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[TpegucnoBne

JlanHble MeToAWYEeCKHe yKazaHus cojaepxkat (opmynupoBku 1000 yueGHBIX
3aJlaHUii, OXBATHIBAIOIIUX BCE TEeMbl 0a30BOr0 Kypca MNPOrpaMMHUPOBAHUSA: OT
CKAJSIPHBIX TUIIOB W YHPABJSIOMINX OIMEPATOPOB /10 COCTABHBIX CTPYKTYp HAHHBIX,
PEKYPCHUBHBIX AJITOPUTMOB U yKa3aTeNeil.

3ajaHusl COCTABIICHBI C YUYETOM OIbITA MPOBEICHUS MPAKTUUECKUX 3aHATUN T10
NpPOrpaMMHUPOBAHUIO HA MeEXaHUKO-MaTeMaTudeckoM (akynbrere PocroBckoro
rocyJapCTBEHHOTO YHUBEpPCHUTETa, a TakKe Ha OTKpbIToM dakyiasTete PIY
(xoMIbIOTEpHBIE KYPCHI JUIsl cTapliekiaccHUKOB). Ilpu pa3paboTke 3amaHuii ObLIn
HCIIONIb30BaHbl Marepuanbl nocoduit [1-10] (cmmcok nutepaTypbl NPUBOAUTCS B
TpEThEH, 3aKIIFOUUTEILHON YacTh yKa3aHUi).

3ajaHusl OpPUEHTUPOBAHbl HA S3bIKH, TPATUIMOHHO HCIIOIb3YEMBIE TIPH
HavaJbHOM O0y4eHuHu mporpammupoBanuio: Pascal, C++, Basic. Bmecte ¢ tem, s
pemieHus: 0OJpIIEH YacTH 3aJaHUui MOKHO NMPUMEHSATh U JPYTHUE SI3bIKU, HAIPUMED,
Fortran wiu Java. [1pu gpopmynupoBke 3alaHil HE UCTIONB3YIOTCS MOHITUS U UMEHA,
crenupuuecKue Juisi KOHKPETHOTO S3bIKa IPOTrPAMMUPOBAHMUSL.

Nmeercs 18 rpynn 3agaHuii, Kaxaas U3 KOTOPbIX CHa0ke€Ha OCOOBIM MMEHEM
(HyMmepanus 3a1laHui SBISIETCS. HE3aBUCUMOM B KaX/10M TpyIIie):

e «BBoJ M BBIBOJ JAHHBIX, OIIEPATOpP MpUCBauBaHus» (rpymma Begin,

40 3amanuii);

o «llenbie uncnay (rpynmna Integer, 30 3ananuii);

e «Jlornueckue BeipaxkeHus» (rpymma Boolean, 40 3ananwii);

e «YcnoHbli orepatopy (rpymma If, 30 3axanuii);

e «Omnepartop BeiOOpa» (Tpynmna Case, 20 3aganuii);

o «llukn c mapamerpom» (rpymma For, 40 3ananuii);

o «lukx ¢ ycnouem» (rpymmna While, 30 3ananwmii);

o «IlocnemoBarenpHoCTHY (Tpymna Series, 40 3agaHmuii);

o «IIpouenypsl u pyukiun» (rpynmna Proc, 60 3ananuii);

o «MuHMMyMBI 1 MakKCUMyMbI» (Tpyrina Minmax, 30 3aganuii);

e «OnnomepHble MmaccuBbl» (rpynna Array, 140 3ananmii);

o «JIByMepHbIec MacCHBBI (MaTpHIibl)» (rpymma Matrix, 100 3aganwuii);

e «CuMBOIBI B CTpOKU» (Tpymma String, 70 3amanwuii);

o «JlBonyHble (TUMM3UPOBaHHKIC) (aitely (rpynma File, 90 3aganuii);

o «TexcroBeie daitnb» (rpymnmna Text, 60 3aganuii);

e «CocraBHbIE THIIBI JaHHBIX B Iporeaypax u GyHkousx» (rpymma Param,
70 3ananuii);



e «Pekypcus» (rpynma Recur, 30 3aganuii);

o «YKasarenu U TMHAMHYECKUE CTPYKTYpPHI JaHHBIX» (Tpymnna Pointer,
80 3agaHuii).

N3-3a OGompmioro o0bema 3aJauHMK pa3doutr Ha Tpu dvactu. [lepBas yacThb
COJCPKHT 3A0AHUSI HAYAILHO20 VPOBHS, TIOCBSIICHHBIC CKASIPHBIM TUIIAM JaHHbBIX,
YIPaBJIAIONIAM OIepaTopaM M pa3paboTke mpoueayp U (QYHKIUA C YHCIOBBIMH
napametpamu (0T rpynimsl Begin mo rpynmsl Proc BKIIOYHTENBHO); BTOpast U TPEThS
YaCTU COJEPXKAT 3a0aHUsl 6MOPOL CMyneHu, CBSI3aHHbIe, B OCHOBHOM, C U3y4eHHEM
COCTaBHBIX THITOB JaHHBIX (BTOPAs 4aCTh COACPKHUT 3amanus Tpynn Minmax, Array,
Matrix, String, File, a TpeTsss — 3amanus ocraBmmxcs rpynm: Text, Param, Recur,
Pointer).

s Gonee 3pPexTUBHON OpraHu3avy MPaKTHUKyMa MO MPOTrPAMMHPOBAHHUIO
aBTOpOM  pa3paboTaH oazexkmponuwvlii  3adaunux  Programming Taskbook,
BKITIOYAOIINH BCE 3aJJaHHs, IPUBEJCHHBIC B JAHHBIX METOJNYCCKIX YKA3aHUSX.

3amaunuk Programming Taskbook mpemocTaBiseT ydamumcs CICAYIOIIHE
BO3MOKHOCTH:

e 0TOOpa)KEHHE Ha dKpaHe TEKCTa 3a/IaHUs U CBA3aHHBIX C HUM JIaHHBIX;

® JIEMOHCTpAIUS MPABWIBHBIX PE3YJIBTATOB JUIS KaXI0TO 3a/IaHus;

® TpEJOCTaBIICHHE UCXOAHBIX TaHHBIX MTPOrpaMMe YUaIIerocs;

® JIOTIOJTHUTENIBHBIA KOHTPOJIb 32 ONepaIisIMA BBO/Ia-BBIBO/IA;

® TMpOBepKa NPaBUIBHOCTH PE3YIHTATOB, MOTYYSHHBIX IPOTPAMMOIi;

® 3amuch B OCOOBIN ¢haiin pe3yrbmamog WHOOPMALUM O KaXXJIOM TECTOBOM
HCITBITAHUH TIPOTPAMMEI;

® pErucTpaius 3aJaHus KaK BBITIOJTHCHHOTO ITOCIIEC Ha/ISKAIIEro KOJUYEeCTBA
YCHEIIHBIX TECTOBBIX UCTIBITAHUN MTPOTPAMMBI, 1PO8EOEHHbIX NOOPSLO.

BakHo# 0COOCHHOCTBIO JJIEKTPOHHOTO 3adadnuka Programming Taskbook
SBIIICTCS  €r0  HE3aBUCUMOCTh  OT  KOHKPETHOTO  SI3bIKA WM CHCTEMBI
nporpammupoBanus. Ero Bepcusi 4.1 (mocnenHsss HA MOMEHT OITyOJIMKOBaHUS
JAHHBIX yKa3aHWi) MO3BOJIIET BBIMOIHATH 3amanus B cuctemax Borland Pascal 7.0
(mns DOS), Borland Delphi 3.0-7.0, Borland C++Builder 4.0-5.0, Microsoft Visual
C++ 6.0, Visual
Basic 5.0-6.0 (6e3 rpynmbel Pointer, mockonbky B si3bike BasiC Her ykaszateneil).
Kpome Toro, 3aadyHMK MOXET HCIIOJIB30BAThCS COBMECTHO C YYeOHOM CHCTEMOM
nporpammupoBanus Pascal ABC, paspaborannoii C. C. Muxankosudem (cm. [11]).

Hcnonb30BaHre AJICKTPOHHOTO 3aJladyHUKA CYMIECTBEHHO YCKOPSIET IPOIecc
BBITIOJTHEHMSI 33J]aHHK, TaK KaK M30aBIISICT YYaIlerocs OT JOIMOJHUTEIBHBIX YCUITHA
M0 OpPTaHM3aIlMy BBOJA-BBIBO/A, YTO OCOOCHHO YIO0OHO TpH 0O0pabOTKE MacCHUBOB,
CTpOK, (DaiiJloB W JUHAMHYECKHX CTPYKTYp. [IpemocraBisiss ydamiemycss TOTOBBIC
UCXOIHBIC JIaHHBIC, 3aJaYHUK AaKIEHTHUPYET €ro BHHMaHWE Ha pa3paboTke u
MPOrPaMMHOM peallu3allii aeopumma PEUICHHs 3aJaHus, MPUYeM pa3HooOpasue
UCXOIHBIX JIAHHBIX OOCCIEUMBAET HAACIKHOE mecmuposanue TPeII0KESHHOTO
aJIrOpuTMa.



[Tonmyunts smekTpoHHBIA 3amaunuk Programming Taskbook moxno y ero
aBTOpa, OOpaTUBIIMNChL MO aapecy mabr@math.rsu.ru. JlomonHUTENbHAS
uH(pOopMaIs O 3aJaUHUKE COJIEPKUTCS HAa BeO-caiiTe
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[TogpobHOE omucaHue MOpsSAKa BBIMOJIHEHHUS 33JaHUd C MCIOJIb30BAHUEM
BapuaHTa 3amaunuka Programming Taskbook mis s3pika Pascal nmpuBomutcs B
kHurax [11, 12]. DT KHUTH conepKaT TaKKe yKa3aHUs K BBIMOJHECHUIO 3aJaHUN U
pEIICHUS HEKOTOPHIX 3aIaHuii. B TaHHBIX METOMMUYECKHUX YKa3aHUSIX (POPMYITUPOBKU
pPEIICHHBIX 3aJaHUil MOMEYEHBI CHUMBOJIOM «°»; PEIICHHS 3aJaHUi Ha4YaJbHOIO
YPOBHS ClieAyeT uckaTh B kHUre [11], a 3aganuii BTopoit cTynieHu — B KHure [12].

1 O63op rpynn 3agaHnn

JIBe mepBbie TPyNMbl 3aJaHUNA 3HAKOMST C YHUCIOBBIMU THUIIAMH JaHHBIX U
orepanusMu HaJa HUMH. B mepBoii rpymme (Begin) ocHoBHOe BHUMaHUE yaeIsIeTCS
BBOJy-BBIBOJIy M paboTe C TMEPEMEHHBIMH;, B HEHl HCHOIB3YeTCA TOJBKO JaHHBIC
BellleCTBEHHOro Tuna. Bo BTopo# rpynmne (Integer) paccmarpuBaercs: el THI U
OCOOEHHOCTH €T0 MCIIO0Ib30BaHMs, B YaCTHOCTH, OTIEPALMH JICJICHUS HALEJIO U B3ATUSA
OCTaTKa OT JICJICHUS.

Jlanee cneAayroT rpymnibl 3a/IaHUi, TOCBAIEHHBIE YIIPABISIOMIUM KOHCTPYKIUAM
s3pika:  Boolean (ormyeckuwe Boipaxenwus), If (ycmoBHbelii omeparop), Case
(omeparop BbIOOpa), FOr (mukn c¢ mapamerpom), While (umkibel ¢ ycioBuem).
[IpuBeneHHBIN MOPSAOK HMX HM3YYCHHS HE SBISETCS €IMHCTBEHHO BO3MOMHBIM.
Hanpumep, B s3pikax Pascal u BasiC cMHTakcuC LUKIa ¢ MapamMeTpoM He Tpedyer
MCIIOJIb30BAHUS JIOTHUECKUX BBIPAKEHUHN, MOATOMY TpyIiny FOr MOXXHO paccMOTPEThH
MEPBOM, U TOJIBKO IMOCIIE ITOTO MEPEUTH K JIOTUYECKUM BBIPAKECHHUSIM U YCIOBHBIM
ornepaTopaM (Takoil moaxoj ucrnoibzyercss B kaure [11]). CnenyeT 3aMeTuTh, 4TO
saganus rpynmel While mogoOpansr Takum 00pa3oM, YTO TPU MX BBIOJHCHHU HE
TpeOyeTcsl MCIOoNb30BaTh YCIOBHBIE omeparopbl. [loaToMy mocie 3HakoMmcTBa ¢
JIOTHYECKUMHU  BhIpakeHusmMu (rpynmna Boolean) wmoxkHO cpasy mepeitd K
UCTIOJIB30BAHUIO JIOTHYECKUX BhIpakeHui B nukiax (rpynma While) u nums nocie
3TOr0 PacCCMOTPETh pa3BeTBistonMecs koHcTpykiuu (rpynmsl If u Case). Bosmoxen
TaK)Xe IMOAXOM, MPU KOTOPOM JIOTHYECKHUE BBIPAKEHHS W YCIOBHBIE OIEPaTOPHI
U3y4arTcs COBMECTHO B Tpymie If, mociie uero BBOAUTCS MOHATHE JTOTMYESCKOTO TUTIA
JaHHBIX WM paccMaTpuBaloTCs 3amaHus rpynnsl  Boolean.  Paccmorpenue
3aKJIFOUUTEIIPHOM YacTH 3aJaHuid Tpynmbl FOI, MOCBAIIEHHONW BJIOKEHHBIM IIHUKIIaM,
MOXET  OBITh  OTJIOKEHO JO 3HAKOMCTBA ¢  OOpaOOTKOM  YHCIIOBBIX
nociezoBaTeIbHOCTEH (rpynmna Series); B 3ToM ciiydae 3aJaHus Ha BJIOKCHHBIC
OUKIBl W3 Tpymnmel  FOr  ciemyeT paccMOTpeTh HEMOCPEACTBEHHO —Iepen
aHAJIOTHYHBIMU 33J[aHUSIMU TPYIIBI Series.

Crenyromiye JBe TPYMIbl 3agaHuii — Series (mociemoBareabHOCTH) U Proc
(npouenypsl U (PYHKIIMHM) — MOTYT paccMaTpUBaThCs B J000M mopsiake. Llenbio
3aJJaHUl TPYNIBl SEeriesS sSBJsIeTCs 03HAKOMIICHHE C COBMECTHBIM HCIIOJIb30BAaHHEM
PA3UYHBIX YIPABISIONIUX KOHCTPYKIIMH B alropuTMax oOpabOTKH YHCIIOBBIX
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MOCJIETIOBATEILHOCTEH, B TO BpeMs Kak IIeJib 3aJlaHui Tpynmbl Proc — Hay4wTh
«00epTHIBaTh» pa3MUHBIC AITOPUTMBI B «OOOJOYKY» MPOLEAYPHl WU (QYHKIIUU
(mosTOMYy MHOTHE 3afaHus Tpynmbl Proc sBIsSOTCS MpoCToi mepedopMyTupOBKOM
3aJIaHAN U3 TPEIBIAYIINX TPYII Ha «IIPOIIEAYPHOMY SI3BIKE).

I'pymmra Minmax siBiisieTcsi €CTECTBEHHBIM IPOIO/DKCHHEM Tpymmbl Series: B
HEl TaKKe paccMaTpuBaroOTCA QJIITOPUTMBI 00paboTKH YHCIIOBBIX
MIOCTIEIOBATEIPHOCTEH, OTHAKO B JAHHOW TPYIIE BCE ITH AJITOPUTMBI CBSI3aHBI C
HAXO0XKJICHUEM IKCMPEMAalbHblX DJIEMEHTOB MOCIEA0BATEILHOCTEH: MUHUMYMOB H
MaKCUMYMOB, B TOM 4YHCJ€ YCIOBHBIX. CleayeT MOA4YepKHYTb, YTO BCE 3aJaHUs
rpynn Series u Minmax Moryr ObITh peLICHBI 32 OOHOKPAMHbIL TIPOCMOT]
MCXOJTHBIX JTAHHBIX, TOATOMY JJISI KX PEIICHHS HEe TPeOyeTCsl MCTIOb30BaTh MAaCCUBHI.
B 1O ke BpeMms, MpUMEHEHHE MAacCCHBOB JCJIaCT PEIICHHUE HEKOTOPHIX 3aJaHui W3
OTUX TPYNI CYIIECTBEHHO 0oJieeé TMPOCTBIM, TIO9TOMY MOXXHO OTJIOKUTH
PACCMOTPEHUE TaKHX 3aJlaHUi O U3y4dyeHHUs TeMbl «MacCHUBBI» M BBINOJIHATH HX
COBMECTHO C 3aJIaHUSIMU TPyl Array.

['pynnel 3amaHuii Ha COCTaBHBIE THUIBI JaHHBIX — Array (oJHOMEpHbIE
MaccuBbl), Matrix (mBymepHble MaccuBbl), String (TtekcroBeie cTpoku), File
(nBouunble ainbl), Text (TekcroBbie (Daiiibl) — JAOHKHBI BBITOJHITHCS B
ykazaHHoM mnopsiake. Pazpenst «Cepun 1menbix yucen» u «MHOXKeCTBa TOYEK Ha
IJIOCKOCTH»  SIBJISIOTCS ~ JOMONHHWTEIBHBIMUA  JJIsi  rpymmbl  Array;  pasmen
«Mcnonws3zoBanue (aitioB st pabOThl ¢ MaTpULAMUY SIBISIETCS JOMOJHUTEIbHBIM
s rpymms File,

3amanust Tpynnbel Param mocBsIEHBl HUCIOJIb30BAHUIO COCTABHBIX THUIIOB
JaHHBIX B Tporeaypax ¥ (yHKmmsX. K 3TUM 3amaHusIM MOXKHO TEPEHTH TOCIe
PAacCCMOTPEHHUSI BCEX MPEABIYIINX TPYI; MOXHO TaK)Ke BKIIOYHTH WX B W3YUCHUE
COOTBETCTBYIOILIEH TEMbI, paccMOoTpeB paznen «MaccuBb» rpynnsl  Param
coBMecTHO ¢ rpymmnamu Array u Matrix, pasgen «Ctpoku» — ¢ rpymmnoi String, a
pasaen «®Paiibly — ¢ rpynmamu File n Text. 3amanus u3 pasgena «3amucm»
MOJIC3HO CPaBHUTh C AHAJOTWYHBIMH 33JaHUSIMH W3 JOTIOJHUTEIBHOTO paszeia
rpynmbsl Proc; 3To mo3BOJIMT MOAYEPKHYTH MPEUMYIIECTBA MCIOJIB30BAHUS HOBBIX
TUIIOB JJAHHBIX.

['pynmel 3amanuii Recur (pexypcuBHbie anroputMmbl) u Pointer (ykasatenu u
TUHAMUYECKAE CTPYKTYpPHl JaHHBIX) MOTYT paccMaTpHUBAThCS B JIFOOOM IOpPSIKE.
Pasymeercs, rpymnma Pointer He MOXET HCIIONB30BaThbC NMPU U3YUYCHHUU s3bIKA
nmporpaMMupoBanus BasiC, Tak Kak B HEM OTCYTCTBYIOT yKa3aTellH.

3amMeTHM, 4TO BBIMOJHEHUE 3aJaHUi Ha pa3pabOTKy MpOoIeAyp ¥ (PYHKIUN AJis
paboOThI CO CTeKaMM, OdYepeIsIMH W CIUCKaMu (CM. 3amaHuMs Tpymmsl Pointer c
Homepamu 11-13, 26-28, 59-69 u 74-80) ecTecTBEeHHO TOABOIUT K CO3/IaHUIO
COOTBETCTBYIOIIUX MOAYJICH M KJIACCOB M PACCMOTPEHUIO PA3IUYHBIX aCIEKTOB
MOAYJIBHOTO M 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHPOBAHUS.



2 OO0Owwue 3amevaHusi 0 GopMynupoBKax 3agaHun

Yncnosble TUNbl OaHHbIX

Ecnu o Thre MCXOmHBIX WM PEe3yJbTUPYIONINX YHCIOBBIX JAaHHBIX B 3aJaHUU
HUYETO HE CKa3aHO, TO MPEAINOoJIaraloTcs gewjecmeenHvle NaHHble. VckimoueHue
COCTaBJISICT TPyIIa 3amaHuii Pointer, B koTopoii Bce YHCIIOBBIC JaHHBIC CUUTAIOTCS
yenvimu, 1 B GOpMyJIHMPOBKAX 3aIaHUM 3TO 0COO0 HE OTOBAPUBACTCH.

[Tpu 06paboTke Habopos sewecmeennvix yucen BCIOAY MPEATONaraeTcs, 4ro Bce
AJIEMEHThl HaOopa SIBISIOTCS paziuyHuiMuy; B YAaCTHOCTH, CUUTAETCs, YTO JIOOOM
Ha0Op BEIIECTBEHHBIX UHCEN COACPKUT eOUHCHBEHHbIlI MUHUMAIIBHBIA U
€OUHCMBEHHbIII MAKCUMAJbHBIA 3JeMEHT. B 3TOM COCTOMT OCHOBHOE OTJIMYHE
HAOOPOB BEIIECTBEHHBIX YHCEN OT Ha0OpPOB LEJIBIX YHCEN, B KOTOPHIX MOTYT
MIPUCYTCTBOBATh 0O0UHAKOBble DJIEMEHTHL. Pa3dymeeTcsi, TpuU BBOJE HCXOJIHBIX
BCIIIECTBCHHBIX JAHHBIX C KJIABHATYPhl MOKHO JOOUTHCS TOTO, YTO KaKHE-JIHOO
BCIIICCTBCHHBIC JaHHBIC OKAKYTCS OJMHAKOBBIMH, OJHAKO B 3TOW CHUTyaIlMd MHOTHE
3a/lanusi Ha 00pabOTKy HaOOpPOB BEIIECTBEHHBIX JIAHHBIX OKAXKYTCS HEKOPPEKTHO
chopMyITUPOBAHHBIMH.

J7ist TOro, 4TOOBI A7IEeMEHTHI HA0OPOB BEIIECTBEHHBIX YMCEN ObLTH Pa3IMYHBIMH,
MOKHO MCIOJIb30BaTh JaTYMK CIy4aHbIX 4YHucen. VIMeHHO Tak opraHu3oBaHa
reHepalrs UCXOIHBIX TaHHBIX B JJICKTPOHHOM 3agaunuke Programming Taskbook.

[Mpouenypbl N PyHKLUK

Ecin B HCIIOJIB3YCMOM A3BIKC IIPOrpaMMHPOBAHUSA OTCYTCTBYCT IIOHATHC
«Iporeaypay, TO MoJ Mpolenypor B popMynrpoBKax 3amaanuil rpymnmn Proc, Param
u Pointer Hamo TOHMMATH QYHKYUIO, He UMEIOWYI0 6036PAULAEMO20 3HAUCHUS.
(mampumep, B C++ moa mporeaypamMu HaJ0 MOHUMATh (DYHKIIMH, BO3BpAIIArOIINe
3Ha4YeHHUEe ThMa void).

MaccwuBbil

Ecnu B 3amaHnn He yKa3aH MaKCUMaJIbHBIN pa3Mep UCXOJHBIX MaCCUBOB, TO €r0
MOXHO cuuTaTh paBHbIM 10 1t ogHOMEpHBIX M 10 X 10 17151 AByMEpPHBIX MacCUBOB.

[Ipu onMcaHuy 371€MEHTOB OJJHOMEPHBIX U JBYMEPHBIX MaCCUBOB MCIOJIb3YyETCS
MIOHSITUE NOPAOKOBO20 HOMEpA dNleMenma, IPUYeM HaudalbHbINA AJIEMEHT MaccuBa A
pasmepa N Bcerma umeeT MOpsaKOBbIH HOMEp | U 0oO6o3HavaeTcst B hOPMyITUPOBKAX
3a1aHui Kak A;, a KOHEYHBIN JIEMEHT ATOr0 K€ MAaCCHBA UMEET MOPSIKOBBIM HOMED
N u oGo3HayaeTcsi Kak Ay. AHAJIOTUYHO, HAYAJIBHBIN AJIEMEHT JBYMEPHOTO MAacCHBA
B o6o3nauaercs kak Bj;. Kpome Toro, nouarue nopsiakoBoro HoMmepa npuMeHseTcs
K cmpokam W cmonoyam JIBYMEPHBIX MacCHBOB (MaTpHIl): HayallbHasg CTPOKA U
HayalbHbIA cTONOE MaTpulibl pasmepa M x N umeroT mnopsikoBblid HOmep 1,
KOHE4YHasi cTpoka — HoMmep M, a xoneunsiii cronbenr — Homep N. ITomoOHBIi
MOJXOJ HE 3aBUCUT OT BBHIOOpa sI3pIKa MPOTPAMMUPOBAHMSI U COOTBETCTBYET
TpaauLIUU, IPUHITON B MAaTEMATUKE JIJIsi HyMEpallUuU 3JIEMEHTOB BEKTOPOB U MATPHIL.

BaxxHo y4MTHIBaTh, 4TO B HEKOTOPHIX SI3bIKAX MPOTPAMMHPOBAHUS UHOEKCbHI
3JIEMEHTOB MACCUBOB MOTYT OTJIMYATHCA OT UX NOPsAOKO8bIX HOMepos. B 4acTHOCTH,
MHJIEKCALIMS JIEMEHTOB MacCUBOB B si3bike C++ Bcerna HauMHaeTcs ¢ HyJsl, I0O3TOMY



AJIEMEHT MaccuBa A ¢ IOPSIAKOBBIM HOMEPOM 1 (TO €CTh nepauitl F3IEeMEHT MaccuBa A,
o6o03HayaeMbIii B (OpMyYJUPOBKE 3alaHuil Kak A;) B si3bike C++ mmeer mHuekc 0
u o0o3Hauaetrcss B mporpamMme kak A[0]. AHaJIOTMYHO, NMEPBBIA SJIEMEHT Mart-
pulibl B (Haxopsmuiics B €€ nepsoii CTPOKE U nepsom CTOJIONEe U 0003HAYaeMbId B
dbopmynupoBke 3amaHus Kak Bi;) B mporpamme Ha C++ pgomkeH o003HaYaThCs Kak
B[O][O].

B s3pikax Pascal u Basic momoOHOI mpoOjeMbl HE BO3HHKAET, TaK KaK B HHUX
UMEEeTCs BO3MOXKHOCTb SIBHOTO YKa3aHMsI HUKHEH TpaHUIbl Juarna3oHa HWHJEKCOB,
paBHOH 1; mpu 3TOM HMHJAEKC JIO00TO 3JEMEHTa MacchBa OyIeT COBMNAAaTh C €ro
MOPSAIKOBBIM HOMEPOM.

Kpome Ttoro, B s3pike BasiC MOXHO HCIOJIB30BaTH OINEpPaToOp 3aJaHUS 10

YMOJIYAHUIO HHXKHEHN TPaHMIIbI TUana3oHa WHIEKCOB, paBHOH 1:
Option Base 1

B Tex s3pIkax, B KOTOPBHIX HWKHMN MHACKC MacCHBa >KECTKO 3aJlaH U PaBEH
Hynmo (Hanpumep, C++), MOXHO IPOCTO «HMTHOPHUPOBATH» DJIEMEHT MacCHBa C
uaaekcom (0. Hampumep, maccuB A pasmepa 10 MOXHO omucaTh KaKk MacCHB,
cocTosmmi u3 11 aeMeHToB, a JaHHBIE B HErO BBOJIMTH, HAUMHAS ¢ jJeMeHTa A [1].
[Ipu 3ToM 37eMeHT A[0] OKa3bIBae€TCsS «HEBOCTPEOOBAHHBIM» (XOTS B HEKOTOPBIX
QITOPUTMAX OH MOJKET IPHUTOJUTCS B KAueCTBE BCIIOMOTATEIBHOTO «O0aphepHOTOY
aneMeHTa). Brnpoyem, mis Toro, 4toObl HE HapyllaTh CTHJIb MPOrpaMMHPOBAHMS,
NPUHATBIA B fA3bIKaX C JKECTKO 3aJaHHOW HI)KHEH T'paHUIIe HWHIECKCOB, MOKHO
CIPUMUPUTHCS» C HECOIIACOBAHHOCTHIO HHJEKCOB M TMOPSJIKOBBIX HOMEPOB
AJIEMEHTOB MAaCCHUBOB W YYHUTBHIBaTh 3Ty HECOTJIACOBAHHOCThH IPU MPOrPAMMHOMN
pean3anuu aaropuTMOB.

CuUMBOJSIbI N CTPOKM

B s3pike BasiC oTcyTcTByeT CHMBOJIBHBIM THI, MO3TOMY Ui 0OpabOTKH
CUMBOJIOB HAJ0 WCIIOJIb30BaTh CTPOKOBBIE TIEPEMEHHBIC €JIMHUYHON JUTHHBIL:
String*l.

B s3pike C++ nmnst paboThl CO CTpOKaAMU TPAIUIMOHHO HCIOIB3YETCS THII
char*, oHaKO MPEANOYTHTENILHEE HCIOIb30BaTh KJIacC String W3 cTaHAApTHOMN
OMOIMOTEKHU.

danneol

[Tpu u3yuyenuu (aitioB BHavase paccMaTpPUBAIOTCS JBOWYHBIE (halibl (TpyIina
File), a 3atem — TekcToBbIe (rpymma Text).

ITon osouunvim paiinom moHuMaetcs Qaiii, comepKaluii dJIEMEHThl OJIHOTO
TUna B crnenuaibHOM ¢opmare. B s3pike Pascal Takue Qaitnbl Ha3bIBAIOTCS
MUNUBUPOBAHHLIMU U OMMUCHIBAIOTCI KaK file of <Tmm sieMeHTa>; B A3BIKE
Basic — 310 ¢haiinel npsmoco Oocmyna, ONHMCHIBaEMbIe C TOMOIIBIO aTpHOyTa
Random. B s3pike C++ 151 paboTHl ¢ 1BOMYHBIMHU (paiimaMu HaI0 OTKPBIBATh UX B
pexume ios base::binary; I 4YTeHMs W 3alMCH DJIEMEHTOB [BOWYHBIX
(halIoB B ITHX S3BIKAX HAJO0 MCIOJIH30BaTh METOABl read W write CO CIHCKOM
nmapaMeTpoB Buaa ((char *)é&x, sizeof (x)), rae x — OEpEMEHHAas, TUI
KOTOPOM COBMAAET C TUIIOM 3JIEMEHTOB JIBOUYHOTO (paiiia.



OtnmenbHbld  pasmen B rpymme File mocesmen o0pabotke  dsouynbix
Hemunu3upoBanuvlx ¢haunos, N KOTOPBIX HEU3BECTEH THUIM BXOASNIMX B HUX
anemeHToB (cM. 3amanus File42—File47). s o6paboTku Takux (hailyioB UX MOXKHO
paccMaTpuBaTh Kak nociedosameilbHocmu Oatimos W MoO0auTHO UX oOpabaThIBaTh,
CUMTBIBASI M 3aIIMCHIBAsl JaHHBIE MO0 OAHOMY OaiTy 3a OJIHY ONepalrio BBOAa—BbIBOIA
(B s3p1Ke Basic mis paboThl ¢ TakuMu (hakiiamMu MPeayCMOTPEH pexuM Binary). B
s3pike  Pascal mnms  0OpaGoTkM  HETHNU3MPOBAHHBIX — (GailyioB  dPQPEeKTHBHEES
VCIIOJIB30BaTh TUII £1le U cnenuanbHbie POLEaYypbl BBOAA—BbIBOJAA Bl ockRead—
BlockWrite.

Texcmosvie ¢hatinb  TPEACTABISIIOT COOOM  TOCIIEIOBATEIIBHOCTA  CTPOK
pa3IMYHOM JUIMHEI, pa3jeiieHHbIe Mapkepamu koHIa crpoku EOLN. B s3eike Pascal
TEKCTOBBIC (paliIbl ONMUCBHIBAIOTCA Kak Text, B s3blke Basic — kak (haibl
MIOCJIEA0BATEIBHOIO JOCTYyIa, OTKpBIBaeéMble B pexuMe Input, Output wnmm
Append. B s3pike CH++ (dailibl M0 yMOJYaHUIO OTKPHIBAIOTCS HMMEHHO Kak
TEKCTOBBIE.

B rpynne File umeercst cmenmanbHBIA pa3ien, MOCBAIMICHHBIH CTPOKOBBIM
daiinam. Cmporxogvle atinbl SBISIIOTCS YaCTHBIM CIy4aeM JBOMYHBIX (DailyioB; B
OTJIMYUE OT TEKCTOBBIX (PailyiOB, JJIsI XpaHEHHUS CTPOK B HUX BBIACISIOTCS Y4acTKU
NaMATH 00UHAKOB020 pazmepd. ITO TO3BOJSET HCIOJIb30BaTh sl 00pabOTKH
CTPOKOBBIX (haliJIOB METO/BI MPSMOTO JIOCTYIA, OJAHAKO JEIAeT HEBO3MOXXHBIM HX
POCMOTP M PEJaKTHPOBaHHWE B OOBIYHBIX TEKCTOBBIX penakTopax. B s3pike Pascal
CTpOKOBBIe (haiipl omuchiBaloTcss Kak file of string (8 Borland Delphi
HEOOXOIMMO HCIOJB30BaTh onucanue file of ShortString). B sa3sike Basic
CTpPOKOBBbIE (halJbl HAIO OMUCHIBATH Kak (ailiabl MpsSMOTO JOCTyma (OTKPBITHIE B
pexume Random) ¢ aeMEeHTaMHU-CTpOKaMH (DUKCUPOBAHHOTO pa3Mepa, Harpumep,
String*80. B s3pike C++ cTpokoBbie (ailyibl, Kak JIOObIe TBOWYHBIC (Dailiibl,
JOJDKHBL OTKPBIBAaTbCA B pEXMME 1o0s base::binary M HMeTh B KadecTBe
AJIEMEHTOB CTPOKHU (DMKCUPOBAHHOIO pa3Mepa, Hanpumep, char [80].

Ilon pasmepom NBOMYHOTO TUIMU3UPOBAHHOTO (paiiya Bcerna moapazyMeBaeTcs
KOJIMYECTBO COJIEPIKAILUXCSA B HEM 2JeMeHmMO8 YKa3aHHOIO THUMa (a HE KOJUYECTBO
0ailToB, KaK 3TO MPUHATO B ONEPALIMOHHON cucTeme). Kak u [u1s 51eMEHTOB MaccuBa,
JUIsL 3J€MEHTOB (pailia B (opMyIMpOBKaxX 3aJaHUid MPUMEHSIETCS «ECTECTBEHHAs
HyMepalus: MepBbld 3JIeMEHT (ailyia uMeeT MOpSAAKOBbIA HOMep 1. DTo ciemyer
YUHUTHIBATH MPU OPraHU3alMi MEPEMEILECHUs K JIEMEHTY ¢ TpeOyeMbIM HOMEPOM; B
4acTHOCTH, B s3bike Pascal mis mepexona x K-my snementy ¢aiina F HeoOxoaumo
BBI3BATh Ipoueaypy Seek (F, K-1).

MakcumanbHblid pa3Mep HCXOAHBIX (aillloB HE YKa3bIBAa€TCs, MOITOMY MpHU
pEIICHUH 3aJjaHnii Ha (ailyibl He CIIeyeT MCIOIb30BaTh BCIOMOTATEIbHBIE MACCUBHI,
COJEepKallle BCE JJIEMEHThl HCXOOHBIX  (paillioB, OJHAKO  JOIyCKaeTcs
UCIIONIb30BAHUE 8cnomocamenvhvlx hatinos. Bcee ucxomnsle ¢aiiabl CUUTAIOTCA
CYLIECTBYIOIIUMU M HEMYCTbIMH, 3a HCKIIOUEHUEM CIEUUATBHO OTOBOPEHHBIX
ciaydaeB (cm., Harpumep, 3amanus File4, FileS, File9), B koTopsix cyliecTBOBaHUE
UCXOJIHBIX (paityioB TpeOyeTCst MPOBEPSTH B XOE BHIIOTHEHUS 3aJaHUA.



Ecnmu npu BBINOJIHEHWH 33JaHWM HE MCIIOJB3YETCA 3JEKTPOHHBIM 3aJa4HUK
Programming Taskbook, To cieayer mo3a0OoTHTBCS O TeHEpalMU HCXOAHBIX
(haiisioB, a TakKe O HAIJISAHOM BBIBOJIE COACPKUMOTO PE3YIbTUPYIONIUX JBOUYHBIX
daitnioB. Jlnsg atHX menei 1enecooOpasHO MPUMEHSTh CIICHAIbHBIE IPOILEAYPHI,
KOTOPBIE MOXKET pa3paboTaTh MO0 MPETnoaBaTelib, JJMO0 CaMHu yJaluecs.

Ykazatenu

B 3amanusx 3TOW Tpynmbl UCIONB3YETCs] OCOObIE THUIBI JTAHHBIX: 3allUCH THIIA
TNode u ykazarelu Ha HEX THITa PNode. OnucaHne 3THX THIIOB Ha si3bIkax Pascal n
C++ npuBomuTcs B Hauaje pazaena «Ykazarenu». [lpu  ucnonb3zoBaHUU
AJIEKTpOHHOTO 3amaunmka Programming Taskbook »tu tumer He craemyer
ONUCBHIBATH B MPOrpaMMe YYallerocsi, TaKk Kak OHHM YK€ OINHUCAaHbl B MOJYJISIX
3aIa4HUKA, MTOJKII0YaeMbIX K IIpOorpaMMe.

Hnst  nyneeoco ykazamens B (QOPMYJIHPOBKAX 33JaHUN  UCIHOJIb3YETCS
o0o3Hauenue nil, 3anMmcTBoBanHOE U3 sA361Ka Pascal.

Ecnmu npu BBINOJHEHWH 33JaHW HE MCIIOJB3YETCA SJECKTPOHHBIM 3aJlaUHUK
Programming Taskbook, To crieayer mo3a00OTHTBCS O MOJATOTOBKE TECTOBBIX
JTUHAMUYECKUX CTPYKTYp (M pa3MeIlleHUd UX B JAUHAMUYECKON MaMsITH B Hadale
paboThl  MporpaMmbl), a TaKkKe O HAIJSIHOM  BBIBOJE  COJIEPKUMOTO
PE3YIABTUPYIOIIUX CTPYKTYP. 37€Ch, Kak U B ciiydae Cc ¢ailjlaMi, MOTYT OKa3aThCs
MOJIE3HBIMU CIELUAIbHBIE MPOIEAYPHI, pa3padOTaHHbIE JTUOO MPENoaaBaTeNeM, JIN00
CaMHUMH yYalllUMUCSL.

3 BBoa v BbIBOA AaHHbLIX, ornepartop npucesanBaHUA:
rpynna Begin

Bce BXOAHBIC M BbIXOJHBIC MJAHHBIC B 3aJaHMHAX ATOM I'PYIIIIBI  ABJIAIOTCA
BCIICCTBCHHBIMHU YU CJIaMMH.

Beginl. /lana cropona kBaapara a. Haritu ero nepumerp P = 4-a.

Begin2. Jlana cTopoHa kBazxpara a. Haittu ero miomas S = a°.

Begin3°. Jlanbl cTopoHs! npsiMoyroyibHuka @ u b. Haliti ero miomans S = a‘b u
nepumetp P =2-(a + b).

Begind. Jlan mmamerp okpyxuHoctd 0. Haittm ee mmuy L = n-d. B kaudectBe
3HA4YE€HUs T UCMOJIb30BaTh 3.14.

Begin5. Jlana mimHa pebpa kyGa a. Haiftm o6seM kyGa V = @ u miomams ero
OBEPXHOCTH S = 6-a°.

Begin6. dans! naunbl pedep a, b, ¢ npsMoyroiasHoro napamienenumnena. Haiitu ero
00beM V = a-b-c v maomanp moBepxuoctu S =2-(ab + b-c + a-c).

Begin7°. Halitu ;yimHy okpyxHOCTH L ¥ momiaas kpyra S 3amaHHoro paauyca R:

L=2mR, S=nR.

B xaudecTBe 3HaUeHUA T UCHIOIB30BATH 3.14.

Begin8. /lansl aBa uncia a u b. Haiitu ux cpeonee apugpmemuueckoe: (a + b)/2.



Begin9. [lansl aBa HeoTpUIATeNbHBIX uWciaa a uw D. Halith wux cpednee
2eomempudeckoe, T0 €CTh KBaJIPaTHbIA KOPEHb U3 MX MPOU3BEICHUS: va b .

Beginl0. [ansl n1Ba HeHyJeBBIX unciaa. HalTu cymmy, pa3HOCTb, MPOU3BEACHHUE W
YaCTHOE UX KBAJpPaTOB.

Beginll. [ansl n1Ba HeHyJIeBbIX uncia. Haiitm cymMMmy, pa3HOCTb, IPOU3BEICHUC U
YaCTHOE UX MOAYJIEH.

Beginl2. [lanbl KkareThl MNPSIMOYTOJBHOTO TpeyroiibkHuKa a u b. Haiitu ero
TMIOTEHY3Y C ¥ nepumerp P:

c=+a’+b?, P=za+b+c.

Beginl13. Jlausl 1Ba kpyra ¢ o0mmm IeHTpoM H paauycamu Ry u R, (R; > R,). Hatitu
IJIOMIAN 3THX KPYToB 51 U Sy, a TakKe IUIONMIAAb S3 KOJIbIIA, BHEITHUN painyc
KOTOpPOTro paBeH Rj, a BHyTpeHHMI paguyc paBeH Ry:

Si=w(R)',  S:=m(R)', =8-S
B xauecTBe 3HaueHHS T UCIIOIB30BaTh 3.14.

Beginl4. [ana mmuua L okpyxHoctu. Haiitn ee paguyc R um miomans S kpyra,
OrPAHHYEHHOTO 3TOi OKPYKHOCTBIO, yunThiBas, uto L = 2:1:R, S = w'R%. B
KAueCTBE 3HAUECHUS T UCIOJIb30BaTh 3.14.

Beginl5. [lana miomaas S kpyra. Haiitu ero auamerp D m amuHy L OKpy»XHOCTH,
OrpaHHYHBAIONIEH 3TOT KPyT, yauThiBas, 4to L = m:D, S = n-D%/4. B kauectse
3HA4YEHUS T UCMOJIB30BaTh 3.14.

Beginl6. Haiitn paccrossHue MEXITy ABYMS TOYKAMHU C 33JJaHHBIMH KOOPJAMHATAMH
X1 ¥ Xp HA YUCIIOBOM OCH: [Xp — Xq.

Beginl7. laubr Tpu Touku A, B, C Ha yucioBoit ocu. Haiitu munbl otpeskoB AC
u BC u ux cymmy.

Beginl18. [lanbl Tpu Touku A, B, C Ha uncioBoii ocu. Touka C pacrnosioxkeHa MexIy
toukamu A u B. Hatitn mpoussenenue ammH otpe3koB AC u BC.

Beginl9. JlaHbl KOOpAMHATHI ABYX MPOTHUBOMOJIOMXHBIX BEPIIUH MPSIMOYTOJbHUKA:
(X1, Y1), (X2, Y¥2). CTOpOHBI MPSIMOYTOJILHUKA MapauICIbHBI OCSIM KOOPJIMHAT.
HaiiTn nepumeTp 1 miomaap JaHHOTO MPSAMOYTOJIBHUKA.

Begin20. Haiitu paccrossHue MEXIy ABYMS TOYKAMHU C 3aJJaHHBIMH KOODPJIWHATaAMH
(X1, Y1) 1 (X2, Y2) Ha MIOCKOCTH. PaccTosiHue BRIYUCISICTCS TTO (PopMyJIe

2 2
YOG %) +(y, = %.)*.

Begin2l. Jlansl KOOpAMHATHI TPEX BEPIIUH TpeyrojbHuUKA: (X1, Y1), (X2, Y2), (X3, Y3).
Haiitu ero nepuMerp 1 mionaib, UCMOJIb3Yys (HOPMYITY sl PACCTOSIHUS MEXKTY
IByMsl TOYKaMHM Ha IUlockocTH (cMm. 3amanue Begin20). Jlns HaxoxaeHus
IUIOIAM TPEYroJIbHUKA CO CTOPOHAMH &, D, C ucronb3oBaTh popmyny I epona:

S={p-(p-2a)-(p—b)-(p-0),
rae p = (a + b + ¢)/2— nonynepumemp.

Begin22°. TToMeHATh MeCTaMU COJCPKUMOE NMEePEeMEHHBIX A U B 1 BBIBECTH HOBBIC
3HaueHusd A u B.



Begin23. [laner mepemennbic A, B, C. M3MeHUTh WX 3HAUCHUS, IEPEMECTHB
cogepxkumoe A B B, B — B C, C — B A, U BBIBECTM HOBBIC 3HAYEHUS
nepeMeHHbIX A, B, C.

Begin24. [laner mepemennbic A, B, C. M3MeHUTh WX 3HAUCHUS, IEPEMECTHB
cogepxxumoe A B C, C — B B, B — B A, 1 BBIBECTH HOBBIC 3HAYCHUS
nepeMeHHbIX A, B, C.

Begin25. Haiitu 3uauenne dyukumn Y = 3-X° — 6-X° — 7 Ipu JAHHOM 3HAYEHHH X.

Begin26. Haiitu 3nauenme ¢ynkuun y = 4-(x-3)° — 7-(x-3)° + 2 mpu naHHOM
3HAYEHUH X.

Begin27°. Jauo umcmo A. Bemmcmnrs A° WCMOJIb3Yysl BCIOMOTATEIbHYIO

NEPEMCHHYI0 M TPH OIepallid yMHOXKEHHs. JIJIsI 3TOT0 TOCIIe0BaTCIIBHO
2 pd A8 N
maxoquth A%, A", A”. BeiBecTu BCe HaliieHHBIE CTEIeHH urcia A.

- 1
Beqin28. J[lano uymcino A. Berumciurs A 5, WCIIOJIB3YSl JIBE BCIIOMOTATEIIbHBIC
NEepEMEHHBIC M IITh OIepaluii yMHOXKEHUsA. JIJIsI 3TOTro mMoclieI0BaTeIbHO
2 A3 A5 Al0 Al5 .
Haxoauth A%, A°, A°, A~, A”°. BeiBecTH Bce HaliicHHBIE CTENEHN Yyucia A.

Begin29. /lano 3nauenue yria a B rpagycax (0 < o < 360). OnpenenuTsh 3HaAUCHUE
ATOTO K€ yrila B paauaHax, yuuTbiBas, uro 180° = m paguanHoB. B kauecte
3HA4YEHUS T UCIOJIB30BaTh 3.14.

Begin30. /lano 3naueHue yria o B paguadax (0 < a < 2-w). OnpeneauTh 3HaYCHUES
ATOTO K€ yIJla B rpagycax, yuutbiBas, uro 180° = m pamuaHoB. B kauectBe
3HAYEHUS T UCMOJIb30BaTh 3.14.

Begin31. [/lano 3HaueHume Temreparypsl | B rpamgycax ®dapenreiira. OnpeneiuTh
3HaYeHWE JTOW >ke TemmepaTypel B Tpaaycax Llembcus. Temmepatypa 1o
Henscuto Tc u Temmeparypa mno DapeHredty Tg CBSI3aHBI CIEIYIOIIUM
COOTHOLICHUEM:

Tc = (Te—32)-5/9.

Begin32. [lano 3Hauenme TtemmepaTypsl 1 B rTpaaycax Llenbcus. OmnpenenuTs
3HAYEHHE JTOM Ke TeMmreparypsl B rpagycax Papenreurta. Temmeparypa 1o
Henscuto Tc u Temmeparypa mno @DapeHredty Tg CBsSI3aHBI CIEIYIOITUM
COOTHOLICHUEM:

Tc = (Te—32)-5/9.

Begin33. N3BectHO, uTo X KT KOH(ET cTOUT A pydieii. OnpeaenuTh, CKOJIbKO CTOUT

1 kr 1 Y Kr 3TUX ke KOH(DeET.

Begin34. U3BectHO, yTO X KI MIOKOIATHBIX KOH(DET cTouT A pyoiieit, a Y Kr upucok
crout B py6Oneitr. Onpenenurb, CKOIBLKO CTOUT | Kr MIOKOJIATHBIX KoH(peT, 1 KT
HPUCOK, a TAK)KE BO CKOJIBKO pa3 MIOKOJIaHbIe KOH(ETHI JOPOKE UPHUCOK.

Begin35. Ckopoctb Jiogku B crostueii Boge V KM/4, CKOpOCTh TeueHus peku U km/4
(U < V). BpeMms ABMoKEHUS JIOJKHU TI0 03Py T 4, a 10 peke (MPOTUB TCUCHHS) —
T, 4. Onpenenuth MyTh S, TPOUIEHHBIN JIOAKON (IMIyTh = BPEMS ° CKOPOCTH).
VY4ecTp, 4TO NpH ABMKEHUU MTPOTUB TEYEHUSI CKOPOCTH JIOJKH YMEHBIIAETCS Ha
BEJIMYMHY CKOPOCTH T€YEHUSI.



Begin36. Ckopocth nepBoro aBromoOmis Vi kM/4, Broporo — V, KM/4, pacCTOsSTHUE
MeXTy HUMHU S kM. OnpeienuTh pacCTOSHUE MKy HUMH Yepe3 T 4acoB, eclin
aBTOMOOWJIM YAAJSIOTCA JpYyr OT apyra. JlaHHOe paccTosiHHE PaBHO CyMMe
HAYaJbHOTO PACCTOSIHUS W OOINEro TMyTH, MPOJCIaHHOTO aBTOMOOWIISIMH,
oOIuii MyTh = BPEMS © CyMMapHasi CKOPOCTb.

Begin37. Cxopocth nepBoro aBTomoomist Vi KM/4, BToporo — V, KM/4, pacCTOSHUE
MeXTy HUMHU S kM. OTpeeuTh pacCTOSTHUE MKy HUMH 4epe3 T 4acoB, ecliu
aBTOMOOMJIM TIEPBOHAYAIIBHO JBIDKYTCS HaBCTpeduy napyr napyry. JlanHoe
paccTosiHuEe PaBHO MOJYJIO Pa3HOCTH HAYaJIbHOTO PACCTOSIHHS M OOIIEro MyTH,
MPOJICTIAHHOTO aBTOMOOMIISIMU; OOIIUI TTyTh = BPEMSI © CyMMapHasi CKOPOCTb.

Begin38. Pemmrths auHeitHoe ypaBHenune A-X + B = 0, 3amanHoe CBOMMH
koapunmentamu A u B (koadduruent A ue pasen 0).

Begin39. Haiitu kopHHU keadpamuozo ypasuenus A-X> + B-x + C = 0, 3agaHHOTO
ceonmu Kodpdummenramu A, B, C (xoapdumment A nHe pasen 0), ecnu
M3BECTHO, YTO JIWCKPUMHUHAHT ypaBHEHHUs TMOJOXKUTEleH. BriBecTn BHauame
MEHBIINHN, a 3areM OOJbIIMK U3 HaJeHHBIX KopHel. KopHu KBajipaTHOro

YpaBHEHHS HaxoIATcs 1o dopMmyne Xip = (—Bi«/B)/(Z-A), rie D —
Ouckpumunanm, papusiii B — 4-A-C.

Begin40. Haiitu perieHue cucmemvl JuHeliHbIX ypasHeHull BUIa
A;-x+Byy=Cy,
Ay x+Byy=0C,,
3alaHHON cBOMMH Kod(durmentamu Ag, By, Ci, Ay, By, C,, eciii u3BeCTHO, 9TO
JaHHAs CUCTEMa UMEET €AMHCTBEHHOE perieHue. Bocnons3oBarhes hopmynamMu
x = (Cy-B, - Cy'B,)/D, y = (A1-C, — A,-Cy)/D,
rac D= Al'Bz - AZ'B]_.

4  Uenble yncna: rpynna Integer

Bce BXOIHBIE M BBIXOJHBIE JIAHHBIC B 33JIAHUSX 3TOW TPYIIIIbI SABJISIFOTCS LEJIBIMU
guciaaMu. Bce umcna, 171 KOTOPBIX yKa3aHO KOJWYECTBO IUGP (IBY3HAYHOE YHCIIO,
TPEX3HAYHOE YUCJIO | T. J.), CAUTAIOTCS IMOJ0KUTEILHBIMHU.

Integerl. /lano paccrossnue L B canTtumerpax. Mcrmonb3ysl omnepanuio JeleHHs
HalleJI0, HAalTH KOJUYECTBO MOJTHBIX MeTpoB B HeM (1 meTp = 100 cm).

Integer2. lana macca M B kuiorpammax. Mcnonb3ys onepamuio JeJIeHusl Halelo,
HalTH KOJIMYECTBO MOJIHbIX TOHH B HeH (1 Tornna = 1000 kr).

Integer3°. an pasmep ¢aiina B Oaiftax. Mcnonb3ys omnepanuio AejieHUs HAILENo,

HaWTH KOJIMYECTBO TMOJHBIX KHJIOOAMTOB, KOTOPHIE 3aHMMACT JaHHBIA aiin
(1 xkumoGaiiT = 1024 Oaiita).

Integer4. [ansl nenbie nojoxurenbabie uncia A u B (A > B). Ha otpeske amuabl A
pa3MelIeHO0 MaKCHUMaJbHO BO3MOKHOE KOJMYECTBO OTpPE3KOB ANnuHBI B (6e3
HajoxxeHui). HMcnonw3ys onepanuio JelIeHUs Halejlo, HAalWTH KOJUYECTBO
0oTpe3KkoB B, pazMerieHHbIX HA OoTpe3Ke A.



Integer5. Jans! nensie monoxutenbubie uncia A u B (A > B). Ha otpeske juymHb1 A
pa3MeIleH0 MaKCUMalbHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JJIMHBI B (0e3
HajnoxeHui). Mcronb3ys onepanuio B3ATUs OCTaTKa OT ACJICHUS Halelno, HauTu
JUTMHY HE3aHSITOW YacTH oTpe3ka A.

Integer6. Jlano nBy3HayHoe yucio. BeIBecTH BHauaje ero JieByw udpy (I1ecsITKu),
a 3areM — ero mnpaByw udpy (emuHuiel). [ HaxXOXACHHUS ICCSITKOB
UCTIONB30BaTh OIEpAIUIO JEJICHUs Haleno, IS HAXOXKICHUS EIWHHUI —
OTIEpAITNIO B3SITHUSA OCTATKA OT JICJICHHUS.

Integer?’. lano nBy3Haunoe uyucio. Haiitu cymmy u npousBeieHre ero mudp.

Integer8°. Jlano aABy3HauHOe 4YuCiO. BriBecTH uMCIO, TOJIYYEHHOE TPHU
HepecTaHOBKE (P UCXOTHOTO YHCIA.

Integer9. lano Tpex3zHauHoe yucio. Mcnonp3ys olHy Onepamuio JAeJICHUs HaIelo,
BBIBECTH MEPBYIO UGPY JTAHHOTO YKCIa (COTHH).

Integerl0. [lano tpex3HauHoe 4mciio. BriBecTn BHadaje €ro MoCIEAHIO HU(PY
(enMHMUIIBI), @ 3aTEM — €0 CPEAHIOI HUPPY (IECATKH).

Integerll®. Jano tpex3HauHoe yucio. Haiitu cymmy u nmpousBeieHue ero mudp.

Integerl2. [lano tpex3HauHoe uncio. BriBecTH 4uCIO, TOTYyYEHHOE MPU MPOYTCHUN
HCXOJIHOT'O YMCJIa CIIpaBa HaJIEBO.

Integerl3. /lano Tpex3HauHoe uucio. B Hem 3adepkHynu mepByro cieBa nudpy u
IPUIKCAIH €€ CIpaBa. BrIBECTH MOTy4eHHOE YUCIIO.

Integerl4. Jlano Tpex3HauyHOE 4KCIIO. B HEM 3auepKHyM MEpBYIO clipaBa LUPpPY U
IPUIIKCAIU €€ ClIeBa. BpIBeCTH MOIydYeHHOE YHCIIO.

Integerl5. Jlano Tpex3HayHOE YHMCIO. BbIBECTM YMCIIO, MOJYyYEHHOE MpHU
MepecTaHoBKEe LU(P COTEH U JAECATKOB HMCXOJHOTO uMcia (Hanpumep, 123
nepeiaer B 213).

Integerl6. Jlano Tpex3HayHOe 4YMCIO. BBIBECTH YHCIO, TOIYyYEHHOE TMpH
MepecTaHoBKe LUPP IECITKOB M EIWHUIl UCXOAHOTO 4yucia (Hampumep, 123
nepeiaer B 132).

Integerl?. Jlano uenoe uucno, 6onsiiee 999. Mcnonb3yst oqHy onepamuio AeJIeHUs
HAIEJI0O W OJHY OIEpalfio B3SATHS OCTaTKa OT JeNieHus, HalTu 1udpy,
COOTBETCTBYIOILYIO pa3psily COTEH B 3alIUCH ITOTO YHCIIA.

Integerl8. Jlano nenoe uucnio, 6onbmee 999. Mcnonb3ys oJHY onepaiyo JeICHHUS
HAIlEJI0 W OJIHY OICpAlMI0 B3ATHA OCTaTKa OT JACJICHUSA, HAUTH 1Udpy,
COOTBETCTBYIOIIYIO Pa3psly THICSY B 3aIMCH 3TOTO YKCIIA.

Integerl9. C navana cyrok mpornuio N cekynn (N — menoe). Halitu xonmdectBo
MOJIHBIX MUHYT, IPOIIEAIINX C Hayaia CyTOK.

Integer20°. C nauana cyrtok mponuio N cekynn (N — menoe). Haiitu xonmdectBo
TIOJTHBIX YaCOB, MPOIICANINX C Hadaja CyTOK.

Integer21. C navana cyrok mpornuio N cekynn (N — menoe). Halitu xonmdecTtBo
CEKYH/I, TPOIIECANINX C Hayaja MOCIeIHEH MUHYTHI.



Integer22. C nauvana cytok npouuio N cexkyna (N — menoe). Haiitu kommdectBo
CEeKYH]I, TPOIIEIINX ¢ Hayaua MOCIeTHEero yaca.

Integer23. C nauvana cytok npouuio N cexkyna (N — menoe). Haiitu kommdectBo
TIOJTHBIX MUHYT, MIPOILIEAINX ¢ Hayasa IMoCIeTHero Yaca.

Integer24. JIlau Hemenu MpOHYMEPOBAHbI ClieayronuM oOpazoM: 0 — BOCKpeceHbe,
1 — noHenenpbHUK, 2 — BTOPHUK, ..., 6 — cy00oTa. JlaHo menoe uucio K,
nexarniee B auarnasone 1-365. Onpeaenuts HoMmep aHA Hemenu s K-ro aus
rojia, €CJid U3BECTHO, YTO B 3TOM oy 1 sHBaps ObLIO MOHEACTHBHUKOM.

Integer25. JIau Hemenu MpOHYMEPOBAHBI CIIEIyIONTUM 00pa3oM: ) — BOCKpECEHbE,
1 — noHenenpbHUK, 2 — BTOPHUK, ..., 6 — cy00oTa. JlaHo menoe uucio K,
nexarniee B auarnasone 1-365. Onpeaenuts HoMmep aHA Hemenu s K-ro aus
rojia, €Clid U3BECTHO, YTO B 3TOM oy 1 sHBaps ObLJIO YETBEPIOM.

Integer26. /Iau Hemenn MPOHYMEPOBAHBI CICAYIOMNM o0pa3oM: | — MMOHEIeTHHIK,
2 — BTOpHUK, ..., 6 — cy00ota, 7 — BockpeceHbe. [laHo nemoe uucio K,
nexaiee B auanaszoHe 1-365. Onpenenuts HOMEp AHS Henenu st K-ro gHs
roJia, €CJIM U3BECTHO, YTO B 3TOM IOy 1 SsHBapsi ObLIIO BTOPHUKOM.

Integer27. /Inu Henmenu NpoOHYMEPOBaHbI CIEAYIONUM 00pa3oM: 1 — MOHEeeNbHIK,
2 — BTOpHUK, ..., 6 — cy00ota, 7 — BockpeceHbe. [laHo nemoe uucio K,
nexarniee B auamnasone 1-365. Onpeaenuts HoMmep aHA Hemenu g K-ro aHs
rojia, €CJid U3BECTHO, YTO B 3TOM rofy 1 siHBapsi 06110 CyO0OTOIM.

Integer28. /Inu Henmenu MpOHYMEPOBaHBI CIEAYIONUM 00pa3oM: 1 — MOHEIeNbHIK,
2 — BTOpHUK, ..., 6 — cy00ota, 7 — BockpeceHbe. [laHo nemoe uucio K,
Jexamiee B auama3zoHe 1-365, m nenmoe uucino N, nexamee B auamazone 1—/.
Omnpenenuth HOMEp AHS Heaeu Ayia K-To ITHS roaa, €Clid H3BECTHO, YTO B ATOM
rony 1 ssHBaps OblIO 1HEM Henenu ¢ Homepom N.

Integer29°. [lauwl nensie mojoxurtenbHbie uuciaa A, B, C. Ha mpsmoyronbHuke
pasmepa A x B pa3zmenieHo MakCUMaIbHO BO3MOKHOE KOJIMYECTBO KBAAPATOB CO
ctopoHoit C (6e3 HanokeHuii). HailTu KoJIMYECTBO KBaJpaTOB, Pa3MEIICHHBIX
Ha TPSIMOYTOJILHUKE, a TAKXKE IJIOIIA/b HE3aHITOW YaCTH MPSIMOYTOJIbHUKA.

Integer30. JlaH HOMEp HEKOTOpOro Troja (Ie0e IOJIOKUTEILHOE YHCIIO).
Onpenenuts COOTBETCTBYIOIIMIT €My HOMEpP CTOJIETHs, YYUThIBas, 4TO, K
npumepy, Hadanom 20 ctonetus 6611 1901 rog.

5 Jlornyeckue BbipaxeHus: rpynna Boolean

Bo Bcex 3amaHuax NaHHOW TpyIIibl TpeOyeTCsh BHIBECTH JIOTMYECKOE 3HAUYCHHE
True, ecnu mNpUBENEHHOE BBICKA3bIBAHUE MJIS MPEAJIOKEHHBIX HCXOJTHBIX JaHHBIX
ABJISIETCS UCTUHHBIM, M 3HaueHue False B mportuBHOM ciywae. Bce uucna, s
KOTOPBIX YKa3aHO KOJMYEeCTBO LU(p (IBY3HAUHOE YUCIIO, TPEX3HAUYHOE YUCIIO U T.
1.), CYUTAIOTCS UEIbIMU MOJTO0KUTEIBHBIMH.

Booleanl®. /Jano 1ienoe unciao A. IIpoBepuTh HCTHHHOCTH BBICKa3bIBaHUS: «HHUCITO
A SBISETCS TTOJIOKUTESITBHBIMY.



Boolean2. [lano nienoe uucio A. IIpoBepuTh HCTUHHOCTH BBICKa3bIBaHU: «Uncino A
SBJIIETCS. HEUETHBIM.

Boolean3. [lano nienoe uucio A. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHMs: «Yuncimo A
SBJISIETCS] YETHBIMY.

Boolean4. [lanbr aBa nenbix uncna: A, B. [IpoBepuTh HCTUHHOCTDh BBICKA3BIBAHWSL:
«CnpaBemyuBel HepaBeHcTBa A > 2 1 B < 3».

Boolean5. [lanbl aBa nenbix uncna: A, B. [IpoBepuTh HCTUHHOCTh BBICKA3bIBAHMSI:
«CrnpaBemyiBel HepaBeHcTBa A > 0 i B < —2».

Boolean6. Jlauei T1pu mnenbix umciaa: A, B, C. IIpoBeputb HCTHHHOCTH
BbICKa3bIBaHus: «CrpaBeiInBoO JBOITHOE HepaBeHCTBO A < B < Cy.

Boolean7°. Jlauei Tpu mnensix uwucma: A, B, C. IlpoBepuThb HCTHHHOCTB
BhICKa3bIBaHUs: «Uuncno B Haxonures mexay unciaamu A u Cy.

Boolean8. [laubl aBa nenbix uncna: A, B. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHMSI:
«Kaxxnmoe n3 yucen A u B HeueTHOEY .

Boolean9. [laubl aBa nenbix uncna: A, B. [IpoBepUTh HCTUHHOCTH BBICKA3bIBAHUS:
«XoTs 0b1 0HO U3 yucen A u B HeueTHOEY.

Boolean10°. Jlaus! aBa menbix uncia: A, B. IIpoBepuTh HCTHHHOCTH BBICKA3bIBAHHS:
«PoBHO oqHO U3 uncen A u B HeueTHOEY.

Booleanll. Jlausl aBa mensix uucia: A, B. [IpoBepuTh HCTHHHOCTH BBICKA3bIBAHUS:
«Yucna A u B UMeI0T 0IMHAKOBYIO YETHOCTB.

Booleanl2. [aubr T1pu mnensix uucna: A, B, C. IIpoBepuTh HCTHHHOCTH
BbIcKa3biBaHUs: «Kaxnoe u3 uncen A, B, C nmonoxutenbHOe».

Booleanl13. [aubr 1pu mensix uucna: A, B, C. IIpoBepuTh HCTHHHOCTh
BbICKa3bIBaHUs: «Xo0Ts Ob1 0HO U3 uncen A, B, C monoxurensHOe».

Booleanl4. [amer tpu mnensix uucna: A, B, C. IlpoBepuTh HCTUHHOCTH
BbICKa3biBaHUs: «PoBHO 0aHO U3 uncen A, B, C monoxuTtenbHOe».

Booleanl15. [amer tpu mnensix uucna: A, B, C. IlpoBepuTh HCTUHHOCTH
BbICKa3biBaHUs: «PoBHO fBa u3 uncen A, B, C ABISIOTCS MONOKUTETHHBIMI.

Booleanl16. J[laHo 1enoe TONOXKHUTENBHOE YHUCIO. [IpOBEpUTH HMCTUHHOCTH
BBICKa3bIBaHUS: «J{aHHOE YHCIIO SBISETCS YETHBIM JIBY3HAYHBIM).

Booleanl7. J[laHo menoe TONOXHUTENBHOE YHWCIO. [IpOBEpUTH HMCTUHHOCTH
BBICKa3bIBaHUS: «J|aHHOE YHCIIO SBISETCS HEYETHBIM TPEX3HAYHBIMY.

Booleanl18. IlpoBepuTh UCTHHHOCTH BBICKA3bIBaHUsA: «Cpeay TpeX MaHHBIX IEBIX
YHUCEN €CTh XOTs ObI OJTHA TTapa COBITA IAIOIINX).

Boolean19. IlpoBepuTh UCTHHHOCTH BBICKA3bIBaHUsA: «Cpeay Tpex MaHHBIX IETBIX
YHUCEN €CTh XOTs ObI OJTHA TTapa B3aWMHO TPOTHUBOIOJIOKHBIX).

Boolean20. Jlano Tpex3HauHoe Yuciio. [IpoBepUTh HMCTHHHOCTH BBICKA3BIBAHMSL:
«Bce mudpel TaHHOTO YKMCIIa Pa3TuIHBD).

Boolean2l. Jlano Tpex3HauHoe YuCi0. [IpOBEpUTh HMCTHHHOCTH BBHICKA3BIBAHMS:
«Iudpsl jaHHOrO YKcaa 00pa3yoT BO3PACTAIOILYIO MTOCIEI0BATEILHOCTh.



Boolean22. Jlano tpex3HauHoe uucio. [IpoBepuTh MCTHHHOCTH BBICKA3BIBAHWSL:
«udpel gaHHOro umciaa oOpa3yrOT BO3PACTAOIIYK) WM  YOBIBAIOIIYIO
IIOCJICIOBATCIILHOCTDY.

Boolean23. [lano dersipex3naynoe yucio. [[poBepuTh HCTHHHOCTD BBICKA3BIBAHMSL:
«/laHHOE YMCII0 YUTAETCSA OJUHAKOBO CJIEBA HAIIPABO U CIIpaBa HAJIEBOY.

Boolean24. Mans uncna A, B, C (uucno A ue paBHo 0). PaccmotpeB ouckpumunanm
D=B?-4-A-C, mpoBepUTb HCTHHHOCTb BbICKasbBaHms: «KBagpaTHOe
ypasrerne A-X* + B-X + C = () uMeeT BeIeCTBEHHBIC KOPHI.

Boolean25. [anbr uucna X, y. [IpoBepuTh MCTUHHOCTH BBICKa3bIBaHUS: «Touka C
KoopAuHAaTaMU (X, Y) JIEXKHUT BO BTOPOM KOOPIMHATHON YETBEPTHN.

Boolean26. [danbr uucna X, y. [IpoBepuTh MCTUHHOCTH BBICKa3bIBaHUS: «Todka C
KOOpIUHATaMU (X, Y) JI€KUT B YETBEPTOH KOOPIAUHATHON YETBEPTUY.

Boolean27. [danbr uucna X, Y. [IpoBepuTh MCTUHHOCTH BBICKa3bIBaHUS: «Touka C
KOOpJAMHATaMU (X, Y) JEKUT BO BTOPOU MIIM TPETbEW KOOPAVMHATHON YETBEPTHY.

Boolean28. [danbr uucna X, y. [IpoBepuTh MCTUHHOCTH BBICKa3bIBaHUS: «Todka C
KOOpJIHUHATAMH (X, Y) JI€KUT B IEPBOM UM TPETbEH KOOPJAUHATHON YETBEPTH.

Boolean29°. Jlausl uncna X, Y, X1, Y1, X2, Y2. [IpoBepHTh HCTUHHOCTH BBICKA3bIBAHHS:
«Touka ¢ koopauHatamu (X, Y) J€KUAT BHYTPH IPAMOYTOJIbHUKA, JIEBasi BEPXHSS
BEpPIMHA KOTOPOTO HMMEET KOOpAWHATHI (X1, Y1), mpaBas HIKHIL — (X2, Y2),
a CTOPOHBI NTapajuIeIbHbI KOOPAUHATHBIM OCSIM).

Boolean30. Jlaubl nenble yucia a, b, C, sBISIOIMMECSs CTOPOHAMH HEKOTOPOTO
TpeyrojbHuKa. IIpoBepUTh HCTHHHOCTH BBICKA3bIBaHUA: «TPEYyroJbHHK CO
CTOpPOHAMH &, D, C ABIsSCTCS paBHOCTOPOHHUMY).

Boolean31. Jlauel uenele uyucia a, b, C, sBisrommMecs CTOPOHAMH HEKOTOPOIO
TpeyrojbHuKa. IIpOBEpHUTh HCTHHHOCTH BBICKA3bIBaHUA: «TPEYroJbHHK CO
CTOpPOHAMH &, D, C sBIsIeTCSI paBHOOEIPEHHBIMY).

Boolean32. Jlaubl nenbie yucia a, b, C, sBISIOIMMECSs CTOPOHAMH HEKOTOPOTO
TpeyrojbHuKa. IIpOBEpHUTh HCTHHHOCTH BBICKA3bIBaHUA: «TPEYroJbHHK CO
CTOpPOHAMH &, D, C ABIAETCS IPSIMOYTOIbLHBIMY.

Boolean33. [lans! nensle yucna a, b, C. IIpoBepuTh MCTHHHOCTH BBICKA3bIBAHHMS:
«CyIIecTByeT TPEeyTroJIbHHUK CO CTOPOHAMHU &, b, C».

Boolean34. Jlanel KOOpAMHATHI TOJSA MIAXMATHOM Aocku X, Y (Llenble 4YHCIa,
Jexanme B auama3one 1-8). YuuTeiBas, 4To JeBoe HiKHee moje gocku (1, 1)
SIBJIIETCSL 4YEPHBIM, IPOBEPUTh HCTUHHOCTH BBICKa3bIBaHUs: «JlaHHOE TIOJIE
SIBJISICTCST OSTIBIMY).

Boolean35. Jlanbl KoOpAWHATHI ABYX Pa3IUYHBIX MOJICH IIaXMATHOW JOCKH X1, Yi,
X2, Y2 (uenwle umcia, sexamue B auamna3zoHe 1-8). IlpoBeputh UCTUHHOCTH
BBICKA3bIBAHUS: «J|aHHBIC OIS UMEIOT OJIMHAKOBBIHN I[BETY.

Boolean36. Jlanbl KOOpAMHATHI ABYX Pa3IUYHBIX MOJICH IIaXMATHOW JOCKH X1, Yi,
X2, Y2 (uenwle umcia, jexamue B auamna3zoHe 1-8). IlpoBeputh MCTUHHOCTH
BBICKa3bIBaHUS: «Jlagps 3a ONMH XOJ MOXKET IEepPeHTH C OTHOTO IO Ha
TIPYTOoe».



Boolean37. Jlanbl KOOpAMHATHI ABYX Pa3IMYHBIX MOJEH MIAXMATHOW JIOCKH Xi, Y1,
X2, Y2 (uenble uucna, nexaue B auanasoHe 1-8). IIpoBepuTs MCTUHHOCTH
BbICKa3bIBaHUA: «KOposb 3a OAMH XOJ MOXET NEPEUTH C OJHOIO MOJsA Ha
IPyroe».

Boolean38. Jlanbl KOOpIUHATHI IBYX PA3IHUYHBIX IOJICH MIAXMATHOM JOCKH X1, Y1,
X2, Y2 (uenble uucna, jaexaue B auanasoHe 1-8). IIpoBepuTh MCTUHHOCTH
BbICKa3bIBaHU:A: «CJIOH 3a OJJMH XOJ MOKET IIEPEUTH C OJHOTO MOJISA Ha IPYToe».

Boolean39. Jlanbl KOOpAMHATHI ABYX Pa3IHYHBIX IOJICH IIAXMATHOW JOCKH X1, Yi,
X2, Y2 (Llenwle uymcia, Jexamue B auana3zoHe 1-8). IlpoBeputrh HMCTUHHOCTH
BbICKa3bIBaHUs: «®Dep3p 3a OAMH XOJI MOXET IEpPeUTH C OJHOTO IOoJs Ha

IPYTOE».

Boolean40. Jlanbl KOOpJAMHATHI ABYX Pa3IMUYHBIX MOJCH IIaAXMAaTHOW JOCKH Xi, Vi,
X2, Yo (uenple uwucna, Jiexkamnue B nuarnasone 1-8). [IpoBepuTh MCTUHHOCTH
BbICKa3biBaHUs: «KOHB 32 0JMH X0J1 MOXKET NEPEUTH ¢ OAHOTO TOJISI HA APYTOe».

6 YcnoBHbIW onepaTtop: rpynna If

If1. Jano memoe yuciio. Eciu OHO SABISCTCS TOJOKUTEIBHBIM, TO NPHOABUTH K
HEeMy 1; B IPOTUBHOM ciydae HEe U3MEHATh €ro. BIBECTH MOTy4eHHOE YHCIIO.

If2. Jlano memoe yuciio. Eciu OHO SABISCTCS TOJOKUTCIBHBIM, TO NPHOABUTH K
HEeMY 1; B IPOTUBHOM CJy4ae BbIUECTh U3 HEro 2. BHIBECTH MOJTYYEHHOE YHUCIIO.

If3. Jlano menmoe yuciio. Eciu OHO SABISCTCS TOJOKUTCIBHBIM, TO NPHOABUTH K
HEeMy 1; eclii OTpULATENbHBIM, TO BBIYECTh W3 HETO 2; €CIM HYJEBBIM, TO
3aMeHUTH ero Ha 10. BeIBeCTH MOJIy4€HHOE YHCIIO.

If4°. Jlabl Tpu mensix unciaa. HaWTH KOJMYECTBO IOJIOKHMTEIBHBIX YHCET B
HCXOJTHOM Habope.

If5. JTanbl Tpu mensix yuciia. HalTH KOJIMYECTBO TOJOKUTEIBHBIX M KOJIHYECTBO
OTPHUIIATEIBHBIX YHCE B HCXOAHOM Habope.

If6°. Jlans! aBa uncia. BeiBecTu 0oJIbliee U3 HUX.

If7. Jlansl nBa uncia. BeiBecTH MOpsIKOBBI HOMEP MEHBILIETO U3 HUX.

If8°. Tane! qBa uncia. BeiBecT BHauase OOJIbIIEE, a 3aTEM MEHBIIIEE U3 HUX.

If9. Jlamer nBe mnepeMenHble BemiecTBeHHoro tuma: A, B. Ilepepacmpenenuts
3HAYCHHUS JaHHBIX TEPEMEHHBIX TakK, 4TOObl B A 0Ka3ajoch MEHBIIEE W3
3HAYCHMH,

a B B — Oonbiiee. BeiBecTr HOBbIE 3HaUeHUA NepeMeHHbIX A 1 B.

If10. JTans! aBe nmepeMeHHble 1ieoro tuma: A u B. Eciau ux 3HaueHHs HE paBHBI, TO
IIPUCBOUTH KAXJOW MEPEMEHHOM CYMMY OTHUX 3HAYC€HWUH, a €CJIIM PaBHbBI, TO
OPUCBOUTH TIEPEMEHHBIM HYJIEBble 3HAauYEHUs. BbIBECTM HOBBIE 3HAYEHUS
nepemeHHbIX A 1 B.

If11. Tansr aBe mepemenHsbie menoro tuma: A u B. Eciiu ux 3HaueHusi He paBHBI, TO
IPUCBOUTH KAXKJI0M NEpeMEHHOM OOJbIIee U3 3TUX 3HAYEHUH, a €CJIU PaBHBI, TO



MPUCBOUTH TIEPEMEHHBIM HYJICBbIC 3HAa4YeHUS. BBIBECTH HOBBIC 3HAYCHUS
nepeMeHHbIX A u B.

If12°. Tansl Tpu uyncna. HaliTn HanMeHbIlee U3 HUX.

If13. Jansl Tpu uymcna. Haiitu cpemHee u3 HHUX (TO €CTh YHCIO, PACIOJIOKCHHOE
MEK]ly HAMMEHBIITUM U HauOOJIBIINM).

If14. Jlanbr Tpu ywcna. BeiBecTH BHauaie HaWMEHbIEE, a 3aTeM HAWOOJIbIICE W3
JAHHBIX YHCEIL.

If15. Jaus! Tpu uncnia. Haiitn cymMmmy ABYX HaHOOJIBIINX U3 HUX.

If16. Jlaubl Tpu nepeMenHble BeriectBenHoro tuma: A, B, C. Eciu ux 3HaueHus
YIOPSIOYCHBI 110 BO3PACTAHUIO, TO YABOWUTH MX; B MPOTHBHOM CJIy4ac 3aMCHHTH
3HAYECHHE KAXKJIOW TEPEMEHHOM Ha MPOTUBOMOJIOKHOE. BBIBECTM HOBBIE
3HadeHUs nepeMeHHbix A, B, C.

If17. Jlaner Tpu nepemenHbie BemiecTBeHHoro tuma: A, B, C. Eciu ux 3HaueHus
YIOPSIOYCHBI TT0 BO3PACTAHUIO MWW YOBIBAHHIO, TO YABOUTH UX; B MMPOTHBHOM
CIydae 3aMCHHTHh 3HAYCHHE KaKIOH TIEPEeMEHHOW Ha MPOTHUBOIIOIOKHOE.
BriBecTn HOBBIE 3HaueHUS TTepeMeHHBIX A, B, C.

If18. JlaHbl TpH IENBIX YKCIIA, OHO M3 KOTOPBIX OTIMYHO OT JIBYX JAPYIHMX, PABHBIX
MeXy cobOoi. OmnpenenuThs TMOPSAKOBBIA HOMEpP 4HCIa, OTIUYHOTO OT
OCTaJIbHBIX.

If19. JlaHbl yeThIpe MEIBIX YHUCIA, OJHO M3 KOTOPBIX OTJIMYHO OT TPeX IPYTHUX,
pPaBHBIX MexX]y co0oi. OnpenenuTs MOPSAKOBBI HOMEp YHCIA, OTIIMYHOTO OT
OCTaJIbHBIX.

If20. Ha uucnoBoii ocu pacnosoxensl Tpu Touku: A, B, C. Onpenenuts, Kakas u3
aByx mocienanux touek (B mwim C) pacmomoskena Ommxe K A, M BBIBECTH ITY
TOUYKY U €€ PaCCTOSIHHE OT TOUKH A.

If21. [laHbl 11€/TIOYMCIICEHHBIE KOOPAMHATHI TOYKM HA IUIOCKOCTH. Eciau Touka
COBMAJACT C HadajgoM KoopauHaT, To BbiBecTH (. Ecim Touka He coBmamaer ¢
HayajioM KoopauHaT, HO Jaexkut Ha ocu OX wmm OY, TO BBIBECTH
COOTBETCTBEHHO | mnm 2. Eciau Toyka HE JEKUT HAa KOOPAMHATHBIX OCSX, TO
BBIBECTH 3.

[f22°. JlaHbl KOOpAMHATHI TOYKH, HE Jiexkared Ha koopauHaTHBIX ocsix OX m OY.
Onpenenute HOMEP KOOPJIAWHATHOM YETBEPTH, B KOTOPOM HAXOIAUTCS NaHHAas
TOYKA.

If23. JlaHbl 1ET0YHCIICHHBIC KOOPAUHATHI TPEX BEPIIHH MPSAMOYTOJIbHUKA, CTOPOHBI
KOTOPOTO Tapajuie/ibHbl KOOPJMWHATHBIM oOcsiM. HailTu koopauHathl ero
YETBEPTON BEPILIMHBI.

If24. JIns nmaHHOTO BEIIECTBEHHOIO X HAWTH 3HAUEHHWE ciemyromied ¢yHkiuu f,
MPUHUMAIOIIEH BEIIECTBEHHbIC 3HAUCHUSI:

2-sin(X), ecm X > 0,
f =
() { 6—X, ecmu Xx<0.



If25. [lns pamHOTO T1ENIOTO X HAWTH 3HaueHWe cheayromed pydHkmum f,
IPUHUMAIOIIEH 3HaYEHUS 11eJI0T0 THIIA:
F) = 2°X,ecinu X < —2 unu X > 2,
() = —3X, B IPOTUBHOM CJIy4ae.

If26°. Jlns maHHOTO BEIIECTBEHHOTO X HAWTH 3HA4YeHHE cieayromiei (yHkuuu f,
MIPUHUMAIOIIEH BEIECTBCHHBIC 3HAUCHUS:

—X, ecau X < 0,
f(x) = X2 ecmn 0 < X < 2,
4, eciu X > 2.

If27. Jlns maHHOTO BEIIECTBEHHOI'O X HAWTH 3HAYeHHE ciexyromied ¢GyHkiuu f,
IPUHUMAIOIIEH 3HaYEHUS 11eJI0TO THIIA:

0,ecmu X <0,
f(x) = 1, ecm X mpuHamnexwur [0, 1), [2, 3), ...,
—1, ecniu X npuHamexur [1, 2), [3,4), ... .

If28. [lan HOMep roga (IOIOKUTEIBHOE IelIoe 4HCiIo). OnpeaeauTh KOJIHYECTBO
JTHEW B 9TOM IOy, YYHTBHIBas, YTO OOBIYHBIN TI0ojJ HAacUUThIBaeT 365 maHel, a
BHCOKOCHBIM — 366 nHeil. BUCOKOCHBIM cuMTaeTCs Tof, Aesiuiics Ha 4, 3a
HCKJIIOUCHUEM TeX ToJI0oB, KoTtopblie nensatca Ha 100 u He gensarcs Ha 400
(manpumep, roael 300, 1300 u 1900 He sBAstOTCS BUCOKOCHBIMU, a 1200 1 2000
— SIBJISIFOTCS).

1f29. I[aHO 1ejaoe 4umciio. BeiBecTu ero CTPOKY-OIIMCAaHHUC BHIA «OTPpHULATCIBHOC
YETHOC YUCIIO0», «HYJICBOC YHUCII0», IIOJIOKUTCIBbHOC HCYCTHOC YHUCIIO» U T. 1.

If30. Jlano mesnoe uucio, jexaiiee B auanazoHe 1-999. BreiBecTu €ro crpoky-
OTIMCaHHUE BUJA «YETHOE JIBy3HAYHOE YHUCIIOY», «HEUETHOE TPEX3HAUYHOE YHCIION
A T. .

7  OnepaTtop BbIOOpa: rpynna Case

Casel. [lano uenoe ymcio B nuamnazoHe 1—7. BeiBecTu CTpoKy — Ha3BaHHUE IHSA
HEJIENHM, COOTBETCTBYIOIIEE NaHHOMY uyuciay (1 — «moHeaenbHUK», 2 —
«BTOPHUK» U T. ]I.).

Case2. Jlano memoe wuymcino K. BeiBectu  CTpoKy-ommcaHue  OLCHKH,
cootBeTcTBYOIIEH yrcny K (1 — «mioxo», 2 — «HEeyIOBIECTBOPUTEILHOY, 3 —
«yIIOBIIETBOPUTEIBLHO», 4 — «XOpOWIO», 5 — «oTiauyHo»). Ecou K He nexut B
auarnaszoHe 1—5, To BEIBECTH CTPOKY «OIIAOKA.

Case3. Jlan HOMep MecsIia — 1ennoe yuciio B auamna3one 1-12 (1 — sHBapsp, 2 —
deBpans u T. A.). BbIBecTH Ha3BaHUE COOTBETCTBYIOIETO BPEMEHHM TI0jia
(«3UMa», «BECHAY, «JIETO», KOCCHBY).

Case4°. Jlan HOMep Mecslia — Leaoe ynuciao B auanazone 1-12 (1 — suBapb, 2 —
deBpab 1 T. 1.). Onpenenuth KOJIMYECTBO JTHEH B OTOM MecCAre s
HEBHUCOKOCHOI'O roja.



Case5. Apudmernueckne ACUCTBUS HAJ YHCIAMHU MPOHYMEPOBAHBI CIIEIYIONTUM
obpazom: 1 — cioxxeHue, 2 — BBIUMTAHUE, 3 — yYMHOXXEHHUE, 4 — JICJICHHUE.
Han uHomep aeiictBus N (1iemoe umciio B juarna3oHe 1-—4) u BelecCTBEHHBIC
yricia A u B (B ue pasuo 0). BBINOIHUTE HAJ YKCIIaMU YKa3aHHOE JCHCTBHE U
BBIBECTH PE3yJIbTaT.

Case6. Equnuibl JUIMHBI IPOHYMEPOBAHBI CIEAYIOIUM oOpasoM: | — nmeuumerp,
2 — kuinomerp, 3 — MeTp, 4 — MWuIMMETp, 5 — canTtumeTp. Jlan HoMep
€AVHUIBI JJIMHBI (LEJ0€ YHCIO B auana3oHe 1—5) m anuHa OTpe3ka B ITHX
eauHuIaxX (BellecTBEHHOE Yncio). HailTu nyiHy oTpe3ka B MeTpax.

Case’. Enuauiisl Macchl IPOHYMEPOBaHBI CIEAYIONIUM 00pa3oM: 1 — Kujiorpamm,
2 — MuMrpamm, 3 — rpamm, 4 — TOHHA, 5 — 1eHTHep. J{aH HoMep eIUHUIIBI
Macchl (IleJloe 4YWclIo B JAuana3zoHe 1-5) M macca Tena B ITUX EAUHHUIIAX
(BemecTBeHHOE UKCIi0). HaliTu Maccy Tena B KUjorpaMmax.

Case8. Jlamnl jgBa 1enbix uucna: D (menp) mw M (Mecsiy), omnpeaessiomme
MPaBUJIBLHYIO AaTy HEBHCOKOCHOTO Troja. BeiBectn 3Hauennss D u M s matel,
MPEAUIECTBYIOMIEN YKAa3aHHOM.

Case9°. Jlaner aBa menbix uyuciaa: D (menp) m M (mecsir), omnpenessionme
MPaBUJIBLHYIO AaTy HEBHCOKOCHOTO roja. BeiBectn 3Hauenuss D u M s matel,
CJIEYIOIEH 32 YKa3aHHOM.

Casel0. PobGoT MoxeT mepeMemiathCs B 4eThbipex HampaiieHusax («C» — cesep,
«3» — 3zaman, «}O» — 1wr, «B» — BOCTOK) W ImpUHUMATH TpU LHUPPOBHIC
KoMmaHAbl: 0 — TpoIoKaTh ABMKEHUE, | — MOBOPOT HAJIEBO, —1 — MOBOPOT
HarpaBo. J[an cumBonr C — HMCXOmHOE HampaBiieHHe poOoTa u 1enoe yucio N
— TMOcJaHHas eMy KoMaH/a. BeiBecTn HampasieHUe poOOTa MOCIIE BHITOTHEHUS
MOJTYYEHHON KOMAH/IbI.

Casell. JlokaTop OpHEHTHPOBAH Ha OJIHY M3 CTOPOH cBeTa («C» — cemep, «3» —
3anan, «lO» — tor, «B» — BOCTOK) M MOXET NPUHUMATH TPU LU(DPOBBIE
KOMaHJpl MOBOpoTa: | — MOBOPOT HaneBo, —1 — moBOpoT HampaBo, 2 —
noBopoT Ha 180°. [lan cumBon C — mcxoaHas OpUEHTAIUS JIOKATOpa | IeJbie
gucina N; u N, — aBe mocnanHble KoMaHabl. BeiBecTH opueHTaIuio Jiokaropa
MIOCJIC BBITIOJIHEHUS STUX KOMaH]I.

Casel2. DneMeHTBl OKpPYXHOCTH TPOHYMEPOBAHBI CIASAYIOIMM oOpasom: 1 —
pamuyc R, 2 — muamerp D =2'R, 3 — mmuna L = 2-1'R, 4 — miomanp kpyra
S=nR%. JlaH HOMEp OJIHOTO W3 ATHUX DJIEMEHTOB W €ro 3HadeHue. BriBecTu
3HAYCHUS OCTAIBHBIX JIEMEHTOB JAHHOW OKPYXHOCTH (B TOM K€ mopsijake). B
KaueCTBE 3HAYEHUS 7T UCMOJIb30BaTh 3.14.

Casel3. DnemeHThl  PaBHOOCAPEHHOTO  MPSMOYTOJBHOTO  TPEYrOJIbHHUKA
MIPOHYMEPOBAaHBI cieayomuM obpazoM: 1 — karer a, 2 — TUNOTEHY3a
c= a2, 3 — Bsicora h, omyineHHas Ha runoteny3y (h =c¢/2), 4 — miomanp
S =c-h/2. Jlan HoMep OZHOTO M3 ATHX DIIEMEHTOB M €ro 3HaueHue. BhIBecTH
3HAYCHUS OCTAIBHBIX DJIEMEHTOB JJAHHOTO TPEYTOJbHUKA (B TOM XK€ TIOPSIKE).

Casel4. DneMeHThl paBHOCTOPOHHETO TPEYTOIbHUKA TPOHYMEPOBAHBI CIIEAYIOIUM
obpazom: 1 — cropona a, 2 — pamuyc R; BmucanHoW OkpyxkHOcTH (R;=



= a3/ 6), 3 — pamuyc R, onmucannoi okpyxkuoctu (R, = 2°R;), 4 — momanas
S = a%J3/4. Jlan HOMep OIHOTO M3 ITUX DJIEMEHTOB U €ro 3HadcHHE. BhIBeCTH
3HAYCHUS OCTATBHBIX JJIEMEHTOB JJAHHOTO TPEYTOJbHUKA (B TOM XK€ TIOPSIKE).

Casel5. MactsMm urpajibHbIX KapT IPHUCBOEHBI MOPSIKOBBIE HOMeEpa: | — MUKW,
2 — tpednl, 3 — OyOHBI, 4 — uepBbl. [IOCTOMHCTBY KapT, CTapIINX ACCITKH,
npucBoeHsl Homepa: 11 — Banert, 12 — nmama, 13 — kopoins, 14 — Ty3. Jlanb!
nBa uenbix yuciaa: N — mgoctomHctBo (6 < N < 14) u M — macTh KapThl
(1 < M < 4). BeiBecT Ha3BaHUE COOTBETCTBYIOIICH KapThl BUJA «IIECTEpKa
OyOen», «1ama uepBeiy, «Ty3 Tped» u T. 1.

Casel6. /lano nenoe uncio B auamnasone 20—69, onpeaensioiiee Bo3pacT (B rojaax).
BriBecTn CTpoKy-ommcaHWe YKa3aHHOTO BO3pacTa, OOECIEYHB MPaBUILHOEC
COTJIACOBAHME YMCIIA CO CIIOBOM «To1», HanpuMmep: 20 — «aBaauars Jier», 32 —
«TpUALATH B roaay, 41 — «COpOK OMH TOI.

Casel7. Jlano nemoe uyuciao B auamazoHe 10—40, ompexaensoniee KOIHMYECTBO
y4eOHBIX 3aJlaHUi 110 HEKOTOPOM Teme. BrIBeCTH CTpOKY-ONKcaHue YKa3aHHOTO
KOJINYECTBA 3aJlaHuM, 00ECIeUrB MPaBIWIHLHOE COTIACOBAHUE YHCIIA CO CIOBAMU

«y4eOHOe 3adaHue», HampuMmep: 18 — «BoceMHaauaTh y4eOHBIX 3aJaHUN»,
23 — «aBaJalaTh TPpU YYEOHBIX 3amaHus», 31 — «TpuANATh OJHO y4eOHOE
3aIaHHE.

Casel8. Jlano memoe uucino B amamazone 100-999. BeiBecTn CTpOKy-OmMHCaHUE
JAHHOTO 4YHCJia, Hampumep: 256 — «IBECTH MATHACCAT IIecTby, 8§14 —
«BOCEMBCOT YETHIPHAAIIATHY.

Casel9. B BoctouHoM KaneHmape npuHIT 60-JIeTHUH ITUKII, COCTOSAMMUN U3 12-meT-
HUX TOJIMKIOB, O0O3HAYaeMbIX HA3BAaHUSMU I1IBETA: 3€JICHBIA, KPACHBIM,
KEAThIM, Oeaplii W dYepHBIM. B KaXaoMm MOMIMKIE TOAbl HOCSAT Ha3BaHUS
KUBOTHBIX: KpPBICBI, KOPOBBI, TWUTrpa, 3aillla, ApPAKOHA, 3MEH, JOIIAJH, OBIHI,
00e3bsiHbI, Kypullbl, coO0aku M CBUHbU. [lo HOMEpy roma ONpeAeIuTh €ro
Ha3BaHue, eciiv 1984 ro — Havaslo HUKIIA: «TOJ 3€JIEHON KPBICHD.

Case20. Jlambpr nBa menbix umcna: D (mewp) mw M (Mecsi), ompenemnsromime
NpaBWIbHYIO 1ary. BbIBecTH 3HaK 30/IMaKa, COOTBETCTBYIOIIMI 3TOW JaTe:
«Bogoieit» (20.1-18.2), «Poi0b» (19.2-20.3), «OBen» (21.3—19.4), «Tenmeny
(20.4-20.5), «bausnenp» (21.5-21.6), «Pak» (22.6-22.7), «Jles» (23.7-22.8),
«JleBa»

(23.8-22.9), «Becw» (23.9-22.10), «Cxoprmmon» (23.10-22.11), «Ctpenery
(23.11-21.12), «Kozepor» (22.12-19.1).

8 Uwukn c napametpom: rpynna For

Forl. daus! uensie unciia K u N (N > 0). Beiectu N pa3s uncio K.

For2. lausr aBa nensix yucia A u B (A < B). BeiBecTu B opsiike Bo3pacTaHus BCE
1ieJIbIe YKCiIa, PachojoXkeHHble Mexay A u B (Bkimouas camu yucia A u B),
a Takxke KonndecTtBo N 3THUX YHCell.



For3. Jlansr nBa nenbix yncna A u B (A < B). BeiBectn B mopsinke yObIBaHHS BCE
IeJble YKCIia, pacrojokeHHble Mexay A u B (He Bkirouas uucia A u B), a
Takke KonmyecTBO N 3THX yucen.

Ford. Jlano BemecTBeHHOE 4yHMCIO — LieHa | kr koH}peT. BriBectu crommocts 1,
2, ..., 10 kr koHder.

For5°. Jlano BemecTBeHHOE unciao — 1eHa 1 kr koHdeT. BeiBectu croumocts 0.1,
0.2, ..., 1 xr xoHeT.

For6. Jlano BemiecTBeHHOE 4MCiO — IeHa | kr koHdeT. BriBectn ctommocTth 1.2,
1.4, ..., 2 xr KoH(peT.

For7. Jlansr nBa nenbix yncna A u B (A < B). Haiitu cymmy Beex 1ienmbix gmcen ot A
10 B BKIIIOUUTENBHO.

For8. Jlaner aBa mensix uncia A m B (A < B). Halitn mpousBeneHue Bcex IEITBIX
gucen oT A 10 B BKITIOUUTENBHO.

For9. Jlansr aBa nensix yricna A u B (A < B). Halitu cymMMy KBaapaToB BeeX IIEITBIX
guceln oT A 1o B BkirounTensbHo.

For10. {ano nenoe yucno N (> 0). Haittu cymmy
1+12+1/3+...+1/N
(BEIIECTBEHHOE YHUCIIO).

Forll. Jano nenoe uucio N (> 0). Haiitu cymmy
N?+ (N +1)*+ (N +2)*+ ... + (2:N)®
(11e;moe 9uco).
Forl2°. Jlano nenoe uuciao N (> 0). Haiiti mpousBeneHme
1.1-1.2-13- ...
(N comHOXHUTENEH).

Forl3°. lano nenoe uucio N (> 0). HaiiTu 3HaueHNE BRIpAXKCHUS
1.1-12+13—...
(N cmaraempIX, 3HAKH YEPEIYIOTCs). Y CIIOBHBIN OMEPAaTOp HE UCIOIb30BATh.

Forl4. Jlano nenoe uucio N (> 0). Haiiti kBagpaT TaHHOTO YHMCIIA, UCIIONB3YS IS
€ro BBIYHCIICHUS CIEAYIOINIyIo popmyy:
N°=1+3+5+...+(@2-N-1).
[Tocne moGaBieHMs K CyMMe Ka)KJIOTO CIaraéMoro BHIBOJAUTH TEKYIlee 3HAUCHHE
CyMMBbl (B pe3ynbTare OyayT BBIBEIACHBI KBaJpaThl BCEX IENbIX 4yuced OT 1

10 N).
Forl5°. JTano BemiectBenHoe uncio A u nenoe yuciao N (> 0). Haiitu A B crenenu N:
AV=AA- A
(urcna A nepemuoxarorcs N pas).

Forl6°. lano BemectBeHHoe unciao A u menoe uncio N (> 0). Mcnons3ys ogun
IIMKJI, BEIBECTH Bce Iienble cteneHu uncaa A ot 1 1o N.

Forl7. Jano BemectBeHHOE yncio A u rienoe unciio N (> 0). Mcnonb3yst oAuH UKIL,
HAaUTH CYMMY
LT+A+A+ A+ +AY



Forl8. Jlano BemectBenHoe unciio A u mienoe yucio N (> 0). Mcnonb3ys oquH 1uKi,
HAWTH 3HAUCHUE BHIPAKCHHUS
1-A+A AP+ .+ (VAN
VY c0BHBIN ONIEPATOP HE UCTIONBH30BATh.

Forl19°. Jlano uenoe yucio N (> 0). Haittu npousBeneHue
N!'=1-2-...-N
(N-gpaxmopuan). UYtoObl  M30ekKaTh  IEIOYMCICHHOTO  IEPEIOTHCHHS,
BBIYHCIIATh 3TO IPOW3BEACHUE C ITOMOIIBIO BEHICCTBCHHOW IEPEMEHHOH U
BBIBECTH €TI0 KaK BEIIECTBEHHOE YHCIIO.

For20°. JTano uenoe yucio N (> 0). Micnionb3ys oAWH IIUKII, HAUTH CYMMY
I'+2!'+31+ ... +N!
(BeipackeHue N! — N—gpaxmopuan — o003Ha4aeT MPOU3BEJACHUE BCEX LEIbIX
gucen or 1 mo N: N! = 1:2-...-N). UtoObl u30exkaTh IETOYHUCICHHOTO
NEPETNOTHEHUs, TMPOBOJUTh BBIUUCICHUS C TIOMOIIBIO  BEHIECTBEHHBIX
NEPEMEHHBIX U BBIBECTH PE3yJIbTAT KaK BEIIECTBEHHOE YHCIIO.

For21. Tano nemnoe uucno N (> 0). Mcionb3ys oAWH IUKI, HAUTH CYyMMY
1+ 1/ +1/Q2NY +1/3N) + ... + 1/(N)
(Beipaxkenue N! — N—gpaxmopuan — o003HaYaeT MPOU3BEICHUE BCEX IIENIBIX
gucen or 1 go N N!' = 1-2-...-N). IlomyueHHOe 4YHCIIO SBISETCS
pUOJIMYKEHHBIM 3HAYCHHUEM KOHCTAHTHI € = eXp(1).

For22. Jlano BemectBenHoe umcio X u menoe uuciao N (> 0). Haiitu 3nauenue
BBIPaKCHHSI
1+ X+ X1+ ...+ XY(ND
(N! = 1-2-...-N). TlonydeHHO€ YHCIIO SIBISCTCS MPHOIMIKCHHBIM 3HAUYCHUEM
byHKIIUU eXp B TOUKE X.

For23. Jlano BemectBennoe uncio X u nenoe unuciao N (> 0). Haiitu 3nauenue
BBIPAKCHHSI
X=X@3) + X5 — ...+ DN XN N+1)
(N! = 1-2-...-N). TlonydeHHO€ YHCIIO SBISACTCS NPHOIMKEHHBIM 3HAYCHHUEM
¢yHKUMY Sin B TOUKe X.

For24. ]Jlano BemectBeHHoe umcio X u 1enoe yuciao N (> 0). Haittu 3HaueHue
BBIPAKCHHUS
1-X4@2N + X)) — ...+ )N XEN(2-N)Y
(N! = 1-2-...-N). TlomydeHHOE 4YHCIIO SBISETCS NPHOIMKEHHBIM 3HAYCHUEM
(GyHKUIHU COS B TOUKE X.

For25. Jlano BemectBenHoe yucio X (|X| < 1) u nenoe umciao N (> 0). Haiitu
3HAYE€HHE BBIPAKEHUS
X=X2+ X33 — ...+ ()M XN,
[TomyyeHHO€ YUCIO SBIsIETCA MPUOIMKEHHBIM 3HAaUeHHEM (QYHKIUU In B TOuke
1+X.

For26. Jlano BemectBenHoe uucio X (|X| < 1) u nenoe yuciao N (> 0). Haiitu
3HAYEHUE BBIPAKEHUS

X=X33+ X5 — ...+ ()N X*M/(2-N+1).



[TomydyeHHOE YMCIO SIBISETCS MPHUOIMIKEHHBIM 3HaueHWeM (yHKIMU arctg B
Touke X.

For27. Jlano BemectBeHHoe uncio X (|X| < 1) m memoe yucio N (> 0). Haiitu
3HAYCHHUE BBHIPAKCHUS
X+ 1-X3(2:3) + 1:3-X/(2-4:5) + ... +
+ 13- (2:N=1)-X*MY(2:4-...-(2:N)-(2-N+1)).
[TommydueHHOE YHCIIO SIBISICTCS MPUOIKEHHBIM 3HAYeHWEM (YHKIIMH arcsin B
Touke X.

For28. Jlano BemectBenHoe uncio X (|X| < 1) m menoe gucino N (> 0). Haiitu
3HAUYE€HUE BBIpAKEHUS
1+X/2-1-X¥24)+ 13 X2:4:6)— ... +
+ ()N 13 (2 N=3) XN (24 (2-N)).
[Tomy4yeHHOE YnCIO ABIAETCS NPUOIMKEHHBIM 3HAU€HUEM (DYHKIIUU J1+ X,

For29. /lano memoe uncimo N (> 1) u aBe BEIISCTBEHHBIC TOYKH HA YHCJIOBOM OCH:
A, B (A < B). Orpesok [A, B] pa3outr vHa N paBHbIX 0Tpe3koB. BeiBectn H —
JUTMHY KaXKJIOTO OTpe3Ka, a Takke Habop TOUYeK

A A+H, A+2-H, A+3-H .., B,
obpasyromiuii pazdouenue otpeska [A, B].

For30. Jlano nenoe unciio N (> 1) u 1Be BelleCTBEHHbIE TOYKM HA YHUCIOBOW OCH:
A, B (A < B). Orpesok [A, B] pa3outr va N paBHbIX 0Tpe3koB. BeiBectn H —
JUTMHY KaXJIOTo OTpe3ka, a Takxke 3HadeHus (yHkmuu F(X) = 1 — sin(X) B
TOYKaX, pa3OMBaroNux oTpe3ok [A, B]:

F(A), F(A+H), F(A+2-H), ..., F(B).

For31. Hauno nienoe uncio N (> 0). IlocienoBarenbHOCTh BEIIECTBEHHBIX Unces Ay
OTIPEEISETCS CIEYIONUM 00pa3oM:

Ao:2, AK=2+1/AK_1, K:1,2,....
BriBecT anemeHTnI Aq, Ao, ..., An.

For32. Hauno nienoe uncio N (> 0). IlocienoBarenbHOCTh BEIIECTBEHHBIX Unces Ay
OTIPEIEIACTCS CIEeIYIONUM 00pa3oM:

Ao:]., AKz(AK_1+1)/K, KZI,Z,....
BriBecT anemeHTnI Aq, Ao, ..., An.

For33°. [Jano uenoe uucno N (> 1). [locnenoBarensHocTh uucen Quobonauuu Fy

(11emoro TUMA) ONMpeneNsaeTCs CIeAYIOIMNM 00pa3oMm:
F1=1, F2=1, FKzFK—2+FK—11 K=3,4,....

BriBectn snementsl Fq, Fy, ..., Fy.

For34. dauno nienoe uncio N (> 1). IlocienoBarenbHOCTh BEIIECTBEHHBIX Yncel Ay
OTIpEICIISIETCS CIACAYIOITUM 00pa3oM:

A]_: 1, A2= 2, AK= (AK_2+2'AK_1)/3, K=3,4, oo

BriBectn anemenTsI Ag, Ay, ..., An.

For35. Hano menoe umcio N (> 2). IlocinemoBaTenbHOCTh IENbIX uucenl Ag
OTIPENIEIISIETCS CIASAYIOITUM 00pa3oM:

A1=1, A2=2, A3=3, AK:AK_1+AK_2—2'AK_3, K=4, 5, cee s

BriBectr sneMeHTHI Ay, Ay, ..., An.



BrioxeHHble uuknbl

For36°. [lans! uensie nonoxutenbubie uncna N u K. Haiitu cymmy
1%+ 2%+ .+ N
YToOBl N30eKaTh IEJIOYMCICHHOTO TIEPETIOIHEHHUSI, BEIYUCIATH ClaraeMble 3TON
CYMMBI C TOMOIIBIO BEIIECTBEHHOW NMEPEMEHHOW M BBIBOJHUTH PE3YJIbTAT Kak
BEIIIECTBEHHOE YHCIIO.

For37. Jlano uenoe uncio N (> 0). Haittu cymmy 1' + 2° + ... + N". Uro6sr
M30CKaTh 1EJTOYUCICHHOTO TIEPENOIHCHNUS, BEIYUCIIATE CIaraéMbIe 3TOW CYyMMBI
C TIOMOINBIO BEIICCTBCHHOW TEPEMEHHOW M BBIBOJWUTH pPE3yJIbTaT Kak
BEIIECTBEHHOE YUCIIO.

For38. Jlaro nenoe unciao N (> 0). Haitru cymmy 1V + 2V + .. + N Uro6mr
M30CKaTh 1EJTOYUCICHHOTO TIEPENOIHCHNUS, BEIYUCIIATE CIaraéMbIe 3TOW CYyMMBI
C TIOMOIIBI0 BEIIECTBEHHOW TIEPEMEHHOWM U BBIBOAWTH pE3YyJIbTaT Kak
BEIIECTBEHHOE YUCIIO.

For39. Jlaubl nensle mojoxutenbHbie yncia A u B (A < B). BeiBectu Bce 11ebie
gyucia ot A 10 B BKIIOUUTENBHO; MPU 3TOM KaXKI0€ YHCIIO JOJIKHO BBIBOJIUTHCS
CTOJIBKO pa3, KaKOBO €ro 3Ha4eHHe (HalpuMep, YUCII0 3 BBIBOJUTCA 3 pasa).

For40. [Jansr nensie unciaa A u B (A < B). BeiBectn Bce mensie uncina ot A o B
BKJIFOUUTEIILHO; TP 3TOM YHCIO A JOJDKHO BBIBOJAUTHCS 1 pas, uuciao A + 1
JIOJKHO BBIBOJIUTHCA 2 pasza u T. .

9 Uwukn c ycnosuem: rpynna While

Whilel®. Jdanwsr monoxwurensubie ynucia A u B (A > B). Ha orpeske miunHbl A
pPa3MeIIeH0 MaKCUMaJIbHO BO3MOXXHOE KOJIMYECTBO OTPE3KOB JIMHBI B (6e3
HajoxxeHui). He ucnonp3ys onepanuv YMHOXKEHUSI U JEJICHUS, HAUTH MJIUHY
HE3aHITOW YacTH oTpe3ka A.

While2. Hansr monoxutenshbie uncia A u B (A > B). Ha otpeske mmHbl A
pPa3MeIIeH0 MaKCUMaJIbHO BO3MOXXHOE KOJIMYECTBO OTPE3KOB JIMHBI B (6e3
HajnoxxeHui). He wucnons3yd omnepanvi yYMHOXKEHUS W JCJIEHUS, HAUTH
KOJIMYECTBO OTPE3KOB B, pasmenieHHbIX Ha oTpe3ke A.

While3. danbr uensie nonoxurenbhbie yrcia N u K. Mcnons3ys TobKo omnepaiuu
CIIO)KEHUS ¥ BBIYMTAHUS, HaWTH yacTHOe OoT nenenus Hameno N Ha K, a Takxke
OCTaTOK OT ATOTO JICTICHUSI.

While4°. Hano nenoe unciao N (> 0). Eciau oHO siBIsieTCsl CTENEHBIO 4yucia 3, TO
BBIBeCTH True, eciu He sBiIsieTCs — BhIBecTH False.

While5. Tano nenoe unciao N (> 0), sBasiroreecss HEKOTOPOH CTENCHBIO Yuciaa 2:
N = 2%, Haiitui nenoe uncno K — rokasaresns 5Toif cTeneHu.

While6. Tano nenoe uuciio N (> 0). Haiitu dsotinott hakmopuan N

NIT=N-(N-2)-(N-4)-...

(mocneaHul COMHOXUTENb paBeH 2, ecii N — dyetHoe, u 1, ecmu N —
HeueTHOE). UToOBI M30eKaTh IEeJOYNCICHHOTO MEPEIOJHECHHS, BBIUYUCIATh 3TO



MPOU3BEICHUE C TMOMOIIBI0 BEIIECTBEHHON NEPEMEHHOM M BBIBECTH €r0 Kak
BEIIECTBEHHOE YHCIIO.

While7°. Tano menmoe umcimo N (> 0). HaliTu HanMeHbIIIee IEI0€ MMOJIOKHUTEIBLHOES
. K2
gucio K, kBaapatr kortoporo npeBocxoaut N: K > N. OyHKIUIO U3BJICUCHUS
KBaJIpaTHOTO KOPHS HE MCTIOJIb30BaTh.

While8. Hano menoe guciio N (> 0). Halitn Haubonbmee nenoe yuciio K, kBaapar
xotoporo He mpeBocxomut N: K? < N. MYHKUMIO H3BICUYCHHS KBAJPATHOTO
KOPHS HE HCIOJIb30BaTh.

While9. [ano uenoe unciao N (> 1). Haiitu nHammenbmiee nenoe uwcio K, mpu
K
KOTOPOM BBITIONTHSIETCSI HepaBeHCTBO 3 > N.

Whilel0. Mdano nenoe uuciao N (> 1). Haiitu HamGombiiee memoe umciao K, mpu
K
KOTOPOM BBITIONHSIETCS] HepaBeHCTBO 3 < N.

Whilell°. Tano nenoe gucino N (> 1). BeiBecTn HamMeHbIee U3 MENbIX gucen K,
Uit KOTopeix cymma 1 + 2 + ... + K Oyner 6onbiie wiu paBHa N, u camy 3Ty
CYMMY.

Whilel2°. Tano nienoe unciao N (> 1). BeiBectr HanboubIee u3 menasix yncen K, mis
KOTOpBIX cymMMa 1 + 2 + ... + K Oyner MeHbIie win paBHa N, 1 camy 3Ty cymmy.

Whilel3. Jlano umcimo A (> 1). BeiBecTr HamMmeHbllee U3 IeIbiX umcen K, ms
KOTOpBIX cymMma 1 + 1/2 + ... + 1/K Oyaet 6ombiie A, 1 caMy 3Ty CYMMY.

Whilel4. Jlano uucio A (> 1). BeiBectu Hambonbliee u3 meiaslx uncen K, ms
KOTOpBIX cymMma 1 + 1/2 + ... + 1/K OyzaeT meHsbliie A, 1 caMmy 3Ty CyMMY.

Whilel5. Hauanbuerit Bkiaa B 6anke paBed 1000 py6. Uepes kaxaplii MecsIl pa3mep
BKJIaJla yBenu4uBaeTcs Ha P mporeHToB 0T uMeromelics cymmbl (P —
BelecTBeHHOe unciio, 0 < P < 25). Ilo nannoMy P onpenenuts, 4epe3 CKOJIBKO
MecsieB pasmep Bkiaaa npeBbicHT 1100 py0., u BBIBECTH HaWJEHHOE
KOJTUYEeCTBO MecsreB K (iegoe 4Yuciao) W MTOTOBBIM pasMep BKIama S
(BelIeCTBEHHOE YHCIIO).

Whilel6. CiopTcMeH-TBDKHUK Hadall TPEHUPOBKH, IPOOekKaB B MEPBbIi JeHb 10 KM.
Kaxnapiii cneayronuii 1eHb OH YBEJIMYMBAI JJIMHY TTpoOera Ha P mpoleHTOB OT
npoOera npeasiaymiero aus (P — BemectBenHoe, 0 < P < 50). Ilo ganHomy P
OIIPEIeNIUTh, TIOCIEe KAKOTO JHS CyMMAapHBIH TpoOer JIbDKHUKA 3a BCE IHH
npeBbicuT 200 KM, M BBIBECTHM HalJeHHOe KojmuyecTBOo aHed K (uenoe) u
CyMMapHBIi TIpo0Oer S (BEeECTBEHHOE YHCIIO).

Whilel7. Jlano niemoe uncino N (> 0). Mcnonb3ys ornepanuu JIeIEHUS HAIeIo |
B3ATHUS OCTATKa OT JICJICHUS, BBIBECTH BCE €ro NU(PbI, HAYMHAS C CAMOW MPaBO
(pa3psina euHuII).

Whilel18. Jlano nemoe uncino N (> 0). Mcnonw3ys onepanuu JeIEHUS HAIeIo |
B3ATHUS OCTaTKa OT JICJICHUS, HAUTH KOJIMYECTBO M CyMMY €ro IUudp.

While19. Jlano nemoe uncino N (> 0). Mcnonb3ys onepanuu JIeIEHUS HAIeIo |
B3ATHSl OCTaTKa OT JICJICHUS, HAWTH YUCIIO, TIOJYYCHHOE MPH MPOYTCHUH YHUCIIa
N cnpaBa HaJyeBo.



While20. Tano memoe yuciio N (> 0). C moMomipio oreparuii JejIeHus HaIelno H
B3ATHS OCTaTKa OT JICJICHUS OTPEACIUTh, MMeeTcs Jiu B 3armucu yucia N nudpa
«2». Eciu umeeTcst, To BeiBecTH True, eciiu HeT — BbIBecTH False.

While21. Tano nemoe yuciio N (> 0). C moMompio oreparuii JejIeHus HaIelno H
B3ATHS OCTaTKa OT JEJACHHS ONPENCIIUTh, MMEIOTCS JM B 3amuck uymcia N
HedeTHble UGBl Ecin mMmeroTcs, To BeiBecTH True, €Clii HET — BBIBECTH
False.

While22°. lano nenoe unciao N (> 1). Eciau oHO sBAsiCTCS npocmbim, TO €CTh HE
HMMEET MOJIOKUTEIBHBIX JlenuTenel, kpome 1 u camoro cedsi, To BeiBecTH True,
nHaue BbIBecTH False.

While23°. [ausl nensie mosjokuteiabHble uynciaa A u B. Haiitu ux naubonvuiuii
oowuu oenumens (HON), ucnons3ys arcopumm Eexnuoa:
HO/I(A, B)=HO/(B, Amod B), ecmuB =0; HO/I(A, 0) = A.
While24. JJano uemoe uyuciao N (> 1). I[locaenoBarenbHocTh yucen Qubonauuu Fy
OTIpEICIISICTCS CIACAYIOITUM 00pa3oM:
Flzl, F2:1, FK:FK72+FK71; K:3,4,....
[TpoBeputh, sBisgercs au uncio N umciom ®dubonauum. Ecim sBisercs, To
BeIBecTH True, eciiu HeT — BeIBecTH False.

While25. Mano nenoe uncino N (> 1). Haiitu nepBoe uuciio ®ubonauyu, cosbiiee N.
(onpenenenue vucen Qudonayuu nano B 3ananuu While24).

While26. Jlano uemnoe uucino N (> 1), ssistonieecs uuciom Pudonauun: N = Fy
(onpenenenue uucen Pudbonmauuu naHo B 3amanuu While24). Halitu uemnbie
yncna Fx_y u Fyyy — npeasiayinee u mocieayroiiee yncia uooHauqH.

While27. ano nemoe uucio N (> 1), spisromeecs uuciom ®dudonauun: N = Fg
(ompenenenune uucen Pubonawuu mano B 3amanuu While24). Halitu nemnoe
yucio K — mopsakoBelit Homep yncia Gudonauyu N.

While28. JTano BemectBennoe uuciio € (> 0). [TocnemoBaTebHOCTh BEMIECTBEHHBIX
gucen A ompeersieTcs CIeIyoNuM 00pa3oM:
A1:2, AK:2+1/AK71, K:2,3,....
Havitu nepBbIit n3 HoMepoB K, 17151 KOTOPBIX BBITIOIHSIETCS YCIOBUE
|Ak — A1 <&,

Y BBIBECTH ITOT HOMEP, a Takxke uncia Ag 1 1 Ax.

While29. Jlano BemectBennoe urcio € (> 0). [TocnenoBaTenbHOCTh BEMIECCTBCHHBIX
yucen Ag onpeaensieTcs CIeIyoImNUM 00pa3oM:
A]_: 1, A2= 2, AK= (AK_2+2'AK_1)/3, K=3,4, oo
Haiitu nepBblit 13 HOMepoB K, 1Jis1 KOTOPBIX BBIMOJHSIETCS YCIOBUE
|Ak — Ac1| <&,
U BBIBECTH ITOT HOMEP, a Takxke uncia Ax 1 1 Ax.

While30. [lanbr monokurenbhbie grcia A, B, C. Ha npsmoyronsHuke pasmepa A x B
pa3MeIIeH0 MaKCHMalIbHO BO3MOYKHOE KOJMYECTBO KBaapaTOB cO CTOpoHO# C
(6e3 Hanoxxenwmii). HailTu KONMMYECTBO KBaJapaTOB, pa3MENICHHBIX Ha
npsMoyrojbHuKe. Onepaniuy YMHOKCHUS U JICJICHUS HE UCTIOJIb30BATh.



10 T[locrnepoBaTenbHOCTU: rpynna Series

Bo Bcex 3agaHusX MaHHOW TpPYNIbI MPEIoJaraeTcs, YTo HCXOAHBIA HaOOp
COJIEPKUT HEHYJEBOE YMCIIO 3JIEMEHTOB (B 4yacTHOCTH, uucio N Bcerma Oosblie
Hys1). B 3aganusx Ha 00pabOTKy HecKoJIbKHUX HaOopoB umcen (Series29—Series40)
KOJIM4YECTBO HabopoB K Takke BCera sBIEeTCS HEHYJIEBbIM.

JIns  pemeHus 3alaHUM W3 JTaHHOW TPYIIBI  CIEAYyeT HCHOJIb30BAThH
«OAHOIMPOXOTHBIC» AJITOPUTMBI, TMO3BOJIAIOIINE MOJYYUTh TPEOYyEeMBbIi pe3ynbTatr
MOCIIE  0OHOKpamHO20 TPOCMOTpa HabOpa HUCXOAHBIX JAaHHBIX. OIHOMPOXOHBIC
ITOPUTMBI 00J1a1AI0T BKHBIM MPEUMYIIECTBOM: JUIsl HUX HE TpeOyeTcs XpaHUTh B
namMsiTd OAHOBPEMEHHO Bech HAa0Op MaHHBIX, TMOSTOMY TMpU MPOTPaMMHOU
peanu3alnuy 3TUX AITOPUTMOB MONHCHO HE UCNOIb308AMb MACCUBDI.

Series1®. JlaHsl gecsATh BEIIECTBEHHBIX ncel. Hailtn ux cymmy.
Series2. Jlanb! necsTh BeleCTBEHHbBIX uncell. HaiiTu ux mpousBesicHue.
Series3. Jlanbl necsath BenecTBEHHBIX uncel. Haiftu ux cpennee apupmeTndeckoe.

Series4. [lano nenoe ynciao N u Habop u3 N BeliecTBeHHBIX uKce. BriBecTH cymmy
U TIPOM3BEACHHUE YKCEe U3 JaHHOTO Habopa.

Seriesb5. Jlano nenoe unciao N u Hadop u3 N HOJ0KUTEIBHBIX BEIICCTBCHHBIX YHCEL.
BriBecTr B TOM K€ MOPSIKE IIEJIbIe YacTH BCEX YMCell U3 JaHHOTro Habopa (Kak
BEILIECTBEHHBIE YMCJIa C HYJICBOW APOOHOM YaCThI0), a TAKXKE CYMMY BCEX IIEIIbIX
qacTeil.

Series6. Jlano menoe uncio N u Hadop u3 N HOJ0KUTEIBHBIX BEIECTBCHHBIX YHCEL.
BriBecTr B TOM ke MOpsaKe NpOOHBIE YAaCTU BCEX YHCEI M3 JAHHOTO Habopa
(KaKk BEIIECTBEHHbBIC UKCIIa C HYJEBOM IIEJIOM YacThIO), a TaKXKE MPOU3BEIACHUE
BCEX JAPOOHBIX YACTEH.

Series?. Jlano nenoe uuciao N u Habop u3 N BeliecTBeHHbBIX Yncell. BoiBeCcTH B TOM
e TIOPSIKE OKPYTIICHHBIC 3HAYCHUS BCEX YHMCEIT U3 JAaHHOTO Habopa (Kak IeJbie
YHCa), a TAKXKE CYMMY BCEX OKPYTJICHHBIX 3HAYCHUH.

Series8. [lano nenoe yuciao N u HaOtop m3 N mensix uyucen. BeiBecT B TOM ke
MOPSIIKE BCE YETHBIC YKCIIa U3 TAHHOTO Habopa M KomdecTBo K Takux gucer.

Series9. [lano nenoe yuciao N u HaOtop m3 N mensix yucen. BeiBecT B TOM ke
MOpsAJIKE HOMEpa BCEX HEUETHBIX YHMCEN W3 JIAaHHOTO Habopa u koimyecTBO K
TaKUX YHCEIL.

Series10. [Jlano uemoe uyucio N u Habop u3 N menbix ymcen. Eciu B Habope
UMEIOTCS TIOJIOXKUTENIbHBIC YHWCJIa, TO BBIBECTH True; B NMPOTUBHOM Clydac
BbiBecTH False.

Seriesll. Jlansr nensie uyncaa K, N u mHabop m3 N mensix uncen. Eciu B Habope
UMEIOTCS uncia, MeHbinne K, To BeiBecTH True; B MPOTUBHOM CIIy4ae BBHIBECTH
False.

Series12. Jlan Habop HEHYJCBBIX IEJbIX YHCEN; MPU3HAK €r0 3aBEpIICHUS —
gucio (. BeiBecTn Kom4uecTBo 4rces B Habope.



Series13. Jlan HaOoOp HEHYJEBBIX NENbIX YHUCEIN; MPU3HAK €ro 3aBEpIICHHUS —
yrcino 0. BeiBecTH CyMMy BCeX TOJIOKUTEIBHBIX YETHBIX YHCENl M3 JIaHHOTO
Habopa. Eciu TpeOyembie 4nciia B Habope OTCYTCTBYIOT, TO BhIBecTH ().

Series14. lano nenoe uncino K u HaOOp HEHYJIEBBIX LENBIX YHCENT, MPHU3HAK €ro
3aBepiieHuss — qncio 0. BeiBecTH Konm4ecTBo unceln B Habope, MeHbIux K.

Series15°. [lano nenoe unciao K u HaOOp HEHYNIEBBIX ILENBIX YUCEI; MPU3HAK €ro
3aBepieHns — uncio 0. BeiBecTn HOMep mepBoro yucia B Habope, OOJIbIIEro
K. Ecim Takux uucen HeT, TO BbiBecTH 0.

Seriesl6°. Jlano nenoe unciao K v HaOOp HEHYJICBBIX LEIBIX YHCEII; MPU3HAK €ro
3aBepiieHus — uucio 0. BwiBecTm HOMep mocienHero 4yucia B Habope,
oonbmiero K. Ecin Takux dmcen HET, TO BeIBeCTH 0.

Seriesl7°. Jlano BemecTBeHHOe umnciao B, memoe umcio N u Habop u3z N
BEIIIECTBCHHBIX YHUCEIN, YIMOPSAAOUYEHHBIX 110 BO3pACTaHUIO. BBIBECTH 3JIEMEHTHI
Habopa BMeCTe ¢ YUCIOM B, coxpaHss ymopsa04eHHOCTh BEIBOJIUMBIX YHACEIT.

Series18. Jlano uenoe yuciao N u HaOop u3 N LEIbIX YHCEIl, YHOPSAOYCHHBIN I10
BO3pacTaHuto. J[aHHBIM HAO0Op MOXKET COJepk aTh OJUHAKOBBIC HJIEMEHTHI.
BriBecTr B TOM e MOPSAIKE BCE pa3IMIHBIC AJIEMEHTHI JaHHOTO Habopa.

Series19°. Jlano nenoe uncino N (> 1) u HaGop u3 N menbix umcen. BeiBectu Te
AJIEMEHTHI B Ha0Ope, KOTOPhIE MEHBIIIE CBOETO JIEBOTO cocena, U KomudecTBo K
TaKHX AJIEMCHTOB.

Series20. Jano nemnoe yucio N (> 1) u Habop u3 N mensix yucen. BeiBectu Te
AJIEMEHTHI B HA0Ope, KOTOPBIe MEHBIIIE CBOETO MPABOTO COCeNa, U KommuecTBo K
TaKHX DJIEMCHTOB.

Series21°. Mano nenoe uncio N (> 1) u Habop u3 N BEHICCTBEHHBIX YHCEI.
[TpoBeputh, 0Opa3yeT 1M JaHHBII HAOOp BO3PACTAIONIYIO TTOCIEA0BATEIHHOCTS.
Ecnu o6pasyer, To BeiBecTH True, eciiu HeT — BbiBecTH False.

Series22. Jlano nenoe unciao N (> 1) u Habop u3 N BeriecTBeHHbIX uncen. Ecnu
JaHHBIM HaOop 00pa3zyeT yOBIBAIOIIYIO MMOCIEAOBATEIBbHOCTh, TO BbiBecTU (]
B TPOTUBHOM CIlydyae BBIBECTH HOMEp TMEpPBOTO 4YHCJIA, HapYLIAIOIIETOo
3aKOHOMEPHOCTb.

Series23. [lano uenoe uncio N (> 2) u Habop u3 N BemecTBeHHBIX uncena. Habop
Ha3bIBACTCS NUIO0OPA3HbIM, €©CITU KaXABIH €ro BHYTPEHHHH DJEMEHT JIMOO
OoJiblie, MO0 MEHbIIE 000MX CBOUX COCEACH (TO €CTh SIBISCTCS «3yOI[OMY»).
Ecim manHBId HAOOp SABISETCS MHIIOOOPa3HBIM, TO BhIBeCTH (; B NMPOTUBHOM
CJydae BBIBECTH HOMEp MEPBOTO DJIEMEHTA, HE SBIISIOIIETOCS 3yOIIOM.

Series24. Jlano nemoe uyucio N u Habop u3 N 1enbIx ymcen, coaepaiiudid Io
KpaiiHeil Mepe JBa Hyid. BeIBecTM cyMMy uucenl U3 JaHHOTO Halopa,
PACIIOJIOKEHHBIX MEXIY IMOCICTHUMH JABYMSI HYJISIMHU (E€CIIM TOCJEIHHE HYJIH
UIYT NOApsl, TO BeiBecTH ().

Series25. Jlano nemoe uyucio N u Habop u3 N IENbIX YHCea, COAepIKAIIUN IO
KpaiiHeil Mepe JBa Hysd. BeiBecTM cyMMmy uucenl U3 JaHHOTO Habopa,



pPacCHOJIOKEHHBIX MEXIY MEPBbIM M MOCIECIHUM HyJleM (€ciM NEepBbIA H
HOCJIEAHUN HYJIU UAYT NOAPAL, TO BeIBeCcTH 0).

BnoxeHHble unknbl

Series26. Jlansl nenbie yncna K, N u Habop u3 N BemecTBeHHBIX umcel: Ay, Ay, ...,
Ay. BeiBecTu K-€ crenenu urcen u3 JaHHOTO Habopa:
(AD", (A", ..., (A"
Series27. Jlano nenoe urciio N u Habop u3 N BemecTBeHHBIX uncel: Ay, Ay, ..., An.
BrIBecTH cieayrome yucia:
As (A% .., (An)™ Y (AWM.
Series28. Jlano nenoe yrcio N u Habop u3 N BemecTBeHHBIX uncel: Ay, Ay, ..., An.
BrIBecTH cieayrome yucia:
AN, A, ..., (Ana)?, A
Series29. Jlanwsr mensie uyncina K, N, a takke K HaOopoB menmsix ywmcen mo N
AJIEMCHTOB B KaKJIoM HaOope. BbeIBecTH OOIIyH0 CymMMy BCEX 3JIEMCHTOB,
BXOJISAIINX B JJAHHBIC HAOOPHI.

Series30. Jlaner mensie yucia K, N, a takke K HaOopoB menmbix ywmcen mo N
AJIEMCHTOB B KaxJaoM HaOope. JlJIg KakJIoro HaOopa BBIBECTH CYMMY €ro
2JIEMEHTOB.

Series31. Jlanwsr mensie uyucina K, N, a takke K HaOopoB menbix ywmcen mo N
3JIEMCHTOB B KaXKJ0M Habope. Haliti koJimaecTBO HAOOPOB, COACPIKAIINX YHUCIIO
2. Ecnmu Takux HabopoB HeT, TO BbiBecTH (.

Series32. Jlanwsr mensie uyucia K, N, a takke K HabopoB menmbix ywmcen mo N
3JIEMCHTOB B KaXXJIoM HaOope. [l kakaoro HaOoOpa BBIBECTH HOMEpP €ro
IIEPBOrO 3JIEMEHTA, PABHOTO 2, WiK uncio 0, eclii B JaHHOM HaOOpE HET JIBOCK.

Series33. Jlanwsr mensie uyucia K, N, a takke K HaOopoB menbix ywcen mo N
9JICMEHTOB B KaxjaoMm HaOope. i kaxaoro HaOopa BBIBECTH HOMEp €ro
IOCJICTHETO BJIEMEHTa, paBHOrO 2, Wiau uucio 0, ecii B JaHHOM HaOOpe HeET
IIBOEK.

Series34. Jlanwsr mensie uyucia K, N, a takke K HaOopoB menbix ywcen mo N
3JIEMEHTOB B KaXJ0M HaOope. s KakIoro Habopa BBIIIOJHHTH CIICTYOIICE
JCHCTBHE: €Clii B HAOOpPE COJMEPKHUTCS YHUCIO 2, TO BBIBECTH CYMMY €rO
3JIEMEHTOB; €CJIM B HA0OpE HET JBOCK, TO BhIBECTH 0.

Series35. Jlano nenoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHCEIL.
[Tpu3HnakoMm 3aBepiieHUs Kaxaoro Habopa sBisercss gucio 0. [ kaxmoro
HaOopa BBIBECTH KOJHMYECTBO €ro DJJIEMEHTOB. BwiBecTn Takke oOimiee
KOJIMYECTBO JICMEHTOB BO BCeX HabOpax.

Series36. Jlano nenoe uucio K, a taxke K HaAOOpPOB HEHYJIEBBIX IIEIBIX YHCEIL.
Kaxnprit HaOOp COAEpPXUT HE MEHEe [IBYX DJIEMEHTOB, MPHU3HAKOM €T0
3aBepuieHust sBisiercss umcno 0. Haiitu KoiaumuecTBO HAOOPOB, 3JIEMEHTHI
KOTOPBIX BO3PACTAIOT.

Series37. Jlano nenoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIbIX YHCEIL
Kaxnprii HaOOp COAEpKUT HE MEHEE [BYX DOJIEMEHTOB, IPU3HAKOM €ro



3aBepuieHust sBisieTcss umcno 0. Hailitu koiaumuecTBO HAOOPOB, 3JIEMEHTHI
KOTOPBIX BO3PACTalOT WIN yObIBAIOT.

Series38. Jlano menoe yncio K, a Taxke K HaOOpOB HEHYJIEBBIX IICNIBIX YHUCEIL
Kaxnprii HaOOp COOEpKUT HE MEHEE JIByX D3JIEMEHTOB, IPU3HAKOM €ro
3aBepuieHMs sBisiercd uncio 0. J{ias kaxaoro Habopa BBINOJIHUTH CIEAYIOLIEe
JEeICTBHE: €CIM 3JIEMEHTHI HA0Opa BO3PACTAIOT, TO BBIBECTU 1; €CIM JIEMEHTHI
Habopa yObIBaIOT, TO BBIBECTH —1; €CIIM 3JIEMEHTHI HA0Opa HE BO3PACTAlOT U HE
yOBIBaloOT, TO BeIBECTH 0.

Series39. Jlano nenoe yncio K, a Tarke K HaOOpOB HEHYJIEBBIX IICNIBIX YHUCEIL
Kaxnpiii HAOOp COACPKUT HE MEHEe TpeX DJIJIEMEHTOB, MPHU3HAKOM €ro
3apepiieHus sBisieTcss yucio 0. HaiiTm xonmmuecTBO MHIOOOpa3HBIX HAOOPOB
(ompenenenue nuii0o00pazHoOro Habopa AaHo B 3aaHuu Series23).

Series40. Jlano nenoe yncio K, a Tarke K HaOOpOB HEHYJIEBBIX IICNIBIX YHUCEIL
Kaxnprii Habop comepKUT HE MeEHee TpeX »JJIEMEHTOB, NPU3HAKOM €ro
3aBepiieHus sBisiercss yucio 0. s kaxaoro Habopa BBITIOJHUTH CIIEAYIOIIEe
JICUCTBUE: €ClM Ha0Op SBIAETCS MUI000pa3HbIM (CcM. 3amaHue Series23), To
BBIBECTH KOJMYECTBO €r0 AJIEMEHTOB; B IMPOTHBHOM CIIy4ae BBIBECTH HOMEP
MIEPBOTO AJIEMEHTa, KOTOPBIN HE SBIAETCS 3yO1IOM.

11 T[lpouenypbl U pyHKUMK: rpynna Proc

11.1 [lpouedypsbi ¢ YucrioebiMu rnapamempamu

Procl. Onucate npouenypy PowerA3(A, B), BEIUHCISIONIYIO TPETHIO CTEIIEHDb YKCIIa
A u Bo3Bpamaronyto ee B nepemenHod B (A — BxomHoW, B — BBIXOAHOI
napameTp; oba mapaMmeTrpa SBISIOTCS BeHIECTBEHHbIMH). C MOMONIBIO 3TOM
IPOLEYpbl HANTH TPEThU CTEIIEHU IIATH JAHHBIX YHCEIL.

Proc2. Omucare nponenypy PowerA234(A, B, C, D), BBUMCHSIONIYIO BTOPYIO,
TPEThIO M YETBEPTYIO CTEMEHb 4YHWcia A W BO3BpANIAIONIyI0 3TH CTCIICHU
cooTBeTcTBeHHO B repemeHHbIX B, C u D (A — Bxoxnoii, B, C, D — BeIXxoaHbIE
napaMeTpbl; BCEe MapaMeTphl SBISIOTCS BEUIECTBEHHbIMHU). C MOMOIIBIO 3TOM
POLIETypbl HANTH BTOPYIO, TPETHIO M UETBEPTYIO CTENEHB IMATH JAHHBIX YHCEIL.

Proc3. Onucats nporenypy Mean(X, Y, AMean, GMean), BbIUUCIISIONIYIO cpednee
apupmemuueckoe AMean = (X + Y)/2 u cpeonee ceomempuueckoe GMean =

= VXY 1aByx monoxutenpHsix uncen X u Y (X m Y — Bxomusle, AMean
n GMean — BBIXOAHBIC MapaMeTPhl BEMIECTBEHHOTO TUMA). C MOMOIIBI0 3TOM
poLeAypbl HAUTH CpeHee apu(PpMETHUECKOE U CpeJHEe TeOMETpPHUUEcKOoe s
nap (A, B), (A, C), (A, D), ecau nansl A, B, C, D.

Proc4°. Onucate npouenypy TrianglePS(a, P, S), Beruuchstomyoo mno ctropoHe a

PaBHOCTOPOHHETO TPEyroJibHUKa ero nepumerp P = 3-a u miomans S = a/3/4
(a2 — BxomHoM, P u S — BBIXOJHBIC MapaMeTPhl; BCE MapaMETPhl SBISIOTCS
BeleCTBeHHBIMU). C TOMOIIIBIO 3TOM MPOLIETyphl HAWTH IEPUMETPHI U TUIOIIAIN
TpPEeX PaBHOCTOPOHHUX TPEYTOJHHUKOB C TAHHBIMUA CTOPOHAMH.



Proc5. Omucate nponienypy RectPS(Xy, Y1, X2, Y2, P, S), Beruncnstomnyto nepumerp P
U IUIOW@AAb S MPAMOYTOJIbHUKA CO CTOPOHAMH, MapayIeIbHBIMH OCAM
KOOPJIUHAT, 10 KoopauHaTaM (X1, Y1), (X2, Y2) €ro MpOTHBOIOJIOKHBIX BEPIIUH
(X4, Y1,
X2, Y2 — BXOomHbIe, P 1 S — BBIXOJHBIC MapamMeTphl BEMIECTBEHHOTO THIIA).
C momomp d3TOH TPOIEAYyphl HAWTH TEPUMETPHl W IUIOMIAJAH TPeEX
MIPSMOYTOJIBHAKOB C JTAHHBIMU TTPOTUBOIIOIOKHBIMHU BEPIITMHAMH.

Proc6. Onucars npouenypy DigitCountSum(K, C, S), Haxoasmyio komudectBo C
mudp 1eoro NoJoxuTeapHoro yncia K, a taxke ux cymmy S (K — BxoaHO#,
C u S — BBIXOJHBIE MapaMeTpshl 1enoro Tuma). C MOMOIIBI0 3TOM MPOLETypHI
HAWTH KOJMYECTBO U CyMMY LU(DP AJS KaXI0T0 U3 MATH TaHHBIX IIEJIbIX YHCET.

Proc7. Omnucare npoueaypy InvertDigits(K), meHstomyo mopsaoK clegoBaHUs
uudp uenoro nonoxkurenbHoro urcia K Ha oopatHeiil (K — nmapamerp 1enoro
THUTIA, SIBJISIONMIUNACS OJTHOBPEMEHHO BXOJIHBIM U BBIXOAHBIM). C TIOMOIIBIO ATOM
MIPOIIETYPHl TIOMEHATH TOPSIOK clieoBaHUS MU(Pp Ha 0OpaTHBIA I KaXJI0TO
U3 ISITH TAHHBIX [EJTBIX YUCE.

Proc8°. Omnmucare mnporenypy AddRightDigit(D, K), moGammstonryro K IeIoMy
nonoxurenbHoMy unciay K crnpasa nmugpy D (D — BXxomHO# mapaMetp 1emoro
TUNa, Jexamui B quanazone 0-9, K — mapamMerp 1enoro Tuma, sBISIOLIUNACS
OJTHOBPEMEHHO BXOJHBIM M BbIXOAHbIM). C MOMOLIBIO 3TOM NPOLEAYpPHI
HocJe10BaTeNbHO 00aBUTh K JaHHOMY unciay K cnpasa nanuele uugpsl D; u
D,, BBIBOAS pe3ynbTaT KaKa0ro J00aBICHHUS.

Proc9. Omucate mnponenypy AddLeftDigit(D, K), nobGammsionryro kK IeinoMmy
nojoxureapbHomy uuciy K ciea nudpy D (D — BxoaHOW mapaMerp LEI0ro
TUTIA, JeXamuid B auana3zoHe 1-9, K — mapameTp 1enoro Tura, sBISIOIIHICST
OJTHOBPEMEHHO BXOJHBIM M BBIXOJHBIM). C TIOMOIIBIO OSTON MPOIEAYPHI
nocJieIoBaTeNbHO 100aBUTH K JaHHOMY uuciy K cieBa mannabie nudpsr Dy u Dy,
BBIBOJISI PE3YJIbTAT KAXKIOTO T00aBICHUS.

Proc10. Onwucars nporeaypy Swap(X, Y), MEHSIOMIYIO COAEPKUMOE MMEPEMEHHBIX X
u Y (X u Y — BellecTBEHHbIC MapaMeTphl, SBISIONIMECS OJIHOBPEMEHHO
BXOJHBIMHU M BbIXOJHBIMHU). C ee MOMOIIBI0 JIJIs JaHHBIX nepemMeHHbIX A, B, C,
D mocnemoBaTeIsHO TOMEHSATH coqiepkumoe ciaeayromux map: Au B, Cu D, B
" C

U BBIBECTH HOBBIE 3HaueHus A, B, C, D.

Procll. Onucate mporeaypy Minmax(X, Y), 3anuchIBaloIIyl0 B MepeMeHHYr0 X
MUHUMaNIbHOE U3 3HaueHud X u Y, a B mepeMeHHyl0 Y — MaKCUMalbHOE W3
aTuXx 3HaueHWd (X uW Y — BEHIECTBEHHBIC TapaMeTphl, SBIISIOIIUECS
OJIHOBPEMEHHO BXOAHBIMH M BBIXOAHBIMH). Mcmosib3ys 4eThIpe BBI30BA ITOM
OpoLEeaypbl, HAUTH MUHUMAJIBLHOE W MaKCUMAaJIbHOE W3 JaHHBIX uucen A, B,
C, D.

Procl2. Omnucare npouenypy Sortlnc3(A, B, C), MeHsOmyo COAEPKUMOE
nepemeHHbix A, B, C Takum o00pa3om, 4TOObl WX 3HAYEHHS OKAa3aJIHCh
yHopsi0oueHHbIMU 10 Bo3pacTtanuio (A, B, C — BemiecTBeHHbIE MapameTphl,



SIBJISIFOIIMECS] OJHOBPEMEHHO BXOJHBIMU M BBIXOJHBbIMH). C MOMONIBIO 3TOM
POIIEAYPHI YIOPSIOUNTH TIO BO3PACTAaHHUIO JIBA JAHHBIX Ha0Opa M3 TPeX YUCel:
(Al, B, Cy) Hu (A,
B,, C,).

Procl3. Ommcare mnpouenypy SortDec3(A, B, C), MeHsOmyH0 CcoaepKHMOE
nepeMeHHbplx A, B, C Takum o00pa3om, 4YTOOBI WX 3HAYCHHS OKa3aJIUCh
ynopsiioueHHbIMU 10 yObiBaHuio (A, B, C — BelllecTBEHHbIE IapaMeTpHI,
SBJISIFOIIUECS. OJHOBPEMEHHO BXOJHBIMU U BBIXOJHBIMHU). C MOMONIBIO 3TOM
IPOLEYPbl YIOPSIAOYUTh MO yOBIBAaHUIO JIBA JAHHBIX HAO0Opa U3 TPEX YHUCEIN:
(A, B, Cy) a (A2,
B2, Cy).

Procl4. Omnucates npouenypy ShiftRight3(A, B, C), BwimonHstoulywo npassiii
yukaudeckut cosue: 3nauenue A nepexoaut B B, 3nauenue B — B C, 3HaueHue
C _
B A (A, B, C — BemecTBeHHBIC MMapaMeTPhl, SBISIONIUECS OJHOBPEMECHHO
BXOJHBIMU W BBIXOAHBIMH). C IMTOMOIIBIO 3TOW MPOIETYPHl BHITIOJHUTE TPABBIMA
IMAKJIAYECKUA CIBUT JIJIS JBYX NAaHHBIX HaOOpoB m3 Tpex umncend: (Aq, By, Cy) u
(A2, By, Cy).

Procl5. Omnucares mnponenypy ShiftLeft3(A, B, C), BwimomHstouyo .egsii
yuxkauueckutl cosue: 3aadenne A nepexoaut B C, 3Hauenne C — B B, 3HaucHME
B — B A (A, B, C — BemiecTBeHHBIC MTapaMETPhI, SBIISIONIUECS OJHOBPEMEHHO
BXOJHBIMUA M BBIXOJHBIMHU). C IMOMOIIBIO 3TOH MPOIEAYPHI BHITIOJHUTH JICBBIMA
IIAKJIAYECKUA CIBUT JIJIS IBYX NaHHBIX HaOOpoB m3 Tpex umncend: (Aq, By, Cy) u
(A2,

B,, Cy).

11.2 @yHKyuu c 4ucrosebiMu napamempamu

Procl6. Ommcarp ¢ynknuro Sign(X) T1emoro THMa, BO3BPAMAIONIYIO IS
BEIICCTBCHHOTO YHcIia X CIICAYIOIINE 3HAUCHUS:
-1, ecomm X<O0; 0, ecimu X=0; 1, ecou X>0.
C noMoIIIbIo 3TON (YHKIIMK HAWTH 3HaYeHue BoipakeHus Sign(A) + Sign(B) mis
JAHHBIX BEIIECTBEHHBIX uncen A u B.

Procl7. Onucars ¢yukuuio RootsCount(A, B, C) memoro tuma, ompenenstonryro
KOJIMYECTBO KOpHeil kBagpaTHoro ypasuenus A-X° + B-x + C =0 (A, B, C —
BelecTBeHHbIe apameTpsl, A # ). C ee mOMOIIBI0O HAWUTH KOJIMYECTBO KOPHEH
JUTSI KOKJIOTO M3 TPeX KBAJPATHBIX YpaBHCHUH C JaHHBIMH KO3 HIIMECHTaMU.
KOJIM4YecTBO KOpHEH ONpeneNsTh [0 3HAYCHHIO Ouckpumunanma: D = B? —
4-A-C.

Proc18. Onucars ¢ynkmuio CircleS(R) BemecTBeHHOTO THIMA, HAXOIAIIYIO TUIOIIA b
kpyra paauyca R (R — BemectBernHoe). C MOMOIIBIO 3TOM (YHKIUU HAWTH
IJIOMIAM TPeX KPYToB C JaHHBIMHM paguycamu. [lmomans kpyra pammyca R
BeIYHCIsieTCs 0 popMyte S = m-R®. B KadecTBe 3HAYCHHS T HCIIOIB30BATH

3.14.



Procl19. Ommcars ¢ynknuio RingS(R;, R;) BemecTBeHHOro THMA, HAXOSAILYIO
IUIOMIAAh KOJIbIA, 3aKIIOYEHHOTO MEXIy ABYMS OKPY)KHOCTSIMH C OOIIHMM
HeHTpoM u paauycamu R; m R, (R; m R, — BemectBennnie, R; > R,). C ee
IIOMOIIPI0 HAWTH IUIOIIAJA TpPeX KOJEI, Uil KOTOPBIX JaHbl BHEIIHHUE W
BHYTpPEHHHE paauychl. Bocmonb3oBaThes (HopMyIoi miomanau Kpyra paguyca
R: S = 1-R% B KkauecTBe 3HAYEHHMS TT HCIIOIB30BaTh 3.14.

Proc20. Omnwucare ¢ysknuro  TriangleP(a, h), Haxomsmyro mepumerp
paBHOOCPEHHOTO TpPEYTOJbHHKA IO €ro OCHOBAaHMIO & W BBICOTE N,
NpOBeIEeHHOW K OcHOBaHMIO (& M h — BemecTBeHHbIe). C MOMOINBIO 3TOM
GYyHKUIMM HAUTH TEpUMETPbl TPeX TPEYroJIbHUKOB, JUISI KOTOPBIX JaHbI
OCHOBAaHMs M BBICOTHI. J[1si HaxoXKaeHUs OOKOBO#M CTOpOHBI D TpeyronbHHKA
UCIIOJIb30BaTh meopemy llugazopa:

b? = (a/2)® + h?.

Proc21. Onucats dpyakmuro SumRange(A, B) memoro Tumna, HaXo sy CyMMy BCexX
nenbix yucenl or A go B BxmounrensHo (A u B — nensie). Ecmm A > B, 10
¢ynkuus Bo3BpamaeT (. C moMoIIpo 3TN (PYHKIIMKM HAUTH CyMMBI Ynucel OT A
1o B uor B no C, ecan nans! uucina A, B, C.

Proc22. Omucarte ¢ynkiuto Calc(A, B, Op) BemecTBEHHOTO THITA, BBITOTHSIIONTYIO
HaJl HEHYJIEBBIMU BEIIeCTBEHHBIMHU yuciamMu A u B ogny u3 apudmernueckux
ormepanuii ¥ BO3BpalIAIONIyI0 €€ pe3ylbrar. Bua omepanuu omnpenensercs
nensiM mapamerpom Op: 1 — BelunTanue, 2 — yMHOXEHUE, 3 — JI€JICHUE,
ocTallbHBIE 3HAaYeHUS — cliokeHne. C momompio Calc BBITOTHUTE IS TaHHBIX
A u B onepainuu, onpenaensiemble faHHBIME TeabIMU Np, Na, Ns.

Proc23. Onucare Qynkmuio Quarter(X, Y) 1eIOro THma, OMPEACSIONIyl0 HOMEp
KOOPJIMHATHOM YETBEPTH, B KOTOPOM HAXOAMUTCSI TOYKA C HEHYJIEBBIMU
BELIECTBEHHBIMU KoopauHataMu (X, Y). C momompbio 3TOW (QYHKIMM HAUTH
HOMEpa KOOPJAMHATHBIX YETBEPTEH ISl TPEX TOYEK C JAHHBIMU HEHYJIEBBIMHU
KOOpPJIMHATAMHU.

Proc24. Onucare dynkmuio Even(K) normueckoro tuma, Bo3Bpamaromiyto True,
ecnu uenbid napametp K sBisiercst uetHeiM, U False B mpotuBHOM ciydae. C ee
MTOMOIIBI0 HANTH KOJUYECTBO YETHBIX urcel B Habope u3 10 nensix yucesn.

Proc25. Onucats ¢ynkiuto [sSquare(K) moruueckoro tuma, Bo3Bpariaromryo True,
ecnu uensid napamerp K (> 0) siBasieTcss KBaapaToM HEKOTOPOTO LIEJIOT0 Yucia,
u False B mpotuBHOM ciyuyae. C ee MOMOIIbIO HAWTH KOJIMYECTBO KBAJPATOB B
Habope u3 10 nenapix NoJI0KUTENIbHBIX YUCEN.

Proc26. Omucars ¢ynaknuto [sPower5(K) norudeckoro tuma, Bo3Bpamatomyio True,
ecau uenelii mapamerp K (> 0) saBmsiercs creneHbto umcia 5, u False B
npoTUBHOM citydyae. C ee MOMOIIBI0 HANTH KOJMYECTBO CTENEHEH 4ucia S5 B
HaOope u3 10 nenpix NoJI0KUTENIbHBIX YUCEN.

Proc27. Onucate dynkuuio IsPowerN(K, N) mormdeckoro tuma, BO3BpalaroIlyro
True, ecnu uensiii mapamerp K (> 0) sBisiercs crenenbto uncna N (> 1), u False
B npotuBHOM ciy4dae. Jlano umcio N (> 1) m nHabop u3z 10 wmenbix



nosiokuTenbHbIX yucen. C momourpio ¢yHkiun IsPowerN Haiftu KoiamuecTBo
crernenet uncia N B jaHHOM Habope.

Proc28. Omucare dyaknuro IsPrime(N) morumdeckoro tuma, Bo3Bpamaromryo True,
ecmn meneiii mapamerp N (> 1) sBmsercs mpocteiM uymciioM, u False B
IPOTUBHOM cilydae (4ucio, Oosbiiee 1, Ha3bIBAe€TCA npocmviM, €CIA OHO HE
UMEET MOJOKUTENbHBIX AenuTtenel, kpome 1 u camoro ce6s). Jan vadop u3 10
nenbix yucen, 6oapmux 1. C nomoursio ¢pyHkuuu IsPrime HaiiTh koaumdecTBO
IIPOCTHIX YUCEN B IAHHOM Habope.

Proc29. Omucars ¢pynkmuio DigitCount(K) 1enoro Tumna, HaxomsAIIyr0 KOJIHMYECTBO
mudp menoro monoxutTensHoro unciaa K. Hcmonesyst 3Ty (yHKIWIO, HaWTH
KOJIMYECTBO TUGP UIsI KKIOTO W3 MATH JAHHBIX IENBIX MOJOKUTEIhHBIX
qrCel.

Proc30. Omnucate dyaknuro DigitN(K, N) menoro twuma, Bo3pamaromryio N-fo
UQpy LENoro noyuoxureabHoro ynucia K (iudpsl B yucie HyMepyroTcs cipaBa
HaneBo). Ecnu kommyectBo 1udp B uymcie K wmenbme N, 1O dyHKIUS
Bo3BpamaeTr —1. JIJig KaXI0ro U3 MITH JTaHHBIX HEJIBIX MOJIO0KUTEIBHBIX YHCEI
K1, Ky, ..., Ks Be3BaTh (pyHkumio DigitN ¢ mapamerpoM N, naMeHsrommmcs ot 1
1o 5.

Proc31. Onucars Qynkiuio IsPalindrom(K), Bo3Bpamaromryro True, ecnu 1menbrit
napamerp K (> 0) saBusietca nanunopomom (TO €CTh €ro 3alKCh YUTACTCS
OJIMHAKOBO CJIEBA HAINPABO W CIpaBa HayueBo), U False B mpotuBHOM ciyyae. C
€€ NOMOILIBI0 HAWUTH KOJIMYECTBO MaJUHAPOMOB B Habope u3 10 menbix
MOJIOKUTENbHBIX uYKcesl. [lpu onucanuu ¢QYyHKIUM MOXHO HCHOJIb30BaTh
¢ynkuuu DigitCount u DigitN u3 3agannii Proc29 u Proc30.

Proc32. Omnucates ¢ysknuo DegToRad(D) BemecTBeHHOro THIa, HaXOSAILYIO
BEJIMUMHY yIJIa B paJuaHax, ecilid jJaHa ero BenuunHa D B rpagycax (D —
BemecTBeHHoe uyuciao, 0 < D < 360). Bocnonas3oBaThCsi CIEIYIOIIAM
cootHomieHneM: 180° = m panmmaHoB. B kayecTBe 3HAUYECHUS T MCIOJIb30BATH
3.14. C nomompto ¢ynkuun DegToRad mepeBect u3 rpaaycoB B paguaHbl
ISITh JAHHBIX YTJIOB.

Proc33. Omnucates ¢ynknuio RadToDeg(R) BemecTBeHHOTO THIIA, HAXOIAIIYIO
BEJIMYHMHY yIja B Tpajycax, €ciu JaHa ero BeinuumHa R B paamanax (R —
BemiectBeHHoe uymcino, 0 < R < 2-w). Bocmnoib3oBaThCs CIAEAYIOMINUM
cootHomieHneM: 180° = m panmmaHoB. B kayecTBe 3HAYECHUS T MCIOJIb30BATH
3.14. C nomompto ¢ynkmun RadToDeg mepeBecT u3 paauaHOB B TPayChl
MATh JAHHBIX yTJIOB.

Proc34. Onucars ¢ynkuuo Fact(N) BemecTBEHHOro THUIA, BBIYUCIISIIONIYIO
sHadenue gakmopuanra N! = 1-2-...-N (N > 0 — mapamerp LeIOro THIA;
BEIIIECTBEHHOE BO3BpAI[a€MOE 3HAYEHUE HCIONB3YeTCs I TOTO, YTOOBI
n30eXKaTh IEJOYMCICHHOTO TepenoiaHeHuss npu Ooibmmx 3HadeHusx N). C
MTOMOIIIBIO ATON (DYHKIIMY HAUTH (paKTOPHAJIBI MSATH JAHHBIX IEJIBIX YUCE.

Proc35. Omucare ¢ynkuuo Fact2(N) BemecTBeHHOTO THIIA, BBIYUCISIONLYIO
0801IHOU (hakmopuar.



N!'=1-3-5-...:N, ecimu N — HeueTHOE;

N!!=2:4-6-...-N, ecmu N — yeTtHoe
(N > 0 — mnapamerp 1enoro TuNa; BENIECTBEHHOE BO3BpAIlllacMOE 3HAUCHHE
UCTOJIBb3yeTCsl Ui TOro, 4ToObl M30eXaTh LENOYHMCICHHOTO MEePENnoNHEHHs IMpH
oonpinx 3HaueHUsIX N). C moMoIbio 3To GyHKIMK HAWTU TBOMHBIE (haKTOPHAIIBI
ISTH TAHHBIX [EJBIX YHUCE.

Proc36. Omucare ¢yskmuto Fib(N) memoro tumna, Beramcisonryto N-ii 3aeMeHT
nocieAoBaTeIbHOCTH  uyucen  Quboonauuu  Fg, KOTOpas  OMHCHIBAETCS
clenyomuMu (popmyiaMu:

F1=1, F2=1, FKzFK_2+FK_1, K:3,4,....
Ucnonb3ys ¢yukmuto Fib, Haiitn nate uyucen ®duboHauyyn ¢ JTaHHBIMH
HomepaMu Ng, N, ..., Ns.

11.3 [ononHumersbHble 3a0aHusi Ha rpouedypbl U byHKUUU

Proc37. Ommucats ¢ynkmuio Powerl(A, B) BemecTBeHHOTO THMA, HAXOSAIILYIO
Bemmunny A® mo ¢opmyre A° = exp(B-In(A)) (mapamerper A u B —
BCILIECTBEHHBIE). B ciyuae HyJIeBOro WM OTpHUIIATEILHOrO Tapamerpa A
dbynkmus Bo3Bpaiiaer 0. C moMoIpio 3Toi (YHKIIMHA HAUTH CTEIIEHU A" BF, CP,
ecnu manel unciaa P, A, B, C.

Proc38. Omnucars ¢yukmuio Power2(A, N) BelecTBEHHOTO THIMA, HAXOJSILYIO
Bemmunny AV (A — BermecTBeHHBIH, N — eI mapamMerp) MO CIEAYIOMHM
dbopmynam:

A’ =1;
AV=A-A- A (N comuoxureneit), ecau N> 0;
AN = 1/(A-A-...-A)  (IN| comuoxuterneit), ecau N < 0.
C momo1ipto 3T0# GyHKIIUU HANTH AK, A", AM, ecid ganbl yncaa A, K, L, M.

Proc39. Ucnone3ys ¢ynkuun Powerl um Power2 (3amanus Proc37 m Proc38),
omucath (pynkuuro Power3(A, B) BemiecTBeHHOro Tuma ¢ BEIIECTBEHHBIMH
napamerpamu, Haxomsiuryro A® cremyromum oGpasoM: ecin B mMeer HyneByro
ApoOHYI0 YacTh, TO BbI3biBaeTcs pyHkims Power2(A, Round(B)); B mpotuBHOM
ciydae Bbi3biBaeTcs ¢ynkuus Powerl(A, B). C moMomibio 3Toil GyHKIMKM HANTH
A" BP, CP, ecam maner uncna P, A, B, C.

Proc40. Onucats gyukiuio Expl(X, €) BemecTtBeHHOro Tuma (mapameTpsl X, € —
BEIICCTBEHHBIE, € > (), HAXO/SILYI0 TPHOIMKEHHOE 3HaUeHHE QYHKIIMU eXp(X):

exp(x) =1+ x +x2) + X33 + ... +XU(n) + ...
(n! =1-2-...-n). B cymMe yuuThIBaTh Bce ciaraembie, Ooibinue €. C MOMOIIBIO
Expl malitn npuOamkeHHOE 3HAYCHUE SKCITOHEHTHI JUIS TAHHOTO X MPU MISCTH
JAHHBIX €.

Proc41l. Onucare ¢pynkuuto Sinl(X, €) BElIECTBEHHOrO TUIa (mapameTpsbl X, € —
BEIIIECTBEHHBIC, € > (), HAXOASAILYI0 MPHOIMKCHHOE 3HaUeHHE QYHKIMH Sin(X):
sin(x) = x —x3@N +x/(5N) — ... + 1) X" (@-n+)) + ... .
B cymMme yuuThIBaTh BCE ciaraeMbie, MOIYJb KOTOPBIX Ooibiie €. C MOMOIIBIO
Sinl nHaiiTu npubIMKEHHOE 3HAYEHHE CHUHYyca IJs JAHHOTO X MpPH IIECTH



JaHHBIX €.

Proc42. Onucare dpynknuto Cos1(X, €) BemecTBeHHOro TUma (mapameTpsl X, € —
BEIIECTBEHHBIE, € > (), HAXOASILYIO MPHOIMKECHHOE 3HaUeHHE (DYHKIMH COS(X):
cos(x) =1 —x%(2N) + x4 — ... + )" (@) + ...
B cymme yuuThIBaTh BCE CllaraéMble, MOAYJb KOTOpPbIX OoJbme €. C MOMOIIBIO
Cosl waliTn mpuOIMKEHHOE 3HAYCHHWE KOCHHYCA JUIsl JAHHOTO X TPH IIEeCTH
JTaHHBIX €.

Proc43. Onucare ¢ynknuio Lnl(X, €) BemecTBeHHOTO Tuma (mapamerpsl X, € —
BEIIeCTBEHHBIE, [X| < 1, € > 0), HAXOIANIYIO TPHOIIKECHHOE 3HAYCHUE (DYHKIHH
In(1 + x):
IN(1+x) =x—x42+x33— ...+ ()" X" Y(n+1) + ... .
B cymme yuuThIBaTh BCE CllaraéMble, MOAYJb KOTOpPbIX OoJbmie €. C MOMOIIBIO
Lnl wnaiitu mpubmmxenHoe 3HadeHue In(l + X) mnsg gaHHOrO X MpU MIECTH
JTAHHBIX €.

Proc44. Onucate ¢pynkumio Arctgl(X, €) BemecTBeHHOro Tuma (rmapamerpsl X, € —
BEIIeCTBEHHBIE, [X| < 1, € > 0), HAXOIANIYIO TPHOIIKECHHOE 3HAYCHUE (HYHKIHH
arctg(x):

— 3 5 n,2n+l
arctg(x) =x—x 13+ x°/5— ...+ (-1)"x"/2n+1) + ... .
B cymmMme yuuThIBaTh BCe cllaraemble, MOAYJb KOTOPbIX Oosbie €. C TOMOUIbIO
Arctgl HaliTu npuOnMxeHHoe 3HayeHue arctg(X) Juisi JaHHOrO X MpH LIECTH
TAHHBIX €.

Proc45. Onucate ¢ynkuuio Powerd(X, &, €) BellleCTBEHHOTO TUMa (mapameTpsl X, a,
€ — BellecTBeHHbIE, |X| < 1; a, € > (), HAXOAAIIYIO MPUOIHKEHHOE 3HAYCHHUEC
Gynxmu (1 + x)*

(L+x)=1+ax+a(@l)x2)+...+a(@1)....@nt)xnH +....
B cymMme yuuThIBaTh BCE cllaraeémbie, MOYJIb KOTOPBIX Oosibiie €. C MOMOIIbIO
Power4 naiiti npubmiokennoe 3Hauenue (1 + X)* 1g 1aHHBIX X M & Py IEeCTH
JIAHHBIX €.

Proc46. Onucate dynkuuro NOD2(A, B) menoro tuma, HaXOIsIyI0 HaubOIbuiUll
oowuil denumens (HOJ) nByx 1enbIx mosioxkuTeIbHbIX yrcen A u B, ucnomnbsiys
aneopumm Eexnuoa:

HOJI(A, B)=HO/I(B, A mod B), ecmu B = 0; HOJ(A, 0) = A,
C nomoIipo 3Toi QYHKIMK HaWTH HanOoJbiue obmmue aeautenu map (A, B),
(A, C), (A, D), ecau mansl uucna A, B, C, D.

Proc47. Ucnonb3ys dynkauto NOD2 wu3 3amanus Proc46, omucath npouenypy

Fracl(a, b, p, q), npeobpasyroryio 1poos a/b x Hecokparumomy Buay p/q (Bce

napaMeTphbl MPOIEAYpbl — IEJIOro Thma, a U b — BXomHBIe, P U ( —
BBIXOJIHBIC). 3HAK PE3yAbTHPYIOMICH ApoOH P/(| MPUIMHUCHIBACTCS YUCIUTEIIO (TO
€CThb

g > 0). C momomipto Fracl naiitu Hecokpatumbie ApoOu, pasubie a/b + c/d,
a/b + e/f, a/b + g/h (uucna a, b, ¢, d, e, f, g, h nanmr).



Proc48. YuutsiBas, 4To HaumeHvuiee obujee KpamHoe ABYX EINbIX MOJTO0KUTEIbHBIX
gricen A u B pasuno A-(B/HO/I(A, B)), rne HOJI(A, B) — nHanGounbiimii oOmui
nenutenb A u B, u ucnonssys dynkiuo NOD2 u3 3ananust Proc46, onucarhb
dbynkmuo NOK2(A, B) nenoro tuma, Haxos11yr0 HauMEHbIIIee 0011ee KpaTHOE
gucen A u B. C nomompro NOK2 HaliTh HauMeHblIMEe OOIIME KpaTHbBIE Hap
(A, B), (A, C), (A, D), ectu manbl yucna A, B, C, D.

Proc49. VYuureiBas cootnomenne HOJI(A, B, C) = HOIAMHOI(A, B), C) u
ucnonb3ys pyaknuio NOD2 u3 3amanus Proc46, onucats dpynkmmo NOD3(A,
B, C) nenoro tumna, HaXOJSIIyI0 HAUOOJBIIUNA OOLIUI NETUTENh TPEX IEeNbIX
nonoxuTenbHbIx uucen A, B, C. C mnomompio 3Toi (QYHKIIMKM HAWUTH
HauOobimme obmme aenuresm Tpoek (A, B, C), (A, C, D) u (B, C, D), eciu
manbl unciaa A, B, C, D.

Proc50. Omnucate mupouenypy TimeToHMS(T, H, M, S), ompexaensromniyto 1o
BpeMeHH T (B CEKyHJaX) cojepskalieecss B HeM KoJaudecTBo yacoB H, munyt M
u cekyHn S (T — BxomHo#, H, M u S — BBIXOAHBIC MapaMeTPhI LIEJIOr0 THUIIA).
Hcrnonp3ys 3Ty mpouenypy, HaWTH KOJMYECTBO YAaCOB, MUHYT U CEKYHH IS
ISATH JJAaHHBIX OTPE3KOB BpeMEeHU T4, To, ..., Ts.

Proc51. Onucate mporenypy IncTime(H, M, S, T), kortopas yBemnumBaeT Ha T
CEKYHJI BpeMs, 3ajanHoe B yacax H, muayrax M u cexynmax S (H, M u S —
BXOJIHBIE U BBIXOJIHBIE TTApAMETPhI, | — BXOJIHOM MapameTp; BCe MapamMeTpbl —
1enble moyoxkuTeNnbHbIe). Jlano Bpems (B wacax H, munyrax M, cexynaax S) u
nenoe yucio 1. Ucnons3ys npouenypy IncTime, yBenuuuth 1aHnHoOe Bpems Ha T
CEKYH/]I U BBIBECTH HOBBIC 3HaueHus H, M, S.

Proc52. Onucats ¢ynkuuto IsLeapYear(Y) noruueckoro tumna, KoTopast BO3BpaIacT
True, ecnmu rox Y (1eioe MOJOXKUTEIBHOE YWCIIO) SIBISETCS BUCOKOCHBIM, W
False B mpotuBHOM citydae. BoiBectu 3Hauenue ¢pynkiuu IsLeapYear nmis mstu
JTaHHBIX 3Ha4YeHUH mapametpa Y. Bucokocnvim CUMTACTCS TOM, ASHAITUNACS Ha 4,
3a UCKJIIOUEHUEM TEX roJI0B, koTopbie aensatcsa Ha 100 u e nensitca Ha 400.

Proc53. Ucnonwsys dbyaknuro IsLeapYear u3 3amanms Proc52, onucarh GyHKIHIO
MonthDays(M, Y) miemoro tuma, KOTOpash BO3BpaIllaeT KOJUYECTBO THCH s
M-ro mecsia roga Y (1 <M <12, Y > 0 — nenbie uncia). BeiBecTu 3HaueHMe
dbynkiuu MonthDays aiist nanHoro roga Y u mecsueB My, My, M.

Proc54. Ucnonws3ysa dyukuuio MonthDays u3 3aganus Proc53, onucates npoueaypy
PrevDate(D, M, Y), kotopas mo wuHpOpMAIMK O TPAaBHILHOW JaTe,
BKITIOUaroniet neb D, Homep mecsua M u rox Y, ompenensieT mpeablayIlyto
naty (mapameTtpsl 1enoro tuna D, M, Y gBisitoTCst 0OTHOBPEMEHHO BXOIHBIMU U
BbIXOJAHBIMM). [IprmenuTs nponeaypy PrevDate k TpeM HCXOOHBIM JaTam U
BBIBECTH MOJIYYEHHBIE 3HAUCHUS MTPEABIIYIIUX AaT.

Proc55. Ucnonb3ys ¢ynkuuo MonthDays u3 3aganus Proc53, onucarts npoueaypy
NextDate(D, M, Y), koropas mo wuHpOpMANUKM O TPABUILHOW Jarte,
BKJIIOUarolieit 1ess D, Homep Mecsiiia M u rog Y, onpeaessieT Cieayonyo aTy
(mapametpsl 1ienoro thuna D, M, Y sBIStOTCS OJHOBPEMEHHO BXOJHBIMH M



BBIXOJHBIMH). [IpumenuTs npouenypy NextDate kK TpeM HCXOIHBIM JaTaM H
BBIBECTH IIOJIy4CHHBIC 3HAYCHHUS CICIYIOIINX JaT.

Proc56. Onucate dpyakumio Leng(Xa, Ya, Xg, Yg) BEIIECTBEHHOTO THIIA, HAXOISAIILYIO
JUTMHY oTpe3Kka AB Ha IITIOCKOCTH MO KOOPJIMHATAM €0 KOHIIOB:

— 2 2
|AB| - \/(XA - XB) + (yA - yB)
(Xa, Ya, Xg, Y — BemiecTBeHHbIC MapameTpbl). C HOMOIIBIO 3TOW (GyHKIHH
Haiitu 1uHbl otpe3koB AB, AC, AD, eciiu mansl koopauHathel Touek A, B, C, D.

Proc57. Ucnonw3ys ¢ynaknuio Leng u3 3amanms Proc56, ommcath GyHKIHIO
Perim(Xa, Ya, Xa, YB, Xc, Yc) BEIICCTBCHHOTO THIIA, HAXOMSIIYIO IEPUMETP
TpeyroiabHuka ABC 1o koopaunatam ero BepmiuH (Xa, Ya, Xs, Y, Xc, Yo —
BEIICCTBCHHBIE MapaMmeTphl). C MOMOIIBI0 3TOM (DYHKIIMU HAWTH MEPUMETPHI
tpeyroiasaukoB ABC, ABD, ACD, ecnu nanbsl koopauHaTel Touek A, B, C, D.

Proc58. Ucnone3ys pynakmum Leng u Perim u3 3amanuii Proc56 u Proc57, ommcarts
bynkmuo Area(Xa, Ya, Xs, Y, Xc, Yc) BEIIECTBEHHOTO THUIIA, HAXOSIIYIO
wiomaas Tpeyroiasauka ABC no hopmyne

Saec = \/p-(p—\AB\)-(p—\ACD-(p—\BCD’
rie p — noaynepumemp. C NOMOIIBIO 3TOH (QYHKIIMM HAWUTH ILUIOIIAJH
tpeyroiasaukoB ABC, ABD, ACD, ecnu nanbsl koopauHaTel Touek A, B, C, D.

Proc59. Ucnonp3ys dyuakmum Leng u Area m3 3amanmii Proc56 u Proc58, ommcarts
byakuuo Dist(Xp, Yp, Xa, Ya, Xg, Yg) BEIIECTBEHHOTO THIA, HAXOJSIIYIO
paccrostaue D(P, AB) ot Touku P o ipsimoit AB o dopmyiie

D(P, AB) = 2-Spag/|AB|,
rae Spag — Muiomans TpeyroipHuka PAB. C moMomibo 310l (QyHKIIMM HAUTH
paccrostHust oT Touku P o npsimbeix AB, AC, BC, ecnu 1aHbl KOOpAUHATHI TOUEK
P, A B, C.

Proc60. Hcnonb3ys d¢ynknuo Dist u3 3amanus Proc59, ommcats mpouenypy
HeightS(XA, Ya, X, YB: X Yo hA, hB, hc), HaxosINYH) BBICOTHI hA, hB, hc
TpeyronpHuka ABC (BBIXOTHBIC TApaMETPhI), MPOBEACHHBIE COOTBETCTBEHHO M3
BepmmH A, B, C (Mx KoOpAWHATHI SBJSIOTCS BXOJHBIMU mapamerpamu). C
MOMOIIBIO 3TOM TMpOIeAypbl HaWTH BhICOTHI Tpeyronbanko ABC, ABD, ACD,
€CIH JTaHbl KoopauHaTh Touek A, B, C, D.
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12 MuHUMYMbI 1 MaKkCMMyMbI: rpynna Minmax

Bo Bcex 3amaHusAx JaHHOW TPYyNIbl MPEANOJaraeTcs, 4TO HCXOIAHBIM Habop
COJICP)KUT HEHYJIEBOE KOJIMYECTBO JIEMEHTOB (B 4aCTHOCTH, 4ucyio N Bcerma OoJblie
HYJIST).

Jliis pelieHus 3aaHuil U3 JaHHOW TPYIIIbI, Kak M JJIs 3aJaHui rpymisl Series,
CIeAyeT HCIOJIb30BaTh «OJHOMPOXOAHBIC» aJTOPUTMBbI, IMO3BOJISIOUIUE MOIYYUTh
TpeOyeMbIil pe3ysbTaT MOCIEe 0OHOKPAmMHO20 TIPOCMOTpa HAOOPa UCXOAHBIX JAHHBIX.

Minmax1°. Jlano nemoe unciao N u Habop u3 N uwmcen. HaliTh MUHHUMAaNBHBIN |
MaKCUMaJIbHBIA M3 DJICMEHTOB JAaHHOTO HAa0Opa M BBIBECTH WX B yKa3aHHOM
MOPSIZIKE.

Minmax2. [lano uenoe unciao N u Habop u3 N npsMOyroibHUKOB, 3a1aHHBIX CBOUMH
CTOpoHaMH — mapamMu uwucen (@, b). HaiiTh MUHUMaNBHYIO ILIOMAIb
MPSAMOYTOJIBHUKA U3 JAHHOTO Habopa.

Minmax3. [lano nenoe unciao N u Habop u3 N npsMOyroibHUKOB, 3a1aHHBIX CBOUMHU
CTOpoHaMH — TmapamMu gucen (@, b). HalTtu MakcUMalbHBIA TEpUMETP
MPSAMOYTOJIbHUKA U3 JAHHOrO Habopa.

Minmax4. [Jano nenoe yrciao N u Hadop u3 N gucen. Haiitu HoMep MHHHMMAILHOTO
AJIEMEHTAa U3 JaHHOTO Habopa.

Minmax5. [Jano menoe urciao N u Habop u3 N map umcen (M, V) — gaHHBIE O Macce
M u oObeMe V jaeTanieil, M3TOTOBJICHHBIX U3 Pa3IMYHBIX MaTepuajaoB. BeiBecTn
HOMEp JIeTalld, W3TOTOBJICHHOW W3 MaTepHala MaKCHMAaJbHOW IUIOTHOCTH, a
TaK)X€ BEJIMUUHY 3TOW MaKCUMaJbHOW TUIOTHOCTU. [loTHOCTH P BhIUMCIHSETCS
o popmyse P = miv.

Minmax6. Jlano nienoe unciao N u Hadop u3 N 1enbix uucen. Haittu Homepa mepBoro
MHUHHAMAJIBHOTO ¥ TOCTEAHETO MaKCUMAJIBHOTO AJIEMEHTa W3 JIAaHHOTO Habopa |
BBIBECTH UX B YKa3aHHOM TOPSIJIKE.

Minmax7. Jlano nienoe unciao N u Habop u3 N 1enbix uucen. Haiitu Homepa mepBoro
MaKCUMaJIbHOTO M TOCJICTHET0O MUHUMAJIBHOTO AJIEMEHTa W3 TAaHHOTO Habopa |
BBIBECTH UX B YKa3aHHOM TIOPSIJIKE.

Minmax8. Jlano nienoe unciao N u Habop u3 N 1enbix uucen. Haittu Homepa rmepBoro
M TIOCIICTHETO MUHHUMAJLHOTO DJIEMEHTAa W3 JaHHOTO Habopa W BBIBECTH WX B
yYKa3aHHOM ITOPSIKE.

Minmax9. Jlano nienoe unciao N u Habop u3 N menbix gucen. Haittu Homepa mepBoro
U TIOCJICTHETO MaKCHMMAaJIbHOTO AJIEMEHTa W3 JAaHHOTO HAaO0opa M BHIBECTH WX B
yYKa3aHHOM ITOPSIKE.

Minmax10. [dano memoe umcio N u mHabop m3 N membix uwmcen. Haiitu HOMEp
NIEPBOTO  HKCMpemanrbhoco (TO €CTh MUHHUMAJIBLHOTO WM MaKCHMAaJbHOTO)
AJIEMEHTa U3 JaHHOTO Habopa.



Minmax1l. [ano memoe uucio N u HaOop m3 N menbix uwcen. Haiitu HOMep
MOCJIETHETO IKCMpemanrbHo2o (TO €CTh MUHUMAIBHOTO WM MaKCHMAaJLHOTO)
AJIEMEHTAa U3 JaHHOTO Habopa.

Minmax12. [dano memoe umciao N um Habop u3 N uucen. HaiiTu MuHHMAaNIbHOE
MOJIOKUTEIBPHOE YHCIIO W3 JaHHOTO Habopa. Ecim momoxutenpHBIC YHCIa B
Habope OTCYTCTBYIOT, TO BbIBECTH 0.

Minmax13. [ano memoe uucio N u HaOop m3 N membix uwcen. Haiitu HOMep
MIEPBOTO MaKCUMAIHHOTO HEYETHOTO YHCIa U3 JaHHOTO Habopa. Eciu HeueTHbIe
qucia B Ha0ope OTCYTCTBYIOT, TO BbiBeCTH ().

Minmax14. Jano uucio B (> 0) u nabop u3 aecsatu ducel. BeiBeCTH MUHUMAIIBHBIHI
U3 TeX 3JIEMEHTOB Habopa, KoTopsie Oombie B, a Takke ero Homep. Eciu uucenn,
oonpnx B, B Habope HeT, To ABaX /bl BbiBeCTH (.

Minmax15. Hanbr uucia B, C (0 < B < C) u Habop u3 jaecATH uucen. BriBecTH
MaKCUMaJbHBIA M3 SJIEMEHTOB Habopa, coaepxkamuxcs B uHTepBaie (B, C), u
ero HoMep. Eciam TpeOyemble uymcina B HaOOpe OTCYTCTBYIOT, TO JIBAaXKIbI
BbIBECTH 0.

Minmax16. dano menoe gucio N u Habop m3 N mensix uncen. Haiitn koaudecTBo
AJIEMEHTOB, PACIIOJIOKCHHBIX TIEPE]T TEPBEIM MUHUMATIBHBIM 3JIEMEHTOM.

Minmax17. [ano nenoe uncio N u Habop u3 N mensix uncen. HalTu Konmm4yecTBoO
AJIEMEHTOB, PACTIOJIOKEHHBIX TOCTIE MOCIETHETO MAKCUMAIBHOTO 3JIEMEHTA.

Minmax18. [ano nenoe uucio N u Habop u3 N mensix uncen. HalTu Konmm4yecTBo
AJIIEMEHTOB, COJEPKAIIUXCA MEXKAY MEPBBIM U TOCICAHMM MaKCHUMaIbHBIM
anemMeHTOM. Ecnu B Habope nMeeTcs eIMHCTBEHHBIM MaKCHUMAaJIbHBIM 3JIEMEHT,
TO BbIBECTH .

Minmax19. [ano nenoe uucio N u Habop u3 N mensix uncen. Haitu KonmudyecTBo
MUHHAMAJIBHBIX 3JIEMEHTOB U3 JaHHOTO Habopa.

Minmax20. [ano uemnoe uyucio N u Habop w3 N menbix uucen. Haiitu oOiiee
KOJTMYECTBO OKCMpemMaivHbiX (TO €CTh MHUHUMAIBHBIX W MaKCHUMaJIbHBIX)
AJIEMEHTOB U3 JaHHOTO Habopa.

Minmax21. dano 1enoe yrcio N (> 2) u Habop u3 N yricen — 3HauCHHI HEKOTOPOIt
BEeTMYMHBI, MONydeHHBIX B N ombiTax. HaliTu cpemnee 3HaueHWe OTOM
BEeTUYMHBL. [Ipy BBIYMCIICHNH CPETHETO 3HAYCHHS HE YUYHUTHIBATh MUHUMAILHOE
¥ MaKCHUMAaJIbHOE U3 UMEIOIINXCS B HA00pE 3HAUCHHM.

Minmax22. Jlano memoe uucio N (> 2) um nHabop w3 N umcen. Haiitu nBa
HAUMEHBIIIUX JJIEMCHTa W3 JaHHOTO HaOopa W BBIBECTH OTH DJIEMEHTHI B
TIOPSIJIKE BO3PACTAHMS X 3HAUCHHM.

Minmax23. Jlano memoe uucio N (> 3) m HaOop w3 N uwmcen. Haiitu Tpm
HAUOOJIBIITNX 3JIEMEHTA U3 JAaHHOTO HaOOopa M BBIBECTH 3TH JICMEHTHI B IIOPSIKE
yOBIBaHMSI MX 3HAYCHUH.

Minmax24. [{ano nenoe ynciao N (> 1) u nadop u3 N gucen. Haiitu MakcuMaIbHYTO
CYMMY JIBYX COCEIHMX YHCEJ U3 IaHHOTO Habopa.



Minmax25. [ano nenoe yucio N (> 1) u Hadop u3 N uucen. Haiitu Homepa AByx
COCETHMX YHCEN W3 JaHHOro Habopa, MPOU3BEIECHHUE KOTOPBIX SBISETCS
MUHHUMAJIBHBIM, ¥ BRIBECTH BHAYAJIC MEHBIITNM, a 3aTeM OOJIBIITUI HOMED.

Minmax26. dano uenoe yrcio N u Hadop u3 N nenbix uncenr. HaiiT MakcuMalibHOE
KOJTMYECTBO YETHBIX YHCENI B HaOope, Uaymux mnoApsa. Ecou geTHbie uncia B
Habope OTCYTCTBYIOT, TO BbIBECTH 0.

Minmax27. Jlano tenoe uuciio N u Habop u3 N IeNIbIX Ynces, coAaep Kalliui TOIbKO
HyIM W eIuHuIbl. HallTm HOMEp anemMeHTa, ¢ KOTOpPOr0 HAa4yMHAeTCs camMas
JUIMHHAS TOCJIEA0BATEIILbHOCTh OJUHAKOBBIX YHCEN, ¥ KOJUYESCTBO DJIEMEHTOB B
9TOM MOcienoBaTeabHOCTH. ECIM Takux IMOCIeq0BaTeIbHOCTEH HECKOJIBKO, TO
BBIBECTU HOMEP NEPBOM U3 HUX.

Minmax28. Jlano nienoe uuciio N u Habop 3 N 1eNbIX dnce, CoaepIKaIiiid TOJIbKO
HyIM W enuHubl. Halltm HOMEp 3yeMeHTa, ¢ KOTOPOrO0 HAYMHAETCA camas
INIMHHAST TIOCTIeIOBATEIbHOCTh EAMHUIl, W KOJUYECTBO DIIEMEHTOB B JTOU
MOCJEe0BATEeNbHOCTH. EciaM TakuxX MOCIEeN0BaTEIbHOCTEH HECKOJIBKO, TO
BBIBECTH HOMEp IMOciefHed u3 HuX. Eciau enuHHunbl B HCXOJHOM Habope
OTCYTCTBYIOT, TO JABaKIbI BbiBeCTH 0.

Minmax29. ano nenoe yrcio N u Habop u3 N mensix uncen. Halitu MmakcuMaibHOE
KOJIMYECTBO MOJAPS UAYIINX MUHUMAIIBHBIX 2JIEMEHTOB U3 JaHHOTO HAbOpa.

Minmax30. [Jano nemoe uncio N u Habop u3 N mensix yucenn. HaliTh MUHUMAaIbHOE
KOJIMYECTBO MOJAPS HIYIIUX MAKCHMAIIbHBIX JIEMEHTOB M3 IaHHOTO Habopa.

13 OpHomepHble MaccuBbl: rpynna Array

VYcnosue Buaa «1an MaccuB pazmepa N» o3HavaeT, 4To BHAYalle JaeTcs pakmu-
yeckuti pazmep maccupa (1ienoe uncio N), a 3aTeM NpUBOAATCS BCE €ro AJIECMEHTHI.
Ecnu B 3amannm sIBHO HE yKa3bIBaeTCs, KaKWe 3HAYCHHMS MOXKET MPUHUMATH pa3Mep
HCXOJTHOTO MacCHBa, TO MPEIOIAraeTcs, YTo pa3Mep MOKET H3MEHATHCS B TIpeieax
or 2 go 10. TlopAnkoBbII HOMEpP HAYAIBHOTO JJIEMEHTa MAacCHBA CUYUTACTCS
paBHbIM 1.

Ecnu B 3amanuu, cBsi3aHHOM C co3laHveM (TIpeoOpa3oBaHUMEM) MAacCHBa, HE
OMHCAaH PE3YNbTHPYIOMNNA HAOOP MAaHHBIX, TO MPEANOJaraeTcs, 4YTo 3TUM HaOOpOM
SBJISIETCSI CO37aHHBIN (MTpeoOpa30BaHHbBIN) MACCUB, U HEOOXOAMMO BBIBECTH BCE €TO
AJIEMEHTBI B TIOPSIKE BO3PACTAHUS UX HHICKCOB.

13.1 @opmuposaHue maccusa U 8bI800 €20 3/1eMeHMo8

B 3aganmsx Ha ¢QopmupoBaHHMEe MaccuBa MPEIIONAraeTcsi, 4YTO pa3Mep
PE3yJIbTUPYIOLIETO MaccuBa He nmpeBocxoauT 10.
Arrayl. [ano menoe uucio N (> 0). ChopmupoBarh U BBIBECTH IETOYNUCICHHBIN

maccuB pazmepa N, coaepxaniuii N nmepBbIX MOJOXKUTEIbHBIX HEYETHBIX YUCE:
1,3,5,....



Array2. Jlano uenoe yucio N (> 0). ChopmupoBaTh U BBIBECTU IEIOUYHCICHHBIN
MaccuB pasmepa N, comepskaiuii cTeneHu BoWKU oT mepBoit po N-ii: 2, 4, 8§,
16, ... .

Array3. Jano menoe umcio N (> 1), a Takxke mnepBwlii wieH A W pa3HocTh D
apugpmemuuecxoti npoepeccuu. CPOpMUPOBATH U BBIBECTH MacCUB pazmepa N,
conepxkamuii N mepBbIX WIEHOB JAHHOW MPOTrPECCUMU:

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

Array4. Jlano menoe yuciao N (> 1), a taxxke mepBoii wieH A u 3HameHaTenb Q
eeomempuueckot npozpeccuu. CHopMUpOBaThH U BBHIBECTH MaccuB pasmepa N,
cozaepkamuii N mepBbIX WICHOB JaHHOW MPOTPECCHUMU:

A, AD, AD? AD®

Array5. [ano uenoe yuciao N (> 2). CpopmupoBarb U BBIBECTH LIETOYMUCICHHBIN
MaccuB pasmepa N, comepkammii N mepBbIX 3J€MEHTOB MOCIEAOBATEILHOCTH
yucen @uobonauyu F:

Flzl, F2:1, FK:FK72+FK71; K:3,4,....

Array6. Hamer nemsie uyucia N (> 2), A u B. CdopmupoBaTh u BBIBECTH
IEJIOYUCIICHHBIA MaccuB pa3mepa N, MepBbIA 3JIEMEHT KOTOPOro paBeH A,
BTOpoi paBeH B, a kaxnaplii MOCHEAYIOIMMA 3JIEMEHT paBeH CyMME BCeX
IPEabLAYITUX.

Array7°. Jlan maccuB pasmepa N. BeiBecTu ero 35eMeHThI B 0OpaTHOM MOPSIKE.

Array8. Jlan menouncieHHbld MaccuB padmepa N. BeiBecTm Bce comepkammmecs B
JTAHHOM MACCHBE HEUETHBIC UHMCIia B TMOPSAJKE BO3pACTaHUS UX HWHIEKCOB, a
Takxe ux konnuectro K.

Array9. Jlan nenouncneHHsii MaccuB pasmepa N. BwiBectu Bce comepikamuecs B
JTAHHOM MAacCCHBE YETHBIE YUCIA B MOPSAKE YOBIBAHUS UX UHAEKCOB, a TAKKE UX
konuuecTBo K.

Arrayl0. Jlan wnemoumcieHHbli MaccuB pasmepa N. BeiBectn BHawame Bce
coJepKalmecss B JaHHOM MAacCHBE YETHBIC YHMCIIA B TIOPSIKE BO3PACTAHUS WX
WHJIEKCOB, a 3aTeM — BCE HEUETHBIC YKCIIa B TIOPSIIKE YOBIBAHUS WX MHICKCOB.

Arrayll. Jlan maccuB A pasmepa N m nenoe umcio K (1 < K < N). BeiBecTn
3JIEMEHTHI MacCHBa C MOPSAAKOBBIMH HOMepamu, KpatHbiMu K: Ag, As .k, Az, .. -
VY CIIOBHBIN OnEpaToOp HE UCHOJIb30BaTh.

Arrayl2. Jlan maccuB A pasmepa N (N — detHOe uuciio). BeiBecTH €ro 3J€MEHTHI C
YETHBIMA HOMEpAMH B MOpPAJIKE BO3pacTaHus HOMEPOB: Ay, Ay Ag, ..., An
VY CIIOBHBIN OnEpaToOp HE UCHOJIb30BaTh.

Array13. Jlan maccuB A pa3zmepa N (N — HeueTHOE 4nciio). BelBecTH €ro 3j1eMeHTHI
C HEYETHBIMU HOMEpPaMU B Topsiike yObiBaHUs HOMEpOB: Ay, An_2, An 4, ..., As.
VY CIIOBHBIN ONEpaToOp HE UCHOJIb30BATh.

Arrayl4. Jlan maccuB A pasmepa N. BeiBecTu BHauaje €ro 3JIEMEHThI C YETHBIMU
HOMEpaMu (B TOpPSAJIKE BO3pACTaHUS HOMEPOB), a 3aTe€éM — DJIEMEHTHI C

HEYETHBIMH HOMEpaMHU (TaKKe B TIOPSJIKE BO3PACTAHHS HOMEPOB):
Ay Ay A, o, AL A A



Y CIIoBHBIN OorcpaTop HE UCIIOJIL30BAaTh.

Arrayl5. Jlan maccuB A pasmepa N. BeiBecTu BHadajie €ro 3JIeMEHThI ¢ HEYETHBIMU
HOMEpaMH B TOPSIKE BO3PACTaHUS HOMEPOB, a 3aTeM — JJIEMEHTHI C YCTHBIMU
HOMEpaMHU B TOPS/IKE YOBIBAHUS HOMEPOB.

A, As, As, o As, Ay A
Y coBHBIN ONEPaTOpP HE UCIIOJIB30BATh.

Arrayl16. [lan maccuB A pazmepa N. BEIBECTH €ro 3J1€MEHTHI B CIIEYIOIIEM MOPSIKE:
A11 AN1 AZ! AN*].’ A31 AN*Z!

Arrayl7. lan maccuB A pazmepa N. BeIBECTH €ro 3J€MEHTHI B CIISYIONIEM MOPSJIKE:
A11 A2 ) AN ) AN—l ) A3 ) A4l AN—2 ) AN—3 )

13.2 Aranus anemeHmMos maccusa

JInisi BBIMONHEHUS HEKOTOPBIX 3aJaHUi W3 JAaHHOTO IIyHKTa He Tpedyercs
OJTHOBPEMEHHO XPAHHUTh B MaMATH BCE MCXOJHBIE TaHHBIE, TIOATOMY HCIOJIb30BATh
IPU HUX BBIMOJHEHUH MAacCCHUBBI, CTPOTO TOBODS, He HydcHo. OIHAKO MpHUMEHEHHE
MacCHBOB TI0O3BOJISIET C/AETAaTh AJITOPUTMBI PEIICHUS 3TUX 3aJaHui Oosiee MPOCTHIMU
U HArBSIIHBIMU. 3aJaHus U3 JAHHOTO ITYHKTa MOXXHO JIOTIONHHTH 3aJaHUsSIMU U3
rpynmn Series u Minmax, paccMaTpuBas UX Kak 3agaHusi Ha 00paboTky MaccuBoB. C
APYroil CTOPOHBI, JJISI TeX 3aJaHUi JTaHHOTO ITyHKTA, KOTOPhIE MOYKHO BBIITOJIHUTH,
HE HCIOJIB3YsI MACCUBBI, TIOJIE3HO PEaTU30BaTh M TAKUE aJlTOPUTMBI PELICHHUS.

Arrayl8. Jlam maccuB A HEHYJIEBBIX IEIbIX yucen pasmepa 10. BeiBecTn 3HaUeHME
MEPBOr0 M3 TEX €ro 3JEMEHTOB Ayg, KOTOpBIE YIOBJIETBOPSIOT HEPABEHCTBY
Ak < Ayo. Ecitn Takux »j1eMEeHTOB HET, TO BbIBeCTH 0.

Arrayl19. Jlan nenouncieHHsiii MaccuB A pasmepa 10. BeiBecTr mopsaKoBEIii HOMED
MOCJIEAHEr0 M3 TE€X €ro 3JeMEHTOB Ay, KOTOpBIE YJIOBIECTBOPSAIOT JABONHOMY
HepaBeHCTBY A; < Ak < Ajp. Eciiu Takux 371eMEeHTOB HET, TO BbIBeCTH ().

Array20. lan maccuB pa3mepa N u nensle yncina K m L (1 < K < L < N). Haiitu
CYMMY 3JIEMEHTOB MaccHBa ¢ Homepamu oT K 10 L BKIIFOUHTEBHO.

Array21. lan maccuB pa3mepa N u nensle yncia K m L (1 < K < L < N). Halitu
cpemHee apu(dMeETHYECKOE JJIEMEHTOB MaccuBa ¢ Homepamu or K mo L
BKJTFOUUTEIIBHO.

Array22. Jlan maccuB pa3mepa N u nensle yncna K m L (1 < K < L < N). Halitu
CyMMy BCEX DJIEMEHTOB MAacCHBa, KpoMe 3JIEeMEHTOB ¢ HoMmepamu oT K mo L
BKJIFOUUTEIHHO.

Array23. Jlan maccuB pasmepa N u mensie yncia K u L (1 < K < L < N). Haiitu
cpenHee apu(pMETHUYECKOE BCEX JJIEMEHTOB MAacCCHBAa, KPOME 3JIEMEHTOB C
HoMepami OT K 10 L BKITFOUHUTENBHO.

Array24. Jlan nenouuciieHHbIA MaccuB pazMepa N, He coaepkanuil OJUHAKOBBIX
yucel. [IpoBepuTs, 00pa3yroT U €ro 3MEMEHThI apugmemuieckyio npozpeccuro
(cm. 3amanue Array3). Eciin 06pa3yroT, TO BEIBECTH Pa3HOCTh MPOTPECCUU, ECITH
HeT — BbiBecTH 0.



Array25. Jlan maccuB HeHyJEBbIX IeibIx uncen pasmepa N. IIpoeputs, 006pa3yror
JU €ro 3JIEMEHTBI ceomempuuieckyro npoepeccuto (cM. 3ananue Array4). Ecnu
00pa3yioT, TO BHIBECTH 3HAMEHATEIb IPOrPECCUH, €CTIH HET — BbIBeCTH 0.

Array26. Jlan uenouncieHHbli MaccuB pasmepa N. [IpoBeputb, uepeayroTcs Ju B
HEM YeTHBIC U HeUeTHbIe yncia. Eciu uepenyrorcs, To BeiBecTH 0, €CM HET, TO
BBIBECTH  TOPSAKOBBIA ~ HOMEP  TEPBOTO  DJIEMEHTa,  HAPYIIAIOIIETO
3aKOHOMEPHOCTb.

Array27. Jlan MaccuB HEHYJEBBIX 1enbix gucen pasmepa N. [IpoBeputs, uepeayrorcs
JM B HEM IOJIOXKUTEIbHBIE W OTpUIlaTeNbHble uncia. Ecnu yepeayroTcs, TO
BbiBeCTH (), €clii HET, TO BBIBECTH MOPSAKOBBIA HOMEp MEPBOTO SJIEMEHTA,
HapYUIAIOIIEro 3aKOHOMEPHOCTb.

Array28. lan maccuB A pasmepa N. HailTu MUHUMAaNbHBIM SIEMEHT H3 €TrO
AJIEMEHTOB C YETHBIMU HOMEpaMu: Ay, A4, A, ... .

Array29. Jlam maccuB A pasmepa N. HailTu MakcUMalbHBI 3JIEMEHT U3 €ro
AJIEMEHTOB C HEUETHBIMU HOMepamu: Ay, Az, As, ... .

Array30. lan maccus pasmepa N. Haiitu Homepa Tex 3JeMEeHTOB MaccHBa, KOTOPHIE
00JIbIlIe CBOETO MPABOr0 COCEAa, U KOJIUYECTBO TaKUX 3JieMeHTOB. HailneHHbie
HOMeEpa BBIBOJIUTH B MOPSAJIKE UX BO3PACTAHUA.

Array31. Jlan maccuB pa3mepa N. Haiftu HoMepa TeX 3J1€MEHTOB MacCHBa, KOTOPHIE
OOJIBIIIE CBOETO JICBOI'O COCEJa, M KOJIWYECTBO TaKUX dJieMeHTOB. HaljgeHHbIe
HOMeEpa BBIBOJIUTH B MOPSJIKE UX YOBIBAHMUS.

Array32. Jlan wmaccuB pasmepa N. Haiitu HOMep ero mnepBoro JIOKaJabHOTO
MUHUMYMA (JI0KAIbHbIU MUHUMYM — 3TO DJIEMEHT, KOTOPBIM MEHBIIIE JI000TO
13 CBOMX COCEJICH).

Array33. Jlan maccuB pasmepa N. HaifTu HOMeEp ero mociieHEro JIOKaJIbHOTO
MaKCUMYMa (IOKANbHbIL MAKCUMYM — ITO DJIEMEHT, KOTOPBI OO0kl JIH0O0TO
13 CBOMX COCEJIcH).

Array34. Jlan maccuB pasmepa N. Hailtu makcuMalbHBIH M3 €r0 JOKAJIbHBIX
MUHUMYMOB (OTPEICICHUE JIOKAIbHO20 MUHUMYMA JAHO B 3aaHuu Array32).

Array35. [lan wmaccuB pasmepa N. HailiTu MUHUMANbHBIH M3 €ro JOKaJIbHBIX
MaKCUMYMOB (OIpeeICHUE T0KANIbHO20 MAKCUMYMA JAHO B 3aaHuu Array33).

Array36. Jlan maccuB pasmepa N. HaiiTu MakcuManbHBIM U3 €ro 3JIEMEHTOB, HE
SBJISIOIIMXCST HU JIOKAIBHBIM MHUHHUMYMOM, HU JIOKQJIbHBIM MaKCHUMYMOM
(ompeneneHust JI0KanbHO20 MUHUMYMA W JOKAIbHO20 MAKCUMYMA JaHbl B
3amanusx Array32 u Array33). Ecaum Takux 3J€MEHTOB B MacCHMBE HET, TO
BbIBECTH 0.

Array37. Jlan maccuB pasmepa N. HaiiTu koimMuecTBO y4acTKOB, Ha KOTOPBIX €TO
AJIEeMEHThl MOHOTOHHO BO3pacTaloT.

Array38. [lan maccuB pasmepa N. HaiiTu konmmMuecTBO y4acTKOB, Ha KOTOPBIX €TO
3JIEMEHTHl MOHOTOHHO YOBIBAIOT.



Array39. Jlan wMaccuB pasmepa N. HaliTh KOJWYECTBO €ro npomMediCcymikos
MoHomoHHOocmu (TO €CTh YYaCTKOB, HA KOTOPBIX €r0 3JI€MEHTHI BO3PACTAIOT WJIH
yOBIBAIOT).

Array40. JTano yucio R u maccuB A pasmepa N. Halitu s;meMeHT MaccuBa, KOTOPBIN
Haubonee 6auzoxk K uuciay R (To ecth Takoil snmemeHT Ay, IS KOTOPOTO
BennunHa |Ag — R| siBisieTcss MUHUMAIBHOR).

Array4l. Jlan maccuB pasmepa N. Haiftu nBa coceqHux sjeMeHTa, CyMMa KOTOPBIX
MaKCUMaJlbHa, ¥ BBIBECTH 3TH AJIEMEHTHI B TTOPSIIKE BO3pACTaHUS UX UHJICKCOB.

Array42. Jlano yucio R m maccuB pasmepa N. Haiftu nBa cocemHux sjiemMeHTa
MaccuBa, CyMMa KOTOpPBIX HamOojee Onm3ka K 4Yucily R, W BBIBECTH JTH
AJIEMEHTBI B TIOPSIKE BO3pacTaHUs WX HMHACKCOB (ompeneneHue Hambosee
OJIM3KUX YKCell JaHOo B 3ajaHuu Array40).

Array43. Jlan menouucieHHbi MaccuB pazMepa N, Bce 3JIEMEHThI KOTOPOTO
YHOpAI0YEHbl (MO BO3pAacCTaHUIO WM 1O YyObIBaHMIO). HailTm KoJmyecTBO
Pa3IMYHBIX JIEMEHTOB B TAHHOM MAaCCHUBE.

Array44. Jlan 1eno4ucieHHbIH MaccuB pazmepa N, comepkamuiéi poBHO JBa
OJIMHAKOBBIX 3JieMeHTa. HailT HoMepa OIMHAKOBBIX 3JIEMEHTOB M BBIBECTH ITH
HOMEpA B MOPSIKE BO3PACTAHUA.

Array45. Jlan maccuB pasmepa N. Haiitu HOMepa nByX OMMKaWIINX 3JIEMEHTOB U3
ATOTO MaccuBa (TO €CTh 3JEMEHTOB C HAWMEHBIIMM MOIYJIEM DPAa3HOCTH) H
BBIBECTH 3TH HOMEpA B MOPSIIKE BO3paCTaHUSI.

Array46. Jlano uucino R u maccuB pazmepa N. HaliTu nBa pasinyHbBIX 3J€MEHTa
MaccuBa, CyMMa KOTOpbIX HauOosee Onu3ka K uuciay R, u BweiBecTH 3TH
ANIEMEHTBI B TIOPSIKE BO3pacTaHUS WX HMHACKCOB (OompeaeneHue Haubosee
OJIM3KUX YKCcell JaHOo B 3ajaHuu Array40).

Array47°. Jlan nenouncieHHblii MmaccuB pazmepa N. HaliTu KoamdecTBO paziuyHbIX
AJIEMEHTOB B IAHHOM MAacCCHBE.

Array48. Jlam muenouucneHHsii maccuB pasmepa N. Haiitu wmakcumanbHOe
KOJIMYECTBO €T0 OJMHAKOBBIX 3JIEMEHTOB.

Array49. Jlan wenouucieHHbli wMaccuB pasmepa N. Eciu oH  sBisercs
nepecmanoekotl, To ecTh coaepkuT Bce umcia oT 1 mo N, To BeBectH 0; B
MIPOTHBHOM CITy4ae BBIBECTH HOMEP MEPBOT0 HEIOMYCTUMOTO 3JIEMEHTA.

Array50. Jlan nenouncneHnubiii MmaccuB A pazmepa N, sBIsIONTUiCS TTepecTaHOBKOM
(ompenenenue nepecmaroéku NaHo B 3ananuu Array49). Haiitu kommnuecTBoO
uHeepcull B JAHHOW TNEPECTaHOBKE, TO €CTh TaKUX map 3JeMeHTOoB A u A;, B
KOTOPBIX OOJIBIIIEE YMCIIO HAXOIUTCS CJieBa OT MeHbIero: A; > A; npu | < J.

13.3 Paboma ¢ HecKosibKUMU Maccusamu

Array51. ansl maccuBbsl A u B ogunakoBoro pazmepa N. IlomeHsITh MecTamMu UX
COJIEPKMMO€ M BBIBECTH BHayaje 3J€MEHThI MpeoOpa30BaHHOIO MaccuBa A, a
3aTeM — DJIEMEHTBI IIPeoOpa30BaHHOro Maccusa B.



Array52. Jlan maccuB A pasmepa N. ChopmupoBath HOBBIM MaccuB B Toro ke
pa3Mepa, MEMEHThI KOTOPOTO OIMPEAETSIOTCS CIEAYIOMUM 00pa3oM:

2-Ag, ecimi Ak < 5,

B, =
« Ax/2 B poTHBHOM ciydae.

Array53. Jlansl aBa maccuBa A u B onunakoBoro pasmepa N. ChopMupoBaTh HOBBII
maccuB C TOTO ke pa3mepa, Kbl SIEMEHT KOTOPOT'O PaBeH MaKCUMAJIbHOMY
U3 2JIEMEHTOB MaccuBOB A 1 B ¢ TeM ke unmekcom.

Array54. Jlan uenouncneHHbli maccuB A pazmepa N. Ilepenucate B HOBBII
IIeJIOYUCIICHHBIN MaccuB B Bce yeTHbIE Yrca U3 UCXOTHOTO MaccHBa (B TOM K€
HOPsIZIKE) ¥ BBIBECTH pa3Mep MOIy4eHHOro MaccuBa B u ero cogepxumoe.

Array55. Jlan nenmouncieHabii MmaccuB A pasmepa N (< 15). Ilepenmcats B HOBBIi
IEJIOYUCIICHHBIA MaccuB B Bce »JeMEHThI ¢ HEYETHBIMU MOPSAKOBBIMU
Homepamu (1, 3, ...) ¥ BBIBECTH pa3Mep MOJYyYEHHOro MaccuBa B u ero
COZIEpKUMOE. Y CIIOBHBIW ONEPaTOp HE MCHOJIb30BATh.

Array56. Jlan nemounciaeHabii MaccuB A pasmepa N (< 15). Ilepenncats B HOBBIi
IEJIOYUCIICHHBIA MaccuB B Bce »dJIeMEHThl ¢ TOPSJIKOBHIMU HOMEpPAMH,
KpaTHbIMHU TpeM (3, 6, ...), U BBIBECTH pa3Mep IMOJIYyUYEHHOro MaccuBa B u ero
COAEPKUMOE. Y CIIOBHBIN OIEPATOP HE UCITOJIb30BATh.

Array57. Jlan uenouucnenubiii maccuB A pasmepa N. IlepenucaTte B HOBBII
[EJTOYHNCIICHHBIA MaccuB B Toro ke pazmepa BHauaie BCE DJIIEMEHTHI HCXOIHOTO
MacCHBa ¢ YeTHBIMH HOMEpPaMH, a 3aTeM — C HEUETHBIMHU:

Ay, Ay A, oo, A Az As,
VY CIIOBHBIN OnepaTop HE UCHOJIb30BaTh.

Array58. lan maccuB A pasmepa N. CdhopmupoBarh HOBBIII MaccuB B Toro xe
pasMepa Mo CIeAyIoleMy MpaBWiIy: 3JeMeHT By paBeH cymme 31eMEHTOB
MaccuBa A ¢ Homepamu ot 1 10 K.

Array59. lan maccuB A pasmepa N. CdhopmupoBarh HOBBIII MaccuB B Toro xe
pa3Mepa 10 CIEAyWIIeMy TmpaBuily: 2diemMeHT Byx paBeH cpenHemy
apupMeTHIECKOMY 2JIEeMEHTOB MaccuBa A ¢ HoMepamu oT 1 1o K.

Array60. [an maccuB A pasmepa N. CdhopmupoBarh HOBbII mMaccuB B Toro xe
pasMepa Mo CIeAyIoleMy MpaBWiIy: 3JeMeHT By paBeH cymme 31eMEHTOB
Mmaccua A ¢ Homepamu ot K o N.

Array6l. [lan maccuB A pasmepa N. CdhopmupoBarh HOBBIII MaccuB B Toro xe
pa3Mepa 10 CIeAylolleMy TmpaBuily: odneMeHT Byx paBeH cpenHemy
apupmMeTHIecKoMy y1eMeHTOB MaccuBa A ¢ Homepamu oT K 10 N.

Array62. Jlan maccuB A pasmepa N. CopmupoBaTth aBa HOBBIX MaccuBa B u C:
B MaccuB B 3ammcaTh Bce MONOKATEIIBHEBIE 3JIEMEHTHI MaccuBa A, B MaccuB C —
BCE OTpHUIIATEIbHBIC (COXpaHssl MCXOJIHBIA TOPSIOK CIICTOBAHUS DJIEMEHTOB).
BriBecTn BHauane pasmep M cojaepKUMoe MaccuBa B, a 3arem — pasmep u
coaepxkumoe maccuba C.



Array63. Jlansl 1Ba maccuBa A u B pazMepa 5, aiieMeHThI KOTOPBIX YIOPSA0UYEHBI 110
Bo3pacTtannio. OOBEIWHUTH OSTH MACCHBBI TaK, YTOOBI PE3YJIbTUPYIOIIHA
maccuB C (pa3mepa 10) ocTayicst ynmopsiio4eHHBIM 110 BO3pacTaHUIO.

Array64. Jlanbl Tpu uenouucieHHbix MaccuBa A, B u C pasmepa Np, Ng, Nc
COOTBETCTBEHHO, DJIEMEHTHl  KOTOPBIX  YIOPSAMOYECHBI TIO0  yOBIBAHHMIO.
OObeMHATh 3TH MACCHUBBI TaK, YTOOBI PE3yJbTUPYIONIUN IEeTOYNCICHHBIN
MacCHUB D (pa3mepa
Na + Ng + Nc¢) ocrasncs yrnopso4eHHbIM 0 YOBIBAHHUIO.

13.4 [lpeobpasosaHue maccusa

[Ipy BBITOMHEHWM 33aaHWKA W3 JAHHOTO ITYHKTAa HE CIEAYET HCIOJIb30BATh
BCIIOMOTaTEJIbHBIE MACCUBHI.

N3meHeHne anemMeHToB MaccuBa

Array65. Jlan maccuB A pasmepa N u menoe yuciio K (1 < K < N). TIpeodpazoBath
MacCCHB, YBEITUIHMB KXKIBIA €T0 3JIEMEHT Ha MCXOHOE 3HAYCHHE dIeMeHTa Ag.

Array66. Jlar nienouncieHHblid MaccuB pasmepa N. YBennuuTh BCe YETHBIC YHCIIA,
CoJiepiKalIrecss B MacCHBE, Ha HMCXOJHOE 3HAYCHHE IICPBOIO YETHOTO YHCIIA.
Ecin dYeTHple 4Wcaa B MacCHBE OTCYTCTBYIOT, TO OCTaBUTh MAacCHUB 03
U3MEHEHUU.

Array67. Jlan nmemouncieHHbI MaccuB pazmepa N. YBemTn4uTh Bce HEUETHBIC YHCTIa,
cojiepKalluecss B MacCHBE, Ha HCXOJIHOE 3HAYEHUE IMOCJIEAHEr0 HEUYETHOIO
yucia. Ecnu HedeTHbIe yncia B MacCUBE OTCYTCTBYIOT, TO OCTaBUTh MaccuB 0e3
U3MCHECHUU.

Array68. [lan maccuB paszmepa N. IloMeHATh MecTaMM €ro MHHUMAJIbHBIA H
MaKCHUMAaJIbHBIN 2JIEMEHTHI.

Array69. Jlam maccuB pasmepa N (N — uertHoe umcio). [ToMeHsAT, MecTamMu ero
TIEPBBII AJIEMEHT CO BTOPBIM, TPETUI — C YETBEPTHIM U T. JI.

Array70. lan maccu pazmepa N (N — detHoe unciio). [ToMeHATh MecTaMu MEePBYIO
Y BTOPYIO TIOJIOBUHBI MaCCHBA.

Array71. lan maccuB pasmepa N. [ToMeHATH MOPSAOK €ro 3JIEMEHTOB Ha 0OpaTHBIIA.

Array72. Jlan maccuB A pasmepa N u nmensie uncia K m L (1 < K < L < N).
[TepectaBuTh B 0OpaTHOM MOPSIKE DJIEMEHTHI MAaCCHBA, PACTION0XKEHHBIE MEXKITY
asteMeHTaMu Ak B A|, BKITFOYAst OTH DJIEMEHTEHIL.

Array73. Jlan maccuB A pasmepa N u mensie uncia K mw L (1 < K < L < N).
ITepectaBuTh B 0OpaTHOM MOPSIKE DJIEMEHTHI MAaCCHBA, PACIION0KEHHBIE MEXKITY
asmeMeHTaMu Ak M A|, HE BKJIIOYast OTH DJIEMEHTEHI.

Array74. Jlan maccuB pazmepa N. OOHYJIUTH 3J€MEHThl MacCHBa, PACIOIO0KEHHBIE
MEXAY €ro MHHUMaJbHbIM M MAKCHUMAaJbHBIM 3JeMEHTaMu (HE BKJIIOYas
MUHHUMAaJIbHBINA U MAaKCUMAJIbHBINA 2JIEMEHTHI ).



Array75. Jlan maccuB pasmepa N. IlepectaButrh B 0OpaTHOM MOPSIKE SJIEMEHTHI
MacCHBa, pACIOJIOKEHHBIE MEXKIYy €ro MHUHUMAJIBHBIM W MaKCUMaJIbHBIM
AIIEeMEHTaMH, BKITI0Yass MUHUMAJIBHBIA U MAaKCUMAJIbHBIN JJICMEHTHI.

Array76. [an maccuB pasmepa N. OOHYIUTb BCE €r0 JI0KAlbHblIE MaKCUMyMbl (TO
€CTh YMCIIa, OOJIBIIINE CBOUX COCEICH).

Array77. Jan wmaccuB pasmepa N. Bo3Bectu B KBaApar BCE €ro JIOKAIbHbIE
MuHuMymsl (TO €CTh YUCIIA, MEHBIIINE CBOMX COCEJIEH ).

Array78. [lan maccuB pazmepa N. 3aMeHUTHh KaxAblid AJIEMEHT MacCHBa Ha CpeHEe
apu(MeTHuyecKoe 3TOro JIEMEHTA U €r0 COCEICH.

Array79. Jlan maccuB pasmepa N. OcCylecTBUTh cO8ue HIEMEHTOB MAacCHBa BIIPaBO
Ha ofHy no3unmio (pu 3tom A; mepeiaer B Ay, Ay — B Ag, ..., A — B Ay,
a4 HCXOJHOE 3HAYEHHWE IMOCJIEeIHEro 3jeMeHTa Oyner mnorepsHo). llepssiii
AJIEMEHT MOJYYEHHOTO MacCHBa MOJIOKUThH paBHBIM ().

Array80. Jlan maccuB pazmepa N. OcyIecTBUTh co6ue HIIEMEHTOB MacCHBa BJIEBO Ha
oaHy no3uiuio (mpu 3toM Ay nieperaer B Ay1, An:s — B An g, ..., Ay — B Ay,
a WCXOJHOE 3HAauYeHWE TEepBOro HJIeMeHTa OymeT motepsHo). Ilocmemuuii
AIIEMEHT MOJYyYEHHOTO MaCcCHBa MOJIO0KUTH paBHBIM 0.

Array81. lan maccuB pasmepa N u 1ienoe uuciio K (1 < K < N). OcyiiectBuTh cosue
3JIEMEHTOB MaccuBa BIipaBo Ha K mo3uruit (ipu atom A; nepeitaet B Ax+1, Ap —
B Ak+2, ..., ANk — B Ay, a ucxosiHOe 3HaueHne K mocieHux 3JeMEHTOB OyAeT
noTepsiHo). [lepBrie K 371eMEHTOB MTOTy4eHHOTO MacCHBa MOJIOKHUThH paBHBIMH 0.

Array82. Jlan maccuB pa3mepa N u menoe gucio K (1 < K < N). OcymiecTBuTh cosue
2JIEMEHTOB MaccuBa BiIeBO Ha K mosuruii (mpu 3Tom Ay miepeiiner B Ak, An-1

— B Ank_1, ..., Ak+1 — B Ag, a uicxoaHoe 3HadeHue K rmepBhIX 371eMeHTOB OyaeT
notepsHo). Ilocmemuue K 3J€MEHTOB MOJYYEHHOTO MAacCHBA IOJIOXKUTH
paBHbIMH 0.

Array83. Jlam maccuB pa3zmepa N. OcCymecTBUTh yukiuueckuti cogue SIEMEHTOB
MacCHBa BIIPABO HA OJIHY Mo3uIuio (1pu 3ToM A; meperinet B Ay, A, — B A, ...,
AN —B Al)

Array84. Jlam maccuB paszmepa N. OcCymecTBUTh yukiuueckuti cogue SIEMEHTOB

MacCHBa BJIEBO Ha OHY mo3uiuio (mpu sToM Ay mepeiiaeT B Ay_1, An-1 — B Ano,
...,Al—BAN).

Array85. lan maccuB A pasmepa N m memoe umcno K (1 < K < 4, K < N).
OcCylecTBUTh yukIu4eckutl cogue 3JIEMEHTOB MaccuBa BhpaBo Ha K mosunuit
(mpu atoM A; mepeinetr B Axi1, Ao — B Axso, ..., Ay — B Ax). Homyckaercs
MCIIOJIb30BaTh BCIIOMOTaTeNbHBIA MAacCUB U3 4 3JIEMEHTOB.

Array86. an maccuB A pasmepa N m memoe umcno K (1 < K < 4, K < N).
OcCylecTBUTh yukIuyeckull cosue 3JIEMEHTOB MaccuBa BieBO Ha K mosunumit
(HpI/I 3TOM AN HepeﬁﬂeT B AN—K1 AN—l — B AN—K—la ceey A]_ — B AN—K+1)-
JlomyckaeTcst UCIOJIb30BATh BCIIOMOTaTENbHBIN MAaCCUB U3 4 DJIEMEHTOB.



Array87. Jlan maccuB paszmepa N, Bce d3JIeMEHTbI KOTOPOTO, KpOMe NEepBOTO,
YHOPSAOYEHBI TT0 Bo3pacTaHuio. Caenath MacCuB yHOPSAOYCHHBIM, TIEPEMECTHB
IIEPBBIM AJIEMEHT HA HOBYIO NO3ULIMIO.

Array88. Jlan MaccuB pasmepa N, Bce 3JE€MEHTBI KOTOPOTO, KpoMe IOCJEIHETO,
YIOPSIOYEHBI TT0 Bo3pacTaHuio. CenaTh MacCHB YIOPSA0YEHHBIM, IIEPEMECTHB
MOCIICAHHMA JIEMEHT Ha HOBYIO TTO3UIIHIO.

Array89. Jlam maccuB pasmepa N, Bce 3JIeMEHTBI KOTOPOTO, KpOME OJIHOTO,
YIOPSAIOYCHBI 10 yObBaHWI0. CHenaTh MacCHB YIOPSAOYEHHBIM, MEPEMECTHUB
AJIEMEHT, HAPYIIAOIINA YIOPST0YCHHOCTD, Ha HOBYIO TTO3HUIIHIO.

YananeHne v BCTaBKa 31IEMEHTOB

Array90. Jlar maccuB pa3mepa N u nenoe urciio K (1 < K < N). VaanuTs u3 MaccuBa
AJIIEMEHT C MOPSAKOBBIM HOMepoM K.

Array91. lan maccuB pasmepa N u rensie uncna Ku L (1 < K <L < N). Yaanute u3
MaccuBa 3MeMEeHTH ¢ HoMepaMu oT K 10 L BKIIOUMTENBHO U BBIBECTU pa3Mep
MOJYYEHHOTO MacCHBA U €0 COAECPKUMOE.

Array92. Jlam menouucneHHpli MaccwB pasmepa N. Yiganuth W3 MaccuBa Bce
HEYETHBIC YMCJIA U BHIBECTH pa3Mep MOJYyYEHHOTO MACCUBA U €T0 COJIEPKUMOE.

Array93. Jlan nenouncienapiii MaccuB pazmepa N (> 2). YmanuTh U3 MaccuBa Bce

AJIEMEHTBHl C YETHbIMM HoMepamu (2, 4, ...). YCJIOBHBIM omepaTop He
UCII0JIb30BAaTh.

Array94. Jlan nenouncieHapii MaccuB pazmepa N (> 2). YmanuTh U3 MaccuBa Bce
ANeMEeHThl ¢ HeyeTHbiIMM HoMepamu (1, 3, ...). YcnoBHbIM omnepatop He
UCII0JIb30BAaTh.

Array95. Jlam nenouncnenHplii MaccuB pasMmepa N. Yiganuth W3 MaccuBa Bce
COCETHHE OJMHAKOBBIC 3JIEMEHTHI, OCTABUB MX MEPBBIC BXOXKICHHUS.

Array96. Jlam nenouucneHHpli MaccuB pasmepa N. Yiganuth W3 MaccuBa Bce
OJIMHAKOBBIC PJICMECHTBI, OCTABUB UX MEPBBIC BXOXICHHUS.

Array97. Jlan uenouucineHHsli mMaccuB pasmepa N. Ygamuth W3 maccuBa Bce
OJIMHAKOBBIC JICMEHTBI, OCTABUB UX TOCIEIHUE BXOKICHUS.

Array98. Jlan muenouncnenHsli MaccuB pasmepa N. Ygamuth W3 maccuBa Bce
AIEMEHTBI, BCTPEUAIONINECS MEHEE TPEX pa3, W BBIBECTH pa3Mep IMOJYyYCHHOTO
MacCHBa M €T0 COAECPKIMOE.

Array99. Jlam uenouucnenspli mMaccuB pasmepa N. Ygamute W3 maccuBa Bce
AJIEMEHTHI, BCTpedaromuecs 0oyiee IBYX pas, U BBIBECTU pa3Mep MOIyUYEHHOTO
MacCHBa M €T0 COAECPKIMOE.

Arrayl00. [lan memouncinennplii MaccuB pazmepa N. YiganuTh W3 MaccuBa BCe
AJIEMEHTBI, BCTPEUAIOIINECS POBHO JIBa pa3a, U BBIBECTH pa3Mep IMOIYICHHOTO
MacCHBa M €T0 COAECPKIMOE.

Arrayl01. /Tan maccus pa3zmepa N u 1iemoe gucio K (1 < K < N). Iepen sanemerTom
MaccHuBa C TMOPSAJIKOBBIM HOMepoM K BCTaBUTH HOBBIM AJIEMEHT C HYJIEBBIM
3HAYEHHUEM.



Array102. Jlau maccuB pa3smepa N u memnoe gucio K (1 < K < N). ITocne anementa
MaccuBa C TIOPSIKOBBIM HOMEpPOM K BCTaBUTH HOBBIN JJIEMEHT C HYJICBBIM
3HaYCHHUEM.

Array103. Jlan maccuB pa3zmepa N. BcTaBuTh 371€MEHT ¢ HYJIEBBIM 3HAYCHUEM TIEpPE]]
MUHUMAJIBHBIM | ITOCJIe MAKCHMAaJILHOTO JICMEHTa MacCHBa.

Array104. Jan maccuB pasmepa N m mgBa mensix umcia K u M (1 < K < N,
1 < M < 10). Ilepen snemenTom maccuBa ¢ HomepoM K BcraBuTh M HOBBIX
AIIEMEHTOB C HYJIEBBIMU 3HAYCHUSMHU.

Array1l05. Jlan maccuB pasmepa N m gBa mensix umcia K u M (1 < K < N,
1 < M < 10). Ilocne anementa MaccuBa ¢ HoMepoM K BcTtaBuTh M HOBBIX
AJIEMEHTOB C HYJICBBIMH 3HAYCHUSMU.

Arrayl06. lan maccuB pa3zmepa N. [IpogyOGiaupoBath B HEM 3JIEMEHTHI C YECTHBIMH
HOMepamH (2, 4, ...). YCIIOBHBII orepaTop HE UCIOJIb30BATh.

Arrayl07. [lan maccuB pazmepa N. YTpoutb B HEM BXOXKJEHHUS BCEX DJIEMEHTOB C
HeueTHbIMU HOMepamH (1, 3, ...). YCIIOBHBII onepaTop HE UCIOJIb30BATh.

Arrayl108. Jlan maccuB pasmepa N. Ilepen KakIbIM MOJIOKUTEIBHBIM 3JIEMEHTOM
MacCHBa BCTaBUTH AJIEMEHT C HYJICBBIM 3HAUCHUEM.

Arrayl09. lan maccuB pasmepa N. Ilocie kaXaoro OTpUIIATETBLHOTO SJEMEHTA
MacCHBa BCTaBUTH AJIEMEHT C HYJICBBIM 3HAUCHUEM.

Array110. Jlan nenounciennsli MaccuB pasmepa N. [IpomybnupoBaTh B HEM Bce
YETHBIC YHUCIIA.

Arrayl1l1l. Jlan uenouucieHHbIM MaccuB pasmepa N. YTpouTh B HEM BXOXKIACHHS
BCEX HEUETHBIX YUCE.

CopTupoBka maccumBa

Arrayl12. Jlan maccuB A pasmepa N (< 6). YHOpsSIOYUTh €ro Mo BO3PACTAHHIO
METOZIOM COPTHPOBKHU HPOCMbIM 0OMeHOM («NY3bIPbKOBOU» COPMUPOBKOIL).
MPOCMATPUBAaTh MACCUB, CPABHUBASL €ro cocemaHue AeMeHThl (A u Ay, A; 1 Az
U T. 1.) U MEHSI1 UX MECTaMH, €CJIH JIEBBbIA 3JEMEHT mapbl OOJbIIE MPABOroO;
NMOBTOpUTH onucaHHble aercTBus N — 1 pa3. [{ns KOHTpOs 32 BBITOIHIEMBIMU
NEUCTBUAMM BBIBOAUTH COAEPKUMOE MacCHMBa IOCIE KaXAOro MpPOCMOTpA.
VY4ecTh, 4TO MpHU KaXAOM MPOCMOTPE KOJUYECTBO AHAIU3ZUPYEMBIX MAp MOMKHO
YMEHBLIUTH Ha 1.

Array113. Jlan maccuB A pasmepa N (< 6). YHOpsSIOYUTH €ro Mo BO3PACTAHHIO
METOJIOM COPTUPOBKHU MPOCMbIM 6blOOPOM: HAUTH MAKCUMAIBHBIA AJIEMEHT
MacCHUBa U MOMEHSTh €ro MectaMu ¢ nociaegHuM (N-M) 31eMeHTOM; BBIIOJIHUTh
onucanuble neiictBusg N — 1 pa3, kaxaelii pa3 ymeHblas Ha | KOJIMYECTBO
aHaJIM3UPYEMBIX JIEMEHTOB U BBIBOJIS COAEPKUMOE MACCHBA.

Arrayl14. Jlan maccuB A pasmepa N (< 6). YHOpsSIOYUTh €ro Mo BO3PACTAHHIO
METOJIOM COPTHPOBKH NPOCMbIMU 8CMABKAMU: CPABHUTH dJIEMEHTHI A; B A, W,
IIPH HEOOXOIMMOCTH MEHSISI UX MECTaMU, IOOUTHCS TOTO, YTOOBI OHU OKa3aJIiCh
YHOPSAIOYCHHBIMUA TI0 BO3pPACTaHUIO; 3aT€éM OOpaTUThCA K JJIeMEHTY Az U



IEPEMECTUTH €r0 B JIEBYIO (YK€ YHOPSAJOUYEHHYIO) YaCTh MACCHUBA, COXPAaHUB €€
YIOPSAIOYEHHOCTh; MOBTOPUTH ATOT MPOLECC ISl OCTAJIbHBIX 3JEMEHTOB,
BBIBOJIS CO/IEPKMMOE MacCHBa Mociie 00pabOTKH Kaxa0ro ajieMenTa (0T 2-ro 10
N-ro). IIpu BBINOJHEHUN ONMHMCAHHBIX IEUCTBHU yAOOHO HCIIOIB30BATH MPUEM
«Oappepa», 3amuChiBas OYEPEIHON OJJIEMEHT Tepea ero o0paboTKoil B
JOTIOJTHUTENBHBIN AIEMEHT MaccuBa Ay.

Array115. Jlan maccuB A paszmepa N. He n3meHsst JaHHBIN MacCHB, BBIBECTH HOMEpa
€ro 2JEMEHTOB B TOM IMOPSIIKE, B KOTOPOM COOTBETCTBYIONIUE UM SJIEMEHTHI
0o0pa3yloT BO3pacCTalONIyI0 IOCIEAOBATEILHOCTh.  VICTOMB30BaTh  METOA
«ny3vipvrkogoily copmuposku (cM. 3amanue Arrayll12), momuduiupoBaB ero
CIICIYIOMUM 00pa3oM: €037aTh BCIOMOTATEIbHBIA IEJTOYUCICHHBIN Maccus
Homepos |, 3amonHMB ero uuciaamu oT 1 mo N; mpocMmaTpuBaTth MaccuB A,
CpaBHMBAs Iaphl AJIeMEHTOB MaccuBa A ¢ Homepamu |y u |y, 1, u I3, ... 1 MeHss
MECTaMU COOTBETCTBYIOIIUE 3JIEMEHThI MaccuBa |, eciii JIeBbI JIEMEHT IMaphbl
Oonpiie mpaBoro. [loBropuB omucanHyro mnpoieaypy mnpocmorpa N—1 pas,
noJiyunM B MaccuBe | Tpedyemyro mociae0BaTeIbHOCTh HOMEPOB.

13.5 Cepuu uenbix 4yucern

Arrayl116°. Jlan nenourciennbii MaccuB A pasmepa N. HazoBem cepueii rpyminy
OIS UTYIIUX OJMHAKOBBIX 3JIEMEHTOB, & OIUHOU Cepuu — KOJIMYECTBO ITUX
AJIEMEHTOB (JIJIMHA cepUM MOKeT ObIThb paBHa 1). ChopMHpoBaTh JBa HOBBIX
nenovyrcieHHsix MaccuBa B m C ogmHakoBoro pasmepa, 3amucaB B maccuB B
JUTMHBI BCEX CEpU MCXOJHOTO MaccuBa, a B MaccuB C — 3HAYCHUS DJIEMEHTOB,
00pa3yroMx 3TH CEPUU.

Arrayll7. Jlan nenouucneHHslii MmaccuB pazmepa N. BcraButh mepen Kaxzol ero
CepHUel JIEMEHT C HYJIEBBIM 3HAYEHUEM.

Array118. Jlan uenouucneHsslii MmaccuB pazMmepa N. BceraButh mocie Kaxmol ero
CEpHH DJIEMEHT C HYJICBBIM 3HAUCHUEM.

Arrayl19. Jlan nenouucnennsli MaccuB pasmepa N. IIpeoOpazoBarh Mmaccus,
YBEJIMYUB KXKAYIO €0 CEPHUIO HAa OJIUH DIIEMEHT.

Array120. [lan uenourcieHHbIN MaccuB pasmepa N, comepkaiuii mo kpatHei mepe
OJIHy cepulo, JyiMHa KoTopoil Oombine 1. IIpeobpa3oBaTh MaccuB, YMEHBIIUB
KKIYIO €r0 CEPHIO Ha OJIMH AJIEMEHT.

Arrayl21. Jlano uenoe uucio K (> 0) u menouncieHHpli maccuB pasmepa N.
[IpeoOpazoBarh MaccuB, yaBOuB JiMHY ero cepun ¢ Homepom K. Eciu cepuii B
MaccuBe MeHbIIe K, To BEIBECTH MacCuB 0€3 N3MECHCHHI.

Arrayl22. Jlano uenoe uucio K (> 1) u menouncinennslii maccuB pasmepa N.
VY nanute u3 maccuBa ceputo ¢ HomepoMm K. Ecnu cepuii B maccuBe meHble K,
TO BBIBECTH MacCUB 0€3 N3MEHEHUH.

Arrayl23. Jano uenoe uucio K (> 1) u menouncienneii maccuB pasmepa N.
[ToMeHsTh MEecTaMu MEPBYIO CEPUIO MaccuBa U ero ceputo ¢ Homepom K. Eciam
cepuii B MacCuBe MeHbIIE K, TO BEIBECTH MacCHUB 0€3 N3MEHEHHM.



Arrayl24. Jlano uenoe uucio K (> 0) u uemouncieHHbli MaccuB paszmepa N.
[TomeHsTH MeCTaMH TOCIEAHIOD CEPUI0 MacCHUBa M €ro ceputo ¢ Homepom K.
Ecnu cepuii B MaccuBe MmeHblIe K, TO BbIBECTH MaccUB 0€3 N3MEHEHHIA.

Arrayl25. Jano menoe ymcio L (> 1) m menouucineHHbli MaccuB pa3mepa N.
3aMEHUTh KXY CEPHI0 MAacCHBa, JJIMHA KOTOpPOW MeHbIne L, Ha oauH
AJIEMEHT C HYJICBBIM 3HAYCHUEM.

Arrayl126. Hdano menoe umciao L (> 0) um menouucineHHbli MaccuB pa3mepa N.
3aMEeHUTh KaXIYI0 CEPHIO0 MacCHBA, JUIMHA KOTOpOW paBHA L, HA OOWH dIEMEHT
C HYJICBBIM 3HAUCHHUECM.

Arrayl27. Hano menoe uucio L (> 0) um menouucineHHbli MaccuB pa3mepa N.
3aMEHUTh KaXIYI0 CEpUI0 MacCuBa, JJIMHA KOTOpoil Oombine L, HAa oauH
AJIEMEHT C HYJICBBIM 3HAUCHUEM.

Arrayl28. Jlan nenouucinennsii MaccuB pasmepa N. IIpeoOpaszoBarh Maccus,
YBEJIMYHB €T0 TIEPBYIO CEPHUIO HAMOOIBIICH IJTMHBI HA OJTMH JICMEHT.

Arrayl29. Jlan nenouucinennsii MaccuB pasmepa N. IIpeoOpaszoBarh Mmaccus,
YBEJIMYUB €T0 TIOCTIEIHIOI CEPUI0 HAaUOOIbIIIEH JTMHBI HA OJTUH SJIEMEHT.

Arrayl30. Jlan nenouucinennsii MaccuB pasmepa N. IIpeoOpazoBarh Mmaccus,
YBEJIMYHB BCE €r0 CEPUH HAMOOIBIICH IJTMHBI HA OJTMH JICMEHT.

13.6 MHoxecmea moyek Ha rniockocmu

JIJIst XpaHEeHHsI JaHHBIX O KaKJI0M Ha0Ope TOUYeK CleAyeT MCIOJIb30BaTh IO JIBa
MacCHBa: IEPBBIH MAacCHUB JUISI XpaHCHHUS aOCIUCC, BTOPOH — IS XpaHCHHS
opAvHAT. MOXHO TaKXe HCIIOJIb30BaTh MAacCHB 3anucell ¢ IBYMs TOJSAMH (CM.
3amanue Param64).

Arrayl31. /lano maoxectBO A u3 N Touek Ha TUIOCKOCTH M Touka B (Touku 3amaHb
CBOMMHU KoopauHaTamu X, Y). Haiitu Touky wu3 mHOXectBa A, Hambosee
onu3kyto k Touke B. Paccmosinue R mexny Toukamu ¢ koopauHaTamu (X, Y1) U

(X2, Yo) BEIIMCTsAETCS IO hopMmyie: R = \/ (X, — %)+ (Y, = ¥,)°.

Arrayl32. Jlano muoxectBo A 3 N Todek (TOYKH 3aJlaHbl CBOMMHU KOOPJAMHATAMHU
X, Y¥). Cpenu Bcex TOUEK 3TOr0 MHOKECTBA, JICKAIIUX BO BTOPOM YETBEPTH,
HaWTU TOUYKY, HauOoJiee YAAJICHHYIO OT Haudaja KoopauHaT. Ecin Takux Touek
HET, TO BBIBECTH TOYKY C HYJICBBIMH KOOPJIMHATAMH.

Arrayl33. Jlano muoxectBo A 3 N Todek (TOYKH 3aJlaHbl CBOMMHU KOOPJAMHATAMHU
X, ¥). Cpean Bcex TOYEK 3TOr0 MHOYKECTBA, JIEKAIMX B MEPBOM WM TPEThEH
YETBEPTH, HAUTH TOYKY, HanboJiee OJIM3KYIO K Hadady KoopauHat. Ecim Takux
TOYEK HET, TO BBIBECTH TOUKY C HYJIEBBIMU KOOPIMHATAMH.

Arrayl34. Jlano muoxectBo A 3 N Todek (TOYKH 3aJlaHbl CBOMMHU KOOPJAMHATAMHU
X, Y). HaliTu mapy paziIMYHBIX TOYEK ATOTO MHOXKECTBA C MaKCUMaJbHBIM
PacCTOSIHUEM MEXKy HUMH M CaMO 3TO PacCTOsTHUE (TOYKU BBIBOJSITCSI B TOM K€
HOpsKE, B KOTOPOM OHH MEPEUMCIICHBI P 3aJaHiK MHOKeCTBa A).



Array135. Jlanst MmHOXecTBa A 1 B, coctosiimue coorBerctBeHHO n3 N; u N, Touek
(TOukM 3a/laHBI CBOMMH KOOpAWHATAMH X, Y). HaliTh MuHUMaIbHOE paccTosIHUE
MEXIy TOYKAaMH ITHX MHOXKECTB M CaMU TOYKH, PACIOJIOKCHHBIC Ha ATOM
paccTosiHUM (BHa4aje BBIBOJAWTCS TOYKA M3 MHOXKECTBAa A, 3aTeM TOYKa W3
MHOKecTBa B).

Arrayl36. lano muoxectBo A m3 N Touek (N > 2, TOYkM 3agaHbl CBOUMHU
KoopauHatamu X, Y). HalTu Takyr TOYKy M3 JaHHOTO MHOXKECTBAa, CyMMa
PACCTOSIHUI OT KOTOPOM /10 OCTAJIbHBIX €ro TOYEK MHUHHUMAJIbHA, U CaMy 3Ty
CyMMY.

Arrayl37. Jlano muoxkectBo A u3 N todek (N > 2, TOUkd 3aaHbl CBOMMH KOOP-
nuHatamu X, Y). Halitu HamOonbpmuii mnepuMerp TPEYroJIbHUKA, BEPIIMHBI
KOTOPOTO MPUHAJUIEKAT PA3IMYHBIM TOYKAM MHOXXeCTBa A, U CaMH 3TH TOYKH
(TOYKH BBIBOASTCS B TOM JK€ TOPSAJKE, B KOTOPOM OHHM TEPEUUCICHBI TPU
3aJJaHMK MHOXeECTBa A).

Array138. Jlano muoxxkectBo A u3 N touek (N > 2, TOUkd 3aaHbl CBOMMHU KOOP-
nuHatamMu X, Y). HaliTm HauMeHBIIUN TepUMEeTp TPEYTrOJbHUKA, BEPIIHHBI
KOTOPOTO MPHHAJJIEKAT Pa3IMUHBIM TOUYKaAM MHOXKECTBAa A, M CaMH ATH TOYKH
(TOYKH BBIBOJATCS B TOM JKE€ IOPSIKE, B KOTOPOM OHH IIEPEUUCIICHBI IMPU
3aJlaHud MHOKECTBa A).

Array139. /lano mHOXkecTBO A n3 N TOYEK C IETOYHNCICHHBIMU KOOpAMHATaAMH X, Y.
Tlopsdox Ha KOOPAMHATHOM IJIOCKOCTH OIPEACIIUM CIEAYIOIMNUM 00pa3oM:
(X1, Y1) < (X2, ¥2), eciau 100 X; < Xp, THOO X1 = Xp K Y1 < Y.
PacnoyiouTh TOYKM AAHHOTO MHOXECTBA MO BO3PACTAHUIO B COOTBETCTBUU C
YKa3aHHBIM TOPSIKOM.

Array140. /lano mHokecTBO A n3 N TOYeK C 1eTOYMCIIEHHBIMU KOOpAUHATaMU X, Y.
Topsdox Ha KOOPAMHATHOM IJIOCKOCTH OIPEACIIUM CIEAYIOIMNUM 00pa3oMm:
(X1, Y1) < (X2, Y2), eciu 100 X; + Y1 < Xp + Yo, 1UO0 Xg + Y1 = Xp + Yo M Xg < Xa.
PacmonokuTh TOYKKM JAHHOTO MHOXXECTBA 1O YOBIBAHWUIO B COOTBETCTBHH C
YKa3aHHBIM TTOPSIKOM.

14 [1BymepHble maccmBbl (Matpuubl): rpynna Matrix

VYcnosue Buaa «aaHa marpuia pazmepa M x N» o3HauaeT, yTo BHadaje JaeTcs
Gaxmuyeckutl pazmep IBYMEPHOTO MacCHUBa-MaTpHIbl (KOJUYECTBO CTPOK M
KoJimuecTBo cTtojioroB N), a 3areM TPUBOIATCS DJIEMEHThI 3TOr0 MacCHUBa
(komuecTBO 1eMeHTOB paBHO M-N). Ecnu B 3a1aHuu SIBHO HE yKa3bIBAETCS, KaKHUe
3HAQ4YEHUsI MOTYT MPUHUMATh pa3Mepbl UCXOIHON MAaTPHIIbI, TO MPEANO0JIAraeTcsi, 4To
M YHUCJIO CTPOK, U YHCIO CTOJOIIOB MOXKET MEHAThCA B mpexaenax ot 2 ao 10.
[TopsinkoBele HOMEpa HayaJdbHOW CTPOKM M HA4YaJbHOTO CTOJIOIA MAaTPHILGI
CUMTAIOTCS paBHBIMU 1. BBOA M BBIBOJ 3JIEMEHTOB MATPHUIIBI OCYIIECTBISIOTCS 1O
CMPOKAM.

Ksaopamnou mampuyeii nopsioka M Ha3bIBaeTCsl AByMEPHBIH MacCHUB-MaTpHUIIa
pasmepa M x M.



Ecnmu B 3amanuu, CBS3aHHOM C co3/laHueM (IpeoOpa3oBaHHMEM) MAaTpPHIIBI, HE
OMHCAaH PE3YNbTHPYIOMNNA HAOOP MAaHHBIX, TO MPEANOJAraeTcs, YTo 3TUM HaOOpOM
ABJsIETCA co3laHHas (mpeoOpa3oBaHHAs) MaTpuila, © HEOOXOAUMO BBIBECTH BCE €€
HIIEMEHTHI.

14.1 @opmuposaHue Mampuub! U 861800 ee 351eMEHIMo8

B 3amanuax Ha QopMupoBaHME MAaTpHIBl MPEANOJAraeTcsi, 4TO pa3Mep
pe3yNbTHpYIOMEH MaTpHIlsl He TpeBocxoauT 10 x 10.

Matrixl. Jlamer mnensle monoxutensHbie uncda M uw N, ChopmmpoBatsh
Heno4rcieHHyo Matpuily pazmepa M x N, y kotopoii Bce aseMeHTsI |-if cTpoku
umerot 3uadenne 10-1 (1=1, ..., M).

Matrix2. Jlamber nensle monoxutenbHbie uncaa M uw N, ChopmupoBath
[EJIOYUCIICHHYI0 MaTpuily padmepa M x N, y koTopoil Bce 3ieMeHThl J-ro
cTobma umerot 3adeHue 5-J (J=1, ..., N).

Matrix3. Jlanel 1enbie MmoaokuTeabHble unciaa M, N u HaGop u3 M umcen.
CdopmupoBate matpuily pasmepa M x N, y KOTOpoi B KaXJOM CTOJOIE
coJiepKaTcs BCE YKCIIa U3 UCXOJHOTO Habopa (B TOM K€ MOPSIZIKE).

Matrix4. [ansl uenble mojoxutenbHble uyucia M, N um HaGop w3 N uwmcen.
CdopmupoBate matpuiy pazmepa M x N, y KoTOpoil B KaxXIoil CTpOKe
COJIEpIKaTCs BCE YMCia U3 UCXOIHOTO Habopa (B TOM K€ MOPSAIKE).

Matrix5. Jlansl mesle moaokuTenbhbie unciaa M, N, gucio D u Habop u3 M umcen.
CdopmupoBats Matpury pasmepa M x N, y KoTopoii mepBbIii CTOJIOEII
COBIAJACT C HMCXOJHBIM HAaOOpPOM YHCEN, a AJEMEHTBHI KaKIOTO CIEAYIOIIETO
CTOJIOIA paBHBI CYMME COOTBETCTBYIOIIIETO 3JIEMEHTA MPEABIAYIIETO CTOJIOIA 1
gyucina D (B pesynbTaTe Kaxkaas CTpOKa MAaTPHUIBI OYJIET COACPKATh JIEMEHTHI
apugpmemuueckou npocpeccuir).

Matrix6. dansl 1enbie moyokuteabHbie unciaa M, N, gucio Q u Habop u3 N gucern.
Cdopmupoats maTpuily pazmepa M x N, y koTopoii niepBasi CTpoka COBIaaaeT
C UCXOJHBIM HAOOPOM YMCENl, a AIEMEHThl KaKI0M CIeIyIoNeld CTPOKH PaBHBI
COOTBETCTBYIOIIEMY dJIEMEHTY NpPEIbIAYIIeH CTPOKH, YMHOXKeHHOMY Ha Q (B
pe3yJbTare KakAbld CTOJIOEl] MaTpullbl OydeT CcoAepKaTh DJIEMEHTHI
2eoMempuyecKoll npocpeccut).

Matrix7°. Jlana marpuna pasmepa M x N u nenoe unciio K (1 < K < M). BeiBectn
aneMeHThl K-if CTpOKM AaHHOW MaTpUIbI.

Matrix8. /lana matpuia pasmepa M x N u nienoe uncio K (1 < K < N). BeiBectn
sneMeHThI K-ro ¢Tosa011a 1aHHOi MaTpHIIbL.

Matrix9. /lana matpuiia pasmepa M x N. BeiBecTr ee 31eMeHTBI, PacioioKEHHbBIC B
CTpPOKax ¢ 4YeTHBIMU HOMepamu (2, 4, ...). BBIBOJ 3J€MEHTOB MPOU3BOJIUTH O
CTpOKaM, YCJIOBHBIA ONIEPATOP HE UCTIOIb30BATb.



Matrix10. /lana matpuia pasmepa M x N. BeiBecTH €€ 3J1eMEHTBI, pacIioIOKEHHBIC B
cTONOIax ¢ HeuyeTHRIMU HoMepamu (1, 3, ...). BeIBOa 27€MEHTOB IPOM3BOINUTH
1o cToJ011aM, YCIOBHBIN ONEpaTop HE UCIOIb30BATh.

Matrix11l. [ana marpuma pasmepa M x N. BeiBecTn ee 3J€MEHTBHI B CIEIYIONIEM
HOpsAKE: MepBasi CTpoKa CJeBa HAlpaBo, BTOpasi CTPOKa CIIpaBa HaJeBO, TPEThs
CTpOKa CJIEBa HAIIPaBO, YETBEPTAsl CTPOKA CIIpaBa HAJIEBO U T. 1.

Matrix12. [ana marpuma pasmepa M x N. BeiBecTn ee 3J€MEHTBHI B CIEIYIONIEM
HOpsAKE: MEPBbIM CTOJIOEL CBEPXY BHHM3, BTOPOM CTOJIOEL] CHU3Y BBEPX, TPETHUM
CTOJIOE1 CBEPXY BHU3, UETBEPTHIN CTOIOECI CHU3Y BBEPX U T. 1.

Matrix13. Jlana kBaapatHas matpura A mopsimka M. Hauwnas ¢ snemenra Ag g,
BBIBECTH €€ DJIEMEHTBI CIEAYIONIUM 00pa3oM («yzoakamu»): BCE DJIEMEHTBI
NEePBOM CTPOKH; DJIEMEHTHI IIOCIEAHEr0 CTOJIONA, Kpome TepBoro (yxe
BBIBEJICHHOT'0) 3JIEMEHTA; OCTABIIHUECS 3JIEMEHTBHI BTOPOM CTPOKH; OCTABIIHECS
AJIEMEHTHI TPEATOCIICIHEr0 CTOJIONA U T. [I.; TMOCJAEIHUM BBIBOJIUTCS DJIEMEHT
AM,l-

Matrix14. Jlana kBaapatHas matpuiia A mopsaka M. Hauwnas ¢ snemenrta Ag g,
BBIBECTH €€ DJIEMEHTHI CJISAYIONIUM 00pa3oM («y2oakamu»): BCE DJIEMEHTBI
IepBOro CTONOIA; SJEMEHTBhI IIOCIEIHEH CTpOKH, KpoMe IiepBoro (yxke
BBIBEJICHHOTO)  dJJIEMEHTAa; OCTaBIIHMECS AJIEMEHTHI BTOPOTO  CTOJOIIA;
OCTAaBIIHECS JIEMEHTHI MPEANOCICTHEN CTPOKU U T. 1.; TIOCIEAHUM BBIBOJIUTCS
AneMeHT Aj .

Matrix15. Jlana kBampatHas marpuna A nopsaka M (M — HedeTHOe 4YHCIO).
Haunnast ¢ anemenTa A; ; 1 mepeMeniasich 0 YacOBOW CTPENIKE, BHIBECTH BCE €€
AJIEMEHTHI HO Cnupaau: TiepBasi CTPOKa, MOCIEIHUN CTONIOEI], TTOCIEeIHSAS CTPOKa
B OOpaTHOM TOpSI/IKE, MEPBBIM CTON0EI] B OOpaTHOM TOPSIAKE, OCTABIIMECS
AIEMEHTBI BTOPOW CTPOKHM W T. J.; TOCJCIHUM BBIBOJTUTCS IICHTPAIbHBIN
AIIEMEHT MaTpPHIIHI.

Matrix16. [lana kBaapatHas matpuina A mopsaka M (M — HewyeTHoe uwmcIIo0).
Haunnast ¢ snemenTta A;; U mepeMeniasch MPOTHUB YacCOBOM CTPENKU, BHIBECTH
BCE €€ DJIIEMEHTHI 710 CHUpaiu: TICPBBIA CTOJIOCII, TIOCIEAHSS CTPOKA, ITOCIICIHANA
cTonbery B oOpaTHOM TMOpsiAKe, TiepBasi CTpoKa B OOpaTHOM TOPSIIIKE,
OCTaBIIIMECS DJEMEHThI BTOPOTO CTOJONA WU T. M., TMOCIEIHUM BBIBOJUTCS
IICHTPATBHBIN 3JIEMEHT MATPHIIBL.

14.2 AHanus anemMeHmo8 Mmampuubl
Matrix17. dana matpuma pazmepa M x N u memoe uncio K (1 < K < M). Haiitu
CyMMY U ITPOMU3BEJIEHUE AIEMEHTOB K-il CTpOKH JaHHOI MaTpHULIbI.

Matrix18. [lana marpurma pasmepa M x N u memoe uncio K (1 < K < N). Haiitu
CYMMY | IPOM3BECHHE AIEMEHTOB K-T0 CcTONOIa TaHHOW MaTpPHIIBI.

Matrix19. [lana matpuma pasmepa M x N. JIjisg KakaoW CTPOKH MaTpHUIlbI HAWTH
CyMMY €€ 3JIEMEHTOB.



Matrix20. /lana martpuma pasmepa M x N. Jlns kaxmaoro crojlna mMaTpuilbl HAHTH
MIPOU3BEICHUE €T AIEMEHTOB.

Matrix21. Jlama wmatpuma pasmepa M x N. i Kakaod CTPOKM MAaTpHIBI C
He4eTHbIM HoMepoM (1, 3, ...) HaliTU cpegHee apuPMETHUECKOE €€ FITEMEHTOB.
VY CI0BHBIN ONIEPATOP HE UCIIOIB30BATb.

Matrix22. Jlana matpuna pazmepa M x N. JIJisg Kaxa0ro ¢ToJI0a MaTpHUIlhl ¢ YSTHBIM
HOMepoM (2, 4, ...) HAlWTH CyMMy €ro 3JIEMEHTOB. YCJIOBHBIM OmepaTop He
UCIIOJIb30BATh.

Matrix23. Jlana matpuma pasmepa M x N. B kaxmoil cTpoke MaTpuilsl HaWTH
MUHUMAaJIBHBIN 3JIEMEHT.

Matrix24. Jlana marpuma pasmepa M x N. B kaxmom cronOiie MaTpuibl HaHTH
MaKCUMAaJIbHBINA JIEMEHT.

Matrix25. Jlana matpunia pazmepa M x N. Haiitn HOMep ee CTPOKH C HauOOJbIIEH
CYMMOH 3JIEMEHTOB U BBIBECTU JJAHHBI HOMED, a TAKXKE 3HAUCHHE HauOOJIbLICH
CYMMBI.

Matrix26. Jlana matpuna pasmepa M x N. Haiitn HOMep ee cToidria ¢ HauMEHBIITIM
IIPOU3BEJCHUEM DJIEMEHTOB M BBIBECTH JaHHBIM HOMEp, a TaKKe 3HAUYCHUE
HAaWMEHBIIIETO MPON3BEICHHUSI.

Matrix27. Jlama wMatpuna pasmepa M x N. HaiiThu MakCUMaJbHBIA CpeIu
MUHHAMAJTBHBIX 3JIEMEHTOB €€ CTPOK.

Matrix28. Jlama wMatpuma pasmepa M xN. Haiitu MuHMMaTBHBIH cpenu
MaKCUMaJIbHBIX 2JIEMEHTOB €€ CTOJIOIOB.

Matrix29. Jlana marpuma pasmepa M x N. B kaxmoii ee cTpoke HalTH KOJIHYECTBO
AJIEMEHTOB, MEHBIIUX CPEIHEro apu(pMETUYECKOrO0 BCEX JJIEMEHTOB ATOM
CTPOKH.

Matrix30. [lana matpuna pasmepa M x N. B kaxxmom ee cToyIOIe HaWTH KOJIHMYECTBO
AIIEMEHTOB, OOJIBIIUX CPEIHETO0 apu(PMETHIECKOTrO BCEX DSJIEMEHTOB ATOTO
cTOJIONA.

Matrix31. Jlana marpuma pasmepa M x N. Haiitu HOMepa CTpOKH U CTOJIOLA IS
DJIIEMEHTa MAaTpHIlbl, HanboJiee ONM3KOTO K CpEAHEMY 3HAUCHHIO BCEX €€
AJIEMEHTOB.

Matrix32. [lana nenouucienHas matpuna pasmepa M x N. Haiitu Homep nepBoit u3
€€ CTPOK, COJIepKAIINX PABHOE KOJUYECTBO TOJIOKHUTEIBHBIX U OTPUIIATEILHBIX
AJIEMEHTOB (HYJIEBbIC JIEMEHTHI MAaTPUIILI HE YUUTHIBatOTCA). Ecim Takux cTpok
HET, TO BbIBeCcTH 0.

Matrix33. /lana 1enounciacHras Matpuia pazmMepa M x N. Haiitu HoMep mociieaHero
U3 €€ CTOJIOIOB, COJEPKAIIMX PaBHOE KOJMYECTBO TMOJIOKHUTEIBHBIX H
OTPUIIATETHLHBIX AJIIEMEHTOB (HYJIEBBIC AJIEMEHTHI MATPHUIBI HE YUYUTHIBAIOTCH).
Ecnu takux ctonbioB Het, TO BeiBecTH 0.



Matrix34. [lana nenouncinennas marpuia pasmepa M x N. Haiitu HoMep mocineanei
13 €€ CTPOK, COAEpIKaIuX TOJIBKO 4YeTHbhIe uyucia. Eciam Takux CTpOK HET, TO
BbiBecTH 0.

Matrix35. /lana menouuncienHnas marpuia pasmepa M x N. Haiitm HOMep niepBoro u3
€€ CTOJIOIOB, COJIEPKAIIIUX TOJIBKO HeueTHbIe yKciia. Ecinu Takux cToa0I0B HET,
TO BbIBECTH .

Matrix36. Jlana nienmounciienHast Marpuia pasmepa M x N, ameMeHTBbI KOTOPOH MOTYT
npuHuMath 3HadueHuss oT 0 mo 100. Pa3znuuHble CTPOKM MaTpHUIlbl HA30BEM
NOXOXMCUMU, €CIIA COBIAJAIOT MHOXECTBA YMCEN, BCTPEUAIOIIUXCA B OITUX
cTpokax. HalTu KOJIM4YecTBO CTPOK, MOXOXXKUX Ha TMEPBYIO CTPOKY JAaHHOU
MaTpPHUIIBIL.

Matrix37. Jlana rienmounciieHHast Matpuia pasmepa M x N, a1ieMeHTbI KOTOPOH MOTYT
npuHuMaTh 3HadeHuss oT 0 mo 100. Paznuynbie CTONOIBI MaTPHUIBI HA30BEM
NOX0JCUMU, €CIIA COBIIQAIOT MHOKECTBA YHCEN, BCTPEYAIOIIMXCS B ITHX
cronbrax. HaiiTm koimyecTBO CTOJIOIOB, MOXO0XKMX Ha IOCJIETHHN CTOIOeI]
JAHHOW MaTpHIIbI.

Matrix38. [lana nesnounciacHHas Matpuiia pasmepa M x N. Haiitu kojmuecTBO ee
CTPOK, BCE 3JIEMEHTHI KOTOPBIX Pa3THMYHEI.

Matrix39. Jlana nesnounciacHHas Matpuna pasmepa M x N. Haiftu kojuuecTBO ee
CTOJIOIIOB, BCE DJIEMEHTHI KOTOPBIX Pa3IUJHBI.

Matrix40. [lana nenourcienHas marpuia pasmepa M x N. Haiitu HoMep mocieanei
U3 €€ CTPOK, COAEPIKAIINX MAKCUMAITBHOE KOJIMIECTBO OJIMHAKOBBIX AJIEMEHTOB.

Matrix41. /lana nenouncieHHas MaTpuia pasmepa M x N. Haiitu HoMep mepBoro u3
ee CTONOIOB, COACpXAIMWX MAKCUMajJbHOE KOJWYECTBO  OJMHAKOBBIX
AJIEMEHTOB.

Matrix42. Jlana marpuna pasmepa M x N. HaliTu koiau4uecTBO €€ CTPOK, JIEMEHTHI
KOTOPBIX YIOPSIA0OUYEHBI TT0 BO3PACTAHMUIO.

Matrix43. dama wmarpunma pasmepa M x N. Halitu komudecTBO ee CTOJOIOB,
AJIEMEHTHI KOTOPBIX YIOPSA0UYEHBI 10 YObIBAaHUIO.

Matrix44. Jlana matpuna pazmepa M x N. HaiiTh MUHUMAaIBHBINA CpEIy 3JIEMEHTOB
T€X CTPOK, KOTOPBIE YIOPSIOUYEHBI TUOO MO BO3pACTaHUIO, TMOO M0 YOBIBAHUIO.
Ecnu ynopsiioueHHble CTPOKH B MaTPHUIIE OTCYTCTBYIOT, TO BbiBecTH 0.

Matrix45. Jlana marpuna pasmepa M x N. HaiiTh MakCUMabHBIH CPEeId DJIEMEHTOB
TE€X CTOJIOIIOB, KOTOpBIE YMOPSAOUYEHBI JHOO 1O BO3pacTaHUIO, JIMOO TIO
yObIBaHMI0. Eciin ymopsgodeHHbIe CTOJOIBI B MaTpPHUIlE OTCYTCTBYIOT, TO
BbIBeCTH 0.

Matrix46. Jlana uenouncicHHas Matpuia pasmepa M x N. Haiitu snemenr,
ABJISIFOLIUICS MaKCHMAJIbHBIM B CBOEH CTPOKE WM MHUHUMAJIbHBIM B CBOEM
ctonbue. Ecnu Takoil 31eMeHT OTCYTCTBYET, TO BbiBecTH 0.



14.3 [lpeobpa3osaHue mampuubl

[Ipu BbINOJNIHEHUH 3aJaHUM M3 JTAHHOTO MYyHKTa (32 UCKIIOUEHUEM 3aJaHuil
Matrix74 u Matrix75) He ciieZyeT KCI0JIb30BaTh BCIIOMOTATEIbHBIC IBYMEPHBIC Mac-
CUBBI-MaTpPHUIIbI.

Matrix47. Jlana matpura pasmepa M x N u nienbie uncna Ky 1 K; (1 < K < K; < M).
[ToMeHATH MecTaMK CTPOKK MaTpHIlbl ¢ Homepamu K u K.

Matrix48. Jlana marpurna pazmepa M x N u mensie uncia K; n K, (1 < K; < K; <N).
[ToMeHATh MecTaMH CTOJIOBI MAaTpHUIIbl ¢ HoMepamu K; u Kj.

Matrix49. [lama matpuma paszmepa M x N. IIpeoOpazoBaTh MaTpuily, MOMEHSB
MeCTaMH MUHUMAITbHBIN U MaKCUMAIIbHBIN 2JIEMEHT B KOXKJOH CTPOKE.

Matrix50. [lana matpuria pazmepa M x N. IIpeoOpazoBaTh MaTpuily, MOMCHSB
MECTaMU MUHUMAJIbHBIN 1 MaKCUMAJIbHBIN 3JIEMEHT B KaXKJIOM CTOJIOIIE.

Matrix51. Jlana marpuna pasmepa M x N. [ToMeHSITh MEeCTaMH CTPOKH, COAEPIKALIIC
MUHHAMAJIBHBIN 1 MAaKCUMAJTbHBIN DJIECMEHTHI MATPHIIBI.

Matrix52. Jlana wmarpuma pasmepa M x N. I[lomeHATh MecTaMu —CTOJOIIB,
coJiep Kalifne MUHIMATbHBIA U MAaKCHMATBHBIN DJIEMEHTHI MAaTPHIIHIL.

Matrix53. Jlana matpuiia pazmepa M x N. [ToMeHsATh MecTaMu cTONIOEI] ¢ HOMEpOM 1
U TIOCJIEIHUN M3 CTOJNOLIOB, COACPKAIIUX TOJBKO MOJIOKUTEIbHBIC DIIEMEHTHI.
Ecnu TpedyeMbIx CTOIOLOB HET, TO BBIBECTH MAaTpULly 0€3 U3MEHEHHI.

Matrix54. Jlana matpuia pazmepa M x N. [TomeHsaTs MecTamu croiioer ¢ Homepom N
Y TIEPBBIN U3 CTONOIIOB, COACPKAIIUX TOJHBKO OTpPHUIATEIbHBIC dJIeMEHTHI. Eciu
TpeOyeMbIX CTOJIOLOB HET, TO BHIBECTU MAaTPUIy 0€3 U3MEHEHUHN.

Matrix55. Jlana marpura pasmepa M x N (M — getnoe uucio). [TomeHsats MecTamMu
BEPXHIOI M HUYKHIOIO ITOJIOBUHBI MaTPHIIBIL.

Matrix56. /lana matpuna pasmepa M x N (N — ueTtHoe uncio). [TomeHsTh MecTaMu
JIEBYIO U MPABYIO ITOJIOBUHBI MATPHIIBI.

Matrix57. Jlana marpuna pasmepa M x N (M u N — dernsle uncia). [TomeHSITH
MECTaMH JIEBYIO BEPXHIOIO M ITPABYIO HIKHIOK YETBEPTH MATPHUIIBL.

Matrix58. Jlana marpuna pazmepa M x N (M u N — dernbie uuncia). [TomeHSITH
MECTaMH JICBYIO HIDKHIOIO M IPaBYIO BEPXHIOK YETBEPTH MATPHUIIBI.

Matrix59. Jlana marpuma pasmepa M x N. 3epkaibHO OTpa3WTh €€ 3JICMEHTHI
OTHOCUTEJIFHO TOPHU30HTAIHHOW OCH CHUMMETPUM MaTpullbl (TIpH  3ITOM
MIOMEHSIIOTCSI MecTaMu CTPOKH ¢ Homepamu 1l u M, 2 u M -1 u . n1.).

Matrix60. [lana marpuma pasmepa M x N. 3epkaabHO OTpa3uTh €€ 3JICMEHTHI
OTHOCUTEJILHO BEPTHKAJIBHOM OCH CHMMETPUM MATPUIBI (MIPU  ITOM
MMOMEHSIOTCSI MecTamu cToJo1bI ¢ Homepamu 1 U N, 2 u N — 1 u 1. 71.).

Matrix61. Jlana matpuma pasmepa M x N u nenoe guciio K (1 < K < M). Yaanuth
CTPOKY MaTpullsl ¢ HomepoM K.



Matrix62. Jlana marpura pasmepa M x N u nenoe uncio K (1 < K < N). Yaanuts
cTonben MaTpuiibl ¢ Homepom K.

Matrix63. Jlana wMatpuma pasmepa M x N. VYmamuTe CTpOKy, cojaepIKallyro
MHUHHMAJIbHBIN 2JIEMEHT MaTPHIIBI.

Matrix64. Jlama wmatpuma pasmepa M x N. VYaamute cronben, coaepikamuit
MaKCUMAaJIbHBIN 3JIEMCHT MaTPHIIBI.

Matrix65. Jlana wmatpuma pasmepa M x N. VYpaaute ee mnepBblid  crooer,
CoJZiep KAl TOJBKO TMOJOXKHUTEIbHBIE IeMeHThl. Ecnu TpeGyeMbIX cToIOIoB
HET, TO BBIBECTU MaTpHIly 0€3 U3MEHEHUH.

Matrix66. Jlama wmarpuma pasmepa M x N. Vmamute ee mociemaHuii cTONOEI,
COJICpKAINI TOJILKO OTPHIIATENIbHBIC 3JIEMEHThI. Eciiu TpeOyeMbIX CTOJIOOB
HET, TO BBIBECTH MaTPUILy 0€3 W3MEHEHUH.

Matrix67. {ana marpura pasmepa M x N, coaeprkainasi KaKk IMOJOXKHUTEIbHbIC, TaK U
OTpULIATETIBbHBIE DJIEMEHTHI. Y IaJIUTh BCE €€ CTOJOIIbI, COAEpIKAIIUE TOJBKO
MOJIOKHUTENIbHbIE d3JIeMeHThl. Ecin TpeOyembIX CTOJOIOB HET, TO BBIBECTH
MaTpHIly 0€3 U3MEHEHUH.

Matrix68. [lana marpuna pasmepa M x N u nenoe uucio K (1 < K < M). Ilepen
CTPOKOW MaTpuipl ¢ HOMepOM K BCTaBUTh CTPOKY U3 HyJIEH.

Matrix69. Jlana marpuma pasmepa M x N u nenoe uucino K (1 < K < N). ITocne
cToJi011a MaTpUIlbl ¢ HOMepoM K BCTaBUTH CTOJIOCI] U3 €IMHUIL.

Matrix70. Jlama marpuna pasmepa M x N. IlpoayGimpoBaTh CTPOKY MAaTpPHIIBI,
COJIEPIKaIIyl0 €€ MAaKCUMAaIbHBINA AJIEMEHT.

Matrix71. Jdanma martpuma pasmepa M x N. IlpoayGiampoBaTh CTOIOCI] MAaTPHIIB,
coAepkKallnuii €€ MUHUMAJIbHBIN JIEMEHT.

Matrix72. Jlana matpuiia pasmepa M x N. Tlepen mepBbiM CTONOIOM, COJACpPKAIUM
TOJILKO TIOJIOKUTENbHBIE JJIEMEHTHI, BCTAaBUTh CTONOEN u3 enuHul. Ecmu
TpeOyeMbIX CTOJIOLOB HET, TO BBIBECTU MATPUILYy 0€3 H3MEHEHUH.

Matrix73. Jlama wmatpuna pasmepa M x N. TIlocme mocmeanero crobia,
COJZIepKallIero TOJIbKO OTPULATENbHBIE AJIE€MEHTBI, BCTABUTh CTOJIOCL] U3 HYJIEH.
Ecnu TpedyembIx CTOIOI0OB HET, TO BBIBECTH MAaTpULly 0€3 U3MEHEHH.

Matrix74. [lana matpuiia pazmepa M x N. DiieMeHT MaTpuIlbl Ha3bIBACTCS €¢
JIOKAIbHbIM MUHUMYMOM, €CIIA OH MEHBIIIE BCEX OKPYKAIOIIMX €Tr0 3JIEMEHTOB.
3aMeHUTh BCE JIOKAJIbHBIE MHUHUMYMBI JaHHOW MaTpuilbl Ha Hymu. llpu
PEIICHUH JIOITyCKAETCS UCIIOIh30BATh BCIIOMOTATEILHYIO MATPHILY.

Matrix75. [lana matpuma pazmepa M x N. DiieMeHT MaTpuIlbl Ha3bIBACTCS e€¢
JIOKATIbHBIM MAKCUMYMOM, €CIIA OH OOJIbIIIE BCEX OKPYXKAIOIIUX €ro 3JIEMEHTOB.
[loMeHsATh 3HAK BCEX JIOKAJbHBIX MAaKCMMyMOB JIAHHOW MAaTpULbl Ha
ITPOTHUBOIIOIOKHBIMN. [Tpn peLIeHUH JOITYCKaeTCst UCII0JIb30BaTh
BCIIOMOTaTEIbHYI0 MaTPHILY.



Matrix76. Jlana marpuna pazmepa M x N. YHopsaouuTs ee CTPOKH TakK, 4TOOBI HX
NepBBIC AJIEMEHTHI 00Pa30BBIBANIM BO3PACTAIOIIYIO MOCIEI0BATEIBHOCTb.

Matrix77. dana matpuma pazmepa M x N. YopsounTh €€ CTOJIOMBI Tak, 9YTOOBI HX
MOCJIETHUE AJIEMEHTBI 00Pa30BbIBATN YOBIBAIOIIYIO MTOCIEI0BATEIBHOCTD.

Matrix78. Jlama marpuna pazmepa M x N. YropsaouuTh ee CTpOKH TaK, YTOOBI UX
MUHUMAJIbHBIE 3JIEMEHTHI 00Pa30BbIBAIN YOBIBAIOILYIO MTOCIEI0BATEIBHOCTD.

Matrix79. lana matpuma pazmepa M x N. YopsounTh €€ CTOJIOMBI Tak, 9YTOOBI HX
MaKCHUMaJIbHbBIE DIIEMEHTBI 00pa30BBIBAIIN BO3PACTAIOIIYIO
MIOCTIEIOBATEIBHOCTD.

14.4 [uazoHanu keaOpamHou mampuubl

Matrix80. [lana kBampatHas marpuna A nopsiaka M. Haliti cymmy seMeHTOB ee

271a6HOU OUA20HANU, TO €CTh IUAarOHAIM, COIEPKALLEH CIIEAYIOIIUE JIEMEHTHI:
Al,l; Az,z, A3,3, ceey AM,M-

Matrix81. Jlama «BampatHas wmatpura A mopsaka M. Haittu  cpennee
apu(MeTHyecKoe 3JIEMEHTOB €€ noOOYHOU OUa2OHAnU, TO €CTh JUaroHalu,
coJiepKallley CIEAYOIINE SJIEMEHTBL:

Artmy Aovss Asmz - Ama

Matrix82°. lana xBamgpatHas marpuna A mopsiaka M. Haiitu cymmy 31neMeHTOB
KaXX/I0M ee JAMaroHajy, MapajyieJbHON TJaBHOM (HayMHAas C OJHO3JIEMEHTHOM
auaroHanu Ag ).

Matrix83. Jlana kBanmpatHas Matpuna A mopsiaka M. Haiitu cymMMy 37I€MEHTOB
KaKJIOM ee JruaroHaiM, mapajuiebHON MOOOYHON (HauyMHAasl C OJTHOAJIEMEHTHOU
JAMaroHanu Ay 1).

Matrix84. Jlama «BampatHas wmatpura A mopsaka M. Haittu  cpennee
apu(pMETUIECKOE DJIEMEHTOB KaXXIOW €€ JMAaroHa M, MapajuieIbHON TIIaBHOM
(Ha4uMHasl C OJJTHORJICMEHTHOM JuaroHaiu Ay ).

Matrix85. Jlama «BanmpatHas wmatpura A mopsaka M. Haittu  cpennee
apu(pMETHIECKOE IIEMEHTOB KaXK/0M ee MuaroHaliu, rnapauiebHON moOOYHON
(HauMHAas ¢ OJJHORJICMEHTHOM TraroHanu Ay ;).

Matrix86. [lana kBaapaTHas marpuna A nopsiaka M. HaiiTh MUHUMAaTBHBIN 2JIEMEHT
I KOKJAOW €€  JuaroHaiyd, NapaulebHOM TJIaBHOM  (HAyuMHas C
OJTHORJIEMEHTHOM JuaroHanu Ay ).

Matrix87. Jlana kBaapaTHast matpuiia A nopsaka M. HaliTu MmakcuMabHBIN dJIEMEHT
JUIS  KaKJIOW €€ JWaroHajd, IapajulelIbHOM 1o0O0YHOM  (HayumHas C
OJTHORJIEMEHTHOM ruaroHasu Ay ;).

Matrix88. [ana xBaapaTHas marpuna nopsiaka M. OOHYIUTh DJIEMEHTBI MaTPUIIHL,
JIS)KAILIUE HUXKE TJIABHOM JUArOHAIA. Y CJIOBHBIM OIEPATOP HE UCIOJIb30BATh.
Matrix89. [ana xBaapaTHas marpuina mnopsaka M. OOHYIUTH 3JIEMEHTBI MaTPUIIH,

JIeXKaITe BBIIIE TOOOYHON JUaroHaH. Y CIIOBHBIM OIIEpaToOp HE MCI0JIh30BATh.



Matrix90. Jlana xBagpatHas maTpuiia mopsjaka M. OOHYJIUTh 3J€MEHTHI MaTPHIIbI,
JeXalue Ha MOOOYHOM [MaroHaid W HWXKE Hee. YCJIOBHBIM omeparop He
MCIIOJIb30BATh.

Matrix91. [lana xBaapaTHas marpuna nopsiaka M. OOHYIUTh BJIEMEHTBI MaTPHIIHI,
JeKalue Ha TJaBHOW JMaroHAld M BBIIIE HEE. YCIOBHBIM oOIepaTop He
MCIIOJIb30BATh.

Matrix92. [lana xBaapaTHas marpuna nopsiaka M. OOHYIUTh BJIEMEHTBI MaTPHIIHI,
JeKaIe OJHOBPEMEHHO BBINIE TJABHOM JMAaroHAM ¥ BBIINIE MMOOOYHOM
JIAArOHAJIA. Y CJIOBHBIW ONEPATOP HE UCIIOJIb30BATh.

Matrix93. [lana xBaapaTHas marpuna nopsiaka M. OOHYIUTh BJIEMEHTBI MaTPHIIHI,
Jexane OJHOBPEMEHHO BBIIIE TJIABHOM JUArOHAIM M HIDKE MNOO0YHOM
JIAArOHAJIA. Y CJIOBHBIN OIEPATOP HE UCIOIb30BATh.

Matrix94. lana xBaapaTHas marpuna nopsiaka M. OOHYIUTh BJIEMEHTBI MaTPHIIBI,
Jexanue OJHOBPEMEHHO HMKE TJIABHOM JMaroHainu (BKJIOYas 3Ty JUaroHab)
M BbIIE MOOOYHOM JuaroHanu (TakKe BKIIOYAsl ATy JMArOHajb). Y CIOBHBIM
OIepaTop HE UCIOIb30BATh.

Matrix95. [ana xBaapaTHas marpuna mopsaka M. OOHYIUTh 3JIEMEHTBI MaTpPHIIH,
Jexanue OJHOBPEMEHHO HMKE TJIABHOM JMaroHainu (BKJIOYas 3Ty JUaroHab)
U HWXKE MOOOYHON NHaroHaiy (TakXe BKIIOYas ATy JAUAroHajb). Y CIOBHBIM
OIepaTop HE UCIIOJIb30BATh.

Matrix96. Jlama kBangpatHas matpuia A mopsaka M. 3epkajabHO OTpa3UTh ¢
AJIEMEHTBI OTHOCHUTEIIPHO TJABHOM auaroHaau (IIPU ATOM JJIEMEHTHI TJIaBHOM
JVaroHald OCTaHYTCS Ha MPEXHEM MeCTe, SIEMEHT A;, TTOMEHSETCS MeCTaMu
c Ayy, snement A;j3 — ¢ Ay u T. a.). BcnomorartenbHyro MaTpuily He
UCIIOJIb30BATh.

Matrix97. Jlama kBagpatHas matpuiia A mopsaka M. 3epkajabHO OTpasUTh ¢
AJIEMEHThl OTHOCUTEIBHO TMMOOOYHON JuaroHaiud. (MpU OTOM  DJIEMEHTHI
noOOYHOW AMAroHaIM OCTaHYTCS Ha MPEKHEM MECTe, dJIEMEHT Aj ; TTOMEHSETCS
MecTaMu
¢ Aum, dmemenT Aj; — ¢ Ayim ¥ T. A.). BecmoMmorarenbHyto Marpuily He
UCIIOJIb30BATh.

Matrix98. lana kBaapatHas matpuiia A nopsaka M. ITosepHyTs ee Ha yroa 180°
(mpu 3TOM BeMeHT A; ; TOMeHsIeTcs MecTaMu € Ay v, 21eMeHT Aj, — ¢ Aymoa
U T. 1.). BcmomorarenbHyr0 MaTpHIly HE UCIIOJIb30BATh.

Matrix99. Jlana xBagpatHas marpuiia A mopsiaka M. TToeepHyth ee Ha yrox 90° B
MOJIOKUTEJIBHOM HAIpaBJIEHUH, TO €CTh MPOTUB YACOBOW CTPEIKH (IpPH 3TOM
snemeHt A;; mnepeiinetr B Ay, d7MeMeHT Ayi — B Aym U T. ).
BcnomorarenbHyro MaTpuily HE UCIIOIb30BaTh.

Matrix100. /lana kBaapatHas matpuiia A nopsaka M. TToBepHyTh ee Ha yroa 90° B
OTPHUIIATEIILHOM HAIPABJICHHUH, TO €CTh 10 YaCOBOU CTpeJKe (IIPU ATOM DJIEMEHT
A; 1 mepeiiner B Ajyn, dnemeHT Ajy — B Aym 4 T. A.). BcnomorarenbHyro
MaTpHILy HE UCIIOIh30BaTh.



15 CwumBonbl 1 CTPOKK: rpynna String

[Ipu BHIMONHEHUU 33JaHUN HAa 00pabOTKY pyCcCKHMX OYKB MOXHO CUYHMTATh, YTO
OykBa «&» B HCXOJHBIX CTPOKOBBIX JAHHBIX OTCYTCTBYET. DTO CBSI3aHO C T€M, YTO
pacrojoXeHUe [aHHOTO CHMBOJAa B KOJOBOM TaOdHIle HE COOTBETCTBYET €ro
PacMoJIOKEHUIO B PYCCKOM andaBUTe, U MOITOMY yYe€T CHUMBOJAa «&» BO MHOTHUX
aJIrOpuTMax TpeOyeT JOTOIHUTEIbHBIX IEHCTBUM.

15.1 Cumeorsbl u ux k00bl. DopmMupo8aHue cmpokK

Stringl. /lan cumBoa C. BeiBecTr ero ko0 (To ecTh HOMEp B KOJIOBOM TaOJHUIIE).

String2. Jlano nenoe uncio N (32 < N < 126). BeiBecTr cHMBOJI ¢ KOJ0M, paBHBIM N.

String3. [lan cumBoi C. BriBecTH /1Ba CHMBOJIA, TIEPBBIA U3 KOTOPBIX MPEIIICCTBYET
cumBory C B K0/10BOH TabymIie, a BTOpo# ciemyeT 3a cuMBojiom C.

String4. lano nenoe unciao N (1 < N <26). BeiBectu N niepBbIX nponuchvix (TO eCTh
3arjJaBHbIX ) OYKB JJATUHCKOTO ai(aBUTA.

String5. Jlano nenoe unciao N (1 < N < 26). BeiBectr N mocnegaux cmpounvix (TO
€CTh MAJICHbKUX) OYKB JIATUHCKOTO ajipaBuTa B OOpaTHOM MOpsAKe (HAaUMHAs C
OYKBBI «Z»).

String6. Jlan cumBon C, m3oOpaxkarmomuii mudpy wid OyKBy (JIATHHCKYIO WA
pycckyro). Ecoim C m3oOpaxkaer mudpy, TO BbIBeCTH CTpOKy «digity, eciu
JATUHCKYIO0 OYKBY — BBIBECTH CTPOKY «lat», eciii pyCCKyI0 — BBIBECTH CTPOKY
«rusy.

String7. Jlana Hemycrast cTpoka. BEIBECTH KOJIBI €€ TIEPBOTO U TIOCIICIHETO CUMBOJIA.

String8. Jlano menoe uucio N (> 0) u cumBon C. BriBectn cTpoky mumHbL N,
KOTOpasi COCTOHUT U3 CUMBOJIOB C.

String9. lano yetnoe yuciio N (> 0) u cumBosbl Cy u C,. BeiBecTr cTpoky /umnHbI N,
KOTOpasi COCTOUT M3 Yepeayromuxcs cuMBoJioB C; n C,, HaunHas ¢ C;.

Stringl0°. [lana ctpoka. BbIBecTH CTpOKY, COJEpIKalllyl0 T€ € CHMBOJIbI, HO
pacmooKeHHbIe B 00paTHOM MOPSAKE.

Stringll. Jlana Hemycrtas cTpoka S. BBIBECTH CTpPOKY, COAEPIKAIYIO CHMBOJIBI
CTPOKH S, MEXTy KOTOPHIMHU BCTaBJICHO 10 OJTHOMY TIPOOeIy.

Stringl2. Jlana nHemyctas ctpoka S u menoe umciao N (> 0). BeiBecTu CTpOKYy,
COJICPIKAIIYI0 CUMBOJIBI CTPOKHU S, MEXy KOTOPHIMU BCTaBJICHO 10 N CUMBOJIOB
«*» (3BE3/10YKA).

15.2 [locumeornbHbIl aHanu3 u ripeobpasosaHue CMpOoK.
Cmpoku u 4yucna

String13. Jlana ctpoka. [logcuntaTs KOIMYECTBO COAEPIKALIUXCS B HEH LUDP.

String14. Jlana ctpoka. [TogcuuTarh KOJUYECTBO COACPKALIUXCS B HEH MPOIMHMCHBIX
JATUHCKUX OYKB.



Stringl5. [lana ctpoka. IloacuutaTh 0OIee KOJIMYECTBO COACPIKAIIUXCS B HEH
CTPOYHBIX JIATHHCKUX M PYCCKUX OYKB.

String16. Jlana ctpoka. IIpeoOpa3oBaTh B HEil BCe MPOMMCHBIC JAaTHHCKUE OYKBBI B
CTPOYHBIC.

String17. Jlana ctpoka. IIpeoOpa3oBath B Hell BCce CTpoUHble OYKBBI (KaK JIATHHCKHE,
TaK M PyCCKHE) B TIPOIHUCHEIE.

String18. Jlana ctpoka. IIpeoOpa3oBath B Hell BCce CTpoUHble OYKBBI (KaK JIATHHCKHE,
TaK ¥ PyCCKHE) B IIPOIHUCHBIE, a PONUCHBIE — B CTPOYHBIC.

String19. Jlana ctpoka. Ecinu oHa mpeacTaBisger co0o# 3amuch LEIOro 4uciia, TO
BBIBECTU |, €ciii BELIECTBEHHOTO (C ApOOHON YacThi0) — BBIBECTH 2; €CIH
CTPOKY HeJb3sl Ipeo0pa3oBaTh B 4nciio, TO BeiBecTH (. Cuntath, 4TO ApoOHAS
YacTh BEIICCTBEHHOTO YHCJIA OTIACISAETCS OT €ro IEJI0OM YacTH IeCATHUYHOM
MOYKOU €. M.

String20. /laHo 1enoe MoJI0KUTETbHOE YHUCIIO0. BBIBECTH CUMBOIIBI, N300paKaroIme
uudpel 3TOrO yncia (B MOPSIIKE CIeBa HAMPABO).

String21. JlaHo 1eoe MoJIOKUTEIILHOE YHUCI0. BRIBECTH CHMBOJIBI, H300paXKaroIIye
nu@psbl 3TOTO Yucia (B MOPsIAKE CIipaBa HAJIEBO).

String22. Jlana ctpoka, u300paXkarolas Iejoe IMOJIOKUTEILHOE YUCIO. BriBecTn
CyMMy LU(]p 3TOTO Yuca.

String23. Jlana cTpoka, wu3o0paxaromas apupMETHIECKOE BBIpAXKCHHUE BHJIA
«<muppa>t<tudppa>=*...£<uudpa>», TIe Ha MeCTe 3HaKa ONEpaAlHNH «E»
HAXOJUTCSI CUMBOJI «+» WIH «—» (Hanmpumep, «4+7—-2—8»). BoiBecTn 3HaUeHHE
JAHHOTO BhIpaXkeHus (1e10€ YUCIIO).

String24. Jlana ctpoka, n300pakaroiiasi JBOMYHYIO 3aIUCh 1EJI0T0 MOJOKUTEIBLHOTO
yucia. BeiBecTr cTpoKy, M300paxkarolyro AECITUUYHYIO 3aMUCh 3TOTO YK€ YHCIIA.

String25. Jlama cTpoka, wu300paxkaromias — JECATHYHYIO  3alUCh  IEJO0T0
TIOJIOKUTEIIBHOTO Yncia. BeIBeCTH CTPOKY, N300pakaroNIylo JBOUYHYIO 3aIHCh
ATOTO KE YhCIIa.

15.3 Ob6pabomka cmpoK ¢ MOMOWbI cmaHOapmHbIX
yHKkyuu. lNouck u 3ameHa

B 3agaHusx, CBA3aHHBIX C TOMCKOM M 3aMEHOM MOICTPOK, MOYKHO CUHUTATh, YTO
UCXOJHAsl CTPOKAa HE COACPKHT NepPeKpuléaiowuxcs BXOXKICHUNH TpeOyeMbIX
nojactpok. B 3amanmsax String32, String35 u String38, kpome 3TOro, MOXKHO TaKKe
cuuTaTh, 4To yaaineHue (B String32 um String35) wim 3amena (B String38) mroboro
BXOXKICHMS TOACTPOKH HE IMPHUBEACT K IOSBICHHIO B CTPOKE HOBbIX BXOKICHHI
JTAHHOUW MOJICTPOKH.

String26. dano nenoe yucio N (> 0) u crpoka S. [IpeoOpa3oBaTh CTPOKY S B CTPOKY
mmabl N cremyronmm 006pa3oM: eciiv JyinHa CTpoku S 6osbiie N, To 0oTOpOCHTH
nepBble CUMBOJIBI, €CIH JIIMHA CTPOKH S MeHblie N, To B ee Hayajo J00aBUTh
CHUMBOIJIBI «.» (TOUKA).



String27. Mansl nensle nmonoxutenbabie unciaa Ny u N, u ctpoku S; u S,. [Tonyuntsb
U3 3TUX CTPOK HOBYIO CTPOKY, COAEpPKaITy0 mepBbie N; CHMBOJIOB CTPOKH S1 U
nocienaue N, CHMBOJIOB CTPOKH S, (B YKa3aHHOM TOPSIIKE).

String28. Jan cumBon C u crpoka S. YIBOUTH Kaxkaoe BXoxkicHHe cumBoiia C
B CTPOKY S.

String29. Jlan cumBon C u crpoku S, Sy. Ilepen kakapiM BXoxKAeHHEM cuMBoja C
B CTPOKY S BCTABUTh CTPOKY Sp.

String30. [an cumBon C u ctpoku S, Sg. ITocnme kaxkmoro BxoxkacHus cumBosa C
B CTPOKY S BCTABUTH CTPOKY Sp.

String31. Jlausl ctpoku S u Sy. [IpoBepuTh, COACPIKUTCS JI CTPOKA Sg B CTPOKE S.
Ecnu conepxxures, To BeiBecTH True, eciiu He copepKuTcs, To BeiBecTu False.

String32. Jlauel ctpoku S u Sy, HalTH KOJIMYECTBO BXOXKICHHHA CTPOKH Sy B
CTPOKY S.

String33. [lanbl ctpokd S W Sy YAanuTh M3 CTPOKH S TEPBYIO IMOJCTPOKY,
COBMAJAIONIYIO C Sg. Eciii coBMajaromumx mojCTPOK HET, TO BBIBECTH CTPOKY S
0€e3 U3MEHEHUIA.

String34. Jlausl cTpoku S U Sy, YIAIUTh M3 CTPOKH S TOCICAHIOK IMOJCTPOKY,
COBIAJAIONIYIO C Sg. Eciii coBMajaromux moJCTPOK HET, TO BBIBECTH CTPOKY S
0€3 U3MEHEHMUIA.

String35. [anbl ctpoku S U Sg. Y 1aIuTh U3 CTPOKH S BCE MOJCTPOKH, COBIAIAIOIIHE
¢ Sp. Ecnu coBmaaronux mojcTpoOK HET, TO BBIBECTH CTPOKY S 0€3 U3MEHEHUH.

String36. [danbl ctpoku S, S; U Sp. 3aMEHUTH B CTPOKE S MIEPBOE BXOKICHHUE CTPOKU
S; Ha CTPOKY S,.

String37. Jlaubel ctpoku S, S; u S;. 3aMeHUTH B CTpOKE S MOCieaHee BXOXKICHUC
CTPOKH S; Ha CTPOKY Sp.

String38. Jlausl ctpoku S, S; 1 Sp. 3aMEHUTH B CTPOKE S BCE BXOXKICHHS CTPOKH Sy
Ha CTPOKY S,.

String39. Jlana cTpoka, cojeprkalas Mo KpaiHed Mepe OJWH CHUMBOJ Ipolena.
BrIBecTH MOACTPOKY, PACIIONOKEHHYI0 MEXIY IMEPBHIM U BTOPBIM IMPOOEIOM
UCXOAHOM cTpokH. Ecnu cTpoka conepkKUT TOJIBKO OJMH MPOOEs, TO BBIBECTH
YCTYIO CTPOKY.

String40. Jlana cTpoka, cojeprkalas MO KpaiHed Mepe OJWH CHUMBOJ Ipolena.
BrIBeCTH MOJICTPOKY, PACIIONOKEHHYIO MEXTY MEPBBIM U ITOCICAHUM MTPOOETIOM
ucxoaHou ctpoku. Eciu cTpoka comepKUT TOJBKO OAMH MpoOes, TO BHIBECTH
MYCTYIO CTPOKY.

15.4 AHanu3s u npeobpaszosaHue crio8 8 CMPOKe
Bo Bcex 3alaHUAX JAaHHOI'O ITYHKTA IHNPEAIIojaractcia, 4To MCXOJHBIC CTPOKH
SBJIIAOTCA HCITYCTBIMH U HC COJACPIKAT HAYAJIbHBIX U KOHCYHbBIX Hp06eJ'IOB.

String41°. JlaHa cTpoka, COCTOSINAss U3 PYCCKHUX CJIOB, pa3JeICHHBIX MpoOeiaMu
(OTHMM WJIM HECKOJBKUMU ). HaliTh KOJIMUECTBO CJIOB B CTPOKE.



String42. Jlana ctpoka, coCTosiIIas M3 PYCCKHX CJIOB, HAaOpaHHBIX 3arjiaBHBIMHU
OykBaMH U pa3AClICHHBIX MpoOenaMu (OJHUM WM HECKOJbKHMH). Haiitu
KOJIMYECTBO CJIOB, KOTOPbIE HAYMHAKOTCA M 3aKAHYMBAIOTCA OJHOM M TOM XKE
OYKBOH.

String43. [lana cTpoka, coCTOsImas W3 PYCCKHUX CJIOB, HaOpaHHBIX 3arIaBHBIMHU
OykBaMH U pa3AClICHHBIX MpoOenamMu (OJHUM WM HECKOJbKHMH). Haiitn
KOJIMYECTBO CIIOB, KOTOPBIE COACPIKAT XOTS ObI OHY OYKBY «A».

String44. Jlana ctpoka, cocTosilias W3 PYCCKHX CIIOB, HAaOpaHHBIX 3arjlaBHBIMHU
OykBaMH U pa3AClICHHBIX MpoOenamMu (OJHUM WM HECKOJbKHMH). Haiitn
KOJIMYECTBO CIIOB, KOTOPBIE COAEPKAT POBHO TPHU OYKBBI «A».

String45. Jlana cTtpoka, cocTosIias W3 PYCCKUX CJIOB, pa3JeICHHBIX IMPOOeIaMu
(o1HUM MM HECKOJIbKUMU). HaliTu 1iimHy camoro KOpoTKOTO CJIOBA.

String46. Jlana ctpoka, cocrosiias M3 PYCCKHX CJIOB, Pa3JCICHHBIX MpoOeraMu
(0IHMM WJIM HECKOJBKUMU). HaliTu 1iiuHy caMoro JIMHHOTO CJIOBA.

String47. Jlana ctpoka, cocrosiias M3 PYCCKHX CIIOB, Pa3eiCHHBIX NpoOesaMu
(OIHUM WM HECKOJBKMMH). BBIBECTH CTPOKY, COAEpIKallyl0 3TH K€ CJIOBa,
pas3/esieHHbIe OTHUM CUMBOJIOM «.» (TOUKa). B KOHIIE CTPOKH TOUKY HE CTaBHUTb.

String48. Jlana crpoka, cocrosimas W3 PYCCKHX CJIOB, HaOpaHHBIX 3arjlaBHBIMH
OykBaMu U  pa3feleHHbIX TmpoOenamMu  (OJHMM WJIM  HECKOJIBKUMHU).
[IpeoOpa3zoBaTh KaKJ0€ CIOBO B CTPOKE, 3aMEHHB B HEM BCE MOCIEAYIOIIHE
BXOXKJICHHUSI €ro NIepBoil OyKBbI Ha CUMBOJN «.» (Touka). Hampumep, cimoBo
«MHUHUMVYM» nago npeobpazoBats B «MUHU.Y.». KonuyectBo npobenos
MEXy CIOBaMU HE U3MEHSTh.

String49. [lana ctpoka, cocTosilias M3 PYCCKHX CJIOB, HAaOpaHHBIX 3arjlaBHBIMHU
OykBaMHM U  pa3felieHHbIX TnpolenaMu  (OJHUM WM  HECKOJIBKUMHM).
[IpeoOpazoBarh Kaxao€ CIOBO B CTPOKE, 3aMEHHB B HEM BCE MPEIbIAYIIHE
BXOXJCHUS €ro mocjienHei OyKBbI Ha CUMBOJ «.» (Touka). Hampumep, cioBo
«MUHUMYM» nano npeobpazoBats B «. MHU.YM». KonudyectBo mpoGernos
MEXAY CI0BaMU HE U3MEHSATD.

String50. Jlana ctpoka, cocrosiasi U3 PYCCKHUX CJIOB, Pa3lEICHHBIX MpoOeraMu
(OIHMM WM HECKOJIbKMMH). BBIBECTH CTpPOKY, COAEPIKAIIYI0 3TH K€ CIJIOBA,
paszieJIieHHbIE OJHUM MPOOEIIOM U PACTIONOKEHHbBIE B 00pAaTHOM MOPSIKE.

String51. [lana cTpoka, cocTosmias M3 PYCCKHUX CJOB, HaOpaHHBIX 3arIaBHBIMHU
OykBaMU M pa3lelieHHbIX MpobOenaMu (OAHUM WM HECKOJbKMMHU). BriBecTu
CTPOKY, COJACpXKallyl0 AOTH KE CJOBa, pa3AClICHHbIE OJHUM TIPOOECIOM W
pacmoJioKeHHbIC B alihaBUTHOM TTOPSIJIKE.

String52. Jlana crpoka-npeaioskeHne Ha PyccKoM s3bike. IIpeoOpa3oBaTh CTPOKY
TakK, YTOOBI KaXKJ0€ CJIOBO HAYMHAJIOCH C 3aryiaBHOW OYKBbI. C080M CUUTATh
Ha0Op CUMBOJIOB, HE COJIEPIKAIIi MPOOETOB U OTPAaHUYCHHBIN MPOOEITaMH WK
Ha4aJIoM/KOHIIOM cTpoku. C0Ba, HE HAUMHAIOIINECS ¢ OYKBbI, HE U3MEHSTh.

String53. Jlana cTpoka-npeaioKeHne Ha PyCCKoM s3bike. [logcuuTaTh KOJIMYECTBO
COJIEpKAIMUXCS B CTPOKE 3HAKOB MPETTUHAHMUS.



String54. [lana ctpoka-npeaioKeHre Ha PyCCKOM si3bike. [loacunTaTh KOJMYECTBO
COJZIep KAIINXCS B CTPOKE TJIACHBIX OYKB.

String55. Jlana cTpoka-npeyIoKEHUE Ha PYCCKOM si3bIke. BrIBecTH camoe JJIMHHOE
CJIOBO B INPEIIOKECHUU. ECIIM TaKMX CJIOB HECKOJIBKO, TO BBIBECTH IIEPBOC U3
HUX. Cogom cUUTaTh HAOOpP CUMBOJIOB, HE COJAEpXKaIIHMiA MPOOEIOB, 3HAKOB
NpEeNWHAHUSA W OTPaHUYCHHBIM MpoOenaMu, 3HAKaMHA NPCNUHAHUS WA
Ha4aJI0M/KOHIIOM CTPOKH.

String56. [lana cTpoka-nipe/UIosKeHUe Ha PYCCKOM si3bIKe. BhIBECTH camMoe KOpOTKOe
CJIOBO B MpeayiokeHUH. Eciiu Takux CJIOB HECKOJIBKO, TO BHIBECTH MOCITEAHEE U3
Hux. Crnoséom cuyuTaTh HA0Op CHMBOJIOB, HE COJEpKAIUA MPOOEIOB, 3HAKOB
NpeNMHaHUus ¥ OTPaHWYEHHBIA TpoOeraMu, 3HAaKaMU TPEHUHAHWS —WIIH
HAYaJIOM/KOHIIOM CTPOKH.

String57. lana cTpoka-npeIoKeHHE ¢ H30BITOYHBIME IPOOeIaMHi MEXK]Ty CIIOBAMHU.
[IpeoOpazoBath ee Tak, YTOOBI MEX]TYy CIIOBaMH ObLIT POBHO OJMH MPOOEIL.

15.5 [ononHumernbHble 3adaHus Ha 0bpabomkKy cmpokK

String58. [lana ctpoka, conmepkamias no.Hoe umsi aiiia, TO €CTh UMS JHCKa,
CIIUCOK KaTajoroB (MyTh), COOCTBEHHO UMS U paclidupeHue. BelienuTs u3 3Toi
CTpOKH uMs (aiina (6e3 paciIrpeHus).

String59. [lana ctpoka, conmepkamias noHoe umsi (aiiia, TO €CTh UMS JHCKa,
CIIMCOK KaTajioroB (IIyTh), COOCTBEHHO UMS M paciiupeHue. BeiienuTs U3 atoit
CTPOKH paciiupenue aitna (6e3 mpeamecTByomel TOUKH).

String60. Jlana cTpoka, coepikanias mojiHoe uMs ¢aiisia. BeiaenuTs U3 3Toi CTpoKu
Ha3BaHHE TepBoro karajora (0e3 cuMBoyioB «\»). Ecimu ¢aitn comepxutcst B
KOPHEBOM KaTajiore, TO BBIBECTH CUMBOIT «\».

String61. lana cTpoka, cojepikanias mojiHoe uMs Qaiisia. BeiaenuTs u3 3Toi cTpoKu
Ha3BaHUE MOCJeqHero Karanora (6e3 cuMBoiioB «\»). Ecnu daiin cogepxurcs B
KOPHEBOM KaTaJIoTe, TO BBIBECTH CHMBOJT «\».

String62. Jlana cTpoka-mpeUIoKEHHEe Ha PYCCKOM s3bIke. 3ammdpoBaTh ee,
BBITIOJIHMB IMKJIMYECKYI0 3aMEHY KaKJ0il OYyKBBI Ha CIEAYIONIYIO 3a HEH B
angaBuTe U COXPAHUB IMPU ITOM perucTp OYkB («A» mepeinet B «b», «a» — B
«O», «b» — B «By», «s1» — B «a» u T. 1.). bBykBy «&» B andaBute HEe yIUTHIBATH
(«e» MomKHA MePEeXOIUTh B «K»). 3HAKU MPETIMHAHKS U MPOOEIIbI HE U3MEHSTh.

String63. [ana ctpoka-npeayioxkenue Ha pycckoM si3bike U unciio K (0 < K < 10).
3amugpoBaTth CTPOKY, BHINOJHUB LUKINYECKYIO 3aMEHy KaxJoW OyKBbI Ha
OYyKBY TOT'O )K€ PETUCTPa, PacIoyIOKEeHHYI0 B andaBute Ha K-i mo3uimu nocine
mudpyemon OykBsl (Hanmpumep, 11 K = 2 «A» nepeiiner B «By», «a» — B «BY,
«b» — B «I™», «1» — B «O» u T. A.). BykBy «&» B andaBuTe HE YUUTHIBATH,
3HAKW MIPENUHAHUS U TPOOENbl HE U3MEHSITh.

String64. Jlano 3ammpoBaHHOE MPEIOKEHHE HAa PYCCKOM sI3bIke  (Croco0
mmdpoBanus onucad B 3aganuu String63) u komosoe cmereHne K (0 < K < 10).
PacmmdpoBats npeajioxeHue.



String65. Jlano 3ammdpoBaHHOE TPEUIOKEHHE HAa PYCCKOM s3bIKE (CIIOCO0
muQpoBaHusl OMHCaH B 3alaHuu String63) U ero pacumppoBaHHBIN TEPBHIT
cumBoi C. Haiitu kogoBoe cMenienue K u pacimmdpoBath NpeioKeHUE.

String66. Jlana ctpoka-mpejioxeHue. 3ammdpoBarh ¢e, MOMECTUB BHAyYajle BCE
CHUMBOJIBI, PACIIOJIOKEHHBIE Ha YETHBIX MO3HIIUSAX CTPOKH, a 3aTeM, B 0OpaTHOM
MOPSIIKE, BCE CHMBOJIBI, PACTIONOKEHHBIC HA HEUETHBIX MO3UIUAX (HAIpUMeEp,
ctpoka «IIporpammay» mpeBpatutcs B «pramampoll»).

String67. [ano mpemioxeHue, 3amm(poOBaHHOE [0 TPABUIY, OIMHUCAHHOMY B
3amannu String66. PacimmdpoBaTh 3TO IpeIOKEHHE.

String68. Jlana ctpoka, coaepxkainas nudpsl U CTPOUYHBIC JaTHHCKHE OyKBbI. Ecin
OYKBBI B CTPOKE YIOPSIOYECHBI MO andaBuTy, TO BbiBecTd (; B MPOTUBHOM
cllydae BBIBECTH HOMEp MEPBOTO CUMBOJIA CTPOKH, HAPYIIAIOMIETO al(aBUTHBIHI
MOPSIOK.

String69. Jlana ctpoka, comepikaiias JIATHHCKHE OYKBBI W KpyTible ckoOku. Ecmu
CKOOKM pacCTaBlICHbl MPaBWIBHO (TO €CTh KaXJAOW  OTKPBIBAIOIIEH
COOTBETCTBYET OJIHA 3aKpbiBaroiiasi), To BbiBecT uucio 0. B mpoTtuBHOM
Cllydae BBIBECTH WM HOMEp TO3UIMH, B KOTOPOM pacrosio)KeHa IepBas
omuOOYHAsT 3aKpbIBAIOIIAsl CKOOKAa, WJIM, €CJIM 3aKpbIBAIOIIMX CKOOOK HE
XBaTaeT, yucio —1.

String70. [lana cTpoka, cojaepkaiias JaTHHCKUE OYKBBI M CKOOKH TpeX BHJIOB: «()»,
«]», «{}». Ecmm ckoOKu paccTaBJICHBl TPABWILHO (TO €CTh KaXKIOU
OTKPBIBAIOIICH COOTBETCTBYET 3aKphIBaroIlas CKOOKa TOro >Ke BHIA), TO
BeiBecTH uncio 0. B mpoTWBHOM ciydae BBIBECTH WJIM HOMEP TO3MIIMH, B
KOTOPOW PACIIONIOKECHA TepBasi ONMIMOOYHAs CKOOKa, WIH, €CJIM 3aKPBIBAFOIINX
CKOOOK HE XBaTaeT, ynciio —1.

16 [Bou4Hble (TMNU3NpoOBaHHLIE) dannbl: rpynna File

YcnoBue Bunma «aad (Qaitn (LeiablX 4YKces, BEIIECTBEHHBIX YUCET U T. [.)»
03HAYaeT, YTO B HAOOPE MCXOJIHBIX JAHHBIX YKA3aHO UM JAaHHOro (aiiya (TeKkcToBas
CTpOKa), a caM HMCXOAHBIA (hailjl CyIIeCTBYET M HAaXOAMUTCS B TEKYIIEM KaTajore.
Ecnu cymecrBoBaHue UCXOAHBIX (PailioB TpeOyeTcsl MPOBEPSITh B XO/I€ BHINOJHEHUS
3aJlaHusl, TO 3TO 0CO00 OroBapuBaeTcs B GOPMYITHPOBKE 3aaHUsI.

Ecnu B 3amanun tpeOyeTcst co3aaTh HOBBIN (aiii, To uMs co3gaBaeMoro daiia
TaKkK€ BXOJUT B HAOOp MCXOAHBIX JaHHBIX U OOBIYHO SBISIETCS HOCAEOHUM
3JIEMEHTOM 3TOr0 Habopa.

[lon pasmepom NBOMYHOTO TUIU3UPOBAHHOTO (haiiya Bcerna moapazyMeBaeTCs
KOJIMYECTBO COJEPXKAILUXCSA B HEM 271eMEHmMO8 YKa3aHHOTO THIA (a HE KOJUYECTBO
0aiiToB, KaK ATO MPUHATO B ONEPAIIMOHHON cucTeme). B 3amanusax mpenmosiaraercs,
4TO (pailsIoBbIE 3JIEMEHTHI HyMEpYIOTCs OT 1.

Ecin o mMuHUManbHOM pa3Mepe HUCXOAHOTO (pailia B 3aJaHUM HHUYETO HE
CKa3aHO, TO MPEJIOJIAraeTcs, YTO OH paBeH 2 (TO ecTh (pailyl colepKUT MO KpaiHeu
Mepe JBa 3JeMeHTa). MakcuManbHBI  pa3Mep HUCXOAHBIX  (ailioB  He



YCTAaHaBJIIMBACTCA, IIO3TOMY IIpH PCUHICHUU SaﬂaHI/Iﬁ HC CJICAYCT HCIIOJIb30BATH
BCIIOMOT'aTCJIbHBIC MACCHBBI, COACPIKAMNEC BCC JICMCHTBI HCXOAHBIX (1)a171n013, OJHAaKO
AOITYCKACTCs UCIIOJIb30BAHUC 8CHOMO2AMENIbHbIX qbazZJzoe.

16.1 OcHosHbIe ornepayuu ¢ 080UYHLIMU chauriamu

CospgaHuve daiina, BBOA U BbIBO/, €0 311IEMEHTOB

Filel. Jlana crpoka S. Ecnm S sBiiseTcss TOIMyCTUMBIM MMeHeM (aiisia, To co31aTh
nycTou (paitn ¢ 3TM uMeHeM | BbeiBecTH True. Ecnu ¢aiin ¢ umeHeM S co3nath
HEJb3s, TO BeiBecTH False,

File2. ano mms daitta u memoe uncio N (> 1). Co3mare (aiim meiaplx gucern C
JaHHBIM UMEHEM M 3amucath B HeTo N MEepBBIX MOJIOKUTEIHHBIX YETHBIX YHCEI
(2,4, ...).

File3. Jlano wums d¢aitma u BemectBeHHbie ywmcina A u D. Cosmate  daiin
BEIIECTBEHHBIX YHCEII C IAaHHBIM UMEHEM U 3amnucaTh B Hero 10 mepBbIX WICHOB
apugmemuueckoii npozpeccuu ¢ Ha4aJIbHBIM 4JIeHOM A U pa3HocThio D:

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

File4. Jlansl umena 4etbipex (aiiiaoB. HaiiTh xoimdecTBO (ailjioB ¢ yKazaHHBIMH

UMEHAMHU, KOTOPbIE UMEIOTCS B TEKYIIIEM KaTaJlore.

File5. Jlano wwms daiima wemsix 4Ywced. HaWTH KOJIMYECTBO DIIEMEHTOB,
coiepKamuxcs B JaHHOM Qaiine. Ecnu aiina ¢ TakuM UMEHEM He CYIIEeCTBYET,
TO BbIBECTH —1.

File6. Tano menoe uncno K u ¢haiii, comepikanuii HEOTPUIIATSIIBHBIC [IEJIbIC YHCIIa.
BriBectn K-ii snmemeHT Qaitna (3meMeHTsl Hymepytotrcess oT 1). Ecnu takoit
AJIEMEHT OTCYTCTBYET, TO BHIBECTH —1.

File7. Jan ¢aiin menplx 4Ymcen, COACpKallMid HE MEHEe YeThIPeX DIIEMEHTOB.
BriBecTn 1epBblii, BTOPOM, IMPEANIOCICIHUN U TOCIECIHUN 3JEMEHTHI JAHHOIO
daiina.

File8. /lanbl uMeHa aByX (paiijioB BElIECTBEHHBIX 4Kced. M3BeCTHO, UTO MEpBBIA W3
HUX CYLIECTBYET M SBIJISIETCSI HEIYCTBIM, a BTOPOW B TEKYIIEM KAaTajaore
otcyTrcTByeT. Co3/1aTh OTCYTCTBYIOIIUI (paitn u 3amucarh B HErO HAYAJIBHBIA M
KOHEYHBIN 3JIEMEHTHI CYIIECTBYIONIETo ¢aiiia (B yKa3aHHOM MOPSIKE).

File9. lansl nMeHa 1ByX (ailyioB BEIICCTBCHHBIX Yncell. I3BECTHO, UTO OJTUH U3 HUX
(He 00s3aTe’bHO MEPBBIA) CYIIECTBYET M SIBISETCS HEMyCThIM, a JIPYrod B
TEKyIlleM Kartajore orcyTrcTByeT. Co3iarh OTCYTCTBYIOIIUHN (haill U 3anucath B
HEro KOHEYHbIN W HayaJIbHBIM AJIEMEHTHI CYIIECTBYIOUIETO (paiiya (B yKa3aHHOM
TOPSIZIKE).

Filel0. Jlan daiin mensix uucen. Co3maTh HOBBIM (ails, comepxkamuii Te ke
AJIEMEHTBI, YTO U UCXOHBIN (pailyi, HO B 0OpaTHOM TOPSIJIKE.

Filell. Jlan daiin BemecTBeHHbIX yncesd. Co3aaTh aBa HOBBIX (aiiia, MEPBBIA W3
KOTOPBIX COJIEPXKUT JIEMEHTHI UCXOHOTO (haiiyia ¢ HedeTHbIMU HoMepamu (1, 3,
...), @ BTOpOl — c yeTHbIMHU (2, 4, ...).



Filel2. Jlan daitn mensix uucen. Co3marh 1Ba HOBBIX (haiiia, MEPBbI U3 KOTOPHIX
COJICP’KUT YETHBbIE Yncia U3 UCXOAHOTO (haiiia, a BTOpOil — HEYETHbIE (B TOM
ke mopsanke). Ecau deTHble WM HEYETHBIE 4YHCIa B HMCXOAHOM  (aiine
OTCYTCTBYIOT, TO COOTBETCTBYIOIIUN PE3yIbTUPYIOLIUI (ailll OCTaBUTH MTyCTHIM.

Filel3. dan daiin nenbix yucen. Co3aark 1Ba HOBBIX (aiiyia, EPBBIA U3 KOTOPHIX
COJICPKUT TOJIOKHUTEIIBHBIC YMCTIa U3 UCXOTHOTO (paitia (B 0OpaTHOM MOPSIIKE),
a BTOpOM — oOTpulaTelIbHBIE (Takke B oOpatHOM Tmopsake). Ecnm
MOJIOKUTENIbHBIC WM OTpPUIATENIbHbIC YUCIIA B UCXOAHOM (pailie OTCYyTCTBYIOT,
TO COOTBETCTBYIOIIUN PEe3yIbTUPYIOUTUH (halisl OCTaBUTh MMYCTHIM.

Filel4. Jlan ¢aiin BemiecTBeHHBIX umcesnd. Haitm cpemgHee apupMeTHyeckoe ero
DJIEMEHTOB.

Filel5. Jlan daiin BemecTBeHHBIX 4ncen. HailTu cyMMy ero 3JIeMEHTOB C YETHBIMH
HOMEpPAMH.

Filel6. lan daitr nenbix yucen. HalTi KOJIMYeCTBO coeprKaliuxcs B HeM cepuii (T
eCcThb HaOOpOB TMOCJENOBATEIBHO PACIOIO0KEHHBIX OJWHAKOBBIX 3JIEMEHTOB).
Hanpuwmep, nns daitna ¢ snementamu 1, 5, 5, 5, 4, 4, 5 pe3ynbrart paBeH 4.

Filel7. dan daiin nensix urcen. Co3math HOBBIM (ailil ENbIX YUCEII, COACPIKAIIIHMA
JUIMHBI  BCeX cepudl ucxoaHoro (aiina (cepueti Ha3bIBaeTCs HaOOP
MIOCJIEIOBATEIBHO PACIIONIOAKEHHBIX OJJMHAKOBBIX 3JIEMEHTOB, a OIUHOU ceput —
KOJMYECTBO 3TUX AJIeMEeHTOB). Hanpumep, g ucxoaHoro ¢aitia ¢ 3ieMeHTaMu
1, 5, 5, 5, 4, 4, 5 coaepxxumoe pe3yJbTUpYIOIIero ¢aiiaa IOHKHO ObITh
caenyrommm: 1, 3,2, 1.

File18. [lan ¢aiin BemecTBeHHBIX yKcen. HallTi ero mepBbiil JIOKAIBHBI MUHHMYM
(1oxanbHbIM  MUHUMYMOM HA3BIBACTCS SJCMEHT, KOTOPBIH MEHBIIE CBOMX
cocefen).

Filel9. dan daiinm BemiecTBEHHBIX 4YHcesl. HalTh ero mocHeAHHi JIOKaJIbHBIHN
MaKCUMYM (JIOKAbHbIM MAKCUMYMOM HA3bIBAETCS AJIIEMEHT, KOTOPHIN OOJbIIe
CBOMX cocejieil).

File20. JTan ¢aiin BemecTBeHHBIX yKces. HaliTh 00IIee KOJIMYECTBO €TI0 JIOKAIbHbIX
9KCMpemMymos, TO €CTh JIOKATbHBIX MHUHHMYMOB M JIOKaJbHBIX MaKCHMYMOB
(ompeneneHusl JOKAJIbHOTO MHHHUMyMa M JIOKQIBHOTO MaKCHMyMma JIaHbl B
3amanusax Filel8 u Filel9).

File21. Jlan daiin BemecTBeHHBIX uncesd. Co3aaTh (aill Heablx YKcel, COASPIKaIIHiA
HOMEpA BCEX JOKAIbHbIX MAKCUMYMO8 WCXOMHOTO (haila B TOpSIKE
BO3pacTaHus (OMpeeieHre JIOKaJTLHOTO MaKCcuMyMa JaHo B 3afanuu Filel9).

File22. Jlan daiin BenecTBeHHBIX unced. Co3aaTh (aill HMelbIX YUCell, Coaep Kailnui
HOMEpPa BCEX JIOKAIbHbIX IKCMPeMYyMO8 UCXOTHOTO (aiiyia B OpsaKe yObIBaHUS
(ompenenenne TOKaIBLHOTO KCTpeMyMa aHo B 3ananuu File20).

File23. /lan (aiin BemecTBeHHBIX unced. Co3aaTh (ail Heablx YKcel, COAePIKaIHiA
JUTHHBI BCEX YOBIBAIOIIMX MOCJIEIOBATEILHOCTEH 3JIEMEHTOB UCXOMHOTO (haiina.
Hanpumep, s ucxomnoro ¢aitma ¢ snementamu 1.7, 4.5, 3.4, 2.2, 8.5, 1.2
COJIEPKUMOE Pe3yIbTUPYIOIETO (aiiia JoMKHO OBITh ciienytonmm: 3, 2.



File24. Jlan daiin BemecTBeHHbIX unces. Co3aaTh (a1 Heablx Yhcel, COAePIKaIHii
JUTHHBI BCEX MOHOTOHHBIX MOCJIEIOBATEILHOCTEH JIIEMEHTOB UCXOAHOTO (haiina.
Hampumep, ans ucxogHoro ¢aiina ¢ snementamu 1.7, 4.5, 3.4, 2.2, 8.5, 1.2
COZIEPKUMOE Pe3yIbTUPYIOMIEro (aitia MoMKHO OBITh cieayronmm: 2, 3, 2, 2.

[Mpeobpa3oBaHne danna

File25°. lan ¢aiin BemecTBEeHHBIX YMCEN. 3aMEHUTh B HEM BCE DIIEMEHTHI HA WX
KBaJpAaTHI.

File26. Jlan ¢aiin BemecTBeHHBIX uncen. [IoMeHITh B HEM MeCTaMH MUHUMAaJTbHBIH
1 MaKCHUMAJILHBIN DJIEMEHTEL.

File27. dan daitn nenbix gucen ¢ snemeHTamu Ag, Ay, ..., Ay (N — koiauuecTBo
3JIEMEHTOB B (haiiyie). 3aMCHHUTh HCXOJHOE PaCIOIOXKEHHE €ro JCMEHTOB Ha
CIIEyIOIIee:

Al ) AN ) A2 ) ANfl ) A3 )
File28. Jlan daiin BemecTBEHHBIX 4YHCeN. 3aMEHUTHh B (haiiie KaKablil JJIEMEHT,

KpOME HauyaJbHOTO M KOHEYHOro, Ha €ro cpeaHee apu(METHUECKOE C
MPEALIAYITUM U MOCTETYIONUM SJIEMEHTOM.

File29. an daiin nenbix guce, coaepxamiuii 6osiee 50 31eMEHTOB. Y MEHBIIIUTH €r0
pasmep 10 S50 »sneMeHTOB, yaaiuB u3 ¢aijia HeoOXOAUMOE KOJIMYECTBO
KOHEYHBIX JJIIEMEHTOB.

File30. Jlan daitnr membx 4ucen, COACpIKAIIMA YETHOEC KOJIHMYECTBO DIIEMEHTOB.
VY nanuth U3 JaHHOTO (pailyia BTOPYIO MOJOBUHY 3JIEMEHTOB.

File31. Jlan daiin 1ensix uyucen, coaepkaiiuii 6oaee 50 31eMeHTOB. Y MEHBIIHUTD €T0
pasmep 10 50 »sneMeHTOB, yaaIMB u3 ¢aia HEoOXOAUMOE KOJIMYECTBO
HaYaJIbHBIX DJIEMEHTOB.

File32. an daiin 1enbIx YuCes, COJACpKAIIUN YETHOE KOJUYECTBO 3JICMCHTOB.
VY nanuTe U3 1aHHOTO (haiisia MepByro MOJIOBUHY JIEMEHTOB.

File33. Jlan ¢aitn measlx ywcen. YAaluTh W3 HETO BCE JJACMEHTHI C YETHBIMU
HOMEpPaMH.

File34. [lan daiin mebix yrcena. Y AaauTh U3 HErO BCE OTPHUIIATEIBHBIC YKCIA.

File35. Jlan daiin mensix dncen, coaepkaimuii MeHee 50 3J1eMEHTOB. YBEIUYUTD €ro
pasmep 10 50 35eMeHTOB, 3amucaB B Hayao (aiiyia HeoOXO0AMMOE KOJIUYECTBO
HYJIEH.

File36. /lan ¢aiin menbix uncen. YIBOUTh €ro pa3Mep, 3amucaB B KOoHell (aiiia Bce
€ro UCXOJ/IHBIC AJIEMEHTHI (B TOM K€ MOPSJIKE).

File37. lan ¢aiin mensix uncea. YABOUTH €ro pa3mep, 3amrcaB B KOHeIl (aiiia Bce
€ro UCXOIHBIC DJIEMEHTHI (B 0OpaTHOM IOPSAKE).

File38. [lan ¢aiin nensix uywcen. IlpoayOonupoBaTh B HEM BCE DJIEMEHTBI C
HEYCTHBIMH HOMEPAMHU.

File39. Jlan daiin uensix umcen. IlpoayOnupoBaTh B HEM BCE YHCIIA,
npuHaAIexanye auamna3ony 5—10.



File40. [an daitn uenpix yucen. 3aMEHHTh B HEM KaXIbId 3JIEMEHT C YETHBIM
HOMEPOM Ha J[Ba HYJIA.

File41. Tan daiin mensix yncen. 3aMEHUTh B HEM Ka)J10€ TMOJI0KHUTEIBHOE YHCIIO Ha
TPH HYJIS.
PaboTa ¢ HeTUNM3MpPOBaHHBIMWU LBOUYHLIMU (hannamm
File42. Jlanbl 1Ba (aiina npou3BoabHOrO THITA. [IOMEHSATh MECTaMH UX COJIEPIKUMOE.
File43°. Jlau daiin npousBoasHoro tuma. Co3aaTh €ro KoUK ¢ HOBHIM HMEHEM.

File44. Jlansl Tpu daiisia 0JHOTO U TOTO XK€ THIIA, HO Pa3HOTO pa3Mepa. 3aMEHUTH
COJIEP’)KUMOE CaMOTO JITMHHOTO (haiiya Ha COIeP)KUMOE CaMOT0 KOPOTKOTO.

File45. Jlaner Tpu (haiiia oHOTO M TOTO K€ THIIA, HO Pa3HOTO pa3Mepa. 3aMCHHTH
COJICPKMMOE CaMOT0 KOPOTKOTO (haiiia Ha COMEPIKUMOE CaMOT0 JITTHHHOTO.

File46. /lana ctpoka Sy, nienoe yrciio N (< 4) u N (aiijioB 0JTHOT0O ¥ TOTO K€ THIIA C
UMeHaMu S, ..., Sy. OOBeIUHUTH coaepkuMoe 3THX (aioB (B yKa3aHHOM
MOPSIIKE) B HOBOM (paiijie ¢ uMeHeM S.

File47. lauel nBa ¢aiina ogHOro M TOro ke Tuma. JJo0aBuUTh K mepBoMy daitny
COJIepKUMOE BTOPOTO aiiia, a Ko BTopoMy haiiy — COAepKUMOE MEPBOTO.

16.2 Ob6pabomka HeCKOJIbKUX YUCI08bIX halsios.
Qadribl-apxusbl

File48°. [lanbl Tpu ¢aiiina meapix Yucell OAMHAKOBOTO pa3Mepa ¢ UMEeHaMH Sp, Sg, Sc
u ctpoka Sp. Co3nath HOBBIN (aiisl ¢ UMEHEM Sp, B KOTOPOM YepEe0BAIKCH ObI
AJIIEMEHTBI UCXOJIHBIX (DAMIIOB C OJTHUM U TEM KE HOMEPOM:

A, B, Ci, Ay By Gy

File49. Mans! yetbipe (haiina meabIX YHUCe]I pa3HOro pa3Mepa ¢ UMeHaMH Sp, Sg, Sc,
Sp u ctpoka Sg. Co3nath HOBBIN (aiiia ¢ UMEHEM Sg, B KOTOPOM 4Yepe0BAIHUCH
OBl DJIEMEHTHI UCXOJIHBIX (DAiJIOB ¢ OJIHUM U TE€M K€ HOMEPOM (Kak B 3aJlaHUU
File48). «Jlumnaue» sneMeHThl Oojiee NIMHHBIX (aljIoB B Pe3yJIbTUPYIOIIHIA
¢aiin He 3aIUCHIBATH.

File50. ansl aBa ¢aiia BEmIECTBEHHBIX YMCET ¢ UMEHAMHU S; U Sp, 3JCMCEHTHI
KOTOPBIX YIOPSAIOYCHBI 1O BO3pacTaHWio. OOBEIUHUTH ATHU (aliibl B HOBBIU
daiim ¢ wuMeHeM Sz Tak, 4YTOOBI €ro 2JIEMEHTHI TaKXKe OKa3aucCh
YIOPSIZIOUSHHBIMH 110 BO3PACTaHUIO.

File51. Jlausl Tpu (aiina BEIIECTBEHHBIX YUCENI ¢ UMEHAMHU Sy, Sy U Ss, dJIEMEHTHI
KOTOPBIX YIOPSI0YCHHI 10 yObiBaHUIO. OOBEeTUHUTD 3TU (aliiIbl B HOBBIN (haiin
C UMEHEM S, TaK, YTOOBI €ro AJIEMEHTHI TAKKE OKA3aINCh YIOPATOYCHHBIMHU TI0
yOBIBAHMIO.

File52. [Tana ctpoka Sy, 1iermoe uncio N (< 4) u N (daiiioB mesbix ynces ¢ MMEHaMu
S1, ..., SN. OOBEIUHUTEL UX COACPKUMOE B HOBOM (paitie-apxuse ¢ UMEHEM Sy,
UCTIONB3Ys CIeayromuid Gpopmart: B MEepBOM dJeMeHTe (aiifia-apXuBa XpaHUTCS
gucino N, B cienyroumx N sjeMeHTax XpaHUTCS pa3Mep (YMCIIO 3JIEMEHTOB)



KOKIOTO M3 HCXOJHBIX (DaiJIOB, a 3aTeM IOCIIeI0OBATEIbHO Pa3MEIIaloTCs
JAHHBIE U3 KaXKJI0TO UCXOJAHOTO (haiina.

File53. Jlana ctpoka S, memnoe umcio N (> 0) u dain-apxue LEabIX UYHCE,
COJIEpKalllii JaHHBIE M3 HECKOJNbKHX (QaillioB B QopmaTe, OMMCAaHHOM B
3amanun File52. BoccranoButh u3 Qaitna-apxuBa Qaitn ¢ HOMepom N u
COXpaHUTh ero noja umeHem S. Ecnu Qaiin-apxuB COAEpKUT AaHHBIE U3 MEHEE
geMm N (aiisioB, TO OCTaBUTH PE3yIBTUPYIONTUH (haiiil MyCTHIM.

File54. lana ctpoka S u dair-apxue UenbIX 4UCel, COACpXKAIUi JaHHbIC U3 He-
CKOJIbKHUX (He Oosee miectn) (aiiioB B opmarte, onMcaHHOM B 3aaanuu File52.
Jnsa xaxmgoro u3 (ainoB, coAepXkKalluxcsi B apXuBe, HAWUTH CpeaHee
apudmeTnyecKkoe BCEX €ro 3JIEMEHTOB (BELIECTBEHHOE YHCIIO) M 3amucaTh
HalJIEHHbIE YKclia (B TOM K€ NOpSAJKE) B (pailsl BEIIECTBEHHBIX YUCEN C UMEHEM

S.

File55. Jlana ctpoka Sy, memoe unciio N (< 4) u N ¢aiiioB memsix gucen ¢ MMeHaAMHU
S1, ..., Sn. OOBeIUHUTE WX COMEP)KUMOE B HOBOM (paiiie-apxuee ¢ UMEHEM S,
TIOCTIC/IOBATEIPHO 3allMChIBas B HETO CICAYIOIIWE ITaHHBIE: pa3Mep (YHcIio
AJIEMEHTOB) TIEPBOTO MCXOAHOTO (haiiyia M BCe AJIEMEHTHI 3TOro (paiina, pasmep
BTOPOTO MCXOJHOTrO (hailia M BCE €ro AJIEMEHTHI, ..., pa3Mep N-TO HCXOIHOTO
¢aita u Bce ero 3JeMEHTHI.

File56. Jlana crtpoka S, menoe uucio N (> 0) m dailn-apxue LEIbIX 4YHCE,
COJIepKalIiii JaHHBIE W3 HECKOJNbKHX (QaillioB B QopmaTe, OIMHMCAHHOM B
3amanun File55. BoccranoButh w3 (aitna-apxuBa ¢aitn ¢ HomMepom N u
COXPaHUTH ero moja uMeHeMm S. Ecnm daiin-apXuB CONEPKUT JaHHBIC U3 MEHEES
yem N (aiisioB, TO OCTaBUTH PE3yNbTUPYIONTUH (Al MyCThIM.

File57. laubr ctpoku S, S; v daiin-apxus 1EIbIX YUCEN, COACPIKAIINN TaHHBIC W3
HECKOJIbKUX (ailioB B opMmare, onmcanHoM B 3ananuu File55. Co3nath HOBBIE
daiapl 1eapIX 4YMceNl C MMEHaMH S; M S; M 3amucaTh B TEPBBIM U3 HHX
HavyabHBIC AIEMEHTHI BeeX (aiiioB, COACPIKAIIUXCS B apXUBE, a BO BTOPOH —
KOHEUYHBIC PJIEMEHTHI ATUX (aiioB (B TOM e TOPSIIKE).

16.3 CumeorsibHble U cmpoKosbkie ¢halsibl

Cmpoxoevim  ¢patinom Ha3bIBa€TCS JABOWYHBIA  TUIHU3UPOBAHHBIA  (ail,
AJIEMEHTAMHU KOTOPOTO SIBIISIFOTCSI TEKCTOBBIE CTPOKHM, XPaHALIMECS B Y4YacTKax
NaMSTH 00UHAKOBO20 pazmepa.

File58. Jlan cumBombHBINA (haiii, comepkaliuidi Mo KpahHed Mepe OIUH CHMBOJ
npobena. YIaauTh BCe €ro 3JIeMEHThI, PACIIOI0KEHHBIE MTOC/IC TEPBOIO CHMBOJIA
npo0ea, BKIoYas U 3TOT pooe.

File59. Jlan cumBombHBIN (haiii, comepkaliuii Mo KpahHed Mepe OIUH CHMBOJ
npobena. YIaluTh BCE €ro 3JEMEHTBI, PACIOOKEHHBIC IOCIE IMOCIEIHEr0
CHMBOJIa ITpo0esia, BKIKYast U 3TOT MPOOeIL.



File60. Jlan cuMBoNbHBIN (Daiiia, coAeprKallMii MO KpaiHeHd Mepe OJUH CHMBOII
npobena. YaamuTh BCE €ro 3JIEMEHTHI, PACIOJIOKEHHBIE Tepe]] TMEePBHIM
CHUMBOJIOM Tpo0era, BKIIIoUas U 3TOT mpole.

File61. Jlan cuMBoNbHBIN (haiia, COACpIKaIlMii MO KpaiiHeH Mepe OJUH CHMBOII
npobena. YIaauTh BCE €ro AJIEMEHTHI, PACIIOJNIOKEHHBIE TEpea MOCIEIHUM
CHUMBOJIOM Tpo0era, BKIIIoUas U 3TOT mpole.

File62. /lan cuMBOJIbHBINA (aiii. YIOPSIOYUTh €ro 3JIEMEHTHI TI0 BO3PACTaHUIO WX
KOJIOB.

File63. dano nenoe uuciio K (> 0) u ctpokoBsiii daiin. Co3aark 1Ba HOBBIX (aiiia:
CTPOKOBBIW, coepkauui nepBble K CHMBOJIOB KaXIOH CTPOKM HCXOJHOIO
daiina, 1 CHMBOJIBHBIN, coaepxkammuii K-ii CHMBOJ KaKI0M CTPOKH (€Ciu JJTMHA
CcTpoku MeHblie K, TO B CTPOKOBBIN (hailyl 3amUCBHIBAETCS BCS CTPOKa, a B
CUMBOJIBHBIN (pailsl 3anucbIBaeTCst mpooei).

File64. Tan crpokoBbIii ¢aitir. Co3naTh HOBBIM CTPOKOBBIN (haiiil, CoaepIKaIHii Bce
CTPOKH HCXOAHOTO (pailiia HaMMEHbILEH JIUHBI (B TOM K€ MOPSIIKE).

File65. /lan ctpokoBsii ¢ain. Co31aTh HOBBIM CTPOKOBBIN (aiiy, comepKaliuii Bce
CTPOKHU UCXOAHOTO (haiisia HanOoJbIIeH JIIUHBI (B 0OPAaTHOM MOPSIKE).

File66. Jlan ctpokoBsiii (haiin. Co3maTh HOBBIM CTPOKOBBIN (aii, B KOTOPOM CTPOKH
13 UCXOAHOTO (haiiyia pacmoiaraauch Obl B JeKcukozpaguyeckom NOPSIKe, TO
€CTh TI0 BO3PACTAHHIO KOJOB UX CUMBOJIOB, HAUWHAS C TIEPBOTO CUMBOJIA.

File67. Jlan cTpokoBbIi (aiis, comepkaiuii 1aThl B (GopMaTe «ICHB/MECAIYTOm»,
MPUYEM TIOJ IEHb W MECSI] OTBOJUTCS IO JBE MO3WIINH, a TIOJl TOJI — YETHIPE
(mampumep, «16/04/2001»). Cosznath aBa ailyia 1ENbIX YucelN, NEPBbIA U3
KOTOPBIX COJIECPKUT 3HAUCHUS THEH, a BTOPON — 3HAYEHUS MECSIEB IS JIaT U3
HCXOJHOTO CTPOKOBOTO (aityia (B TOM K€ MOPSIKE).

File68. Jlan cTpokoBsIii (haiii, coaepxaiiuii 1aTel B hopMarte, OMMCAHHOM B 3aIaHUH
File67. Co3marp aBa Qaiina uenblx 4ucen, MEpBbId U3 KOTOPBIX COIAEPKHUT
3HAYEHUS] MECSIeB, a BTOPOM — 3HAYEHHUA JeT ISl JaT W3 HCXOAHOTO
cTpokoBoOro (paitia (B 0OpaTHOM MOPSIAKE).

File69. /lan cTpokoBslii (haiii, coaepxaiuii 1aTel B hopMare, OMMCAHHOM B 3aJIaHUH
File67. Co3nath HOBBIM CTPOKOBBIN (haidsi, coAepKaluii Bce JETHUE JaThl U3
ucxoaHoro (aityia (B Tom ke mopsiake). Eciau gaTel ¢ TpeOyeMbiM BpeMeHEM
roja B ailyie OTCyTCTBYIOT, TO OCTaBUTh PE3YJIbTUPYIOIINH (DAl MyCThIM.

File70. lan cTpokoBbIii (haiii, comepskaliuii 1aTel B popmare, ONMMCaHHOM B 3a1aHUN
File67. Co3naTh HOBBIN CTPOKOBBIN (haiisi, coleprKalluidi BCE 3UMHHE J1aThl U3
ucxonHoro ¢aiina (B ooOpatrHoM nopsiiake). Ecau gatel ¢ TpeOyeMbIiM BpeMeHEM
roja B ailyie OTCyTCTBYIOT, TO OCTaBUTh PE3YJIbTUPYIOIINH (DAl MyCThIM.

File71. Jlan cTpokoBsIii (haiii, coaepxaiuii 1aTel B hopMare, OMMCAHHOM B 3aJIaHUH
File67. Haiitu cTpoKy, copep Kallyl0 camMyl PaHHIOI0 BECEHHIOIO naTy. Ecnm
JaThl ¢ TpeOyeMbIM BpEeMEHEM rojia B (haiiie OTCYyTCTBYIOT, TO BBIBECTH IYCTYIO
CTPOKY.



File72. lan cTpokoBbIii (aiii, comepskaliuii 1aTel B popmare, ONMMCAHHOM B 3aaHUU
File67. Haiftu cTpoKy, coaeprKallyro camyro IMO3IHIOI0 OCEHHIOI naty. Ecmm
JaThl ¢ TpeOyeMbIM BpeMEHEM rojia B (aiiie OTCyTCTBYIOT, TO BBIBECTH MTyCTYIO
CTPOKY.

File73. Jlan cTpokoBsIii (haiii, coaepxamuii 1aTel B opMare, OMMCAHHOM B 3aJIaHUH
File67. Co3naTh HOBBII CTPOKOBBIH (haiiil, B KOTOPOM JaThl U3 UCXOAHOTO (haiina
pacrojarajiich Obl B OPSIKE YObIBaHUSI.

16.4 Ucnonb3osaHue ghatinos 0risi pabomel ¢ Mampuyamu

Mampuyeti paszmepa M x N Ha3piBaeTcs NpsAMOYrojbHas TaOnmuIa 4ucedn,
cogepxkamas M ctpok m N cronbuoB. s pa®oTel ¢ MartpuramMud OOBIYHO
UCTIOJB3YIOTCS 08yMepHble maccusbl (CM. 3amanust rpynnsl Matrix). JlaHHbIA TyHKT
MOCBSIIEH  crmocobaM  oOpaOOTKM  MaTpull, XPAHSIIMXCS B JIBOMYHBIX
TUT3UPOBAHHBIX (DalijlaX Ha BHEIIHWX HOCHUTENIX (muckax). Kak W B OCTalbHBIX
3alaHusIX Ha 00paboTKy (haiIoOBBIX JTAHHBIX, ITPH BBHIMOIHECHUH 3aJaHUN U3 JTaHHOTO
IyHKTa He cnedyem WCIOIb30BaTh BCIIOMOTaTEIbHBIE MACCHBBI, COJCpIKAIUE BCE
(hailyioBbIC PJIEMEHTHI.

B 3amaHusx 1aHHOTO IMyHKTA UCTIOJIB3YIOTCS TOTOJTHUTEIBHBIC TTIOHATHS TCOPHH
Mmatpull. [IpuBenem onpeneneHus STUX MOHATUM.

I[Iyctb A — wmarpuma pasmepa M x N. Marpuna B Ha3swiBaeTcs
mpaHcnonuposannou X matpuiie A, ecau oHa umeeT pazmep N x M u ee sneMeHTbI
YIOBJIETBOPSIOT CIEAYIOLIEMY COOTHOIICHUIO:

B|,J:AJ,|, |:1,...,N, le,...,M.

ITycte A — matpuna pazmepa M x N, B— matpuna pazmepa N x P. Matpuna C
Ha3bIBaeTCs npoussedenuem Mmatpuil A u B (u obo3nauaercs A-B), ecnu oHa umeer
pasmep M x P u ee aj1eMeHTBI yI0BJIETBOPSIIOT CIAEAYIOUIEMY COOTHOIICHUIO:

C|’J:A|’1 Bl’\] +A|,2 BZ’J +...+A1,N BN,\], |:1,...,M, le,...,P.

KBagparnas marpunia A nopsizka M Ha3bIBaeTCs gepxHempe)y20ibHOlL, €CITU BCE
€€ DJIEMEHTHI, JIeXKAIle HUXKE TJIaBHOW JHAaroHal M, paBHbBI HYJIO (OIMpeaesieHue
2nasnoll duazonanu cM. B 3aaanun Matrix80):

A|, J= 0, 1> J.

KBanpatnas marpuiia A nopsiika M Ha3bIBaeTCsl HUMCHEmMpey20ibHOU, €CITU BCE

€€ DJIIEMEHTHI, JICJKAIIIUE BBIIIE TJIaBHOW JUArOHAM, PaBHBI HYJIIO:
A|, J= 0, I <J.

KBagpatnas marpuna A nopsnka M HasbiBaeTcst mpexouazouanvHou, €ciu
paBHBI HYJIIO BCE €€ DJIEMEHTBI, HE JeXkKalllie Ha TJIaBHOW JMAroHald W Ha JBYX
JUATOHAJISX, MPUMBIKAIOIINX K TJIABHOM:

ALJ:O’ ||—J|>1
File74. dausl nBa mensix uncia |, J v ¢aiia BEIIECTBEHHBIX YMCEN, COJCPIKALIU

AIIEMEHTBI KBaJpaTHOW MaTpuIlbl (TI0 CTpoKaM). BBIBECTH 3JIEMEHT MAaTpHIIHI,

pacmoyioxkeHHbIN B |-i1 cTpoke u J-M cTONOIIe (CTPOKH U CTOJIOIBI HyMEPYIOTCS

ot 1). Ecnu TpeGyemblii 3J1IeMEHT OTCYTCTBYET, TO BbiBecTH ().



File75. Jlan aiia BeIIECTBEHHBIX YHCEN, COJACPIKAIIUN 3JIEMEHThl KBaapPaTHOMN
Mmatpuiibl (o ctpokam). Co3ngaTh HOBBIA (aiils, coaep)Kaluil 3JIEMEHTHI
MaTpHUILbI, TPAHCIIOHUPOBAHHOW K UCXOIHOM.

File76. Jlanbl nBa (aitia BEIIECTBEHHBIX YHCEI C MMEHAMH Sp M Sp, coaepiKalue
AJIEMEHTHI KBajpaTHbIX MaTpull A u B (o ctpokam). Co3naTe HOBBIHM (aiii ¢
UMEHEM Sc, coaepkaiuil sneMeHTsl npousBeaeHus A-B. Eciu matpunst A u B
HEJb3s1 IEPEMHOXKATh, TO OCTaBUThH (DAl S¢ MyCTHIM.

File77. danel nBa mensix uncia |, J u ¢aiiia BEIIECTBEHHBIX YHCEN, COJACP KA
AIIEMEHTHI TIPSIMOYTOJILHON MaTpHUIBI (10 CTPOKaM), MPUYEM TIEPBBIA DJICMEHT
daiina comepKUT KOJTMIECTBO CTOJIOIOB MAaTPHUIIBl. BEIBECTH 3JIEMEHT MaTPHIIHI,
PacIoIOKEeHHBIN B |-i cTpoke U J-M cToJOIE (CTPOKH M CTOJIOIBI HYMEPYIOTCS
ot 1). Ecnu TpeGyemblii 3J1eMEHT OTCYTCTBYET, TO BbiBecTH ().

File78. Jlan daitn BeIIecCTBEHHBIX YHCEN, COACPIKAIIUNA 3JIEMEHTBI MPAMOYTOIbHOM
MaTpHIIbl (IO CTPOKaM), IPUUEM MEPBbIN AJIEMEHT (pailyia COAEPKUT KOJTUIECTBO
cTosioroB MaTpuilbl. Co3math HOBBIM (Dailsl TOM K€ CTPYKTYpbI, COJIEp KaIlIuii
MaTpULy, TPAHCIIOHUPOBAHHYIO K UCXOIHOM.

File79. Jlanbl nBa (aiiyia BEIICCTBEHHBIX YMCE]I C HMEHAMH Sy U Sg, coJleprkaiue
AJIEMEHTBI TPSIMOYTOIbHBIX MaTpuil A m B (mo crpokam), mpudem IepBbIit
AIIEMEHT KaXaoro (aiijia COIEpPKUT KOJUYSCTBO CTOJIOIIOB COOTBETCTBYIOIICH
matpuilpl. Co3marh Qaitn ToH Ke CTPYKTYpbl ¢ HMEHEM Sc, COJAep Kallluid
aneMeHTHI pou3BeaeHus A-B. Eciu matpuisl A u B Henb3s mepeMHOXKaTh, TO
OCTaBUTH (a1 Sc MyCTHIM.

File80. Jlam  ¢aitm  BEIIECTBEHHBIX  YHCEN,  COJACPIKAIIUH  SJICMEHTHI
BEPXHETPEYTroiabHOM MaTpuilsl (mo crpokam). Co3marh HOBBIA  aii,
coJiep Kalluii JIEMEHTHI HEHYJIEBOW YacTH JaHHOM MATPUIIHI (ITO CTPOKAM).

File81. Jlam  ¢aiim  BCINECTBEHHBIX  YHCEN,  COACpXKAIIUKA  DJICMCHTHI
HUKHETpEYroibHONM Matpuiibl (1o crtpokam). Co3naTh HOBBIM  daii,
coJiep Kallnuii SJIEMEHTHI HEHYJIEBOM YacTH JaHHOM MATPUIIHI (IT0 CTPOKAM).

File82. Jlam  ¢aitm  BEIIECTBEHHBIX  YHCEN,  COJACPIKAIIUH  SJICMEHTHI
TpeXIuaroHaqbHON MaTpuiel (1o crtpokam). Co3nath HOBBIM  (haid,
coJiep Kalluii JIEMEHTHI HEHYJIEBOM YacTy JaHHOM MATPUIIHI (IT0 CTPOKAM).

File83. Mdansl aBa mensix uncia |, J v (aiiia BEIIECTBEHHBIX YHCEN, COACPIKAIIUI
HEHYJICBYI0O 4YacCTh BEPXHETPEYTOJIbHOM MaTpullbl (10 cTpokam). BriBecTH
MIOPSAZ0OK MaTPHUIIBI U €€ DJIEMEHT, PacIoj0oKeHHbBIN B |-i cTpoke u J-M cTonoIe
(cTpoku u cToNOIBI HyMepyroTcs OT 1). Ecnu TpeOyeMblit aeMeHT HaXOauTCs B
HYJICBOM 4YacTU MaTpuIlbl, TO BbIBeCTH (0; €CIIM 3JIEMEHT OTCYTCTBYET, TO
BeIBeCTH —1.

File84. Mausl nBa mensix uncia |, J u (aiia BEIIECTBEHHBIX YHCEN, COAEPIKAIIUI
HEHYJIEBYI0O 4YaCTh HIDKHETPEYroJIbHOM MaTpuilbl (1o cTpokam). BriBectu
NOPAJIOK MaTPUIIbI U €€ DJIEMEHT, pacloioXeHHbI B |-if cTpoke u J-M cTono11e
(cTpoku U cToNOIBI HyMepytoTes oT 1). Ecnu TpeOyeMblit 3JIEeMEHT HaXOJIUTCS B



HYJICBOM 4YacTU MAaTpuIlbl, TO BbIBECTH (0; €CIM DJIEMEHT OTCYTCTBYET, TO
BbIBECTH —1.

File85. [dansl nBa mensix uncia |, J u ¢aiia BEIIECTBEHHBIX YHCEN, COJACPIKAIIUiA
HEHYJICBYI0O YacTh TpeXJUaroHaJlbHOM MaTpuilbl (1o cTpokaMm). BreiBectn
MOPSIIOK MATPUIIbI U €€ DIIEMEHT, PACIOJIOKEHHbBIN B |-ii cTpoke u J-M cTosione
(cTpoku 1 cTONOIBI HyMepyroTCs OT 1). Ecnu TpeOyeMblii 371eMeHT HaXOUTCS B
HYJICBOW YacTH MaTpHIlbl, TO BbIBecTH (; €CIU 3JIEMEHT OTCYTCTBYET, TO
BEIBEeCTH —1.

File86. Jlan daiinm BemeCTBEHHBIX YKCEN, COJACP)KAIUN HEHYJICBYIO 4YacTb
BEpXHETpEeyrojapbHOW Matpuibsl (o crpokam). Co3maTth HOBBIA  ailn,
COJIEp KaIlUM BCE AIIEMEHTHI JaHHON MaTpUIIbI (IO CTPOKaM).

File87. Jlan aiim BemeCTBCHHBIX YKCEN, COJACPKAIIUN HEHYJICBYIO 4YacThb
HIDKHETPEYroJibHOM MaTtpuibl (Mo  crpokam). Co3maTe HOBBIA  (aii,
COJICp KAIlUM BCE AIIEMEHTHI JaHHOW MaTpHIIbI (IO CTPOKAM).

File88. Jlan aiinm BelmeCTBEHHBIX 4YHCEN, COAEPIKAIIUN HEHYJIEBYIO 4YacTh
TpeXIuMaroHalbHOM MaTpuibl (1o crtpokam). Co3gaTe HOBBIM  (aii,
COJICp>KAIlUM BCE AIIEMEHTHI JaHHOW MaTpHIIbI (IO CTPOKAM).

File89. Jlanbl nBa (haitia BEIIECTBEHHBIX YHCEI ¢ MMEHAMH Sp M Sp, coaepsKalue
HEHYJIEBBIE YAaCTH BEpXHETpeyroibHbeiXx mMarpull A u B (mo crpokam). Co3nath
HOBBIN (DAl ¢ UIMEHEM Sc, COJIEpIKalNil HEeHYJIEBYIO YacTh IpousBeneHust A-B
(mo ctpokam). Ecau matpuiist A u B Henb3st mepeMHOKaTh, TO OCTaBUThH (halii S
MyCTHIM.

File90. Jlanbr gBa (aitia BEIIECTBEHHBIX YKCEI C MMEHAMH Sp M Sp, comepiKalue
HEHYJIEBbIE YaCTH HUKHETpeYroyibHbIx Matpull A u B (o crpokam). Co3ngath
HOBBIN (haiil ¢ UMEHEM Sc, COJIEpIKalil HEeHYJIEBYIO YacTh IpousBeneHus: A-B
(o ctpokam). Ecu matpuist A u B Hennb3st mepeMHOKaTh, TO OCTaBUTH (halii S
IIyCTBIM.
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17 TekcTtoBble dannbl: rpynna Text

YcnoBue «gaH TEKCTOBBIA (aili» 03HAYaeT, YTO B HaOOpE MCXOTHBIX TAaHHBIX
yKa3aHo ums JaHHOTO (haiina (TekcToBasi CTpoka). Bee ncxomubie (aitisl B 3a0aHUSIX
JaHHOM TPYIIIBI CYUTAIOTCS CYIIECTBYIOIUMHU.

Ecnu B 3amanuu TpebyeTcst co3aTh HOBBIN (haiii, To uMs coznaBaemMoro (aiiia
TaKk)K€ BXOAMT B Ha0Op MCXOIHBIX JNaHHBIX (M, KaK MPaBUJIO, SIBISAETCA MOCIEIHUM
AJIEMEHTOM 3TOT0 Habopa).

MaxkcuMaabHBIN pa3Mep UCXOIHBIX (ailioB HE YCTaHABIMBACTCS, MIOATOMY IIPH
peIIeHWH 3aJaHuil HE CIEeIyeT HCIOIbh30BaTh BCIOMOTAaTeIbHBICE MAaCCHBHI,
COJIEpKallie BCE OJIEMEHTHl HMCXOMHBIX  (ailloB, OJHAKO  JIOMYyCKaeTCs
HCIIOJIb30BAHUE BCHOMO2AMENbHBIX (DAlLIO8.

Hcnonp3yeMble B 3aaHUSIX JBOMYHBIC (Daillibl yIOBIETBOPSIOT YCIOBHSIM,
KOTOPBIE NEPEUUCIICHBI B Hauaie pasnena «/[Bonunsie (TUIU3UPOBaHHbBIE) (haliiabDy.

17.1 OcHogHbIe ornepauyuu ¢ mekcmosbIMu galnamu

Textl®. Jlano umsa ¢aitma u mensle nonoxurenbHble uncia N u K. Co3gaTh
TEKCTOBBIN (haiil ¢ yKa3aHHBIM UMEHEM U 3amucaTh B Hero N CTpok, Kakaas u3
KOTOPBIX cOCTOUT U3 K cuMBOJIOB «*) (3Be310UKa).

Text2. [lano ums ¢aitna u nenoe uncino N (0 < N <27). Co3naTh TeKCTOBBIN (aiii ¢
yKa3aHHbIM HMMEHEM WU 3anucatb B Hero N CTpOk: mepBas CTpOKa JOJDKHA
co/iepKatTh cmpoyHyto (TO €CTh MAJICHbKYIO) JTaTUHCKYIO OYKBY «a», BTOpas —
OykBbl «aby», TpeTbsi — OYKBBI «abc» M T. JA.; TOCIEOHSA CTPOKA JOJDKHA
conepxath N HayanbHBIX CTPOYHBIX JIATUHCKUX OYKB B aji(paBUTHOM MOPSIIKE.

Text3. [lano ums ¢aitna u nenoe uncio N (0 < N <27). Co3naTh TeKCTOBBIN (aiii ¢
yKa3aHHBIM UMeHeM U 3anucath B Hero N cTpok jyiumHbl N; ctpoka ¢ HomepoMm K
(K =1, ..., N) momxHa conmepxarb K HauadbHBIX nponuchvlx (TO €CTh
3arjJaBHbBIX) JIATHHCKAX OYKB, [IOTIOJHEHHBIX CIpaBa CHMBOJAMHU  «*»
(3Be3nouka). Hanmpumep, nist N = 4 ¢daitn 10/mKeH coiepKaTh CTPOKHU «A** ¥y,
«AB**», «ABC*», «ABCDny.

Textd4®. Jlan TtexkcToBbIM (pails. BbhIBECTH KOJIMYECTBO COAEPKALIMXCS B HEM
CUMBOJIOB U CTpOK (Mapkepbl KOHIIOB cTpok EOLN u xonua gaiina EOF npu
MOJICYETE KOJIMYECTBA CUMBOJIOB HE YUUTHIBATS).

Text5. Jlana ctpoka S u TekcToBbIH (haits1. J[06aBUTH CTpOKY S B KOHEI (aia.

Text6. Jlansl 1Ba TeKCTOBBIX (haitia. [[00aBUTH B KOHEII EPBOTro (haifsia CoaepKkumMoe
BTOpOTrO (paitna.

Text7. Jlana ctpoka S u TeKCTOBBIN (aitn. J[06aBUTh cTpoKy S B Havaso ¢aina.

Text8. [aue aBa TekcToBbIX (haiina. JloGaButh B Hayayso mepBoro (aitia
COJIEPKUMOE BTOPOTO (aiina.



Text9. lano uenoe uucio K u tekcToBblil (aitn. BcTaButh mMycTyro CTpOKy Tepen
cTpokoii (aitma ¢ HoMmepom K. Eciu cTpoku ¢ TakuM HOMEPOM HET, TO OCTaBUTh
¢aiin 6e3 H3MEHECHUH.

Textl0. Jlano nemnoe yuciao K 1 TekcToBwIi ¢aiin. BcTaBuTh MycTyr0 CTPOKY HOCIHE
ctpoku (aitna ¢ Homepom K. Ecim ¢cTpoku ¢ TakuM HOMEPOM HET, TO OCTABHTH
¢aiin 6e3 I3MEHECHUH.

Textll. Jlan TexcToBbii daiin. [IpoayonupoBaTh B HEM BCE MyCThIE CTPOKH.

Textl2. [lana ctpoka S U TEKCTOBBIM (ailyn. 3amMeHUTh B (haiise Bce MyCThie CTPOKH
Ha CTPOKY S.

Textl3. [lan HenmycTOM TEKCTOBBIN (haiiil. Y 1amuTh U3 HETO MEPBYIO CTPOKY.
Text1l4. [lan HenycToM TEKCTOBBIN (haiiil. Y 1aquTh U3 HErO MOCIEIHIOI0 CTPOKY.

Textl5. Jlano uenoe yucino K u TexcToBblil (ainn. Yaanute u3 ¢aiiiga CTpoKy C
HomepoMm K. Eciam cTpokum ¢ TakMM HOMEpPOM HET, TO OCTaBUTH (ailn 0e3
U3MEHEHUH.

Text16. [lan TexcToBbI (aiiin. Y aanuTh U3 HETO BCE MyCThIE CTPOKH.

Textl7. Jlanbl nBa TekcTOBBIX (hailya. Jlo0aBUTH B KOHEI Ka)XJAOW CTPOKU MEPBOIO
¢aiia COOTBETCTBYIOIIYIO CTPOKY BTOporo (aitna. Eciau Bropoit (aitn kopoue
HEPBOr0, TO OCTABIIUECS CTPOKHU MEPBOTO (aiiina He U3MEHSTb.

Textl8. Hdano menoe uyncino K u TekcToBbIN (aii. YaanuTe U3 KaXIOH CTPOKH
(aitna nepBbie K cuMBOJIOB (€ciu AJIMHA CTPOKU MeHblle K, To yaanuTe u3 Hee
BCE CHMBOIJIBI).

Text19. [lan TekcToBbIil (aiin. 3aMeHUTh B HEM BCE MPOMUCHBIE pycCKUe OYKBHI Ha
CTPOYHBIE, & BCE CTPOYHBIE — Ha IIPOMHUCHBIE.

Text20. lan TexcToBbIi (aiiyi. 3aMEHUTh B HEM BCE MOJPSA HAyIIHe MpoOessl Ha
OJIH mpooOer.

Text21°. [lan TexcToBbI (haiin, comepxamuii 6ojiee Tpex CTPOK. YAAIUTh U3 HETO
MOCTIeTHUE TP CTPOKHU.

Text22. Jano nenoe yucio K (0 < K < 10) u TekcTOBBI# daiin, coaepkaiuii 6osee
K cTpok. Y nanuts u3 aitna nocnenuue K ctpoxk.

Text23. dano nemoe uncio K (0 < K < 10) u TekcToBbI# (haiii, coaepKalimii 0osee
K ctpok. Co31aTh HOBBII TEKCTOBBIM (paily, comepkamuil K nmocinenHux cTpok
UCXOMHOTO haiina.

17.2 Anranus u gpopmamupogaHue mekcma

Text24. Jlan tekctoBbiii (aitn. Halitn konmdecTBO ab3aleB B TEKCTE, €CliM ab3alibl
OTIIETISIOTCS IPYT OT JPyTra OJTHOM WIJIM HECKOJBbKHUMH IYCTHIMU CTPOKAMH.

Text25. Hano memoe uucno K u TexcroBwid daitn. Yaamute u3 ¢aitna adzar c
HoMepoMm K (ab3aibpl OTHENAOTCS APYr OT JApyra OJHOM WM HECKOJbKUMHU
NyCTBIMUA CcTpokamu). [lycThie CTpOKH, MPEAIIECTBYIONIME W CIEAYIOIIHE 32
yaaisieMbIM  ab3aiieM, He yaanaTh. Eciau  ab3ail ¢ JgaHHBIM  HOMEPOM
OTCYTCTBYET, TO OCTaBUTh (haiisl 6€3 U3MEHECHUI.



Text26. [lan texcroBblid ¢aiin. Haiitu komruecTBo ab3aieB B TEKCTE, €CIU IMepBast
CTpOKa KaXXJI0ro ab3ala HayuHaeTcss ¢ 5 mpoOenoB («KpacHas cmpoxay).
[TycTeie cTpoku Mex Iy ab3aliaMu HEe YIUTHIBATb.

Text27. Jlano nenoe uucino K u TexcroBbid (aitn. Yaamute u3 daiina adzall ¢
HoMepoM K (ab3aribl BBIICTSIOTCS C HOMOILBIO KPACHOU CMPOKY — CM. 3a/IaHUE
Text26). IlycTeie cTpoku Mexy ab3alaMy HE YYUTHIBATH M HE YJalsATh. Eciu
a03a11 ¢ JaHHBIM HOMEPOM OTCYTCTBYET, TO OCTaBUTH (Daiisl €3 N3MECHEHHI.

Text28. [lan TekcToBblil (aiin. AG3albl BBIACIAIOTCS B HEM C MOMOIIBIO KPACHOLU
cmpoxku (cM. 3amanue Text26), a mycThIX CTpOK HET. BcTaBuTh Mexay
cocemHMMH a03aramMu 1O OJHOW MyCTOW CTpoke (B Hadamo W KoHel (aitia
MyCThIE CTPOKHU HE JOOABIIATH).

Text29. [lan TexcToBsIii ¢aitn. BeiBecTn mepBoe cI0BO TeKCTa HAMOONbIIEH JITMHBI.
Cnogom cunTaTh HAOOP CUMBOJIOB, HE COAEPKAILUN IPOOEIIOB U OrPaHUUYEHHBIN
npobenaMu WM Ha4aJOM/KOHIIOM CTPOKH.

Text30. lan TekcToBbIf (haiin. BeiBecTH mociemHee CIOBO TEKCTa HAWMMEHBIICH
mHbl.  C1060M CUMTATh HA0Op CHUMBOJIOB, HE COJEp)KallUMi MpoOeoB U
OTrpaHUYCHHBIN MTpoOeIaMHu UK Ha4aJI0M/KOHIIOM CTPOKH.

Text31. Hdano menoe umcno K u tekctoBbiii (aiin. Co3maTh CTPOKOBBIN (aiinm u
3amucaTh B HEro Bce ciioBa MIMHbI K u3 ucxonHoro ¢aina. Croeom cUUTATh
HaOOp CHUMBOJIOB, HE COJEpKalluid NpoOesoB, 3HAKOB MPENUHAHUS U
OTpaHUYEHHBI MpoOenamMH, 3HAKaMM NpPENUHAHUS WM HayaloM/KOHIIOM
cTtpoku. Eciu ucxomuelil Qaitn He coaepkutT cioB AnuHbl K, TO OCTaBUTH
PE3YNBTUPYIOMUHN (HAMIT TyCTHIM.

Text32. Han cumBon C — mponucnas (3arnaBHasi) pycckas OykBa U TEKCTOBBIM
¢aiin. Co3nath CTpPOKOBBIN (haill U 3amucaTh B HEr0 BCE CJIOBA M3 MCXOJIHOTO
daiina, HauMHAIONIMECS Ha 3Ty OYKBY (IIPOMUCHYIO WM CTPOYHYI0). Crosom
cuuTaTh HAOOp CHUMBOJIOB, HE COJIEPKALIUI MPOOEIOB, 3HAKOB MPENUHAHUS U
OTpaHMYEHHBIH MpoOenamMH, 3HaKaMM NpPENUHAHUS WM HayajloM/KOHIIOM
ctpoku. Ecinu mucxomuelil daitn He COAEPKUT MOIXOAIINX CIOB, TO OCTAaBUTH
PE3YNbTUPYIOIUI (DAIIT TYCTHIM.

Text33. Han cumBon C — cmpounas (ManeHbkas) pycckas OykBa U TEKCTOBBIH
¢aiin. Co3nath CTpOKOBBIM (aill M 3amucaTh B HErO BCE CJIOBA M3 MCXOIHOTO
daiina, coaepxkamue XoTs Obl ogHy OykBy C (IIpONMHMCHYIO WM CTPOYHYIO).
Cnosom cuuTath HAOOpP CHUMBOJIOB, HE COJEp)KAIUMKA MpOOEsoB, 3HAKOB
OpenvHaHusl M OrPaHMYEHHBIM mnpoOenaMy, 3HAKAMU NPENUHAHUS WU
HA4YaJIOM/KOHIIOM CTpOKU. Eciu ucxXomHblil aiil He COAEPKHUT IMOIXOJSIINX
CJIOB, TO OCTABUTh PE3YJIbTUPYIOMINMA (Pailsl MyCThIM.

Text34. [lan TekcToBbIN (aiis1, comepKamuii TEKCT, BRIPOBHEHHBIN IO JICBOMY Kparo.
BBIpOBHATH TEKCT MO MpaBOMY Kparo, J0OABHB B Hayajlo KaXKIOW HEMyCTOM
CTPOKH HYHO€ KOJIMYECTBO MpOoOesioB (IIMPUHY TEKCTa CUUTaTh paBHOU 50).

Text35. [lan TekcToBbIN (hails, comepKaiiuil TEKCT, BHIPOBHEHHBIN T10 JIEBOMY Kparo.
BBIpOBHATH TEKCT MO LEHTPY, J00ABUMB B HAYajo Ka)KIOW HEMyCTOW CTPOKH



HY>KHOE€ KOJIMYECTBO MpoOesoB (IMPUHY TeKcTa cuuTath paBHOU 50). Ctpoku
HEYETHOH JIJIMHBI TIEpe]] IICHTPUPOBAHUEM JIOMOJHSATE CJIEBA MPOOEIIOM.

Text36. [lan TekcToBbIM (aiii, coaeprKalldii TEKCT, BBIPOBHEHHBIM IO IPaBOMY
Kpato. BBIpOBHSATH TEKCT MO IMEHTPY, yAATUB W3 KaXKIOH HEIMyCTOW CTPOKH
MOJIOBUHY HAYaJbHBIX MpoOemoB. B cTpokax ¢ HEYETHBIM KOJUYECTBOM
Ha4daJIbHBIX TMPOOETOB TEpe] IEHTPUPOBAHUEM YAAJIATH TEPBBIA HadaIbHBIA
npoOer.

Text37. Jlan TekcToBbIH (haity, coaepkaliuii TeKCT, BRIPOBHEHHBIHN T10 JIEBOMY Kparo.
AG3a1pl TEKCTa pa3feNsIOTCs OJHOM MyCTOM CTPOKOW. BBIPOBHSATH TEKCT no
wupune (TO €CThb W MO JIEBOMY, U IO MPAaBOMY Kpar0), YBEJIMYHUB B KaxKIOU
HEMyCTON CTpoke (KpoMe MOCIHEAHHMX CTPOK a03alleB) KOJIMYECTBO MPOOEIIOB
MEXy CIIOBaMH, HayMHasl C IMOCJIEIHEro Mmpoodesia B CTPOKE (LIMPHHY TEKCTa
cuuTath paBHOM 50).

Text38. [lano menoe guciao K (> 25) m TekcToBBIN (haiii, comepikKamiuid TEKCT,
BBIPOBHEHHBIN MO JIEBOMY Kparo. AO3aIlpl TEKCTa OTACNAIOTCS APYr OT JIpyra
OJIHOM IycTOM cTpokoi. OTgopMaTupoBaTh TEKCT TaK, YTOOBI €ro IIMPUHA HE
npeBocxoawia K mo3uiuii, 1 BBIPOBHATH TEKCT IO JIEBOMY Kparo, COXpaHUB
neneHue Ha ab3aupl. [IpoGensl B KoOHUE CTpok yaaiuTb. CoXpaHUTh
oT(popMaTHUpPOBaHHBIN TEKCT B HOBOM TEKCTOBOM (aiine.

Text39. Jlano menoe uwucimo K (> 25) m TekcToBBIN (haiin, comepikKamiuid TEKCT,
BBIPOBHEHHBIA 10 JIEBOMY Kpaio. AO3allbl BBIJCISIOTCS B HEM C IOMOIIBIO
KpacHou cmpoku (5 HadambHBIX TMPOOEJIOB), a MYCTBIX CTPOK HET.
OrdopmMarupoBaTh TEKCT Tak, YTOOBI €ro IMUpUHA HE mnpeBocxoauna K
MO3UIIMH, U BBIPOBHATH TEKCT IO JIEBOMY Kparo, COXpaHUB JIeJICHUE Ha a03allbl.
[IpoGensl B KOHIIE CTPOK yaaiuTb. COXpaHUTh OT(HOPMATUPOBAHHBIM TEKCT B
HOBOM TEKCTOBOM (haiie.

17.3 Tekcmosnble ghalinibl ¢ Yucroeou uHgopmayueu

B 3amanmsx Ha 00pabGOTKy TEKCTOBBIX (ailioB ¢ 4YHMCIOBON HH(pOpMaIHUEH
MPEANoaaraeTcsi, 4To W300paKEHUS BEIIECTBEHHBIX YHCEN, COJEpXkKallhecs B
TEKCTOBBIX (Daiisiax, yIOBIETBOPSIOT CTAHIAPTHBIM MPABUIIAM UCIIOJIB3yEMOTO SI3bIKa
MpOrpaMMUpPOBaHUs (B YACTHOCTH, APOOHAs YacTh OTAENSIETCS OT IIeJION YacTu
JCCATHUHOM MOUKOLL).

Text40. Jlans! aBa ¢aiina nenasix 9ucesl oJauHakoBoro pasmepa. Co3aaTh TEKCTOBBINA
daiin, coaepkamuii 3T YKCIia, PacoI0KEHHbBIE B JIBa CTOJIONA mupuHOM 1mo 30
CUMBOJIOB (B TIEPBOM CTOJIOIIE COJAEpXKATCS YHUCIa M3 TMEPBOTO HMCXOJIHOTO
daiina, BO BTOpoM — U3 BTOporo ¢aityia). B Hauamo U KoHel KaX7aou CTPOKH
TekcToBOoro (aitma moGaBuTh  pazgenutenb «» (kog 124). Ywucna
BBIPABHUBAIOTCS 10 MIPABOMY Kparo CTOJIONA.

Text4l. Jlansl Tpu (aiina menbx 4ucesl 0JJUHaKoBoro pasmepa. Co3aaTh TEKCTOBBIM
daiin, comepxkanuii 3T 4YKciia, pacloIOKEHHBIE B TPU CTOJIONA HIUPUHOMN IO
20 cuMBOJIOB (B KaXKJIOM CTOJIOIIE COJEpIKATCS 4Yuclia U3 COOTBETCTBYIOIIETO



ucxoaHoro aitia). B Hauamo M KOHEIl Ka)XXJI0W CTPOKHM TEKCTOBOro (haiina
100aBUTH pazaenurtens «|» (kox 124). YUncna BeIpaBHUBAIOTCS 0 JIEBOMY Kparo
cTOJO11A.

Text42. Jlansl BemecTBeHHbIC unciaa A, B u nemoe uncimo N. Co3maTh TEKCTOBBIM
daiin, comepxamniuii TaOIUIYy 3HAYCHUNA (DYHKIIHH JX ma npoMexytke [A, B]
¢ maroMm (B —A)/N. Tabnuma cOoCTOMT M3 ABYX CTOJIOIOB: C apryMEHTaMH X
(10 mo3unwmii, U3 HUX 4 MOI APOOHYI0 YacTh) U CO 3HAUYCHUSIMU \/; (15
NO3UIMi, W3 HHUX 8§ MMoj ApoOHYH 4YacTh). CTOJOIBI BBIPABHHBAIOTCS IIO
MpaBoOMYy Kparo.

Text43. Jlansl BemecTBeHHBbIC unciaa A, B u nemoe uncimo N. Co3maTh TEKCTOBBIM
daitn, comepikamuii TaOmuiy 3HaueHud ¢QyHkimuid SIiN(X) u cos(X) Ha
npomexytke [A, B] ¢ marom (B — A)/N. Tabnuia cOCTOMT U3 TpeX CTOJIOIOB: €
apryMeHTamu X (8 mo3uiui, u3 Hux 4 moja ApoOHYIO 4acTh) U CO 3HAUYCHUSIMU
sin(x)

u CoS(X) (mo 12 mo3ummid, W3 HUX & moxa ApoOHyr dacTh). CToJOIBI
BBIPABHUBAIOTCS TI0 MPABOMY Kparo.

Textd4. Jlan TekcToBbIi (aiisl, Kaxaas CTpOKa KOTOPOTO M300pa)kaeT 1eJIoe YKCIIO,
JIOTIOJTHEHHOE CJIeBa U CIpaBa HECKOJBKUMH MpoleramMu. BBIBECTH KOIMYECTBO
ATUX YUCET U UX CYMMY.

Text45. Jlan TekcToBbIN (ailn, Kaxaas CTpoKa KOTOPOTO H300pakaeT IeNloe WU
BEIIECTBEHHOE YHCIIO, AOMOJIHEHHOE CJIeBa U CIpaBa HECKOJIHKUMHU MpoderaMu
(BemiecTBEHHBIE YHCIAa WMEIOT HEHYJIEBYI0 JpOOHYI0 4YacTh). BbIBecTH
KOJIMYECTBO YUCEN C HEHYJIEBOM IPOOHOM YaCThIO U UX CYMMY.

Text46. lan TexcToBbIM (ailyl, KaKaas CTpOKa KOTOPOTO COACPKUT M300paKeHUs
HECKOJIbKMX YHCell, pa3/ieleHHble MpobdenamMu (BEIIECTBEHHBIC YHCIa MMEIOT
HEHYJIEeBYIO JpoOHyt0 4acTb). Co3nate (aiin  BEIIECTBEHHBIX YHCED,
CoJiepKalIiii (B TOM e TOpSAKE) BCe YHCIa U3 UCXOAHOTO (ailna, nMEroIue
HEHYJIEBYIO IPOOHYIO YacCTh.

Textd7. Jlan TekcToBbI (ailn, Kaxaas CTpOKa KOTOPOTO M300pakaeT LeIoe WIH
BEIIECTBEHHOE YNCIIO, IONOJHEHHOE CJIEBA U CIPaBa HECKOJIBKUMU MpoOeIamMu
(BellecTBEHHbIE 4YKCIIa MMEIOT HEHYJEeBYI JpoOHYI0 4YacTh). BbIBecTH
KOJIMYECTBO LEJBIX YHCEII U UX CYMMY.

Textd48. lan tekcToBbIM (aily, Kaxkaas CTpOKa KOTOPOrO COAECPKUT M300paKeHUs
HECKOJBKUX YHCEN, pa3lieJieHHbIe MpobOenaMu (BEIIECTBEHHBIE YHCIIA WMEIOT
HEHyJIeByI0 JpoOHyto dacTh). Co3marh (aili LenpIX 4uces, COAep Kallui Bce
IIEJIbIC YUCIIa U3 UCXOAHOTO (aiiia (B TOM K€ MOPSAKe).

Text49. Jlan TexkcToBwl dain u daitn nenbix uucen. /[060aBUTh B KOHEI Kaxou
CTPOKH TEKCTOBOTO (haiiia m300pa’keHrne COOTBETCTBYIOIIETO 4yucia U3 (aitia
nenpix uucen. Ecnmu  (daiim mensix 4yucen Kopode TEKCTOBOTO (paiina, ToO
OCTaBILHUECS CTPOKH TEKCTOBOTO (ailia He U3MEHSTh.

Text50. [an TexcroBbli ¢aiin. B kaxnoii ero crpoke nepsbie 30 MO3ULUMNA OTBOAATCS
MoJl TEKCT, a OCTaBIIasiCsl 4acTb — MOJ BellecTBeHHoe uucio. Co3naTe 1Ba



daiina: cTpokoBbIi (aiti, coaepkanuii TEKCTOBYIO 4acTh UCXOAHOTO (aitiia, u
(baiin BelIeCTBEHHBIX YHCEN, COJEPKalINi Ynciaa U3 UCXOAHOro (Qaiina (B ToM
Ke TIOPSIKE).

TextS5l. Jlan TekcToBbId (aia, cojaepKamuid TabIUIly H3 TpeX CTOJIOIOB
BemiecTBeHHbIX  ymcen. [llupuna cTtonOumoB TabiauMmbl W COCO0  HMX
BBIDABHUBAHMS  SBJISIOTCS  TPOW3BOJBHBIMH,  CHCIUAIBHBIX  CHMBOJIOB-
pasnenureneil Tabmuua He conepkuT. Co3marh Tpu Gailna BeleCTBEHHBIX
qrcell, KAKIbIA U3 KOTOPBIX COACPIKHUT YMCIIa U3 COOTBETCTBYIOILIETO CTOJIOIA
TaOJUIIBI (B TOM K€ TOPSIKE).

Text52. Jlan TekcToBbIM (haily, coaepkamuii TaOJUIy M3 TPEX CTOJIOIOB IIEIBIX
gyucen. B Hauajge m B KOHIIE KaXIOH CTPOKH TaONHIIBI, a TaKXKE MEXIY e
CTOJIOIIAaMU pacriojaraeTcs cumson-pasoeaumens. lllupuaa cTonOIioB TabIUIIHI,
coco0 WX BBIPABHUBAHWS W BHJ CHUMBOJA-Pa3ACIUATEIS  SBISIOTCS
pou3BOJbHBIMH. Co31aTh (aiiia LeIbIX Yuces, COACPKAMMK CyMMY YHCENl U3
KaXJI0M CTPOKU UCXOAHOM TaOJIUIIBI.

17.4 [ononHumersbHble 3a0aHusi Ha 0bpabomky
meKcmosbIx ¢halsios

Text53. llan texcroBbiii (aitn. Co3narh CHMBOJIBHBIN (haiiyi, cCopepKaIIui Bce 3HAKH
MpEeNuHaHus, BCTPETUBIIMECS B TEKCTOBOM (haiisie (B TOM ke MOPSAIKE).

Text54. lan TexcroBblii ¢aitn. Co3garh CUMBOJIBHBIN (haii, cojepikamuid Bce
CHUMBOJIbI, BCTPETUBIIIMECS B TEKCTE, BKJIIOUas Mpo0ei U 3HaKu MpenuHanus (6e3
nmoBTopeHnit). CUMBOJIBI pacrionaratb B IMOPSAKE WX TEPBOTO TOSIBICHHUS B
TEKCTE.

Text55. Jlan TekcTtoBwl aiin. Co3gaTh CHMBOJIBHBIM (haiiia, coaepiKaliuidi Bce
CHUMBOJIbI, BCTPETUBIIIMECS B TEKCTE, BKJIIOUas Mpo0es U 3HaKW MpenuHanus (06e3
noBTopeHuii). CUMBOJIBI pacrojaraTh B MOPSIKE BO3PACTAHUS UX KOJIOB.

Text56. an TexcroBbiii ¢aitn. Co3gaTh CHUMBOJIBHBIN (haii, coAepiKaiuid Bce
CHUMBOJIbI, BCTPETUBIIIHMECS B TEKCTE, BKJIIOUas Mpo0es ¥ 3HaKU MpenuHanus (6e3
noBTopeHuii). CUMBOJIBI pacrojaraTh B MOPsAKE YOBIBAHUS UX KOJOB.

Text57. Jlan TekctoBbid (aiin. Ilogcuurare 4YKMCIIO TIOSBIICHHM B HEM Ka)IOM
cmpounou (TO €CTh MaJICHBKOW) pycCKOM OYKBBI M CO3/aTh CTPOKOBBIN (haidi,
AJIEMEHTBl KOTOPOr0 HMEIOT BHA «<OYKBa>—<4HCJIO €€ TOSBICHUI>
(manpumep, «a—25»). BykBbl, OTCYyTCTBYIOIIME B TE€KCTE, B (hailjl HE BKIIOYATh.
CTpoxu ynopsiiounTh 10 BO3PACTAHUIO KOJOB OYKB.

Text58. Jlan TekctoBbii (aiin. Ilogcuutarh 4YKMCIIO TOSBICHHM B HEM KaxXagou
cmpounou (TO €CTh MaJICHbKOW) PyCcCKOM OYKBBI M CO3/aTh CTPOKOBBIN (aii,
AJIIEMEHThl KOTOPOTO HMMEIT BHJ «<OYKBa>—<4HCJIO €€ MOSBICHUNI>)
(manmpumep, «a—25»). BykBbl, OTCYTCTBYIOIIME B TEKCTE, B (pailll HE BKIIIOYATh.
CTpokH yHmopsI0ouuTh MO YOBIBAaHMIO YMCJIA MOSIBICHUN OYKB, a IIPU PaBHOM
YHClie TOSIBIIEHUH — M0 BO3PacTaHUIO KOJIOB OYKB.



Text59. Jlana ctpoka S, cocrosimas u3 10 mudp, u daitn ¢ pycCKUM TEKCTOM.
3amudpoBath (aiisi, BEIMOIHUB UKINYECKYIO 3aMEHY Ka)KJI0M pyCcCKOi OYKBHI,
crosimeid Ha K- mo3ummm  cTpokw, Ha OyKBYy TOrO K€ pErucTpa,
PacroOKEeHHYIO B andaBuTe Ha Sk-M MecTe nocie mudppyemoit 6yksol (s K
= 11 cHOBa UCHONB3yeTCS CMeEIeHue S; U T. 1.). bykBy «&» B andaBure He
YUUTBIBATh, 3HAKHU MPETUHAHMS U TPOOEITBI HE U3MCHSITD.

Text60. [ana cTtpoka u (aili ¢ pyCCKUM TEKCTOM, 3alIM(PpPOBAHHBIM IO MPaBUIY,
onuvcaHHoMy B 3amanuu Text59. JlanHasi cTpoka MpeacTaBisieT coO0N MepBYyIO
pacippoBaHHYIO CTpPOKYy Tekcra. PacmmdpoBaTh ocrajibHble CTPOKH U
3aMeHUTh B ¢aine 3amudpoBaHHBIA TEKCT Ha pacmu@poBaHHbIM. Ecim
uHbopmaluu s paciii@poBKH HEIOCTATOYHO, TO HWCXOJIHBIM ¢ain He
U3MEHSTb.

18 CocTtaBHble TUMNbI AaHHbIX B Npoueaypax
N byHKUMAX: rpynna Param

B kaxmoM 3amaHuu JaHHOrO pasjena TpeOyeTcs Onucarh MPOLEnypy HWIH
(GYHKIHIO ¥ 3aTE€M UCIOJIb30BaTh €€ /111 00paOOTKU UCXOTHBIX JaHHBIX.

Bce mapamerpsl 11000M (hyHKyuy cHuTAIOTCA BXOAHBIMU. [I71s1 npoyedyp Bcerna
YKa3bIBACTCs, KaKue TMapaMeTpbl SIBJISIOTCS BBIXOAHBIMU (WJIM OJHOBPEMEHHO
BXOJ/IHBIMU M BBIXOJIHBIMH); €CJIM O BHJI€ TTapaMeTpa MpoleAypbl HUYETO HE CKa3aHo,
TO OH CUMTAETCS BXOAHBIM.

18.1 OOHomepHbIe U 08yMeEpPHbIE Maccusbl

[Ipu BBOIE MCXOAHOTO MaccuBa BHauaje CIeAyeT BBECTU €ro pasmep (OIHO
YUCJIO JII OJTHOMEPHBIX MAacCCHBOB, JBA YMCJIA — KOJUYECTBO CTPOK M CTOJIOIOB —
JUTSI IBYMEPHBIX MaCCHBOB-MATPHII), a 3aTEM — BCE €0 AJIEMEHTHI.

Ecnu B 3amaHuu $IBHO HE YyKa3bIBaeTCsl pa3Mep OJAHOMEPHOIO MAacCCHBa,
SBJISIFOIIETOCS MTApaMeTPOM TPOLIETYPhl UIU (PYHKIIUHU, TO MPEATIOIAraeTcsi, YTo 3TOT
pasmep MOKeT MeHAThes B npenenax oT 1 qo 10. [{ns nBymMepHBIX MacCUBOB-MaTpUIL
TaKXke MPEeJIoaraeTcs, YTo YUCIO UX CTPOK U CTOJOIOB MOXKET MEHSAThCS OT 1 110
10. TlopsinkoBble HOMEpa HAYAIbHBIX JJIEMEHTOB KaK OJHOMEPHBIX, TaK U
JIBYMEPHBIX MAaCCHUBOB BCET/[a CYUTAIOTCS paBHBIMU 1.

[Ipy omucanuu mpoleayp, BBIMOJHSIIONUX TMpeoOpa3oBaHUE MacCuBa, HE
cleAyeT UCTOJIb30BaTh BCIOMOTATENIbHBIM MAaCCUB TOTO K€ pa3Mmepa.

Paraml1®. Omnwucats ¢yakmuo MinInt(A, N) menoro Tuma, HaxOISIIYO
MUHHMMAaJIbHBIN 3JEMEHT 1ieounciieHHoro maccuBa A pazmepa N. C moMorisio
9TON (YyHKIIMU HAWTH MUHUMAaJIbHBIE JIeMeHThl MaccuBOB A, B, C paszmepa Na,
Ng, Nc COOTBETCTBEHHO.

Param2. Omnucates ¢yuknuio NMax(A, N) menoro Tuma, HaXOASAIIyH0 HOMEP
MaKCHMAaJIbHOT'O 3JIeMEHTa BellecTBeHHOro MaccuBa A pazmepa N. C moMorisro
TON (PyHKIIMM HAWTH HOMEpa MaKCHMAJIbHBIX 3JeMEHTOB MaccuBoB A, B, C
pazmepa Na, Ng, Nc cooTBETCTBEHHO.



Param3. Onucare npoueaypy NMinmax(A, N, NMin, NMax), naxoasiiyro HOMepa
MUHAMQJIIBHOTO M MAaKCHMAaJbHOTO OJJIEMEHTa BEIICCTBEHHOTO MaccuBa A
pa3smepa N. Beixognsie mapameTpsl niesoro Tuma: NMin (HomMmep MUHUMATBHOTO
snementa) u NMax (Homep MakcumaiabHOTO 3JjeMeHTa). C MOMOIIBI0 ITOM
OpoLeaypbl HaWTH HOMEpa MHHUMAIbHBIX U MaKCUMAJbHBIX JJIEMEHTOB
maccuBoB A, B, C pasmepa Np, N, Nc COOTBETCTBEHHO.

Param4. Onucars npouenypy Invert(A, N), MeHsIONIyI0 TOPSIOK CleI0BaHUS
AJIEMEHTOB BEIIECTBEHHOro MaccuBa A pasmepa N Ha NPOTHBOMOJIOKHBIN
(unsepmuposanue wmaccuba). MaccuB A SBISETCS BXOJHBIM M BBIXOJHBIM
napameTpoM. C OMOIIBIO 3TOW MPONEAYpPhl MHBEPTHUPOBaTh MaccuBbl A, B, C
pasmepa Na, Ng, Nc cooTBETCTBEHHO.

Param5. Omnucate mnpouenypy Smoothl(A, N), BBIIOIHSIONIYIO ceradxcueanue
BellleCTBEHHOTo MaccuBa A pasmepa N cremyromuMm o0pa3om: snemMeHT Ay
3aMEeHseTCs Ha cpenHee apudmeTuyeckoe MepBbIX K HCXOMHBIX 3JIEMEHTOB
maccuBa A. MaccuB A sBiseTcsl BXOAHBIM M BBIXOJHBIM mapameTpoMm. C
MIOMOIIIBI0 ATOW MPOIEAYPHI BBIMOJHUTH MSATUKPATHOE CIUIAKMBAHHUE TAHHOTO
MaccuBa A pasmepa N, BEIBOS Pe3yJIbTaThl KaXKIOTO CTIaKHBAHUS.

Param6. Omucate mnpouenypy Smooth2(A, N), BBITOTHSIOIIYIO ceraxcusarue
BellecTBeHHOro maccuBa A pasmepa N crienyromuM oOpa3zom: 3iaeMeHT A; He
u3mensiercs, aneMenT Ag (K =2, ..., N) 3ameHsieTcs Ha MOy CyMMY HCXOIHBIX
aneMeHTOB Ax 1 1 Ax. MaccuB A sBisieTCSl BXOAHBIM M BBIXOAHBIM IAPAMETPOM.
C moMOIIBI0 ATOW MPOIETYPH! BRIMOIHUTE MATHKPATHOE CTIIAXKUBAHUE TAHHOTO
MmaccuBa A pazmepa N, BBIBOS pe3yIbTaThl KQXKIOTO CTIIaKUBAHUS.

Param7. Omnucare mpouenypy Smooth3(A, N), BBIIOIHSAIONIYIO CelaxCueaHue
BelllecTBEHHOTro MaccuBa A pazmepa N crienyrommm o0pa3oM: KaKIbIi 2JIEMEHT
MaccuBa 3aMEHSETCs Ha €ero cpenHee apupMETHUYECKOEe C COCETHUMHU
aneMeHTaMu (TIpU BBIYUCIICHUHM CPEIHEro apu(METHUECKOTO HCIOIB3YIOTCS
UCXOOHble 3HAYCHUS COCEAHHMX DJIEMEHTOB). MaccuB A SBISICTCS BXOJHBIM H
BBIXOAHBIM ~TapamMeTpoM. C TIOMOIIBIO ATOW TPOIEAYpPHl  BHITIOJHUTH
MSATUKPATHOE CTIIaXXKUBAaHUE JaHHOTO MaccuBa A pazMepa N, BEIBOS pe3yIbTaThl
KaXKJIOTO CTIIaKHBAHUS.

Param8. Onucats nporienypy RemoveX(A, N, X), yransroniyo u3 meJI09rcIeHHOTO
maccuBa A pazmepa N aneMeHThI, paBHbIE 1ieioMy unciay X. MaccuB A 1 4rCIIO
N sBASIOTCS BXOJHBIMH M BBIXOJHBIMU mapamerpamMu. C TMOMOIIBIO 3TOU
MpoIenyphl yaamuTh ynciia Xa, Xg, Xc u3 maccuBoB A, B, C pasmepa N, Ng, N¢
COOTBETCTBEHHO U BBIBECTU Pa3Mep U COJIEPKUMOE MOTYIECHHBIX MAaCCHUBOB.

Param9. Onmnucare mponeaypy RemoveForInc(A, N), ynansionryro u3
BEIIECTBEHHOTO MaccuBa A pasmepa N «IMIIHHE» DJIEMEHTHI TaK, YTOOBI
OCTAaBIIIHECS JIEMEHTHI OKA3AIUCh YIOPSI0UYCHHBIMU TI0 BO3PACTaHUIO: TIEPBBIiA
AJIEMEHT HE yNaJseTcs, BTOPOH JIEMEHT YJaIseTcs, €CJIM OH MEHbIIIEe TIEPBOTO,
TPETHI — €CITU OH MEHBIIE MPEABIAYIIEro JIEMEHTa, OCTABJICHHOTO B MAaCCHBE,
u 1. A. Hanpumep, maccuB 5.5, 2.5, 4.6, 7.2, 5.8, 9.4 nomkeH OBITH
npeoOpaszoBaH K Buay 5.5, 7.2, 9.4. MaccuB A u yucio N SBISIOTCS BXOJIHBIMU



U BBIXOJIHBIMU TapaMmeTpamu. C TOMOIIBIO 3TOW Mpoleaypbl Mmpeodpa3oBaTh
maccuBbl A, B, C pazmepa Np, Ng, Nc COOTBETCTBEHHO M BBIBECTH pa3Mep H
COJIEP’KUMOE MOJYYEHHBIX MACCUBOB.

Param10. Omucare mponeaypy DoubleX(A, N, X), nayoaupyoomymo B
uenourciaeHHoM maccuBe A pasmepa N aeMeHTbI, paBHbIE LEeaoMy yuciy X.
MaccuB A u uncio N SBISIOTCS BXOAHBIMU M BBIXOJHBIMHU MapameTpamu. C
MIOMOIIBIO ATOW MPOLEAYPhl MPOAYOIUpOBaTh unciia Xa, Xg, Xc B MaccuBax A,
B, C pa3smepa Na, Ng, Nc COOTBETCTBEHHO M BBIBECTH pa3Mep U COIEPKUMOE
MOJIyYEHHBIX MAaCCUBOB.

Param11. Onucats npotneaypy Sort(A, N), BHIIOTHSIONYI0 COPTUPOBKY IO BO3pac-
TaHUIO BelecTBeHHOro Maccuba A pasmepa N. MaccuB A sBisieTcsl BXOAHBIM U
BBIXOAHBIM MapameTpoM. C TMOMOIIBIO 3TOM TPOLEAYPHl OTCOPTUPOBATH
MmaccuBbl A, B, C pasmepa N, Ng, N¢c cooTBeTCTBEHHO.

Param12. Onucate nporieaypy SortIndex(A, N, 1), bopmupyromryro 1isi BeeCTBEeH-
Horo MaccuBa A pasmepa N undexcusiit maccus | — MacCUB LIENIBIX YUCET TOTO
ke pazMepa, CoJepKalluii HoMepa AJIEMEHTOB MacchuBa A B TOM MOpSJIKE,
KOTOPBIN COOTBETCTBYET BO3pPACTaHUIO 3JIEMEHTOB MaccuBa A (cam maccuB A
npu 3TOM He wu3MeHsiercsi). WHuekcHbli MaccuB | SBIsSieTCS BBIXOJHBIM
napameTpoM. C MOMOIIIBIO 3TOW MPOIEAYPHl CO3/]aTh UHACKCHBIE MACCUBBI JJIS
maccuBoB A, B, C pasmepa N, Ng, Nc cooTBeTCTBEHHO.

Param13. Ommcars mpouemypy Bell(A, N), MeHstOmy0 TOPSIOK 3JIEMEHTOB
BeleCTBEHHOTro MaccuBa A pasmepa N Ha ciegyromuii: HAMMEHBIITUI JJIEMEHT
MAacCHBa pAacIoJlaraeTcs Ha TMEpPBOM MECTE, HAMMEHBIINN M3 OCTaBIINXCS
AJIEMEHTOB — Ha TOCJIETHEM, CJICAYIOIMNA IO BEIUYHHE pacrojiaraercs Ha
BTOPOM MeCTe, CIeAYIOIUIA — Ha MPEANOCIeHEM U T. 1. (B pe3ysibTare rpaduk
3HAUYCHUN DJJIEMEHTOB OYJEeT HAalOMUHATh Kojokosn). MaccuB A  sBisieTcs
BXOJHBIM UM BBIXOJHBIM mTapameTpoM. C TOMOIIBIO ATOW MPOIEAYPHI
npeoOpazoBath MaccuBbl A, B, C pazmepa Np, Ng, Nc COOTBETCTBEHHO.

Param14. Omucars npouenypy Splitl(A, Na, B, Ng, C, N¢), dopmupytomryro mo
BEIIECTBEHHOMY MaccuBy A pasmepa N aBa BemecTBeHHBIX MaccuBa B m C
pasmepa Ng 1 Nc COOTBETCTBEHHO; MPpU 3TOM MacCUB B comepXuT Bce 271eMeHThI
MaccuBa A ¢ HEUYETHBIMH MOPSIKOBEIMU HOMepamu (1, 3, ...), a maccuB C — Bce
AJIIEMEHTHI MaccuBa A ¢ YeTHBIMU HOMepami (2, 4, ...). Maccussl B u C u yncna
Ng 1 Nc SBISIOTCS BBIXOJAHBIMHU MapameTpamMu. [IpuMeHHTH 3Ty mporeaypy K
naHHomy wmaccuBy A pasmepa Np U BBIBECTM pa3Mep M COACPKUMOE
noJtydeHHbIX MaccuBoB B u C.

Param15. Omnucate npouenypy Split2(A, Na, B, Ng, C, N¢), dopmupyromiytwo mo
1eaounciieHHoMy maccuBy A pasmepa Na JBa 1enouyuciaeHHbix maccuba B u C
pasmepa Ng 1 N¢ COOTBETCTBEHHO; TIPU ATOM MacCcUB B conep)XUT Bce YeTHbBIC
gucia u3 MaccuBa A, a maccuB C — Bce HEUCTHBIC Ynciia (B TOM e TOPSJIKE).
MaccuBel B 1 C u uucna Ng u N¢ ABISIOTCS BBIXOAHBIMH IapaMeTpamu.
[IpumenuTs 3Ty npouenypy kK gaHHomy MaccuBy A pasmepa Np U BbIBECTH
pasMep U CoJIepKUMOe MoTyueHHbIX MaccuBoB B u C.



Param16. Omnucats nporeaypy ArrayToMatrix1(A, K, M, N, B), dopmupyroriyro mo
BEILIECTBEHHOMY MaccuBy A pasmepa K matpuuy B pasmepa M x N (Marpuna
3aMoJIHAETCA 3JEMEHTaMH MaccuBa A 1o cTpokam). «JIMIIHUE» 3IeMEHTHI
MacCHUBa WIHOPHUPYIOTCSA; €CJIM DJEMEHTOB MacChBa HENOCTAaTOYHO, TO
OCTABIIMECS AJIEMEHTBHI MaTPULBI IToJIararoTcs paBHbMU (. /[ByMepHBI MaccuB
B sBasiercs BhIXogHBIM napameTpoM. C MOMOINIBI0 3TOM MPOLIEAYPHl HA OCHOBE
nanHoro maccuBa A pasmepa K u nensix yucen M u N copmupoBaTs MaTpuiry
B pazmepa M x N.

Paraml17. Onucats npouenypy ArrayToMatrix2(A, K, M, N, B), popmupyrorryto mo
BeIlleCTBEHHOMY MaccuBy A pasmepa K matpuiy B pasmepa M x N (Marpuna
3aMoyHAeTCs 3JeMEHTaMu MaccuBa A 1mo crondunam). «JIMIIHUE» 3IeMEHTHI
MaccuBa WTHOPUPYIOTCS; €CJIM JJIEMEHTOB MAcCHBa HEAOCTATOYHO, TO
OCTaBILHMECS JIEMEHTBI MAaTPULbI noJjararorcs: paBHeIMU 0. J[ByMepHBIN MaccuB
B sBisiercs BhIXOAHBIM napameTpoM. C MOMOIIBI0 3TOM MPOILEAYPHl HA OCHOBE
nanHoro maccuBa A pasmepa K u nensix yucen M u N copmupoBaTs MaTpuily
B pazmepa M x N.

Param18. Onucars npouenypy Chessboard(M, N, A), dopmupyrolyo mo mensm
nosnokutenbHbpIM unciiaM M u N matpuiy A pasmepa M x N, koTopast coaepXuT
gucna 0 u 1, pacmosio)keHHBIE B «IIaxMaTHOM» Topsake, mpudem A;p; = 0.
JIByMepHBIN 1IETOYUCIICHHBI MacCuB A SIBIS€TCS BBIXOJHBIM mMapameTpoM. C
MTOMOILBIO 3TOM IpOUEayphl MO AaHHBIM LeabiM ynuciaaM M u N copmupoBaTh
Matpuiy A pazmepa M x N.

Param19. Omnwucate ¢yakmuo Norml(A, M, N) BemecTBeHHOro THIIA,
BBIYHCIIIONIYIO0 HOpMY BellleCTBeHHOM MaTpullbl A pazmepa M x N:

Norm1(A, M, N) = max {|A.j| + |Azal + ... + [Amal},
rae makcumym Oepetcst o Bcem J ot 1 1o N. [lns manHo# matpuiisl A pazmepa
M x N nmaritu Norm1(A, K, N), K=1, ..., M.

Param20. Omnwucate ¢yakmuo Norm2(A, M, N) BemecTBeHHOro THIIA,

BBIYHCIIIONIYIO HOpMY BellleCTBEHHOUM MaTpullbl A pazmepa M x N:

Norm2(A, M, N) = max {JA 1| + [Ai2| + ... + |Ain|}
rae MakcumyM Oepercs no BceM | ot 1 no M. Jlns nanHoii matpuisl A pazmepa
M x N maritu Norm2(A, K, N), K=1, ..., M.

Param21. Omnucare ¢yukiuo SumRow(A, M, N, K) BemectBeHHOro THIIA,
BBIYMCIIAIONIYI0O CYMMY 3JIEMEHTOB BellleCTBEHHOM Mmatpulibl A paszmepa M x N,
pacnosioxkeHHbIX B K-it ctpoke (ecu K > M, To dynkuus Bo3sparmaet 0). s
nanHoi maTpuibl A pazmepa M x N u Tpex nannbix K naittu SumRow(A, M, N,
K).

Param22. Omnwucates ¢ynkuuro SumCol(A, M, N, K) BemecTtBeHHOro TtuIa,
BBIYMCIIAIONIYI0O CYMMY 3JIEMEHTOB BelllecTBeHHOM matpulibl A pasmepa M x N,
pacnosioxkeHHbIX B K-M ctonbie (eciiu K > N, To ¢pynkius Bo3sparmiaet 0). s

nanHor matpuiiel A pasmepa M x N u tpex manubix K maiitu SumCol(A, M, N,
K).



Param23. Onucare npouenypy SwapRow(A, M, N, K;, K;), ocymectpistonryto
IepeMEHy MECTaMHu CTPOK BellecTBeHHOW wmatpuubl A pazmepa M x N c
Homepamu K; u K. Matpuia A siBiisieTcss BXOJIHBIM M BBIXOJIHBIM [TapaMeTpoOM;
ectu Ky mm K, Gomemie M, To MaTtpuma He u3MeHsercs. Mcmonp3ys 3Ty
npoueaypy, MOMEHSTh sl AaHHOW matpuibl A pasmepa M x N cTtpoku c
naHHbIMA HOMepamu K u K.

Param24. Onucats nponenypy SwapCol(A, M, N, K;, K;), ocymecTsistomryto
MepeEMEHY MECTaMHU CTOJOLIOB BenlecTBEHHOM MaTpuisl A pazmepa M x N ¢
Homepamu K; u K,. Matpuia A siBiisieTcss BXOJIHBIM M BBIXOJIHBIM ITapaMeTpoM;
ectu Ky mwmm K, 6onemie N, To matpuna He uaMmensercs. Mcmonb3ys 3Ty
npoLeaypy, MOMEHATh Al AaHHOW maTpuibl A pazmepa M x N cTonbimsl ¢
naHHbIMU HOMepamu K u K.

Param25. Onucate nponeaypy Transp(A, M), BBIIOTHSIONMIYIO MPAHCNOHUPOBAHUE
(To ecTh 3epKaJbHOE OTpPaXCHHE OTHOCHUTEIHHO TJABHOM JHaroHasmn)
KBaJpaTHOM BellecTBeHHOW MaTpuibl A mopsiaka M. Matpuma A sBisieTcs
BXOJHBIM H  BBIXOJHBIM MapameTpoMm. Mcmomb3ys 9Ty  mOpoIenypy,
TPaHCIIOHUPOBATH JaHHYIO MaTpuily A nopsiaka M.

Param26. Ommcars mpouenypy RemoveRows(A, M, N, Ki, K;), ymanstomyro w3
BenecTBeHHOM MaTpuibl A pasmepa M x N ctpoku ¢ Homepamu oT K; 1o K;
BKJIFOUUTENBHO (mpeanonaraercs, uto 1 < Ky < Ky). Ecou K; > M, to maTtpuiia
He u3MeHsetTcs; ecnu Ky > M, To yaansiroTcsi CTpOKH MaTpHUIbl ¢ HOMEpamM# OT
Ki 1o M. [IBymepnsiii mMaccuB A u uucina M, N sBistoTCS BXOAHBIMH U
BBIXOJAHBIMH Mapamerpamu. Mcnone3ys npouenypy RemoveRows, yaanute u3
nanHou matpuiibl A pazmepa M x N ctpoku ¢ Homepamu ot K; 10 K; u BeiBecTH
pa3Mep MOTYyYCHHON MaTPHUIIBI U €€ DJIEMEHTHI.

Param27. Onucare mpouenypy RemoveCols(A, M, N, K;, Kj), ynansromyo u3
BeniecTBeHHON Matpuilsl A pasmepa M x N ctonbiel ¢ Homepamu oT Ky 10 K;
BKJIFOUMTENbHO (mpennoinaraercs, uro 1 < K; < Kj). Ecim K; > N, To Matpuna
He u3Mmensiercs; ecnu Ky > N, To ynanstorcs cToI0IbI MATPUIIBI ¢ HOMEPaMU OT
Ki mo N. JIBymepubiii MaccuB A u uucia M, N daBistoTcs BXOAHBIMU U
BBIXOJIHBIMM TlapaMeTpamu. Mcnonwszys mporeaypy RemoveCols, ynanuts u3
nanHou matpuibl A pasmepa M x N crtonbubsl ¢ HoMepamu oT K; no K; u
BBIBECTH pa3Mep MOITyYCHHON MaTpPUILbl U €€ 3JIEMEHTBHI.

Param?28. Onucats nponenypy RemoveRowCol(A, M, N, K, L), yaanstomyro u3
BemecTBeHHONM Matpuibl A pazmepa M x N cTpoky u cronber, KOTOphIe
conepxkat aneMeHT Ay | (mpeanonaraercs, yTo M >1u N > 1; ecniu K> M wnu L
> N, To Marpuna He usMmensiercs). JIBymepublii maccuB A u uucna M, N
SBIISIFOTCS] BXOJHBIMH U BBIXOJHBIMU TlapameTpamu. Jlana matpuna A pazmepa M
x N u ugucna K, L. I[Ipumenurs k Matpunie A npouenypy RemoveRowCol u
BBIBECTH pa3Mep MOJTyUCHHON MaTPUIIBI U €€ 3JIEMEHTBHI.

Param?29. Onucarts npouenypy SortCols(A, M, N), BBIIOJHSIONIYI0 COPTUPOBKY MO
BO3PACTaHUIO CTOJIONOB IeIOYUCIeHHOW MaTpuIlsl A pazmepa M x N (cTonOrsl



CPaBHMBAIOTCS JeKCUKozpaguuecky: €CIM TEPBbIE DIIEMEHThl CTOJIOLOB
pa3INyYHbl, TO MEHBIINM CUUTAETCS CTOJIOEL, COAepKaIluidi MEHBIINNA TEPBBIT
AJIEMEHT; €CJM TEPBBIE 3JIEMEHTHI CTOJIOLOB PAaBHBI, TO AHAIU3UPYIOTCS UX
BTOpbIE 3JEMEHTHI U T. 1.). JByMepHbII MaccuB A ABISETCS BXOJHBIM H
BBIXOJHBIM TapaMeTrpoM. HMcnonb3ys mnpouenypy SortCols, oTcopTupoBath
CTOJIOLBI TaHHOM MaTpuilbl A pazmepa M x N.

18.2 Cmpoku

Param30. Onucars ¢pynkuuto Isldent(S) memoro tuma, mpoBepsIONIYIO, SBISETCS U
CTpOKa S JOMYCTHUMBIM uUOeHMUGUKAmMopomM, TO €CTb HEMYCTOM CTPOKOM,
KOTOpasg  COJIEPXKHUT TOJBKO JIATUHCKUE OYKBbI, UU(pPHI ©  CUMBOI
OTYEPKUBAHMS « » U HE HaunHaeTcs ¢ uudpel. Ecnu S siBnsieTcs 10myCcTUMBIM
uaeHtudukatopoM, To (pyHkuus BosBpamaer 0. Ecoum S sBusercs myctoit
CTpPOKO#1, TO Bo3BpamaeTcs —1, eciau S HaunHaeTcs ¢ UQpPhI, TO BO3BPAIIACTCS —
2. Ecim S conmepxuT HEIOMYCTUMBIE CHMBOJIBI, TO BO3BpallaeTCs HOMEp
MEPBOT0 HEAOMYCTUMOTo cuMBoja. [IpoBeputs ¢ momompo ¢pynkuuu Isldent
ST TAHHBIX CTPOK.

Param31. Onucates ¢ynkuuto FillStr(S, N) cTpokoBoro Turma, BO3BpalIalOIIyIO
CTpOoKy umHBI N, 3amOJHEHHYIO TOBTOPSIONIMMUCS KOIMUSIMH CTPOKH-ULAO-
nowa S (mocnmedHssT  KOMUS  CTPOKU-TIA0JOHAa  MOXET  BXOJIWUTH B
pPE3YABTUPYIONIYIO  CTPOKYy  4acTuuHo). MHcemons3ys 3ty  (QyHKIUIO,
chopmupoBath Mo JaHHOMY YuCTy N U ISTH TaHHBIM CTPOKaM-I1abJIoHaM MATh
PE3YIBTUPYIOMUX CTPOK JIUHBI N.

Param32. Ommucare npouenypy UpCaseRus(S), mpeoOpa3syrornyio Bce CTpOYHBIE
pycckre OYKBBI CTPOKM S B IPOMHMCHBIC (OCTaJbHBIE CHMBOJIBI CTPOKH S HE
m3MeHstoTest). CTpoka S SBJISETCS BXOJHBIM W BBIXOJHBIM TTapaMETPOM.
Ucnons3ys npouenypy UpCaseRus, npeobpa3oBaTh NsTh JAHHBIX CTPOK.

Param33. Onucats nporenypy LowCaseRus(S), mpeoOpasyroniyto Bce MPOMKUCHBIC
pycckue OyKBBI CTPOKH S B CTpPOYHBIE (OCTajJbHBIC CHUMBOJBI CTPOKH S HE
m3MeHstoTest). CTpoka S SBJISETCS BXOJHBIM W BBIXOJHBIM TTapaMETPOM.
Ucnons3ys npouenypy LowCaseRus, mpeobpa3oBaTh MsTh TaHHBIX CTPOK.

Param34. Omnucats mnporenypy TrimLeftC(S, C), ynansromyoo B cTpoke S
HavaJgbHBIC CHMBOJBI, coBnamaromue ¢ cumBoiiom C. Ctpoka S sBisercs
BXOJHBIM ¥ BBIXOJTHBIM TlapameTpoM. Jlan cumBon C u math cTpok. Mcmonb3ys
npouenypy TrimLeftC, mpeobpa3oBaTh n1aHHBIE CTPOKH.

Param35. Omwucates npouenypy TrimRightC(S, C), ynanstomyr B CTpoke S
KOHEUYHBIE CHMBOJIbI, coBmamaromme ¢ cumBoiioM C. Crtpoka S sBisiercs
BXOJIHBIM M BBIXOJHBIM TapameTpoM. Jlan cumBon C u math ctpok. Mcnonb3ys
npouenypy TrimRightC, mpeobpa3oBaTs JaHHBIE CTPOKH.

Param36. Omnucats dynkuuto InvertStr(S, K, N) cTpokoBoro Tuma, BO3BpaaoIIyIo

UHBEPMUPOBAHHYIO NOOCMPOKY CTPOKH S, copepkaiyto B oopatHom mopsinke N
CUMBOJIOB CcTpoku S, HaunHas ¢ ee K-ro cumBona. Eciu K nmpeBocxonut anuny



CTPOKHU S, TO BO3BpalaeTcs IyCcTasi CTPOKa; €Ciu AjauHa cTpoku MeHblie K + N,
TO UHBEPTUPYIOTCSA BCE CUMBOJIBI CTPOKH, HaunHas ¢ ee K-ro cumBoia. BeiBectn
3HaueHus: pyHkuuu InvertStr mist JaHHON CTPOKM S M KaXIOM M3 TpexX map
noJokuTeIbHBIX Heblx uncel: (Ky, Ny), (Ka, No), (Ks, Na).

Param37. Onucate dyHkimwo PosSub(Sy, S, K, N) memoro tuma, Bo3Bpaliarouryo
HOMEpP TIO3WIIMKM, HAa4YWHAsI C KOTOPOM B CTPOKE S COJCPKHUTCS TEPBOE
BXOXKJICHUE CTPOKH Sy, MPUUYEM aHAIM3ZUPYIOTCS TOJIBKO N CHMBOJIOB CTPOKH S,
HaunHas ¢ ee K-ro cumBona (TakuMm oOpazom, PosSub oOecnieunBaer nouck 6
noocmpoxe). Ecnmu K mpeBocXoauT MIMHY CTpOKH S, To Bo3Bpamiaercs 0, eciu
mmHa cTpoku MeHblie K + N, TO aHaIM3UPYIOTCS BCE CHMBOJIBI CTPOKH,
HaunHasg ¢ ee K-ro cumBoma. Ecimu B TpeOyeMoill TOIACTpOKE CTPOKH S
BXOXACHUS Sy OTCYTCTBYIOT, TO (yHKIUs Bo3BpamiaeT (. BriBecTn 3HaUYeHHS
bynaknuun  PosSub s maHHBIX CTpPOK Sg, S WM KaXIOH M3 Tpex map
TIOJIO’KUTETHHBIX HETBIX YUCE:
(K1, Np), (K2, N2), (Ks, N3).

Param38. Onucats ¢yakuuro PosLast(Sy, S) memoro tumna, BO3BpaIiarony0 HOMep
MO3UIIMH, HAYMHAS C KOTOPOM B CTPOKE S COJEPIKUTCS TOCIETHEE BXOXKICHHE
noJICTPOKU Sy. CuuTaTh, YTO MEPEKPHIBAIOIIUXCS BXOXKIECHUN MOJACTPOK Sp
cTpoka S He coaepxkuT. Ecim B cTpoke S OTCYTCTBYIOT MOACTPOKHU Sy, TO
¢dyskiusa Bo3Bpamiaer 0. BeiBecTr 3HaueHUs STOW (PYHKIMH JJIS TISATH JaHHBIX
nap CTpok Sou S.

Param39. Onucats pynkiuio PosK(Sy, S, K) nenoro tuma, Bo3Bpamiaroiryo HoMep
MO3UIIMK, HAaYMHAsi C KOTOpOHW B CTpoke S coaepxutcs K-e BXoxaeHue
nojctpoku Sy (K > 0). Ecnu xonuuecTBO BXOKIACHHUH Sy B cTpoke S MeHbIe K,
1o (yHkius Bo3Bpamaer 0. CuutaTh, UYTO NEPEKPHIBAIOIIUXCA BXOXKICHUM
MOJICTPOK Sy CTpOKa S HE CONEPKHUT. BhiBecTH 3HAUEHUS ATON (YHKIHUHA IS
MIATH JAHHBIX TPOEK: Sg, S 1 K.

Param40. Omucars dpynkuuro WordK(S, K) ctpokoBoro tuna, Bo3pamatomiyto K-e
CIOBO CTpoku S (crosom cumTaeTcsi HaOOp CUMBOJIOB, HE COJIEpIKaIIni
MpoOeJIOB U OrpaHUYEHHBIN TpoOeaMu WM HAdyaJloM/KOHIIOM CTpoku). Ecnu
KOJIMYECTBO CIIOB B CTpoKe MeHbuie K, To (QyHKUUsS BO3BpalllaeT MYyCTYIO
cTpoky. Mcmome3yst 3Ty (yHKIMIO, BBIICIUTH W3 JaHHOW CTPOKH S CJIOBa C
naHHbIMA HOMepamu K, Kj, K.

Param41. Onucars npouenypy SplitStr(S, W, N), koropas popmupyer no nanHoi
ctpoke S maccuB W cioB, Bxoasimux B S (MaccuB W u ero pasmep N sBisitoTCst
BBIXOJHBIMU Tlapamerpamu). (Cinoéom cuuTaercs Ha0Op CHMBOJIOB, HE
coliepKalmii mMpoOeIoB W OTPAaHWYEHHBIM MpoOeaMu WM HadaJIoM/KOHIIOM
CTPOKH; TPEJIIOJIaraeTCsl, 9TO CTpoKa S conepkuT He 6osee 10 crmos. Mcnonb3ys
dbynkuo SplitStr, HaliTh KoarmdecTBO cioB N, copepkamuxcs B JaHHOW CTPOKE
S, ¥ caMU dTH CJIOBA.

Param42. Onucate ¢ynkuuto CompressStr(S) cTpOKOBOro THIIA, BBITOJHSIONIYIO
colcamue CTPOKU S TIO CIIEAYIONIEMY TPAaBMITY: Ka)aas MOJCTPOKA CTPOKHU S,
cocrosmas u3 0OoJjiee YeM 4YEeThIpeX OJMHAKOBHIX CHMBOJIOB C, 3aMeHseTcs



tekctoMm Buaa «C{K}», rne K — komudectBo cumBojioB C (mpeamosaraercs,
YTO CTPOKA S HE CONEPKUT (PUTYpHBIX CKOOOK «{» U «}»). Hampumep, nms
ctpoku S = «bbbccccce» dyHKIUS BepHET CTpoKy «bbbc{5}e». C momorisio
¢yukiun CompressStr cKaTh MATh TaHHBIX CTPOK.

Param43. Omnucars ¢ynkuuo DecompressStr(S) cTpokoBoro Tura, BOCCTaHABIIH-
BAIOIIYIO0 CTPOKY, CxkaTyro mnpoueaypoid CompressStr (cM. 3aganue Param42).
[TapameTp S COIEPXKUT CKATYIO CTPOKY; BOCCTAHOBJICHHAs CTPOKA SIBIISETCS
BO3BpanaeMbiM 3HaueHueM (yHkiuu. C nmomompio ¢yHkimun DecompressStr
BOCCTaHOBUTH MSITh TAHHBIX CKATBIX CTPOK.

Param44. Omnucars ¢ynkuuio DecToBin(N) ctpokoBoro THma, BO3BpalaOIIyIO
CTPOKOBOE€ MpEICTaBICHUE LIEJIOr0 HeoTpulaTeabHoro yucia N B JTBOMYHOMN
CUCTEME CUHUCIICHHS. Pe3ynbpTUpyromas cTpoka COCTOMT U3 CUMBOJIOB «O»—«1»
U HE COACPKHUT BEAyIIUX HyJed (3a MCKIIOUYeHHeM mpeacTtaBieHus yucia 0).
Ucnionb3ys 3Ty QYHKIMIO, MOTYYUTh TBOUYHBIC TPEICTABICHUS TSITH JTAHHBIX
YUCEel.

Param45. Onucars ¢ynkuuio DecToHex(N) cTtpokoBoro tuma, BO3BpAIIAIOIIYIO
CTPOKOBOE MpEJCTaBICHUE 1IEeJI0ro HeoTpuuareasbHoro yucia N B 16-puuHoii
CUCTEME CUMCIICHUA. Pe3yapTupyromas CTpoka COCTOUT U3 CUMBOJIOB «O»—«9»,
«A»—«F» 1 He CcoIepXHUT BeAyUIUuX HyJeH (32 UCKIIOYEHHEM MpPEe/ICTaBICHUS
yucia 0). Mcnone3ys 3Ty QyHKIUIO, MOTYYUTh 16-pudHbIC MIPEACTABICHUS TSTH
JTAHHBIX YHCEIL.

Param46. Omucate ¢pyukmuio BinToDec(S) memoro Tuma, onpeaeisionyo meoe
HEOTPHUIIATEILHOE YHCIIO O €ro CTPOKOBOMY MPEJCTaBICHUIO S B JIBOUYHOM
cucteme cuucieHus. [lapamerp S uMeeT CTPOKOBBIN THII, COCTOUT U3 CUMBOJIOB
«O»—«1» U HE COAEPN UT BENYIIMX HyJeH (3a UCKIIOYEHUEM 3HadYeHUS «0»).
Ucrnionb3yst 3Ty (QyHKIUIO, BBIBECTH IISITh YHUCEN, JUIS KOTOPBIX JaHBl HUX
JIBOWYHBIE TIPEICTABICHUS.

Param47. Onucate pynkiuio HexToDec(S) nenoro tuma, onpenenstonryro meinoe
HEOTPUIATETbHOE YMCIIO MO €ro CTPOKOBOMY MPEICTaBICHUIO S B 16-puuHOi
cucteme cuucienus. [lapamerp S uMeeT cTpOKOBBIN THII, COCTOUT U3 CHMBOJIOB
«O»—«», «A»—«F» U He coAepKuUT BeAYIIUMX HyJleh (3a HCKIIOUYEHHEM
3HaueHus «0»). Mcnonb3ys 3Ty (pyHKIHMIO, BBIBECTH NATh YUCEN, A1 KOTOPBIX
JaHbl UX | 6-pyUYHBIE TPEACTABICHUS.

18.3 ®adrsnbi

Param48. Omnucates ¢yaknuo IntFileSize(S) menoro Tuma, Bo3BpamaronIyro
KOJIMYECTBO AJIEMEHTOB B (hailyie 1enbix yucen ¢ umeHeM S. Eciu daitn He
CyIIeCTBYeT, TO ¢yHKIMsS Bo3Bpamaer —1. C moMoImipo 3To PYHKIIUM HAUTH
KOJIMYECTBO AJIEMEHTOB B TpeX (pailax ¢ JTaHHBIMU UMEHAMH.

Param49. Omnucare ¢ynknuio LineCount(S) menoro Ttuma, BO3BpallalOLIyIO
KOJIMYECTBO CTPOK B TEKCTOBOM (paiie ¢ umeHeM S. Ecnu ¢aiin He CylecTByer,



To QyHkuus Bo3Bpamaer —1. C nomompbio 3ToW (QYHKIUMU HAUTH KOJIUYECTBO
CTPOK B Tpex ¢ainax ¢ JaHHBIMA UMECHAMH.

Param50. Onucats npouenypy InvertlntFile(S), menstonryo nmopsaok ciegoBaHus
AJIeMEeHTOB (haiisia 1IeJI0TO TUIA C UMEHEM S Ha POTUBOMOJIOKHBINA. Ecnu daiin
HE CYIIECTBYET WJIU COICPKUT MEHEE JBYX JJIEMEHTOB, TO MpoIeaypa He
BBIIIOJIHSIET HUKAKUX JiedcTBHd. OOpadoTaTh ¢ MOMOILBIO 3TOM MPOLEAYPHI TPH
daiina ¢ TaHHBIMU UMEHAMU.

Param51. Onucare npouenypy AddLineNumbers(S, N, K, L), moGasnsroniyio B
HAYaJio Ka)XJIO0W CTPOKHU CYIIECTBYIOLIETO TEKCTOBOro (aiia ¢ MMeHeM S ee
MOPSIIKOBBIA HOMEp: niepBas cTpoka noxydaet Homep N, Bropas — N + 1 u 1. 1.
Homep orobOpaxaercs B K mO3WIMAX, BBIPABHUBAETCSA IO TPABOMY Kpaw H
oTnensieTcs oT mocienyromero Tekcta L mpodemamu (K > 0, L > 0). Ecnu ctpoka
aiina sBIseTCS MyCTOM, TO OHA TAK)KEe HyMEPYeTCsl, HO TIPOOEIBI MOCIe HOMEpa
He no0aBisAroTcs. [IpuMeHuTs 3Ty mpoueaypy K JaHHOMY (daiily, UCTIOIb3Ys
ykazanHbie 3HaueHust N, K u L.

Param52. Omucarp nponenypy RemoveLineNumbers(S), ymansromnyro u3 Hadaga
KaXJI0H CTPOKH CYIIECTBYIOIIETO TEKCTOBOro (aiijma ¢ wHWMEHeM S ee
NOPSAJIKOBBIA  HOMEp, JoOaBieHHbI mnponeaypoit AddLineNumbers (cwm.
3amanue Param51), a Taxke mpoOembl, OTACISIFOIINE HOMEDP OT TOCIIEAYIOIIETO
TekcTa. Ecnu CTpoku HE coaepaT HOMEPOB, TO MPOIEAypa HE BBITIOIHSICT
HUKaKuX JecTBUid. [[puMeHnTH 3Ty mporienypy K ¢airy ¢ TaHHBIM HUMEHEM.

Param53. Onucats npouenypy SplitintFile(Sy, K, S, S;), xonmupyromiyto nepseie K
(> 0) a;meMeHTOB CYIICCTBYIOMIETO (haiia IENbIX YHUCE]T ¢ HMEHEM Sy B HOBBIM
daiin 1enpIx 4ucen ¢ UMEHEM S;, a OCTalbHBIE DJIEMEHTHl — B HOBBIN (haili
IEJBIX YHUCeN ¢ UMeHeM S,. OIMH W3 CO3JaHHBIX (DAMIIOB MOXKET OCTAaThCS
mycTeIM. [I[puMeHHTE 3Ty TIporenypy K ¢aiiay ¢ TaHHBIM UMEHEM Sg, UCIIONb3YS
yKkazaHHbIe 3HaYeHUS K, Sy n S,.

Param54. Onucate nponenypy SplitText(Sy, K, S;, S;), komupyromyro nepseie K
(>0) cTpok CyIIECTBYIOIIEr0 TEKCTOBOTO (hailla ¢ HUMEHEM Sy B HOBBIM
TEKCTOBBIN (halisl ¢ UMEHEM S;, a OCTaJbHBIE CTPOKM — B HOBBIA TEKCTOBBIN
daiin
c umeHeM S;. OauH u3 Cco3MaHHBIX (AHIIOB MOMKET OCTAThCS ITYCTBIM.
[IpumenuTs 3Ty mpouenypy K Gailly ¢ JaHHBIM HMEHEM Sy, HUCIOJB3YS
yKazaHHble 3HaueHus K, S; u S,.

Param55. Omucare nporeaypy StringFileToText(S), mpeoOpa3yromiyto JBOWYHBII
CTPOKOBBIN (paill c UMEHEM S B TEKCTOBBIN (ailsl ¢ Tem ke nMeneMm. Mcnonb3ys
3Ty TpoIEeAypy, IpeoOpa3oBaTh JABa JIAHHBIX CTPOKOBBIX (paiiia ¢ UMEHaMH S;
" S, B TEKCTOBEIE.

Param56. Onucare npouenypy TextToStringFile(S), mpeodpasyromyto TEKCTOBBI
¢aiin ¢ uMeHeM S B IBOMYHBINA CTPOKOBBIN (pailsl ¢ TeM xe umeHeM. Mcnonb3ys
3Ty MPOLEaYPY, Mpeodpa3oBaTh JBa JAHHBIX TEKCTOBBIX (hailia ¢ UMEHaAMH S;
U S; B CTPOKOBBIE.



Param57. Omnucate npouenypy EncodeText(S, K), koTopas mudpyeT TEKCTOBBIN
daiin ¢ iMeHeM S, BBIIOTHSS HUKINYECKYIO 3aMEHy KaxJI0H PycCKOi OyKBBI Ha
OYyKBY TOTO )K€ PETHUCTpa, pacloiOKeHHYIO B ajdaBuTte Ha K-i mo3uimu mnocine
mudpyemoit 6ykBel (0 < K < 10). Hanpumep, npu K = 3 «A» mepetinet B «I»,
«1» — B «B». byKkBY «&» B andaBuTe HE YUUTHIBATh, CUUTAs, UTO 32 OYKBOU «e&»
cpazy wuuer <«k». CHMBOIIBI, HE SBISIIONIMECS PYCCKUMHU OyKBaMu, NpH
mpoBaHUM HE HW3MEHATH. VICmoNbB3ys 3Ty TpoIeaypy M 3Has KOJOBOE
cmemenue K, 3ammdpoBats (aitsl ¢ ykazaHHBIM UMEHEM.

Param58. Onucats nporieaypy DecodeText(S, K), kotopast nemmdpyer TEKCTOBbII
daiin ¢ uMeHeM S, 3amuppOBaHHBIN C UCTIOIB30BAHUEM KOJOBOTO cMmemieHus K
(crtoco6 mmppoBanus onvcad B 3aganuu Param57). Mcnonb3ys 3Ty mpoueaypy
¥ 3Hast KogoBoe cMetienue K, pacmmdposats (aiii ¢ yka3aHHBIM HMEHEM.

18.4 3anucu

IIpu BBOJE M BBIBOJE Ka)KI0M JaThl B 3amaHusx Param59-Param63 Bhauane
yYKa3bIBAa€TCs JIEHb, 3aTEM HOMEp Mecsdia, 3ateM roia. [Ipu BBoae Kaxaoll TOYKH B
3amanusx Param64—Param70 BHauane ykasbiBaeTcs ee abcuucca (X-KOOpJIHUHATA),
3aTteM ee opauHara (Y-KoopJuHaTa).

Param59. Onucats Tun TDate — 3anuck ¢ mossimu menoro tuna Day (mexs), Month
(mecsi) m Year (rom) — u ¢ynkuuio LeapYear(D) normueckoro Tuma c
napametpom Tuna TDate, koropas Bo3Bpamaer True, eciu rox B gare D
ABysIeTCsl BUCOKOCHBIM, U False B mporuBHOM ciiydae. BwiBecTu 3HaueHue
¢bynkuuu LeapYear nis msTé mAaHHBIX AT (TPEIONaraercs, 4To BCe AAThl
SIBJISIFOTCSl MPABWIBHBIMU). BucoxocHwvim cCUUTAeTCA TOJ, Aensuuiics Ha 4, 3a
HCKJIIOUEHUEM TEX TOJI0B, KoTOophie AensaTca Ha 100 u ne nenstea Ha 400.

Param60. Hcnonw3ys tun TDate u ¢ynkumto LeapYear (cMm. 3amanue Param59),
onucath pynkuuro DaysInMonth(D) nenoro tuna ¢ mapamerpom tumna TDate,
KOTOpasi BO3BpallaeT KOJUYECTBO JHEW JUisl Mecsila, yKazaHHoro B jate D.
BeiBectn 3Hauenue ¢Gynkuuu DaysInMonth nns  natu paHHBIX  Aar
(npenmonaraercs, 4TO BCE JaThl SABJISIIOTCS IPABUIBHBIMH).

Param61. Vcnone3ys tun TDate u ¢ynkuuto DaysInMonth (cm. 3aganust Param59
u Param60), onucate pynkuuto CheckDate(D) nenoro tuna ¢ napameTpom Tumna
TDate, koTopasi MpoBepseT NMPaBUIBHOCTH JaThl, YKa3aHHOU B mapamerpe D.
Ecnu nara D siBnsercss npaBuiibHOM, TO QPyHKUMsS Bo3Bpamiaer 0; eciu B jaate
yKa3aH HEBEpHbIA HOMEp Mecsia, TO (YHKIHUs BO3Bpamiaer l; ecim B jgate
yKa3aH HEBEpHBIM JEeHb I JAHHOTO Mecsia, TO Bo3Bpamaetcsi 2. BwiBecTu
sHauenue pyukruu CheckDate nist sty JaHHBIX AaT.

Param62. Ucnonszys tun TDate u ¢ynkuuu DaysInMonth u CheckDate (cwm.
3ananust Param59—Param61), onucate nponenypy PrevDate(D) ¢ mapamerpom
tuna TDate, kotopas npeo6pa3yet nary D k mpeapiaymen nate (ecnm mara D
ABJISIETCSI HENTPABUJIbHOM, TO OHA HE U3MEHsAETCs). 3anuch D sBisieTcsl BXOIHBIM
Y BBIXOAHBIM MapamerpoM. IIpumenuts npouenypy PrevDate k nsatu naHHbIM
JaTaM.



Param63. Ucnonb3ys tun TDate u ¢ynkmuu DaysInMonth u CheckDate (cwm.
3amanust Param59—Param61), onucars npouenypy NextDate(D) ¢ mapamerpom
tuna TDate, xoTopast npeobpazyer gaty D k cnemyromeit nare (ecnu gata D
ABIISIETCS HETIPABWIIBHOM, TO OHAa HE U3MeHsAeTcs). 3anuch D sBisieTcst BXOJHBIM
¥ BBIXOAHBIM mapameTpoM. lIpumennTs npouenypy NextDate k msatu maHHBIM
IaTam.

Param64. Onucate Tun TPoint — 3amuchk ¢ MOJSIMH BEMIECTBEHHOTO TUma X U Y
(KoOpaAMHATHI TOYKK Ha IJI0CKocTH) — M GyHKIuo Leng(A, B) BemecTBeHHOTO
TUTA, HAXOIAIIYI JJIMHY oTpe3ka AB Ha IJIOCKOCTHM MO KOOpJAWHATAM €ro
KOHIIOB:

IAB| = \/(AX —B.X)? +(AY —BY)?
(A u B — mapametpsl Tuna TPoint). C momorpio 3Toi GyHKIUK HANTH JTHHBI
otpe3koB AB, AC, AD, ecniu mansl koopauHathl Touek A, B, C, D.

Param65. Ucnone3ys tunm TPoint m ¢ynkmuio Leng (cm. 3amanme Param64),
omucath Tty TTriangle — 3anucek ¢ momsamu A, B, C tuna TPoint (BepuuHsb
TpeyrojiibHuka) — M QyHkiuo Perim(T) BelecTBEHHOro THUIIA, HAXOJSIILYIO
nepumetp tpeyroabuuka T (T — mapamerp tuna TTriangle). C momotsio 3Toi
byHkuuu HailTu nepumeTpbl TpeyronbHuKkoB ABC, ABD, ACD, ecnu naHbl
KoopauHathl Touek A, B, C, D.

Param66. Ucnons3ys tumnber TPoint, TTriangle u ¢ynknuu Leng u Perim (cwm.
3amanust Param64 u Param65), omucars ¢yHkuuio Area(T) BemeCTBEHHOTO
THUIA, HAXOAIIYIO Tutomaas Tpeyronbauka 1 (T — mapametp tuma TTriangle)
1o ghopmyne I'epona:.

Sasc = /- (p—|AB|)- (p—|AC]) - (p—|BC)),
rae p — noaynepumemp. C NOMOIIBIO 3TON (DYHKIUM HAWUTH ILUIOMIAAU
tpeyronbankoB ABC, ABD, ACD, ecniu nansl koopauHaTsl Touek A, B, C, D.

Param67. Vcnonb3ys tumnbl TPoint, TTriangle u ¢ynkmuu Leng u Area (cwm.
3aganusi Param64—Param66), onucars ¢yukiuio Dist(P, A, B) BemecTtBenHoro
tuna (P, A, B — mapamerpsl Tuna TPoint), Haxomsuryto pacctosiaue D(P, AB)
ot Touku P 1o npsimoit AB o popmyiie

D(P, AB) = Z'SpAgllABl,
rae Spag — mwIomiaap TpeyroibHuka PAB. C momompio 3Toi GyHKIIUA HANUTH
paccrosiaus oT Touku P 1o mpsimeix AB, AC, BC, ecniu 1anbl KOOpAMHATHI TOUYEK
P, A B, C.

Param68. Hcnons3ys tunbel TPoint, TTriangle u ¢ynkumio Dist (cm. 3aganus
Param64, Param65, Param67), omucats mpoueaypy Heights(T, hy, hy, hg),
HaXOAAIIy0 BbICOTHI Ny, Ny, hs Tpeyrombauka T (T — BXOJHON mapaMeTp THIIA
TTriangle, hy, hy, hs — BBIXOAHBIE BEIICCTBEHHBIC MMapaMeTpPhl), MPOBEACHHBIC
cootBetrcTBeHHO M3 BepmuH 1.A, T.B, T.C. C moMoripio 3To# nporeaypsl HalTu

BbIcOTHI TpeyronpbHukoB ABC, ABD, ACD, ecnu manbl koopauHaThl Touek A, B,
C, D.



Param69. Ucnons3ys tun TPoint u ¢ynkuuro Leng (cM. 3amanue Param64),
ormucath Qynkuuio PerimN(P, N) BeliecTBeHHOTO THIa, HAXOIAIIYIO IEPUMETP
N-yroyibHHKa, BEpIIMHBI KOTOPOro (B MHOpAIKE HMX 00X0[a) NEepelaroTcss B
maccuBe P pasmepa N (> 2) ¢ smementamu Thna TPoint. C momompio 3ToOM
GYHKIMM HAUTH TEpPUMETPhl TPEX MHOTOYTOJBHUKOB, €CIIM JIaHO YHUCIO HX
CTOPOH M KOOPAMHATHI UX BEPILHUH.

Param70. Ucnons3ys tumbl TPoint, TTriangle u ¢ynkmuio Area (cm. 3agaHus
Param64—Param66), onucars ¢ynkiuio AreaN(P, N) BemectBeHHOro THIIa,
HAXOJSUIYI0 IUJIOIMAAb BBIMYKJIOTO N-yronbHHKA, BEpPIIMHBI KOTOPOro (B
nopsiike ux 00xoja) nepenaroTcss B MaccuBe P pazmepa N (> 2) ¢ anemeHTaMu
tuna TPoint. C mnoMomiplo 3ToM  (QYHKIIMM HAWTH IUIOMIAJA  TpeEX
MHOTOYTOJIbHUKOB, €CJIM JIAaHO YHUCIIO UX CTOPOH M KOOPAMHATHI X BEPILIUH.

19 Pekypcua: rpynna Recur

19.1 [lpocmeuwue peKypcusHble anaopummebl

3aaHusl 3TOro IMyHKTa MOXKHO JIETKO PEIIUTh U 0e3 UCNOIb308aHUsL PEKYPCUU.
JlaHHO€ OOCTOSATENBbCTBO CBSI3aHO C TEM, 4YTO B 3a/JaHUSX paccMaTpUBaAIOTCA
npocmetiwiye TPUMEPBI PEKYPCHUH, JIETKO CBOAMMBIE K UTEPALMOHHBIM aJITOPUTMAM.
bonee TOro, B HEKOTOpPBIX CIydyasgX HEMOCPEICTBEHHBIE BBIYMCICHHUS IO
pPEKYpPCUBHBIM (hOpMyJlaM OKa3bIBalOTCA BEChbMa HEI(PPEKTUBHBIMU (CM., HAIPUMED,
3aganusi Recur4 u Recur6). OnHako MMEHHO Ha MOJOOHBIX MpUMEpax MPOIIE BCETO
MOJIYYUTh MEPBOHAYAIBHBIE HABBIKU Pa3paOOTKU PEKYPCUBHBIX aIrOPUTMOB.

Recurl®. Onucats pexkypcuBnyto ¢yHkuuto Fact(N) BermecTBeHHOro Turia, BbIUKC-
JSIONTYI0 3HAUCHUE hakmopuana
N!'=1-2-...-N
(N > 0 — mapamerp menoro tuma). C MOMOIIBIO ITOH (YHKIHUU BBIYUCIUATH
(akTOoprabl MATH TAHHBIX YHUCEI.

Recur2. Omucatre pekypcuBayto ¢Gyuknuio Fact2(N) BemecTBeHHOro THIIA,
BBIYUCJISIONIYIO 3HAUYCHHUE 08OUHO20 (hakmopuaa
NIt = N-(N-2)-(N-4)-...
(N > 0 — mapameTp IeJIOTO THIIA; OCICIHUN COMHOXHTEIb B MPOU3BEIACHUH
paBeH 2, eciii N — yeTHoe uucio, u 1, eciiu N — HedetHoe). C TOMOIIIBIO 3TOM
(GYHKIIUY BBIYUCIIUTH IBOMHBIE (PaKTOPHAIIBI TISITH JAHHBIX YHACET.

Recur3. Omnucate pekypcuBHyro ¢(yHkio PowerN(X, N) BeliecTBeHHOTO THIIA,
HaxoJsyto 3Hadenue N-if crerienu yucna X mo ¢popmynam:
X°=1,
XN = (X"'2)? npu wemmnwix N > 0,
XN = XX ipu wewemmwix N > 0,
XN=1/XNnpuN<0



(X # 0 — BemecTBenHoe unciao, N — memnoe; B hopMmyite i yeTHbIX N 10/KHA

WCIIONIL30BAThCA  OMepalus yenouucienHo2o oenenus). C MOMOIIBIO 3TOM
o N

(GYHKIMM HaWTH 3HaYCHUS X JUIS JaHHOTO X IMPH IATH JaHHBIX 3HaueHUsx N.

Recur4. Onucarp pexkypcuBHyto pynkuuio Fib1(N) memnoro Tuma, BBIYHCISIONIYIO
N-ii a;meMeHT mmocienoBaTeabHOCTH yucen Pubonayuu (N — 1enoe 4ucio):
F1=F2=1, FKzFK_2+FK_1, K:3,4,....
C mnomomipto 310N GyHKIUM HaWTH 1aTh uyucen duboHayyu C JaHHBIMH
HOMEpaMH, M BBIBECTH OTH YHCJIA BMECTE C KOJIMYECTBOM PEKYpPCHBHBIX
BbI30BOB (yHKIMHU Fibl, moTpeGoBaBIIMXCS 111 ©X HAXOXKICHUS.

Recur5. Onucate pexypcuBHyo ¢yHknuio Fib2(N) 1enoro twma, BBIYUCISIONLYIO

N-it a1eMeHT mocneaoBareabHocTu yucen @ubonauquu (N — 1enoe 4ucio):
F1:F2:1, FK:FK72+FK71; K:3,4,....

Cuurath, uro HOoMep N He mpeBocxomuT 20. [ yMEHBIIEHHS KOJIUYECTBA
PEKYPCUBHBIX BBI30BOB IO cpaBHEeHMIO ¢ pyHkiueit Fibl (cm. 3aganue Recur4)
CO3/1aTh BCIIOMOTATEIbHBIM MACCHUB [UJISi XPAHEHUSl Yoce BbIUUCICHHbIX UYUCET
@®uboHayun MU oOpamarbcsi K HEMYy MpH BbIMOIHEHUH QyHKuuu Fib2. C
noMonipto (pynknuu Fib2 nHalith nate uucen ®ubOoHayym ¢  JaHHBIMU
HOMEpaMH.

Recur6. Omucare pekypcuBnyto ¢ynknuio Combinl(N, K) 1memnoro Tuma,
Haxozsmnyto C(N, K) — uucno couemanuii n3 N snementoB o K — ¢ momMornisio
PEKYPPEHTHOTO COOTHOIIICHHMS:

C(N,0)=C(N, N) =1,
CN,K)=C(N-1,K)+C(N-1,K—-1) mpu0<K<N.
[Tapametpsr pynkum — menbie uncna; N > 0, 0 < K < N. /lano uncmo N u msaTh
pasznmuunbix 3HaueHuit K. BeiBectm umcma C(N, K) BMecTe ¢ KOJIHMYeCTBOM
pEeKypCcUBHBIX BbI30BOB (yHKimn Combinl, mnorpeboBaBIIUXCS Uil UX

HaXO0XKJICHUS.

Recur7. Omucarp pekypcuBnyto ¢ynkmuio Combin2(N, K) 1memnoro Tuma,
Haxomsanyo C(N, K) — uucno couemanuii u3 N anemento mo K — ¢ moMorsro
PEKYPPEHTHOTO COOTHOIIICHHMS:

C(N,0)=C(N,N) =1,
CN,K)=C(N-1,K)+C(N-1,K—-1) mpu0<K<N.
[Mapametpsr ¢ynkimu — mensie yucna; N > 0, 0 < K < N. Cuurars, 4TO
napametp N He npeBocxoaut 20. J[Jiss yMEHBIIEHUS KOJIMYECTBA PEKYPCHUBHBIX
BBI30BOB 10 cpaBHeHUIO ¢ (ynkmuert Combinl (cm. 3amanue Recur6) omumcathb
BCIIOMOTATEIbHBIN IBYMEPHBIN MACCUB JIJISI XPAHCHHUS VoHCe BbIYUCTIEHHBIX YUCEI
C(N, K) u oOpamiarecss Kk Hemy mpH BbimoigHeHud ¢ynkimu Combin2. C
nomoripio pyHkiuyn Combin2 Haiith uynciaa C(N, K) mist nannoro 3nadenust N u

ISATH Pa3IUIHBIX 3HaYCHUH K.

Recur8. Omucarp pexypcuBnyto ¢ynknuio RootK(X, K, N) BemecTBeHHOro THIIA,
HaXOJSLIYI0 MPHUOJIMKEHHOE 3HaueHue kopHa K-ii cremenn u3 yuciaa X 1O

dbopmye:
Yo=1, Yy =Yn—(Yn—=X/(YN) K,



rae Yy obosnauaer RoOtK(X, K, N) npu ¢ukcupoBanubix X u K. ITapamerpsl
¢yskmun: X (> 0) — BemectBennoe unciio, K (> 1) u N (> 0) — mensre. C
nomombio GyHknun RootK Haittm nns ganHOro umcnma X NPpUOMKCHHBIE
3Ha4YeHUS ero KOpHs K-#1 cTernmeHn nmpu MecTH TaHHbIX 3HaYeHMsIX N.

Recur9. Omnucars pekypcuBnyio ¢pynkiuuio NOD(A, B) nenoro tuma, Haxomsiryro
naubonvwul obwuu oenumens (HOJl) nByx HarypanmbHbix umcen A u B,
UCTIONB3YS aneopumm Eexnuoa:

HOJI(A, B)=HO/I(B, A mod B), ecmu B = 0; HOJI(A, 0) = A.
C nomormpto ytoi pynkuu Haittu HOJI(A, B), HOI(A, C), HOA(A, D), eciu
nanel unciaa A, B, C, D.

Recurl0O. Omucate pexkypcuBHyto ¢yukmuio DigitSum(K) memoro tuma, xotopas
HaxoauT cymmy tudp uenoro uucna K, He ucnonb3ys omeparop nukia. C
MOMOIIBIO 3TON QYHKIIMK HAWTU CyMMBI IU(P SIS MATH TaHHBIX 1EJIBIX YUCE.

Recurll. Omucate pekypcuBHyio ¢yHkiuio MaxInt(A, N) memoro Tuma, koTopas
HAaXOJUT MaKCHUMAaJIbHBIA JJIEMEHT IIeJIOUHMCIIEHHOTOo MaccuBa A pasmepa N
(1 <N < 10), He ucnonb3ys orneparop IukiIa. C TOMOIIBIO ATOH PYHKIIUU HAUTH
MakcuMaibHbIe dieMeHThl MaccuBoB A, B, C pasmepa Na, N, Nc
COOTBETCTBEHHO.

Recurl2. Onucate pexypcuBHyio ¢yHkuuio DigitCount(S) nenoro tuma, koTopas
HAXOJUT KOJMYECTBO HHU(P B CTPOKE S, HE MCMONB3yd omeparop nukia. C
MTOMOILBIO 3TOM (YHKUMU HAWTH KOJIMYECTBO UMD B KaXKIOW M3 MATH JTaHHBIX
CTpOK.

Recurl3. Ormucats pekypcuBHyo ¢GyHknuto Palindrom(S) normueckoro Tuma,
BO3BpallaIyo True, ecind cTpoka S sBisgeTca naiuHopomom (TO €CTh
YUTAETCs OJMHAKOBO CIIeBa HAIMlpaBO M CIpaBa HalleBO), u False B mpoTHBHOM
ciydqae. Omepatop nukia B Tede (YHKIMU HE HCIONb30BaTh. BbIBECTH
3HaueHus QyHkiuu Palindrom niist T JaHHBIX CTPOK.

19.2 Pa3bop ebipaxkeHul

Bo Bcex 3amaHMsIX JAaHHOTO MyHKTa MPEANONaraercs, 4YTO MCXOAHBIE CTPOKH,
OTIPE/ICTISIONINE BBIPAKEHUS, HE cojepkaT mpoOenoB. [Ipu BhIMONHEHWH 3aMaHUAN
pEKOMeHIyeTcsl 000UTHCH O€3 OnepaTopoB LHUKIIA.

Recurl4®. BeiBecTH 3Ha4YeHUE IEJIOYUCICHHOTO BBIPAXKEHUS, 3aJaHHOTO B BHUJIC
CTpOKU S. BeIipaxkeHue onpeaesieTcs: CASAYOIUM 00pa3oM:
<BpIpaKEHHE> ::= <nuudpa> | <BelpakeHue> + <iudpa> |
<BbIpa)keHue> — <uuppa>
Recurl5®. BeiBecTu 3Ha4Y€HHE IEIOUYUCICHHOTO BBIPAXKEHUS, 3aJaHHOTO B BHJIC
CTpoKH S. BeIpakeHne onpenesnsercs CAeayomuM 00pa3oMm:
<BBIpa)XE€HUE> ::= <TepM> | <BbIpaxkeHHE> + <TepM> |
<BBbIpAXXCHUEC> — <TCpM~>

<repm> <uudpa> | <repm> * <uudpa>



Recurl6®. BreiBecTu 3Ha4YeHHE IE€JOYMUCICHHOTO BBIPAKEHMS, 3aJaHHOTO B BHUJE
CTpOKH S. BeIpakeHne onpenesnseTcs CAeayomuM 00pa3oMm:

<BBIp@XEHHE> ::= <TepM> | <BBIpaXKEHHUE> + <TepM> |
<BbIpa)KCHUE> — <TCpPM~>
<TepM> :

<ayeMeHT> | <TepmM> * <3jeMeHT>

<3JIEeMEHT> : <uudpa> | (<BbIpakeHue™>)

Recurl?/. BeiBecT 3HaY€HHE LETOUYUCICHHOTO BBIPAKEHUS, 3aJaHHOTO B BHUJE
CTpoKH S. BripaxkeHue ornpenesnsieTcs Cneayoumm 00pa3oM:
<BBIp@KeHHE> ::= <nuudpa> |
(<BBIpaX)KEHUE><3HAK><BBIPAKECHUE™>)
<3HaK> 1= 4+ ||

Recurl8°. IlpoBepuTh NpaBUIBHOCTH BBIPAKEHUS, 3aJaHHOTO B BHJIE HEITYCTOMH
CTPOKHU S (BBIp@KCHHE OIpEJEseTcs Mo TeM e IIpaBuUjiaM, YTO U B 3aJaHUU
Recurl7). Ecnu BelpakeHUE COCTABJICHO MPaBWIbHO, TO BbIBECTH True, nHaye
BeIBecTH False.

Recurl9. IlpoBepuTh NpaBUIBHOCTh BBIPAKEHUS, 33JaHHOTO B BUJE HEMYCTOU
CTPOKHU S (BbIpaXKEHHE OIpPEAEIAETCS MO TEM e MpaBuiIaM, YTO U B 3aJaHUU
Recurl7). Ecnau BbIpa’)keHHE COCTaBJICHO TMpaBUIbHO, TO BbIBeCTH 0, B
MIPOTUBHOM CJTy4yae BBIBECTH HOMEp MEPBOTO0 OUIMOOYHOrO (MJIM JIUIIHETO)
CHUMBOJIa B CTPOKE S.

Recur20. BeiBecTH 3Hau€HUE IIEIIOYUCICHHOIO BBIPAXEHUS, 3aJaHHOTO B BUJE
cTpoku S. BeIlpaxkeHue ompenensercsa cieayoumMm obpazom (pyHkmus M
BO3BpAILlAET MAaKCHUMAaJbHbI K3 CBOUX MAapaMeTpoB, a (QYHKUUA M —
MHUHUMAaJIbHBIN):

<BplpakeHHEe> ::= <nuppa> | M(<BbIpakeHHE™> , <BBIpAKEHHE™>) |
m(<BBIPAKEHUE> , <BBIPAKECHUE>)
Recur21. BeiBecTn 3HaU€HNE JOTHICCKOTO BBHIPAKEHHUSI, 33JaHHOTO B BUJIC CTPOKH S.
Bripaxxenue onpenensercs cineayromum oopazom («T» — True, «Fy» — False):
<plpaxkenue> ::= T |F | And(<blpaxkeHune> , <BbIpaK€HHE>) |
Or(<BeIpaxkeHue> , <BBIPAXKECHUE™>)
Recur22. BeiBecTn 3HAYCHHE IIEJOYHMCICHHOTO BBIPAKCHUS, 3aJaHHOTO B BHUIE

CTpok# S. Bripaxkenue omnpenensiercs cleayrommm oodpaszoMm (pynkuus M
BO3BpAILAET MAaKCHUMAaJbHbI K3 CBOUX TMapaMeTpoB, a (QYHKIUA M —

MUHUMAJIBHBIN):
<BpIpakeHHE™> ::= <uudpa>| M(<napameTpsr>) | m(<napameTpnr>)
<mapameTpe> ::= <BBIpaK€HUE> | <BBIpaXKCHHE> , <[1apameTpbl>

Recur23. BeiBecTu 3HaueHNE JOTUYECKOTO BBHIPAKEHUSI, 32IaHHOTO B BUJIE CTPOKH S.
Bripakenue omnpenensiercs cieayronmm oopasom («T» — True, «F» — False):

T | F | And(<mapametpsr>) | Or(<napameTpbr>)

<BBIpA)XXCHHEC> @ :
<mapaMeTpbl> ::= <BbIpaXXCHHE> | <BBIPAKEHUE> , <ITApaMETPbI>



Recur24. BeiBecTr 3Hau€HUE JIOTHUYECKOTO BBIPAXKEHUSI, 3aJJAaHHOTO B BUJIE CTPOKU S.
Bripakenue omnpenensercs cieayronmm oopasom («T» — True, «F» — False):
<pplpakenue> ::= T |F|And(<nmapamerpsr>) |
Or(<nmapameTtpsr>) | Not(<BbIpaxeHHe>)
<mapaMeTpbl> ::= <BbIpaXXECHHE> | <BBIpAXKEHUE> , <ITApaMEeTPbL>

19.3 [lepebop c so38pamom

Recur25°. Jlano nepeBo riayounsl N, KaXkaass BHyTpEHHsIS BEpIIIMHA KOTOPOTO UMEEeT
K (< 10) memocpeacTBeHHBIX MOTOMKOB (Hymepytotcs oT 1 mo K). Kopens
nepeBa umeeT HoMep (. 3ammcarth B TEKCTOBBIN (haiii ¢ JaHHBIM WUMEHEM BCE
BO3MOJXKHBIE MTyTH, BEIyIIME OT KOPHA K JUCThIM. [lepebupats myTu, HaUMHasI C
«CaMoro JIGBOTO» W 3aKaHYHMBAas «CaMbIM TPaBbIM» (MPU STOM TEPBBIMH
3aMEHSTh KOHEYHBIC AJIEMEHTBI ITyTH).

Recur26. Jlano nepeBo riyouns! N, kaknasi BHyTpEHHSSI BEpIIMHA KOTOPOTO UMEET
K (< 10) menmocpeacTBeHHbIX MOTOMKOB (HyMepyrorcss ot 1 go K). Kopenb
nepeBa umeeT Homep 0. 3amucaTh B TEKCTOBBIM (paiiil ¢ TaHHBIM UMEHEM BCE
OyTH, BEAYIIME OT KOPHSI K JMCTBSIM M YIOBJIETBOPSIOIIUE CIEAYIOIIEMY
YCIIOBHIO: HUKAaKHE COCETHHE AJIEMEHTHI IIyTH HE HYMEPYIOTCS OJHOW U TOM K€
ugpoii. [Topsaok nepedopa myTeit Takoil ke, Kak B 3ajanuu Recur25.

Recur27. Jlano aepeso rryomasl N (N — deTHOE), KaKaasi BHYTPEHHsS BEpIIMHA
KOTOPOTO UMEeT 2 HeMmOoCpeACTBEHHBIX oToMKa: A ¢ Becom 1 u B ¢ Becom —1.
Kopens nepesa C umeer Bec 0. 3anucath B TEKCTOBBIHN (Daiil ¢ TaHHBIM UMEHEM
BCE MYTU OT KOPHS K JIUCTHAM, YJOBJIETBOPSIOIIUE CIEAYIOIIEMY YCIOBHIO:
CyMMapHbIi Bec 3yieMeHTOB myTu paBeH 0. [lopsimok nepebopa myTeit Takoit xe,
Kak B 3agaHuu Recur25.

Recur28. Jlano nepeBo rayOunbl N Toro ’xe Tuma, 4ro W B 3agaHuu Recur27.
3anucaTh B TEKCTOBBIN (Dailyl ¢ JaHHBIM UMEHEM BCE IYTH OT KOPHSA K JIUCTHSIM,
yIOBJIETBOPSIONIUE CIICAYIOIIEMY YCIOBHIO: CyMMAapHbIA BEC DJIEMEHTOB IS
T000T0 HAaYaIbHOTO OTpe3Ka IMyTH HeoTpumareneH. [lopsaok mepedopa myTei
TaKOM K€, Kak B 3ajgaHuu Recur25.

Recur29. [lano nepeBo rnyOounsl N, Kak/as BHYTpEHHsSI BEPIIUHA KOTOPOTO UMEET
3 HermocpeacTBeHHBIX ToToMKa: A ¢ BecoM 1, B ¢ Becom 0 u C ¢ Becom —1.
Kopens aepesa D umeer Bec 0. 3anucath B TEKCTOBBIN (paiiil ¢ JTaHHBIM UMEHEM
BCE MyTH OT KOPHS K JIUCTHSIM, YJOBJIETBOPSIOIIME CIEAYIOMIMM YCIOBHUSIM:
CyMMapHbIi BEC DJJEMEHTOB [JIsi JI00OT0 HAyajJbHOrO OTpe3Ka IyTH
HETIOJIOKHUTENIEH, & CYMMAapHbIA BeC Bcex 3yieMeHTOB nyTH paseH (. Ilopsmok
nepebopa myTel Takoi ke, Kak B 3ajanuu Recur25.

Recur30. Jlano nepeBo rayOunbl N Toro ’xe Tuma, 4to W B 3agaHuu Recur29.
3anucarh B TEKCTOBBIN (Dailyl C TaHHBIM UMEHEM BCE IMYTU OT KOPHS K JIUCTHSM,
YIOBJIETBOPSIOLINE CIEAYIOIINM YCIOBUSIM: HUKAKHAE COCEIHHUE DJIEMEHTHI IIyTH
He 0003HayalTCA OJHOM U TOM ke OyKBOM, a CyMMapHbBIil BEC BCEX HJIEMEHTOB
mytu paBeH 0. [lopsamok nmepebopa myTel Takoi ke, Kak B 3aaHuu Recur2S.



20 Ykasatenu u guHaMnyeckume CTPYKTYpbl JaHHbIX:
rpynna Pointer

Bce uncna, ynomuHaembie B 3aIaHUSIX TaHHOW TPYIIIBI, SIBIISIOTCS yeavimu. Bee
ykazatenau uMeroT Tull PNode u ykaspiBaroT Ha 3anucu tumna TNode.
Ha si3p1ke Pascal tunst PNode u TNode onuchIBatoTCs CIASAYIONUM 00pa3oM:

type
PNode = "TNode;
TNode = record

Data: Integer;

Next: PNode;

Prev: PNode;
end;

HpI/IBeI[eM TaK)X€E OIMMCAHNE PTUX THUIIOB HA A3bIKe C++:

struct TNode

{

int Data;
TNode* Next;
TNode* Prev;

I

typedef TNode* PNode;

B 3ananusx Ha creku u odepenu (Pointerl—Pointer28) npu pabote ¢ 3amucsmMu
tuna TNode ucnonb3ytorcs Toiabko mons Data m Next (cm. 3amanue Pointerl); B
3aJlaHuAX Ha JBYCBs3HbIe crmcku (Pointer29—Pointer80) mcmonb3yroTcs Bce MO
sarrcu TNode (cMm. 3aganue Pointer29).

Tak kak TmepeMEHHbIE THIIA «yKa3aTelaby TMPEAHA3HAUCHBI I XPaHCHUS
aopecos, B (HOpMYyJIUPOBKAX 3aJJaHUI CJIOBa «yKaszaTesby (Ha JJIEMEHT JaHHBIX) U
«aapec» (dIIeMeHTa JaHHBIX) HCIOJIB3YIOTCS Kak CHHOHUMBL WMMs nil mns wynesoco
ykazamessi B GopMyJIMPOBKaX 3aJlaHUil 3aMMCTBOBAHO U3 s3bika Pascal. B si3pike C++
B KayecTBE HYJEBOrO yKa3aTesisi MOXKHO HCIOJIb30BaTh OObuHOE yucio 0 wim
makpoonpenerneaue NULL.

20.1 Cmeku

Pointerl. /lan aapec P; 3anucu tuna TNode, coneprkarieii mose Data (1ienoro tumna)
u nosie Next (tuna PNode — yka3zatens Ha TNode). Ota 3anuch cBsizaHa moJjieM
Next co cienyronien 3anucbro TOro ke tuna. BeiBecTtu 3HaueHus nojen Data
o0eux 3ammcel, a Takxke aapec P, ciemyromieil 3anucu.

Pointer2°. llan aapec P; 3anmucu tuna TNode. Dta 3amuch cBsizaHa mojem Next co
CJEAYIONIEH 3alUChIO TOTO € TUIIA, OHA, B CBOIO OYEPEbh, — CO CIICIYIOIIEH, 1
TaK Jlajee 0 3amucH, rmojie Next Koropo paBHO nil (Takum oOpa3oM, BOZHUKAET
yenouka CBSI3aHHBIX 3amuceit). BpiBecTn 3HaueHus mnojieid Data 1 Bcex
AJIEMEHTOB LIETIOYKH, OIUHY Yenouku (TO €CTh YHUCIO €€ IEMEHTOB) U aJIpec ee
MOCJIETHETO AJIEMEHTA.



B 3amanusx Pointer3—Pointerl3 crpykrypa «cmexy» (stack) momemupyercs
IIETTOYKON CBSI3aHHBIX y3JoB-3amucei Tuma TNode (cm. 3amanme Pointer2). Iome
Next mocieaHero 3eMeHTa 1enodku paBHO nil. Bepuwwunoii cmexa (top) cunutaercs
MEPBBIN dJEMEHT Ienouyku. st TOCTyIa K CTEeKy MCIOJIb3yeTCsl yKa3aTelb Ha €ro
BEepIIMHY (11 TYCTOrO0 CTEKa JaHHBIA YyKa3aTeldb II0JIaraeTcs paBHBIM nil).
3Hnauenuem deMEHTa CTeKa CUUTaeTCs 3HaueHue ero moss Data.

Pointer3°. lano uncio D u ykazarensr P; Ha BepmmHy HemycToro creka. JJo0aBuTh
AJIEMEHT co 3HaueHueM D B cTek u BrIBeCTH aapec P, HOBOI BepIIMHBI CTEKa.

Pointer4. lano gucino N (> 0) u Ha6op u3 N gmcen. Co3marh CTEK, CoAep KamIui
UCXOJHBIC YHClIa (ITOCJICIHEEe YHCI0 OYIeT BEpIIMHOM CTCKa), W BBIBECTH
yKa3arellb Ha €ro BepIINHY.

Pointer5°. Jlan yka3atenb P; Ha BepIIMHY HEMyCTOro creka. V3Biiedb W3 CTeKa
NEepBbId (BEPXHUIA) 2JIEMEHT M BBIBECTH €ro 3HaueHue D, a taxxe amapec P,
HOBOM BepHIMHBI cTeKa. Eciam mocie u3BlIeYEHUs DJIEMEHTa CTEK OKaKeTCs
NyCThIM, TO TOJOXUTh P, =nil. [locne wu3BneueHus osneMeHTa U3 CTEKa
O0CBOOOJUTH MaMSITh, 3aHUMAEMYIO 3TUM 3JIEMEHTOM.

Pointer6. Jlan ykaszatens P; Ha BeplIMHY CTeKa, COJEpPIKAIEro HE MEHee JECATH
aneMeHTOB. 3Bieub M3 cTeKka TEpBBIE JEBSATH DJIEMEHTOB W BBIBECTH UX
3HaueHus. BpIBecTH Takke ajapec HOBOM BepIIMHBI cTeka. [locie m3BieueHus
AJIEMEHTOB M3 CTEKa OCBOOOXKAATh MaMsITh, KOTOPYIO OHHU 3aHUMAJIH.

Pointer7. Jlan ykasarenp P; Ha BepmmHy cteka (eciu crek myct, To P; = nil),
W3Bneub W3 cTeKa BCE 3JEMEHTHI M BBIBECTH MX 3HA4YCHHUSA. BbIBecTH Takke
KOJIMYECTBO U3BJICUCHHBIX nieMeHTOB N (11 mycroro creka BeiBecTH 0). [Tocne
U3BJICUCHUS DJIEMEHTOB M3 CTEKa OCBOOOKIATh IaMsATh, KOTOPYIO OHHU
3aHUMAJIH.

Pointer8°. [laubl ykaszarenu P; m P, Ha BepHIMHBI JBYX HEMYCTBIX CTEKOB.
[TepemecTuTh BCE DJEMEHTHI W3 IEPBOTO CTEKa BO BTOpOW (B pe3ynbTaTe
AIIEMEHTBI TIEPBOTO CTEKa OYIyT pacroJiaraThCs BO BTOPOM CTEKE B TOPSJIKE,
0o0paTHOM HCXOJHOMY) W BBIBECTH aJpeC HOBOW BEPIIMHBI BTOPOTO CTEKa.
Omneparuu BeIIEIECHUS U OCBOOOXKICHHS TAMSITH HE UCTIOJIb30BaTh.

Pointer9. Jlauer ykazateqn P; m P, Ha BepIIMHBI ABYX HEMYCThIX CTEKOB.
[TepemeraTs 2IEMEHTHI U3 TIEPBOTO CTEKa BO BTOPOM, IMOKA 3HAYCHUE BEPUTHHBI
MEPBOTO CTEKa HE CTAaHET YETHHIM (TepeMelIeHHBIC 3JIEMEHThI MEPBOTO CTEKa
OyayT pacrmoyaraThCsi BO BTOPOM CTEKE B TIOPSAKE, OOpaTHOM HMCXOTHOMY).
Ecnu B mepBoM CTEKe HET DJIIEMEHTOB C YETHBIMHM 3HAUYCHUSIMH, TO TICPEMECTHTH
13 TIEPBOTO CTEKa BO BTOPOM BCE dJIEMEHTHI. BhIBeCTH ajpeca HOBBIX BEPIIHH
MEPBOTO U BTOPOTO CTEKa (€CIU MEPBBIA CTEK OKAXKETCS MyCTHIM, TO BBIBECTH
JUIsl Hero KoHcTaHTy nil). Omepaiuy BhIIETCHUS M OCBOOOXKICHUS TAMSITH HE
MCIIOJIh30BATh.

Pointer10°. [lan yka3arensr P; Ha BepmuHy HemycToro cteka. Co3maTh JBa HOBBIX

CTCKa, IICPECMCCTHUB B HCpBBIfI N3 HHX BCC JJICMCHTBI HCXOJHOI'O CTCKa C
YCTHBIMHM 3HA4YCHUSIMH, a BO BTOpOﬁ — C HCYCTHBIMH (BJ'ICMCHTBI B HOBBIX



CTeKax OyIyT pacroJyiaraTbCs B MOPSAKE, 0OpAaTHOM MCXOAHOMY; OJAMH M3 ITUX
CTEKOB MOKET OKa3aThbCsl MYyCThIM). BbIBECTHM ajpeca BEpIIMH MOJYYEHHBIX
CTEeKOB (M1 mycToro creka BeiBecTH nil). Omepanuu  BBACICHUS W
O0CBOOOKICHHSI TAMSTH HE MCTIOIB30BaTh.

Pointerl1®. Jlan yka3arensr P; Ha BepimHy cTteka (eciau crek myct, To Py = nil).
Taxoke gano uucio N (> 0) u Habop u3 N uncen. Onucats Tun TStack — 3ammch
¢ ogauM nojem Top tuma PNode (mosne ykasbIBaeT Ha gepuiuny cmexka) — W
npoueaypy Push(S, D), xotopas nobGaBnsieT B CTEK S HOBBIA JJIEMEHT CO
sHaueHneM D (S — BxomHOW u BBIXOAHON mapamerp tuma TStack, D —
BXOJIHOM mapameTp nenoro tumna). C momombio mnpoueaypsl Push qoGaButh B
UCXOJHBIA CTEK JaHHBIA HaOOp uwmcen (MocieqHee Yuciao OyaeT BEpIIMHOM
CTEKa) U BEIBECTH aJIpeC HOBOU BEPIIIMHBI CTEKA.

Pointerl2. [an ykaszarenp P; Ha BepmMHYy cTeka, COAEpKAIIEro HE MEHEe MSTH
anemeHTOB. Mcnonb3ys tun TStack (cM. 3amanue Pointerl 1), onucars GyHKIIHIO
Pop(S) menmoro Ttuma, KOTOpas W3BJEKaeT M3 CTeKa S TMEpPBBIH (BEpXHHM)
AJIEMEHT, BO3BpAIIaeT €ro 3HaYeHUE U OCBOOOXKIAET MaMsITh, KOTOPYIO 3aHUMAJ
U3BJICUEHHBIN 3JIeMEHT (S — BXOJHOM M BhIXOAHOU mapameTp Tuna TStack). C
nomoiplo GyHkuu Pop u3BiI€Yb M3 HCXOIHOTO CTEKA MATh JJIEMEHTOB H
BBIBECTU WX 3Ha4eHMs. BBIBECTH Takke ykazaTelb Ha HOBYIO BEPIIMHY CTEKa
(ecnu pe3yAbTUPYIOMIMA CTEK OKaXETCS MyCThIM, TO ATOT yKa3aTelb JOJDKEH
OBITH paBeH nil).

Pointerl3. Jlan yka3zatenb P; Ha BepmmHy creka. Mcmonb3ys tunm TStack (cwm.
3amanue Pointerll), ommcats ¢ynkiuu StackIsEmpty(S) morumdeckoro tuma
(Bo3Bpamaet True, ecnu crek S mycT, u False B mpotuBHOM ciiydae) u Peek(S)
1eJ10r0 TUMa (BO3BpaIlaeT 3HaYeHUE BEPUIMHBI HEMYCTOTO CTeKa S, He yAauss ee
u3 creka). B obenx GyHKIUSAX mepeMeHHasi S SBISAETCS BXOIHBIM MapaMeTpOM
tuna TStack. C momompio 3TUX QyHKUMH, a Takke GyHKuMH Pop U3 3amaHus
Pointerl2, wu3BIeYs, W3 UCXOAHOTO CTEKa TMATh JJIEMEHTOB (WUJU BCe
coJiep Kallrecs: B HEM 3JIEMEHTBI, €CIM UX MEHEE ISITH) U BBIBECTH X 3HAUYCHHUS.
BriBectn Taxke 3Hauenwe (yHkumm StackIsEmpty mns pesyasTupyromiero
CTEeKa M, €CJIM PE3yJIbTUPYIOIIUN CTEK HE SIBJISETCSA MyCThIM, 3HAUEHHUE U aJIpecC
€ro HOBOM BEPILUHBI.

20.2 Ovepedu

B 3amanusx Pointer14—Pointer28 ctpykrypa «ouepeds» (queue) MOJAETUPYETCS
LIETIOYKON CBSI3aHHBIX y3JoB-3anuceid tuma TNode (cM. 3amanume Pointer2). Ilome
Next mociemHero sjieMeHTa Ienouku paBHO nil. Hauanom ouepedu («rojoBoi»,
head) cuurTaercs mepBBIM AIEMEHT LEMOYKH, KOHYyom («XBocTom», tail) — ee
MOCJETHUN dJeMeHT. JJiT BO3MOKHOCTU OBICTPOTO 100aBJIICHHUS] B KOHEIl O4Yepenu
HOBOTO 3JIEMEHTa yI00HO XPaHUTh, TOMUMO yKa3aTells Ha HAa4allo O4epes, TaKkKe U
yKazaTellb Ha ee KOHell. B ciiydae mycToii ouepenn ykazaTelu Ha €€ Ha4aJlo U KOHeIl
noyaratorcst paBHeiMH nil. Kak u nmns creka, 3nauenuem »dIEMEHTa OdYepenH
cuuTaercs 3HadueHue ero noss Data.



Pointerl4. Jlan Hatop u3 10 uncen. Co3naTh ouepeib, COACPKAIIYIO JaHHbIC YHCIIa
B yKa3aHHOM Mopsjke (IMepBOe YHUCIO OyJIeT pa3MelIaThCsl B Hadalie Ouepeiu,
nocjegHee — B KOHIIE), U BbIBeCTH ykazatenu P; u P, Ha Hauano u KoHely
ouepeIu.

Pointerl5. Jam natop u3 10 umcen. Co3maTe ABe odepenu: IepBas JOJDKHA
coJiepKaTh YKCIIa U3 UCXOAHOTO Habopa ¢ HedeTHhIMH HOMepamu (1, 3, ..., 9), a
BTOpasi — C YeTHbIMU (2, 4, ..., 10); mops 1ok yucen B KaxkA0i ouepeau J0JKEeH
COBIIQJIaTh C TOPSJIKOM YHCET B MCXOJHOM Habope. BriBecTn ykazarenu Ha
Hayaso U KOHEI[ IEPBOH, a 3aTeM BTOPOU OUEPE/IH.

Pointerl6. dam natop u3 10 umcen. Co3maTh ABE odepend: IepBas JOJDKHA
COZIepKaTh BCE HEUCTHBIC, @ BTOpAsi — BCE YETHBIC YUCIIa M3 UCXOAHOTO Habopa
(TTOpsIOK YUCeN B KaXKIOH OYepead JOJDKEH COBIAJATh C TOPSIKOM YUCEN B
MCXOHOM HaOope). BriBecTn ykaszarenu Ha Ha4yalo M KOHEI MEpBOH, a 3aTeM
BTOpOH ouepenu (01HA U3 O4Yepeael MOXKET OKa3aThCsl IYCTOM; B 9TOM CiIydae
BBIBECTH JIJIsl HEE JIB€ KOHCTAHTHI hil).

Pointerl7. Jlano uucio D u ykazarenu P; u P, Ha Hayano u KoHell ouepenu (eciu
odepenb sABIIETCS mycToi, To P; = P, = nil). /[o6aBUTH 371€MEHT cO 3HAYCHHUEM
D B koHell ouepeid U BEIBECTH HOBBIE aJipeca Havalla U KOHIA OYepeI.

Pointer18. Jlano umcio D m ykaszarenm P; m P, Ha Hadamo W KOHEI[ OYepe.H,
coJieprKallieid He MeHee JIBYX 3JIeMeHTOB. [[00aBUTH AeMeHT co 3HaueHueMm D B
KOHEIl OUepeId U M3BJIeUb U3 OUepeau NepBbIi (HauaabHbIN) 1eMeHT. BeiBecTn
3HaYCHUE M3BJICUCHHOI'O AJIEMEHTa M HOBBIC ajpeca Hayajga U KOHIIA Ouepeiu.
ITocne w3BlIeUeHHS dJEMEHTA M3 OYEPEAM OCBOOOJMTH IMAMSTh, 3aHMMAEMYIO
STHM 3JIEMEHTOM.

Pointerl9. /{ano uucio N (> 0) u ykazarenu P; u P, Ha Havano u KOHEIl HEMyCTOM
ouepenu. M3Bieur u3 ouepenu N HayadbHBIX DJIIEMEHTOB U BBIBECTH UX
3HaueHUs (eciu ovepenp coAepKUT mMeHee N 37eMEHTOB, TO M3BJIEYb BCE €€
aneMeHThl). BbiBecTH Takke HOBBIE ajpeca Havajla M KOHUA odepenu (i
nmycToil oudepenu nBaxkabl BbiBecTH nil). Tlociie u3BieueHusr >J1€MEHTOB U3
ouepear 0CBOOOXKIATh NaMATh, KOTOPYIO OHU 3aHUMAJIH.

Pointer20. [dansl ykasarenu P; m P, Ha Hauamo ¥ KOHEI[ HEIMyCTOW OYCpPEIH.
W3BnekaTe W3 odYepead DJIEMEHTHI, TOKa 3HAYCHUE HAYAJIBHOTO JJIEMEHTa
ouepenr HE CTaHET YCTHBIM, W BHIBOJWTH 3HAYCHHS HM3BJICUCHHBIX DJICMCHTOB
(ecim ouepenb HE COMEPKHUT DJIECMEHTOB C YCTHBIMH 3HAUCHUSIMH, TO HM3BJICYD
BCC €€ DJIIEMCHTHI). BeIBeCcTH Takyke HOBBIC aJpeca Havaja U KOHIa ouepean (s
MycTol odepenu aABaxkapl BbiBecTd nil). [locie wu3BnedeHUs 37€MEHTOB U3
ouepear 0CBOOOXKIATh aMATh, KOTOPYIO OHU 3aHUMAJIH.

Pointer21. Jlausl aBe ouepenu; ajpeca Havajla W KOHIIA TepBOM paBHbI Py n Py, a
BTOpoii — P3 u P, (ecnu odepenp sBASETCS MYCTOM, TO COOTBETCTBYIOIIHE
anpeca paBsbl nil). IlepeMecTUTh BCe 351eMEHTHI IEPBOIl ouepeau (B MOpsSIKE OT
Hayajla K KOHILy) B KOHELl BTOPOM OYEpeNH M BBIBECTH HOBBIE aJpeca Hayaja Hu
KOHIIa BTOpo# ouepenu. Omepaiuu BbIIEICHHUS U OCBOOOXKICHUS MaMSATH He
UCIIOJIb30BATh.



Pointer22. Jlano uucio N (> 0) u 1Be HemycThie OYEpEaH; aJpeca Havauaa U KOHIA
nepBoil paBHbl P; u P,, a BTropoii — P3 u P,4. Ilepemecturs N HayanbHBIX
AJIEMEHTOB IEPBOM OYepENH B KOHEL BTOpOU odepenu. Eciam mepsas ouepenn
cofiepkuT MeHee N 37IeMeHTOB, TO IEPEMECTUTh U3 MEPBOM OYEpEar BO BTOPYIO
BCE DJIEMEHTHl. BbIBecTH HOBBIE ajpeca Hayajlla M KOHIA TEpPBOM, a 3aTeM
BTOpOM odepenu (st MycTOM oyepenud JBaxibl BbiBecTd nil). Omepanuu
BBIJICJICHUS U OCBOOOXKICHUS TaMSITU HE UCIIOJIb30BATh.

Pointer23. Jlansl 1Be HemycThIe OYepeny; ajpeca Hadaina U KOHIa IepBOi paBHBI P
u P,, a BTopoit — P3 u P,4. [lepeMerats 351eMeHThI U3 Hayaja epBOM o4epe/in B
KOHEI[ BTOPOM, IMOKa 3HAYCHWE HAYAJIBHOTO SJIEMEHTAa IEPBOM OYepeau HE
CTaHET YEeTHBIM (€Ciu TepBas ouepelb HE COAEP)KUT YETHBIX AJIEMEHTOB, TO
MePEMECTUTh U3 NIEPBOM OYepear BO BTOPYIO BCE AJIEMEHTHI). BhIBECTH HOBBIC
aJpeca Hayajaa v KOHIlA MEPBOM, a 3aTEM BTOPOM ouepeu (JJi1 MyCTOM ouepen
OBaXJbl BbIBeCTH nil). Omnepanuu BbIJICTCHUS U OCBOOOXIEHUSI MaMATH HE
HCIIOJIb30BAaTh.

Pointer24. Jlausl 1Be HeMycThIe OYEPEI; ajpeca Hayana U KOHIa IepBOi paBHBI Py
u P, a Bropoi — P3 u P, Ouepenam couepxar OAMHAKOBOE KOJIMYECTBO
aneMeHTOB. OOBEIUHUTL OYepeld B OJHY, B KOTOPOM 3JIEMEHThI HMCXOHBIX
oueperel 4yepenyroTcss (HauMHaAs C IEPBOrO B3JEMEHTa IEPBOM OYepenn).
BriBecTn ykaszaTenu Ha Hadalo M KOHEI[ MOJIy4eHHOW ouepenu. Onepauuu
BBIJICTICHUS U OCBOOOXKCHUS MaMSITH HE UCTIOJb30BaTh.

Pointer25. Jlans! ABe HENMyCThIE OYEPEIH; aapeca Hayala U KOHIIA IepBOi paBHBI P
u Py, a BTOpoit — P3 u P4. DiieMeHTBI KaKI0M W3 odepee ynopsio4eHbl Mo
BO3pacTaHuIO0 (B HAMpaBlIEHWHM OT Hadajla oyepenad K KoHIy). OObeauHUTH
odyepeld B OAHY C COXpaHEHUEM YIOPSJAOYEHHOCTH DJIEMEHTOB. BriBecTu
yKa3aTelid Ha Ha4aJlo U KOHEI| MoJiydeHHOU odepenu. Omepariuu BbIJEICHUS U
0CBOOOKICHHMS IMaMITH HE UCIOJIL30BaTh, 10JIg Data He U3MEHSTh.

Pointer26. [lansr ykazarenu P; u P, Ha Hadano u KoHel ovepenu (eciau odepeib
aBisieTcst myctoi, To Py = P, = nil). Taxke nano uncino N (> 0) u Ha6op u3z N
gyucen. Onucate Tin TQueue — 3amuch ¢ nByms nosssmu tuna PNode: Head
(rauano ouepeou) u Tail (koney ouepeou) — u npouenypy Enqueue(Q, D),
KOTOpast 1o0aBJsgeT B KoHell odepean Q HOBBIN 3yieMeHT co 3HadyeHueMm D (Q —
BXOJHOM M BBIXOJIHOM mapameTp Tuna TQueue, D — BX0IHOM MMapaMeTp ILeJIOro
tuna). C momompio mporeaypsl Enqueue n00aBUTh B HCXOAHYIO OUYEpEh
JTAaHHBIM HA0Op YKCEN U BHIBECTH HOBBIE a/peca ee HaJyasia U KOHIIA.

Pointer27. Jlansl yka3zarenu P; u P, Ha Ha4yamo U KOHEI[ o4epeu, coaepkaieii He
MeHee Tt dneMeHToB. Mcmonmsdys tun TQueue (cMm. 3amanme Pointer26),
omucath pynkmuio Dequeue(Q) 1enoro Tuma, KoTopasi U3BIEKACT U3 OUYEPEaH
MepBbI (HAaYaldbHBIM) DJIEMEHT, BO3BpAIla€T €ro 3HAYCHHE U OCBOOOXKIACT
namMsiTh, 3aHUMAEMYIO0 M3BJICYEHHBIM 3jIeMeHTOM (Q — BXOAHOM M BBIXOJHOM
napametp tumna TQueue). C momoipio ¢pyHkimu Dequeue n3Bieub U3 NCXOTHOM
odepeId MSATh HayaJbHBIX JIEMEHTOB U BBHIBECTH UX 3HaueHMs. BeiBecTH Takxke



ajipeca Haydajga W KOHIA Pe3yJIbTHPYIOIICH odepean (€Ciu odepelb OKaXeTcs
ITyCTOM, TO 3TU aJpeca JOJDKHBI OBITh paBHBI nil).

Pointer28. Jlausl ykazatenu P; u P, Ha Hauaao u koHel ouepeau. Mcroap3ys Tum
TQueue (cm. 3amanme Pointer26), omucath ¢GyHKnuoo QueuelsEmpty(Q)
JIOTHYECKOr0 TUTA, KOTOpas Bo3BpaiaeT True, ecinu ouepenn Q mycta, u False B
npotuBHOM ciydae (Q — BxomgHo¥ mapamerp tuma TQueue). Mcnonb3ys 3ty
(GYHKIMIO ISl TPOBEPKU COCTOSIHUS Ouepenu, a Takke QyHkuuio Dequeue u3
3amanus Pointer27, u3Bieusb U3 UCXOAHON OUEpENHU MATh HAUaIbHBIX JIEMEHTOB
(unu Bce coneprKaluecs: B HEl 2JIEMEHTHI, €CIIM UX MEHEE IMATH) U BBIBECTH UX
3HaueHus1. BeiBecTu Takke 3HaueHue GpyHkiuu QueuelsEmpty nis momydenHoit
ouepear U HOBBIE a/ipeca ee Hayalla ¥ KOHIIA.

20.3 [lsycesi3Hble criucku

Pointer29. Jlan anpec P, 3amumcu tama TNode, comepxkamneii mose Data (memoro
tuna) u nois Prev u Next (tuna PNode — ykazarens na TNode). Orta 3anuch
cBsi3aHa MoJIsiMU Prev m Next COOTBETCTBEHHO C MPEAbIAYIIEH U MOCIIeTyIOMeH
3alUChI0 TOrO K€ Tura. BeiBectw 3HadueHus nojer Data npeasiaymedn u
MOCJICAYIONICH 3aMmucH, a Takxke aapeca Py u P3 mpeapiayiieit U mocienyromei
3aIUCH.

Pointer30°. Jlan yka3arenr P; Ha Hayamo HEMyCTOW IEMOYKH SJIEMECHTOB-3aIHCei
tunia TNode, cBsizaHHBIX MEXIy coOoi ¢ momombio mojis Next. Mcnonb3ys
nosie Prev 3anucu TNode, npeobpazoBath UCXOIHYIO (00HOCEA3HYI0) TIETIOUKY B
08YC653HYI0, B KOTOPON Ka)KJbI 3JIEMEHT CBS3aH HE TOJIBKO C MOCIEAYIOIINM
AJIEeMEHTOM (C MOMOIIbIO ToJig Next), HO U ¢ MPEAbIIYIINM (C MOMOIIBIO MOJIS
Prev). [1one Prev nepBoro sneMeHTa nojoxuTh paBHbIM nil. BeiBecTn ykaszaTenb
Ha MOCJIETHUI AJIEMEHT NMPeoOpPa30BAHHON LIETTOYKH.

B 3amanmsax Pointer31-Pointer69 ctpykrypa «osycessueiii cnucok» (doubly
linked list) MmogenupyeTcs 1ienoukoii y3noB-3amuceit Tuma TNode, CBSI3aHHBIX Kak C
MpEABIAYIINM, TaK U ¢ TocheayromuM y3imoMm (cM. 3ananue Pointer30). [Tome Next
MOCJIETHETO AJIEMEHTA LEMOYKHU U 1osie Prev mepBoro sneMeHTa Henoyku paBHbI nil.
Jnsg goctyma K JF00OMYy SJEMEHTY JIBYCBS3HOTO CIHCKA JIOCTaTOYHO WMETh
yKazaresb Ha OJUH U3 €T0 JIEMEHTOB, OJHAKO VISl YCKOPEHHSI ONEPAIdid CO CITMCKOM
OOBIYHO XPAHST TPU yKa3aTelsl: Ha nepsvlul deMeHT cnucka (first), Ha ero nocireonut
sanemeHT (last) u Ha mexkywui 3memeHT (current). JIis mMycTOro CHHMCKa BCE ATH
yKazaTenu nojaratorcs paBHbIMU nil. Kak B ciayuyae creka um odepenu, 3HaueHuem
DJIEMEHTA CIHCKa CUMTAETCs 3Ha4YeHue ero mois Data.

Pointer31. [lan ykaszatenb Py Ha OIWH M3 DJIEMEHTOB HEMYCTOrO JABYCBS3HOTO
crucka. BeiBectn umcio N — KOJIMYECTBO 3JEMEHTOB B CIIMCKE, a TaKXKe
ykazarenu P; u P, Ha nepBbIil ¥ OCIeIHUNA STIEMEHTBI CITHUCKA.

Pointer32. [Jausl uucna D; u D, u ykaszarens Py Ha 0MH U3 3JIEMEHTOB HEMYCTOTO
JBYCBSI3HOTO crucka. JloOaBUTh B HAdalo CIKCKAa HOBBIM JJIEMEHT CO



3HAYCHHUEM Dl, a B KOHEILI — HOBBIM AJIEMEHT CO 3HAYCHHUEM Dg. BriBectn
aJpeca rnepBoro 1 1moCJICAHCTO 3JICMCHTOB ITOJIYYCHHOTO CITUCKA.

Pointer33. Jlano umcio D um ykasatenp Py Ha OauH U3 3JIEMEHTOB HEIYCTOTO
JIBYCBSI3HOTO CHHUCKa. BcTaBUTh mepel AaHHBIM 3JEMEHTOM CHHCKa HOBBIM
3JIEMEHT cO 3HaueHueM D u BbIBecTH yka3aTenb Ha J10OABICHHBIA 3JIEMEHT
CIIHCKA.

Pointer34. Jlano umucio D um ykasatenp Py Ha OguH U3 3JIEMEHTOB HEIYCTOTO
JBYCBSI3HOTO CMHCKAa. BCTaBUTH ToOCHE [MaHHOTO BJEMEHTa CIUCKAa HOBBIN
3JIEMEHT cO 3HaueHueM D u BbIBecTH yka3aTenb Ha J10OABICHHBIA 3JIEMEHT
CIIHCKA.

Pointer35. [anel ykazatenu P; m P, Ha mepBblii M IOCICIHHN 3JIEMEHTHI
JIBYCBSA3HOIO  CIIMCKA, COJEpP)KAllEr0o HE  MEHEee JIByX  JJIEMEHTOB.
[TpoayOnupoBaTh B CKMCKE MEPBBIA U MOCIECIHUN JIEMEHTHI (HOBBIE DJIEMEHTHI
N00aBIATh Tepe]] CYIMEeCTBYIOMNUMH YJIEMEHTAMH C TAKUMH K€ 3HAUYCHUSIMH) H
BBIBECTH yKa3aTellb Ha MEePBhIi 3JIEMEHT MTPeoOpa30BaHHOTO CITHUCKA.

Pointer36. [lanbl ykasatenu P; u P, Ha TepBbIid M TOCICIHHA DIICMCHTHI
JIBYCBSA3HOTO  CIIMCKA, COJEpP)Kaller0 HE  MEHEee JIByX  JJIEMEHTOB.
[IpoayOnupoBaTh B CIKCKE MEPBBIA U MOCIECIHUI 3JIEMEHThI (HOBBIE 3JIEMEHTHI
N00aBIIATh TMOCJE CYMIECTBYIONTUX 3JIEMEHTOB C TAaKHUMH JK€ 3HAYCHHSIMHU) H
BBIBECTH YKa3aTellb Ha MOCIEeIHUIN 2JIEMEHT MPeoOpa30BaHHOTO CITUCKA.

Pointer37. [lan yka3atens P; Ha TIepBBIi 2JIEMEHT HEIYCTOTO JBYCBSI3HOTO CITHCKA.
[IponyOnupoBaTh B CHUCKE BCE 3JIEMEHTHI C HEUYETHBIMU HOMEpPaMH (HOBBIE
AJIEMEHTHl J00aBIATh MEpell CYLIECTBYIOIIMMHU JIIEMEHTAMH C TaKUMHU HKe
3HaYEHUSIMU) U BBIBECTH YyKa3aTelb Ha IEPBbIM 3JEMEHT NpeoOpa3oBaHHOIO
CIIUCKA.

Pointer38. [lan yka3atens P; Ha TepBBIi 2JIEMEHT HEIYCTOTO JBYCBSI3HOTO CITHCKA.
[TpoxyOnupoBaTh B CHHCKE BCE DJEMEHTHI C HEYETHHIMH HOMEpaMu (HOBBIC
DIIEMEHTHI JIOOABJIATH IOCIE CYIIECTBYIONIMX JJIEMEHTOB C TAaKUMH JKe
3HAYCHUSIMHU) U BBIBECTH yKa3aTellb Ha TMOCIEIHUN dJIEMEHT mpeoOpa3oBaHHOTO
CTIHCKA.

Pointer39. [lan yka3atens P; Ha mepBbIi 2JIEMEHT HEMYCTOTO JBYCBSI3HOTO CITHCKA.
[TpoxyOnupoBaTh B CIHCKE BCE AJIEMEHTHI C HEUYETHBIMU 3HAYCHHUSIMHU (HOBBIC
DIIEMEHTHI J00ABIIATH MEpe] CYMIECTBYIOUIMMH D3JEMEHTAMH C TaKUMH K
3HAYCHUSIMU) W BBIBECTH YKa3zaTelb Ha IEPBBIA DJIEMEHT MpeoOpa30BaHHOIO
CTIHICKA.

Pointer40. Jlan yka3arenb P; Ha mepBblil 2JIEMEHT HEMYCTOrO JIBYCBS3HOTO CIHCKA.
[Ipony6nupoBaTh B CIIUCKE BCE JIEMEHTHI C HEUETHBHIMU 3HAUYCHUSMHU (HOBBIC
AJIEMEHTHI J00aBJATh TMOCJE CYIIECTBYIOUIMX JJIEMEHTOB C TaKUMHU K€
3HaYEHUSIMHU) U BBIBECTU yKa3aTellb Ha MOCJIEIHUIN 3JIEMEHT MPeoOpa30BaHHOTO
CIIMCKA.

Pointer4l. [lan ykaszatenb Py Ha OIMH M3 DJIEMEHTOB HEMYCTOTO JABYCBS3HOTO
CIIMCKA. YJaIuTh W3 CIUCKA JAHHBIA AJIEMEHT M BBIBECTU JIBA yKazaTelss: Ha



AIIEMEHT, NPEALISCTBYIOMINN YAAJCHHOMY, W Ha DJEMEHT, CIeIyIomuil 3a
yaaneHHbIM (OJMH WM 00a AITHX D3JIEMEHTa MOTYT OTCYTCTBOBAaThb; s
OTCYTCTBYIOIIUX 3JeMEHTOB BbIBoauThH nil). Ilocne ymamenus snemeHTa u3
CIICKa OCBOOOIUTH MAMSITh, 3AaHUMAEMYIO 3TUM 3JIEMEHTOM.

Pointer42. Jlam yka3arenb P; Ha mepBbIi 3JIEMEHT JBYCBSI3HOTO CITHCKA,
COJIepIKallero He MEHee JIBYX AJIEMEHTOB. Y JAIUTh U3 CIUCKA BCE DJIEMEHTHI C
HEYETHBIMM HOMEpPAaMH W BBIBECTH YyKa3aTeldb Ha TIEPBBIA  AJIEMEHT
npeoOpa3oBaHHOTO cmucka. llocme ymaneHUss SJIEMEHTOB M3 CIHCKa
O0CBOOOXKIATh MaMSITh, KOTOPYIO OHH 3aHUMAJTH.

Pointer43. Jlan yka3zarenb P; Ha mepBbIil 2JIEMEHT HEITyCTOTO JIBYCBS3HOTO CITHCKA.
Yaanuth W3 CIHCKa BCE 3JIEMEHTHl C HEYETHBIMM 3HAYEHUSIMU M BBIBECTH
yKazaresb Ha IEPBBI 2JEMEHT NpeoOpa30BaHHOIO CIUCKA (ECIH B PE3yJIbTaTe
YAAQJIEHUsI 3JIEMEHTOB CIIMCOK OKa)XeTcs MycThiM, TO BbiBecTH nil). Ilocne
yJlaJeHMsl 3JIEMEHTOB U3 CIIUCKa OCBOOOKIATh MaMATh, KOTOPYIO OHU 3aHUMAJIH.

Pointer44. Jlan ykasareiab Py Ha OJUH W3 3JICMEHTOB HEIyCTOTO JIBYCBS3HOTO
criicka. [lepeMecTUTh JaHHBIN 2JIEMEHT B KOHEI] CIIMCKA M BBIBECTH YKa3aTesH
Ha TEpPBBIA M TIOCIETHUN SJIEMEHTHI IMpeoOpa3oBaHHOrO crnucka. Onepanuu
BBIJICICHUS M OCBOOOXKJEHHUS TMaMsITH HE WCIOJIb30BaTh, Mmojs Data He
U3MEHSTD.

Pointer45. [lan ykazatenb Py Ha OIWH W3 DIIEMEHTOB HEIMYCTOTO JBYCBSI3HOTO
cnucka. [lepemecTuTs JaHHBIN 3JEMEHT B HAYaJl0 CIIMCKA U BBIBECTH YKa3aTEJIH
Ha TNEpBBIH M TOCIEIHUN B3JIEMEHTHI IMPeoOpa30BaHHOTO crucka. Omnepanuu
BBIIETICHUSI M OCBOOOXKJIEHUS NaMSATH HE WCIOJIb30BaTh, mojisi Data He
U3MEHSATb.

Pointer46. Jlano uucino K (> 0) u yka3areiab Py Ha OJUH U3 DJIIEMEHTOB HEIYCTOTO
JBYCBSI3HOTO crircka. [lepeMecTuTh B CIMCKe MaHHBIM AeMeHT Ha K mosuruit
BIiepe ], (€ciu Mocie JAaHHOTO dJeMEHTa HaxoauTcs MeHee K 3JIeMeHTOB, TO
NEPEeMECTUTh €ro B KOHEI[ CMHCKa). BpiBecTw ykaszatenu Ha TEPBbIA U
MOCJIETHUN DJIEMEHTHI MpeoOpa3oBaHHOro crucka. Omnepanuyd BbIACICHUS H
OCBOOOXK/ICHHS TAaMATHU HE UCII0JIb30BaTh, 1MOJIsi Data He U3MEHSITE.

Pointer47. Jlano uucino K (> 0) u ykazareiab Py Ha OMH U3 3JIEMEHTOB HEIYyCTOTO
JBYCBSI3HOTO cricKa. [lepeMecTuTh B CIMCKE MaHHBIM AeMeHT Ha K mosuruit
Hazaj (eciy mepesd JaHHBIM AJIEMEHTOM HaxoauTcs MeHee K »JIeMeHTOB, TO
NEepEMECTUTh €ro B Hayajlo CHucKa). BeIBecTw ykaszatenu Ha TEpPBBIA U
MOCJICAHUM DJIEMEHTHI TMpeoOpa3oBaHHOrO crnucka. Omepalnuu BbIJCICHUS U
OCBOOOXK/ICHHS TAaMATHU HE MCI0JIb30BaTh, 10JIs1 Data He M3MEHSTE.

Pointer48. [lanbl ykasatenu Py u Py Ha 1gBa pa3iM4HBIX 3JI€MEHTa JABYCBSA3HOTO
criicka (dJIEMEHT ¢ ajapecoM Py HaxoAWTCs B CHUCKE IMepes DJIEMEHTOM C
anpecoMm Py, HO He 00s3aTenbHO psiIoM ¢ HUM). [loMeHATh MecTaMu JTaHHbBIC
AJIEMEHTBHl W BBIBECTHM YyKa3aTellb Ha TEPBBIM AJIEMEHT MPeoOpa30BaHHOTO
criucka. Omepanu BBIICJICHUS U OCBOOOXIEHUS MaMSTH HE MCIO0JIb30BaTh,
noJia Data He U3MEHSTh.



Pointer49°. /lan yka3areib P; Ha mepBbIii 3JIEMEHT HEIYCTOrO JBYCBS3HOIO CITMCKA.
[TeperpynnupoBath €ro 3JIEMEHTHI, IEPEMECTUB BCE SJIEMEHTHI C HEYCTHBIMH
HOMEpPaMH B KOHEIl CHHCKa (B TOM € TOPSIKE) W BBHIBECTH yKas3aTelb Ha
MEepBbIA AJEMEHT TmpeoOpa3oBaHHOrO chucka. Omnepanuu BBIICICHUS U
0CBOOOXKICHHSI TAMSTH HE UCTOJIb30BaTh, oISl Data He U3MEHSTB.

Pointer50. [lan yka3atens P; Ha TepBbIif 2JIEMEHT HEMYCTOTO JBYCBSI3HOTO CITHCKA.
[leperpynnupoBaTh €ro 3J€MEHTHI, IEPEMECTUB BCE DJIEMEHTHl C HEYETHBHIMU
3HAYCHUSMU B KOHEI[ CMHCKA (B TOM JK€ MOPSAKE) M BBHIBECTH YKa3aTelb Ha
HEPBBIA  3JEMEHT MnpeoOpa3oBaHHOrO crnucka. Onepauuy BbIACICHUA U
0CBOOOXKICHHSI TAMSTH HE HCIIOJIb30BaTh, MoJisl Data He U3MEHSATb.

Pointer51. Jlanel nBa HEMyCTHIX [BYCBSI3HBIX CIHCKA W CBS3aHHBIE C HUMHU
ykazarenu: Pp u Pg yka3piBaloT Ha NEpBBIM U MOCIEIHUN 3JIEMEHTHI IIEPBOTO
CHHCKa, Pc — Ha 0MH U3 371eMeHTOB BTOPOro. OObEeIMHUTH UCXOHbIE CIHCKH,
IIOMECTUB BCE 3JIEMEHTHI NIEPBOrO CIUCKA (B TOM XK€ MOPSAKE) Mepes JTaHHbIM
AJIEMEHTOM BTOPOTO CIIMCKA, M BBIBECTH YKA3aTEIW Ha NEPBBIA U IOCIEIHUM
AJIEMEHTHl O0BEIMHEHHOro crucka. Omnepaluu BbIACIECHUS U OCBOOOKICHHUS
MaMATH HE UCTIOJIb30BaTh.

Pointer52. Jlanbl aBa HEMYCTBIX ABYCBSI3HBIX CIIHCKA M CBSI3aHHBIE C HHUMH
yKkazaTenau: P, u Pg yka3bIBarOT Ha MEPBBIM M MOCICIHUA 3JIEMEHTHI IIEPBOTO
criicka, Pc — Ha oiiH U3 2JIeMeHTOB BTOPOTro. OOBEIMHUTH UCXOHBIC CITUCKH,
MIOMECTHUB BCE AJIEMEHTHI TIEPBOTO CIHCKA (B TOM K€ MOPSIAKE) MOCIE JAaHHOIO
AJIEMEHTAa BTOPOTO CIHMCKA, U BBIBECTHM YKa3aTeld Ha TMEPBBIM W MOCIEIHUM
AJIEMEHThl 00BbEAMHEHHOTro crhucka. Onepanuu BbIACICHUS U OCBOOOMKICHUS
MaMATH HE UCIIOJIL30BaTh.

Pointer53. [lanbsl ykasatenu Py u Py Ha 1aBa pa3iM4HBIX 3JI€MEHTa JABYCBA3HOTO
CIIMCKA; 3JIEMEHT ¢ aapecoM Py HaxomuTcs B CHUCKE NEpen 3JIEMEHTOM C
aapecom Py, HO He o00s3aTelbHO psAIOM C HUM. llepemMecTUTh 3JIEMEHTHI,
PaCIOJIOKEHHBIE MEXKY JaHHBIMU dJIEMEHTaMU (BKJItOUasi JaHHBIE 2JIEMEHTHI) B
HOBBIW CIUCOK (B TOM ke mopsijike). BeiBecT ykazarennd Ha NEPBbIE JIEMEHTHI
npeo0pa3oBaHHOTO M HOBOTO CHUCKOB. Ecnm mpeoOpa3oBaHHBIN  CIHUCOK
OKaXETCSl TYCThIM, TO CBSI3aHHBIM C HHUM YKa3aTelb MOJOXKHUTh paBHBIM nil.
Omneparuu BeIIeNIEHUS U OCBOOOXKICHHS MTAMSITH HE UCTIOJB30BaTh.

Pointer54. Jlansl ykazatenu Py u Py Ha J1Ba pasiUYHBIX 3JIEMEHTa JBYCBSI3HOTO
CIIMCKA; JJIEMEHT C aJpecoM Py HaxoAWTCS B CHUCKE MEpPE]l IJIEMEHTOM C
aapecom Py, HO He 00s3aTeabHO PAIOM C HUM. llepeMecTHTh 3JIEMEHTHI,
paCIOJIOKEHHBIE MEXKJIYy JAaHHBIMU JJIEMEHTaMHU (HE BKJIOYas JaHHBIE
AJIEMEHTHI) B HOBBIM CIHCOK (B TOM € MOpsAJKe). BbIBeCTH yka3aTenu Ha
MEePBBIC PJIEMEHTHI MPE0OPA30BAHHOTO W HOBOTO CIMCKOB. ECITM HOBBINA CITHUCOK
OKaXETCsl TyCTHIM, TO CBSI3aHHBI C HHUM YKa3aTeldb TOJIOKHTh PaBHBIM nil.
Onepanuu BIICJIICHUS U OCBOOOXKICHUS TAMATH HE UCI0JIb30BaTh.

Pointer55°. Jlan yka3zatens P; Ha mepBblii 2JIEMEHT HEMYCTOTO JBYCBSI3HOTO CITHCKA.
[IpeoOpa3oBaTh CHHCOK B yukiuyeckuii, CBSI3aB €ro IMOCJIEIHUN B3JIEMEHT C
MOMOIIBIO 1OJIsI Next ¢ IepBbIM, a MEPBBIKA JIEMEHT C ITOMOIIBIO 10JIsI Prev — ¢



IMOoCJICAHUM, M BBIBECCTH YKa3aTcCJib Ha OJSJICMCHT, KOTOprﬁ OBLI INOCJICAHHUM
SJICEMCHTOM HCXOAHOI'O CIIMCKaA.

Pointer56. lansl ykazarenu P; u P, Ha mepBbli U MOCIEIHHUE 3JIEMEHTBI HEITYCTOTO
JBYCBSI3HOTO ~ CIIMCKA, COJEPIKAIIEr0 YETHOE KOJMYECTBO OJICMCHTOB.
[IpeoOpa3oBath CIUCOK B JABa yukiuyeckux cuucka (cMm. 3amanue Pointer5)),
NEPBBIH U3 KOTOPBIX COJEPKUT IMEPBYIO MOJOBUHY 3JIEMEHTOB MCXOJHOTO
CIIHCKa, a BTOPOM — BTOPYIO MOJOBHHY. BriBecTn ykazarenu P u Pg Ha 1Ba
CPEIHUX 3JIEMEHTA UCXOIHOTO CIHCKA (3JIEMEHT C aipecoM Pp T0KEH BXOIUTH
B MEPBBIM IUKIMYECKUN CIHCOK, a AJIEMEHT ¢ ajapecoM Pg — BO BTOpOH).
Omnepanuu BbIIETICHHUSI U OCBOOOKICHUS TAaMSITH HE UCIIOIB30BaTh.

Pointer57. Jlano uucimo K (> 0) u ykasarean P; m P, Ha mepBwlid B mocieaHui
AJIEMEHTBl HEMYCTOTO JABYCBSI3HOTO cHUCKa. OCYIIECTBUTh YUKIUUECKUL CO8US
a7eMeHTOB crucka Ha K mo3unmii Bnepea (To €cTh B HAaNpPaBJICHUH OT Hayajia K
KOHITYy CIIMCKAa) W BBIBECTH yKa3aTeld Ha TEPBBIM W TOCICIHHN SJIEMEHTHI
MOJTY4EHHOTO crucKa. J[JIs BBINOJHEHHUS MUKINYECKOTO CABUTA MpeoOpa3oBaTh
UCXOJHBIM CINHCOK B IMKIMYecKni (cM. 3amanue Pointer55), mocnme dyero
«pa3opBaTh» €ro B IIO3MIIMH, COOTBETCTBYIONICH JaHHOMY 3HaueHHio K.
Ornepaniuu BeIICIICHHUS U OCBOOOK/ICHUSI TTAMATH HE MCII0JIb30BaTh.

Pointer58. Jlano umcimo K (> 0) m ykasarean P; m P, Ha mepBwlii M mocieaHui
AJIEMEHTBl HEIyCTOTO JBYCBSI3HOrO crmHcKa. OCYIECTBUTh YUKIUUECKUL CO8US
aJIeMEHTOB criicka Ha K mo3uiuii Hazaa (TO €CTh B HANpPaBJICHUU OT KOHIIA K
HayaJdy CIMCKA) M BBIBECTH YKa3aTeJIM Ha TEPBBIM W IMOCICTHUN SJIEMEHTHI
MOJIYYEHHOTO crucKa. J[JIs BBITIOJIHEHUS TUKIMYECKOTO CABUTA MPeoOpa3oBaTh
HUCXOJHBIM CHOUCOK B LMKIWYecKWil (cMm. 3amanue Pointer55), mocne wyero
«pazopBaTh» €ro B IIO3WIIMH, COOTBETCTBYIOIICH JaHHOMY 3HadeHutoo K.
Omneparuu BeIIETIEHUS U 0CBOOOKICHHS TTAMSTH HE MCTIOIB30BaTh.

Pointer59. [aunsl ykasartean P;, P, u P; Ha mepBblif, moCaeaHME W TEKYLIUI
AJIEMEHTHI JBYCBSI3HOTO CIMCKA (€CJIU CIHUCOK SIBJISIETCS MyCThIM, TO P; = P, = P3
= nil). Takxke gano uucio N (> 0) u Ha6op u3 N yucen. Onucare Tun TList —
3anuck ¢ nonsMu First, Last u Current tuna PNode (monst yka3biBaroT
COOTBETCTBEHHO Ha nepevlll, NOCIeOHUll N meKyuwjuti IEMEHThI CIUCKa) — U
npoueaypy InsertLast(L, D), koTopast 1006aBiIsieT HOBBIM JIEMEHT CO 3HAYEHUEM
D B konen crucka L (L — BxomHo# u BeixomHo# mapamerp tuma TList, D —
BXOJAHOW IapaMmeTp Iiejaoro Tuna). JloOaBiaeHHBIH 3JIEMEHT CTaHOBHUTCS
TekyuM. C MOMOIIBIO 3TON MPOIEAYPHl JOOABUTHh B KOHEIl HCXOAHOTO CITHUCKA
JaHHBIM HAOOp uumcen (B TOM JK€ TOPSAKE) M BBHIBECTH HOBBIC ajpeca ero
MIEPBOr0, MOCIETHETO U TEKYIIETO 3JIEMEHTOB.

Pointer60. [ansl ykasatenu Pj;, P, m P3; Ha mepBulid, MOCACAHUNA W TEKYIIH
AJIEMEHTBI JBYCBA3HOIO CIMCKA (€CIM CIIMCOK SIBISETCS MyCThIM, TO P; = P, = P3
= nil). Taxxe mano gyucno N (> 0) u Habop u3 N uucen. Mcnonszys tum TList
(cm. 3amanue Pointer59), omumcare mponenypy InsertFirst(L, D), koropas
n00aBJIsICT HOBBIN dJeMEHT co 3HauenueM D B Hagamo coucka L (L — BxomHo#t
U BBIXOJAHOM mapamerp Tuma TList, D — BXoaHOW mapameTp LEJOro THUIa).



Jlo6aBrieHHBIN 3J€MEHT CTAaHOBUTCS TeKyIIMM. C MOMOIIbIO 3TOW MPOLETYpbhI
100aBUTh B HAuajo HMCXOJHOTO CIHCKAa JaHHBIA HaOOp umcen (1oOaBiEeHHBIC
yrcna OyayT pacnojaraTtbCs B CIIUCKE B OOPaTHOM TMOPSAKE) U BHIBECTU HOBBIE
azipeca ero nepBoro, MOCIETHEro U TEKYLIEro 3JI€MEHTOB.

Pointer6l. /lan HenmycTo#W ABYCBSI3HBIM CIIMCOK, ICPBBIH, MOCICAHHA W TEKYIIHMA
AJEMEHTHl KOTOporo umerT azapeca Pi, P, u P;. Taxxke gaHel nsaTh yucen.
Ucnonp3zys Tunm  TList (cm. 3amanme Pointer59), ommcare mporenypy
InsertBefore(L, D), koTopast BcTaBisieT HOBBIN 3JIeMEHT co 3HaueHueM D mepen
TEeKyIHuM 3jeMeHTOM crucka L (L — BXOAHOW W BBIXOJHOH IapaMeTp THIIA
TList, D — BXOoAgHOW mapaMeTp IENOro THIA). BCTaBICHHBI AIIEMEHT
CTaHOBHUTCS TeKymMM. C MOMOIIBIO 3TOM MPOUEAYPHl BCTABUTH ISTh JAHHBIX
Yyucesl B UICXOJHBIN CIIMCOK M BBIBECTH HOBBIE aJpeca €ro MepBoro, MmocieIHEro
Y TEKYILIEro 3JIEMEHTOB.

Pointer62. [an HemycToil ABYCBS3HBIN CHHCOK, NMEPBBIN, MOCICTHUA U TEKYITUMA
AJIEMEHTBhI KOTOpOoro uMMerT anapeca Pi, P, u P3. Taxke naHbl msaTh 4YHCEl.
Ucnone3yss tum TList (cm. 3aganume Pointer59), omucate mpoueaypy
InsertAfter(L, D), koTopass BCTaBIsICT HOBBIM 3JEMEHT cO 3HaueHHeM D mocie
TeKymero aneMeHTa cnucka L (L — BXOMHOW M BBIXOJHOW MapaMeTp THIA
TList, D — BXoAHOH mapaMeTp IIEJIOr0 THMAa). BCTaBICHHBIA BJIEMEHT
cTaHOBUTCS TeKymuM. C MOMOIIBIO 3TON TPOLEAYphl BCTABUTH MATh JIaHHBIX
YHCEN B UCXOTHBIA CITUCOK M BBIBECTH HOBBIC ajpeca ero MepBOTo, MOCICIHETO
1 TEKYIIETO JJIEMEHTOB.

Pointer63. lan HemycTOi ABYCBSI3HBIH CIHCOK, MEPBBIH, MOCACIHUN W TEKYIIUH
AJIEMEHTHl KOTOporo uMmerT aapeca Pi, P, u P;. Ucnons3ys tun TList (cm.
3ananue Pointer59), onucate npouenypsl ToFirst(L) (nemaet Tekymum nepBbii
anmemeHnT crucka L), ToNext(L) (memaer Tekymum B crucke L crmemyromuii
aneMeHT, eciu OH cymectByer), SetData(L, D) (mpucBauBaer TekyieMy
aneMeHTy crucka L 3Hauennme D menmoro Twmma) u  ¢yHkmmioo IsLast(L)
JoTHYecKoro Tuma (Bo3BpamiaeT True, eciau TEKylIud »JIEMEHT crucka L
SBJISIETCS €r0 MOCIeAHUM deMeHToM, U False B mpoTtuBHOM ciyuae). [lapamerp
L umeer tun TList; B mpouemypax ToFirst u ToNext oH siBisIeTCSI BXOJIHBIM U
BBIXOJAHBIM. C TIOMOIIBIO ATUX TMporenyp W (GyHKIUNA TPUCBOUTH HYJIEBBIC
3HAUEHUS DJIEMEHTaM HMCXOJHOTO CIHCKA C HEYETHBIMH HOMEpPaMHU M BBIBECTH
KOJIMYECTBO AJIEMEHTOB B CITMCKE, a TaK)K€ HOBBIM aJpec TEKYIIETro 3JIEMEHTa
CITUCKA.

Pointer64. Jlan HenmycTo# ABYCBSI3HBIM CIHCOK, NMEPBBIN, MOCICIHUN W TEKYIIHI
AJIEMEHTBI KOTOporo MMerT aapeca Py, P, m P3;. Mcnons3ys tunm TList (cwm.
3amanue Pointer59), ommcare mpomemypst Tolast(L) (memaer Texymmm
nociaenuuii snement cmucka L), ToPrev(L) (memaer Tekymum B crucke L
IpeAbIIYIIUN 2JIEMEHT, eci OH cyiiecTByeT) u pynkuuu GetData(L) memoro
Tuma (BO3BpallacT 3HAYCHHWE TEKymero siemeHra cromcka L), IsFirst(L)
Joruveckoro Tuma (Bo3BpamaeT True, e€cnu TeKyIIMid JJIEMEHT cmucka L
ABJISIETCSI €r0 NEPBBIM deMeHTOM, U False B mpotuBHOM cityudae). [lapamerp L



umeetr tun TList; B npouenypax Tolast u ToPrev oH siBasieTcsi BXOAHBIM U
BBIXOMHBIM. C TIOMOIIBIO 3THX Tpomeayp W (PYHKIIUH BBHIBECTH BCE UYETHBIC
3HAYEHHS JJIEMEHTOB HCXOJIHOTO CIUCKA, MPOCMATpuBas CIHCOK C KOHIIA.
BriBecTH Takke KOJIMYECTBO 3JIEMEHTOB B CIIUCKE.

Pointer65. [ansl ykasartenn P;, P, u P3; Ha mepBulif, HOCACAHUNA W TEKYIIHi
AJIIEMEHTHI JBYCBSI3HOTO CIIHMCKA, COJAEPXKAILEro HE MEHEee ISITH SJIEMEHTOB.
Ucnone3yss Tun TList (cm. 3amanme Pointer59), onucats QyHKIMIO
DeleteCurrent(L) memoro Tuma, ymIaasionlyro u3 CHUCKa L TEKyIIHid 3JIeMEHT U
BO3BpAILAKOIIYI0 €ro 3HadeHue (L — BXOOHON M BBIXOAHOW HapameTp THUIa
TList). [Tocnme ymaneHust 3JIeMEeHTa TEKYITUM CTAHOBUTCS CJICTYIONTUI JJIEMEHT
WJIH, €CTIM CJICTYIOIIEro 3JIEMEHTa He CYIIECTBYET, MOCISIHIA JIEMEHT CIHCKA.
OyHKIHS TaKKe OCBOOOXKIACT MaMsITh, 3aHUMAEMYIO yIaJeHHBIM 1eMeHTOM. C
MOMOIIBIO 3TOW (PYHKIUMU YAQIUTh M3 HUCXOJHOTO CIHCKA MATH JIEMEHTOB U
BBIBECTU MX 3HAauYeHHUA. BBIBECTH Tak»e HOBBIE ajpeca MepBOTO, MOCIETHErO U
TEKYILErO AIEMEHTOB CIHCKA.

Pointer66. [dansr ykaszarenn P;, P, m P3; Ha mepBblif, TOCIeaHHA W TEKYIIUH
AJIEMEHTHI HEMYCTOro ABYCBsI3HOTO criicka. Ucnonw3ys tun TList (cM. 3aganue
Pointer59), onucates nponeaypy SplitList(Ly, L), KoTopasi mepeHOCHUT 3JIEMEHTHI
cnucka L; OT TeKylero 10 MocjieIHero B HOBBIM cIUcOK L, (Takum oOpazom,
CIUCOK L, JenuTcs Ha JBE YacTH, MPUYEM TepBas 4acThb MOMXET OKa3aThCs
nycroi). Ilapamerpsl npouenypsl umeror tun TList; mepBwlid mapamerp
SBJISICTCS. BXOJHBIM W BBIXOJHBIM, BTOPOH — BBIXOJHBIM. TEKyIIMMHU
AJIEMEHTAaMHU HEIyCTBIX PE3YJIBTHPYIONIUX CIUCKOB CTAHOBSTCS WX IIEPBBIC
aneMeHThl. Orepaliy BBIACICHUS U OCBOOOXICHHUS MaMATH B IPOIEIype HE
UCIONBh30BaTh. C TIOMOIIBI0 3TOH TMPONEAYyphl pa3OUTh MCXOMHBIA CIHCOK HA
JBA W BBIBECTH ajpeca IEpBOro, IOCIEAHET0O U TEKYIIEr0 JJIEMEHTOB
MOJIYYCHHBIX CITUCKOB.

Pointer67. Jlanel ykaszaTenu Ha TEPBBIA, MOCACIHUN M TEKYIIUHA JJIEMEHTHI JBYX
HEIYCTBIX ABYCBSA3HBIX cnucKoB. Mcnonb3ys tun TList (cM. 3apanue PointerS9),
ommcath npouenypy AddList(L;, L,), koTopas mo0aBisieT Bce 3JIEMEHTHI W3
ciucka L, (B Tom ke mopsake) B KoHell crucka Lj; B pe3ynbpTaTe cmucok L,
CTAaHOBUTCS MYCTBHIM. TEKyIIMM 3JIEMEHTOM CHHCKa L; cTaHOBUTCS mepBbli U3
no0aBlieHHbIX 37eMeHTOB. O0a mapamerpa mpoueaypbl uMeroT Tum TList u
ABJISIIOTCS. BXOJHBIMU M BBIXOAHBIMU. Omepanuy BbIJIEICHUS U OCBOOOXKICHUS
naMsTd B TpoleAaype He ucnoiab3oBaTb. C MOMONIBIO 3TOH MPOLEAYPHI
100aBUTH BTOPOM M3 UCXOAHBIX CIHCKOB B KOHEI] MEPBOTO M BHIBECTH ajpeca
MIEPBOTO, TIOCTEIHETO U TEKYIIEro YJIEMEHTOB 00bETMHEHHOTO CITHUCKA.

Pointer68. Jlanbl yka3arenu Ha MEpBbIi, MOCICTHUNA U TEKYIIU 3JEMEHTHI JIBYX
HEMYCThIX ABYCBI3HBIX cruckoB. Mcnomns3ys tun TList (cm. 3aganue Pointer59),
omucats npouenypy InsertList(L;, L,), koropas BcTaBiseT Bce 3JCMCHTHI W3
cnucka L, (B TOM ke mopsiike) B CIUCOK L; mepes ero TeKymum 371€eMEHTOM; B
pe3ynbTare COUCOK L, CTaHOBUTCS MycThIM. TEKyIIMM 3JIEMEHTOM chucka L
CTAHOBUTCS MEPBbIA M3 BCTaBJICHHBIX 3JeMeHTOB. O0a mapaMmerpa Mpoleayphbl



umeroT Tin TList 1 SBISIFOTCS BXOJHBIMU U BBIXOAHBIMU. OTiepaliiy BbIICTICHHUS
1 OCBOOOXKIEHUS MaMSTH B MPOIEAYpPE HE HCIOIb30BaTh. C MOMOIIBIO ITOM
MPOIIETYPhl BCTaBUTh BTOPOM W3 HCXOJHBIX CIHCKOB B TEKYIIYIO TO3HUIIUIO
MEPBOTO W BBIBECTH ajpeca IEepPBOTO, MOCICTHETO0 W TEKYIIEro 3JEMEHTOB
00bEIMHEHHOTO CITHCKA.

Pointer69. Jlanbl yka3aTeld Ha IEPBBIA, MOCICIHUN M TEKYIIUH 3JIEMEHTHI JIBYX
JBYCBSI3HBIX CIIMCKOB (BTOPOM CHHCOK MOKET OBbITh MycThIM). Mcmons3yst Tun
TList (cm. 3amanme PointerS9), ommcars mponeaypy MoveCurrent(Ly, Lp),
KOTOpasi mepeMelniaeT TeKylIud 3JieMeHT chnucka L; B cmmcok L, (amemeHT
BCTAaBJIETCS MOCIIE TEKYLIErO 3JIEMEHTA CIUCKa Ly M caM CTaHOBHUTCS TEKYILHM;
B coucke L; TEKylMM CTaHOBUTCS CIEIYIOUIUN DSJIEMEHT WIH, €ClH
CJIEIYIOIIEro 3JEMEHTa HE CYIIECTBYET, Mociaeanuil ameMent). O6a nmapametpa
npoueaypbl uMeroT Tur TList 1 SBJISIFOTCS BXOJAHBIMU U BBIXOJHBIMU. Oniepanuu
BBIIETICHUSI U OCBOOOXKJIEHUS NaMsATH B Mpoleaype He HCnoiab3oBaTh. C
IIOMOILBIO 3TOM NPOLEAYPhI IEPEMECTUTH TEKYLIUI JIEMEHT IIEPBOIO CIIUCKA BO
BTOPOM M BBIBECTH aJpeca IMEPBOro, MOCIEIHEr0 M TEKYILIEro 3JIEMEHTOB
MOJIYYEHHBIX CITUCKOB.

Hcnonb3oBannas B 3amanusx Pointer31-Pointer69 peanuzainus JIBYCBS3HOTO
CIIMCKa B BUJE LETIOYKH Y3JIOB, OTPAHUYEHHOM I10 KpasiM HYJIEBBIMU yKa3aTEJsIMH, HE
ABJSIETCA ~ €AUHCTBEHHO BO3MOXKHOM. [IBYCBSI3HBIM CHOUCOK MOXHO  TaKkKe
peanu3oBaTh B BUJE 3AMKHYMOU TETOYKH Y3JIOB C JOTOJHUTEIbHBIM DUKMUBHBIM,
WIN OapvepubiM, SIEMEHTOM. DTOT OaphepHBIM AJIEMEHT CBsI3aH CBOMMH TOJISIMU
Next u Prev ¢ nepBpIM U MOCIEAHUM 3JEMEHTOM CIIMCKAa COOTBETCTBEHHO, TO3TOMY,
MMes yKa3aTelslb Ha 0apbepHBIN 2JIEMEHT, MOXKHO Cpa3y MeperTH KaK K MEepBOMY, TaK
U K TOCJICIHEMY DJIEMEHTY CMHCKA (€CTECTBEHHO, MEPBBIA U MOCIEAHUN JIEMEHTHI
TaKke CBs3aHbI C OapbepHBIM HJIEMEHTOM cBouMHU TosiMu Prev u  Next
COOTBETCTBEHHO). JlJi1 pabOThl C JBYCBSI3HBIM CIMCKOM, CHAa0XEHHBIM OapbepHBIM
AJIEMEHTOM, JOCTATOYHO XpaHWUTh JiBa YyKaszarens: Barrier, yka3pIBalomuil Ha
OapbepHbI 25ieMeHT, U Current, yKa3bpIBaIOIIMI Ha TEKYIIMM 3J€eMEHT (KOTOPBIH
MOXKET OBITh KaK «HACTOSIIUMY», Tak MU OapbepHbIM dJeMeHToM). [lome Data
0apbepHOTO 2JIEMEHTa MOET OBITh MPOM3BOJLHBIM; JJISi OMPEICICHHOCTH OyaeM
noJyiarathk ero paBHbIM 0. Ilycmoii cnucok B TaHHOW peain3aliuy MPeACTaBISIET COO0M
€IMHCTBEHHBIN OaphepHBINA AJIEMEHT, «3aMKHYTBIM Ha ce0s»; 3TO 03HAYAET, UYTO IS
mycToro crucka 1mojst Next u Prev 6apbepHOro anemMeHTa paBHBI adpecy bapvbephoz2o
s/lemenma, TO €CTh 3HAUCHUIO yKaszartess Barrier.

Bamanus Pointer70—Pointer80 moCBAIIEHBI 08YCEA3HbBIM CRUCKAM C OAPbEPHBIM
971eMEHMOM.

Pointer70. [anbr ykasatenu P; u P, Ha TepBblii M TOCICIHHA DIEMCHTBI
JIBYCBSI3HOTO CIIMCKA, PEATM30BAHHOTO B BHJIC IIEMIOYKH y3JI0B, OTPAHUUYCHHOM
MO KpasM HYJEBBIMU yKa3aTelsMH (eciii CmHcok myct, To P; = P, = nil).
[IpeobpazoBath MCXOIHBIM CIUCOK B Yukiuveckuti cnucok (CM. 3aJaHue
Pointer55), cHabkeHHBIN Oapbeprbim d1emenmom. bapbepHbIN AJIEMEHT J10KEH
uMeTh 3HadeHne 0 U ObITh CBs3aH CBOMMHM MosiMU Next u Prev ¢ mepBeIM u



HOCIEAHUM D3JEMEHTOM HCXOJHOrO0 chHcKka (B Cilydae IyCTOrO MCXOJHOTO
crucka mois Next u Prev GapbepHOTO 25eMeHTa JOJDKHBI YKa3blBaTh HA caM
OappepHbIli  dreMeHT). BwiBecTn ykaszarenb Ha  OapbepHBI  dIEMEHT
MOJIy4YeHHOro crnucka. Ornepanuro BBIIEICHUS NaMATH HKCIOJIb30BaTh TOJIBKO
IS CO37aHus 0apbepHOTO dJIEMEHTA.

Pointer71. [Jauel yka3zarean P; um P, Ha OapbepHbIii M TEKYIIHHA 3JIEMEHTHI
JBYCBSI3HOTO CIUCKa (O CIIUCKE C 0OapbepubiM JJleMeHmoM CM. 3aJlaHue
Pointer70). Pa30uth criucok Ha JBa, IEpeHECs BO BTOPOM CITMCOK BCE DJIEMEHTHI
OT TEKYyIIETro 10 TMOCJIEIHEro U J00aBMB KO BTOPOMY CIIMCKY OapbepHBIi
aneMeHT. Ecii TeKylmuid 3JeMEHT HCXOJHOIO CIHCKa SIBIIETCA OapbepHBIM
AJIEMEHTOM, TO BTOPOM CIIUCOK JOJKEH OBITh IMYCTHIM (TO €CTh COCTOSITh TOJIBKO
n3 OapbepHOro 31eMeHTa). BpiBecTH yka3arenb Ha OapbepHBIl 3JIEMEHT BTOPOTO
cnucka. Onepanuio BbIIEICHHUS] NaMSATH HCIOJb30BaTh TOJIBKO JJISl CO3JaHMS
OapbepHOro AJIEMEHTa BTOPOTO CIIHCKA.

Pointer72. Jlaner yka3atenu P; u P, Ha GapbepHbIC 3J€MEHTHI JIBYX JBYCBSI3HBIX
CIUCKOB (0 CHHCKE C OapvbepHbiM s1emenmom cM. 3aaanue Pointer70).
OObeTUHUTh UCXOAHBIE CIUCKH, CBA3aB KOHEL[ MEPBOTO M Hayajlo BTOPOTO
cnucka (OapbepHBIM 3JIEMEHTOM OOBEIMHEHHOIO CHUCKA JOJDKEH OCTaThCs
OapbepHBIN 3JIEMEHT MEpPBOrO CHUCKa). BpiBecTw ykaszarenu Ha MEpBbI U
HOCIEAHUNA 3JIEMEHTBl OOBEIMHEHHOTO CHHUCKa (€CiIM OOBEAMHEHHBIM CIHCOK
SBIISIETCS ITyCTHIM, TO JIBX/IbI BEIBECTH YKa3aTeNb Ha €ro OapbepHBI 2JIEMEHT).
[Tocne ynaneHust TUIIHETO OApHEPHOTO JIEMEHTa OCBOOOUTH 3aHUMAEMYIO0 UM
aMSTh.

Pointer73. Jlausl yka3atenu P; u P, Ha GapbepHbIC 3J€MEHTBI JABYX JBYCBSI3HBIX
CIIUCKOB (0 CHOHUCKE C Oapbepubim anemeHmom CM. 3ananue Pointer70).
OO0BbeMHUTh WCXOJHBIC CIIMCKHU, CBSI3aB KOHEI[ MEPBOTO M HAyajlo BTOPOTO
criicka (OapbepHBIM 3JIEMEHTOM OOBEIUHEHHOTO CIHUCKA JIOJDKEH OCTaThCA
OapbepHBIM 2JIEMEHT BTOPOrO CHHUCKa). BBIBECTH yKas3aTeau Ha TMEPBBIA U
MOCJTEAHUN DJIEMEHThl OOBEAMHEHHOIO CIHCKA (€Ciu OO0BEAUHEHHBIH CIHUCOK
SBJISIETCS] ITyCTHIM, TO JBAX/bl BHIBECTH YKa3aTelb HA €ro OapbepHBIM 3JIEMEHT).
[Tocne ynanenus nuiHero 6apbepHOTO JIEMEHTa OCBOOOIUTHh 3aHUMAEMYI0 UM
aMSTh.

Pointer74. Jlansl ykazarenu P; m P, Ha OapbepHBIi W TEKYIIHMH DIIEMEHTHI
IBYCBSI3HOTO CIUCKAa (O CIIMCKE C 0OapbepHbiM 3JleMeHmoM CM. 3aJlaHue
Pointer70). Taxxe mano umcmo N (> 0) u Habop u3 N umcen. Onucarpy THUM
TListB — 3anuck ¢ noassmu Barrier u Current tuma PNode (mosnst yka3siBaroT
COOTBETCTBEHHO Ha OapbepHBIM M TEKYIIUH 3JIEMEHTbI CIUCKA) — U MPOLEeypy
LBInsertLast(L, D), kotopast 100aBisieT HOBBIH 3JeMEHT cO 3HadeHueM D B
koHen crucka L (L — BxomHOW W BeIxogHOW mapametp tuma TListB, D —
BXOJHOW TmapameTp 1enoro Tumna). JloOaBiaeHHBIH 2JIEMEHT CTaHOBUTCS
TekyuuM. C MOMOIIbIO 3TOM NpoUeAyphl J0OABUTHh B KOHEIl HCXOAHOTO CIUCKA
JaHHBIN HA0Op yucen (B TOM ke MOPSAIKE) U BHIBECTH aJpeC TEKYLIETro AIeMEeHTa
MOJIYYEHHOTO CIIHCKA.



Pointer75. [ausl yka3zarean P; um P, Ha OapbepHbIii M TEKYIIHHA 3JIEMEHTHI
nBycBsizHOro crnucka. Takxke gaHo uucio N (> 0) u HabGop m3 N uyucen.
Ucnone3yss tun TListB (cm. 3amanue Pointer74), omucath mpoueaypy
LBInsertFirst(L, D), xoTopast m00aBisieT HOBBIM 3JIEMEHT CO 3HaueHHeM D B
Havano crucka L (L — BxomHo# u BeIXOAgHOU mapamerp tuma TListB, D —
BXOJHOW TmapamMeTp menoro Tuma). JloOaBICHHBIA JJIEMEHT CTaHOBUTCS
TeKkymuM. C MOMOIIBIO ATOW MPOLEAYPhI J0OABUTH B HAYAJIO UCXOJHOTO CIIHCKA
JTaHHBIA HaOop uucen (1oOaBlieHHBIC YKcIa OyIyT pacroyiaraTbCsl B CIUCKE B
oOpaTHOM TIOpSIIKE) WM BBIBECTH aJpec TEKYIIETOo SJIEMEHTa MOJy4eHHOTO
CIIHCKA.

Pointer76. [auel yka3zatean P; um P, Ha OapbepHbIi M TEKYIIHHA 3JIEMEHTHI
JBYCBSI3HOTO cIucKa. Taxke nanbpl maTh uncels. Mcmonb3ys tum TListB (cwm.
3amanue Pointer74), omucate mpouenypy LBInsertBefore(L, D), koropas
BCTAaBJIIET HOBBIM AJIEMEHT CO 3HaueHueM D mepen Tekynium 351eMeHTOM CIucKa
L (L — BxomHO# u BeIxoaHOM napametp Tumna TListB, D — BxoaHOM mapameTp
1eJ0ro Tumna). BeraBineHHbIN 371EMEHT CTAaHOBUTCS TEKyIIMM. C MOMOILBIO 3TOM
MPONEAYpPhl BCTaBUTH MSATh JIaHHBIX YUCEN B MCXOJHBIA CIHCOK U BBIBECTU
HOBBII aJIpec ero TEKYyIIEro 3JIEeMEHTA.

Pointer77. Jlausl ykazarenn P; m P, Ha OapbepHBIi W TEKYIIHMHA BJIEMEHTHI
JBYCBSI3HOTO criucka. Takxke nanbl maTh uyucen. Mcnonb3ys tun TListB (cwm.
3amanue Pointer74), omwmcars mnpouenypy LBlnsertAfter(L, D), xkortopas
BCTaBJISICT HOBBIM JIEMEHT CO 3HaueHueM D mocie TeKyIliero 3JieMeHTa CIucKa
L (L — BxomHO# 1 BeIxoaHOM napamerp Tumna TListB, D — BxoaHOM mapameTp
LEeJI0ro Thna). BcTaBneHHbIN 3JIEMEHT CTAHOBUTCA TeKyUM. C OMOIIBIO 3TOM
IpOLEAYPbl BCTABUTH MSATh JAHHBIX YUCEI B HMCXOJHBIA CIHCOK U BBIBECTHU
HOBBIU aJpec €ro TEKyILIEro 3JIEMEHTA.

Pointer78. [lansl ykazarenu P; m P, Ha OapbepHBIi W TEKYIIHMH DIIEMEHTHI
nBycBsizHOTO crivcka. Mcnonb3ys tun TListB (cMm. 3amanne Pointer74), onucarsb
nporueaypsl LBToFirst(L) (memaeT Tekymum mepBbI 3JIeMEHT crucka L),
LBToNext(L) (memaer TekymmMm B crnucke L cioemyromuii  3iieMeHT),
LBSetData(L, D) (npucBauBaeT Tekyliemy 3JIeMEHTy crucka L 3HaueHwe D
IIEJIOTO THUIIA, €CJIW JIAHHBIM SJIEMEHT HE SBJSETCS OapbepHbIM) M (YHKIIHIO
IsBarrier(L) mormdeckoro Tuma (Bo3BpamaeT True, €Cad TEKYIIHHA 3JIEMEHT
criicka L siBisieTcst ero 6aphepHbIM djieMeHTOM, U False B mpoTUBHOM citydae).
[Tapamerp L umeer tun TListB; B npouenypax LBToFirst u LBToNext on
SIBJISICTCSI BXOJHBIM M BBIXOAHBIM. C TOMOIIBIO ATHUX Tporeayp U (QYHKIIHMA
NPUCBOUTH HYJIEBBIC 3HAYCHHs SJIEMEHTaM HCXOJHOTO CIHCKAa C HEYETHBIMH
HOMEpaMH M BBIBECTH KOJHUYECTBO JIEMEHTOB B CITUCKE, a TAaK)KE HOBBIN ampec
TEKYIIETo AJIEMEHTA CIUCKA. baphepHBIi AIeMEHT MpU TOJCYETe DJIEMEHTOB HE
YYHUTHIBATD.

Pointer79. Jlaubt ykazatenm P; m P, Ha OapbepHBIi M TEKyIIMH 3JIEMEHTHI
nBycBsizHoro cnvcka. Mcnonb3ys tun TListB (cMm. 3aganue Pointer74), onucarsb
nporenypsl LBToLast(L) (nemaeT Tekymum mociaeaHuil 3yeMeHT crmcka L),



LBToPrev(L) (menaer TexyimuM B criicke L mpeapayiuii aeMeHT) U QYyHKIIUIO
LBGetData(L) mieioro tumna (Bo3BpaimaeT 3HaYSHHE TEKYIIETO JJIEMEHTa CITUCKa
L). [lapametp L umeer tun TListB; B nmpouenypax LBToLast u LBToPrev on
SIBJISICTCSI BXOJHBIM M BBIXOJHBIM. C TIOMOIIBIO ATUX TPOIEAyp U (yHKIHH, a
Takke ¢ ucnoyib3oBanueM ¢yHknuu IsBarrier u3 3amanus Pointer78, BeiBecTH
BCE YETHBIC 3HAUYCHUS AJIEMEHTOB MCXOJIHOTO CIUCKA, TPOCMATPUBas CIIUCOK C
KOHIIAa. BrIBECTH Takke KOJIMYECTBO JIEMEHTOB B CIUCKE. bapbepHbIN 37€MEHT
IIPU MOJICYETE DJIEMEHTOB HE YUUTHIBATh.

Pointer80. /lansr ykazarenu P; u P, Ha GapbepHBIN U TEKYITUI 3JIEMEHTBI HEITYCTOTO
JIBYCBSI3HOTO CITMCKA, MMPUYEM TEKYIIUH JIEMEHT HE COBIAJAeT ¢ OapbhepHBIM.
Ucnonw3yss tunm TListB  (cm. 3amanme Pointer74), omucats GyHKIHIO
LBDeleteCurrent(L) memoro tumna, yaaisoIIyo U3 ciucka L TeKymui 3JeMeHT
U BO3BpallaoIIylo ero 3HadeHue (L — BXOAHOW M BBIXOJHOW MapameTp THIa
TListB). Tekymum CTaHOBUTCS CIEAYIONIUM JIEMEHT WJIH, €CIU CIIETyIOIINM
AJIIEMEHT SIBJISIETCS OaphepHBIM, MPEBIIYIINMA JIEMEHT criicKa. DYHKIUS TaKxKe
O0CBOOOXK/IA€T MaMATh, 3aHUMAEMYIO YAAJICHHBIM JJIEMEHTOM. Ecnu Texymmm
AJIEMEHTOM SIBJISIETCSl OaphEPHBIN AIEMEHT, TO (PYHKITUS HE BBITOJIHICT HUKAKUX
nevctBuil 1 Bo3Bpamaer 0. C momouipio 3Tol (YyHKUHMH, a Takxke (yHKIHH
IsBarrier u3 3ananus Pointer78, ynanuth U3 UCXOJIHOTO CIMCKA MATH AJIEMEHTOB
(WM Bce dIEMEHTHI, €CJIM MX MEHEE IATH) W BHIBECTH WX 3HAYCHHs. BeiBecTn
TaK)Ke HOBBIHM aJIpec TEKYIIIETo 3JIEMEHTa CITHUCKA.
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