCHHbBIN
npoOesiaMu, 3HaKaMU MpPENUHAHUS WM Ha4alaoM/KOHIIOM cTpoku. Eciu ucxon-
HBIN (hailJl He COEPIKUT CJIOB JUIMHBI K, TO OCTABUTh PE3YJIbTUPYIOMINN (aitn
MyCTHIM.

Text32. an cumBon C — mponuchnas (3arinaBHas) pycckas OyKBa M TEKCTOBBIH
¢aiin. Co3math CTPOKOBBIN (Dailyl U 3amucaTh B HETO BCE CIIOBA M3 MCXOTHOTO
daiina, HauMHAIOUMECS HA 3Ty OyKBY (IIPOMUCHYIO WM CTpOuHYI0). Crnosom
CUMTaTh HAOOP CUMBOJIOB, HE COJAEPKALUN MPOOETOB, 3HAKOB MPENUHAHUS U
OTpaHUYCHHBIN pobeamMu, 3HaKaMu MPENMHAHUS WIH Ha4aJlOM/KOHIIOM CTPO-
ku. Eciam ucxogusii aiin He CONEpIKUT MOAXOASIINUX CJIOB, TO OCTaBUTh pPe-
3YJIBTHPYIOMHHN (Paiiia MmyCcThIM.

Text33. Han cumBon C — cmpounas (MaleHbKas) pycckass OykBa W TEKCTOBBIM
¢daitn. Co3ngark CTPOKOBBIM (paiil M 3amucarh B HETO BCE CJIOBAa M3 HMCXOJ-
Horo (ailna, cogepskaiiue XoTs Obl ofHy OykBy C (NPONMUCHYIO WM CTPOY-
Hy10). Co6om cuntarh HA0OP CUMBOJIOB, HE COAEPKAIIUM MPOOEIOB, 3HAKOB
NpEenyHAHKUS U OrpPaHUYEHHBIA MpoOenaMu, 3HaKaMU MPENUHAHUS WU Hada-
JIOM/KOHIIOM CTPOKH. EcCiii MCXOmHBIN (aiii He COACPKHUT MOAXOIAIINX CJIOB,
TO OCTaBUTH PE3YJAbTUPYIOUINI (HaisT MyCThIM.

Text34. [lan TekcToBBIN (haii, comep Kalliyi TEKCT, BRIPOBHEHHBIH 110 JICBOMY Kparo.
BBIpOBHATH TEKCT MO MpaBOMY Kparo, AJOOABHB B HA4aJl0 Ka)XJOW HEMyCTON
CTPOKH HY>KHOE KOJMYECTBO MPOOENIOB (IUMPHUHY TEKCTa CUUTaTh paBHOU 50).

Text35. Jlan TekcTOBBIH (aiin, comepsKamiuii TEKCT, BRIPOBHEHHBIN 10 JIEBOMY KParo.
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BBIpOBHATH TEKCT MO LEHTPY, J0OABUB B HAa4aJlO Ka)KJO0M HEMYCTOM CTPOKHU
HY>KHOE KOJIMYECTBO MPOoOesioB (IMPHUHY TeKcTa cunuTaTh paBHOU 50). CTpoku
HEUETHOM JUIMHBI Nepe]l LICHTPUPOBAHUEM JOIOJIHATH CJIEBA IPOOEIOM.

Text36. Jlam TexcToBBIN (ailil, coaepKamuii TEKCT, BRIPOBHCHHBIA IO IIPABOMY
Kparo. BBIpOBHATH TEKCT IO LUEHTPY, YAAIUB U3 KAXKIOU HENYCTOM CTPOKH IO-
JIOBUHY HayaJbHBIX MP00OenoB. B cTpokax ¢ HEYETHBIM KOJIMYECTBOM Hayajlb-
HBIX NMPOOEJIOB Nepe/ IEHTPUPOBAHUEM YIAJSAThH MEPBbIN Ha4aJIbHbII MPOOEIL.

Text37. Jlan TeKcTOBBIH (aiin, comepKalnuii TEKCT, BRIPOBHEHHBIH 10 JIEBOMY KPAfo.
AO03a1pl TEKCTa Pa3JIeIIOTCS OJHON IyCTOM CTPOKOW. BBIPOBHATH TEKCT 1o
wupure (TO €CThb U MO JIEBOMY, U IO IMPaBOMY Kparo0), YBEJIUYUB B KaxIOu
HEIyCTOM CTpOKE (KpOME€ MOCHEIHHMX CTPOK a03aleB) KOJUYECTBO MPOOEIOB
MEX1y CJIOBaMH, HaYMHAs C MOCJEIHEro mpodena B CTPOKE (IIMPHUHY TEKCTa
cuurtarb paBHo# 50).

Text38. Jlano menoe unciao K (>25) U TEKCTOBBIN (aiis, conepKaIifii TEKCT, BbI-
POBHEHHBIM MO JIEBOMY Kpar. A03albl TEKCTa OTAENSIOTCS IPYr OT Jpyra
OJIHOM mycTol cTpokoi. OTgopmMaTupoBaTh TEKCT TaK, YTOOBI €r0 MIUPHUHA HE
npeBocxonniia K mo3uuui, U BBIPOBHATH TEKCT IO JIEBOMY Kparo, COXPaHUB
neneHue Ha ab3aibl. [IpoGenbl B KoHIIE CTPOK yaanuTh. CoXpaHuTh oTdopMma-
TUPOBAHHBIN TEKCT B HOBOM TEKCTOBOM (haiine.

Text39. [lano nenoe uucio K (> 25) 1 TEKCTOBBIH (aiiil, CoepKaiinuil TEKCT, BHIPOB-
HEHHBIN IO JIEBOMY Kparo. AO3allbl BBIICISIIOTCS B HEM C MOMOIIBIO KPACHOU
cmpoxu (5 HadalbHBIX MPOOENOB), a MyCThIX CTPOK HET. OThopMaTHPOBAThH
TEKCT TaK, 4YTOObl €ro IIMpUHA HE IpeBocxoauiia K Mo3ulMid, U BBIPOBHSITH
TEKCT MO JIEBOMY Kparo, COXpaHUB JeineHue Ha ab3arpl. [IpobGensl B KoHIIE
CTpoK yaanuTb. COXpaHUTh OT(POPMATUPOBAHHBINA TEKCT B HOBOM TEKCTOBOM
daiie.

TekcToBble ¢hannbl ¢ YUCNOBOU UH(pOpMaLnen

B 3aganusx Ha oOpabOTKy TEKCTOBBIX (halIoB C 4YMCIOBOM MH(pOpMaluein
IPEANnonaraercsi, YTo B M300paKEHUAX BEIIECTBEHHBIX UYHUCEN, COAEPKALIUXCS B
TEKCTOBBIX (paitax, IpoOHAas 4acTh OTHAENSAETCS OT LEJON YacThu ACCATUIHON mou-
KOU.

Text40. Jlaubl aBa daitia HeabIx Yrcesl OAuHAKOBOro pasMepa. Co3aarh TEKCTOBBIM
daiis1, comepKaliuil 3T YKCia, PacloOKeHHbIE B JBA CTOJIONA MIUPUHOU T10
30 cuMBOJIOB (B MEPBOM CTOJOIIE COAEPKATCS YUCIA U3 TEPBOIO MCXOAHOTO
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(aitiia, BO BTOpoM — u3 BTOpOro (aitna). B Hauano u KoHEIl KaxJ0il CTPOKH
TEKCTOBOTO (paitna 106aBUTH pazaenutens «|» (kox 124). Yucna BbIpaBHHUBa-
FOTCS TI0 TIPABOMY Kparo CTOJIOIA.

Text41. [lans! Tpu daiia 1enbix 9ucen OAMHAKOBOTO pa3mepa. Co3aarh TEKCTOBBIHM
(aiis, comeprKaImii 3TH YHUCIIa, PACIIOI0KEHHBIC B TPH CTONOIA IHUPHHOM 1O
20 cuMBOJIOB (B KaKJIOM CTOJIOIIE COJEPKATCsl YMCIa U3 COOTBETCTBYIOIIETO
ucxonHoro (aiina). B Hauano u KOHeI KaXKJOW CTPOKH TEKCTOBOrO (aiina
n00aBUTh pazaenuTenb «|» (koa 124). Hucna BeIpaBHUBAIOTCS MO JIEBOMY Kpato
croioria.

Text42. [laubl BemiecTBeHHbIe uncia A, B u uenoe yucio N. Co3aarh TEKCTOBBIH
daiin, comepikaiuii TabNUIy 3HaYeHUN (YHKIUK /X HA TPOMEXYTKE [A, B]
¢ marom (B — A)/N. Tabnuua cOCTOUT W3 JIBYX CTOJOIIOB: C apryMEHTaMH X
(10 mo3unuii, u3 HUX 4 MO IPOOHYIO YaCTh) U CO 3HAYCHUSIMU +/X (15 mo3unuii,
13 HUX 8 1o ApoOHYIO Y4acTh). CTONOIBI BRIPABHUBAIOTCS 1O TIPABOMY Kparo.

Text43. [ausl BemecTBeHuble uncia A, B u nenoe yucio N. Co3aarh TEKCTOBBIH
(aitn, comepkammuii TabnuIy 3HaUYeHWN (GyHKOUN sin(x) U cos(x) Ha Tpome-
KyTke [4,B] ¢ marom (B — A)/N. Tabauiia COCTOUT U3 TpeX CTOJOIIOB: C ap-
ryMeHTaMu x (8 mo3unuid, u3 HuUX 4 moj APOOHYIO 4acThb) U CO 3HAUYCHUSIMU
sin(x) u cos(x) (mo 12 mo3umuii, 3 HUX 8 MoJ APOOHYIO YacTh). CTOMOIIEI
BBIPABHUBAIOTCS TI0 TIPABOMY Kparo.

Text44. Jlan TekcToBBIN (aiil, Kaxk/1as CTpOKa KOTOPOI'0 U300pakaeT IeJI0e YUCIIO,
JIOTIOJTHEHHOE CJIeBa U CIIpaBa HECKOJIBLKUMHU ITpoOeiaMu. BBIBECTH KOTHYECTBO
ATUX YUCEN U UX CYMMY.

Text45. Jlan TekcToBwIi ¢aiii, Kaxaas CTpoKa KOTOPOTO M300pa)kaeT 1elI0e WIH
BEIIIECTBEHHOE YMCJIO, IOMOJHEHHOE CIEBA U CIIpaBa HECKOJIBKUMHU TpoOeiaMu
(BellecTBEHHbIEC YMCIa UMEIOT HEHYJIEBYIO JPOOHYIO 4acTh). BeiBecTH KomH-
YECTBO YHCEII C HEHYJIEBOU APOOHON YaCThIO M UX CYMMY.

Text46. [lan TekcToBbIN (aiisl, Kaxmas CTPOKa KOTOPOTO COAEPIKUT H300PAKECHISI
HECKOJIBKHUX YHCEJN, pa3fesieHHbIe MpoOeraMu (BEIIECTBEHHBIC YHCIIA UMEIOT
HEHYJIEBYIO ApoOHYI0 yacTh). Co3aarhk ¢ailyn BEeIeCTBEHHBIX YHCEeN, COepiKa-
vl (B TOM e MOpAJIKe) BCe YHCIia U3 UCXOAHOTO (paiina, uMeroIne HeHyre-
BYIO IPOOHYIO YacTb.

Textd47. Jlan TexkcTOBBIN (aiii, Kaxaas CTPOKa KOTOPOTO M300pakaeT Ienoe Wi
BEIIIECTBEHHOE YHCII0, IOMOJIHEHHOE CJIEBa U CTpaBa HECKOIBKUMU IIpoOeTaMu
(BelIecTBEHHBIC YMCIa UMEIOT HEHYJIEBYIO JPOOHYIO 4acTh). BBIBECTH KOJIH-
YECTBO HENbIX YUCEN U UX CYMMY.
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Text48. Jlan TekcToBbI (aits, KaXKaas CTPOKa KOTOPOIO COACPIKUT M300paKCHUs
HECKOJIBKUX YHCEJI, pa3fesiCHHbIe MpoOeraMu (BEIICCTBEHHBIC YHCIIA WUMEIOT
HEHYJIEBYIO IpoOHYI0 YacTh). Co3marh (aiii 1ebIX YUCcesl, COAEpPIKAIIil BCe
IeJIbIE YHCIIa U3 UCXOAHOTO haiisia (B TOM XKe MOPSJIKE).

Text49. Jlan tekcToBbIi (aiia u daiin neasix yucen. J[00aBUTh B KOHEI| KaX[aou
CTPOKH TEKCTOBOTO (haiiia n300paskeHne COOTBETCTBYIOIIETO Yncia u3 Qaiina
1enbix uncell. Ecau daiin mensix yncenn kopode TeKCToBoro (aiiina, To ocTaB-
IITMECsT CTPOKU TEKCTOBOTO (aiija He U3MCHSTD.

Text50. [lan TekcToBbIii daiii. B kaxxnoii ero ctpoke rnepsbie 30 Mo3UInil OTBOASTCS
MOJT TeKCT, a OCTaBIIAsCAd YacTh — IOJA BemiecTBeHHoe uuncio. Co3narh Ba
daiina: cTpoKOBBIN (aiis, coaepKalrii TEKCTOBYIO 4acTh UCXOAHOTO (aiina, u
(aiis1 BEeIIeCTBEHHBIX YKCEN, COACPKAIIMN YHClia U3 UCXOAHOTO daiina (B ToM
Ke TOPSIJIKE).

Text51. Jlan TekcToBbIN daiin, comepkamuil TaONMHUIy W3 TPEX CTOJOIOB Belle-
cTBeHHBIX unceln. IllupuHa cToMOmOB TaOMUIBI U CIIOCOO WX BBIPABHHUBAHUS
SIBIITFOTCSI TIPOU3BOJIBHBIMH, CITCIIHAIBHBIX CHMBOJIOB-pa3IeIUTeNIC Tabaua
He conepxkuT. Co3marh TpH (paiiiia BEIIECTBEHHBIX YHCEN, KaXKIbIH U3 KOTOPHIX
COZICP’KUT YUCIIa U3 COOTBETCTBYIOIIETO CTOIOIA TAOIUIIBI (B TOM XKE MOPSIKE).

Text52. Jlan TexcToBBIN (aiin, comepikamuid TaOIUILy U3 TPEX CTOJOIOB IIEIBIX
yucesa. B Hauvaje W B KOHIIE Ka)XOM CTPOKU TaOJNMIIbI, a TaKKe MEXKIy €€
CTOJIOLIAMU pacrojiaraeTcs cumeon-pazoenumens. Lllupuna cTonO110B TaOIHIEI,
croco0 WX BBIPAaBHUBAHUS W BUJ CUMBOJIA-Pa3ICIUTENS ABISIOTCS MPOU3BOIIb-
HeiMu. Co3aarhk (aii MeabIX YUcell, COACP AU CyMMY YHCEeT M3 KaKIOU
CTPOKH MCXOTHOM TaOJHUIIBI.

HdononHutenbHble 3afaHNA Ha 0OpaboTKy TeKCTOBbLIX hannos

Text53. [lan TexcToBsiii aitn. Co3marh CHMBOJBHBIHN (haiiin, comepiKaniuii BCe 3HaKH
NperuHaHNs, BCTPETUBIINECS B TEKCTOBOM (haiie (B TOM Ke MOPSIKE).

Textd54. [lan TexkcroBbiii (aiin. Co3naTh CHMBOJIBHBIN (haiiil, CoaepIKalllii BCe CHM-
BOJIbI, BCTPETUBIIIMUECS B TEKCTE, BKJIOUas mpoOes M 3Haku mpenuHaHus (6e3
noBTropenuii). CHMBOJIBI pacroiaraTh B MOPSAKE UX IEPBOTO MOSBIICHUS B TEK-
CTe.

Text55. [lan TekcroBbiii (aiin. Co31aTh CHMBOJIBHBIN (haiiil, CoIepIKallii BCEe CHM-
BOJIbI, BCTPETUBIIIHUECS B TEKCTE, BKIJIIOUas MpoOes U 3HaKu mpenuHaHus (0e3
noBropenuii). CUMBOJIIBI pacroiaraTh B OPSIKE BO3pACTAHUS X KOJOB.
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Text56. lan TexcToBblit daiin. Co3naTh CHMBOJIBHBIN (Daiii, colepsKaliuii Bce CUM-
BOJIbI, BCTPETUBILIMECS B TEKCTE, BKIIOUAsi MPoOeN U 3HaKu npenuHanus (6e3
noBTopeHuit). CUMBOJIBI pacrojararh B HOpsAJIKe YObIBAHUS UX KOZOB.

Text57. Jlan texcroBbiii daiin. [lomgcuuTarh YMCIO TMOSBICHHH B HEM KaXKIOW
cmpounou (TO €CTh MAJICHbKOW) PYCCKOM OYKBBI M CO3/1aTh CTPOKOBBIN (haii,
AIIEMEHTHI KOTOPOTO UMEIOT BUJ «<OyKBa>—<4YHCIIO €€ MOSBICHUII™) (HampH-
Mep, «a—25»). BykBbI, OTCYTCTBYIOIIIUE B TEKCTE, B (paiin He BKIoYaTh. CTPOKH
YHOPAJIOUYUTH IO BO3PACTAHUIO KOJOB OYKB.

Text58. Jlan tekcroBbiii ¢aiin. [logcynTarh YMCIO TMOSBICHHM B HEM KaXKIOW
cmpounotl (TO €CTh MAJICHbKOW) PYCCKOM OYKBBI M CO3/1aTh CTPOKOBBIN (haid,
AIIEMEHTBI KOTOPOTO MUMEIOT BHUJl «<OYKBa>—<4HCJIO €€ MOSBJICHUII™>» (HaIpu-
Mep, «a—25»). BykBbl, OTCYTCTBYIOIIIUE B TEKCTE, B (paiiin He BKiIto4aTh. CTPOKH
YIOPSIIOYHUTH 10 yOBIBAHUIO YMCJIa TOSIBJICHUHN OYKB, a PU paBHOM YHCIIC TIO-
SIBJICHU — 110 BO3PACTaHUIO KOJIOB OYKB.

Text59. Jlana cTpoka S, cocrosimas u3z 10 uudp, u ¢aiin ¢ pycckum TekcToM. 3a-
g poBath (aiisi, BEIMOIHUB [UKIMYECKYIO 3aMEHY KaK0W PYCCKOi OYKBBI,
cTosiieil Ha K-i mO3UIUU CTPOKHU, Ha OyKBY TOTO K€ PETUCTpPA, PACTIONOKEH-
Hy!0 B ajdaBuTe Ha S -M MecTe nocie mudpyemoit 0yksol (st K = 11 cHoBa
UCIIONIB3YETCs cMelleHne S u T.11.). bykBy «&» B andaBute HEe yUUTHIBATH,
3HAKH MPENUHAHUS U TPOOEbl HE U3MEHSTh.

Text60. /lana ctpoka u ¢aiin ¢ pycCKUM TEKCTOM, 3alu(POBAHHBIM IO TPABHITY,
onucaHHOMY B 3ajaHuu Text59. JlanHas cTpoka mpeacTaBiseT coO0M MepByIO
pacmudpoBaHHYIO CTPOKY TekcTa. PacmmdpoBars ocTaabHbIe CTPOKU U 3aMe-
HUTH B (aiiye 3amm@poBaHHbIN TEKCT Ha pacmuppoBanHbiii. Ecian nundopma-
WU JUIs pacimiGpoBKH HETOCTATOYHO, TO MUCXOMHBIN (halil HE H3MEHSTh.

CocTaBHble TUNbI AaHHbIX B npoueaypax U pyHKUUAX

B kaxaoM 3ajaHuM JAaHHOTO pasjenia TpeOyeTcs OmucaTh MpoLenypy WU
(GYHKIIUIO U 3aT€M MCIOJIb30BaTh €€ Jisg 00pabOTKH MCXOAHBIX JTaHHBIX. Bce mapa-
METpHI 000U @hyHKyuy canTaroTCs BXOAHBIMH. {7151 npoyedyp Bceraa ykas3biBaeTcs,
KaKue mapameTphl SABJISIIOTCSA BHIXOAHBIMU (MM OJJHOBPEMEHHO BXOAHBIMH U BBIXOJ-
HBIMH); €CJIM O BHJI€ MapaMeTpa MpoLeaypbl HUYEro HE CKa3aHO, TO OH CUUTAETCS
BXOJIHBIM.
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OAHOMeprIe n AByMepHblieé MaCcCuBbI

[Ipu BBOAE MCXOOHOTO MAaccMBa BHayaje CIEIYyEeT BBECTH €ro pasmep (OIHO
YUCJIO JIJI1 OJTHOMEPHBIX MacCCHUBOB, JIBa YKCJIa — KOJUYECTBO CTPOK U CTOJIOIIOB —
JUTSI TBYMEPHBIX MAaCCHBOB-MATPHII), a 3aTE€M — BCE €T0 DJIEMEHTHI.

Ecnu B 3aaHuu SIBHO HE yKa3bIBA€TCS pa3Mep OJHOMEPHOIO MacCUBa, SIBJIS-
IOIETOCs TapaMeTpoM MPOIEAyphl WM (YHKIUU, TO MPEANoiaraercs, 4ro 3TOT
pa3Mep MOXKET M3MEHsThes B mnpenenax ot 1 go 10. J[iist ABymMepHBIX MacCHUBOB-
MaTpHIl MPEANOoJIaraeTcsi, YT0 YUCIO0 UX CTPOK U CTOJIOIIOB MOXKET MEHSTCS OT 1
10 10. MHaekchl Ha4aabHBIX 3JIEMEHTOB KaK OJJHOMEPHBIX, TaK U JBYMEPHBIX Mac-
CHBOB BCETJla CUMTAIOTCS PaBHBIMH 1.

[Ipu onucanuu nporeayp, BHITOIHSIIONIUX MpeoOpa3oBaHUE MAacCUBa, HE Clie-
JyeT UCTOJIb30BaTh BCIIOMOTaTEIbHBI MAaCCUB TOTO )K€ pa3Mmepa.

Param1*. Onucars ¢pynkiuio Minlnt(4, N) 11ie5oro Tumna, HaX0oIAIyF0 MUHAMAJIb-
HBII 3JIEMEHT LIEJIOYUCICHHOTO MaccuBa A pazmepa N. C moMouibio 3Toi pyHK-
UM HAaUTU MUHUMAaJbHBIE 3JIEMEHThI MacCuBOB A, B, C pasmepa N 4, N, N¢
COOTBETCTBEHHO.

Param2. Onucares ¢yakmo NMax(4, N) 1e/10ro THITa, HaXOIAIyI0 HOMEp Mak-
CHUMAaJIbHOTO 3JIEMEHTa BelIeCTBEHHOro MaccuBa A pasmepa N. C mOMOIIbIO
3TOM (PYHKIMM HAWTH HOMEpPA MAKCHUMaJIbHBIX 3JIEMEHTOB MaccCuBOB A, B, C
pasmepa N 4, Np, Nc COOTBETCTBEHHO.

Param3. Omucare npouenypy NMinmax(4A, N, NMin, NMax), HaxoAsIIy HO-
Mepa MUHUMAJIbHOTO U MAaKCUMAJIbHOTO 3JIEMEHTA BEIIECTBEHHOIO MaccuBa A
pasmepa N. BeixonHble mapaMeTpsl nenoro tumna: NMin (HoMep MUHUMAJIBHO-
ro sneMeHnTa) 1 NMax (Homep MakcUMajabHOTO 37eMeHTa). C MOMOIIBIO ATOM
MpoIEAYpPbl HAUTH HOMEpPAa MUHUMAJIbHBIX U MaKCUMaJIbHBIX 3JIEMEHTOB Mac-
cuBoB 4, B, C pazmepa N 4, N, N¢o COOTBETCTBEHHO.

Param4. Onucare npornienypy Invert(4, N), MEHSIOIIYIO IMTOPSIOK CIICTOBAHHS dJIc-
MEHTOB BEILIECTBEHHOTO MaccuBa 4 pazmepa N Ha NMPOTUBOIIOIOKHbBIN (UHBep-
muposanue mMaccupa). MaccuB A SABISIETCS BXOJHBIM U BBIXOJHBIM IapaMeT-
poM. C MOMOIIIBIO 3TOW MPONEAYypPhl HHBEPTUPOBATh MacCuBbl A, B, C pa3me-
pa N 4, Np, Nc COOTBETCTBEHHO.

Param5b. Omucars npouenypy Smoothl(4, N), BRIMOTHSIONIYIO CeladiCcUanue Be-
IIECTBEHHOTO MaccuBa A pazmepa N CIeayomuM o0pa3oM: AIeMEeHT A i 3ame-
HSIETCS Ha cpeliHee apupMeTnyecKkoe nepBbiX K UCXOAHBIX 3JIEMEHTOB MacCH-
Ba A. MaccuB A sABISIETCS BXOAHBIM U BBIXOJIHBIM MapaMeTpoM. C MOMOIIbIO
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TOM MMpOoUHCAYPHI BBIIIOJHUTD IIATUKPATHOC CIVIAJKUBAHHUC JAHHOT'O MAaCCHUBa A
pasmepa N, , BBIBOIS PC3YJIBTATBI KAXKAOI'O CITIa’KUBAHUS.

Param6. Omucare npouenypy Smooth2(A4, N), BEIIOIHSIOUIYIO celaxicuéanue Be-
IIIECTBEHHOTO MaccuBa A pazMepa N cIeayromuM 00pa3oM: dIEMEHT A1 HE U3-
MeHsieTCsl, d7eMeHT Ax (K = 2, ..., N) 3aMeHsIeTCsa Ha MOJTYyCYMMY HCXOHBIX
A1eMEHTOB A1 U Ax. MaccuB A sBIISIETCS BXOAHBIM U BBIXOJIHBIM MapaMeT-
pom. C moOMOIIIbIO 3TOM MPOUEAYPhl BHIOJIHUThH MSITUKPATHOE CIVIaKUBAHUE
JTAHHOTO MaccuBa A pa3mepa N, BBIBOMS PE3YJIbTaThl KAXKIOTO CITIa’KMBAHMS.

Param7. Omucarp nponeaypy Smooth3(A4, N), BBIIOIHSIONMIYIO calaxcusanue Be-
IIECTBEHHOTO MaccuBa A pazmepa N CIeIyoNMM 00pa3oM: KaXKIbIi SIEMEHT
MaccHBa 3aMEHSETCS Ha €ro cpeaHee apu(pMEeTHIECKOe ¢ COCETHUMHM dJICMEH-
TaMu (TIPYA BEIYUCIICHUHU CPEIHETO apu(METHIECKOTO UCTIONB3YIOTCS UCXOOHbLE
3HAYEHUS COCEJIHUX DJIEMEHTOB). MaccHuB A SIBISCTCS BXOJHBIM M BBIXOIHBIM
napameTpoM. C TTOMOIIBI0 3TOH MPOIIEAYPHI BHITIOTHUTD MATHKPATHOE CTVIAXKH-
BaHME JTAaHHOTO MaccuBa 4 pa3Mepa N, BBIBOAS pe3yibTaThl KaXI0TO CIJIaXH-
BaHUAI.

Param8. Omnucars nporenypy RemoveX(A4, N, X), yrajlgiony U3 IeI04HCICH-
HOro Maccupa 4 pazmepa N 3JIEMEHTBI, paBHbIE 1ieJioMy uuciay X. MaccuB A u
quciao N SBIISIIOTCS BXOAHBIMU U BBIXOAHBIMU MapaMeTpamMu. C MOMOIIbIO 3TOM
npoueaypsl ynanuth uucia X 4, Xp, X u3 maccuBoB 4, B, C pazmepa N 4,
N p, No COOTBETCTBEHHO U BBHIBECTH pa3Mep U COACPKMMOE MOTyYEHHBIX Mac-
CHBOB.

Param9. Omucars nponenypy RemoveForlnc(4, N), ynanstoniyto U3 BelIeCTBCH-
HOro maccuBa A pasmepa N <«JIMIIHUE» BIEMEHTHI TaK, YTOOBI OCTaBIIUECS
DIIEMEHTBI OKA3aJUCh YIOPSJIOYEHHBIMU IO BO3PACTAHUIO: MEPBBIA AJIEMEHT
HE yaJIIeTCs, BTOPOU AIIEMEHT yJaJIsieTCs, €CJIU OH MEHbIIE TIEPBOro, TPETUI
— €CJIM OH MEHbIIIE NPEIbIAYLIErO JIEMEHTA, OCTaBICHHOTO B MacCUBE, U T. [I.
Hanpumep, maccus 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 gomkeH ObITh mpeoOpazoBaH K
Buay 5.5, 7.2, 9.4. MaccuB A u uncio N SBISIOTCS BXOJHBIMU U BBIXOJHBI-
MU napamerpaMu. C MOMONIBIO 3TOM MpoUeayphl IpeoOpa3oBaTh MAaCCUBBI A,
B, C pazmepa N 4, Np, No COOTBETCTBEHHO U BBIBECTH Pa3MEP U COACPKUMOE
MIOJIyYEHHBIX MaCCHBOB.

Param10. Onucars nponienypy DoubleX (4, N, X), 1yOnupyroniyto B IeI09HCIICH-
HOM MaccuBe 4 pasmepa N 3JIE€MEHTHI, paBHbIC lieioMy 4yuciy X. MaccuB A4
1 4uCcio N ABISIOTCS BXOAHBIMU M BBIXOJHBIMH IapaMmeTpaMu. C MOMONIbIO
ATON TpoueAyphl mpoayonupoBars uncina X 4, Xp, X¢o B maccuBax 4, B, C
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pasmepa N 4, Np, No COOTBETCTBEHHO M BBIBECTHU pa3MeEp U COAEPKUMOE I10-
Jy4EHHBIX MACCUBOB.

Param11. Onucare npoueaypy Sort(4, N), BBIIOIHSIONIIYIO COPTHPOBKY 110 BO3-
pacTaHMIO BEIIECTBEHHOTO MaccuBa A pasmepa N. MaccuB A sBI€TCS BXO-
HBIM Y BBIXOJIHBIM MapameTpoM. C MOMOIIbIO 3TOM MPOLEAYPbl OTCOPTUPOBATH
MaccuBsl 4, B, C pazmepa N 4, Np, No COOTBETCTBEHHO.

Param12. Onucare nponenypy SortIndex(4, N, I), dopmupyroIyto ajis Bele-
CTBEHHOTO MaccuBa A pazmepa N unoexcuvlii maccus I — MacCHB TEITBIX YACEI
TOTO € pa3Mepa, COIEpKaIINI HOMEPA ANEMEHTOB MaccuBa 4 B TOM MOPSIJIKE,
KOTOPBIN COOTBETCTBYET BO3PACTAHUIO AJIEMEHTOB MaccuBa 4 (cam MaccuB A
pu 3TOM He u3MeHseTcs). MHAeKkCHbI MaccuB [ SIBISIETCS BBIXOJHBIM Ma-
pameTpoM. C MOMOIIBIO 3TOM MPOLEAYPhl CO3/1aTh WHACKCHBIE MACCHUBBI JJIs
MaccuBoB A, B, C pa3zmepa N 4, Np, No COOTBETCTBEHHO.

Param13. Onucare npouenypy Bell(4, N), MEHSIOIIYIO TMOPSIOK AIIEMEHTOB Be-
IIECTBEHHOIO MaccuBa A pazMmepa N Ha CIEAYIOIIWI: HAUMEHBIIUN 3JIEMEHT
MacCHBa pAaCHoJIaraeTcsi Ha MEPBOM MECTE, HAUMEHBIINKM U3 OCTABIIMXCA AJie-
MEHTOB — Ha MOCJEAHEM, CIASAYIOUINNA M0 BEJIMYMHE PACIIOJIAraeTCcsi Ha BTOPOM
MecTe, CIeIyIOUMi — Ha TIPEeANnocieHeM U T. 1. (B pe3ynbrare rpaduk 3Hauye-
HUMN 3JIEMEHTOB OyJE€T HAIIOMUHATh K0/10KO0). MaccuB A ABIISIETCS BXOIHBIM U
BBIXOJIHBIM MapaMeTpoM. C MOMOILBIO 3TOW MpoLEeaypbl Mpeodpa3oBaTh Mac-
cuBbl A, B, C pazmepa N 4, Np, No COOTBETCTBEHHO.

Param14. Omnucare nporuenypy Splitl(4, N4, B, Np, C, N¢), hopMupyromyo
II0 BELIECTBEHHOMY MaccuBy 4 pa3mepa N 4 J1Ba BEHIECTBEHHBIX MaccuBa B
u C pazmepa Np u N COOTBETCTBEHHO; IIPU 3TOM MACCUB B CONEPKUT BCE
AJIEMEHThl MaccuBa A C HEYETHBIMHU TMOPSAKOBbIMU HOMepamu (1, 3, ...), a
MaccuB C — Bce 2JIEeMEHThI mMaccuBa A ¢ 4YeTHbIMU HoMmepamu (2, 4, ...).
MaccuBel B u C u uucna Np u N SBIAIOTCSA BBIXOAHBIMH IIapaMeTpaMHu.
[IpumenuTth 3Ty mpoueaypy K AaHHOMY maccuBy A pa3mepa N 4 U BBIBECTH
pasmep U CONEPKUMOE MOJMYYEHHbIX MaccuBOB B u C.

Param15. Omucars nponenypy Split2(4, N4, B, N, C, N¢), GopMHPYOIIYIO 10
LEJIOYUCIIEHHOMY MaccuBy 4 pa3mepa N 4 JiBa LEJI0YUCICHHBIX MaccuBa B u C
pasmepa Np u N COOTBETCTBEHHO; IIPU 3TOM MACCUB B CONEPKUT BCE YETHBIE
yucia u3 Mmaccuba A, a maccuB C — BCE HEUETHBIC YKCIIA (B TOM K€ MOPSIIKE).
MaccuBsl B u C u uncina Np u N SBISIIOTCS BBIXOJHBIMUA MapaMeTpaMmH.
[IpumenuTs 3Ty mporeaypy K gaHHoMy maccuBy 4 pasmepa N 4 M BBIBECTH
pa3Mep U CONEPKUMOE MOTYYEHHBIX MacCuBOB B u C.
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Param16. Onucars nponienypy ArrayToMatrix1(4, K, M, N, B), GbopMUpYOIITyIO
110 BEIIECTBEHHOMY MaccuBy A pa3mepa K marpuily B pa3smepa M x N (Mar-
puIIa 3aMOJIHIETCS DJIEMEHTaMHU MacCuBa A MO CTPOKaM). «JIUIITHHE» TIEMEHTHI
MacCUBa UTHOPUPYIOTCS; €CJIU 3JIEMEHTOB MacCUBa HENOCTAaTOYHO, TO OCTAB-
IMECs AJIEMEHThI MaTpuIilpl noJjiaratorcst paBHbiMu (. J[BymepHbId MaccuB B
ABJISIETCS. BBIXOAHBIM MapaMeTpoM. C MOMOUIBIO 3TOM IMPOLIEAYpPhl HA OCHO-
BE JaHHOTO MaccuBa A pasmepa K u menwsix uncen M m N chopmupoBarh
marpuly B pazmepa M X N.

Param17. Onucars npouenypy ArrayToMatrix2(A4, K, M, N, B), GopMHPYIOITYIO
10 BEIlIECTBEHHOMY MaccuBy 4 pazmepa K matpuily B pazmepa M x N (Mmarpu-
112 3aM0JIHAETCS ANEMEHTaMU MaccuBa A 1o cToiduam). «JIuiHue» 31eMeHTh
MacCUBa UTHOPUPYIOTCS; €CJIU JJIEMEHTOB MacCUBa HENOCTATOYHO, TO OCTAB-
1IMecs 3JEMEHThl MaTpuUIlbl nojiaratorcsi paBHbiMU (. J[BymepHbI MaccuB B
ABJISIETCS. BBIXOAHBIM MapaMeTpoM. C MOMOIIBIO 3TOM MPOUEAYpPbl HA OCHO-
Be JaHHoro maccuBa A pasMepa K u uenbix uucen M u N chopMupoBarb
marpuny B pasmepa M X N.

Param18. Onucarp npouenypy Chessboard(M, N, A), GopMHUPYIOIIYIO IO IIEIBIM
MOJIOKUTENBbHBIM unciiaM M u N marpuny 4 pasmepa M X N, kotopas conep-
UT yncaa 0 1 1, pacronoXeHHble B «IIaXMaTHOM» NOpsAKe, mpudem A1 = 0.
JIByMEpHBIN LETOUHUCICHHBIN MacCUB A ABJISIETCS BBIXOAHBIM napamerpoM. C
MOMOIIIBIO ATON MPOLEAYPHI IO TaHHBIM 1eNbIM unciaam M u N chopMupoBathb
marpuny A pasmepa M x N.

Param19. Onucare ¢pynkuuto Norm1(4, M, N) BemecTBEHHOTO TUTIA, BBIYUCIISIO-
LIy HOpMY BEUIECTBEHHOU MaTpuilbl A pazmepa M X N:

Norml1(4, M, N) = max {|41 | + |42 + ... T |Am.sl},
e MakcuMmyM Oepetcst o BceM J ot 1 go N. Jlns nanHo# matpuisl A pazmepa
M x N naiitu Norm1(4, K, N), K =1,..., M.

Param20. Onucars ¢ynkiuto Norm2(A4, M, N) BEIIeCTBEHHOTO THIIA, BBIYUCIISIO-

1IyI0 HOpMy BEUIECTBEHHOW MaTpulibl A pasmepa M X N:

Norm2(4, M, N) = max {|Ar1| + |Ar2| + ... + |Ar.N]},
r7e MakcuMyM Oepetcs o BceM / ot 1 mo M. Jlns nanHo# MaTpuibl A pazmepa
M x N naittu Norm2(4, K, N), K =1,...,M.

Param21. Omucare dynkmuio SumRow(A4, M, N, K) BEIEeCTBEHHOTO THUIIA, BbI-
YUCJISIIONIYI0 CYMMY 3JIEMEHTOB BEIIECTBEHHOM Marpuilbl A pasmepa M X N,
pacnioyiokeHHbIX B K-i cTtpoke (ecniu K > M, To ¢yHKUMS BO3Bpalla-
et 0). Jlna nanHoi marpuisl 4 pazmepa M X N u Tpex HaHHbIX K HalTH
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SumRow(4, M, N, K).

Param22. Onucars ¢yakuuo SumCol(4, M, N, K) BelieCTBEHHOrO THIIa, BBIYKC-
JSAIOUIYI0 CYyMMY 3JIEMEHTOB BEIIECTBEHHOM Marpuilel 4 pasmepa M X N,
pacnonoxeHHbix B K-m cronbme (ecnmu K > N, To (QyHKUMS BO3BpaIla-
et 0). Jlna nanHo#t Marpuiel A pasmepa M X N u Tpex JaHHbIX K HalTu
SumCol(4, M, N, K).

Param23. Onucars npouenypy SwapRow(4, M, N, K, K5), OCyIIECTBISIONIYIO
IIEpEMEHY MECTaMH CTPOK BEIIECTBEHHOW Marpuibl A pazmepa M X N c
HoMepamu K| u Ko. Matpunia A sIBIA€TCS BXOAHBIM U BBIXOJAHBIM ITAPAMETPOM;
ectu K wim K, Gonbiie M, To mMaTpuiia He u3MeHsieTcs. Mcmomb3ys aTy
MpoLEeypy, TOMEHATh sl TaHHOW maTpulibl A pasmepa M X N CTpOKHU C
JaHHBIMU HOMEpaMu K u K.

Param24. Omnucars npouenypy SwapCol(4, M, N, K, K5), O0CyIIECTBISIOIIYIO
NepeMeHy MecTaMU CTOJOIIOB BeleCTBEHHON Marpullbl 4 pasmepa M X N ¢
Homepamu K1 u Ko. Marpuiia 4 sIBISIETCS BXOJHBIM M BBIXOJHBIM IapaMmeT-
poMm; eciun Ky unu Ky 6onbiie N, To MaTpuiia He usmensiercs. Mcnonb3ys 3ty
poreaypy, MMOMEHATh ISl JaHHOW Marpullbl A pasmepa M X N cTOJIOUBI C
JIAHHBIMU HOMEpaMu K U K.

Param25. Omucare npouenypy Transp(A4, M), BBITOTHSFOILY IO MPAHCHOHUPOBAHUE
(TO ecTh 3epKajbHOE OTPAKEHUE OTHOCUTEIBHO ITIaBHOM AUAroHaju) KBajapar-
HOI BELLIECTBEHHON MaTpulpl A nopsiaka M. Marpuna A sBIS€TCS BXOJHBIM
Y BBIXOJIHBIM ITapaMeTpoM. Vcronb3ys 3Ty npoueaypy, TPaHCIIOHUPOBATh JaH-
Hy10 Marpuly A nopsjaka M.

Param26. Onucare nponenypy RemoveRows(4, M, N, K1, K5), ynansouyo u3
BEILIECTBEHHOM Marpullbl A pazmepa M x N cTpoku ¢ Homepamu ot K 10 Ko
BKJIIOUUTENBHO (TIpeanonaraercs, uro 1 < K; < Ks). Ecou K > M, To Marpuiia
HE U3MeHseTcs; ecnu Ko > M, TO ynanstoTcs CTPOKHM MaTpHULbl C HOMEpPaMHU
oT K1 no M. JIsyMepHbIii MacCuB A U unciaa M, N SBIAIOTCS BXOAHBIMU U
BBIXOJAHBIMU NIapameTpamu. Mcnonb3ys npouenypy RemoveRows, ynanute u3
naHHoOM matpuibl 4 pazmepa M X N cTpoku ¢ Homepamu oT K; 10 Ko u
BBIBECTH pa3Mep MOJIYyUYECHHOW MaTpPULbl U €€ 3JIEMEHTHI.

Param27. Onucares nponenypy RemoveCols(4, M, N, Ki, K5), yranstomnymo us3
BEIIECTBEHHON Marpullbl A pasmepa M X N cronOusl ¢ HOMepamu OT K
1o Ko BkIrouuTenbHO (mpenmonaraercs, uro 1 < Ky < Ks). Ecnm K1 > N,
TO Marpulla He U3MEHseTcs; ecnu Ko > N, TO yaansitoTcsi CTOJIO0IbI MATPHULIBI
¢ Homepamu ot K; no N. JIBymepHbiii MaccuB A u uucna M, N sSBIsAOTCS
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BXOJIHBIMH M BBIXOJIHBIMU TlapameTpamu. Mcnomnb3ys nporeaypy RemoveCols,
yIANIUTh U3 TaHHON MaTpuilbl A pasmepa M X N cTonbubl ¢ HoMepamu oT K
10 Ko ¥ BBIBECTH pa3Mep MOTYUYEHHON MAaTpPHIIbl U €€ SJIEMEHTHI.

Param28. Onucare npouenypy RemoveRowCol(4, M, N, K, L), yaansroIyoo u3
BEIIECTBEHHON MaTpuilbl 4 pasmepa M X N CTPOKYy U CTOJOEI, KOTOPhIE
cozepKar aneMeHT Ay ;, (npeanonaraercs, uro M > 1u N > 1; ecmu K > M
unu L > N, To Marpuiia He uaMensiercs). JIBymepHsiii MmaccuB A u uncna M, N
SIBJISIFOTCST BXOAHBIMU M BBIXOJAHBIMU TapamMeTpamu. Jlana marpuia 4 pasmepa
M x N u uucna K, L. IIpumenuts k Marpuiie 4 npouenypy RemoveRowCol
Y BBIBECTHU pa3Mep MOJYYEHHONW MATPHUIbI U €€ DJIEMEHTHI.

Param29. Omucare nponenypy SortCols(4, M, N), BBITOTHSIONIYIO COPTHPOB-
Ky TIO0 BO3PAaCTaHUIO CTOJOIOB IEJIOYMCICHHONW MaTpuilkl 4 pasmepa M X N
(cTONOIIBI CPAaBHUBAIOTCS JIeKCUKOZpaghuiecKku: €CIIA TIEPBbIE AIIEMEHTHI CTOJI0-
IIOB Pa3IUYHBI, TO MEHBIITUM CUYUTACTCS CTOJIOCII, COMep KAl MEHbIINN TIep-
BBIN DJIEMEHT; €CJIM TIEPBBIC AIEMEHTHI CTOJIOIIOB PaBHBI, TO AHATU3UPYIOTCI UX
BTOPBIE 3JIEMEHTHI | T. 11.). JIByMepHbIi MaccuB A SBISETCS BXOAHBIM U BBIXO/I-
HbIM napamerpom. Mcnonb3ys npouenypy SortCols, orcopTupoBarh cTONOLBI
JNAHHOU Marpuubl 4 pasmepa M X N.

CTpoku

Param30. Onucars ¢yskmuto IsIdent(S) memoro Tuma, mpoBEpSIONIYIO, SBISETCS
JU CTPOKA S JOMYCTUMBIM UOEHMUPDUKAMOPOM, TO €CTh HEIyCTOU CTPOKOH,
KOTOpasi COJIEPIKUT TOJBKO JTATUHCKHE OYKBBI, TU(MPHI U CUMBOJ MOAYECPKUBA-
HUSL «» U He HaunHaeTcs ¢ uudpel. Ecnu S sSBAseTcss JOMyCTUMBIM UACHTH-
¢dukaropoMm, To ¢pyHKkims Bo3Bpaimaet 0. Eciau S sBisieTcst mycToit CTpoKoH, TO
BO3Bpaiaercs —1, ecnu S HaunHaeTcst ¢ HUQpbl, TO Bo3Bpaiaercs —2. Eciou
S conepXKuT HEAOMYCTUMbIE CUMBOJIBI, TO BO3BPAIIAETCS HOMEP MEPBOTrO HEAO-
nyctumoro cumBona. [Iposeputs ¢ nmomoursio pynkuuu Isldent msaTe manHbIX
CTpPOK.

Param31. Omnwucare ¢yukuuio FillStr(S, N) cTpokoBOro Twuia, BO3Bpallaio-
IIYI0 CTPOKY IJIMHBI /N, 3alOTHEHHYIO MOBTOPSIOIIMMUCA KOTHSIMHU CTPOKH-
wabnona S (MOCHEAHSAA KOMHSI CTPOKU-IIA0IO0OHA MOXET BXOAUTH B PE3Yiib-
THUPYIOIIYIO CTPOKY YacTU4HO). Mcnonb3ys 3Ty dyHKINIO, CHOPMUPOBATH 10
TaHHOMY 4uCiTy N U TISITH JaHHBIM CTPOKAM-ITA0JIOHAM TISITh Pe3YJIbTUPYIONTUX
CTPOK JUIMHBI N.
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Param32. Omucare npouenypy UpCaseRus(S), nmpeobpasyroliyo Bce CTpOYHBIC
pycckue OyKBBI CTPOKH S B MPOIMHUCHBIC (OCTaIbHBIE CUMBOJIBI CTPOKH S HE
u3Menstorest). Ctpoka S sIBIsieTCs BXOAHBIM M BBIXOIHBIM mapameTpoM. Mc-
nosib3ys npouenypy UpCaseRus, npeobpazoBars NnaTh JaHHBIX CTPOK.

Param33. Omnucars npouenypy LowCaseRus(S), mpeoOpasyrolnyro Bce MpOIHC-
HbIE PYCCKHE OYKBBI CTPOKH S B CTpPOYHBIC (OCTalbHBIE CHMBOJBI CTPOKH S
He u3MeHstoTcsa). CTpoka S SIBISETCS BXOAHBIM W BBIXOJAHBIM IMapaMeTPOM.
Hcnonp3ys npouenypy LowCaseRus, mpeobpa3oBaTh MaTh JaHHBIX CTPOK.

Param34. Onucarp nporenypy TrimLeftC(S, C), ynanstomyto B CTpoke S Havasb-
HbIE CUMBOJIbI, coBnagaromue ¢ cuMBosioM C. CTpoka S SIBISI€TCS BXOAHBIM U
BBIXOJIHBIM MapaMeTpoM. Jlan cumBoi C u niATh CTPOK. Mcnonb3ys npoueaypy
TrimLeftC, npeoOpa3oBars gjaHHBIE CTPOKH.

Param35. Onucars npouenypy TrimRightC(S, C), ynansomnryio B CTpoke S KOHEY-
HBIE CUMBOJIBI, coBraaatomme ¢ cuMBosioM C. Ctpoka S SBIISIETCS BXOJHBIM U
BBIXOJIHBIM MapameTpoM. Jlan cumBosl C U nsATh CTpOK. Mcrionb3ys npoueaypy
TrimRightC, npeoOpa3zoBaTh JaHHBIE CTPOKH.

Param36. Onucare ¢ynknuto InvertStr(S, K, N) cTpoKOBOro THIIa, BO3BpaIla-
IOIYIO0 UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKHU S, COAEpIKallyl0 B 00paTHOM
nopsiike N CUMBOJIOB CTPOKH S, HaunHas ¢ ee K-ro cumBona. Eciu K npeBoc-
XOAUT JJIMHY CTPOKH S, TO BO3BPALIAETCS IyCTask CTPOKA; €CIU JJIMHA CTPOKHU
MeHblIe K + N, TO HHBEPTUPYIOTCS BCE CUMBOJIBI CTPOKH, HAYMHAs ¢ €€ K-10
cuMBoJ1a. BeiBecTn 3HaueHUs PyHKIMK InvertStr 11t ;aHHON CTPOKH S 1 Kax-
JIOM U3 TpeX Map MOJOKUTEIbHBIX HeNbIX yucen: (K, Np), (Ko, N2), (K3, N3).

Param37. Onucars pynknuro PosSub(Sy, S, K, N) memoro tuna, BO3Bpaniaronlyro
HOMEp MO3UIMH, HaYMHasi C KOTOPOH B CTPOKE S CONEPKHUTCS MEPBOE BXO-
KICHUE CTPOKH S, IPUUEM AHAIU3ZUPYIOTCS TOJBKO N CHUMBOJIOB CTPOKH S,
HauuHas ¢ ee K-ro cuMmBoja (Takum oOpas3oM, PosSub obecneunBaer nouck
6 noocmpoke). Ecin K mpeBoCXOAUT JIMHY CTPOKH S, To Bo3Bpamaercs 0,
€CJIM JUIMHA CTPOKU MeHbIle K + N, TO aHaJIU3UPYIOTCSl BCE CUMBOJIBI CTPOKH,
HaunHas ¢ ee K-ro cumBoia. Eciu B TpeOyeMoii MOACTPOKE CTPOKH S BXOKIE-
HUA Sy OTCYTCTBYIOT, TO (hyHKIMs Bo3BpamiaeT 0. BeiBecTn 3HaueHus QpyHKmm
PosSub nnsa maHHBIX CTpOK Sy, S M KaKION M3 TpeX Map MOJIOKUTEIbHBIX IIe-
aeix yucen: (K1, N1), (Ko, No), (K3, N3).

Param38. Omnucars pyukuuro PosLast(S, S) 1ienoro trma, BO3BpaIlaoIyo HoMep
NO3ULIMH, HAUUHASL C KOTOPOU B CTPOKE S COAEPIKUTCS MOCIETHEE BXOXKICHHUE
HOJCTPOKU Sj. CUnTarh, YTO NEPEKPHIBAIOLIMXCS BXOXKICHHUU MOACTPOK S
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ctpoka S He coaepxuT. Eciu B cTpoke S OTCYTCTBYIOT MOJCTPOKH S, TO
¢dbysakuus Bo3Bpamaet 0. BeiBecTr 3HaueHUS 3TOW (yHKIMH AJI TISATH TaHHBIX
nap cTpok So u S.

Param39*. Omucars dynkimio PosK(Sy, S, K) 1enoro Tuma, BO3BpaIlaionyro HO-
Mep TO3UIMU, HAUMHAsl C KOTOPOMl B CTpOKe S comepkutrca K-e BXOXKICHUE
noacTpoku Sy (K > 0). Ecnu konudecTBo BXOXKICHHHN Sy B cTpoke S MeHbIie K,
To (pyHkuus Bo3Bpaiiaet 0. CuutaTh, YTO NEPEKPHIBAIOIINXCS BXOXKICHUN TIOI-
CTPOK Sy cTpoka S He comepKUT. BriBecTn 3Ha4eHUs 3TON (PYHKITUU IS TISATH
JAHHBIX TpoeK: Sp, S u K.

Param40. Onucare pynakmuro WordK(S, K) cTpokoBOro THma, BO3BPAIIAOIILYIO
K-e cnoBo ctpoku S (crosom cuuTaeTcs HaOOp CHMBOJIOB, HE COACpPIKAIIUi
npo0esioB W OTpaHUYCHHBIN MpoOeaMu WM Ha4alloM/KOHIIOM CTpoku). Ec-
JM KOJMYECTBO CJIIOB B CTpOKe MeHbIIe K, TO (DyHKIMS BO3BpAILAET MYCTYIO
ctpoky. Ucnonw3yst 3Ty (yHKIMIO, BBIACIUTh U3 JAHHOW CTPOKH S CJOBa C
JaHHbIMU HOMepamu K 1, Ko, K.

Param41. Omucars npouenypy SplitStr(S, W, N), kotopast hopMupyer mo JaHHOK
ctpoke S maccuB W cnoB, Bxonamux B S (mMaccuB W u ero pasmep N sB-
JISIIOTCS BBIXOJHBIMU TapaMmeTpamu). C1ogom cUUTAETCss HAOOpP CUMBOJIOB, HE
cofiep>Kaluii mpoOesIoB U OrpaHUYCHHBIA MPOoOeTaMHu WM Ha4alioM/KOHIIOM
CTPOKH, TIPEAIoIaraeTcs, 4To cTpoka S coaepxut He 6oiee 10 caos. Mcnonb-
3yst pyHKIMiO SplitStr, HANTH KOJIMYECTBO CJIOB N, COonep KaIMUXCca B JTAHHOM
CTpoOKe S, U caMU 3TH CIIOBA.

Param42. Onucarpe pyukuuo CompressStr(S) cTpOKOBOro THIIA, BBIIOIHSIONIYIO
cofcamue CTPOKU S MO CIEAYIONIEMY MPaBWIIY: KaKJasi MOICTPOKAa CTPOKH S,
cocTosimias U3 6ojee YeM YeThIpeX OJMHAKOBBIX CUMBOJIOB C, 3aMEHSIETCS TEK-
ctoMm Buga «C{K}», rne K — koinmdecTBo cuMBOoIoB C (MperonaaraeTces, 4To
CTpOKa S HE COAEPKUT (PUTYPHBIX CKOOOK «{» M «}»). Hanpumep, nins ctpoku
S = «bbbccccce» pynkius BepHeT cTpoky «bbbce{5}e». C momomipio GpyHKIINU
CompressStr cxaTh IATh JAHHBIX CTPOK.

Param43. Onucarp ¢pynkiuo DecompressStr(S) cTpokoBOro Tuma, BOCCTaHABIIH-
BAIOIIYIO CTPOKY, Cxkaryro mporeaypoit CompressStr (cMm. 3aganue Param4?2).
[TapameTp S COACPKUT CKATYIO CTPOKY; BOCCTAHOBJICHHAS CTPOKA SIBIISICTCS
BO3BpalnaemMbiM 3HaueHueM (yHkiuu. C momompio ¢yHkimu DecompressStr
BOCCTAHOBUTH IISITh IAHHBIX CIKATBIX CTPOK.

Param44. Onucare ¢ynknuto DecToBin(N) cTpokoBoro tuiia, BO3BpaIIArOIIYIO
CTPOKOBOE MPEICTABICHUE II€JI0T0 HEOTPUIIATEILHOTO Yncia N B JIBOUYHOM
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CHUCTEME CUUCIICHUS. Pe3ynbTupyromas CTpoKa COCTOUT U3 CUMBOJIOB «O»—«1»
U HE COIEPKUT BEIYIIMX HYJIEH (3a MCKIIOUEHHEM NpencTaBieHus yucia 0).
Ucnonb3yst 3Ty GyHKIHIO, TOTYYUTh IBOUYHBIC MPEACTABICHUS TSTH TaHHBIX
quces.

Param45. Onucars pynkuuo DecToHex(N) cTpokoBOro Tuma, BO3BpallaroIlyo
CTPOKOBOE IPEICTABIEHUE LIEJIOT0 HEOTPUILATENIbHOrO ynciaa N B 16-puuHoOit
CHUCTEME CUMCIIeHUsA. Pe3ynpTupyromas cTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» 1 He copepKUT BeayluX HyJeH (3a UCKIIOYEHUEM MPEICTaBICHUS
gucia 0). Ucnonb3ys 3Ty (yHKIUIO, MOTYYUTh 16-pUYHbBIE MPEACTABICHUS
MATH JAHHBIX YHCENI.

Param46. Omucares ¢yukiuo BinToDec(S) menoro tuma, onpeaesisionyo meaoe
HEOTPULIATENILHOE YKCIIO MO €r0 CTPOKOBOMY MPEJCTABICHHUIO S B JIBOUYHOMN
cucreMe cunciieHus. [lapamerp S uMeeT CTpOKOBBIN THII, COCTOUT U3 CUMBOJIOB
«O»—«1» ¥ HE COACPKHUT BEAYIIUX HyJEeH (3a UCKIOYEeHHEM 3HadeHUs «0»).
Ucnonb3yst 3Ty QyHKIMIO, BHIBECTH MATh YKCEI, JUIsl KOTOPBIX AaHbl UX JIBO-
WYHbIE TIPEICTABICHMUS.

Param47. Onucars ¢pynknuto HexToDec(S) menoro tuma, onpeaensonyo menoe
HEOTPULIATEILHOE YHCIIO TI0 €r0 CTPOKOBOMY IPEJICTABIEHUIO S B 16-pHUHOI
cucreme cuucieHus. [lapameTp S MMeeT CTPOKOBBIM THUI, COCTOMT U3 CHM-
BOJIOB «O»—«9», «A»—«F» 1 He conepk’UT BEeAyIIUX HYJEH (32 UCKIIOUEHHEM
3HaueHus «0»). Mcronb3ys 3Ty QYHKIMIO, BEIBECTH MSATh YHCEIN, JJI KOTOPHIX
JaHbl UX |6-pUYHBIE NPEACTABICHUS.

dannbl

Param48. Onucare ¢ynkuuro IntFileSize(S) memoro Thma, BO3BpaIiaroIyl0 KO-
JUYECTBO AIEMEHTOB B (aiiie 1enbix ynucen ¢ umeHeMm S. Ecau ¢aiin He cy-
mecTByeT, To GyHkus Bo3BpamaeT —1. C moMoIeio 3Toi (QyHKIIMA HAUTH
KOJIMYECTBO JIEMEHTOB B TpeX (pailiax ¢ JaHHBIMU UMEHAMHU.

Param49. Onucars pynknuro LineCount(S) menoro Tuma, BO3BpaIiaroniy0 KO-
YECTBO CTPOK B TEKCTOBOM (haitne ¢ mmeHeM S. Ecnm ¢aiin He CymecTByer,
TOo yHKIMs Bo3Bpamaer — 1. C moMoIibio 3To PyHKIIMU HAUTU KOJIUYECTBO
CTPOK B TpeX (haiiiax ¢ JaHHBIMH UMECHAMHU.

Param50. Onwucars nponenypy InvertIntFile(S), MeHstomyt0o mopsaIoK clie0BaHUS
aleMeHTOB (aiiia 1ea0ro Tuma ¢ UMEeHeM S Ha IPOTHBOMOJIOKHBINA. Ecim
(daiin He CyIIeCTBYET WJIM COAEPKUT MEHEE JBYX 3JIEMEHTOB, TO Ipoleaypa
HE BBITIONHSAET HUKAKUX AecTBUil. OO0paboTaTh ¢ MOMOIIBIO ATOW MPOIEAYPbI
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TpuU (Qaiina ¢ JaHHBIMU UMEHAMHU.

Param51. Omucars nponeaypy AddLineNumbers(S, N, K, L), 1o0aBisiomyo B
HAyajJo KaXXJIOW CTPOKU CYILIECTBYIOIIETO TEKCTOBOTO (ailiia ¢ uMeHeM S ee
MOPSIIKOBBI HOMEp: MepBas CTpOKa mosydaer Homep N, Bropas — N+1 u T.
1. Homep oroOpaxkaercst B K MO3UIMAX, BBIPABHUBAETCS 10 MPaBOMY Kparo
U OTAENseTCs OT mocienytomiero Tekcra L npobenamu (K > 0, L > 0). Eciu
CTpoka (haiina sIBIsIeTCsl MyCTOW, TO OHA TaK)Ke HyMepyeTcs, HO MpoOesbl Mo-
cie Homepa He nobOapistorcs. [I[puMeHuTs 3Ty Tpoleaypy K JaHHOMY (daiiiy,
WCIIONb3Yys YKa3aHHbIC 3HaueHus N, K u L.

Param52. Onucare mpornenypy RemoveLineNumbers(S), ynansromiyio u3 Haua-
Ja KaXJ0W CTPOKHM CYIIECTBYIOLIErO TEKCTOBOTO (paiiina ¢ UMEHEM S ee Mo-
PSAAKOBBIN HOMED, noOaBieHHbIi npouenypoit AddLineNumbers (cM. 3aganue
Param51), a Takxxe npoOesbl, OTACNSIONIEe HOMEDP OT MOCIEAYIOIIEr0 TEKCTA.
Ecnam ctpoku He copepkaT HOMEpOB, TO MPOLEAypa HE BBINOJIHAECT HUKAKUX
neiictBuil. [IpumeHuTs 3TY nponenypy K (aiiny ¢ JTaHHBIM UMEHEM.

Param53. Onucats npouenypy SplitintFile(Sy, K, S1, S2), Konupyroiyro nepsbie K
(> 0) pmemMeHTOB CyIIECTBYIOMIETO (haiisia MebIX YUceI ¢ UMEHEM S B HOBBIM
(ailsr 1eapIX Yucen ¢ UMeHeM Si, a OCTalbHBIC 3JIEMEHTHI — B HOBBIM (aiin
LEJIBIX Yhcesl ¢ UMeHeM Sy. OMH U3 CO3AaHHBIX (PallioB MOXKET OCTaThCs Iy-
cTbiM. [IpuMeHuTs 3Ty mpoueaypy K Qailly ¢ JaHHBIM UMEHEM S, UCIIONIb3Ys
yKa3zaHHble 3HaYeHus K, S| u So.

Paramb4. Omucare nipouenypy SplitText(Sy, K, S1, S2), Konmupyroryto nepseiec K
(> 0) cTpoK CyIIEeCTBYIOIIErO TEKCTOBOTO (haiiyia ¢ UMEeHeM Sy B HOBBIM TEK-
CTOBBIN (paiiyl ¢ UMEHEM 1, @ OCTaJIbHBIE CTPOKUA — B HOBBIM TEKCTOBBIN (paiin
c uMeHeM So. OUH U3 CO3AaHHBIX (HalJIOB MOXKET OCTaThCs MyCcThIM. [Ipume-
HUTBH 3Ty MpoueAypy K (aiily ¢ TaHHBIM UMEHEM S, UCIOJb3ysl YKa3aHHbIE
3HadeHus K, S; u Ss.

Paramb5. Omucare npouenypy StringFileToText(S), mpeoOpa3yroniyto TBOUIHBIN
CTPOKOBBIH (haiisi c UMEeHEM S B TEKCTOBBIN (ailil ¢ TeM ke uMeHeM. Mcrnonb3ys
ATy MpoLEenypy, Mpeodpa3oBarh ABa JaHHBIX CTPOKOBBIX (aiiia ¢ UMEHAMH S
n S5 B TEKCTOBBIC.

Param56. Omnucars nponenypy TextToStringFile(S), mpeoOpa3yrornyto TeKCTOBBIH
¢aiin c umMeHeM S B IBOMYHBIN CTPOKOBBIN (aiini ¢ TeM xe umeHeM. Hcnonb3ys
ATy MpoLenypy, Npeodpa3oBaTh Ba JaHHBIX TEKCTOBBIX (paiiia ¢ UMEHaMu S
1 Sy B CTPOKOBBIE.

Param&7. Onucares npouenaypy EncodeText(S, K), kotopas mmdpyeT TSKCTOBBIN



CocTaBHble TuMbl AaHHbIX B Npoueaypax U pyHKUUSX 101

daiin ¢ umeHeM S, BBITIOIHSS UKIUYECKYIO 3aMEHY KaXKI0l PYCCKOM OyKBBI
Ha OyKBY TOTO K€ PETHCTpa, PaCIoNOKEHHYIO B andaBure Ha K- MO3UITNHU
nocie mudpyemoint 6ykssl (0 < K < 10). Hanmpumep, npu K = 3 «A» niepeiet
B «I'», «i» — B «B». BykBy «&» B andaBuTe HE y4YMTHIBATH, CUMUTAs, YTO 3a
OyKBOH «e» cpa3y UAeT «xk». CHMBOIIBI, HE SBISIONINECS PYCCKUMU OyKBaMH,
npu mudpoBaHUN HE M3MEHATH. Vcmonb3ys 3Ty mporeaypy U 3Has KOJOBOE
cmemenue K, 3ammdpoBarsh Gaiil ¢ yKa3aHHBIM UMEHEM.

Param58. Ommcare nponenypy DecodeText(S, K), koTopas nemmdpyet TEKCTOBbII
dbaiis1 ¢ umeHeMm S, 3amu@pPOBaHHBIN ¢ UCTIOIB30BAHUEM KOJJOBOTO CMEIICHUS K
(cmoco6 mudpoBanms onucaH B 3aaaHuu Param57). Micnionb3ys 3Ty nporieaypy
U 3Has KojioBoe cMelleHne K, pacmmdpoBarh Gaii ¢ yKa3aHHBIM UMEHEM.

3anucum

IIpu BBOIE M BBIBOJE Ka)KJI0W AaThl B 3ajaHusIX Param59—Param63 BHauaie
yKa3bIBa€TCs JICHb, 3aT€M HOMEp Mecsla, 3ateM roi. [Ipu BBoje Kaxa0il TOUKHU B
3aganuax Param64—Param7(0 BHauane yka3blBaeTcs ee a0Ocuucca (x-KoopauHara),
3aTeM ee opauHaTa (y-KOOpaAuHaTa).

Param59. Onucars tun TDate — 3ammch ¢ moisiMu 1ienoro tuma Day (JieHb),
Month (mecsm) u Year (rox) — u dynkmuto LeapYear(D) norudeckoro Tuia
¢ mapamerpoMm tuna TDate, koropass Bo3Bpamaer TRUE, ecind rog B pare D
SIBJISICTCSI BUCOKOCHBIM, U FALSE B MPOTHUBHOM ciiy4dae. BwiBecTH 3HaUCHUE
bynknuu LeapYear njs matu HaHHBIX JaT (MPEAIONIaraeTcs, 4TO BCE JIaThI
SIBIIAIOTCSL MPAaBWIBHBIMM). BucokocHblM CUUTAETCs TOMA, ACNAIIUCS Ha 4, 3a
HCKJIIOUCHUEM TEX TOA0B, kKoTopbie aenarca Ha 100 u ne nenarcsa Ha 400.

Param60. Vcnonw3ys tun TDate u ¢pyukumio LeapYear (cM. 3amanune Param59),
onucarb Qynkiuo DaysInMonth(D) nienoro tuna ¢ napamerpom tumna TDate,
KOTOpasi BO3BpAIAE€T KOJIMYECTBO JHEH JUIsl MecsIa, yKa3aHHOro B gare D.
BriBectn 3Hauenune pynkiuu DaysInMonth nys sty naHHBIX mat (mpeamoa-
raeTCs, YTO BCE JAThI SABJISIOTCS MMPABHIBHBIMH).

Param61. Ucnone3ys tun TDate u pyukuuro DaysInMonth (cm. 3amanus Param59
u Param60), onucats ¢yukimto CheckDate(D) nienoro tumna ¢ napaMmeTpom TH-
na TDate, koTopast mpoBepsieT NPaBUIBHOCTD AaThl, YKa3aHHOU B IapaMmeTpe D.
Ecnau nara D siBnseTcs nmpaBwiIbHOM, TO (PyHKIMS Bo3BpamaeT 0; ecnu B aare
yKa3aH HEBEpPHBIM HOMEp Mecsia, To (YHKIHS Bo3BpamiaeT l; eciu B jare
yKa3aH HEBEPHBIN JICHB IS TAaHHOTO MEcAIla, TO Bo3Bpamiaercs 2. BriBecTn
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3HaueHue Qpynkuuu CheckDate niis nsiTM 1aHHBIX JaT.

Param62. Ucnonwk3ys tanm TDate u ¢ynkmuu DaysinMonth u CheckDate (cwm.
3ananus Param59—Param61), onucats npouenypy PrevDate(D) ¢ mapamerpom
tuna TDate, kotopas mpeobpa3yet naty D K npeapiayiieit nare (eciau gara D
ABJISIETCS] HEPABUWILHOM, TO OHA HE U3MEHSETCs ). 3anuch D ABISAETCS BXOJHBIM
Y BBIXOAHBIM napamerpoM. [Ipumenuts npouenypy PrevDate k nsatu 1aHHBIM
JaTam.

Param63. Hcnons3ys tun TDate u ¢yukuuu DaysInMonth u CheckDate (cwm.
3ananus Param59—Param61), onucats npouenypy NextDate(D) ¢ mapamerpom
tuna TDate, kotopas npeoOpa3syer nary D k cineayromeid nare (ecnu gara D
SBJIIETCA HEMPABUIIBHOM, TO OHA HE U3MEHSIETCs). 3anuch D SBISETCS BXOJHBIM
Y BBIXOJIHBIM napameTpom. [Ipumenuts npouenypy NextDate k maTu 1aHHBIM
JATaM.

Param64. Onucare Tun TPoint — 3amuck ¢ monsiMu BemecTBEHHOTo Trma X u Y
(KoOpIMHATHI TOYKU HA TIOCKOCTH) — U pyHKIMI0 Leng(A4, B) BelecTBEHHOTO
THMA, HAXONAIIYIO JUIMHY OTpe3ka AB Ha IUIOCKOCTH MO KOOPJIWHATAM €ro
KOHIIOB:

4B = \/(4.X — BX)>+ (A.Y — B.Y)
(4 u B — mapameTtpsl Tuna TPoint). C noMo1pio 3Toi pyHKINUN HAWTH JUTMHBI
otpe3koB AB, AC, AD, ecnu nanbl KoopauHaTel Touek A, B, C, D.

Param65. Ucnone3ys tun TPoint u dyskiuio Leng (cMm. 3amanne Param64), omnu-
catb Tun TTriangle — 3anucek ¢ nomsmu 4, B, C tuna TPoint (BepuiuHsbl
TpeyronbHuka) — U ¢GyHkiuioo Perim(7’) BelecTBEHHOTO THMA, HAXOISAIIYIO
nepumeTp TpeyroiabHuka 1 (T — mapamerp tmma TTriangle). C momoribio
3TOM (PYHKIMH HailTh niepuMeTpsl TpeyroibuukoB ABC, ABD, ACD, ecnu na-
HbI KOOpAWHATHI Touek 4, B, C, D.

Param66. Ncnonb3ys tunbel TPoint, TTriangle u ¢ynkinuun Leng u Perim (cwm.
3amanusi Param64 u Param65), omucars ¢yHkuuio Area(7’) BemecTBEHHOTO
THIA, HAXOJAIIYIO TIoIaaAb Tpeyroiabuuka I (7 — mapametp tuna TTriangle)
1o gopmyne I'epona:

Sapc = vp-(p — |4B))-(p — |4C))-(p — |BCY),
rne p — nonynepumemp. C TOMOIIBIO 3TOW (PYHKIIMM HAWTH TIJIOIMIAIUA Tpe-
yrosibHUKoB ABC, ABD, ACD, ecnu nanbl KoopauHatel Touek A, B, C, D.

Param67. Vcnonw3ys tumnsl TPoint, TTriangle u ¢pyukuuu Leng u Area (cm. 3a-
nanusi Param64-Param66), onucars ¢ynkuuto Dist(P, A, B) BeliecTBEHHOTO
tuna (P, A, B — napamertps! tuna TPoint), Haxonsuryto pacctosiuue D(P, AB)
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oT Touku P 110 npsimoit AB 1o dpopmyre

D(P,AB) = 2-Spap/|AB|,
e Spap — womanas TpeyroinbHuka P4AB. C moMoIIpio 3ToM PyHKIIMU HANTH
paccTosiHusi OT Touku P no npsameix AB, AC, BC, ecnu J1aHbl KOOPAWHATHI
touek P, A, B, C.

Param68. Ucnonssys tunsl TPoint, TTriangle u ¢ynkmuro Dist (cMm. 3amanus
Param64, Param65, Param67), onucare npouenypy Heights(7, hi, hs, h3),
HAXOJSIIYIO BBICOTHI A1, Ao, hy TpeyronbHuka T' (T — BXOAHOW MapaMeTp TUla
TTriangle, A1, ho, hs3 — BBIXOJHBIE BEHISCTBEHHBIC NMapaMETpPhl), MPOBEICH-
HbIE COOTBETCTBEHHO U3 BepivH 1.4, 7.8, T.C. C nOMOLIBIO 3TOW NpOLELYpPbI
HaWTH BBICOTHI TPEyTrodbHUKOB ABC, ABD, ACD, ecnu naHbl KOOPAUHATHI TO-
uek 4, B, C, D.

Param69. Ncnonb3ys tun TPoint u ¢pyrkiuio Leng (cMm. 3amanue Param64), omnu-
cath ¢yHKuuo PerimN(P, N) BemecTBEHHOTO THIIA, HAXOISIIYIO0 TEPUMETP
N-yroiapbHUKa, BEPIIMHBI KOTOPOTO (B MOPSIKE WX 00X0/1a) MEPEIaroTCs B Mac-
cuBe P pazmepa N (>2) c anemenramu tumna TPoint. C momoibio 3Toi QyHK-
MU HAUTU TIEPUMETPhI TPEX MHOTOYTOJBHUKOB, €CJIM JaHO YHCIIO UX CTOPOH
¥ KOOPJIMHATHI UX BEPIIHH.

Param70. Hcnonws3ys tunel TPoint, TTriangle u ¢yukiuio Area (cM. 3agaHMs
Param64-Param66), onucars ¢pynkuuio AreaN(P, N) BelleCTBEHHOIO THUIIA,
HaXOJSIIYI0 TUIOMIAJb BBIMYKJIOTO /N-YrojibHUKA, BEPIIMHBI KOTOPOro (B IO-
psAKe Ux o0xoma) mepemaroTcsl B MaccuBe P pasmepa N (>2) ¢ ameMeHTaMu
tura TPoint. C momMonipo 3Tol (PyHKIIMM HANTH TJIOMIAAN TPEX MHOTOYTOJb-
HUKOB, €CJIM JAaHO YKCJIO UX CTOPOH U KOOPAWHATHI UX BEPIIUH.

Pekypcus

MpocTenwmne peKypcUBHbIE anNropuUTMbI

3amaHus 3TOTO pasferna MOXHO JIETKO PEIIUTh U 6e3 UCHONb308AHUS PeKYp-
cuu. JlaHHO€ OOCTOSITENHCTBO CBS3aHO C TE€M, YTO B 3aJaHMIX PACCMATPUBAIOTCS
npocmetiuiue IPUMEPHI PEKYPCUH, JIETKO CBOJIMMBIE K UTEPANIMOHHBIM aJITOPUTMAM.
Bbonee Toro, B HEKOTOPBIX CIydasx HEMOCPEACTBEHHBIC BBIUMCICHHS 110 PEKYPCHUB-
HbIM (hOpMysIaM OKa3bIBAIOTCS BecbMa HEd(P(HEKTUBHBIMU (CM., HAIPUMED, 3aTaHUS
Recur4 u Recur6). OgHako ”MEHHO Ha MOI0OHBIX IPUMEPAX MPOIIE BCETO MOTYUUTh
NEepBOHAYANIbHbIE HABBIKU Pa3pabOTKH PEKYpPCUBHBIX aITOPUTMOB.
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Recur1*. Onucarpb pekypcuBHyt0 ¢yHKI0 Fact(N) BelecTBEeHHOTO TUIIA, BBIUKC-
JSIONIYI0 3HAYEHUEe Gaxmopuana
N!'=12-...N
(N > 0 — napametp uenoro Ttumna). C momMornpto 3Toi (HyHKIIMHA BBIYUCIUTD
(dhakTopHuasbl AT TaHHBIX YHCET.
Recur2. Onucars pekypcuBHyo GyHKIUIO Fact2(N) BeliecTBEHHOrO THIIA, BBIUKC-
JSIOLIYI0 3HAYEHUE 080UH020 (hakmopuana
N!!'=N-(N-2)-(N—4)-...
(N > 0 — mapameTp 1IeJI0r0 TUIA; MOCICIHUN COMHOXHUTENIb B MPOU3BEACHUN
paBeH 2, ecnu N — 4eTHoe uucio, u 1, ecniu N — HeueTHoe). C MOMOIIBIO
ATOM (DYHKIIMH BBIYUCIIUTH JBOMHBIE (PAKTOPUAIIBI MSITH JAHHBIX YHCEN.
Recur3. Onucarpe pekypcuBHyI0 ¢GyHKIHIO PowerN(X, N) BelmeCTBEHHOTO THIIA,
HaxoJIAIIYI0 3HaueHue N-i cTerneHu ynucia X mo Gopmynam:
X0=1,
XN =XN?%)? npu uemnwvix N > 0, XY =X-X""! npu nevemnwvix N > 0,
XN=1X""nupuN <0
(X # 0 — BemecTBeHHOE Yncao, N — 1enoe; B popmyine st 4eTHBIX N JI0JDK-
Ha HCIOJIb30BaThCS OMepalus yenouucieHHo2o oenerus). C MOMOIIBIO 3TOU
(yHKIIUM HAWTH 3HA4eHUS X N st mammoro X IIPU OSATH JAHHBIX 3HAYEHU-
X V.
Recur4. Onucars pekypcuBHyo ¢yHKIHO Fib1(N) memoro tuma, BEIYUCIISIONIYIO
N-#i 3]IeMEHT MOCIeA0BaTeNbHOCTU yucen Pubonayyu (N — 1€70€ YUco):
F1:F2:1, FK:FK_2+FK_1, K:3,4,....
C momoripo 3ToM (QyHKIMK HAWTH TATh yucesl DuOOHAUYYM C JaHHBIMU HO-
MEpaMH, U BBIBECTH 3THU YHMCJIa BMECTE C KOJIMYECTBOM PEKYPCHUBHBIX BHI30BOB
¢byakuun Fibl, moTpeGoBaBmmXcs A1 UX HAXOXKICHUS.
Recur5. Onucare pekypcuBHyto ¢yHkuio Fib2(/N) 1miemnoro tumna, BEIYUCISIONTYIO
N-¥i 3]IeMEHT MOCIEA0BATENbHOCTU Yucen Pubonayuu (N — 11e10€ YUcio):
F1:F2:1, FK:FK—2+FK—1, K:3,4,....
Cuurark, uto HOMEp N He npeBocxoauT 20. /[ yMEHbIIEHUS] KOJTUYECTBA pe-
KyPCHBHBIX BBI30BOB MO cpaBHeHUIO ¢ (pyHkuuen Fibl (cMm. 3amanue Recurd)
CO37aTh BCTIOMOTAaTENIbHBIA MACCUB JJISl XPAHCHUS Ve BbIUUCTEHHbIX TUCEIN
®uboHaY4YM U 00palaTbcsi K HeMy MpH BhinoiaHeHun QpyHkuuu Fib2. C nomo-
nipio pyHkunu Fib2 Haiith niath yncen @ubOoHAYYM ¢ JaHHBIMH HOMEPaMHU.
Recur6. Omnucars pexypcuBHyto ¢ynknuo Combinl(N, K) nenoro twuma, Haxo-
sy C(N,K) — uucno couemanuu u3 N 31eMEHTOB 10 K — ¢ MOMOIIIBIO
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PEKYPPEHTHOTO COOTHOIICHUS:
C(N,0)=C(N,N) =1,
CN,K)=CIN-1,K) +C(N—-1,K—1) nmpu0 <K <N.
[Mapametprr pynkuun — uensie unucia; N > 0, 0 < K < N. Jlano uucio N
U TTh pa3nIuuHbIX 3HadyeHui K. BeiBectu umcma C(N, K) BMecTe ¢ Koiaude-
CTBOM PEKYpPCHUBHBIX BbI30BOB (yHKIIMH Combinl, moTpedoBaBIIMXCS JIJIs1 UX
HAXOXKJICHHUS.

Recur7. Omucars pekypcuBHyto ¢yHkmuo Combin2(N, K) menoro Twma, HaxXo-
nsmyo C(N,K) — uucino couemanuti u3 N 31eMeHTOB 10 K — ¢ ITOMOIIBIO
PEKYPPEHTHOTO COOTHOIICHUSI:

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

CN,K)=CIN-1,K) +C(N—-1,K—1) nmpu0 <K <N.
[Mapametpsr ¢ynkiuu — nensie unucia; N > 0, 0 < K < N. Cuurarb, 4TO
napametp N He npeBocxonut 20. J{s yMeHbIIIeHUs] KOJTUYECTBAa PEKYPCUBHBIX
BBI30BOB MO cpaBHeHUIO ¢ PpyHkimedt Combinl (cm. 3amanne Recur6) onucarsb
BCIIOMOTATEIbHbIN IBYMEPHBIN MAacCUB ISl XPAHEHUS Ve 8blUUCTeHHbIX YU-
cen C(N,K) u oOpamarecs kK HeMy npu BeinoiaHeHuu ¢yHkimun Combin2. C
nomotpio ¢pyrakiun Combin2 Havith yucia C(N, K) nns naHHoro 3HadeHus N
Y IISITH Pa3IMYHbIX 3Ha4YeHUN K.

Recur8. Onucarb pekypcuBnyto Gpynknuto RootK(X, K, N) BemecTBeHHOTO THIIA,
HaXOJAUIYI0 MPUOMMKEHHOE 3HaYeHHe KOpHS K-i creneHu w3 uduciaa X 1o
dbopmyre:

Yo=1, Yy =Yy — (Yn — XI(Yn)E DK,
rae Yy o6o3nagaetr RootK(X, K, N) npu dburkcupoBanusix X u K. [lapamer-
pol pynkuun: X (>0) — BemectBeHHoe unciio, K (>1) u N (>0) — nensle.
C nmomompro pysakruu RootK wavitu ans ganHOro ymcia X mpuOIHKEHHBIC
3HAYEHUS €T0 KOpHS K-U CTENEHH INPU MIECTH JAHHBIX 3HAYEHUSIX N.

Recur9. Omnucars pekypcuBnyio ¢yHKImo NOD(A, B) nemoro Trra, HaXoIsAIyro
Haubonvuwut oowutl derumens (HOJL) IByX 1EIbIX MOJOXKHUTEIBHBIX Yncen A
u B, ucnone3ys arecopumm Eexauoa:

HO/1(4, B) = HOJI(B, A mod B), ecnu B # 0; HO/I(4,0) = A.
C nmomompto »toi pynkruu Haiith HOJ(4, B), HO(A4, C), HOMI(4, D), eciun
nmanbl uncna A, B, C, D.

Recur10. Onucars pexypcuBHyro ¢yHknuto DigitSum(K) menoro tuma, KoTopas
HAaxXoAUT cyMMmy Hudp uenoro yucia K, He UCHONb3ys oneparop mukiaa. C
MOMOILBIO 3TON (PYHKIMU HAWTHU CyMMBI LU IS TISITH TaHHBIX LIEJIBIX YUCETL.
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Recur11. Onucars pexypcuBHyto ¢yHkuuio MaxInt(4, N) menoro tuma, KOTO-
pasi HaXOJIUT MaKCHUMAJIbHBIM 3JIEMEHT IIEeJI0YMCIICHHOTO MaccuBa A pasmepa N
(1 < N < 10), ve ucnonwiys omneparop nukiaa. C mMOMOMIBIO ATOM (PYHKIIHH
HAalTH MakcUMaJbHbI€ 31eMeHThl MaccuBoB A, B, C pasmepa Ny, Np, N¢
COOTBETCTBEHHO.

Recur12. Onucars pexypcuBnyro gynknuto DigitCount(S) memoro tumna, Kotopas
HAXOJIUT KOJIMYECTBO IU(MP B CTpoke S, HE HCIONB3ys omneparop mukia. C
MOMOIIBIO STOM (PYHKIIMHM HAWTH KOJIMYCCTBO UG B KAXKIAOW M3 MSATH JaHHBIX
CTpOK.

Recur13. Onucarp pekypcuBHyo ¢yHKIuto Palindrom(S) norudeckoro tumna, Bo3-
BpaIIamoIIyto TRUE, €CIIH CTpoKa S SIBISIETCS naiunopomom (TO €CTh UATACTCS
OJIMHAKOBO CJICBa HAIIPaBO W CIpaBa HAJIECBO), U FALSE B NMPOTHBHOM CIIy4ae.
Omneparop 1ukia B Tesie (yHKIIUU HE UCIIONIb30BaTh. BeIBeCcTH 3HAYCHHS (PYHK-
nuu Palindrom auist Ty TaHABIX CTPOK.

Pa36op BbipaxeHUH

Bo Bcex 3aJaHusIX TaHHOTO IMYHKTa MPEANOJaraeTcsi, YT0 UCXOJHbIE CTPOKH,
OTIpe/ICIIAIONINE BRIPAXKEHH, HE comepkar mpodesnoB. [Ipu BbINOTHEHUU 3aaHUN
HE CJIEyEeT UCIIOJIb30BaTh OIIEPaTOp LIHUKIIA.

Recur14. BriBecTn 3HaueHHWE IEIOYHUCICHHOTO BBIPAKCHHMSI, 33JJaHHOTO B BHJIC
cTpoku S. BeipaxxeHue onpeensercs cieayonmum 00pa3om:

<BbIpakeHHE> ::= <mudpa> | <BblpakeHue>+ <mudpa> |
<BbIpakeHHE> — <uudpa>
Recur15. BreiBecTn 3HaYeHHE IICIOYMCIICHHOTO BBIPAXKCHUS, 3aJIAHHOIO B BHJIC
cTpokH S. BeipaxkeHue onpeaensercs cieayroM 00pa3om:

<BBIp@XEHUE> ::= <TepM> | <BbIpaxkeHue>+ <Tepm> |
<BBbIpaXXCHUE> — <TCpM~>
<tepm> 1= <uudpa> | <repm>* <uudpa>

Recur16. BreiBecTn 3Ha4YeHHE IICIOYMCIICHHOTO BBIPAXKCHUS, 3aJIAHHOIO B BHJIC
cTpokH S. BeipaxkeHue onpeaensercs cieayoiuM 00pa3om:

<BBIp@XEHUE> ::= <TepM> | <BbIpaxkeHUe>+ <Tepm> |
<BBbIpa)XCHUEC> — <TCpM~>

<tepm> : 1= <ajeMeHT> | <tepm> * <3JIeMeHT>

<3JIeMEHT> ::= <uudpa> | (<BeIpaKeHUE™)
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Recur17*. BeiBecTr 3HaueHUE IEJIOYMCICHHOTO BBIPAXKCHMS, 3aJaHHOTO B BHUJIC
cTpoku S. BeipakeHue onpenensieTcs CIeayomuM o0pa3oM:

<BBIpaXXeHUE> ::= <mudpa> |
(<BBIpaXXKEHHE><3HAK><BBIPAKECHNE™>)
<3HAK> = 4| — |

Recur18*. IIpoBepuTh MpaBUIBHOCTh BBIPAKEHUS, 3aJaHHOIO B BHIC HEIYCTOMH
CTPOKH S (BBIPAKEHUE OMPEEIISIETCA M0 TEM K€ MpaBuiiaM, 4TO U B 3aJJaHUU
Recurl7). Ecnu BeIpaskeHHE COCTaBICHO MPABUILHO, TO BEIBECTH TRUE, HHAYE
BBIBECTU FALSE.

Recur19. IlpoBeputh NpaBUIBHOCTH BBIPAKEHHUsS, 3aJaHHOTO B BHJE HEIYCTOM
cTpokH S (BbIpaXXEHHUE OMPENEISIETCS MO TEM K€ MpaBWjaM, YTO W B 3aja-
Huu Recurl7). Ecnu BelpakeHUE COCTABICHO MpPaBUIIbHO, TO BbiBecTH 0, B
MIPOTUBHOM CJTy4ae BBIBECTH HOMEP MEPBOTO OMIUOOYHOTO, JTUITHETO WA HEJ0-
CTAIOILIETO CUMBOJIA B CTPOKE S.

Recur20. BriBecTn 3HaueHWE IEIOYHUCICHHOTO BBIPAKCHUS, 33JaHHOTO B BHJIC
ctpoku S. BeipaxkeHue omnpenensiercs caeayomuM oopazom (byHkius M Bo3-
BpaIlacT MaKCUMAJIbHBIN U3 CBOMX MapaMeTpoB, a GYHKIUS M — MUHUMAIb-
HBIi):

<BpIpakeHHe™> ::= <mudpa> | M(<BbpakeHHuEe> , <BBIpaKCHHE>) |
m(<BbIpakKeHUE™> , <BBIPAKECHUE )
Recur21. BeiBecTr 3HaYCHHE JTOTHYSCKOTO BBIPAXKCHUS, 3aJaHHOTO B BUJIEC CTPO-
ki S. Beipaxkenue onpenensercs ciaeayromum odpaszoMm («T» — TRUE, «F» —
FALSE):

<plpaxkeHue> ::= T | F | And(<BeipaxkeHue>, <BbIpaKeHHE>) |
Or(<BbIpakeHHE™> , <BBIPAKEHUE™)
Recur22. BriBecTn 3HaueHHWE IEIOYHUCICHHOTO BBIPAKCHUS, 33JJaHHOTO B BHJIC
cTpoku S. Beipaxkenue omnpenensiercs caeayomuM oopazom (byHkius M Bo3-
BpalllaeT MaKCHMaJbHBIM U3 CBOUX MapaMeTpoB, a PyHKLIMS M — MUHUMAJIb-

HBII):
<BplpakeHue> ::= <mudpa> | M(<mapameTpsr>) | m(<napameTpbr>)
<mapameTpbl> ::= <BBIpAXKEHUE> | <BBIpAXKEHUE> , <MapaMeTpbl>

Recur23. BeiBecTr 3HaYCHHE JTOTHMYSCKOTO BBIPAXKCHUS, 3aJaHHOTO B BUJIEC CTPO-
ki S. Beipaxkenue onpenensercs ciaeayromum odpaszoMm («T» — TRUE, «F» —
FALSE):
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<plpaxkeHue> ::= T |F | And(<mapametpsr>) | Or(<napameTpbr>)
<mapaMmeTpbl> ::= <BBIpAXKEHUE> | <BBIpAXKEHUE> , <MAPAMETPHI>

Recur24. BeiBecTr 3Hau€HHUE JIOTUYECKOTO BHIPAKEHUS, 33JAaHHOTO B BHUJIIE CTPO-

ku S. Beipaxenue omnpenensercs ciaeayromuM odpaszom («T» — TRUE, «F» —
FALSE):

<plpakenue> ::= T |F | And(<mapametpsr>) |
Or(<nmapametrpnr>) | Not(<BbIpaxeHue>)
<mapameTpbl> ::= <BBbIpaXEHUE> | <BBIpOXXECHUE> , <ITApAMETPHI>

MNepebop ¢ Bo3BpaTOM

Recur25*. Jlano aepeBo miyOouHbl N, KaXkasi BHyTPEHHISI BEPIIMHA KOTOPOTO UMEET

K (<10) "HenocpencTBeHHbIX MOTOMKOB (HyMepytorcs oT 1 go K). Kopenb
nepeBa umeeT HoMmep 0. 3amucarh B TEKCTOBBIN (paitil ¢ JaHHBIM MMEHEM BCE
BO3MOJKHBIE ITyTH, BEAYIIHE OT KOPHS K JUCThsAM. [lepebupars myTH, HaYuHas
C «CaMoOro JIEBOTO» W 3aKaHYMBasi «CaMbIM MPaBbIM» (IMPU 3TOM NEPBBIMU
3aMEHSTh KOHEYHBIE AJIEMEHTHI My TH).

Recur26. Jlano nepeBo mIyOWHBI N, KaXk/lasi BHYTPEHHSIS BEPIIMHA KOTOPOTO MMe-

eT K (<10) HemocpeacTBEHHBIX MOTOMKOB (HyMmepyroTcs oT 1 mo K). Kopenp
nepeBa umeeT HoMmep 0. 3amucarh B TEKCTOBBIN (paitil ¢ JaHHBIM MMEHEM BCE
MyTH, BEAYIIHUE OT KOPHA K JIUCTHSIM U YIAOBJIETBOPSIONIUE CIAEAYIOIEMY YCIIO-
BHUIO: HUKAKHUE COCEHUE DJIEMEHThl MYTH HE HYMEPYIOTCS OJHOW M TOM XKe
nudpoii. I[opsmok mepedopa myTen Takou xe, Kak B 3agaHun Recur25.

Recur27. [lano nepeBo mryounsl N (N — deTHOE), KaxKJasi BHYTPCHHSISI BEpIIIMHA

KOTOPOTO UMEET 2 HEMOCPEACTBEHHBIX NOTOMKA: A ¢ BecoMm |1 u B ¢ Becom —1.
Kopensb aepesa C umeet Bec 0. 3anucarb B TEKCTOBBIN (aiijl ¢ TaHHBIM UMEHEM
BCE MyTH OT KOPHSI K JUCTBSIM, YIOBJIETBOPSIONIUE CIEAYIOIIEMY YCIOBHIO:
CyMMapHbIi Bec 3neMeHToB nyTH paBeH 0. [lopsmok mepebopa myTel Takoit
’ke, Kak B 3ajgaHuu Recur25.

Recur28. Jlano aepeBo rmiyOuHBI N TOTO K€ THIA, 9TO W B 3agaHuuM Recur7.

3anucarh B TEKCTOBBINM (paiijl ¢ JaHHBIM UMEHEM BCE ITyTH OT KOPHS K JIUCThSM,
yIOBJIETBOPSIONIUE CIEAYIONIEMY YCIOBHUIO: CYMMApHBI BEC JIEMEHTOB IS
T1000T0 HAaYaJIBHOTO OTpe3Ka MyTH HeoTpunatesneH. [lopsmok nepedopa myTeit
TaKoM ke, Kak B 3agannu Recur25.

Recur29. /lano nepeBo mryOounbl N, KaKaasi BHYTPEHHSIS BEPIINHA KOTOPOTO UMEET



Ykasatenun u guHammyeckume CTPYKTYPbl AaHHbIX 109

3 HenmocpeacTBeHHbIX noToMKa: A ¢ Becom 1, B ¢ Becom 0 u C ¢ Becom —1.
Kopenr nepeBa D umeer Bec (. 3amucaTh B TEKCTOBBIN (aili ¢ JaHHBIM HUMe-
HEM BCE€ IIyTH OT KOPHS K JIUCTHSIM, YIOBICTBOPSIONIUE CICTYIOITUM YCIOBUSIM:
CyMMAapHBIH BEC 3JIEMEHTOB JJIsI JIIDOOT0 HA4aJIbHOTO OTPE3Ka IMyTH HETOI0XKH-
TEJIEH, a CYMMapHbI Bec Bcex aneMeHToB myTu paBeH 0. Ilopsiok nepedopa
IyTeN TakoM ke, Kak B 3ajaHuu Recur2s.

Recur30. [lano aepeBo rmyOuHBI N TOro »e THIIA, 4TO M B 3amanuu Recur29. 3a-
IMCcaTh B TEKCTOBBIN (haiiil ¢ JaHHBIM UMEHEM BCE ITyTH OT KOPHSI K JINCTHSIM,
YIOBJIETBOPSIONIUE CICAYIOINIUM YCIOBUSIM: HUKAKUE COCEAHUE DIIEMEHTHI ITy-
TH He 0003HAYAIOTCS OMHOW M TOM ke OyKBOH, a CyMMapHBIM BEC BCEX dJie-

MeHTOB mmyTH paBeH 0. Ilopsimok mepedopa myTed Takol ke, Kak B 3aJaHUH
Recur25.

YKazaTtenu m guHamum4yeckKkue CTPYKTYPbI AadaHHbIX

JlanHas Tpynna He BKJIIOUEHA B BApUAHTHI 3aIa4HKKa s s3bIKOB Visual Basic
u C#.

Bce uucna, ynomMmuHaeMble B 3aJaHUSIX JAHHOW TPYMIbBI, SBISIIOTCS YeablMU.
Bce ykazarenn umeror tun PNode u ykaspiBatoT Ha 3amucu tuna TNode. Tumbi
PNode n TNode omucansl B BapuaHTe 3aJaqHuKa Il s3bika Pascal ciemyronmm
obpazom:

type
PNode = “TNode;
TNode = record
Data: integer;
Next: PNode;
Prev: PNode;
end;

AHAJIOTUYHO OMMCHIBAIOTCS 3TH THIIBI B BAPHAHTC 3ala9YHHUKA JIS A3bIKa C:

struct TNode

{
int Data;
TNode* Next;
TNode* Prev;

}s
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typedef TNode* PNode;

B 3ananusax Ha creku u ouepenu (Pointer1-Pointer28) npu pabote ¢ 3anucsmu
tuna TNode ucnonp3yrorcs Toapko monst Data u Next (cm. 3amanue Pointerl); B
3aIaHUAX Ha JBYCBs3HBIe crickua (Pointer29-Pointer80) ucmonb3yroTcss Bce Mo
3anucu TNode (cm. 3aganue Pointer29).

Tak kak mepeMeHHBIC THIIA «yKa3aTeaby MpeAHA3HAYEHBI JJI XpaHCHUs ao-
pecos, B GOpMYIUPOBKAX 3aJaHUN CJIOBAa «yKa3zareiab» (Ha DJIEMEHT JaHHBIX) H
«aapec» (dMeMeHTa JaHHBIX) UCTIOJIb3YIOTCS KaK CHHOHHUMBI.

Jliis 0003HaueHUs HYJIEBOTO yKaszarels B (OpMyIHpOBKaxX 3aJlaHUi MCIIONb3Y-
eTcs uMs NIL.

CTeku

Pointer1. Jlan anpec P; 3ammcu tuma TNode, comepkameii mone Data (1iemoro
tuna) u none Next (tuna PNode — ykazarens na TNode). OTa 3anuch cBsizaHa
nosieM Next co CIIeyIONIeH 3aMiChi0 TOTO )K€ TUIa. BeIBeCTH 3HaYEHUSI TIOJIeH
Data obeux 3amucei, a Takke aapec Po cleayroIiei 3anmcu.

Pointer2*. Jlan agpec P, 3amucu tima TNode. Drta 3amuchk cBsizaHa mosieMm Next
CO CJICAYIOIIEH 3alUChI0 TOTO K€ THUIIA, OHA, B CBOIO OYEpPE/lb, — CO CIICIYIO-
e, U TaK aajee 0 3anucu, mosue Next KoTopoi paBHO NIL (TakuM 00pa3om,
BO3HUKAET yenouxka CB3aHHBIX 3amuceil). BeiBecTu 3HaueHus nojei Data s
BCEX JJIEMEHTOB IIETIOYKH, OuHy yenouku (TO €CTh YHCIO €€ DJIEMEHTOB) H
aZpec ee MOCJEeAHEro IEMEHTA.

B 3aganusx Pointer3—Pointer13 ctpykrypa «cmex» (stack) mogenupyercs 1ie-
MOYKOM CBA3aHHBIX y3soB-3anucei tuna TNode (cMm. 3ananue Pointer2). ITone Next
MOCJIETHETO AJIEMEHTA IETIOYKU paBHO NIL. Bepuwunoii cmexa (top) cuuTaeTcs nep-
BBII DJIEMEHT HEMovKH. JIJIsg ToCTyma K CTeKy MCIIONIb3yeTcs yKa3aTellb Ha €ro Bep-
muHY (AJ1 MyCTOrO CTEKa JaHHBINM yKa3aresb MoJjlaraeTcsi paBHbIM NIL). 3Hauenuem
AIIEMEHTa CTEeKa CUMTAETCS 3Ha4eHHe ero mnois Data.

Pointer3*. /lano uncno D u ykasarenb P; Ha BEpIIMHY HEIyCTOTO cTeka. J00aBUTh
AJIEMEHT CO 3Ha4€HUEM D B CTEK U BBIBECTH afpec P> HOBOM BEPIIMHBI CTEKA.

Pointer4. JTano uncno N (>0) u Habop u3 N uncen. Co3aark CTEK, COMEpIKaIIUN
UCXOJHBIE YKciia (TMOCIeIHee YUCIIO Oy/IeT BEPIINHONW CTeKa), U BBIBECTH yKa-
3aTellb Ha €ro BEPIIUHY.
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Pointer5*. Jlan yka3arens P Ha BEpIIMHY HEIyCTOro cTeka. M3Bieus U3 cTeka mnep-
BbI/ (BEPXHUI) JIEMEHT U BBIBECTH €0 3HaYeHue D, a Takxke aapec Po HOBOM
BEPIIUHBI CTEKA. ECIM MOCIe U3BJICUECHUS JJIEMEHTA CTEK OKAXKETCA IYCTHIM,
TO HONOKUTE Py = NIL. Ilociie u3BICUEeHUS dIEeMEHTa U3 CTEKa OCBOOOIUTH
MaMsiTh, 3aHUMAEMYI0 3TUM DJIEMEHTOM.

Pointer6. Jlan ykasareir P; Ha BEpIIMHY CTE€Ka, COAEpXKAIEro HEe MEHee Aecs-
TH 3JIEMEHTOB. M3Bieub M3 CTEKa MEpPBBIC JEBATH JIEMEHTOB U BBIBECTH HX
3Ha4YeHUs. BhIBECTH Takke apec HOBOW BEpIIMHBI cTeKa. [locie u3BneueHus
AJIEMEHTOB M3 CT€Ka OCBOOOXKIaTh MaMTh, KOTOPYIO OHHM 3aHUMAJIH.

Pointer7. Jlan yka3zarenp P; Ha BepIIMHY CTEKa (€cid CTEK IMycT, To P; = NIL).
W3Biedb U3 cTeka BCe JIEMEHTHI M BBIBECTH MX 3HAYCHUs. BrIBeCcTH Takxke Ko-
JIMYECTBO M3BJICYCHHBIX dNIeMeHTOB N (st myctoro creka Beiectu 0). [Tocne
W3BJICYCHUSI DJICMEHTOB M3 CTEKa OCBOOOXK/IaTh MaMSITh, KOTOPYIO OHU 3aHUMa-
JTH.

Pointer8*. Jlanbr ykazatenu P, u P, Ha BEpIIMHBI IBYX HEMYCTHIX CTEKOB. Ilepe-
MECTHUTH BCE AJIIEMEHTHI U3 MEPBOTO CTEKa BO BTOPOI (B Pe3ynbTaTe 3JIEMEHTHI
IIEpBOTO CTeKa OyIyT pacrojiararbCsi BO BTOPOM CTEKe B TOPSIIKE, OOpaTHOM
WCXOJIHOMY) ¥ BBIBECTH aJpeC HOBOW BEPIIUHBI BTOPOTO cTeka. Onepaiuu Bbl-
JIeTIEHUS] 1 OCBOOOXKICHYSI TAaMSITH HE UCTIOIh30BATh.

Pointer9. [lans! ykazarenu P, u P, Ha BEpIIMHBI JABYX HEIYCTHIX CTEKOB. Ilepe-
MeEIIaTh 3JIEMEHTHI M3 IEPBOTO CTEKAa BO BTOPOM, MOKA 3HAYCHUE BEPIIUHBI
MEPBOTO CTEKa HE CTAHET YETHBIM (TMEPEeMEICHHBIEC AIEMEHTHI MIEPBOTO CTEKa
OyIyT pacrnoiararbcsi BO BTOPOM CTEKE B MOPsJIKE, 0OpaTHOM HcxoaHoMy). Ec-
JI1 B TIEPBOM CTEKE HET AJIEMEHTOB C YETHBIMU 3HAUCHUSAMU, TO NIEPEMECTUTH
13 MEPBOrO CTEKA BO BTOPOU BCE AIEMEHTHI. BBIBECTH aapeca HOBBIX BEPIIVH
NIEPBOTO U BTOPOTO CTEKa (€CIU MEPBBIM CTEK OKaXKETCS MYCThIM, TO BBHIBECTH
JUTsl HETO KOHCTaHTy NIL). Onepanuu BbIIEIEHUS U OCBOOOXKICHUS TaMATH HE
UCIIOJIB30BaTh.

Pointer10. /lan yka3zarenar P; Ha BepliuHy HemycToro creka. Co3farh JBa HOBBIX
CTEKa, MEPEMECTHUB B TMEPBBIM U3 HUX BCE AJIEMEHTHI HCXOAHOTO CTEKA C YET-
HBIMU 3HAYCHHUSIMHU, @ BO BTOPOHM — C HEYETHBIMU (DJIEMEHTHI B HOBBIX CTEKax
OyIoyT pacroJyiaraTtbCs B MOPSAKE, OOPAaTHOM HCXOAHOMY; OJUH U3 ATUX CTe-
KOB MOKET OKa3aTbCsl MyCThIM). BBIBECTH ajipeca BEPIIHH MOJTYyUYEHHBIX CTEKOB
(mmst mycToro creka BbIBecTH NIL). Omepanuu BBIICTICHUS U OCBOOOXKICHUS
MaMsITH HE UCIOJIb30BaTh.

Pointer11*. Jlan yka3zarenp P; Ha BEpIIMHY cTeka (€CJIM CTEK MyCT, TO P; = NIL).
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Taxxke mano uucio N (>0) u Habop u3z N uucen. Onucarp tun TStack —
3anmuch ¢ ogHuM mosiem Top tuma PNode (mosne yka3biBaeT Ha gepuuny cmexa)
— u npouenypy Push(S, D), xoropas mo0GaBisieT B CT€K S HOBBIH 3JEMEHT
co 3HaueHueM D (S — BxomHOW U BBIXOJAHOHM mapamerp tuna TStack, D —
BXOAHOW mapamertp ueinoro tumna). C nmomomibio mpoueaypsl Push goGaButh
B MCXOJHBIN CTEK JaHHBIM HaOOp ducen (mocienHee Yucio OyaeT BepUINHON
CTEKa) M BBIBECTH aJIpeC HOBOW BEPIIMHBI CTEKA.

Pointer12. Jlan yka3zarens Py Ha BEpIIMHY CTEKa, COACPIKAIIETO HE MEHEE ISTH dJIe-

MeHToB. Ucmonw3ys tun TStack (cM. 3amanue Pointerl 1), omucars GyHKIINIO
Pop(S) wenoro tumna, KoTopasi U3BIEKAET U3 CTEKA S MEPBbIA (BEpXHUM) 3Je-
MEHT, BO3BpalllaeT €ro 3HaAu€HHE U OCBOOOXKIAET MaMsTh, KOTOPYIO 3aHUMA
M3BJICYCHHBIN 3JIeMEHT (S — BXOIHOUW U BBIXOJHOM mapamerp tuma TStack).
C nmomompto GyHkIuu Pop m3BIE€Ys M3 MCXOTHOTO CTEKA ISITh SJIEMEHTOB H
BBIBECTH MX 3HA4€HUA. BBIBECTH Takke yKas3aTeslb Ha HOBYIO BEPIIMHY CTEKa
(ecnu pe3yabTUPYIOIINMA CTEK OKaXXEeTCsl MyCThIM, TO 3TOT yKa3aTellb JOJHKEeH
OBITH paBeH NIL).

Pointer13. Jlan yka3arens P; Ha BepmiuHy cteka. Mcmonb3ys Tun TStack (cM. 3a-

nanue Pointerl1), onucare ¢pynkuun StackIsEmpty(S) noruueckoro tuna (Bo3-
Bpamiaer TRUE, eciu cTek S mycT, U FALSE B npoTuBHOM ciy4dae) u Peek(S)
LEJI0ro Tuma (BO3BpAILAaeT 3HAYEHUE BEPIIMHBI HEMTYCTOTO CTEKA S, HE yAass
ee n3 creka). B obenx dyHKOUAX mepeMeHHas S SBISETCS BXOTHBIM Iapa-
Metpom tuna TStack. C moMomibio 3Tux QyHKIuUM, a Takxe pyHkuuu Pop u3
3aganus Pointerl2, u3Biaeub U3 UCXOAHOTO CTEKA MSATh AIEMEHTOB (UJIM BCE CO-
JeprKaIIrecss B HEM 3JIEMEHTBI, €CITU UX MEHEe MSTH) U BBIBECTH UX 3HAUCHUS.
BriBectu Takke 3HaueHue ¢pynkuuu StackIsEmpty nnst pesynasrupytoiero cre-
Ka U, €CIIM PE3YJIbTUPYIOIINI CTEK HE SIBISETCS MyCThIM, 3HAYEHUE U aPEC €T0
HOBOW BEpLIVHBI.

Ouepeau

B 3amanmsax Pointerl4—Pointer28 crpykrypa «ouepeodwvy (queue) MOACIHPY-

eTCsl LIEMOYKOM CBsA3aHHBIX y3noB-3anuceid tuna TNode (cm. 3amanue Pointer2).
[Tone Next nmocnenHero 3neMeHTa LENoYKu paBHO NIL. Hauanom ouepeou («romo-
BOi», head) cunTaercst mepBhIid IEMEHT EMOUKH, KOHYoM («XBOCTOMY, tail) — ee
NOCIIEAHUN 3MeMeHT. 711 BOBMOXKHOCTH ObICTpOrO M00aBiIeHHUS B KOHEI[ OYepeiu
HOBOTO 3JIEMEHTA YI0OHO XpaHWTh, TOMUMO YKa3aTelisi Ha Hauyajlo OYeped, TaKXKe
U yKa3zaTelb Ha ee KOoHell. B cilydae mycToil ouepenu ykazaTelld Ha €€ Ha4yallo U
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KOHEI] I10JIararoTCsa paBHBIMM NIL. Kak u IJIA CTCKA, 3Ha4YeHuem 3JICMCHTa O04Cpcaun
cuMTaeTcs 3HaueHue ero mojs Data.

Pointer14. Jlan Habop u3 10 urcen. Co3aark oyepe/ib, COAEPIKAIYIO JaHHbBIC Yncia
B YKa3aHHOM IOpsijike (TIepBOe YKMCIIO Oy/leT pa3MeNIaThCs B Hadajae OYepe/i,
HocJie/lHee — B KOHIIE), U BBIBECTH yKazareiau P; u P; Ha Ha4alo U KOHEI[
ouepeu.

Pointer15. /lan na6op u3 10 yucen. Co3marh aBe odepean: IepBast JOJDKHA COIep-
’KaTh 4YUCJa U3 HUCXOJHOro Habopa ¢ HeueTHbIMM HoMepamu (1, 3, ..., 9), a
BTOpasi — C YeTHbIMHM (2, 4, ..., 10); mOps0K YKUCEN B KaXKJIOW odepean J0-
’KCH COBIIaJIaTh C MOPSIKOM YHCEI B MCXOIHOM HaOope. BriBecTn ykazarenu
Ha HavaJio U KOHEI[ IIEPBOM, a 3aTeM BTOPOH OYEpEIH.

Pointer16. Jlam na6op u3 10 uucen. Co3narh JBE ouepenu: IepBas JOJDKHA CO-
JiepKaTh BCE HEUCTHBIC, a BTOpas — BCE YETHBIC YKCJIa U3 MCXOJHOr0 Habopa
(TOPSIIOK YKCea B KaKIOM odepear IOJDKSH COBIAAaTh C MOPSIKOM YHCET B
UCXOJHOM HaOope). BrIBeCTH ykaszaTeau Ha Havallo M KOHEI| IepBOi, a 3areM
BTOPOM o4epenu (0IHa U3 OYePEICH MOXKET OKa3aThCs IMYCTOM; B 3TOM CIydae
BBIBECTH JIJIsl HEE JIBE KOHCTAHTHI NIL).

Pointer17. JJano umcio D u ykaszarenu P; u P Ha Hayajgo M KOHEI O4Yepeau
(ecn oyepenp SBIIETCS MycToM, To P = Py = NIL). J100aBUTh 3JIEMEHT CO
3HaYeHHEeM [ B KOHEIl OYepeIM M BBIBECTH HOBBIC aJipeca Havaja W KOHIIA
OYepEe/IH.

Pointer18. [lano uncino D u ykasarenu Py u P, Ha Hayajo W KOHEI[ OYEPE.u,
CoJIepIKaIICii He MeHee JIByX 3JIeMEHTOB. J100aBUTh 3JIEMEHT CO 3HaYeHHeM D B
KOHEIl 0YepeIu U U3BJICYb U3 OUepEIU NIEPBbIN (HauaIbHbIN) 31eMeHT. BriBecTH
3HAYCHHE M3BJICYCHHOTO 3JICMEHTA M HOBBIC aJpeca Hayaia U KOHIA OYepe/iu.
[Toce u3BnedeHUs 3AEMEHTA U3 OYEPEad OCBOOOAMTH MaMSTh, 3aHUMAEMYIO
3TUM 3JICMECHTOM.

Pointer19. lano uucno N (>0) u ykazarenu P, u P Ha Ha4yajao M KOHEI| HENyCTOR
odepenu. M3Bneub u3 odepenan N HayalbHBIX JJIEMEHTOB M BBIBECTH HMX 3Ha-
YeHHs (€ClIu ouepeb COIEPKUT MeHee N 3JEMEHTOB, TO U3BJI€Yb BCE €€ dJIe-
MeHTBI). BEIBeCTH Tak)ke HOBBIC ajipeca Hadalla U KOHIa ouepeau (s ImyCcTon
oyepenu JBaXbl BbIBecTH NIL). [lociie M3BIeUYCHHS SJIIEMEHTOB U3 OUYepeIn
OCBOOOX/1aTh MaMsTh, KOTOPYIO OHU 3aHHMAJIH.

Pointer20. lausl yka3zatenu P, u P, Ha Ha4alo ¥ KOHEI[ HEMycToi odepenau. Ms-
BJICKATh U3 OYEePEIH JICMCHTHI, IIOKA 3HAYCHUE HAYaIbHOIO DJIEMEHTA OYepeIn
HE CTaHET YCTHBIM, ¥ BBIBOJMUTH 3HAYCHUS M3BJICUCHHBIX 3JIEMEHTOB (€CITH OYe-
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pellb HE COAEPKUT PJIEMEHTOB C YETHBIMU 3HAYEHUSIMU, TO U3BJIEYb BCE €€ AJie-
MEHTHI). BBIBECTH Tak»Ke HOBBIC aJpeca Hayajla ¥ KOHIA o4epen (I MyCTOou
ouepenu IBaKIbl BhIBeCTU NIL). [locie m3BIedeHUs: JIEMEHTOB M3 OuYepeau
O0CBOOOXK/IaTh MaMsTh, KOTOPYIO OHHM 3aHUMAJIH.

Pointer21. Jlausl aBe ouepenu; aapeca Hadalla M KOHIIA MEPBOM paBHbI P U Po,

a Bropoit — P3 u P, (ecnu ouepep SIBIASETCS MyCTOM, TO COOTBETCTBYIOIINE
anpeca paBHbl NIL). [lepeMecTuTh Bce aeMeHThl IEPBOM ouepean (B MOPsIKE
OT HayaJia K KOHILy) B KOHEI[ BTOPOI oYepeIn U BHIBECTH HOBBIC ajipeca Hayasla
Y KOHIIa BTOpoil ouepenu. Ornepanuu BbIICICHUS U OCBOOOKICHUS TTaMSITH HE
HCMOJIb30BaTh.

Pointer22. Jlano uncno N (>0) u aBe HemycThIe OUepeH; aapeca Hadyaaa U KOHIA

nepBou paBHbl Py u Py, a Bropont — P3 u Py. Ilepemectuts N HayaibHBIX
AJIEMEHTOB MEPBOM OYEpPEIU B KOHEL BTOpOU oyepenu. Ecnu nepsas ouepenb
COEpKUT MeHee N 3JIEMEHTOB, TO IEPEMECTUTh U3 NIEPBOM OYEPENH BO BTO-
PYIO BCE DJIEMEHTHI. BpIBECTH HOBBIE aJpeca Hayajga U KOHLA NIEPBOM, a 3aTeM
BTOpOI ouepenu (Uist MyCcTOM ouepean ABaXK]bl BbiBecTU NIL). Onepauuu Bbl-
JICJICHUSI U1 OCBOOOXK/ICHUSI TAMSATH HE MCMOJIb30BATh.

Pointer23. Jlanbl n1Be HemycThIe OYEPEIH; aIpeca Hayala ¥ KOHIIa IIEPBOM paBHbI Py

u P,, a Bropoit — P3 u P,. IlepeMeiars 3JIEMEHTHI U3 Hayayia IEPBOM O4YEPEIH
B KOHEI| BTOPOM, ITOKA 3HAYEHUE HAYAJIBHOIO JJIEMEHTA NEPBOM OYEpPEIU HE
CTaHEeT YETHBIM (€CJIi MepBas oYepelb HE COAEPIKUT UYETHBIX 3JIEMEHTOB, TO
MEePEMECTUTh U3 NIEPBOI OUepear BO BTOPYIO BCE 3JIEMEHTHI). BhIBECTH HOBbIE
aZpeca Hayaja ¥ KOHLA IIEPBOM, a 3aTeM BTOPOM odepeu (15 IyCTOW ouepeau
ABaXK/bl BhIBECTH NIL). Omnepainuu BBIACICHHUS U OCBOOOXKACHUS MaMSTH HE
HCIIOJIB30BaTh.

Pointer24. Jlaubl nBe HemycThle odepenu; ajpeca Hadaia U KOHIA MEPBOW paB-

Hbl P u Py, a BTOpoii — P3 u P,. Ouepenu coaepx’ar OJUHAKOBOE KOJIUYECTBO
aneMeHTOB. OObETMHUTH OYE€PEIU B OHY, B KOTOPOH 3JIEMEHTHI HCXOJHBIX OUe-
peneit yepeayrorcs (Ha4nMHas ¢ IEPBOTO dJIEMEHTa MEepBoil ouepenn). BeiBecTn
yKa3aTeJIM Ha HayaJjo U KOHEIl IMTOTy4YeHHOU ouepenu. Onepannu BhIACICHUS U
OCBOOOXK/ICHUSI TTAMSITH HE UCTOJIb30BaTh.

Pointer25. Jlanst nBe HemycThIe ovepeny; aipeca Hadaia ¥ KOHIA IePBOM paBHBI P

u Py, a Bropoii — P3 u P4. DIeMEHTBI KOKJIOM U3 O4epeled yHopsI0YEHbI
110 BO3PACTaHUIO (B HAIPABJICHUHU OT Hayaja odepenu K KoHIy). OObequHUTD
o4epequ B OAHY C COXpaHEHUEM YIOPSI0UEHHOCTH AJIEMEHTOB. BriBecTn yka-
3aTely Ha Havyallo M KOHEIl MOJydeHHOM ouepenu. Omepauuu BbIACICHUS U
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OCBOOOXICHUS TIaMSATH HE HCIIOJIb30BaTh, Mojs Data He U3MEHSTH.

Pointer26. Jlansl ykazatenu P, u P, Ha HadaJlo ¥ KOHEIl odepenu (eciau ovepeip
SBISIETCS MycTOH, To P; = Py = NIL). Takxke mano uuciao N (>0) u Habop u3
N uaucen. Onucarp Tunt TQueue — 3anuck ¢ aByms nossimu Truna PNode: Head
(Hauano ouepeou) u Tail (koney ouepeou) — u mponenaypy Enqueue(Q, D),
KOoTOpasi J00aBiseT B KOHell odepeau () HOBBIN 3JIeMEHT co 3HaueHuem D (O
— BXOJIHOM M BBIXOAHOM mapamMeTp thuna TQueue, D — BXOAHOW NapameTp Iie-
joro tuma). C momoibo mponenypsl Enqueue 106aBUTh B HCXOIHYIO O4epEh
JTAHHBIN HaOOp YKMCEN U BHIBECTH HOBBIC aJpeca ee Hayaia U KOHIIA.

Pointer27. /lanbl ykazatenn P; u P, Ha Hadajlo M KOHEI[ OUepedu, CoIeprKaIieit
He MeHee msATh deMeHToB. Mcnonb3ys tun TQueue (cMm. 3amanue Pointer26),
onucarb QpyHkuuo Dequeue(Q)) uenoro tumna, KOTopas M3BJIEKAaeT U3 ouepe-
TV TIEPBBIM (HA4aJIbHBIN) DJIEMEHT, BO3BpAIlaeT €ro 3HAY€HUE U 0CBOOOXKIACT
NaMATh, 3aHUMAEMYI0 M3BICUEHHBIM 3JIeMEHTOM (() — BXOJIHOM M BBIXOJHOM
napametp tana TQueue). C moMoripio pyHkmuu Dequeue u3Biedsb U3 UCXO/I-
HOM oYepeqy MATh HadadbHBIX JIEMEHTOB M BBIBECTH WX 3Ha4YcHHS. BeiBecTH
TaKKe aJpeca Hayayla ¥ KOHIA PE3yJIbTUPYIONICH ouepenn (eciau ouepeab OKa-
KETCS MyCTOM, TO 3TU ajipeca JOJKHBI ObITh paBHbBI NIL).

Pointer28. /lansl yka3zarenu P; u Py Ha Hadalo U KOHell ouepean. Mcnoas3ys T
TQueue (cm. 3amanne Pointer26), onucars pyukmuio QueuelsEmpty(Q) noru-
YEeCKOTo THIa, KOTopasi Bo3BpamiaeT TRUE, eciu odepens Q mycTa, U FALSE B
npoTuBHOM citydae (Q — BxomHoi mapamerp tuna TQueue). Ucnonb3ys 3Ty
(bYHKIMIO 17151 IPOBEPKU COCTOSTHUS odepenan, a Takxke pynkuuto Dequeue u3
3amanus Pointer27, n3Bieub U3 UCXOMHOW OYEPEIN MSATh HAYaIbHBIX SJIEMEHTOB
(il Bce cojeprKaniuecss B HEM DJIEMEHTBI, €CJIM MX MCHEE ITSATH) M BBEIBECTH
uX 3HadeHUs. BeiBecTu Takke 3HaueHune GyHKiuu QueuelsEmpty mis mosmy-
YEHHOM OYepe U HOBBIC aJpeca ee HaJaia U KOHIIA.

[ByCBAA3Hble CMTUCKU

Pointer29. /lan aapec P, 3ammcu tuna TNode, coaepskameii noje Data (1remoro
tuna) u noist Prev u Next (tuna PNode — yka3zarens na TNode). Dra 3anuce
cBs3aHa mojsiMu Prev m Next COOTBETCTBEHHO C MPEABIAYIICH U TMOCISTYyTO-
IIEH 3alMChI0 TOTO K€ Tuma. BeiBecTn 3HaueHus nosien Data mpenpiaymen u
MOCJIEAYIOIIEH 3alMCH, a TAKXKeE afapeca P u P3 npeaplayuien 1 mociaeayomen
3aIKCH.

Pointer30*. [lan yka3zarens P, Ha HayaJio HEMYCTON LEMOYKH 3JICMEHTOB-3aITUCEH
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tuna TNode, cBsi3aHHBIX Mexay coOoi ¢ momoupto noist Next. Mcnonb3ys
nosie Prev 3anmcu TNode, nmpeoOpa3oBarh UCXOAHYIO (00HOCEA3HYI0) TIETIOUKY
B 08YC643HYI0, B KOTOPOU Ka)/bli 3JE€MEHT CBS3aH HE TOJBKO C MOCIEAYIO-
IITUM DJIEMEHTOM (C TTOMOIIBI0 TIoyist Next), HO U C MPEAbIAYIIUM (C TTOMOIILIO
noisist Prev). Ilone Prev mepBoro aneMeHTa MoJIOKUTh paBHbIM NIL. BbiBecTn
yKazareib Ha MOCIEIHUN 3JIEMEHT MPpeoOpa30BaHHON IIETOYKH.

B 3aganusx Pointer31-Pointer69 crpykrypa «ogyceazuwiti cnucoky (doubly
linked list) MonenupyeTcst nenoukoii y3nos-3anuceit Tuna TNode, cBsS3aHHBIX Kak
C MPEIpIAyIINM, TaK U ¢ TocheayromuM y3inoM (cMm. 3amanme Pointer30). Ilome
Next mocieaHero »JIeMEHTa IIETOYKH M ToJie Prev mepBoro sjaeMeHTa IEMOYKH
paBHBI NIL. J5 goctyna K JIF0OOMY 3J€MEHTY JABYCBS3HOTO CHUCKA JOCTATOYHO
UMETh YKa3aTellb Ha OJIMH U3 €r0 3JIEMEHTOB, OJTHAKO I YCKOPEHHS ONEPALMid CO
CITUCKOM OOBIYHO XPaHST TPH yKazaTels: Ha nepasiil dIeMeHT crrcka (first), Ha ero
nocneonuti 3nemeHT (last) u Ha mekywuii 3nemenT (current). J{ns mycToro cnmucka
BCE 9TU yKa3aTelu MojlararoTcsi paBHbIMH NIL. Kak B ciyuyae cTeka W odepen,
3HaQueHueM DIEMEHTA CITMCKA CYUTAETCS 3HaUYeHue ero mojis Data.

Pointer31. Jlan yka3arenb Py Ha OJWH U3 2JIEMEHTOB HEIYCTOTO JBYCBSI3HOTO CITHC-
ka. BeiBectr unciio N — KOJIMYECTBO JIEMEHTOB B CITMCKE, a TaKXKe yKa3are-
i Py n P, Ha IEpBBIM Y TOCJIEIHUN DJIEMEHTBI CIIMCKA.

Pointer32. lans! uncia D, u Do u yka3zatenb Py Ha OJIMH U3 3JICMEHTOB HEITyCTOTO
JBYCBSI3HOTO criicka. Jl00aBUTh B HAyajao CIMCKA HOBBIM 3JIEMEHT CO 3HAYe-
HUEM D, a B KOHEI] — HOBBIM 3JIEMEHT CO 3HauyeHueM D,. BeiBecTH aapeca
IIEPBOTO M MOCJIETHETO JIEMEHTOB IMOJTYYCHHOTO CITHCKA.

Pointer33. Jlano unciio D u ykasareiab Py Ha OJMH W3 JIEMESHTOB HEIYCTOIO JIBY-
CBSI3HOT'O CITMCKA. BCTaBUTH mepe/1 JaHHBIM 3JIEMEHTOM CIIMCKA HOBBIHM JIEMEHT
CO 3HaUYeHHEM D W BBIBECTH yKa3arellb Ha JOOABICHHBIM SJIEMEHT CITMCKA.

Pointer34. Jlano unciio D u yka3areiab Py Ha OJMH W3 JICMEHTOB HEIYCTOIO JIBY-
CBSI3HOTO CITMCKA. BCTaBUTH MOCIIE TaHHOIO 3JIEMEHTA CIIMCKA HOBBIN AJIEMEHT
CO 3HaUYCHHEM D U BBIBECTH yKa3aTellb Ha JI0OABICHHBIM AJIEMEHT CITHCKA.

Pointer35. /lanb yka3arenu P; u P Ha TIEpBBIH M TIOCIICIHUMA 3JIEMECHTHI JIBYCBS3-
HOTO CIIMCKA, COIEPIKAIllero HE MEHEE JIByX 3JeMeHTOB. IIpomyOmupoBath B
CIIMCKE TICPBBIA W TMOCICAHUM JIEMEHTBI (HOBBIC 3JIEMEHTBI JOOABIAThH TIEPE/T
CYIIECTBYIOIIMMH 3JIEMEHTaMHU C TaKUMH K€ 3HAUYCHUSMH) U BBIBECTH yKa3a-
TeJIb Ha MEPBBIN IEMEHT IPeoOpa30BaHHOIO CIIHCKA.

Pointer36. Jlansr ykazarenu Py u P, Ha IEPBBIA U MOCICTHUI DIIEMEHTHI JBYCBSI3-
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HOTO CIIMCKAa, CONEPIKAIllero He MeHee NIByX AeMeHTOB. [IpomybmupoBaTth B
CTHCKE TIEPBBINA M MOCIETHUI IEMEHTHI (HOBBIC AJIEMEHTHI JT00ABISAThH MOCTE
CYIIECTBYIOIIMX JIEMEHTOB C TAKWMH K€ 3HAUCHUSIMH) U BBIBECTH yKa3aTeib
Ha MOCJEIHUN JIEMEHT MPeoOPa30BAHHOIO CITHCKA.

Pointer37. lan yka3atens P; Ha MEPBBIA AJIEMEHT HEIyCTOTO JIBYCBS3HOTO CIIHC-
ka. [IpomxyOiupoBarh B CIIUCKE BCE 3JIEMEHTHI ¢ HEYCTHBHIMH HOMEpamu (HO-
BBIC DJICMEHTHI JOOABIATH MEPe]] CYIMISCTBYIOMUMU AIIEMEHTAMH C TAKUMU XK
3HAYCHUSIMU) W BBIBECTH yKa3aTellb Ha TMEPBBIA AIIEMEHT MPeoOpa3oBaHHOTO
CITUCKA.

Pointer38. Jlan yka3atens Py Ha MEepBBIN JIEMEHT HEITyCTOTO JBYCBS3HOTO CITHCKA.
[TpomyOnupoBaTh B CHUCKE BCE IEMEHTHI C HEYCTHBIMA HOMEpamu (HOBBIC
BIIEMEHTHI JT00ABISATh TOCTE CYHIECTBYIOIIMX DJIEMEHTOB C TAKMMH JKE 3Ha-
YeHUSMH) W BBIBECTH yKazaTellb Ha MOCIEIHHUHA 3IIEMEHT MpeoOpa3oBaHHOTO
CITUCKaA.

Pointer39. Jlan yka3atens P; Ha MEPBBIA AJIEMEHT HEIyCTOTO JIBYCBSI3HOTO CITHC-
ka. [IpoxyOnupoBarh B CIIMCKE BCE DIIEMEHTHI ¢ HEUYETHBIMU 3HAYCHUSIMHU (HO-
BBIC DJIEMEHTHI JOOABIATH MEpe]] CYIMIECTBYIOMUMU SIIEMEHTAMH C TAKUMU XKe
3HAYEHUSIMU) U BBIBECTH yKa3aTellb Ha TMEPBBIA AJIEMEHT MPeoOpa3oBaHHOTO
CITUCKA.

Pointer40. [lan yka3atens Py Ha MEpBBINA JIEMEHT HEITyCTOTO JIBYCBS3HOTO CITHCKA.
[IponyOnupoBarh B CIMCKE BCE AJIEMEHTHI C HEUETHBIMU 3HAUYCHUSIMU (HOBBIC
AIIEMEHTHI J00ABIATH MOCIE CYHIECTBYIONIMX AJIEMEHTOB C TaKUMH K€ 3Ha-
YCHHUSIMH) M BBIBECTH yKa3aTellb Ha IMOCJICIHHUIA AJIEMEHT MPeoOpa3oBaHHOIO
CITUCKA.

Pointer41. Jlan ykazarenb Py Ha OUH U3 AJIEMEHTOB HEIMYCTOTO JIByCBSI3HOTO CIIHC-
Ka. YIaJIUTh U3 CIIMCKA IAHHBIN SJIEMEHT U BHIBECTH J[BA yKa3aTesIs: Ha DJIEMEHT,
NPEAIMIECTBYIOMNN yIaJeHHOMY, U Ha DJIEMEHT, CICAYIONIHMA 3a YIaJICHHBIM
(omuH Wi 00a ATHX dJIEMEHTa MOTYT OTCYTCTBOBAaTbh; JJISI OTCYTCTBYIOIIUX
AIIEMEHTOB BBIBOIUTH NIL). [Tociie ynaneHus 3neMeHTa U3 Crmucka 0CBOOOIUTh
aMsTh, 3aHUMAEMYIO 3TUM SJIEMEHTOM.

Pointer42. Jlan ykazarens P, Ha EpBbId AJIEMEHT JABYCBSA3HOTO CITHCKA, COIEpIKa-
IIETO HE MEHEE JIByX DJIEMEHTOB. YIAIHUTh U3 CITUCKA BCE DIIEMEHTHI C HEYETHBI-
MU HOMEPaMHU M BBIBECTH YyKa3areib Ha MEPBBIA JIEMEHT MPeoOpa30BaAHHOTO
cnucka. [locie ynaneHus 3J1eMEHTOB M3 CIUCKa OCBOOOXIATh MaMsTh, KOTO-
PYIO OHU 3aHUMAJIH.

Pointer43. lan ykazatens P; Ha MEpBBIA AIEMEHT HEITyCTOTO JIBYCBSI3HOTO CIIHIC-
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Ka. YIaJauTh U3 CIIHMCKA BCE 3JIEMEHTHI ¢ HEUYCTHBIMU 3HAYCHHUSMU U BBIBECTH
yKasareib Ha MEPBBIA 3JIEMEHT IIPEOOPa30BAHHOTO CITMCKA (€CIIM B pe3yJIbTaTe
yIAJICHHSI 3JIEMEHTOB CITUCOK OKaXKETCs IyCThIM, TO BhiBecTH NIL). [locie yna-
JICHUS 3JIEMEHTOB M3 CIIMCKAa 0CBOOOXK/IATh MaMsATh, KOTOPYIO OHHM 3aHHMAJIH.

Pointer44. Jlan yxazarens P, Ha OAWH U3 JIEMEHTOB HEIYCTOTO JIBYCBSI3HOTO CITHC-
ka. [lepeMeCTUTh TaHHBIM 3JIEMCHT B KOHEI[ CIMCKA M BBIBECTH yKa3aTeIu Ha
MIEPBBIA U MOCJICIHUN SJIEMEHTHI IPe0Opa30BaHHOTO crrcka. Onepaluu Bbljie-
JICHUSI U OCBOOOKICHUS MaMATH HE UCIOJB30BaTh, MoJisi Data He U3MEHSTh.

Pointer45. Jlan yxa3arenb Py Ha OIMH U3 3JICMECHTOB HEITYCTOTO JABYCBSI3HOI'O CITHC-
ka. [lepeMecTHUTh TaHHBIM SJIEMEHT B HAyajo CIKCKa U BHIBECTH yKa3aTelld Ha
NICPBBIA U MOCJICIHUN JIEMEHTHI IPe00pa30BaHHOTO crucka. Onepaluu Bblje-
JICHUS. U OCBOOOXKICHHS MaMATH HE UCIOJIb30BaTh, MoJisa Data He H3MEHSTh.

Pointer46. /lano uucio K (>0) u yka3arenb Py Ha OJUH W3 3JIEMEHTOB HEITyCTOTO
JIBYCBA3HOTO CIMCKA. [lepeMecTuTh B CIUCKE JaHHBIM AJIEMEHT HA K MO3UIIAMN
BIIepe (€M MOCie JaHHOTO AJIEMEHTa HaXOAUTCsA MeHee K 3JIEeMEHTOB, TO I1e-
PEMECTHUTH €0 B KOHEIl CITUCKa). BrIBECTH yKa3aTelu Ha MEepBBIH U MOCICIHHHI
AIIEMEHTHI TPEOOPa30BAHHOTO cIHCKa. OTneparyy BEIICICHUS B 0CBOOOK ICHUS
NaMsTH HE UCTIOIb30BaTh, oJsl Data He U3MEHSITh.

Pointer47. Jlano uncino K (> 0) u ykazarenb Py Ha OAUH U3 JICMEHTOB HEITYCTOIO
JIBYCBSI3HOTO CIIMCKa. IlepeMecTuTh B CIMCKE JaHHBIN 3JeMeHT Ha K I03H-
Ui Ha3aj (ecliy Iepes] TaHHBIM 3JIEMEHTOM HaXOMuTCs MeHee K 3JIEMEHTOB,
TO TIEPEMECTHTh €r0 B Ha4yalo CIHCKa). BeIBECTH yka3zaTenw Ha TEPBBIA M
MOCIICTHUM 3JIEMEHTHI TpeoOpa3oBaHHOrO crucka. Omnepanuu BBIJICICHHUS H
O0CBOOOJK/ICHUS IMaMSTH HE HCIIOJIb30BaTh, moyst Data He U3MEHSTh.

Pointer48. Jlansl ykazarenu Px u Py Ha JaBa pa3IMYHBIX 3JIEMEHTA JIBYCBSA3HO-
ro CIucka (3JEMEHT ¢ aapecoM Py HaXOMWUTCS B CIHCKE TEpe]] JIEMEHTOM C
aapecoMm Py, HO He 00s3aTeNIbHO psJIoM ¢ HUM). [ToMeHsATh MecTaMu JTaHHbBIS
SJIEMEHTHI M BRIBECTH yKa3aTellb Ha IEPBBIN AJIEMEHT IIPe00pa30BaHHOIO CITHC-
ka. Onepaiyy BBIJICICHUS U OCBOOOXICHMS MaMSATH HE HCIOJb30BaTh, IMOJIS
Data He u3MEHSATB.

Pointer49*. [lan yxasarens P Ha EpPBbIi 3JIEMEHT HEITyCTOTO JIBYCBS3HOTO CITHCKA.
[leperpynmupoBarb €ro 3JIeMEHTHI, IEPEMECTUB BCE JIEMEHTHI ¢ HEUYSTHBIMU
HOMEpaMH B KOHEI[ CIHUCKa (B TOM € IOPSJKE) M BBIBECTH yKa3aTejb Ha
MEPBBIA 3JIEMEHT IIPEOOpPa30BaHHOIO crrcka. Ornepanuu BBIJACICHUS U OCBO-
OOXKJICHUS TIaMATH HE MCIIONIB30BaTh, Moy Data He U3MEHSTS.

Pointer50. [lan ykazarens P; Ha MepBBIid SIEMEHT HEITyCTOTO JIBYCBS3HOTO CIIHCKA.
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[TeperpynnupoBarh €ro 3J1€MEHTHI, IEPEMECTUB BCE JIEMEHThI C HEUETHBIMHU
3HAQUCHUSIMM B KOHEI[ CIIMCKa (B TOM K€ IMOPSJIKE) U BHIBECTH YyKa3zaTellb Ha
MEPBBII AMEMEHT Mpeodpa3oBaHHOrO crucka. Onepanuu BbIIETICHUS U OCBO-
OOXJIeHUsI IMaMSTH HE UCIIOIb30BaTh, 1Moy Data He U3MEHSTH.

Pointer51. Jlanb! 1Ba HEMYCTHIX JBYCBS3HBIX CITUCKA M CBA3aHHBIC C HUIMH yKa3aTe-
nu: P4 n Pp yKa3bIBalOT HA NIEPBBIM U NOCIECIHUN 3JIEMEHTHI IEPBOTO CIUCKA,
Pc — Ha onuH u3 snemeHTOB BTOpOro. OObENMHUTH MCXOAHBIE CIHMCKH, TO-
MECTHB BCE 3JIECMEHTHI MEPBOTO CIHUCKa (B TOM K€ TOPSAKE) Mepea JaHHBIM
3JIEMEHTOM BTOPOTrO CIMCKA, U BBIBECTH YyKAa3aTeJIM HA MEPBBIA U MOCIEIHUN
AJIEMEHTBI 00BEIUHEHHOTO crrcka. Omepanuy BBIICICHUS W OCBOOOXKICHHUS
IMaMSITH HE HUCITOJIb30BaTh.

Pointer52. Jlanb! 1Ba HEMMyCTHIX IBYCBS3HBIX CITMCKA U CBSI3aHHBIC C HUMH yKa3are-
nu: Py n Pp yKa3pIBatOT HA NEPBBIA U MOCJIEAHUMN 3JIEMEHTHI IEPBOTO CITHCKA,
Pc — Ha ompuH u3 ’neMeHTOB BTOpOro. OObEIMHUTH MUCXOAHBIC CHUCKH, IO-
MECTUB BCE€ 3JIEMEHTHI MEPBOT0 CIUCKA (B TOM K€ MOPSIKE) MOCIE AAHHOTO
AIIEMEHTa BTOPOTO CIIMCKA, M BBIBECTH yKa3aTeld Ha TMEPBBIA W TOCIEIHUN
AJIEMEHTHI O0bEIUHEHHOTO crucka. Onepamnuy BBIICICHUS U OCBOOOXKICHUS
NaMsTU HE UCTOJIb30BaTh.

Pointer53. Jlanbr ykazatenu Px u Py Ha JBa pa3jMyYHBIX JJIEMEHTA JIBYyCBSI3HO-
IO CIIMCKA; JIEMEHT ¢ aapecoM Py HaXOIWUTCS B CIIMCKE MEPEN DJIEMEHTOM C
aapecoM Py, HO He 00s3aTeNbHO pAIoM ¢ HUM. [lepeMecTuTh 31eMeHThI, pac-
MOJIOKEHHbIE MEXAY JAHHBIMM 3JIEMEHTaMU (BKJIIOYasi TaHHbIC 3JIEMEHTHI) B
HOBBII CIIMCOK (B TOM € MopsJiKe). BoIBeCTH yka3zareiau Ha MepBbI€ IEMEH-
Thl TIPeOoOPA30BAHHOTO M HOBOTO CIHCKOB. Eciu mpeoOpa3oBaHHBIN CIHCOK
OKaXETCsl MyCThIM, TO CBSI3aHHBIA C HUM YKa3aTejlb MOJOXKUTh PaBHBIM NIL.
Onepanuy BbIACICHUS] U OCBOOOXKICHUS MAMSITH HE UCIIOJIb30BaTh.

Pointer54. Jlanbl yka3arenu Px u Py Ha JaBa pa3IM4YHBIX 3JCMEHTa JIBYCBS3HO-
ro CIIMCKA; AJEMEHT C agpecoM Py HAaXOAUTCS B CIHCKE MEPE SJIEMEHTOM C
aapecoM Py, HO He 00s3aTeNbHO pAJIoM ¢ HUM. [lepeMecTuTh 31eMeHThI, pac-
MOJIOKEHHBIC MEXK]Ty JTaHHBIMU AJIEMEHTAMU (HE BKJIFOYAs JTaHHBIC DJIEMEHTHI)
B HOBBII CIHCOK (B TOM k€ MOpsiake). BriBecTn ykazarenun Ha NEpBbIE dJie-
MEHTHI MPEe0OPa30BAHHOTO M HOBOTO CIHUCKOB. ECI HOBBIN CIIMCOK OKaXKeTCsI
MyCTHIM, TO CBSI3aHHBIA C HUM YyKa3aTellb MOJIOKUTHh paBHBIM NIL. Onepainun
BBIJICJICHUSI U OCBOOOXKICHUS TTaMSITH HE UCTIOJIb30BaTh.

Pointer55*. Jlan yka3arenb P; Ha MepBbIi 3JIECMEHT HEITyCTOTO JBYCBSI3HOTO CIIHC-
ka. [IpeoOpa3zoBaTh CIIUCOK B yukauyeckutl, CBsI3aB €ro MOCICIHUN SJIEMEHT C
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IIOMOIIIBIO ITOJIA Next ¢ IICPBLIM, a HGpBBIfI 3JIEMEHT C HOMOIIbIO 1oas Prev
— C IIOCJICAHHUM, U BbIBCCTH YKA34aTCJIb HA 3JICMCHT, KOTOpBIﬁ OBLI HOCICAHUM
SJICMCHTOM HCXOAHOI'0 CIITMCKA.

Pointer56. Jlans! ykaszarenu P, u Py Ha IEPBBIN U ITOCICIHHUIA SIEMEHThI HEITyCTOTO
JIBYCBSI3HOTO CITMCKA, COJIEPKAIIETO YeTHOE KOJIMUECTBO 3eMeHTOB. [Ipeobpa-
30BaTh CIMCOK B JIBA yukKIuveckux crucka (cMm. 3amanue Pointer55), mepBbrid
W3 KOTOPBIX COAEPAKHUT IEPBYIO MOJIOBUHY 3JIEMEHTOB HMCXOJHOTO CIIMCKa, a
BTOPOM — BTOPYIO TMOJOBHHY. BriBecTn ykazarenu P4 u Pp Ha JIBa CpEIHUX
AJIEMEHTA UCXOJHOTO CIUCKa (JIEMEHT C ajipecoM P 4 JOJKEH BXOJUTh B TEp-
BBIN IIUKIIMYECKUM CITUCOK, a 3JIEMEHT C aapecoM Pp — Bo BTopoit). Onepanun
BBIJICJICHUS] U OCBOOOXKICHUS MaMsITH HE MCII0JIb30BaTh.

Pointer57. lano uucno K (>0) u ykazarenu P; u P, Ha TIEpBBI U TOCIEIHUN
AIIEMEHTHI HEIMTyCTOTO JBYCBSI3HOTO cMCKa. OCYIIECTBUTD YUKIUUECKUL COBUS
AJIEMEHTOB CIHUCKA Ha K MO3uIui Briepea (TO €CTh B HANPABJICHUH OT Havajia
K KOHI[y CTHCKA) M BBIBECTH YKa3aTelIHW Ha TEPBBIN W MOCICTHUN DIIEMEHTHI
MOJYYEHHOTO CTHCKa. J[J1s1 BBIMTOHEHUS IIMKIMYECKOTO CABHUTa MpeoOpa3oBaTh
HCXOIHBIN CIIMCOK B ITUKJIMYECKUH (cM. 3aanne Pointer55), mocie yero «pa3zo-
pBaTh» €ro B MO3UIIMH, COOTBETCTBYIOIICH JaHHOMY 3HadeHuto K. Onepanuu
BBIJICJICHUS 1 OCBOOOX/ICHUS ITaMSATH HE UCIIOJIB30BaTh.

Pointer58. Jlano uncio K (>0) u ykasarenu Py u Py Ha MepBbI M MOCIEIHUI
AJIEMEHTBI HEMyCTOTO ABYCBSI3HOTO cIUCKA. OCYIIECTBUTh YUKAUYECKULU COBUS
AJIEMEHTOB CIHCKa Ha K TO3WIHI Ha3aj (TO €CTh B HANpaBJIEHWH OT KOHIIA
K Hayajy CIHMCKa) U BBIBECTH yKa3aTelld Ha MEPBBIM M MOCIEIHUA SJIEMEHTHI
MOJTYYE€HHOTO crircKa. JJ1si BEITOJIHEHUS [IMKIIMYECKOTO CABUTA MPeoOpa3oBaTh
HCXOJHBIN CITMCOK B ITUKJIMYECKUH (cM. 3aanue Pointer55), mocie yero «pa3zo-
pBaTh» €ro B MO3UIMU, COOTBETCTBYIOIIECH HaHHOMY 3HaueHuto K. Onepanuu
BBIJICJICHUSI U OCBOOOXKICHUS TaMSTU HE UCTIOIb30BaTh.

Pointer59. [lauel ykazarenmu Py, P u P3 Ha MepBbIi, IOCICIHUH U TEKy-
[N BJIEMEHTHI ABYCBSI3HOTO CMHCKA (€CIIM CIUCOK SIBISIETCS IMYCTBIM, TO
P, = Py = P3 = NIL). Takxke mano uucio N (>0) u Habop m3 N dYucen.
Onucars Tun TList — 3anuck ¢ nossimu First, Last u Current Tuna PNode (mo-
JIsl YKa3bIBAIOT COOTBETCTBEHHO HA nepablil, NOCIEOHUL U MeKyuull SJIEMEHTbI
cniucka) — u nporueaypy InsertLast(L, D), kotopast 100aBlIsSIeT HOBBIM AIEMEHT
co 3HaueHreM D B KoHell criicka L (L — BXOIHOM M BBIXOJHOM MapaMeTp THUIIA
TList, D — BXogHO! mapameTp 1enoro tuna). JJodaBieHHbIN 3J1€EMEHT CTaHO-
BUTCS TeKymuM. C TTOMOIIBIO 3TOM MPOIeAyphl J0OABUTh B KOHEI] HCXOHOTO
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CIIMCKa I[aHHBII\/’I Ha60p YUCCJI (B TOM XKC HOpSII[Ke) N BBIBECTHU HOBBLIC aapccCa
€ro 1c¢pBoOro, 1oCJICAHCIO U TCKyICro 3JICMCHTOB.

Pointer60. [dauwmr ykasarenu P, P, u P3 Ha MepBblii, MOCICAHHN U TEKYy-
IUNA DJIEMEHTHI JBYCBS3HOIO CIKMCKA (€CJIM CIHCOK SBJISETCS MYCTBhIM, TO
Py =Py = P3=NIL). Taxxe nano uncio N (>0) u Habop u3z N uucen. Vcnonb-
3yst Tun TList (cm. 3amanne Pointer59), onucars nponenypy InsertFirst(L, D),
KOoTOpasi J00aBiIseT HOBBIM 3JIEMEHT cO 3HadeHueMm D B Havano crucka L (L
— BXOJHOW M BbIXOAHOW mapamerp tuma TList, D — BXOAHOW mapameTp Le-
aoro tuna). JJo6aBIeHHbIN 271€MEHT CTAaHOBUTCS TeKyIUM. C IMOMOIIBIO 3TOU
MpoIeAYPHI 100aBUTh B HAYAJI0 UCXOIHOTO CITMCKA JaHHBIN Habop umcen (1o-
OaBjeHHBIC 4YKCiia OyIyT pacmoJyiaratbCsi B CIHCKE B OOpaTHOM MOPSJIKE) U
BBIBECTH HOBBIE a/Ipeca €ro MepBOro, MOCIECAHET0 U TEKYILETrO SJIEMEHTOB.

Pointer61. Jlam HermycToW JIBYCBS3HBIM CIIMCOK, IEPBBINA, TMOCICIHUA W TEKY-
AN 3JIEMEHTBHI KOTOPOTO MMEIOT anpeca Py, P, u Ps3. Takxke naHbl MATh
yucen. Mcnonb3ys tun TList (cm. 3amanue Pointer59), onucars mpoieaypy
InsertBefore(L, D), koTopasi BCTaBIsI€T HOBBIM 3JEMEHT CO 3HaueHueM D rie-
pea TeKYIIUM 3JIEMEHTOM criucka L (L — BXOIHOMW W BBIXOJAHOW MMapaMeTp TUIIa
TList, D — BXOIHOW MapaMeTp LEIOro Tumna). BcTaBlieHHBIA 37€MEHT CTaHo-
BUTCS TeKyluM. C IMOMOIIBIO 3TOM MPOUEAYPHI BCTABUTH ISTh JAHHBIX YUCEN
B HCXOAHBIA CIIMCOK M BBIBECTH HOBBIE aJpeca €ro IMepBOro, MOCIEAHETO U
TEKYILEro 3JEMEHTOB.

Pointer62. Jlan HemycToil JOBYCBS3HBIN CIUCOK, TIEPBBIN, MOCIEAHUNA H TEKY-
AN 3JIEMEHTHI KOTOPOTO MMEIOT anpeca Py, P, m P3. Taxke maHbl MATh
yucen. Mcnonb3ys tun TList (cMm. 3amanue Pointer59), omucars mporenaypy
InsertAfter(L, D), xoTopasi BCTaBIsI€T HOBBII 3JIEMEHT CO 3HaYyeHueM D 1o-
CJIe TEKYLIEro 3JeMeHTa cnucka L (L — BXOAHOW M BBIXOJHOM MapaMeTp TUMa
TList, D — BXogHOM mapaMeTp Meloro Tuma). BcTaBlIeHHBIN AJIEMEHT CTaHO-
BUTCS TeKymuM. C TTIOMOIIBIO STOM MPOIEAYPHl BCTABUTH IMATH JaHHBIX YHUCEI
B MCXOJHBIM CIHCOK U BBIBECTH HOBBIE aJpeca ero MepBOro, MOCICAHEro U
TEKYIIETO 3JIEMEHTOB.

Pointer63. /lan HemycTo# ABYCBS3HBIM CIHCOK, IEPBBIMA, MOCICAHUN U TEKYIIUH
AJIEMEHTBI KOTOPOro UMmerT aapeca Py, Py u Ps. Ucnonb3ys tun TList (cm.
3amanne Pointer59), onucare nmporeaypsl ToFirst(L) (memaer Tekymum mep-
BBIN d11eMeHT criiucka L), ToNext(L) (memaet TeKyIuM B CIIMCKE L CleayOIIni
3JIEMEHT, €CJIu OH cymiecTByer), SetData(L, D) (mpucBauBaeT TeKyIieMy dJie-
MEHTY crucka L 3nauenue D uenoro tuna) u ¢pyskiuto IsLast(L) norudeckoro
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Tuna (Bo3BpaiiaeT TRUE, €CIM TEKYUIUNA JIEMEHT CIUCKa L SBISETCS €ro Io-
CJIICIHUM DJIEMEHTOM, U FALSE B poTUBHOM ciyuae). [Tapamerp L umeer tun
TList; B mponienypax ToFirst u ToNext oH sSBIsSeTCS BXOAHBIM W BBIXOIHBIM.
C nomoIpio 3TUX Opoueayp ¥ PyHKIHUN TPUCBOUTH HYJIEBbIC 3HAYEHUS dJie-
MEHTAaM HMCXOIHOIO CIHMCKA C HEYETHBIMH HOMEPAaMH U BBIBECTU KOJIMYECTBO
AJIEMEHTOB B CIIMCKE, & TAKKE HOBBIM aJIpEC TEKYILIETO JIEMEHTA CIIMCKA.

Pointer64. Jlan HemycTo# ABYCBSI3HBIM CIUCOK, MEPBBIA, TOCICIHUN W TEKYIUH
AIIEMEHTBI KOTOpPOro uMerT aapeca Py, Po u Ps. Ucnons3ys tun TList (cm.
3aganue Pointer59), onucars nporeaypsl ToLast(L) (1enaet TeKyIuM mocie-
Huii anemeHnt cnucka L), ToPrev(L) (enaet TeKyImuM B CHUCKE L NPeabI Ay IIHii
AJIEMEHT, €l OH cymecTByeT) u pynkiuu GetData(L) nenoro Tuma (Bo3Bpa-
1IaeT 3HaY€HUE TEKyIlero aneMenrta crucka L), IsFirst(L) nmoruueckoro tumna
(Bo3BpamaeT TRUE, €ClU TEKYIIUW 3JIEMEHT CIHCKa L SIBISETCS €ro MepBbIM
aJIIeMEHTOM, U FALSE B mpoTuBHOM ciyuae). [lapamerp L umeet tun TList; B
npouenypax ToLast u ToPrev oH siBiisieTcs BXOOHBIM M BBIXOAHBIM. C MOMO-
IIBI0 ATUX Mpoleayp U (yHKIIUNA BBIBECTH BCE YETHBIC 3HAYCHHS DJIEMEHTOB
HCXOJHOTO CIIHMCKa, MPOCMaTpuBas CIUMCOK C KOHIIA. BBIBECTH Takke KoJauye-
CTBO 3JIEMEHTOB B CITUCKE.

Pointer65. [lauer ykasatenu Py, P u P3 Ha MepBbli, NMOCIEIHHNA U TEKy-
IIMH SJIEMEHTHl JBYCBSI3HOTO CIIMCKA, COJEpXkAIIero HE MEHee IMSITH dJe-
MeHToB. Ucmonw3ys tun TList (cm. 3aganue Pointer59), omucars GyHKINIO
DeleteCurrent(L) memoro Tuma, yIaasioIIyl U3 CIUCKa L TEKyIIUH 3JIeMEHT
Y BO3BpAIAIONIYI0 €ro 3HaueHue (L — BXOIHOW M BBIXOAHOW mapameTp THrma
TList). ITocne ynanenus sneMeHTa TEKYIIMM CTAHOBUTCS CJIEAYIOIINUNA AIIEMEHT
WJIH, €CJIN CIIEYIOLIETrO 3JIEMEHTA HE CYLIECTBYET, ITOCIEAHUMI IEMEHT CIHCKA.
OYHKIUS TaKXK€ 0CBOOOXKIAET MaMsTh, 3aHUMAEMYIO YIaJICHHBIM 3JIEMEHTOM.
C nomo1ipto 3Toi (PyHKIHMH YAAIUTh U3 UCXOAHOIO CIUCKA MSTh 3JIEMEHTOB U
BBIBECTH UX 3HAY€HUs. BhIBECTU Takke HOBBIE aJpeca MEePBOro, MOCIEAHETO U
TEKYIIETO 3JIEMEHTOB CITHUCKA.

Pointer66. Jlans! ykazarenu Py, P, u P3 Ha TIEpBbIH, MOCICIHAN U TCKYIIUH 3J1e-
MEHTBI HEMYyCTOro JBycBsi3HOro crnucka. Mcmonb3ys tun TList (cMm. 3amaHue
Pointer59), onucars npouenypy SplitList(L,, Ls), KOTOpasi IEPEHOCUT IEMEH-
THI CTIKCKa L OT TEKYIIEro J0 MOCJIEIHET0 B HOBBIM CMHCOK Lo (TakuMm 00pa-
30M, CIIMCOK L AEIUTCS Ha JIBE YaCTH, MPUYEM MEPBas YaCTh MOYKET OKa3aThCs
nycroit). [lapamerpsl porieaypsl umeroT Tun TList; nepBbIii mapaMeTp sBIIs-
€TCSl BXOJIHBIM W BBIXOJHBIM, BTOPOl — BBIXOAHBIM. TEKYIIMMHU 3J€EMEHTAMHU
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HEMYCTBIX PE3YIBTUPYIOIINX CIIUCKOB CTAHOBSITCS UX MEPBbIC 3JIeMEHThI. Orie-
paiyy BBIICICHUS U OCBOOOXKJICHHS TIaMSITH B TIPOLIEType HE HUCIOIh30BaTh.
C momoImpio 3TOM MPOoIEayphl pa30UTh UCXOIHBIA CIIMCOK HA JBA U BBIBECTH
azpeca MepBOro, MOCJIEAHEr0 U TEKYIIEro AIEMEHTOB MOJTYUYEHHBIX CIUCKOB.

Pointer67. Jlanbl yka3areiaw Ha MEpPBBIH, MOCIACIHUA M TEKYIIMH BJIEMEHTHI
JIBYX HEIMYyCTBhIX ABYCBS3HBIX crmuckoB. Mcmonesys tunm TList (cMm. 3amanue
Pointer59), onucars npouenypy AddList(L, L), KoTOpas 100aBiseT Bce die-
MEHTBI U3 CIHCKa Lo (B TOM K€ MOPSAKE) B KOHEIl CIHCKa L1; B pe3yibrare
CIHUCOK Lo CTAaHOBUTCS MYCThIM. TEKYIIMM 3JIEMEHTOM CIUCKA L; CTAaHOBUTCA
NIepBBI U3 J00aBIEHHBIX dNieMeHTOB. O0a mapameTpa Mporeaypbl UMEIOT THII
TList 1 SIBASIIOTCS BXOJHBIMU U BBIXOAHBIMH. Omiepalivul BbIICICHUs] U 0CBOOO-
KJICHUS TaMSITU B IPOLEAYPE HE UCIOIB30BaTh. C MOMOIIBIO 3TOW MPOLETY P
100aBUTH BTOPOM M3 MCXOAHBIX CIIMCKOB B KOHEIl MIEPBOTO M BBIBECTH aJpeca
MIEPBOTO, MOCIEAHETO U TEKYIIETO AIEMEHTOB 0ObETMHEHHOTO CITUCKA.

Pointer68. Jlanpl yka3aTeiaud Ha IEpBBIA, MOCICIHHA W TCKYIIHMH 3JIEMEHTHI
JBYX HEMYCTBIX JIBYCBSI3HBIX CIUCKOB. Mcmonb3yst tun TList (cM. 3amaHue
Pointer59), onucars npouenypy InsertList(L;, Ly), KOTOpast BCTaBIISIET BCE dJie-
MEHTHI U3 CTIUCKA Loy (B TOM K€ TIOPSAKE) B CIHCOK L1 TIEpe]] €ro TeKYIIHM dIie-
MEHTOM; B PE3yJbTaTe CIUCOK Ly CTAHOBUTCS MyCTHIM. TEKyIIUM 3JIEMEHTOM
cnucKka L, CTAaHOBUTCS TICPBBIN M3 BCTABJICHHBIX 3ieMeHTOB. O0a mapamerpa
nporenypbl UMerOT Tyl TList U SBISIOTCS BXOMAHBIME U BBIXOMHBIMH. Omiepa-
WU BBIICJICHUS W OCBOOOKICHHS MaMSATH B MPOIEAype HE MCHOoIb30BaTh. C
TIOMOIIBIO 3TOW MPOIEAYPhl BCTABUTh BTOPOM M3 MCXOJHBIX CITUCKOB B TEKY-
IIYIO TTO3UIIMIO TIEPBOTO M BBIBECTH aJIpeca MEePBOTO, MOCICTHETO U TEKYIIETO
BIIEMEHTOB OOBEIMHEHHOTO CITMCKA.

Pointer69. [laner yka3arenu Ha mepBbIH, MOCICIHUN W TEKYIIUH AJIEMEHTHI JIBYX
JIBYCBSI3HBIX CITUCKOB (BTOPOMl CIMCOK MOXET OBITh MyCThIM). Vcronb3yst THUI
TList (cM. 3amanue Pointer59), onucare npouenypy MoveCurrent(L,, Lo), KO-
TOpasi MepeMeIIacT TEKYIIUM JIEMEHT CIUCKa L1 B CIUCOK Ly (37IEMEHT BCTaB-
JSIeTCsl TI0CJIe TEKYIIEero JIEMEHTa CrucKa Lo U caM CTaHOBUTCS TEKYILUM; B
CHUCKe L1 TEKYIIMM CTAaHOBUTCS CIEAYIOIIMM 3JIEMEHT WM, €CJIH CIAEAYIOIIETO
’JIEMEHTAa HE CYIIECTBYET, MociaenHui aneMent). O6a mapamerpa mporeaypbl
umeroT Tun TList u ABIsAIOTCS BXOJHBIMU U BBIXOJHBIMH. Oniepariiul Bblaee-
HUS M OCBOOOXKIEHHS MaMsATH B MpOLEAype He UCIob30BaTh. C MOMOIIbIO
ATOU MPONEAYPHI IEPEMECTUTh TEKYIIHMI JIEMEHT TIEPBOTO CIHCKA BO BTOPOW
U BBIBECTHU aJipeca MepBOTo, MOCIEIHETO U TEKYIIETO 3JIEMEHTOB MOTYYEHHBIX
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CIIMCKOB.

Hcnonb3oBanHasa B 3amanusx Pointer31-Pointer69 peanusanust AByCBS3HOTO
CITMCKa B BHJIE LIEMIOYKH Y3JI0B, OTPAHUYECHHON MO KpasiM HYJIEBBIMHU yKa3aTeJsIMH,
HE SIBJIACTCS €AUHCTBEHHO BO3MOXKHOM. /[BYCBSI3HBINM CIIMCOK MOYKHO TaKXe peaJiv-
30BaTh B BHUJIC 3AMKHYMOU TIETIOYKU y3J0B C JOMOJHUTEIbHBIM (UKMUBHBIM, WIIH
bapbepHviM, SIEMEHTOM. JTOT OApbEPHBIN AIEMEHT CBSI3aH CBOMMH TOJISIMH Next
1 Prev ¢ mepBbIM M MOCIEIHUM «HACTOSIIMM) 3JIEMEHTOM CITUCKa COOTBETCTBEH-
HO, MO3TOMY, UMEsI yKa3aTeldb Ha OapbepHBIN AJIIEMEHT, MOKHO Cpa3y MEPEeuTH Kak
K IIEPBOMY, TaK M K MOCJIEIHEMY DJIEMEHTY CHHUCKa (€CTECTBEHHO, NEPBBIM U MO-
CJICIHUM JIEMEHTHI TAK)Ke CBSI3aHbI C OAphEPHBIM PJIEMEHTOM CBOMMU MOIsiMU Prev
u Next cOOTBETCTBEHHO). s paboThl ¢ BYCBA3HBIM CIIHUCKOM, CHaOKEHHBIM Oa-
PBEPHBIM 3JIEMEHTOM, AOCTAaTOYHO XPAaHUTh JBa yKazarens: Barrier, yka3bIBaromuii
Ha OapbepHbIil anemenT, u Current, yKa3bIBaIOIIMKN HA TEKYIIHA JIEMEHT (KOTOPBIN
MOKET OBITh KaK «HACTOSIITUM», TaK U OaphepHbIM d1eMeHTOM). [1oe Data 6apbep-
HOTO 3JIEMEHTa MOXET OBIThb IMPOU3BOJIBHBIM; ISl OMPENEICHHOCTU €ro OOBIYHO
nosaratoT paBHbIM 0. [lycmoti cnucok B JTaHHOW peanu3alliy MpeJICTaBIseT coO0oi
CIUHCTBCHHBIN OapbhEPHBIN PJIEMEHT, «3aMKHYTBIA Ha Ce0s».

3ananus Pointer70-Pointer80 mocBsAIIEHBI 08YC853HbIM CRUCKAM C OAPbEPHBLIM
S/1eMEHMOM.

Pointer70. [lans ykxa3atenu P; u P, Ha TEpBbI W MOCIECTHUI 3JIEMEHTHI JIBY-
CBSI3HOTO CIHCKA, PEaTM30BAHHOTO B BUE IEMOYKH y3JI0B, OTPAaHUYCHHOU 1O
KpasiM HYJIEBBIMHU yKa3aTeJsiIMU (€Clu CIUCOK MycT, To Py = Py = NIL). I[Ipeo6-
pa3oBaTh UCXOJHBINM CHUCOK B yukauveckut cnucox (cM. 3amanue Pointer5S5),
CHaOXKEHHBI OapvepHbimM demenmom. BapbepHBI dIEMEHT JOIDKEH UMETh
3Hadenue 0 u ObITH CBA3aH cBoMMH mossiMu Next u Prev ¢ mepBbIM 1 mocnen-
HUM 3JIEMEHTOM HCXOJIHOTO CITMCKa (B CIy4ae MyCTOr0 MCXOMHOTO CIKCKA T0-
151 Next u Prev OapbepHOro sieMeHTa JOKHBI YKa3bIBaTh Ha caM OapbepHBIit
aneMeHT). BriBecTn ykazarens Ha OapbepHBIN 3JEMEHT MOJTYYSHHOTO CIIMCKA.
Onepanuo BBIACICHUS MaMAITH UCIOIB30BaTh TOJIBKO IS CO3MaHUs Oapbep-
HOTO DJIEMEHTA.

Pointer71. Jlanbr ykazarenu P; u P, Ha OapbepHBIA M TEKYIIUH AJIEMEHTHI JIBY-
CBSI3HOTO CITUCKA (O CIHCKE C Oapbepubim 2nemenmom cM. 3ananue Pointer70).
Pa30uTh criucok Ha 11Ba, MepeHecs BO BTOPOW CIHCOK BCE AJIEMEHTHI OT Te-
KYIIETO JI0 TOCIIEAHET0 M JT00aBUB KO BTOPOMY CIHUCKY OaphepHBIN AJIEMEHT.
Ecnu Tekymuii 371eMEeHT UCXOTHOTO CITUCKA SBIISICTCS OapbepHBIM AJIEMEHTOM,
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TO BTOPOW CIHCOK JIOJKEH OBITh MYCTBHIM (TO €CTh COCTOSITh TOJIBKO U3 Oa-
pBEpHOTO 3jeMeHTa). BhiBecTH ykaszarenb Ha OapbepHBIA DJIEMEHT BTOPOTO
cnucka. Ornepanuio BbIAEIEHUS MaMATH MCIOJB30BaTh TOJBKO IS CO3IAHMS
OapbepHOro 3JIEMEHTa BTOPOTO CIHCKA.

Pointer72. [lansr yka3arenu Py u P, Ha OapbepHBIC AJIEMEHTHI JBYX JIBYCBSI3HBIX
CIIUCKOB (O CHIHUCKE C bapvepubim dnemenmom cM. 3ananue Pointer70). O0b-
eIMHUTH UCXOJHBIC CITUCKHU, CBSI3aB KOHEI] IIEPBOTO W HAYaI0 BTOPOTO CITHCKA
(GapbepHBIM AJIEMEHTOM OOBEIMHEHHOTO CIHUCKAa JIOJDKEH OCTaThCsi Oapbep-
HBII AJIIEMEHT MEPBOTO CIMCKA). BBIBECTH yKa3aTen Ha MEPBbIA U MOCIEIHHIMA
3JIEMEHTHI 0ObETMHEHHOTO CIHCKA (€CIM 00BEeUHEHHBIN CITUCOK SBJISETCS ITY-
CTBIM, TO JBaX/bl BBIBECTH yKa3aTellb Ha ero OapwepHblii sneMeHT). [locme
yAaJIeHUs JIMIIHEro 0aphepHOro 3JeMEeHTa OCBOOOAMTHh 3aHMMAEMYIO UM IIa-
MSTh.

Pointer73. [ans! ykasareaun P; u P, Ha OapbepHBIC 3JIEMEHTHI ABYX JBYCBS3HBIX
CIIUCKOB (O CHHUCKE C Oapvepubim dnemenmom cM. 3ananue Pointer70). O0b-
CIMHUTH UCXOJHBIC CIHMCKH, CBSA3aB KOHEI] MEPBOTO M HAYajJ0 BTOPOTO CIHCKA
(6apbepHBIM 2JIEMEHTOM OOBEIMHEHHOTO CIHCKa JIOJDKEH OCTaThCsl Oaphep-
HBIM 2JIEMEHT BTOPOTO CIIMCKA). BhIBeCTH ykaszarenu Ha MepBBIH M MOCISTHUI
AJIEMEHTHI 00BETMHEHHOTO CITKCKA (€CJIM 00bETMHEHHBIN CITMCOK SIBIISETCS IMy-
CTBIM, TO JBaXJbl BBIBECTH yKa3aTellb Ha ero OapbepHbIld dyieMeHT). [locre
yAQJICHUS JIMIIHET0 0aphepHOTo 3JeMEHTa OCBOOOAWTHh 3aHMMAEMYIO0 UM I1a-
MSTh.

Pointer74. Jlanbl yka3arenu P, u Py Ha OapbepHBI M TEKYIIUH 3JIEMCEHTHI JIBY-
CBSI3HOTO CIIHCKa (0 CIIUCKE C OapbepHbiM demennmom cM. 3ananue Pointer70).
Taxoke qano uuciio N (> 0) u Habop u3 N uucen. Onucars Tun TListB — 3anuch
c noisimu Barrier u Current Tuna PNode (mosnst yka3bIBaloT COOTBETCTBEHHO Ha
OapbepHBIN M TEKYIIHUI 3JIEMEHTHI criicka) — U mpoueaypy LBInsertLast(L, D),
KOTOpas J1I00aBJIE€T HOBBIM 3JIEMEHT CO 3HadyeHueM D B koHel crnucka L (L —
BXOJITHOM U BbIXOAHOM mapameTp tumna TListB, D — BXxonHOM napaMeTp 11e710ro
tuma). Jlo6aBIeHHBIN 71€MEHT CTaHOBUTCA TeKylmuM. C MOMOIIBIO 3TOH Mpo-
1eyphl I00aBUThH B KOHEI] HCXOAHOTO CITUCKA JAHHBIM HAOOp Ynce (B TOM Ke
MOPSIJIKE) ¥ BBIBECTH aIpeC TEKYIIETo 3JIEMEHTa TOJyYeHHOTO CITHCKA.

Pointer75. Jlaner ykazarenu P; u P, Ha OapbepHBIA M TEKYIIU AIIEMEHTHI JIBY-
cBsI3HOTO crucka. Takxke mano unucio N (> 0) u mHabop u3 N uucen. Ucnonb3ys
tun TListB (cm. 3ananue Pointer74), onucares npouenypy LBInsertFirst(L, D),
KOTOpas J00aBISIET HOBBIM AJIEMEHT CcO 3HadeHWeM D B Hauajo crucka L (L
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— BXOJIHOM U BBIXOJHOM mapameTp tuna TListB, D — BXomHOM mapameTp 1ie-
joro tuna). Jlo6aBlIeHHbIN 3JEMEHT CTaHOBUTCA TeKyIUM. C MOMOIIbIO 3TOM
MPOIEAYPHI J0OABUTH B HAYAJIO MCXOMHOTO CIMCKA JaHHBIA HAOOp vucen (J10-
OaBieHHbIC YMCiIa OyAyT pacrosiararbCsi B CHUCKE B OOpaTHOM TMOPSIAKE) W
BBIBECTHU aJPEC TEKYIIErO AIEMEHTA MOJTYYEHHOIO CIIUCKA.

Pointer76. Jlans! ykazarenu Py u P, Ha OapbepHBIA U TEKYIINUN JIEMEHTHI JIBY CBSI3-

HOro crucka. Takxke aaHbl nsaTh uncen. Mcnonssys tum TListB (cM. 3amanue
Pointer74), onucats npouenypy LBInsertBefore(L, D), koTopast BCTaBisI€T HO-
BbI 3JIEMEHT CO 3Ha4eHHWeM D mepes TEeKYIIUM 3JIeMEHTOM crnucka L (L —
BXOJTHOM M BBIXOAHOM mapameTp Tuma TListB, D — BXomHOM mapaMeTp Meaoro
Tuma). BcTaBineHHBIN 3JIEeMEHT CTaHOBUTCS TeKyluM. C MOMOIIBIO 3TOU MPO-
LEYPbl BCTABUTH MSATh JAHHBIX YMCEN B UCXOJHBIN CIIMCOK U BBIBECTH HOBBIN
aZpec ero TEKylero JIEMEHTA.

Pointer77. [lanb! ykazarenu Py u P Ha OapbepHBIN M TEKYIIUH 3JIEMEHTHI JIBYCBSI3-

HOTO cnucka. Takke naHbl nsaTh yucen. Mcnone3ys tun TListB (cMm. 3aganue
Pointer74), onucars npouenypy LBInsertAfter(L, D), koTopas BcTaBisieT HO-
BBIA DJIEMEHT CO 3HAUYCHHEM [ Mocie TeKyIero sjaeMeHta crnucka L (L —
BXOJHOM M BbIXOAHOU mapameTp tuna TListB, D — BxonHON mapaMeTp 1eJ10ro
Tuna). BcraBineHHBIN AeMEHT CTaHOBUTCS TeKylUM. C MOMOIIBI0 3TOU MPO-
LEAypbl BCTABUTh MATh TAHHBIX YUCEJ B UCXOJHBIA CIIMCOK W BBIBECTH HOBBII
aZpec ero TEKyUIero 3JIEMEHTA.

Pointer78. Jlansr ykazarenun P; u P, Ha OapbepHBI M TEKYIIUH AIIEMEHTHI JIBY-

cBsa3Horo cmucka. Mcmonmb3ys tum TListB (cM. 3amanme Pointer74), omm-
catp mporeaypbl LBToFirst(L) (memaer TEeKyIIMM NEpBBIA AJIEMEHT CITHC-
ka L), LBToNext(L) (aenaer TeKynuM B CHUCKE L CIEAYIOIIUN 3JIEMEHT),
LBSetData(L, D) (mpucBauBaeT TEKyLIEMY JIEMEHTY clicka L 3HaueHue D
[IeJIOTO THUIIA, €CJIM JaHHBINA DJIIEMEHT HE SBJseTCS OaphepHBIM) M (YHKITHIO
IsBarrier(L) nornueckoro tuma (Bo3BpauiaeT TRUE, €ClIu TEKyUIUH 3JIEMEHT
cnucka L sBIsieTcs ero 0apbepHBIM AJIEMEHTOM, U FALSE B MPOTUBHOM CITy-
qae). [lapametp L umeer tun TListB; B mpouenypax LBToFirst u LBToNext
OH SIBJISIETCS] BXOAHBIM M BBIXOJHBIM. C IMOMOIIBIO ATHX MPOIEenyp ¥ QyHKITUH
MPUCBOUTH HYJEBbIC 3HAUEHUS AJIEMEHTAM HCXOIHOTO CHHCKA C HEYETHBIMU
HOMEpaMU U BBIBECTU KOJMYECTBO 3JIEMEHTOB B CIIHCKE, a TAK)KE HOBBIM aipec
TEKYIIETro AJIEMEeHTa CIIUCKa. bapbepHbIil 2JIEMEHT NP MOJCUYETE SJIEMEHTOB HE
YYHUTHIBATb.

Pointer79. Jlanbr ykazarenun P; u P, Ha OapbepHBIA M TEKYIIUH SIIEMEHTHI JIBY-
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cBsi3Horo cnucka. Mcnonb3ysa tun TListB (cm. 3amanue Pointer74), onucarh
npouenypsl LBToLast(L) (nenaeT TeKylIMM MOCIEAHUI 3JEMEHT cnucka L),
LBToPrev(L) (nenaeT TeKyIIUM B CIHUCKE L TPEABIAYIUNA 3JEMEHT) U (PyHK-
o LBGetData(L) nenmoro tuma (Bo3BpalllaeT 3HAY€HUE TEKYIETro 3JIeMEH-
ta cnucka L). [Tapamerp L umeer tun TListB; B nponenypax LBToLast u
LBToPrev oH siBiseTcs BXOAHBIM M BBIXOJHBbIM. C MOMONIBIO 3THUX MPOIIe-
oyp ¥ QPYHKIHM, a TakKe ¢ ucmojb3oBanueM (QyHkiuu IsBarrier u3 3aganus
Pointer78, BbIBECTH BCE UETHBIE 3HAYEHUS FIIEMEHTOB UCXOIHOTO CIIKUCKA, MPO-
CMaTpuBas CIIUCOK C KOHLIA. BBIBECTH TaK)Ke KOJIMYECTBO 3JIEMEHTOB B CIIHCKE.
bapbepHbIil 371eMEHT MPU MOJCUYETE HIEMEHTOB HE YUYUTHIBATh.

Pointer80. [anb1 ykazarenu Py u P, Ha GapbepHBIA U TEKYIIHH JIEMEHTBI HEITY-
CTOTO JIBYCBSI3HOTO CIIMCKA, NMPUYEM TEKYIIUW 3JIEMEHT HE COBIajaer ¢ Oa-
peepubIM. Mcnonb3ys tun TListB (cm. 3aganue Pointer74), onucats GyHKIMIO
LBDeleteCurrent(L) menoro Tuma, yaajisiollyl0 W3 cOucKa [ TEKyIud die-
MEHT Y BO3BpAIlAIONIYI0 €ro 3HayeHue (L — BXOAHOUW M BBIXOJHOHN MapameTp
tuna TListB). Tekyium cTaHOBUTCS CEAYIOMUN SIEMEHT WU, €CIH CIEAYI0-
U DJIEMEHT SBJSIeTCS OapbepHBIM, IPEABIAYIIUNA JIEMEHT CTICKa. DyHKIHS
TaK)Xe 0CBOOOXKJIaeT MaMsTh, 3aHUMAEMYIO yAaJeHHBIM 3JeMeHTOM. Ecnu Te-
KYIIUM 3JIEMEHTOM SIBJISIETCS OApbEPHBIN IEMEHT, TO ()YHKIHS HE BBIIIOIHSIET
HUKaKuX AeicTBui u Bo3BpamaeT (. C momMompio 3TOW (YHKIMU, a TaKKe
dbynknuu [sBarrier u3 3amanus Pointer78, ygaauTe U3 UCXOMHOTO CITUCKA MAThH
3JIEMEHTOB (WJIM BCE 3JIEMEHTHI, €CJIM UX MEHEE MATH) U BBIBECTU UX 3HAYCHUSL.
BriBecTH Takke HOBBIM apeC TEKYLIETO 3JIEMEHTa CIUCKa.

3agaHua gemMo-Bepcun

B nannoii rpynme codpaHsl mpuMeEPHI 3aIaHUI U3 Pa3IUIHbBIX pa3/eioB 3a/1a4-
Huka Programming Taskbook. Bce 3Tu 3amanusi MOKHO BBINIOJIHATH B JIEMOHCTPA-
MOHHOW BEpPCUU 3a/la4YHUKa, HE TpeOyIOIlIel crenuaibHOl peructpauun. B Hadane
(OpMYIMPOBKHM KAKJIOTO 3aJaHUsl B KBAJPATHBIX CKOOKaX yKa3bIBAETCS MMs, IMOJ
KOTOPBIM 3TO 3aJaHHE BXOAWT B IOJIHBIM BAPUAHT 3a1a4YHUKA.

CKanﬂprle TUNbl 4aHHbIX

Demo1*. [Begin3] JlaHbl CTOpOHBI MpsMOyrojibHUKa a W b. Haiitm ero mio-
manas S = a-b u nepumetrp P = 2-(a + b).
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Demo2*. [Begin7] Haiitu nivHYy OKpY)XHOCTH L W TUIOImMA[bh Kpyra S 3aJlaHHOTO
panuyca R:

L=2-7mR, S =R
B kauecTBe 3Haue€HUS T UCIOIB30BaTh 3.14.

Demo3*. [Begin10] [anbl 1Ba HeHyJIeBbIX YKcia. Haiitu cymmy, pasHOCTb, IPOM3-
BEJICHUE W YAaCTHOE UX KBaJIPaToB.

Demo4*. [Beginl7] dausl Tpu Touku A, B, C Ha uyucnoBoii ocu. Haiitu mimHBI
otrpe3koB AC u BC u ux cymmy.

Demo5*. [Begin22] [TomeHsATs, MeCTaMH COACPIKUMOE IIEPEMEHHBIX A U B U BBIBe-
CTU HOBBIE 3HaYCHUSI A U B.

Demo6*. [Begin27] Jano uncio 4. Beruncauts A%, HCIIONb3ys BCIOMOTaTENbHYO
MIEPEMEHHYIO M TPH OINEpalud YMHOXKEHHS. J[Jis 3TOro mociaeaoBareabHO Ha-
xomuth A2, A*, A®. BeiBecTn Bce HaiiJIcHHBIE CTETICHH urcia A.

Demo7*. [Integer3] Jlan pa3mep ¢aiina B Oaiitax. Mcmonb3ys oneparuio JIeacHus
HalleJl0, HAWTH KOJIMYECTBO TMOJIHBIX KUI00AaWTOB, KOTOPhIE 3aHUMAET JaHHBIN
daiin (1 xkunobait = 1024 Gaiita).

Demo8*. [Integer8] /laHo ABy3HA4YHOE YMCJIO0. BRIBECTH YHCIIO, MOJYyYEHHOE MPHU
MepPECTaHOBKE MU(P UCXOTHOTO YHCIIA.

Demo9*. [Integerl1] Jlano Tpex3HauHoe umncio. HaliTu cymMmy W mpou3BeeHHE
ero muadp.

Demo10*. [Integer20] C nauana cyrok mporuio N cexkynna (N — nenoe). Haiitu
KOJIMYECTBO TOJHBIX YacOB, MPOIIEAIINX C Hayajga CyTOK.

Demo11*. [Integer29] Jlansl menbie MOJ0XKUTENbHBIC unucina A, B, C. Ha npsmo-
yrolibHUKE pasmepa 4 X B pa3MenieHo MaKCUMaTbHO BO3MOXHOE KOJIUYECTBO
KBaApaToB co cropoHoit C (06e3 HamoxeHui). HallTh KOIM4IECTBO KBaApaToB,
pa3MeNIeHHBIX Ha TPSIMOYTOJIBLHUKE, a TAK)KE IUIOMIAh HE3aHATOW YacTH Tpsi-
MOYTOJIbHHUKA.

Demo12*. [Integer30] Jlan HOMep HekoTOporo roaa (Ieaoe MOJIOKUTEIBHOS YhC-
70). OnpenenuTh COOTBETCTBYIONIUN €My HOMED CTOJIETHS, YUYUTBIBAsI, YTO, K
npumepy, HadaiaoM 20 ctonetust Obu1 1901 rog.

Demo13*. [Boolean1] Jlano nenoe uncio A. [IpoBepuTh HCTUHHOCTH BBICKa3bIBa-
HUs: «YUucno A sBiIseTcs TMOJ0KUTEITBHBIMY).

Demo14*. [Boolean7] Hdans! Tpu nenbix uyucia: A, B, C. [IpoBepuTh HCTUHHOCTH
BbICKa3bIBaHUsA: «Huciao B HaxomuTces Mexay unciaMu A u Cy.

Demo15*. [Boolean10] [daubl nBa nenbix uncna: A, B. [IpoBepuTh UCTHHHOCTH
BbICKa3bIBaHUud: «PoBHO oHO U3 yncel A U B HeueTHOoEY.
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Demo16*. [Boolean20] J/lano Tpex3nauHoe uucio. [[poBepuTh HCTHHHOCTH BBICKA-
3pIBaHUs: «Bce mudphl JaHHOTO YKCiIa pa3IndHbD).

Demo17*. [Boolean29] Jlaubl 4ucna x, y, X1, V1, X2, Vo. IIpOBEpUTh UCTUHHOCTh
BbICKa3bIBaHUsA: «Touka ¢ KoopAMHATaMU (X, y) JICKUT BHYTPH MPSIMOYTOJIb-
HHKa, JIeBasi BEPXHsS BEPIIMHA KOTOPOrO MMEET KOOPAMHATHI (X1, )1), MpaBasi
HIDKHSS — (X2, V2), @ CTOPOHBI ApaJUICTbHBI KOOPAMHATHBIM OCSIM).

YnpaBnsiwouwme oneparopbl

Demo18*. [If4] Jlaubl Tpu nenbix umcia. HalTh KOIUYECTBO IMOJOKUTEIBHBIX
4yucesl B UICXOJAHOM Halope.

Demo19*. [If6] Jaus! aBa unciia. Beisectr Oosibliiee U3 HUX.

Demo20*. [If8] Jlansl gBa uncia. BeiBecTu BHavane OoJbllee, a 3aTeM MEHbIIIEE
U3 HUX.

Demo21*. [If12] lausl Tpu uncia. Haiit HauMeHbIIee U3 HUX.

Demo22*. [If22] JlaHbl KOOpAMHATHI TOYKH, HE JICKAIICH Ha KOOPIMHATHBIX
ocsix OX u OY. OnpenenuTs HOMEP KOOPJIAWHATHON YETBEPTH, B KOTOPOM Ha-
XONIUTCS TaHHAS TOYKA.

Demo23*. [If26] Jlns maHHOrO BEIIECTBEHHOTO X HAWTH 3HAYCHHUE CJICAYIOMICH
(YHKIMM f, IPUHUMAIOLIEH BEIIECTBEHHbIC 3HAYCHUS:

—x, econx <0,
f(x) = x? ecmm0<x<2,
4, ecimm x > 2.

Demo24*. [Case4] Jlan HOMep Mecslia — IeJI0€ YKMCIo B auamna3zoHe 1-12 (1 —
SHBaph, 2 — QeBpasib U T.1.). OnpeneauTh KOJIUYECTBO THEH B 3TOM MecsIle
JUTsl HEBUCOKOCHOTO TO/Ia.

Demo25*. [Case9] [ansbl aBa neibix uncna: D (neHs) u M (Mecsir), onpeaesionue
MPaBUJIbHYIO 1aTy HEBUCOKOCHOTO rona. BeiBecTn 3Hauenuss D u M s narthl,
CIEAYIOUIEN 32 YKa3aHHOU.

Demo26*. [For5] /laHo BeliecTBeHHOE YMCIO — IieHa 1 Kr koH]eT. BriBecTn cTO-

umocth 0.1, 0.2, ..., 1 kr KoHpeT.
Demo27*. [Forl12] lano uenoe uucio N (>0). Haittu npousBenenue
1.1-12-1.3-...

(N COMHOXHTEIEH).
Demo28*. [For13] Jano uenoe uucio N (>0). HaliTu 3HaueHUEe BBIPAKCHHUSI
1.1 —-12+13— ...
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(N cmaraembIx, 3HaKH YepEayIOTCS). YCIOBHBIN OnepaTop HE MCIOJIb30BaTh.

Demo29*. [Forl5] Jlano BemectBeHHOE Yuciio A u nenoe yucio N (>0). Haittu 4
B CTENECHU N:

AN =4.4-...-4
(uncna A nepeMHOXKarTCs N pas).

Demo30*. [Forl6] [lano BeriecTBeHHOE Uncio A u 1ienoe uucio N (>0). Mcnoms-
3ys OIUH IIUKJI, BRIBECTH BCE II€Jble cTereHu uncia A ot 1 go N.

Demo31*. [For19] Jauno nenoe unciao N (>0). Haiitu nmpousBeacHue

N!'=1-2-....N
(N—gpaxmopuarn). YToObl n30€KaTh 1ETOYNCICHHOTO TMEPETOTHEHHUS, BHIYHUC-
JSATh 3TO TPOU3BEJACHUE C ITOMOIIBIO BEIIECTBEHHON MEPEMEHHON 1 BBIBECTH
€ro KakK BEIIECTBEHHOE YHUCIIO.

Demo32*. [For20] Jano memoe umciao N (>0). Mcmonb3ys OAWH IHKJI, HAWTH
CyMMY

1'+21+31+... +N!
(Beipaskenue N! — N—gaxmopuan — o003HaUYaeT MPOU3BEACHNUE BCEX IEIIBIX
gucen ot 1 jo N: N!=1:-2-...-N). UtoObl n36€xarh 1EJIOYUCICHHOIO Iepe-
MTOJTHEHM S, IPOBOJIUTH BBIYHCIICHHS C TTIOMOIIBIO BEIIECTBEHHBIX MTEPEMEHHBIX
Y BBIBECTHU PE3yJIbTaT KaK BEIIECTBEHHOE YHCIIO.

Demo33*. [For33] Jauo mienoe uucio N (> 1). [locnemoBarensHoCTh uucen @ubo-
Hauyu F i (11enoro tuma) onpenensieTcs: CIeayonuM 00pa3oM:

Flzl, F2:1, FK:FK_2+FK_1, K:3,4,....
BriBecTu snementnol Fq, Fo, ..., Fy.
Demo34*. [For36] [dausl 1enbie moaoxutesbHbie uncia N u K. Haiitu cymmy
1€ +25 + .+ NK,
Uto6sl Hn30eXaTh IEIIOYUCICHHOTO TEPENOJHCHHS, BBIUHUCIATH CllaraéMble
3TOM CYMMBI C IOMOUIBIO BELIECTBEHHOW NEPEMEHHOW U BBIBOAUTH PE3YJib-
TaT KakK BEMIECTBEHHOE YHUCIIO.

Demo35*. [Whilel] Jlausl monoxkutenbhblie uncia A u B (A > B). Ha otpeske miu-
Hbl A pa3MenieH0 MaKCUMaJIbHO BO3MOXKHOE KOJMYECTBO OTPE3KOB JUTMHBI B
(6e3 nanoxxkenwit). He ucmonwp3ys omneparuyd YMHOKEHHS W JCICHUS, HAUTH
JUTHHY HE3aHSATOW 4acTH OTpe3Ka A.

Demo36*. [While2] Jlaubl monokutenbhblie uncia A u B (A > B). Ha otpeske miu-
Hbl A pa3MenieH0 MaKCUMaJIbHO BO3MOXKHOE KOJMYECTBO OTPE3KOB JUTHMHBI B
(6e3 Hanmoxxenmit). He ucmons3ys omneparuyd YMHOXKEHHS W JCICHUS, HAWTH
KOJINYECTBO OTPE3KOB B, pa3MEIICHHBIX Ha OTpe3Ke A.
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Demo37*. [While4] Jlano nenoe uncio N (>0). Ecau oHO SIBISETCS CTEIECHBIO
guciia 3, ToO BBIBECTH TRUE, €CIIM HE SBJISICTCS — BBIBECTH FALSE.

Demo38*. [While7] Jlano ueinoe unciao N (> 0). HaiiTu HaumMeHbIIee 1eJI0€ MMoJI0-
JKUTENbHOE Yncio K, KBajpaT KOTOPOro mpeBocxomut N: K? > N. ®yHKIHIO
U3BJICYCHUS KBaJIPATHOTO KOPHS HE MCIOJIb30BaTh.

Demo39*. [Whilel1] Jlano 1ienoe urcio N (> 1). BeiBecTn HanMeHbIIee U3 HEIbIX
gyucen K, nis KoTopeix cymma 1 + 2 + ... + K Oynet Oosnblie uinu paBHa N,
camy 3Ty CyMMY.

Demo40*. [Whilel12] Jlano uenoe uucio N (> 1). BeiBectr Hau0boJbliee U3 HebIx
yucen K, s KOTopeix cymma 1 +2 + ... + K OyaeT MeHbllle Wid paBHa N,
camy 3Ty CyMMY.

Demo41*. [While22] lano nienoe uucino N (>1). Eciu oHO sBIsSIeTCsS npocmulm,
TO €CTh HE MMEET IOJIOKUTEIBHBIX JIeauTeNield, kpoMe 1 u camoro cedsi, TO
BbIBECTH TRUE, MHAa4Ye BHIBECTH FALSE.

Demo42*. [While23] [lansl nensle monokutenbubie uncia 4 u B. Haiitu ux nau-
oonvuwui oowuu oerumens (HO/), ucnonwsys areopumm Esxauoa:

HO/I(4, B) = HOA(B, A mod B), ecmu B # 0; HO/I(4, 0) = 4.

NocnepoBaTtenbHOCTU, Npoueaypbl U (PyHKLUMU,
MWHUMYMbl 1 MAKCUMYMbI

Demo43*. [Series1] Jlanbl gecsTh BelleCTBEHHBIX uncel. Hailtu ux cymmy.

Demo44*. [Series15] Jlano memoe unciao K v HaOOp HEHYIEBBIX ICNIBIX YHUCEN,
npH3HaK ero 3aBepiieHus — uucio 0. BeiBecTn HOMEp nepBoro uncia B Habope,
oomnbiero K. Ecim Takux yncen HET, TO BeiBecTH (.

Demo45*. [Series16] Jlano memoe unciao K v HaOOp HEHYIEBBIX ICNIBIX YHUCEN,
NpH3HAK €ro 3aBepiicHUss — unciao (. BeiBecTH HOMEp MOCIETHEr0 Yuciia B
Habope, Oonpiiero K. Ecnu Takux gucen HeT, To BeiBecTH 0.

Demo46*. [Series17] JlaHo BeliecTBEeHHOE YHCIIO B, 1enoe yucio N u Habop u3
N BElIeCTBEHHBIX YHCEN, YIIOPSI0YCHHBIX 10 BO3PAaCcTaHUIO. BhIBECTH 3JIe-
MEHTBI Habopa BMeCTE C YHCIOM B, COXpaHssA YIMOPSI0YCHHOCTh BHIBOIUMBIX
qHCell.

Demo47*. [Series19] Hdano nienoe uncino N (>1) u Habop u3 N LEIbIX YHUCEIL
BriBecTn Te 3nmeMeHTHl B HaOOpe, KOTOPbIe MEHbIIIE CBOETO JICBOrO cocefa, 1
KOJIMYECTBO K TaKHX DIIEMEHTOB.

Demo48*. [Series21] [dano nenoe uncio N (>1) u Habop u3 N BEIIECTBEHHBIX
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yucesn. [IpoBeputh, 00pa3yeT M JaHHBI HAOOpP BO3paCTAIOIIYIO MOCIEA0BA-
TenbHOCTh. Eciin 06pasyeT, To BeiBeCTH TRUE, €CIM HET — BBIBECTH FALSE.

Demo49*. [Proc4] Ommucars npoueaypy TrianglePS(a, P, S), BBIUUCISIONUIYIO 10
CTOPOHE @ PABHOCTOPOHHETO TpEyroyibHHWKa ero mepumerp P = 3-a u 1io-
maap S = az-\/§/4 (a — BxogHOUM, P u S — BBIXOAHBIE MapaMeTpPhl; BCE Ma-
paMeTpbl SIBISIOTCS BEMIECTBEHHbIMU). C MOMOIIBIO 3TOM MPOLEAYyphl HANTH
MEPUMETPbl U TUIOMIAM TPEX PABHOCTOPOHHUX TPEYTOJIBHUKOB C JTAHHBIMU
CTOpPOHAMH.

Demo50*. [Proc8] Onucars npornenypy AddRightDigit(D, K), no6apnstoIy K
[eJoMy MooxuTenpHoMY uncny K cripasa uudpy D (D — BXoaHOM mapamerp
1LI€JIOTO THIIA, JieKanui B guana3zone 0-9, K — nmapaMeTp 1IeJ0ro TUIa, SIBIISIO-
HIUHACS] OTHOBPEMEHHO BXOJIHBIM M BBIXOJHBIM). C TOMOIIBIO 3TOW MPOLIETYPHI
MOCJIeI0BaTeIbHO J00aBUTh K JaHHOMY uuciay K cripaBa naHHbie iudpsl D u
D5, BBIBOMS pe3yibTaT KakKI0ro J00aBICHNUS.

Demo51*. [Proc21] Onucars ¢pyHkiuo SumRange(A, B) 11eJ10ro THIa, HaXOISIIy IO
CyMMY BCE€X LIeJbIX uncen oT 4 10 B BkiatouuTenbHo (A u B — uenwie). Eciu
A > B, To ¢pyukmus Bo3BpamiaeT 0. C momMompio 3Toi QPyHKIIUHU HAUTH CyMMBI
yucea oT A 1o B u ot B no C, ecam gansl uncia A, B, C.

Demo52*. [Minmax1] Jlano nienoe uucio N u HaOop u3 N uucen. Halith MuHu-
MaJbHBI U MaKCUMAJIBHBIA M3 3JIEMEHTOB JAaHHOTO HAa0Opa M BBHIBECTH UX B
yKa3aHHOM TTOPSJIKE.

Demo53*. [Minmax26] [lano 1ienoe uncio N u HaOop u3 N nenbix uncen. Haitu
MaKCHMaJIbHOE KOJWYECTBO YETHBIX YHCeN B Habope, uaymux noapsa. Ecou
YEeTHBIC YUCJIa B HA0OpE OTCYTCTBYIOT, TO BhiBeCTH 0.

MaccuBbl, CTpoku, cpannbl

Demo54*. [Array7] Jan maccuB pasmepa N. BeIBeCTH ero 3jeMeHThl B 00paTHOM
MOPsIJIKE.

Demo55*. [Array47] Jlan nienouncieHHbiii MaccuB pa3mepa N. HaiiTu komudecTBo
Pa3IMYHBIX DJIEMEHTOB B JJAHHOM MAacCHBE.

Demo56*. [Array116] Jlau nienounciaeHublin MaccuB A pasmepa N. HazoBem cepueil
TPYIITY TOAPSIT UAYIIUX OJWHAKOBBIX DJIEMEHTOB, a OIUHOU cepuu — KOIUYe-
CTBO 3THX JJIEMEHTOB ([JIMHA CepUU MOXeT ObITh paBHa 1). ChopmupoBath
JIBa HOBBIX IICJIOUMCIICHHBIX MaccuBa B u C OJMHAKOBOTO pa3Mepa, 3allicaB B
MaccuB B JUIMHBI BCEX CEPUI MCXOIHOTO MaccHBa, a B MaccuB C — 3HAUCHUS
AJIEMEHTOB, 00pa3yIOIMNUX 3TH CEPHUHU.
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Demo57*. [Matrix7] Jlana marpuna pasmepa M X N u uenoe umcio K
(1 £ K < M). BeiBectu 351eMeHTBI K-l CTPOKH JAHHOW MaTpPHIBL.

Demo58*. [Matrix82] Jlana kBampatHas Marpuna 4 mopsaka M. Haiitu cymmy
AJIEMEHTOB Ka)KJI0W €€ JUaroHaju, MapajjebHON IIaBHOW (HaYMHAs C OJHO-
3IIEMEHTHOW JUaroHanu Ai jr).

Demo59*. [String9] Jlano yetHoe uuciao N (>0) u cumBonbsl C; u Cy. BeiBecTn
CTPOKY JUITMHBI N, KOTOpasi COCTOMT W3 4depenyromnuxcs cuMmBoiioB C; u Co,
HaunHas ¢ C;.

Demo60*. [String41] Jlana cTpoka, cOCTOSIIAs U3 PYCCKUX CIIOB, Pa3aeiaCHHBIX
npoOenamMu (OHUM UM HECKOJIIbKUMHU). HallTu KoMM4ecTBO CJIOB B CTPOKE.

Demo61*. [File25] Jlan (aiin BeleCTBEHHBIX YUCEI. 3aMCHUTh B HEM BCE DJIEMEH-
Thl Ha UX KBaJPAThI.

Demo62*. [File43] Jlan ¢aitn npousBosibHOTro THa. Co31aTh €ro KOMHUI0 ¢ HOBBIM
UMEHEM.

Demo63*. [File48] Jlanbl Tpu (aiina 1eiblX Yncea OJUHAKOBOIO pa3Mepa ¢ uMe-
HaMmu S 4, Sp, Sc u ctpoka Sp. Co3nare HOBBIN Gaiisl ¢ umMeHeM Sp, B KOTOPOM
YepeIoBaIuCh OBl JIEMEHTHI HCXOIHBIX (haliJIOB C OJJHUM U TEM KE HOMEPOM:

Ay, By, Cy, Az, By, (o,

Demo64*. [Textl] Jano ums ¢aiina u 1enbie MOJoXKHUTeIbHbIe uncia N u K.
Co3znare TEKCTOBBIN (aiiil ¢ yKa3aHHBIM UMEHEM M 3amucaTrh B HEro N CTpOK,
KaXKJ1asi U3 KOTOPBIX COCTOUT M3 K CUMBOJIOB «*» (3BE3710UKa).

Demo65*. [Text4] [lan TeKcTOBBIi (aitn. BeiBecTH KOJUYECTBO COMEPIKAIIUXCS B
HEM CHMBOJIOB M CTpPOK (Mapkepsl KoHIIOB cTpok EOLN u konna ¢aitna EOF
IIPU MOJICYETE KOJINYECTBA CUMBOJIOB HE YUUTHIBATD).

Demo66*. [Text21] Jlan TekcTOBBIH (aiii, comepkaiuii 0ojiee TpeX CTPOK. Yia-
JUTh U3 HETO MOCJEAHUE TPU CTPOKH.

Demo67*. [Paraml] Onucare ¢pyukuuo Minlnt(4, N) 1enoro Tuma, HaXOIAIIYIO
MHUHUMAaJIbHBIA JIEMEHT LIEJIOYUCIEHHOTO MaccuBa 4 pasmepa N. C moMOIIbIo
3TON (PYHKIMHM HAWTU MUHUMAJIbHBIE AJIEMEHTHI MacCUBOB A, B, C pa3mepa N 4,
Np, Nc COOTBETCTBEHHO.

Demo68*. [Param39] Omnucare dyukiuo PosK(Sy, S, K) menoro tuma, Bo3Bpa-
HIAIOLIYI0 HOMEpP IMO3UIIMHM, HAUWHAsl C KOTOPOil B cTpoke S conmepxutcs K-e
BXOXJIeHne nojactpoku Sy (K > 0). Eciu konuuecTBO BXOXKIECHUM Sy B CTpO-
ke S mensIne K, To pyukmus Bo3pamaet 0. Caurarb, 4TO IEPEKPHIBAIOIINXCS
BXOXKJICHUM TMOJCTPOK Sy CTpoKa S HE COAEpPXKUT. BhIBeCTH 3HAYEHUS ATOU
(GyHKUMU AJ TATH JaHHBIX Tpoek: Sp, S u K.



134 M. 3. AGpamsiH. AnekTpoHHbIN 3agadvHuk Programming Taskbook 4.4

Pekypcus

Demo69*. [Recurl] Omnucare pekypcuBHyto (yHkiuio Fact(N) BeliecTBEHHOTO
THUIIA, BEIYUCIIAIONLYIO 3HAYCHUE hakmopuania
N!'=12-...N
(N > 0 — mapametp uenoro tuma). C MOMOIIBIO 3TOH (PYHKIIUH BBIYHCIHUTH
(dakTopHabl SATH JAHHBIX YUCEI.
Demo70*. [Recurl7] BeiBecTr 3HaY€HHE IEIOUNCICHHOTO BHIPAYKEHHUSI, 3aIaHHOTO
B BUJIC CTPOKH S. BeIpakeHUE onpenensieTcs: CAeayomuM 00pa3oM:

<BbIpakeHHe> ::= <mudpa> |
(<BBIpa@KECHHE><3HAK><BBIPAKCHHE™)
<3HaK> = | — | F

Demo71*. [Recurl8] IIpoBepuTh MpaBUIBHOCTh BBIPAXKEHUS, 33JaHHOTO B BHJIC
HEIyCTOM CTPOKH S (BBIpaXXEHHUE ONPEIEIAETCA M0 TEM K€ MPaBUIAM, YTO U
B 3agaHnnu Demo70). Eciin BeIpak€HHUE COCTABJICHO MPABUIIBHO, TO BBIBECTH
TRUE, MHaue BbIBECTU FALSE.

Demo72*. [Recur25] Jlano aepeBo IyOMHBI N, Kaxkaas BHYTPCHHSSI BEpIIHHA
kotoporo umeeT K (<10) HEmocpeaCTBEHHBIX MOTOMKOB (HymepyroTcs ot 1
1o K). Kopens gepeBa umeer Homep (. 3anucarb B TEKCTOBBIN (ailsl ¢ JaHHBIM
MMEHEM BC€ BO3MOXKHBIE IyTH, BEIyIIHE OT KOpHA K JUCThsAM. llepeOuparpb
MyTH, HAYMHAsL C «CAMOTO JIEBOTO» U 3aKaHYMBAsl «CaMbIM MPaBbIM» (TIPU 3TOM
MEPBBIMU 3aMEHSTh KOHEUHbBIC 3JIEMEHTHI ITyTH).

Ykaszatenun n gauHammn4yeckue CTPYKTYPbI AAHHbIX

Demo73*. [Pointer2] [au aapec P; 3ammcu tuna TNode. DTa 3amuch cBsizaHa
noieM Next co cleayrollei 3aluchlo TOrO K€ TUIA, OHA, B CBOIO OYEPEb,
— CO CHENYILIEeW, W TaK Jajiee 10 3amucu, nosie Next KoTopor paBHO NIL
(TakuM 00pa3oM, BO3HUKAET Yenouka CBI3aHHBIX 3amnuceil). BeiBecTu 3HaueHus
nosieit Data 1711 Bcex 3J€MEHTOB LENOYKH, OIUHY yenoyku (TO €CTh YUCIO €€
AIIEMEHTOB) U aJIpeC €€ MOCIETHErO JIEMEHTA.

Demo74*. [Pointer3] Jlano uuciio D u yka3aTeib P, Ha BEpIIMHY HEMYCTOTO CTe-
Ka. J106aBUTH d7€MEHT cO 3HadeHHWEeM D B CTEK M BBIBECTH ajpec P, HOBOM
BEPIIHUHBI CTEKA.

Demo75*. [Pointer5] lan yka3atenb P; Ha BEpIIMHY HEIMYCTOro cTeka. M3Bieub
M3 CTEKa MEpPBBbIN (BEpXHUI) AJIEMEHT U BBIBECTH €r0 3HaueHHue D, a Takxke
anpec P> HOBOM BepIIMHBI CTEKA. ECIM mocCie W3BICYEHHUs DJIEMEHTA CTEK
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OKaXETCsl MYCTBIM, TO MOJOXHUTh Py = NIL. [locne u3BneueHus 3eMeHTa U3
CTEKa OCBOOOIUTH MaMSTh, 3aHUMAEMYIO 3TUM 3JIEMEHTOM.

Demo76*. [Pointer8] Jausl ykazarenu P, u Py Ha BEpIIMHBI IByX HEIMYCTHIX CTe-
koB. [lepemMecTUTh BCE 3JIEMEHTHI M3 MEPBOTO CTEKa BO BTOPOH (B pe3ynbrare
SJIEMEHTBI MEPBOTO CTeKa OyAyT pacroiararbCcsi BO BTOPOM CTEKE B TOPS/I-
Ke, 0OpaTHOM HCXOJIHOMY) M BBIBECTH aJpeC HOBOM BEPIIHWHBI BTOPOTO CTEKA.
Omnepanuu BbIICTICHUS] 1 OCBOOOXKICHUS MMAMSITH HE UCIIOJIb30BaTh.

Demo77*. [Pointerl1] Jlan yka3atenb P; Ha BepUIMHY cTeka (€CIHM CTEK TMYCT,
To P; = NIL). Takxke mano uucio N (>0) u Habop uz N uwmcen. Onucarh
tun TStack — 3anuck ¢ oguuM nosnem Top tuna PNode (mone ykaswpiBaeT Ha
sepuuny cmeka) — u nponeaypy Push(S, D), koropas mo6aBisier B cTek S
HOBBIW 3JIEMEHT co 3HaueHueM D (S — BXOJIHOW U BBIXOJIHOW MapameTp TuIla
TStack, D — BxogHo# mapametp 1enoro tumna). C momoibio nporeaypsl Push
100aBUTh B MCXOMHBIM CTEK JAHHBIM HAOOp umcen (MOoCieaHee YUCIO OyaeT
BEPIIIMHON CTeKa) M BBIBECTH aJIpeC HOBOM BEPIIMHBI CTEKA.

Demo78*. [Pointer30] [lan yka3atens P; Ha HauaJio HEMYCTOH I[CIOYKU SIEMEHTOB-
sanucedt Tuna TNode, cBsi3aHHBIX Mexay coboi ¢ momoinbio nois Next. Hc-
nosb3ys nosie Prev 3amucu TNode, mpeoOpa3oBarh UCXOAHYIO (00HOCBA3HYI0)
LEIMOUYKY B 08YC653HYI0, B KOTOPOM KaXKIbIil JIEMEHT CBSI3aH HE TOJIBKO C IO-
CIEAYIOUMM 3JIEMEHTOM (C MOoMOIbi0 Tosisi Next), HO U ¢ MPEeAbIAYIIUM (C
nomoIieio mojs Prev). [Tone Prev mepBoro snemMeHTa MojJ0KUTh PaBHBIM NIL.
BriBecTu ykazarenb Ha MOCJEIHUM 3JIEMEHT MPeoOpa30BaHHOM LEMOUKH.

Demo79*. [Pointer49] Jlan yka3arenas P; Ha MEPBBI 3IEMEHT HEIYCTOTO JABYCBS3-
HOTO criucKa. [leperpynmupoBarh €ro 3JIeMEHTHI, IEPEMECTHB BCE AIEMEHTHI C
HEYCTHBIMM HOMEpPAaMHM B KOHEI[ CITHCKa (B TOM K€ IMOPSIKE) U BBIBECTH yKa3a-
TeJlb Ha MEPBBIM AIEMEHT IMPeoOpa3zoBaHHOrO criucka. Onepanuu BbIJIEICHUS
¥ OCBOOOXKJICHMSI TTIaMsITH HE UCIOJIb30BaTh, Moyt Data He W3MEHATh.

Demo80*. [Pointer55] [lan yka3arenb Py Ha MEPBbI 3JEMEHT HEIMYCTOIO ABYCBS3-
Horo crnucka. [Ipeobpa3oBaTh CIIUCOK B YUKIUYECKULL, CBSI3aB €ro MOCICAHUN
SJIEMEHT C MOMOIIBIO ToJsi Next ¢ MepBbIM, a TEPBBIN AJIEMEHT ¢ TTOMOIIBIO
nosis Prev — ¢ mocneaHuM, W BBIBECTH yKaszaTellb Ha JJEMEHT, KOTOPBIM ObLI
MOCJIETHUM 3JIEMEHTOM HCXOJHOTO CIHCKA.
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