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MartepuaJjbl 1Jis NOATOTOBKH K IK3aMeHY
(pellIeHHE THUMOBBIX 3aa4)
JIuHelHbIe AJITOPUTMBI
3anauya Ne 1. BeiBecTn Ha 3kpaH coodmenue «Hello World!»

@®opmynupoBka. BeiBectn Ha 3kpan coobmenue «Hello World!». Hekotopbie y4deOHBIE KypCHI IO
IPOrPaMMHUPOBAHUIO PACCMATPHUBAIOT 3Ty 3a/1a4y KaK CaMylO MEPBYIO IPU W3YUYE€HUH KOHKPETHOTO SI3bIKA

HJIM OCHOB IIPOrpaMMHpPOBAHUA.

Pemenue. Ora 3aavya BKIIOYAET B ceOs JIMIIb JEMOHCTPAIMIO MCIIOIB30BaHMS OIEepaTopa BBHIBOJA Write
(umm writeln), koTopeiii OyIeT eIMHCTBEHHBIM B TEJIE HaIleld MaJeHbKOH mporpammbl. C MOMOIIBIO HETO
MBI OyJIeM OCYIIECTBIISATH BBIBOJ Ha 3kpaH KoHcTaHTHl 'Hello World!" Tuna string (nnm, kak gomyckaeTcs
TOBOPUTH, CTPOKOBOW KOHCTaHTHI). B manHOM ciydae Oyaem ucmoib30BaTh onepatop writeln. Hamommto,
YTO MpH MHCIOJB30BAHUU OIeparopa Wwrite Kypcop OCTaHeTcss B TOW K€ CTpOKe, B KOTOPOH
OCYLLECTBIISUICA BBIBOJ, U OyJeT HaXOAWUTHCS HA OJHY IMO3HUIMIO IpaBee BOCKJIMLATEIBHOIO 3HAKa BO
¢dpasze «Hello World!», a npu mcnonp3oBanum omeparopa writeln — Ha mepBOl NO3WIMK ClieBa B
CIIEAYIOIIEH CTPOKE.

Kox:
1.  program HelloWorld;
2.
3. begin
4. writeln("Hello World!")
5. end.
3agaya Ne 2. BeiBecTH Ha 3KpaH TPH YUCJIA B IOPAIKe, 00PATHOM BBOAY

®opmysmpoBka. BeiBecTn Ha SKpaH TpU BBEICHHBIX C KJIABUATYyphl Uucia B MOPsAKE, OOPAaTHOM HX
BBOAY. JlpyruMu ciaoBamH, Mbl BBEJIHM C KJIaBHATypbl TPHU 4ucia (CHadaja IepBOE, IIOTOM BTOpPOE U
TPEThE), U MOCIJIE 3TOT0 €AMHCTBEHHOE, YTO HaM HYXHO CJIelaTh — 3TO BBIBECTH TPEThE, 3aT€M BTOPOE U
IIEPBOE.

Pemenne. Tak Kak c KiIaBUAaTyphl BBOJUTCS TpPU YHUCIA, HEOOXOAMMO 3aBECTH TPU MEPEMEHHBIE.
O603HaunM HX Kak a, b 1 ¢. BBuay Toro, 4ro HaM HUYEro He CKa3aHO O TOM, B KaKOM OTpE3Ke MOTYT
pacrojaraTbCsi BBEIEHHbIE YUCIIa, Mbl BO3bMEM THI integer, Tak Kak OH OXBAThIBAET U MOJIOKUTENIbHBIE,
Y OTpHUIIATEIIbHBIE YHCIIa B HEKOTOPOM jauama3oHe (oT —2147483648 no 2147483647). 3arem HaM HYKHO
HCIOJIb30BaTh oIepaTop BbIBOAa write (writeln), B crucke apryMeHTOB KOTOpPOro (HAaIlOMHHM, 4TO
CIIMCOK apryMeHTOB write (writeln) MOXeT copep)kaTh HE TOJBKO MEpPEeMEHHbIe, HO U KOHCTAHTHI U
apu(MeTHYECKUE BBIPAXKEHUS) 3TU MEepeMEHHbIe OyIyT HaXOAMTHCA B OOpaTHOM mopsake. B nanHoM
ciyyae OyJZieM HCIIOJIb30BaTh oreparop writeln, KOTOpBIHA MOCIe BBIBOJIA Pe3ysIbTaTa MepeBeaeT Kypcop
Ha CJIEAYIONIYI0 cTpoKy: writeln(c, b, a); OnHako eciu Mbl OCTaBUM €ro B TAaKOM BHUJE, TO YBUIHM, YTO
IIPU BBIBOZIE MEXKIY NEPEMEHHBIMU HE Oy/leT HUKAKOro mnpoldesna, U OHU OyIyT CIEIJIEHbl U BU3YyalIbHO
CMOTPEThCSl KaK OJHO YHCIO0. DTO CBA3aHO C TE€M, YTO IPHU BBOJAE MbI HCIIOJIB30BAIN MPOOEIBI A
paszfeneHus 4Yucell, a caMu NpoOesbl HUKaKuM OOpa3oM HE BIMSAIOT Ha COAEPKUMOE NEPEMEHHBIX,



KOTOpBIE OyIyT TOCIE0BATEIFHO BRIBEICHBI OnlepaTopoM writeln 6e3 kakux-1u6o monoaHeHuid. UToObt
n30exaTh 3TOr0, HaM HYKHO J00aBUTh B cmucoK aprymentoB Jlanun JlymmctoB: «Pemenue 50
TUIOBBIX 3aJad IO MPOrpaMMHUpPOBaHMI0 Ha s3bike Pascal» 3 writeln 1Be TEKCTOBbIE KOHCTAHTHI-
npo6ensl. [Ipoie roBops, mpobenbHast KOHCTaHTa — 3TO CUMBOJI MPo0ena, 3aKII0YEHHBIA B OJJHHOYHBIC
anoctpo(dsl (armocTpod — cuMBoI «'»). [lepBas koHcTaHTa OyIeT pa3AensaTh IepeMeHHbIC a U b, BTopas —
b u c. B pe3ynbrare Ham onepatop BeiBoAa Oyzaer takuM: writeln(c, '', b, ' ', a); Tenepp oH paboTaeT
TaK: BBIBOAMT MEPEMEHHYIO C, 3aTe€M OJMHOYHBIA CUMBOII Ipolesia, 3aTeM MepeMeHHyo b, moToM emie
OJIMH CUMBOJI po0esia 1, HaKOHEIl, IEPEMEHHYIO a.

Kox:
1. program WriteThree;
2.
1. var
4. a, b, c: integer;
5.
6. begin
7. readIn(a, b, c);
8. writeln(c, ', b, ', a)
9. end.
3agaya Ne 3. BeiBecTn Ha 3KpaH KBaJApaT BBEJACHHOI0 YK CJIa

®opmysmpoBka./laHo HaTypanbHOe uMcio MeHblle 256. CpopMupoBaTh 4HMCIIO, MPEICTaBISIONIEE
coboit ero kBajapar. Pemenue. s BBoAa ynciaa HaM HeoOXoauMa ojiHa rnepeMmeHHas. O003HaYuM 3Ty
NEepEMEHHYI0 Kak a. Tak Kak HaM HUYero He cooOLIaeTcs O HEOOXOAMMOCTH COXPAHUTh MCXOJIHOE
YHCII0, TO JUIS TIOYYEHUS KBaJpaTta Mbl MOJKEM HCIIOJB30BaTh Ty JK€ CaMylo MEPEMEHHYIO, B KOTOPYIO
CUMTBHIBAIM YHCJIO C KJIaBHATyphl. B ycrmoBMM 3amauMl JaeTcsi OrpaHHYUTENh BEITHMYWHBI BBOJUMOTO
yucia — ¢gpasza «MeHblne 256». ITO 03HAYAET, YTO OHO MOXET OBITh OXBaueHO TurnoM byte. Ho uto
MPOM30MCT, €CIIU B IEPEMEHHYIO a OYJET BBEJACHO YHUCIIO 255, U 3aTEM MBI MOMBITAEMCS IPUCBOUTH €1
ero Kmajpar, paBHbI 650257 EcTecTBEHHO, 3TO BBI30BET NEPENOJIHEHHWE TUNA JaHHBIX, TaK Kak
MCIOJIb3YEMOM /IJIsl IEPEMEHHON a STYSUKH MaMsATH He XBAaTUT ISl TOTO, YTOOBI BMECTUTH umciio 65025.
3Ha4uT, /U1 €e ONMHUCAHHS MbI JOJDKHBI MCHOJB30BaTh Oojee eMKUi uuciaoBoil Tum. IIpu sToM Tunom
MUHUMAaJIbHON pa3MEepHOCTH, OXBATHIBAIOIINUM JaHHBIA 0Tpe3ok (0T 1 (310 12) mo 65025), snsercs TUI
word. Ero mbl 1 6yaem ucnonb3oBaTh MpH onucaHuu a. Jlanee HykHO cpopMHpOBaTH B IEPEMEHHON a
KkBazpart. /st aToro npucBouM ei ee npekHee 3HaYEHNE, YMHOKEHHOE caMo Ha ce0si: a == a * a; Tenepb
OCTaeTCs BRIBECTH Pe3yJbTaT Ha dKpaH. JlJisg 3Toro OyemM UCIoyib30BaTh oneparop writeln.

Kon:

1. program SqrOfNum;
2.

3. var

4. a: word;



5.
6. begin

7. readIn(a);

9. writeln(a)
10. end.
3agaua Ne 4. [Iosry4nTh peBepCHYIO 3allMCh TPEX3HAYHOI'0 YHCJIa

®opmynupoka. ChopMUpPOBATh YKCIIO, MPEACTABISIONICE COO0ON peBEepPCHYIO (OOpaTHYIO B MOPSIIIKE
CJIEIOBaHUS Pa3psliOB) 3alKCh 3aJaHHOTO Tpex3HauHoro yucia. Hampumep, mis umcna 341 Takum
oyner 143. JlaBaiite pa3zbepeMmcsi ¢ ycioBueM. B Haiiem ciydae ¢ KiaBUATyphl BBOIUTCS HEKOTOPOE
TpPEX3HAUHOE YHMCIIO (TPEX3HAYHBIMU HA3bIBAIOTCS YUCIIA, B 3aIMCH KOTOPBIX TPU pa3psana (TO €CTh TpU
uudpsl), Hanpumep: 115, 263, 749 u 1. n.). HaM HEo0X0auMO MONYYUTh B HEKOTOPOW MEpPEeMEHHOM
YHCII0, KOTOpOoe OyJIeT MpeCTaBIsaTh coO00i peBepCHYIO 3aMKuch BBEACHHOTO yucia. [Ipyrumu cioBamu,
HaM HYXXHO TIEPEBEPHYTHh BBEIECHHOE YHCIIO «3a70M Harepeiy, MPEACTaBUTh PE3yJbTaT B HEKOTOPOM
MEPEeMEHHON W BBIBECTH €ro Ha 3KpaH. Pemenue. Ompepenumcsi ¢ BBIOOPOM TEPEMEHHBIX M HX
KOJIMYECTBOM. SICHO, UTO OJHA MepeMeHHas HYyXKHa JJIsl 3allMCH BBEJICHHOTO YHUCIIA C KIaBUATYPHI, MBI
o0o3HauMM ee Kak n. Tak Kak HaM HY>KHO TMEPEeCTaBUTh pa3pslbl YMcCiIa N B HEKOTOPOM MOPSJKeE,
CleyeT Al KaXIOro M3 HUX TaKXKe MPelyCMOTPETh OTIeNbHbIE nepeMeHHble. O003HaUMM HX Kak a
(mns paspsima enuHuUI), b (Ui pa3psaa OecsITKOB) U ¢ (sl paspsaa coTeH). Temeppr MOXKHO HayaTh
3amuch camoro anroputMma. byaem paszbupare ero mostamHo: 1) BBoaum umcno n; 2) Paboraem c
paspsanamu uncia n. Kak w3BeCTHO, MOCHEAHHMI paspsa J000TO Yuciaa B JIECITHYHOW CHCTEME
CUHCIICHHSI — 9TO OCTATOK OT JeseHus 3Toro yucia Ha 10. B tepmunax si3pika Pascal aTo o3Hauaer, uto
JUTS. TIONTyYEHUsT paspsiia €IWHUIl HaM HEOOXOIMMO IMPUCBOUTH MEPEMEHHOW a OCTaTOK OT JICJICHUS
grcna n Ha 10. DToMy Iary cOOTBETCTBYET cieayrommii oneparop: a := n mod 10; [Tomyuus paspsig
€IMHUII, MBI JIOJDKHBI OTOPOCHUTH €ro, YTOOBI UMETh BO3MOKHOCTH MPOJIOJDKUTH PabOTy C pa3psaoM
necsTkoB. [[ist aToro pasmenum uucio n Ha 10. B repmunax Pascal, omsith ke, 3To 03Ha4aeT: MPUCBOUTH
MEPEeMEHHON n pe3ynpTaT OT JeneHus 0e3 ocrarka umciaa n Ha 10. DTo MBI caemaeM € MOMOIIBIO
onepatopa n :=n div 10; 3) O4yeBuaHO, YTO MOCIIE BHINOIHEHUS 1. 2 B IEPEMEHHOI n OyleT XpaHUTbCA
JBYX3HAYHOE YMCJI0, COCTOSAIICE U3 pa3psaa COTCH M pa3psia JIeCATKOB HCXOIHOTO. Terneph, BHITIOIHUB
TE JK€ camble JICUCTBUS €IIe pa3, MbI TTOJIYUIUM Pa3psiJl IECATKOB UCXOIHOTO YHCIA, HO €ro YXKe HYKHO
MprcBanBaTh epeMeHHo| b. 4) B pe3ynbTaTe B mepeMeHHOM n OyneT XpaHUThCs OJHO3HAYHOE YUCIIO —
paspsa COTeH HMCXOAHOro uuciaa. Mbl MoxeM 0e3 JONMOTHUTENbHBIX ACWCTBHM MPHUCBOUTH €ro
nepeMeHHo ¢. 5) Bce monyueHHbIe B IEpeMEHHBIX YMCiIa — OJHO3HAYHbIe. Teneph nmepeMeHHas n Ham
0oJbIlle HE HYXKHA, U B HEW HY)KHO C)OPMUPOBATH YUCIO-PE3YIbTAT, B KOTOPOM a Oy/IeT HaXOAUTHCS B
paspsjie coTeH, b — IecATKOB, ¢ — equHUIL. JIETKO MOHATH, YTO JIJI 3TOTO HaM ClIeJlyeT YMHOXKHTh a Ha
100, mpubaBUTh K MOIXy4eHHOMY 4uciy b, ymHOXkeHHoe Ha 10 u ¢ 06e3 M3MEHEHHus, U BEeCh 3TOT
pe3yabTaT MPUCBOUTH MIEPEMEHHON ¢. DTO MOXHO 3amucaTth Tak: n ;= 100 * a + 10 * b + c; 6) [Hanee
OCTaeTCs TOJIbKO BHIBECTH MOTYYEHHOE YHCIIO Ha DKPaH.

Kon:
1. program ReverseNum;

2.



3. var

4.n,a, b, c:word;
o.

6. begin

7. readIn(n);

8.a:

n mod 10;

9.n:=ndiv 10;

10. b :=n mod 10;

11. n:=ndiv 10;

12.c:=n;
13.n:=100*a+10* b +c;
14. writeln(n)

15. end.

[IpoBepum paboTy mporpaMMbl Ha TPOU3BOJILHOM BapHAHTE BBEACHHBIX AAHHBIX. J[JIs 5TOTO BBIOIHUM
€€ «pPY4YHYIO IPOKPYTKY», MPOJEIAB C BBEACHHBIM YHUCIOM TE € JEHUCTBHS, KOTOpPBIE IOJKEH
BBINOJMHUTH anropuT™. Ilycts mnombp3oBarenem BBeaeHo uucio S514. Ilokaxem B TaOnuie, Kakue
3Ha4YeHus1 OyJqyT NMPHUHUMATh MEPEMEHHBIE IOC]E BBIMOJHEHUS COOTBETCTBYIOLIMX CTpoK. [Ipu sTtom
IIPOYEPK O3HAYACT, YTO 3HAYCHHE NEPEMEHHBIX HAa JAHHOM IIare He OMIPENEICHO, a KPACHBIM LIBETOM

BBIJICJICHEI ICPEMEHHBIC, KOTOPBIC U3MCHAIOTCS:

Ne cTpoku n a b C
7 514 - - -
8 514 4 - -
9 51 4 - -
10 51 4 1 -
11 5 4 1 -
12 5 4 1 5
13 415 4 1 5

HetpyzaHo noHsTh, 4TO HamuMcaHHas MporpaMMa OyAeT BHIBOAUTD MPaBUIIbHBIN OTBET AJIs JTF0O0TO
3aJJaHHOTO TPEX3HAYHOTO YUCIIA, TAK KaK B COOTBETCTBUHU C AJITOPUTMOM 3aIOJTHEHUE JAHHOUN TaOIHIIBI

BO3MOJXHO JIUIIIb €AMHCTBCHHBIM O6p330M. 910 3HAYUT, YTO MBI MOKEM MMPCACTABUTH YHUCJIO B BUAC aob-



CTPAKTHOTO TPEX3HAYHOTO yucia XyZ, (B HeM Kaxkas OykBa J0/bKHA OBITh 3aMEHEHa Ha JI'000e YUCII0 OT
0

70 9, KOHEYHO, 32 UCKJIIOYEHHUEM TeX CIIy4aeB, KOIr/ia OHO MepecTaeT ObITh TPEX3HAUHbIM), U paboTas ¢
pa3psgaMu 3TOTO YHUCIIA, TIOKa3aTh, YTO B PE3yJabTaTe paOdOTHI OTBETOM OYIET YUCIO ZYX.

3agauya Ne 5. [TocuuTarh KOJINYECTBO ¢IMHUYHLIX OMTOB YHMCJIA
®opmyaupoBKa. J[aHo HaTypaabHOE Yucao MeHble 16. [TocunTaTh KOJIMYECTBO €r0 €AMHUYHBIX

o6uros. Hanpumep, ecnu gano ymcio 9, 3anmuch KOTOPOro B IBOMYHOW cHcTeMe cuucieHus pasHa 10012
(momcrpouHas nudpa 2 cupaBa OT YKCIIA 03HAYAET, YTO OHO 3allMCaHO B JIBOMYHON CUCTEME CUMCIICHMS),

TO KOJMYECTBO €ro eIMHUYHBIX OUTOB pPaBHO 2.

Pemenne. Ham HeoOxonuma nepemeHHas AJs BBoJa ¢ KiaBuaTtypbel. O003HaunM ee kak N. Tak Kak Mbl
JOJDKHBI HAKaIUIMBaTh KOJUYECTBO HAHJIEHHBIX OWTOB, TO BO3HUKACT MOTPEOHOCTh B €IIe OIHOMN
nepeMeHHo. O603HaUnMM ee kak count («count» B mepeBojie ¢ aHIJI. 03HAYAET «CUUTATBY, «I10JCUYET» U
T. 1.). [lepemennbie Bo3bMeM THMa byte (oHu Moryt mpuHHMarh 3HaueHus ot 0 mo 255), U mycth B
JAaHHOM CJTy4ae Takoi 00beM U30BITOYEH, HO ATO HE MPUHIIUITHAIBHO BaXKHO.

Kak ke cocuuTarh KOJHYECTBO OHTOB BO BBCACHHOM quciie? BGI[B YUCIO XC€ BBOAUTCA B
ﬂeCHTHqHOﬁCHCTeMC CUHCJICHUA, U €TO HYKHO IICPEBOAUTH B ,[[BOI/I‘IHYIO‘.7

Ha camowm gene Bce ropasao mnpouie. 31ech HaM OMOXKET OJIHO HHTCPCCHOC ITpaBHJIO:

Ocmamox om OeneHus 1100020 0eCAMUYHO20 YUCAA X HA YUCTIO P 0aem HAM pa3pso eOuHuy yucia X (e2o
KpauHutl paspsao cnpasa) 6 cucmeme cuucienus ¢ ochosanuem P. To ecTb, 1enss HEKOTOPOE AECITUYHOE
4uci0, HanpuMep, Ha 10, B ocTaTke Mbl MOJTy4aeM pa3psi €IUHMIL 3TOTO YKCcIa B CUCTEME CUHUCIICHHUS C
ocHoBanueM 10. Bo3pmeM, Hampumep, uncino 3468. Ocrtatok oT neneHus ero Ha 10 paBeH 8, TO ecTh
paspany eauHuIl 3Toro uucia. [IoHATHO, 4TO Takue ke MpaBHJa T'OCHOJCTBYIOT U B apu(pMETHKE B
APYTUX CUCTEMax CUUCIICHHs, U B TOM YHUCIIE B IBOMYHOI cucteme. [Ipemmararo mosKCcrepuMeHTHPOBATD:
3anuImuTe Ha Oymare IecATUYHOE YUCIIO, 3aTeM, UCIOJb3Ysl 00N KalbKyasaTop ¢ (pyHKUMEH nepeBoia
U3 OJHOW CHUCTEMBI CUHMCIICHHS B IPYTYIO, IEPEBEANTE 3TO YHCIO B ABOWYHYIO CHUCTEMY CUHCICHHS U
TaKXKe 3alHIIATE Pe3yNbTaT. 3aTeM pa3eluTe UCXOAHOE YUCIO HA 2 M CHOBA IMEPEBEINTE B JBOMYHYIO
cucremy. Kak oHO u3MeHMIIOCh B pe3ynbraTe? BronHe oueBHIHO, UTO Y HEro npomnaji KpaiHui paspsia
CrpaBa, WM, KaK Mbl Y€ TOBOPWJIM paHee, pas3psja enuHul. Ho Kak 3TO MCIONB30BaTh AJS PELICHHS
3amaun? Bocmonb3yeMcs TeM, YTO B IBOMYHOMN 3amucH yucia HeT mudp, kpome 0 u 1. Jlerko yoenuThes B
TOM, 9YTO CJIO)KMB BCE€ pa3psiibl JBOWYHOTO YHWCIIA, MBI MMOJydaeM KaK pa3 TaKh KOJHYECTBO €ro
€IMHUYHBIX OUTOB. DTO 3HAYUT, YTO BMECTO NMPOBEPKHU 3HAUYECHUI pa3psiiOB TBOMYHOTO MPEICTABICHHS
qHciIa MBI MOKEM IMPHOABIATH K CYETYMKY CaMHU OTH Pa3psabl — ecnu B paspsae Obut 0, 3HaueHHe

CYeTUMKa HE M3MEHUTCSI, & €CITH 1, TO MOBBICUTCS HA €IUHUILY.
Teneps, pe3toMHUpysI BBIMICTIPUBEICHHBIA UTOT, MOKHO MOATAITHO CPOPMUPOBATH CaM aJITOPUTM:
1) BBoaum uuco n;

2) OOHynsieM CYeTYHK pa3psaoB COUNt. DTo nmemaeTcst MOTOMY, YTO 3HAUCHHsI BCEX MEPEMEHHBIX MPHU
3aIlyCKC IMPOrpaMmMbl CUUTAIOTCA HCONIPCACICHHBIMU, U XOTS B 6OJII>I_HI/IHCTBC KOMIIWJIATOPOB Pascal OHHU
OOHYJISIFOTCS TIPH 3aITyCKe, BCE K€ CUYMTACTCS TMPU3HAKOM «XOPOIIEr0 TOHA» B MPOTPAMMHUPOBAHUM
OOHYNMHTH 3HAYCHUE TEPEMEHHOW, KOTopas OyneT U3MEHAThCA B TIpoiecce paboTel O3
MPEBAPUTEIILHOTO TPUCBAUBAHMS €i KaKOTO-TH00 3HAYCHUSI.



3) [IpubasnseMm k coUNt pa3psa €AMHHUL B IBOMYHOM 3aIMCH YUCIA N, TO €CTh OCTATOK OT JAeJeHUs N Ha
2: count := count + n mod 2; Ctporo roBopsi, Mbl MOTJM Obl HE NMPUOABIATH MpPEIbIAYIIEEe 3HAUCHUE
HepeMeHHOM COUNt K OCTaTKy OT JeNeHHs, TaK Kak OHO BCE paBHO ObLIO HyNeBbIM. HO MBI mocTynmmm
TaK Juis TOro, YTOOBI cliesaTh KoJ 00jee OAHOPOAHBIM, Jajee 3TO OyneT BUAHO. YUTs pa3psl €AUHHIL B
JBOMYHOH 3aIKCH N, MBI TOJDKHBI OTOPOCHUTH €T0, YTOOBI HCCIIEI0BATh YuCio Aajiee. [ aToro pazaenum
N Ha 2. Ha si3pike Pascal aTo Oyner BeIrysiieTs Tax:

n:=ndiv2;

4) Tenepp HaM HYXKHO €€ JBa pa3a MOBTOPUTH M. 3 , IOCJIE YETO OCTAHETCS €AMHCTBEHHBIN JBOMYHBIN
pas3psj yuciia N, KOTOPbIA MOXKHO MPOCTO MPUOABUTH K CUETUUKY 0€3 KaKUX-TH00 TOMOTHEHHIA:

count := count + n;

5) B pe3ynbrare B nepeMeHHOM COUNt OyaeT XpaHUTHCS KOJIMYECTBO SAMHUYHBIX Pa3psiioB B JBOMYHON
3anyucy UCXOAHOro yrcia. OcTanock JIMIIb BEIBECTH €€ Ha 3KPaH.

Kon:
1. program BinaryUnits;
2.

.var

3
4. n, count: byte;

6. begin

7. readIn(n);

8. count := 0;

9. count := count + n mod 2;
10. n:=ndiv 2;

11. count := count + n mod 2;
12. n:=ndiv 2;

13. count := count + n mod 2;
14.n:=ndiv 2;

15. count := count + n;

16. writeln(count)

17. end.

[Tporpamma paGoTaeT NpaBUIHHO Ha BCEX BapHaHTaX MPAaBUIIBHBIX UCXOAHBIX JAHHBIX, B YEM HE CII0XKHO

yOEIUTHCS C TIOMOIIBIO IPOCTOM MPOBEPKH.
YciaoBHbIE onIepaTOPBI

3amaya Ne 6. BoiBecTn Ha 9KpaH HauOoJIbIIIee U3 ABYX YHCe



dopmyaupoBka./lansl 1Ba yncia. BeiBecTn Ha 9KpaH TO U3 HUX, KOTOPOE OOJIbIIIE.

Pemenne. CoOCTBEHHO, 3TO caMasi MPOCTast 3aa4a, ¢ MOMOIIBI0 KOTOPOH MOKHO TPOJIEMOHCTPUPOBATH
UCIIOJIb30BaHUE YCIOBHOTO orepatopa if. HamomMHuM, Kak HY)XKHO HCIIOJb30BaTh 3TOT omeparop. Mbi
BBOJIMM C KJIaBHATyphl YKCla B MEpeMEHHbIC @ W b Tuma integer, 3atem B omepatope If mpoBepsiem
OyNeBCKOE BBIp@KEHUE «a > Dy»: eclin OHO UCTHHHO, TO BhINONHsAeTCs then-01o0k onepartopa, eciu 10XKHO
— else- 6yiox. CooTBeTCTBEHHO, eciii @ Oobiiie b (yciaoBue B 3arooBke UCTUHHO), TO B then-6ioke mMbl
BBIBOJIUM @, a eciiu a He Ooublie b (ycnoBue B 3aroyioBke J0KHO), TO BRIBOAMM b (XOTs Croja momnaaaet u
ciydai, korjaa a = b, 4To, Bpodem, He HapylIaeT PeIICHNUs).

Ha si3p1ke Pascal Mbr MmoxeMm 3anmcaTh Bech onieparop c if- u then-6oxkamu B 0JJHY CTPOUKY CIEAYIOIINM
obpazomM: if a > b then writeln(a) else writeln(b); JlanHas cTpoka Jerko MOHSATHA M YUTaeMa IO MPUYNHE
TOT0, YTO MBI BBIIIOJHSIEM CTOJIb MIPOCTOM HAOOp OnepaTopoB B 00oMX OJIOKax BeTBIICHHs omeparopa if.
Opnnako B 0oJiee CII0KHBIX IPUMEpPax MbI OyZEeM C TIEPBBIX JK€ HAIMCAHHBIX CTPOUYEK CIIEA0BATH NPUHYUNY
AKKYypamuo2o oghopmienus Kood, 9T00bl He TOSBISUIOCH TPUBBIYKH «BBITSTUBATHY ONEPATOPHI BETBICHUI
U Jpyrue KOHCTPYKIMH B OJHY CTPOYKY, TaK Kak B OyAyIIeM 5TO MOXET CHJIBHO CKa3aThCs Ha
ya1000YUTaEMOCTH U MPOCTOTE IOHMMAHMWS HANHMCAaHHOIO MPOrpaMMHOIO KOJa, OCOOEHHO IpH
YBEJIMYEHUN KOJMYECTBA BIIOKEHHBIX B OJIOK OmepaTtopoB (KOTOphIE, HAalpUMeEp, TOXXE MOTYT ObITh
oreparopamu BeTBjieHHUs). He crout 3a0bpIBaTh O TOM, YTO HpPU BJIOKEHHOCTU B TEJIO KaKOTo-IMOO
oreparopa XOTs OBl OJHOTO COCTaBHOTO OIEpaTopa WM IPYro CIOKHON KOHCTPYKIIHMH TpeOyeTcs
PABHOMEPHBIM OTCTYIl Ul MOJYMHEHHOW KOHCTPYKLHH C aJEeKBAaTHOM PACCTAHOBKOM OIIEPaTOPHBIX
ckobok! Hampumep, st oneparopa if 310 pacnpezneneHne KOHCTPYKIMNA 0 MHEMOHHYEeCKoW Mozenu if-
end, else-end, cornacHo KOTOPOi 3TH KIIFOUEBbIE CIIOBA JOJDKHBI CTOSTH HA OJTHOM YPOBHE 110 BEPTHKAIH,
a UX CO/ICPI)KUMOE JIOJDKHO OBITh HEMHOT'O CMEIIIEHO BIPABO.

Koneuno, mis npocreiiieid KOHCTPYKIIMU C YCJIOBHBIM OIEPAaTOPOM 3TO BOBCE HE CAMOIIENb, U MOXKHO
pa3MecTHTh €¢ B OJHON CTpOKe, eciu oOu BeTBHM omeparopa (u if-Omok, u else-6iox) He comepxar
COCTaBHOTO omepaTopa. B Hamem e mnpumepe «akkypaTHoe odopmiieHHe» MOKa3blBaeTCs JUIIb B
Ka4yeCTBE BBEJCHUS.

Kon:

1. program MaxOfTwo;
2.

3. var

4. a, b: integer;

5.

6. begin

7. readIn(a, b);

8. if a > b then begin
9. writeln(a)

10. end

11. else begin

12. writeln(b)



13. end
14. end.

HpI/I TaKOM O(I)OpMJ'ICHI/II/I XOpouio BUIHO, Kakou KO BBIMMOJIHACTCA IIPHU UCTHUHHOCTU YCJIOBH, a KaKoH —
IIpH CT0 JIOKHOCTHU.

3agaua Ne 7. BolBecTH HA 3KpaH HanOoJIbIIIee U3 TPeX Yncet
®opmysmpoBka./lansl Tpu yucia. BeiBecTH Ha SKpaH TO U3 HUX, KOTOpPOE OOJIbILIe.

Pemenne. Jlanas 3amaua 0000macT NpeAbIAyINyI0. B ee pelieHHHM TakKe HYKHO HMCIIOIb30BaTh
YCIIOBHBIN onepaTop if, oqHaKO B TaHHOM ciiydae Ui HaXOXKJICHHS MaKCHMAJIbHOTO YKCJa HaM HYXHO
BBIIIOJIHUTh MUHMMYM JBa cpaBHeHus. CaMm MexaHM3M BbIOOpa B BHJE YCJIOBHOIO oIeparopa C
BJIOXKCHHBIMH B HErO JBYMS APYTHMH YCIOBHBIMH OIIEpaTOpPaMH MOKHO JIETKO IOSICHHTB CJICIYIOIIEi
OJIOK-CXEMOI:

HCCMOTpSI Ha TO, YTO BBIINNOJHACTCA BCCTO OJHAa WMHCTPYKIHA BbIBOAA, IMPU HAIMMCAHHMU KOAA MBI BCC
BETBJIEHUS Oy/leM NOMeNlaTh B OTAENbHBIM COCTaBHOM oreparop. HamomMHMM: 3TO 3HAYUT, YTO IpHU
JIBUKEHUH OT Oosiee OOIIero ypoBHS K YaCTHOMY BCE€ KOHCTPYKIIMH HY)KHO CMEIaTh Ha JBa Mpoberna
OTHOCUTEIFHO POAUTEIIBCKOTO OJI0Ka/omepaTopa.

Kon:

1. program MaxOfThree;

Lvar

0w

. 4, b, c: integer;

(o3}

. begin

\l

.readIn(a, b, c);

8. if a > b then begin
9. if a > c then begin
10. writeln(a)

11. end

12. else begin



13. writeln(c)

14. end

15.end

16. else begin

17. if b > c then begin
18. writeln(b)
19.end

20. else begin

21. writeln(c)

22.end

23. end

24. end.

3anauya Ne 8. BoiBecTH Ha3BaHue JHS HeldeM M0 €ro HOMepy

®opmysinpoBka.BriBecTy Ha3BaHWE AHS Helenw Ho ero HoMmepy. Pemenwe. 3amaua mpocTedmmm
o0pa3oM pemiaeTcs ¢ MOMOIIBIO OrnepaTopa BbiOopa case. HamoMHUM, 4TO 3TOT omepaTop MO3BOJISET
OpraHn3oBaTb BCTBJICHUA B 3aBUCUMOCTU OT 3HAaYECHUH HCKOTOpOﬁ HepeMeHHOI\/’I, Il KaXXKJ0ro us
KOTOPBIX MOXHO TMPEAyCMOTPETh BBIMOJTHEHHE pa3IUYHbIX JedcTBuil. [lpuuem ecnu 3HAYEHUIO
MIEPEeMEHHON He COOTBETCTBYET HU OJIMH BapHaHT, BHIMONHSETCS else-070k (ecnu OH MpPUCYTCTBYET).
Kcratu, He crout 3a0bIBaTh, YTO MOCJE MEPEUYHCIECHUS BCEX BApUAHTOB olepaTropa case HeoOXOIUMO
HamucaTh KJII04eBoe CIoBO end (BBIXOIUT, KJIFOYEBOE CJIOBO case SIBISETCS €lle W OTKpPbIBAIOIIEH
OTepaTOpPHOM CKOOKOI). [l TOro 4ToOBI BOCIIONB30BATHCS OIEPATOPOM case, HaM HEO0OXOIUMO
MPOM3BECTH BBOJ HOMEpa IHS HEJENH B HEKOTOPYIO MEPEMEHHYI0 1 Tumna byte W 1Mo 3ToMy HOMEpY
BBIBECTH Ha3BaHUE TeKyliero aHs Heaenu. Kcratu, Omaromapsi else-00ky B 3TOM IpOrpaMMKe MBI
BIIEPBBIE MPEIYCMOTPUM cooOmieHre 00 ormmOKe, CBSI3aHHOW C HEKOPPEKTHO BBEICHHBIM HOMEpPOM,
KOTOPOMY HE COOTBETCTBYET HU OJMH U3 THEN HEIENH.

Kon:

1. program DaysOfTheWeek;
2.

3. var

4.1 byte;

5.

6. begin

7. readIn(i);

8. case i of

9. 1: writeln("Monday");



10. 2: writeln(‘Tuesday");

11. 3: writeln("Wednesday");

12. 4: writeln('Thursday");

13. 5: writeln(‘Friday");

14. 6: writeln('Saturday");

15. 7: writeln('Sunday")

16. else writeln(‘'This day of the week does not exist!")
17.end

18. end.

Kcratu, B kax1oM W3 BapUaHTOB BETBJICHUM MOXKET OBITh IOMEILIEH COCTaBHOM omeparop, HO IpH
ONMCAaHWU BapUaHTOB Mbl HE CTAJM HUCIOJb30BaTh ONEPATOPHBIE CKOOKM, TaK Kak Ha 3TOT Pa3 OHU

HA000pOT HCcIOpTHIIN ObI Bce 0hopMIIeHHE KOJ1a, KOTOPOE celyac sBIseTCs JOCTATOUHO FrapMOHUYHBIM.
3agaua Ne 9. IIpoBepurs, siBJIsieTcH JIM YeThbIPeX3HAYHOE YMCJI0 NAJTMHIPOMOM
®opmypoBKa./laHo yeTblpex3HauyHOE Yncio. [IpoBepuTs, SIBIAAETCA I OHO NAIMHIAPOMOM.

[Ipumeuanue: MaaMHIAPOMOM HA3BIBAETCS YHMCIO, CIOBO MU TEKCT, KOTOPHIE OJMHAKOBOTO YHTAIOTCS
cJieBa HAIpaBo U clipaBa HaneBo. Hanpumep, B HameM ciyyae 31o uucna 1441, 5555, 7117 u 1. .

[Tpumepsl Apyrux YHcen-MaTUHAPOMOB MPOU3BOIBHON NECATHYHON pPa3psIHOCTH, HE OTHOCSIIUECS K
pemaemoii 3agaue: 3, 787, 11, 91519 u 1. 1.

Pemenne. J[n1 BBOAa umciia ¢ KiIaBUATypbl OyAeM MCIOIB30BaTh MepeMeHHyo N. BBoaumoe umcio
MPUHAVIEKUT MHOXKECTBY HATYPAJIbHBIX YMCEN U YEThIPEX3HAUHO, IO3TOMY OHO 3aBeloMO OoJblue 255,
tak yto Tun byte nns ee onucanus HaM He moaxoauT. Toria OyaeM UCmob30BaTh THI WOrd.

Kakumu xe cBoiicTBaMu 00s1afatoT yrcna-naiuHapoMbl? 13 yka3aHHBIX IPUMEPOB JIETKO YBHJIETh, YTO B
CHWJIy CBOEHW OJMHAKOBOM «YUTAEMOCTH» C JIByX CTOPOH B HUX DPAaBHBI NEPBBIM M INOCIEIHUN paspsl,
BTOPOM M NPEANOCIECIHUNA U T. . BIUIOTh 0 cepeauHsbl. IIpudem ecnu B 4ucile HEYETHOE KOJIUYECTBO
paspsoB, TO CEpeAMHHYIO IU(GPY MOXKHO HE YYMUTHIBATh NPHU MPOBEpPKE, TaK KaK MPHU BbHIIOJIHEHHU
HAa3BaHHOTI'O IIPaBUJIa YHUCIIO SBJISAETCS NAIUHAPOMOM BHE 3aBUCUMOCTH OT €€ 3HAUCHUS.

B namueii jxe 3agaue Bce Jake HECKOJBKO IPOIIE, TaK KaK Ha BXOJ MOAAECTCA YEThIPEX3HAYHOE YHUCII0. A
ATO O3HAYaeT, YTO I PELICHHS 33Ja4yd HaM HYXKHO JHUIIb CPaBHUTH 1-t0 mudpy uucna ¢ 4-it u 2-10
uuppy c 3-eit. Ecnu BeImonHsOTCS 00a 3TH paBEHCTBAa, TO YHUCIO — HAIUHAPOM. OcTaercss TOJNBKO
MTOJIYYUTh COOTBETCTBYIOILME Pa3psi/ibl UUCIA B OTAEIBHBIX IEPEMEHHBIX, a 3aT€M, UCITOJIb3YS YCIOBHBIN
OTIepaTop, MPOBEPHUTH BHIMOJHEHHE 000UX PaBEHCTB C TIOMOIILIO0 OYJIEBCKOTO (JIOTHYECKOTO) BHIPAYKECHUS.

OnHako HE CTOUT CIEMIUTh C perieHueM. MoXeT ObITh, MBI CMOXKEM YNPOCTHUTH BBIBEACHHYIO CXeMy?
BossmewM, Hanpumep, yke ynomsinyToe Beiie uyucio 1441. YUro Oyxaer, ecnu pa3eauTh €ro Ha JIBa YKcClia
JIBY3HAUHBIX YHUCJIA, IEPBOE U3 KOTOPHIX OYAET copepKaTh pa3psi ThICSY U COTEH UCXOIHOI0, a BTOPOE —
pa3psia IECITKOB W €AUHUIl UCXOAHOro. Mbl momyuuMm umucia 14 u 41. Tenepb, ecau BTOPOE YHUCIO
3aMEHUTH Ha €r0 PEBEPCHYIO 3aIKCh (3TO MBI JIeJIaNd B 3aa4e 4), TO MbI IIOJy4UM J[Ba PaBHBIX yncia 14
u 14! D10 npeoOpa3oBaHuE BIIOJHE OUYEBUIHO, TAK B CUIIY TOTO, YTO MAJUHAPOM YUTAETCS OJMHAKOBO B
00OMX HAIPaBJICHUSAX, OH COCTOUT W3 JIBAXIBI pa3a MOBTOPSIONICHcS KoMOWHAnuu 1udp, U oaHa W3



KOINUI MPOCTO MOBEpHyTa 3amoM-Harepea. OTcroa BBIBOJ: HYKHO pa3OMTh MCXOJHOE YHCIO Ha JIBa
JBY3HAUHBIX, OJHO W3 HHUX PEBEPCHPOBATh, a 3aTEM BBIMOJHUTH CPaBHEHHE IMOJYYEHHBIX YHCEN C
MOMOIIBIO yeToBHOTO oneparopa if. Keratu, ast momydeHus: peBepCHOM 3alMCH BTOPOIA TIOJIOBUHBI YHCIIa
HaM HEOOXOJMUMO 3aBECTH €IIIe JIBE TIEPEMCHHBIC IS COXPAHEHHS UCIIOIBb3YeMBbIX pa3psiioB. O003HAUNM
uX Kak a u b, u OyayT onu tuna byte.

Teneps onuieM caM alropuTMm:
1) BBoaum uuco n;

2) IlpucBanBaeM pas3psl €IMHUL] YKCIa N IEPEMEHHOM a, 3aTeM oTOpackiBaeM ero. [locie npucBanBaem
paspsij AeCATKOB N MEpeMEeHHOM b 1 Takke 0TOpackiBacM ero:

a:=nmod 10;
n:=ndiv 10;
b :=n mod 10;
n:=ndiv 10;

3) IlpucBauBaeM MEPEeMEHHON @ YHCIO, MPEICTAaBISIONIee COOOM PEBEPCHYIO 3allUCh XpaHSIIeWcs B
nepeMeHHbIX a U b BTOpoii YacTi HCXOMHOT0 YKcia N 10 y)Ke U3BECTHOH (opmyste:

a:=10*a+b;

4) Tenepb Mbl MOKEM HCII0JIb30BATh ITPOBEPKY OYJIEBCKOI0 BBIPAKEHMSI pABEHCTBA MOJYUYEHHBIX YHCcel N
U a MOMOIIIBIO onepaTopa if 1 opraHu30BaTh BHIBOJ OTBETA C TOMOIIBIO BETBICHHI:

if n = a then writeln("Yes') else writeln('No");

Tak kak B ycIOBMH 3aJauMl SIBHO HE CKa3aHO, B Kakod (opMe HEOOXOJMMO BHIBOAUTH OTBET, MBI OyJaeM
CUUTATh JIOTUYHBIM BBIBECTH €TI0 Ha MHTYWTHBHO MOHSTHOM IIOJIb30BATENI0 YPOBHE, JOCTYITHOM B
cpenctBax camoro s3eika Pascal. Hamomuum, 4ro ¢ momomipio omeparopa Write (writeln) moxaO
BBIBOJUTH PE3YJIbTAT BBIPAKCHUA 6YJ'I€BCKOFO TUIIA, TPUYCEM IIPU UCTUHHOCTH 3TOI'0 BBIPAKCHUA 6y21€T
BbiBeieHO ci10BO 'TRUE' («true» B mep. ¢ aHri1. 03HaYaeT «MCTUHHBINY), IPH JI0KHOCTH — ciioBO 'FALSE'
(«false» B mep. ¢ aHMI. O3HA4YaeT «IOKHBIH»). Torma mpeapinymias KOHCTpyKims ¢ If Moxer ObITh
3aMeHEHa Ha

writeln(n = a);

Kon:

1. program PalindromeNum;
2.

3. var

4. n: word;

5. a, b: byte;

6.

7. begin

8. readIn(n);



9.a:=nmod 10;
10. n:=ndiv 10;
11. b :=nmod 10;

12.n:

n div 10;

13.a:=10*a+b;
14. writeln(n = a)
15. end.

3amaya Ne 10. IIpoBepurh, ABJISAETCH JIM YeThIPEX3HAYHOE YUCJI0 CHACTIMBBIM ONJIETOM

®opmyaupoBka.J[aHo YeThIpex3HayHOE YUCIO. [IpoBepuTh, ABISETCS JIM OHO «CYACTIMBBIM OMIICTOMY.
[IpumeyaHune: cUaCTIAMBBIM OMIIETOM HA3bIBACTCS YHCIIO, B KOTOPOM: a) MPU YETHOM KOJIMYecTBe HU(D B
qucie cyMMa HU@p ero JICBOH MOJOBUHBI paBHA CyMMe HU(P €ro MpaBoOi MOJOBUHBI; 0) IPH HEUYETHOM
KOoJIM4ecTBe IUdp — TO Ke caMoe, HO ¢ OTOpachiBaHWEM cepeanHHOoN nudpsl. Hampumep, paccMoTpum
yucio 1322. Ero neBas nojaoBuHa paBHa 13, a mpaBasi — 22, 1 OHO SIBJISIETCS CYACTIMBBIM OUJIETOM (T. K. 1
+3=2+2). Ananornyno: 1735(1+7=3+5), 1111 (1+1=1+1)urt 0

[Tpumepbl JApYrux CUACTIMBBIX OWJICTOB 3a paMKaMHU YCJIOBUS TeKylled 3amaud: 7 (oTOpocuiu
€IMHCTBEHHYIO TUPPY), 39466 (3 +9 =6 + 6, a4 orbpocunn), 11 (1 =1), uT. 1.

Pemenue. /s BBOJ1a JOCTATOYHO OJHOM mepeMeHHO# N Tuma Word. Bcee, uyto HeoOX0oaumMo caenaTh s
pelIeHust — 3TO MOCJEI0BATENbHO MOJYUYUTh BCE pa3psaabl HCXOAHOIO YHUCIIA, IPUYEM U3 JBYX MIIAJIINX
pa3psaa0B (€AUHUI] U JECITKOB) chOPMHUPOBATH MEPBYIO CYMMY, a U3 JIBYX CTapIINX pa3psoB — BTOPYIO,
MOCIIe Yero BBIBECTH Ha JKpaH pe3ylnbTaT OYJIEBCKOTO BBIPAKEHUS PABEHCTBA TMOITYYCHHBIX CYMM.
[TepByto cymmy OymeM XpaHuTh B mepeMenHoi right, a Bropyio — B mepemennoii left (BeiOpano 1o
pacrnoyioxkeHuto nudp B 3amucu yucia). 3HaueHrne o00uX U3 HUX HE MOXKET MPEeBOCXOAUTh 18 (T. K. st
HauboJb- 1ero gomyctumoro yuciaa 9999 ode cymmel paBHbl 9 + 9 = 18), mosToMy A1 UX OMHCAHUS
UCIOJIb3YEM

tun byte.

Bornee neranbHblit pa3zbop anroputma:

1) BBoaum uucio n;

2) IpucBauBaem nepeMeHHoit rightsnauenue mocnenHei udpsl yucaa N, TOTOM 0TOpackIBaeM 3Ty

udpy, 3aTeM MOBTOPSEM TO K€ caMOe, HO Ha 3TOT pa3 y)ke mpuodapisieM J00BITYI0 U(PPY K MPEKHEMY
3HaveHuo right:

right := n mod 10;
n:=ndiv 10;

right := right + n mod 10;
n:=ndiv 10;

3) IlpucBamBaem mnepemenHoii left mocnennroro mudpy N, orOpacsiBaem ee u mpubasisieM K right
SIMHCTBEHHYIO OCTABIIYIOCS B IEpEMEHHOU N nudpy:



left := n mod 10;

n:=ndiv 10;

left := left + n;

4) BeIBoIMM Ha KpaH Pe3yNbTaT CPABHEHHS HAKOIJICHHBIX CYMM:
writeln(left = right);

Kon:

1. program HappyTicket;

2.

3. var

4. n: word:;

(62}

. left, right: byte;

7. begin

oo

. readin(n);

9. right := n mod 10;

10. n := n div 10;

11. right := right + n mod 10;
12. n:=ndiv 10;

13. left := n mod 10;

14. n:=ndiv 10;

15. left := left + n;

16. writeln(left = right)

17. end.

3agaua Ne 11. [IpoBepuTh, AABJAsIeTCS JIM IBOMYHOE NPeACTaBJIeHNEe YUCJIA ATHHAPOMOM

®opmyaupoBka.Jlano uucno tuma byte. IlpoBeputs, SBISETCS M MAIMHAPOMOM €ro JIBOUYHOE
MIpe/ICTaBJICHUE C YYETOM TOT0, YTO COXpaHEeHbl crapiue Hyiau. [Ipumep takux uucen: 102 (1. x. 102 =
0110 01102, a ato manmuaapom), 129 (129 = 1000 00012) u T. 1.

Pemenne. JlanHas 3a1a4a yaCTUYHO NMOBTOPSET 3aAa4vy 9. CX0ACTBO COCTOUT B TOM, 4YTO U TaM, U 37€ECh
y HIpoBepseMBIX uHcend (UKCUPOBAaHHAs pa3psAAHOCTh (JUIMHA), BEIb 3/€Ch HaM YK€ 3aJaH TUI U
IIOJIy4E€HO YKa3aHHME COXPaHUTh CTapIIHME HYJIW, TAK YTO B JAHHOM CJIy4yac IBOMYHBIC IPEICTABICHUA
BCEX I10/IaBaEMbIX Ha BXOJ Mporpamme uucen OyayT BochbMH3HauHbIMU. HO Kak jke ympocTUTh pelieHue,
4yTOOBI HE JIeNaTh CPaBHEHUE BCEX Pa3psAdoB «B J00»? i 3TOro HaM HYXHO BCIIOMHHUTH HPaBUIIO,

YIIOMAHYTOEC B 3aa4e 5, Ha 3TOT pa3 HCCKOJIbKO YTOYHCHHOC U JOIMOJIHCHHOC!

— Ocmamox om oenenus 11006020 Yucia X 8 cucmeme CYUcCieHus ¢ OCHO8AHUEM p ra camo 4wucno p oaem



HaMm KpauHutl cnpasa paspso yucia X.

— Vmnoowcenue 1106020 uucna X 6 cucmeme cuuCieHuss ¢ OCHO8AHUEM P HA CaMO YUCIO P 000asisem Yucy
X HOBblLL pa3pad cnpasa.

Jns npumepa Bo3bMeM 4uCIO 158 B NE€CATUYHON CHCTEME CYHMCIEHHS. MBI MOXEM NOJYyYUTh €ro
KpaifHior0 1mudpy copasa, KOTOpas paBHa 8, €Clii BO3bMEM OCTAaTOK OT AeneHus 158 nHa umcno 10,
SIBJISIIOLIEECS. B JIAHHOM CJIydae OCHOBAaHHMEM CHUCTeMbl cuuciieHus. C Apyrod CTOPOHBI, €CIH MBI
ymHOkuM 158 Ha 10, TO nosABIIAE€TCA HOBBIN pa3psj cupaBa, U B pe3yibTare Mbl noiayyaeM uucio 1580.
CorylacHO MpaBWIIy T€ K€ camble apuU(PMETHYCCKHUE 3aKOHBl aKTyaJdbHbl W IJIsi JIBOUYHOH CHCTEMBI
CYHCIICHHs. A 3TO B CBOIO OUYe€pe/b O3HAYAET, YTO MBI MOXEM pa3paboTaTh ajJrOPUTM HaIojo0ue TOoro,
KOTOPBIA HCIOJIL30BAJICS B 3agade 9 nns GopMUPOBAHUS YHCIA, MPEACTABISIONIETO COOOW TPaBYIO
MOJIOBHHY HMCXOJHOTO 4YHCJa, KOTOpas 3amucaHa B pPEeBEpCHOM mopsake. JlJis 3TOro HaMm HYKHO
MCIIOJIb30BaTh YETHIPE MEPEMEHHBIX I XPaHEHUS JBOWYHBIX Pa3psOB MPABOW IMOJIOBUHBI JBOMYHOM
3alMCH BBEJIEHHOTO YHCIIA, JOOBITH 3TH CaMble pPa3psabl C yIaJeHHEM HUX B HMCXOIHOM YHCIE,
chopMUPOBaTh W3 HHUX JABOMYHYIO PEBEPCHYIO 3alUCh M BBINOJIHUTH cpaBHeHHE. OO003HAYMM OSTH
nepeMeHHbIe Tuna byte kak a, b, ¢, u d.

OrnuieM caM alropuTM:
1) BBoaum uucio n;

2) IlocnenoBatensHO Moy4yaeM 4 KpailHUX CIIpaBa paspsa ABOWYHOU 3alKCH YKCiIa N: MPUCBAUBAEM UX
3HaYEHHE COOTBETCTBYIOLICH MEPEMEHHOM, a 3aTeM OTOpachIBaeM B UCXOJHOM YHCIIE:

a:=nmod 2;
n:=ndiv 2;
b :=nmod 2;
n:=ndiv 2;
c:=nmod 2;
n:=ndiv 2;
d:=nmod 2;
n:=ndiv 2;

3) Temepr HyXHO MOAyMaTh, Kak BUAOU3MEHUTCA (GopMyiia, C MOMOIIbIO KOTOPOH MBI IMOJydaau
PEBEPCHYIO 3aMUCh Yucia B 3aaade 4 v 3agave 9. O4eBUIHO, UTO B JACCATUYHOW CUCTEME CUUCIICHUS
PEBEPCHYIO 3aIlUCh YETHIPEX3HAYHOTO YMCIIA, Pa3ps CAMHUI[ KOTOPOTO HAXOAMUTCS B mepeMeHHou K,
paspsi IECATKOB — B TMEPEMEHHOM |, coTeH — B M W ThICIY — B N MBI MOXEM HAWTH 1O CIIEAYIOIIEi
dopmyne (X B JaHHOM ciaydae — Jitodas nepemenHas tuma Word): X := 1000 * k + 100 * | + 10 * m + n;
MOo’XHO MpeACTaBUTh, YTO MbI (POPMHUPYEM UYEThIpE YKCIa, KOTOpbIE 3aTeM CKJajabiBaeM. llepBoe umcio
1000 * k — 370 pa3psi €AMHUII UCXOAHOTO YMCIa, K KOTOPOMY CIpaBa MPHUIMCAHO TPU paspsaa (Tpu
HYJs), TO €CTh, TPMKIbl IPOM3BEACHO YMHOXEHHE Ha OCHOBAaHME cHcTeMbl cuucieHus 10, mporre
roBops, uncio K ymuoxkeno Ha 103. Ananorudno, k | Hy)KHO mpunucaTh 1Ba HyJIsI, K M — OJUH HOJIb, a N
OCTaBUTh 0€3 M3MEHEHMs, TaKk Kak 3Ta nudpa OyIeT HaXOAUTbCA B paspsie €AUHUI] GOPMHPYEMOTO
«TIepeBepThIIla). BCIOMHUB NpaBWIIO, BBICKA3aHHOE HEMHOTO BBIIIE, MpPeoOpasyeM MpeablIylIyio
dbopmyy I IBOMYHON CUCTEMBI CUUCIICHHS (OyIeM YMHOXATh ITU(phI HA ABOMKY B COOTBETCTBYIOIINX
creneHsx). OHa MOMyYUTCs TaKO# (1151 POPMUPOBAHUS YMCIIA HCIIOIBb3yeTCs epeMeHHas a): a:=8 *a +



4*ph+2*c+d;

4) Ilocne nmpUMEHEHHs BBILENPUBEIEHHOM CTPOKM OCTaHETCS JIMIIL BBIBECTH HA JKpaH pPE3yNbTaT
CPaBHEHUS MTOJIIYYCHHBIX YHUCEIL:

writeln(n = a);

Kon:

1. program BinaryPalindrome;
2.

3. var

4.n,a,b,c,d: byte;

5.

7. readIn(n);
8.a:=nmod 2;
9.n:=ndiv 2;
10. b :=nmod 2;
11.n:=ndiv2
12.c:=nmod 2;
13.n:=ndiv2
14.d :=nmod 2;
15.n:=ndiv2

16.a:=8*a+4*b+2*c+d;
17. writeln(n = a)
18. end.

BhIimonHuM «py4yHyI0 NPOKPYTKY» MporpamMMbl npu BBoje uucia 102. IlokaxkemM B Tabmuie, Kakue
3HaueHus: OynyT MPUHUMATh MEPEMEHHbIE MOCIE BBIMOJIHEHHUS] COOTBETCTBYIOIIMX CTPOK (OMEpaTOpOB)
KOJIa. 3HaYeHUsI NEPEMEHHBIX IS HaIJISIAHOCTU NPEICTABICHBI KaK B JECATUYHOM, TaK U B JBOMYHOMN
CUCTeME CUMCIICHHS (IIPU 3TOM JOIMUCAHBI CTaplUINe HYJIU /10 3anoiaHeHus TeTpajsl). [Ipu aTtom mpouepk
O3HAYyaeT, 4TO 3HAYCHHUE IIEPEMEHHBIX HA JAHHOM IlIare He ONpPEACIIEHO, @ KPACHBIM I[BETOM BbIJECIICHBI

MNEPEMEHHBIC, KOTOPBIC U3MCHAIOTCS:



+ a P
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CTEME CHHCTIEHHA (TIPH 3TOM [0MHCAHBI CTAPUIHE HYIH /10 3AN0THEHHA TETPa/Ihl). [Tpu 3ToM 1] YOUEPK 03HA-
[y e— ~ HaeT, 4T0 3HAUCHHE NMEPEMEHHBIX HA JAHHOM 1Are HE ONPEISNCHO, @ KPACHBIM IIBETOM BBUICICHBI NIEPE-
MCHHBIC, KOTOPBIC H3IMCHAKTCA?

JlecsiTuaHAR CHETEMA JlBouuHan cucrema

Ne crpokn
n a b ¢ d n a b ¢ d

7 102 — — — — | 01100110 | — — — — ek po1

8 102 0 — — — | 01100110 | 0000 | — — —

51 0 — — — | 00110011 {0000 | — — —

51 0 1 - — | 00110011 | 0000 | 0001 | — —

25 0 1 - — | DOOT 1001 | 0000 | 0001 -_ -_

25 0 1 1 — | 0001 1001 {0000 | 0001 | 0001 | —

12 0 1 1 — | 0000 1100 | 0000 | 0001 | 0001 —

12 0 1 1 010000 1100 {0000 | 0001 | 0OOL | 0000

6 0 1 1 0 [ 0000 0T10 {0000 | 00T | 00OT | 0000

6 6 1 1 0 0000 0110 | 0110 | 0001 | 0001 | 0000

w BEB® 0O 2anB@ & =

3agaua Ne 12. Pemuuth KBagpaTHOe ypaBHeHHE

®opmysupoBka. J[aHbl BelleCTBeHHbIE uncha @, b u ¢, mpuuem a otmuno ot 0. Pemuth kBagpaTtHOe
ypaBHeHue ax2 + bx + ¢ = 0 wix cooOIIHUTE O TOM, YTO ICHCTBUTEIBHBIX PEIICHUIN HET.

Pemenue. V3 anre6pbl U3BECTHO, YTO:
Keaopamnoe ypasuenue ax2 + bx + ¢ = 0, evipascenue D = b2 — 4ac — ouckpumunanm:

—ecau D > 0, umeem 0s6a pewenus: 1

—ecau D = 0, umeem eduncmeennoe peurenue: 1

2

—ecau D < 0, ne umeem OeticmeumenbHblX peuleHull.

CrnenoBaTelbHO, HaM HEOOXOAMMO BBIYUCIUTH IUCKPUMHHAHT (3aBEEM IS HETO BEIIECTBEHHYIO
nepemeHnyio d tumna real) ¥ B 3aBUCHMOCTH OT €0 3HAUYEHHUS OPraHU30BaTh BeTBiIeHUs. CHavaga HYKHO
MIPOBEPHUTH, UMEET JIN ypaBHEHUE JICHUCTBUTEIBHBIC PEIICHUS (I PEIICHHI 3aBelieM nepeMeHHbie X1 u
x2 tuma real). Ecou ga, W eciiM AMCKPUMHHAHT HE PaBEH HYIIO, TO BBIYHMCISEM 00a pEIICHHUsS IO
dbopmynaM, a eciau JUCKPUMHUHAHT pPaBEH HYJI0, TO BBIYMCISIEM €IMHCTBEHHOE perieHue. Ecnmu ke
JEHCTBUTENLHBIX PEIICHUH HET, BHIBOJAMM TEKCTOBOE COOOIIeHHE 00 3ToM. OCHOBHOM aJTOPUTM MOXKHO



IPOMILTIOCTPUPOBATD CIEAYIOIIEH OJI0K-CXeMOil:

Tpu HepacmmppoBaHHBIX OJOKa MPEACTABIAIOT COOOM CTaHIApTHHIE OmepaTopsl BeiBoja. Pazbepem mx
noapoOHee:

1) IIpu BbIBO/IE ABYX KOpHEW BhIpakeHHE OyI€T BHIIVISIECTh CIEAYIOIUM 00pa3oMm:
x1:=(-b +sqrt(d)) / 2 * a;
X2 = (-b-sqrt(d)) / 2 * a;

writeln('’x1 ="', x1:4:2, ', x2 ="', x2:4:2); [Ipu 3TOM BBIBOAUMOE BbIpakeHHE OyIeT BBIMIAACTh Tak: 'x1 =
m, X2 = n', IJie CHHUM [IBETOM BBIIETICHbl OJTHO3HAYHBIE TEKCTOBBIE KOHCTAHTHI, KOTOpPhIE OepyTcs U3
CrHcKa apryMeHToOB Writeln, kpacHeIM — BeIYKCIeHHBIE 3HaYeHus X1 u X2. [IpudyeM KOpHH BBIBEICHBI B
(dhopMaTUPOBAaHHOM BHJE: YHCIO IIOCJIe IEPBOTO JIBOCTOUHWS 3a/JaeT WIMPUHY IOl BBIBOJA IS
MIEPEeMEHHON BMECTE ¢ TOYKOMU (ITPH HEXBATKE TOJIS OHA OYAET paclIupeHO MPOrpaMMOii), a YUCIIO MOCIIe
BTOPOTO JBOCTOYHS — KOJTUIECTBO BBIBOJIMMBIX IPOOHBIX 3HAKOB (€ro MpH padoTe MPOorpaMMbl H3MEHHUTH

HEJIb3s1),

2) HpI/I BBIBOAC OJHOI'O KOPHA — BCE TO K€ CaMOC, TOJIbKO BBIBOAUTCS OAUH KOPCHb:
x1:=-(b/2*a);

writeln('x ="', x1:4:2);

3) Ilpu oTCyTCTBUM ACHCTBUTENBHBIX KOPHEN BBIBOJUM COOOIIEHUE:

writeln('No real solutions!’);

B utore BHYTpeHHI/Iﬁ YCHOBHBIﬁ oneparop € TCJIOM BKIIHOUYUTCIIBHO 6y,ueT BBITJIAACTH TAK:
if d <> 0 then begin

x1:=(-b+sqrt(d)) /2 * a;

X2 = (-b-sqrt(d)) /2 * a;

writeln('x1 =", x1:4:2, ", x2 ="', x2:4:2)

end

else begin

x1:=-(b/2*a);



writeln('x ="', x1:4:2)
end;
Kon:

1. program QuadraticEquation;

3. var

4.3, b,c,d,x1, x2: real;

6. begin
7. readIn(a, b, c);
8.d:=b*b-4*a*c;
9. if d >= 0 then begin
10. if d <> 0 then begin
11. x1 := (-b + sqrt(d)) / 2 * &;
12.x2 :=(-b - sqrt(d)) / 2 * a;
13. writeln('x1 =", x1:4:2, ', X2 ="', x2:4:2)
14.end
15. else begin
16.x1:=-(b/2*a);
17. writeln('x =, x1:4:2)
18. end
19.end
20. else begin
21. writeln('No real solutions!’);
22. end
23. end.
kbl
3anaua Ne 13. BeiBecTH Ha 3KpaH Bce HATYPAJIbHbIE YHCJIA 10 32JTaHHOTO

®opmypoBKa. J[aHO HaTypalbHOE YUCIO0. BhIBECTH Ha HKpaH BCe HaTypalbHBIE YUCIA 0 3aJaHHOTO

BKIIFOUHUTCIIBHO.

Pemienne. JlanHas 3amada pemmacTcs C HCIOIb30BaHMEeM omeparopa nukiaa for. Hamomuumm, uro ¢
NOMOUIBI0 IHKJIa fOr MOXKHO COBEpIIMTH 33aJaHHOE KOJIMYECTBO UTEpAlUil (MOBTOPEHUIT) HEKOTOPBIX



OIIEpPaTOpPOB, KOTOPbIE CHHTAKCHYECKHM 3aKIIOYEHbI B COAEPKUMOE €ro Tena (Tak Ha3blBa€MOIo Teja
nukia). I[Ipu 3TOM HekoTOpas LeJIOUHCIEHHAsl MepeMEHHas M3MEHSETCS OT HEKOTOPOIo CTapTOBOIO
3HA4YeHUsI J0 HEKOTOpPOro KOHEYHOro (00a 3HAa4YeHHs BKIIOYMTENBHO), YBEIMYUBASICh HA EIUHUILY C
KaXIbIM MOBTOPEHUEM Tella IMKJIA. Tak Kak HaM HEoOXOIMMO BBIBOAWTH HATypaJIbHBIE YHCIA, 3TO
03HA4aeT, YTO BBIBOJ JOJKEH BCEI/1a HAUMHATHCS C €AUHULIBL, U IIPU 3TOM BBIBOJASTCS BCE CIEIYIOIINE 3a
Hell HaTypajpHbIE 4YMCIAa JO TeX IOp, MOKa 3HAuY€HHE IEepPEeMEHHOM IHKIa (OOBIYHO MCIIOJIB3YIOT
NEPEMEHHYIO 1) HE IOCTHUTHET KOHEYHOro N (Ha MOCJIEAHEM Ilare 3Ha4eHHe NMEePEMEHHOW IUKIA OyneT
paBHO N). Ilocne 3roro nMKI 3aBepHIMTCS, U OyAYT BBIIOJIHEHBI T€ ONEPATOPbl, KOTOPBIE CIEAYIOT
HETIOCPE/ICTBEHHO 3a HUM. KcraTu, He cTOouT 3a0bIBaTh, 4TO MOCIE BBIX0O/a U3 nukia for ero nepemeHHas
LHUKJIA CYUTACTCS] HEOTIPEACICHHOM !

Kon:
1. program FromOneToN;

3. var

6. begin

\‘

. readIn(n);

8. for i := 1to n do begin

©

-write(i, ' ")
10. end
11. end.

[Tycts BBemeHo uucio 5, Hanpumep. [Ipu Bxoae | craneT paBHO | u OyJaeT MPOBEPEHO CYIIECTBOBAHUE
OTpe3Ka B 33/IaHHbIX I'paHulax. Tak kak 1 MeHbIIe 5, TO MPOU30MIET BXO/ B LUK, U OYAYT BBINOIHATHCS
CIIEIYOIIME KOMaH/IbI, TIOKa | HE MPEBBICUT N:

1) BemmonHenne koMaH[ B TeJe IUKIA;
2) VBenuuenue i Ha 1;
3) BosBpamienue Ha miar 1.

HeTpyaHo MOHSTH, YTO B HallleM ciiydae | OyJeT npuHUMaTh 3HaueHus 1, 2, 3, 4, 5 u Oyzer BbIBe/ieHa Ha
skpad ctpoka 'l 2 3 4 5 '. 3gech KpacHbIM LIBETOM BBIACICHBI MU3MEHSIOIMUECS 3HAYEHUS MEPEMEHHOMN
[IUKJIA, 2 CHHUM — BBIBOJISIIASICS HEM3MEHHOM Mpo0eNibHAass KOHCTaHTA.

3apauya Ne 14. Haiitn Han00J1b111MI HETPUBHAJIBHBIN AeJIUTE/Ib HATYPAJIbHOI0 YHCJIA

®opmyaupoBka. JlaHo HartypanbHoe uHcio. HaliTu ero HaunOoNbIINMK HETPUBHUAIBHBIM JEMUTENb WUIIH
BBIBECTH €IUHUILY, €CIIA TAKOBOT'O HET.

[Tpumedanue 1: menuTeneM HATypalbHOTO YHCIa @ Ha3bIBACTCS HATypalbHOE YHCIO D, Ha xoTOpoe a
nenutcsi 6e3 ocratka. To ecTh BblpakeHue «b — menurtens a» osHadaer: a / b = Kk, mpuuem k —

HaTypaJIbHOE YHUCIIO.

HpI/IMe‘-IaHI/IeZ HCTPUBUAJIbHBIM ACIIUTCICM HA3BIBACTCA ACIUTCIIb, KOTOpBIﬁ OTJIMYEH OT 1 M OT caMoro



griclia (Tak Kak Ha eIMHUILY U cCaMO Ha ceOs JeuTes TF000e HaTypaabHOE YHUCIIO).

Pemenne. Ilycth BBOA C KaBUaTyphl OCyLIECTBiseTcs B nepemeHHyto N. [lompobyem pemuTs 3amauy
nepedopom uwucen. [l 3TOro Bo3bMeM YHUCIIO Ha €IUHUILY MEHbIIee N U IPOBEPHUM, JEIUTCS JU N Ha
Hero. Eciu 1a, To BRIBOAMM pe3ysIbTaT M BBIXOAMM M3 LIMKJIA ¢ MOMOIIbI0 oneparopa break. Ecnu ver, To
CHOBa YMEHBIIIaeM YKCJI0 Ha 1 U mpojoinKaeM npoBepKy. Ecin y uncia HeT HeTpUBHANIbHBIX JIEIUTENCH,
TO Ha KaKOM-TO IIare mpoBepKa JOWJET A0 €AMHHIIbI, Ha KOTOPYIO YUCIIO TapaHTHUPOBAHHO MOICIUTCS,
nocse 4ero OyZeT BbIJaH COOTBETCTBYIOIIMN YCIOBUIO OTBET. XOTs, €CIIM TOBOPUTH TOYHEE, CIIET0BAJIO
ObI HaYaTh MPOBEPKY C yucia, paBHoro N div 2 (4roOsl OTOPOCUTH APOOHYIO YacTh MPH ICICHUH, €CIIH N
HEYETHO), TaK KaK HU OJIHO HATypaJIbHOE YHCIIO HE UMEET JACIUTENeH OOIbIINX, YEM MOJIOBHHA 3TO 3TOTO
qucia. B mpoTUBHOM ciydae 4acTHOE OT JEICHUs JOJKHO

ObITh HATYpaJIbHBIM YHCIOM MeXAy | M 2, KOTOpOro HpOCTO He cyulecTByeT. JlaHHas 3amada Takxke
pemraercst yepe3 for, HO yepe3 APYryro ero pasHOBUIHOCTD, U TEIEPh CUETUUK OymeT yobiBath oT N div 2
no 1. Jlns storo do 3amenutcs Ha dOWNTO, Ipy MO3MIMHK HAYAIHHOTO M KOHEYHOTO 3HAYCHUH OCTAIOTCSI
TEMHU XKe.

AJITOPUTM Ha €CTECTBEHHOM SI3BIKE:
1) Broa n;
2) 3amyck nuKIiIa, mpu KOTopoM | m3mensiercs ot N div 2 1o 1. B mukre:

1. Eciiu N genures Ha i (TO €CTh, OCTATOK OT JAejieHus ducia N Ha | pased 0), TO BRIBOAMM | Ha SKpaH H
BBIXOJMM W3 IIUKJA ¢ moMombio break.

Kon:

1. program GreatestDiv;

3. var

o

.1, n: word;

6. begin

7. readIn(n);

8. for i := n div 2 downto 1 do begin
9. if nmod i = 0 then begin

10. writeln(i);

11. break

12.end

13.end

14. end.

Kcratn, y omepatopa BerBnenus if B mmkne orcyrcrByer else-Giok. Takoit yciuoBHBINH omeparop

Ha3bIBACTCA OIICPATOPOM BCTBJICHUSA C OIIHOI>’I BCTBbIO.



3agaya Ne 15. HaiiTu HauMeHbIIMI HeTPUBHAJIBHBIN /1eJIUTE/Ib HATYPAJIBHOI0 YHCJIA

®opmyaupoBka. /[aHo HartypanbHOE 4ucio. HallTu ero HaMMEHbIIMI HETPUBHAIBHBIN EIUTENb WIN
BBIBECTH CaMO 3TO YUCJIO, €CJIM TAKOBOTO HET.

Pemenne. 3aaua pemaeTcs aHAIOTUYHO Tpeabiaymeid. [Ipu 3ToM HeoOX0IUMO HaYaTh OOBIYHBIN ITUKII C
YBEIHMUYCHUEM, ITPU KOTOPOM IMEPEMEHHAsI IIUKJIA | K3MEHACTCs OT 2 10 N (Takas BEpXHssl TpaHKIIa HY)KHa
JUISL TOTO, YTOOBI IUKJI BCET/a 3aKaHYMBAJICS, TaK Kak Koria | OyJeT paBHO N, BBITOJHUTCS YCIOBHE N
mod i = 0). Bech ocTajibHOM KO ITPHU 3TOM HE OTIIHYACTCS.

Kon:

1. program SmallestDiv;

3. var

4.1, n: word:;

6. begin
7. readIn(n);
8. for i := 2 to n do begin
9. if n mod i = 0 then begin
10. writeln(i);
11. break
12. end
13.end
14. end.
3agaua Ne 16. Iloncuurarth o011ee YNCJI0 JeJUTeIe HATYPAJIBHOI0 YHCJIA
®opmyaupoBka. JlaHo HaTypanbHOe yncio. [logcunTars o011ee KOJIMYECTBO €ro JIeIUTeNeH.

Pemienue. 3amada 10CTaTOYHO MOXO0XKa Ha JBE TpeablayIiue. B Hell Takke HEOOXOAMMO TPOBECTH
nepeOop B UKJIE HEKOTOPOTO KOJIMYECTBA HATYPAIBHBIX YUCEN Ha MPpeaMeT 0OHapyKEeHUs JeIuTeNe N,
HO TIPH 3TOM HE0OXOJMMO HAMTH HE MEePBBIA U3 HUX C KaKoro-aubo KoHIAa oTpe3ka [1, N] (3To oTpe3ok,
CoZIepIKaliii Bce yucaa oT 1 10 N BKIIOYUTEIHHO), a OCUYUTATH UX. DTO MOXKHO CIIENIaTh C TIOMOIIBIO
cdyeTyrka COUNt, KOTOPKI HY)KHO OOHYJIMTH HEMOCPEJACTBEHHO TIEPE BXOJOM B IIUKJI. 3aT€M B YCIOBHOM
omnepatope if B ciiyuyae MCTUHHOCTH ycioBHs aenumocTd yuciaa N (N mod i = 0) Hy)XHO yBelIWYHUBaThH
CUETYHK COUNt Ha enuHMIY (3TO YIOOHO JenaTh ¢ MOMOIIBIO onieparopa inc).

AJITOpUTM Ha €CTECTBEHHOM SI3BIKE:
1) Broa n;

2) OOnyneHue nepeMeHHOH count (B cmily HEOOXOOUMOCTH paboTarh € €€ 3HayeHueM 0Oe3
IpeBapUTEIILHOTO IPUCBAUBAHMS €l KaKOT0-T100 YKcia)



3) 3amyck 1uKiIa, Ipyd KOTOPOM i u3mensercst ot 1 1o N. B mukie:
1. Ecnu n nenmutest Ha | (TO €cTh, OCTATOK OT JiesieHus ynciia N Ha | paBeH 0), TO yBeTHUUBacM
3Ha4YEHUE NepeMeHHon count Ha 1;
4) BeiBoz Ha 3KpaH 3HaUEHUs IepeMeHHoi count.
Kon:
1. program CountDiv;
2.
3. var
4.1, n, count: word,
5.
6. begin
7. readIn(n);
8. count :=0;
9. fori:=1ton do begin
10. if n mod i = 0 then inc(count)
11. end;
12. writeln(count)
13. end.
3agaua Ne 17. [IpoBepuTh, ABJsSIETCS JIM 32JaHHOE HATYPAJIbHOE YHCJI0 MPOCTHIM

®opmympoBka. J[aHo HaTypanpHOe uuncio. [IpoBeputs, sBisSeTCA M OHO NPOCThIM. [IpuMeuanue:
IIPOCTBIM HA3bIBAECTCS HATYPAIBHOE YHCIIO, KOTOPOE HMEET POBHO [Ba DPA3JIMYHBIX HAaTypaJbHBIX
JEJUTENA: €IUHUALY U CaMO 2TO YHCIIO.

Pemienue. 3amaya oTiIMYaeTCs OT MPEABIAYIIEH TOJBKO TEM, YTO BMECTO BBIBOJA HA JKpaH 4YMCIIA
JeNUTeNe, coaepiKallerocs B IEpeMeHHOM COouNnt, HeoOXOAMMO BBIOJHUTH NPOBEPKY pPaBEHCTBA
cyeTuynka yucay 2. Eciam y dmcna HalAeHO BCEro JBa JENMTENs, TO OHO IPOCTOE€ W HYXXHO BBIBECTH
ITOJIOKUTEIIBHBIN OTBET, B MPOTUBHOM CIIy4ae — OTPULIATEIBHBIA OTBET. A MPOBEPKY 4Yepe3 YCIOBHBIN
orepaTop, Kak Mbl y’Ke 3HaeM, MO’KHO 3aMEHUTh Ha BBIBOJ] Pe3yJIbTaTa CaMOro OyJeBCKOTO BBIPAXKEHUS C
MOMOIIIBIO orepaTtopa Write (writeln).

Kon:

1. program PrimeTest;
2.

3. var

4.1, n, count: word;

5.



6. begin

7. readIn(n);

8. count :=0;

9. fori:=1ton do begin

10. if n mod i = 0 then inc(count)
11. end;

12. writeln(count = 2)

13. end.

3agaya Ne 18. BoiBecTH Ha 3KpaH Bce MPOCTHIE YN CJIA 10 32JaHHOTO

®opmyaupoBka. J[aHO HaTypalbHOE 4uCIIO. BbIBeCTM Ha 2KpaH Bce MPOCThbIE YUCIA O 33JaHHOTO

BKJIIIOUHUTCIIBHO.

Pemienme. B penieHun JaHHOW 3a7auM UCHONB3YeTCS peUICHUE mpensiayiieid. Ham HeoOxomaumo
MIPOU3BECTH TECT MPOCTOTHI YHCIIA, KOTOPBIA OBUT ONMHMCAH B PEIICHUHU MPEABLAYIICH 3aa91 CIICAYIOIINM
Koz10M (0003HaYUM €ero Kak ko 1):

count :=0;

fori:=1to ndo begin

if n mod i = 0 then inc(count)
end;

writeln(count = 2);

3necr N — mpoBepsieMOe Ha MPOCTOTY 4YMciao. HamoMHUM, YTO AaHHBIA (parMeHT KoAa B LIMKIIE
npoBepsieT, ACIUTCS M N Ha KaxkJoe | B oTpe3ke oT | J0 camoro N, W eciu N JenuTcs Ha I, TO
yBenMuuBaeT cueryuk count na 1. Korzma mukn 3akaHuuBaeTcsi, Ha SKpaH BBIBOJUTCS pPE3yJbTaT
MIPOBEPKU PABEHCTBA CUETUHKA YUCITY 2.

B namem jxe cinydae Hy)XHO NPOBECTH INPOBEPKY Ha IPOCTOTY BCEX HATYpPaIbHBIX 4HCEN OT | 1o
3aJJaHHOTO 4Mciaa (0603HauMM ero kak N). CrnemoBaTenbHO, MBI JIOJDKHBI TOMECTHTHh KO 1 B IMKII 1O
BceM K ot 1 o n. Takke B CBSI3M C 3TUM HEOOXOJMMO 3aMEHUTH B Koae 1 uneHtudukarop N Ha K, Tak
KakK B JJAHHOM pEIICHHH MPOBEPSIIOTCSA Ha MpocToTy Bee uncia K. Kpome Toro, Temnepr BMECTO BbIBOJA
OTBETa O TMOATBEPXKICHUN/OMPOBEPKEHUH TPOCTOTHl K HE0OXOIMMO BBIBECTH CaMO 3TO YHCIIO B Cliydae
IIPOCTOTHI:

if count = 2 then write(k, ' ");

O06001m1ast BbIILIECKAa3aHHOE, IPUBEIEM aJITOPUTM HA ECTECTBEHHOM SI3BIKE:
1) Broa n;

2) 3amyck nukIia, npu koropoM K m3mensiercs ot 1 go n. B muxie:

1. OOHyneHune mepeMeHHon count;



2. 3amycK 1UKJIa, Ipu KOTOpoM | u3mensercst ot 1 mo K. B mukire:

a. Ecim K menutces Ha |, To yBenMuMBaeM 3HaYCHUE MEpeMEHHON count Ha 1;
3. Ecau count = 2, BBIBOAMM Ha 9KpaH 4uciio K u cuMBoII mpoberna.

Kon:

1. program PrimesToN;

2.

3. var

4.1, k, n, count: word;

5.

6. begin

7. readIn(n);

8. for k := 1 to n do begin

9. count :=0;

10. for i := 1 to k do begin

11. if k mod i = 0 then inc(count)

12. end;

13. if count = 2 then write(k, ' ")

14. end

15. end.

Bprunciure/bHasa CJI0KHOCTD. B I[aHHofI 3a1a4y€ MbI BIICPBBIC CTOJIKHYJINUCH C BJIOKCHHBIM HUKIIOM
(KOFI[a OJIMH TUKIJI 3aITyCKacTCA BHYTPH ,Z[perl"O). 910 03HA4YacT, 4YTO HAIlll AJITOPUTM UMECT HeJ'IHHefIHym

CII0)KHOCTH (IIPH KOTOPOH KOJIMYECTBO BBHITIOJHEHHBIX OMEpaIiii paBHO Pa3MEPHOCTHU MCXOMHBIX JTaHHBIX
(B HamIeM ciryqae 3To N — KOJIMYECTBO YHCEIT) TUTFOC HEKOTOPOE KOJTUYECTBO 00S3aTEIbHBIX OIEpaTOpPOB).

JlaBaiiTe mocunTaeM KOJIMYECTBO BHITIOJHEHHBIX OIepaIuii B 4aCTHOM cirydae. Mtak, mycTs Heo0xo0-

JIMMO BBIBECTH BCE HaTypaJibHbIE MPOCTHIE YKcia 10 yncia 5. O4eBUIHO, UTO MpoBepKa uncia 1 nponaer
B 1 + 2 mrara, yucma 2 — B 2 + 2 mrara, yucna 3 — B 3 + 2 mrara u 1. 1. (mpuOaBlieHHAs TBOMKA K KOKIOMY
qHCIy — JiBa 00s3aTeIbHBIX OlepaTopa BHE BHYTPEHHETO IMKJa), TaK KaK Mbl IPOBEPSEM JEIUTEIH BO
BceM oTpe3ke OT | [0 mpoBepseMoro uwuciaa. B uTOre KOIMYECTBO MPOBEAEHHBIX OIEpaluii
(BBINIOJTHEHHBIX ONEPAaTOPOB HA HU3IIEM YPOBHE) MpeAcTaBisieT coboit cymmy: 3 +4 + 5 + 6 + 7 (Takxke
OIyIIEH 00s3aTeNbHBIN ONepaTop BBOAA BHE TJIABHOTO (BHEIIHErO) IuKiIa). O4eBUIHO, YTO MPH BHIBOJE
BCEX MPOCTHIX YHCEN OT | 10 N mpuBeeHHAs paHee cyMMa Oy/eT TaKou:

1+3+5+6+..+(n-1)+n+(n+1)+(n+2),

rac BMECTO MHOI'OTOYMS HYXKHO AOIHMCATh BCC HCAOCTAOUINC YJICHBI CYMMBI. O‘IGBI/IIIHO, 49TO 9TO CyMMa

nepBbiX (N + 2) 4jaeHoB apu(METHUUECKONW MPOTPECCHU ¢ BBIYTEHHBIM U3 Hee uncioMm 2. Kak u3BecTHO,



cymMa K mepBbIX 4iIeHOB apu(METHUECKON MPOrPECCHH BhIpaskeHa (hOopMYJIOi:

riae al — mepBbIil WieH nporpeccuu, ak — mocieHui.

[ToxcraBnsist B 3Ty (GopMmyily Hallk MCXOJHBIE JaHHBIE M YUMTHIBAS HEJOCTAIONIEE IO MOJHON CyMMBbI
YUCIIO 2, MOIYYaeM CIEAYIOLIEE BbIPAKEHUE!

UToObl HAITH ACUMIITOTUYECKYIO CIIOKHOCTh alTOPUTMa, OTOPOCUM KOI(PPHUIIMEHTHI MPU IEPEMEH -

HbIX K cCjlaracMbi€ C HHU3IIMMHU CTCIICHAMU (OCTaBI/IB, COOTBCTCTBCHHO, CJlaracMoc C caMoOl BBICOKOM
CTGHCHBIO). HpI/I 9TOM Yy HaAC OCTAaCTCA YJICH n2 , 3HAYUT, aCUMIITOTHYCCKAA CJIOXHOCTb aJIrOpUTMa —

O(n2).

KOHGLIHO, B I[aJII)Hef/'IHIeM MBI HC 6YII€M TakK HOIIpO6HO HaxXOoAuTb ACUMIITOTUYCCKYIO CJIOKHOCTDH
AJITOPUTMOB, a TEM 60.]166, BBIYHCIIAThE KOJIHUYCCTBO Tpe6yeMI)IX onepaum"l, 4YTO HHTCPCCHO TOJBKO
TCOPCTUYCCKH. Ha camom ACJIC, KOHCYHO, HAC HHTCPCCYCT JIMIIb HNOPAAOK POCTa BPEMCHU pa6OTI>I
aJIropuTtMa (KOJ'II/I‘IGCTBa HCO6XOI[I/IMBIX onepaunﬁ), KOTOpLIﬁ MOXXHO BBIABUTH U3 aHaAJIM3a BJIOKCHHOCTHU
IUKJIOB U HEKOTOPBIX APYTUX XAPAKTCPUCTHUK.

3agaya Ne 19. BeiBecTH Ha 3KpaH NePBBIX N MPOCTBIX YHCET
®opmyaupoBka. J[aHo HaTypaibHOE YUCIo N. BeIBECTH HA SKpaH N MEPBBIX MPOCTHIX YUCEI.
Hanpuwmep, npu BBoje urcna 10 nporpamma goikHa BeiBecTd otBeT: 2357 1113 17 19 23 29
Pemenne. O1a 3a7aua moxoxxa Ha MpeJIbIIyHIYIO TEM, YTO 3/1€Ch HAM TOXe He0OXOAUMO NPOBEPUTH

BCC HATypaJbHBIC YHUCJIa HAa HCEKOTOPOM OTPE3KE, HA OTOT pa3 HUCHOJb3Yyd CHIC OAWH CYCTUYUK JJId
nmoacucTra Haﬁ)IeHHBIX IMPOCTHIX. O)IHaKO Ha O3TOT pa3 Mbl HE MOXEM Yy3HATb, CKOJIBKO HNPUACTCA
MPOBEPUTH YHCECJI, MOKA HEC HACUUTACTCS N MPOCTHIX. CJ'IG)IOBaTeJ'IBHO, 34€Ch HaM HE€ IIOAXOJUT IUKJII for,

TaK KaK Mbl HEC MOXKEM IIOCYUTATH H606XO)II/IMOG KOJIMYECTBO I/ITepaHHfl.

3nece HaMm momoxkeT nukn While. Hamomuum, uto teno nukina While mosropsiercst o tex mop, moka
OCTaeTCsl CTUHHBIM OYyJEBCKOE BBIPAKCHHE B €ro 3arojioBKe (MIO3TOMY €ro eiie Ha3bIBAOT IMKIOM C
npexycnoBuem). Tak kak While He umeeT mepeMeHHON NMKIIa, KOTOpasi YBEIHMYMBACTCS Ha 1 ¢ KaXIbIM
CIENYIOUIMM [IaroM, TO TPU €ro HCIHOJBb30BaHUU HEOOXOAMMO O00ECTeunTh M3MEHEHHE HEKOTOPBIX
NepEeMEHHBIX B TeJE IIMKJIA, OT KOTOPBIX 3aBHUCUT YCIOBHE B €r0 3arojioBKe, TAKMM 00pa3oM, 4TOOBI MpH
TOCTHKEHUH TpeOyeMoro pe3yiabTaTa OHO CTaJO JIOKHBIM. Tak Kak Mbl JOJDKHBI HAfiTH M BBIBECTH N
HEePBBIX MPOCTBIX YHCEI, MOJACYUTHIBAS MX, W C KKIBI HAWJCHHBIM NPOCTHIM YHCIOM HEKOTOPBIH
cueTuuk (MycTh 3TO OymeT Primes ¢ HayaibHbIM 3HaueHueM () yBeauuuBaeTCs Ha 1, TO yCJIOBHEM B
3arosioke While Oynmer Beipaskenue primes < n. MHbIMEH ClIOBaMU, MK MPOAOJDKACTCS, IMOKA YHCIIO
HalJICHHBIX YKceNl MeHbIe TpeOyemoro. Ha mocneanem ke mare OyAeT BBIBEJCHO MOCIEIHEE YHCIIO,
primes craHer paBHBIM N M CJIEAYIOLIECTO IIara HUKJIa y)Ke He OyJIeT, TaK KaK YCIOBHE B €r0O 3aroJIOBKE



cTaHeT JoXHbIM. Ha 3Tom pabora mporpammbl Oyner 3akoHueHa. [IpoBepsATbcs Ha MPOCTOTY OyAeT
HeKoTopoe 4ucio K, kotopoe ¢ Kamaoil uTepaliel nukiaa o0s3aTeabHO OyaeT yBeIW4MBaThCs Ha 1
(TakuM 00Opa3oM, MBI OyleM JBUTAThCS MO OTPE3KY HATypalbHBIX YMCEll, TIOKa HE BBIOEpPEM U3 HETro
3aJJaHHOE KOJIMYECTBO MPOCTHIX).

AJNTOPHUTM Ha €CTECTBEHHOM SI3bIKE:

1) Broa n;

2) ObnyneHre IEpeMEHHOM Primes;

3) IlIpucBauBanue nepemMenHoi K 3Hadenus 1;

4) 3amyck UKJIa ¢ IpeaycioBueM primes < n. B mukie:

1. O6nynenne nepeMeHHo# count;

2. 3amycK nuKJia, Ipu KOTOpoM | u3mensiercs ot 1 1o K. B ruke:

a. Eciu K menutes Ha 1, TO yBenn4yrBaeM 3HaUYCHUE MEpeMeHHOM count Ha 1
3. Eciiu count = 2, BEIBOAMM Ha 3KpaH 4ucio K, ciMBoJI pobea u yBeIrnuruBaeM 3HaYCHUE
cueTyrKa primes Ha 1;

4. YBenuuuBaeM 3Hadenue K Ha 1.

Kon:

1. program FirstNPrimes;

3. var

4.1, k, n, count, primes: word,;

6. begin

\]

. readIn(n);

8.k:=1;

©

. primes :=0;

10. while primes < n do begin
11. count :=0;

12. for i := 1 to k do begin

13. if k mod i = 0 then inc(count)
14. end;

15. if count = 2 then begin

16. write(k, ' ");



17. inc(primes)
18. end;

19. inc(k)

20. end

21. end.

BoimonHuM pyudHyr0 OpOKPYTKY alropuTMa, B3siB B KadectBe N uucino 2. Ilpu atom Oyaem yxe
MOTIPUBBIYKE KPACHBIM I[BETOM 00O03HA4YaTh MEPEMEHHBIC, W3MEHUBIINECS TOCIE BBIMOJHEHUS JTaHHON
CTPOKH, a MPOYEPKOM T€, KOTOPbIE HA JAHHOM IIare HE OIPEAEINICHbI, TAK KaK aJrOPUTM JI0 HUX €LIE «HE
nomen». [Ipyu moBTOpEeHNH 1MIaroB UKIJIA UTEPALUU SBHO CUMTATh HE OyJeM (XOTs JIETKO YBUIETh, YTO UX
HOMEpaM MOJHOCTBIO COOTBETCTBYET H3MEHSIOIIAACS IOCIE KaXIAOr0 OYEPEIHOIO BBIIOJIHEHMS Tella
nepemenHas K), u B Tabnuie OyneT ykazaHa JIMIIb Ta CTPOKa, KoTopas BINOJHsAeTCcs. Ha Tex marax, Ha
KOTOPBIX IEPEMEHHBIE HE U3MEHSIOTCS, OYZeM MOSICHATH CMBICI BBITIOIHSIOIIUXCS ONEPaTOPOB.

JIsisl HATJSITHOCTH BCE JK€ OTICIUM JAPYT OT JApyra YeTHBIC M HEYCTHBIC miard ocHoBHOro Iukima While,
IIPU TOM €r0 BHYTPEHHUH IIUKI OyJeM CUMTaTh CAMOOYEBHUIHBIM U B cTpoke 12-14 6ynem dukcupoBarthb
T€ 3HAYCHUS IEPEMEHHBIX, KOTOPBIE OYAYT MOJYYECHBI 110 BBIXOY U3 HETO.

Ne cTpoku n k primes i count
7 2 - - - -
8 2 1 - - -
9 2 1 0 - -
10 (primes < n) = true — BX0AUM B ITUKJI

11 2 1 0 - 0
12-14 2 1 0 Orl ol 1
15-18 (count = 2) = false

19 2 2 0 - 0
10 (primes < n) = true — BXOAUM B ITUKJI

11 2 2 0 - 0
12-14 2 2 0 Ot 1 o2 2
15 (count = 2) = true




16 BriBoj uucna K (To ects 2)

17-18 2 2 1 - 2
19 2 3 1 - 2
10 (primes < n) = true — BXOAUM B IHKJI

11 2 3 1 - 0

12-14 2 3 1 Orlmo3 2

15 (count = 2) = true

16 BriBog gucina K (To ects 3)

17-18 2 3 2 - 2

19 2 4 2 - 2

10 (primes < n) = false — nporpamma 3aBepiiena

Kax BUJIHUM, OIIMCATh I[GﬁCTBI/ISI JaXKE TAKOro 3JICMCHTAPHOI'0 ajroputMa M JaX€ MIpu CTOJIb MaJIbIX
HCXOJHBIX HAHHBIX — HOCTATOYHO TPYAOCMKAA U TPYAHO IIPOBEpACMad 3agada, IIO3TOMY OUCHBL BAXKHO
INOHUMATD JIOTHUKY camMou nporpaMMmbl 1 YMETb NIPCACTABJIATDH cebe HCJIIOCTHYIO KApTUHY €€ IMOBCACHUS C

MHUHUMAJIbHBIMHU HOTp€6HOCT$IMI/I B MOJCIIMPOBAHUMU.

BorunciauTenbHasi CJI0KHOCTD. Tak Kak B JaHHOM 3a7a4ye B IJITaBHOM LIUKJIE MPUCYTCTBYET BIIOXKEHHBIH,
B KOTOPOM MPOHMCXOAUT poBHO K omepamnuii (Cl10KHOCTh 3TOW KOHCTPYKIIMU MBI ONPEICTAIA B 3a7a4ye
18), To ero ciokHOCTh sSBHO He MeHblie O(N2) W mpeBbIIaCT €e, TaKk Kak HaM SIBHO HEOOXOJMMO
BBITTOJIHUTH O0Jiee YeM N IMIaroB TJIaBHOTO IUKIA. [IpW 3TOM TOYHOCTH pacdera CIOKHOCTH 3aBUCHT OT
pacripelieieHus] TPOCTBIX 4YHCEN, KOTOpPOE ONMCHIBAETCS C TOMOLIBI0 JIOCTaTOYHO  CIOXKHBIX
MaTeMaTHYECKUX MPUEMOB M YTBEP)KJICHUH, TaK YTO MBI HE OyJleM Jajiee pacCMaTpUBaTh 3Ty 3aJady.

3agauya Ne 20. [IpoBepuTh, IBJIAETCS JIM 32JaHHOE HATYPAJIbHOE YHCJI0 COBEPIICHHBIM
®opmysmpoBka. /laHo HaTypaibHOE yncio. [IpoBepuTs, SABISETCS JIU OHO COBEPILIEHHBIM.

[IpuMeyanue: COBEPIIEHHBIM YHCIOM HAa3bIBAETCS HATYpaJlbHOE YHUCIO, PABHOE CyMME BCEX CBOUX
COOCTBEHHBIX JieNUTeNeH (TO eCTh HaTypalbHbIX JIENUTENeH, OTIMYHBIX OT caMmoro uucia). Hanpumep, 6
— COBEpILIEHHOE YUCIIO, OHO UMEET TpU COOCTBEHHBIX AenuTens: 1, 2, 3, u ux cymma papia 1 +2 +3 =6.

Pemenne. Dta 3amaya HamoMmMuHAeT 3aaavyy 16, B KOTOpO HYXHO ObUIO HAWTH KOJMYECTBO BCEX
HATYpaJIbHBIX JACTUTEICH 3aJaHHOT0 Yynciia. HamoMHUM KOJ1 €€ OCHOBHOM yacTh (Ha30BeM ero Koaom 1):

count :=0;

fori:=1tondo begin




if n mod i = 0 then inc(count)
end;

Kak BuHO, B 3TOM IIMKIIE TIPOBEPSETCS JSIMMOCTh Yuciia N Ha BCe Yuciia oT 1 A0 N, mpryueM MpH KakaoM
BBITIOJIHEHUH YCIIOBUS JACTUMOCTH YBEIMUYMBAETCs Ha | 3HaYeHHE cYeTYrKa COUNt ¢ moMoImpo GyHKIUU
inc. YUroOb! mepezenaTh 3TOT KOJ MO TEKYIIYIO 3a/1a4y, HY)KHO BMECTO MHKpEMEHTAIMU (yBEITHYCHHS
3HAYEHHUs]) TEPEMEHHOM-CUeTYNKAa NPUOABIATh YMCIOBBIE 3HAYCHUS CaMUX JICIUTENEH K HEKOTOPOH
NepeMEHHOHN /ISl XpaHEHUs! CyMMbI (OOBIYHO €€ MHEMOHHYECKH Ha3bIBalOT SUM, 4TO B IeEp. C aHrJl.
O3HayaeT «cymMMmay). B cBsi3u ¢ atum onepatop if n mod i = 0 then inc(count); B koae 1 Teneps yxe Oyner

BBITJIAACTH TaK:
if n mod i = 0 then sum :=sum + i;

Kpome Toro, 4ro0bI HE YYUTHIBAJIOCH CAMO YHCIIO N MPU CYMMHUPOBAHUHU €T0 JACITUTENICH (HACKOIBKO MBI
MIOMHHM, 3TOT JENUTENb HEe YYUTHIBAECTCS B PaMKaX OMPEIEICHUS COBEPUICHHOTO YHCIA), UK JOJKEeH
MPOJI0JKAThCs HE 10 N, a 1o N — 1. [IpaBaa, eciiy TOBOPUTH TOYHEE, TO UK CIIEJ0BAIO OBl MPOBOIUTH
10 n div 2 (takxe 310 00CYKAaa0Ch B 3aga4ye 14), Tak Kak jJr000€ YUCIO N HE MOKET UMETh OOJIBIIHX
JIeJINTEeNeH, MHaUe YaCTHOE OT JEJIEHUS JOJKHO OBbITh HECYIIECTBYIOLIUM HATYpaJIbHBIM UMCIO MEXIY 1
u2.

EnuHCcTBEHHOE, YTO OCTAHETCsl TEleph CAEIaTh — 3TO BBIBECTH OTBET, CPABHUB YHCIIO N C CyMMOW €ro
AenuTeeii SUM Kak pe3ysbTar OyJaeBCKOTo BeipakeHus yepe3 Writeln: writeln(n = sum);

Kon:
1. program PerfectNumbers;
2.
3. var
4.1, n, count: word;
5.
6. begin
7. readIn(n);
8. count := 0;
9. fori:=1tondiv 2 do begin
10. if n mod i = 0 then sum :=sum + i
11. end;
12. writeln(n = sum)
13. end.
3anaya Ne 21. IlpoBepuTh, IBJISIOTCSH JIM 1BA HATYPAJbHBIX YHCJIa APYKeCTBEHHBIMHU
®opmyMpoBKa. JlaHsl JBa HATypalIbHbIX yncia. [[poBepuTs, ABIAIOTCS JIM OHU APYKECTBEHHBIMHU.

[Ipumeuanue: OpyKECTBEHHBIMH YHCIIaMU HAa3bIBAIOTCS JBa PA3IMYHBIX HATypalbHBIX 4MCTA, IS
KOTOpBIX CyMMa BCEX COOCTBEHHBIX JAENUTeNIel MEpBOro 4ucia paBHa BTOPOMY YHCIY M CyMMa BcCeX



COOCTBEHHBIX JICTUTENICH BTOPOTO YKCIIA PaBHA MIEPBOMY YHCITY.

Hanpumep, 220 u 284 — napa Apy>KECTBEHHBIX YUCEN, MOTOMY YTO:

Cymma cobctBeHHbIX nemureneit 220: 1 +2+4+5+10+11+20+22+44+55+ 110 =284
CymMma coOCTBeHHBIX nenuTenei 284: 1+ 2 +4 + 71 + 142 = 220

Pemenne. DTa 3amaua HanoMuHaeT 3aAavy 19, Tak Kak B HEil MBI TOXE CUHTAIH CyMMY COOCTBEHHBIX
JIENUTENIed BBEJIEHHOIO YHCJIA, a 3aTeM CPAaBHUBAIU 3Ty CYMMY C CaMHUM YHCJIOM, MPOBEPSS €ro Ha
MpeIMET COBEPIICHHOCTH. B MaHHOM ke ciydae HaM HYXKHO HAWTH HE TOJBKO CYMMY COOCTBEHHBIX
JeNUTeNIed TepBOro unciaa (0003HAYMM 4Yuciao Kak N1, a cymmy ero genurteneid SUML), HO u BTOporo
yucina (Bo3bMeM 0003HaueHHus N2 W SUMZ COOTBETCTBEHHO). Torma OTBETOM B 3aadye IMOCTYKUT
cpaBuerue: (N1 = sum2) and (N2 = suml). Kcratu, 31ech BIEpBbie B HAllleM MOBECTBOBAHMU MbI
UCIOJIb3yeM JIOTHUECKUE omepariy (HalmOMHUM, YTO JIoTHYecKoe BhipakeHne X1 and X2 npuHumaer
3HAYEHUE HWCTUHBI TOTJIAa W TOJBKO TOT/a, KOTJa WCTHHHBI OyneBckue BbIpakeHus X1 m X2, a B

OCTAJIBHBIX ClIydadX OHO NPUHUMACT JIOKHOC 3Ha‘~ICHI/IC).

OpaHako NpeUIoKEHHYI0 CXEMY MOKHO YIPOCTHUTb. [lokakeM 3T0 Ha mpuMepe: mycTh JlaHbl uncia 8 u 4.
CunrtaeM cymMmMy COOCTBEHHBIX aenurtened uucia 8: 1 + 2 + 4 = 7. DT0 4ucio OTIIMYHO OT 4, IOITOMY
mapa yxXe HE COOTBETCTBYET OIIPEICIICHUIO JPYKECTBEHHBIX uYHceld. MOXXHO cpa3y BBIBECTH
OTpULIATENIbHBIA OTBET, W30€XaB IOjcCYeTa CyMMbl JAeiuTened BToporo uucia. Ecim Oblin Obl jaHBI
yrcaa 8§ u 7, To He0OXOAMMO ObLTO OB BEIYMCIUTH CYMMY COOCTBEHHBIX JIEIUTENEH yncia 7, oHa paBHa |
(Tak kak oHO mpocrtoe). Tenepp HEOOXOJUMO CPaBHUTH CyMMY COOCTBEHHBIX AENIUTENIEH BTOPOrO C
MIEPBBIM YHCIIOM: TaK

Kak | OTJIM4HO OT §, uKcia He APY>KECTBEHHBIE.

[Tokaxxem Ha OJIOK-CXeMe€, KaK MOXHO pPa3BETBUTh NporpamMmy (BbIUKCIEHHE OOOMX CyMM HE
n3obpaxaercs):

BBEIUMCIIEHHE SUM1

suml =

BBIUKCIIEHHE SUM1



BBIBOJ]

'False’

writeln(sum2 = nl)

Taxum o0pa3oM, 0e3 JTOrHYecKux onepanuii MO>KHO U OOOUTHCH.
Kon:

1. program AmicableTest;

2.

3. var

4.1,n1, n2, suml, sum2: word;

5.

6. begin

7. readIn(nl, n2);

8. fori:=1tonldiv 2 do begin

9.ifn1 modi=0then suml:=suml+i
10. end;

11. if suml = n2 then begin

12. for i :=1to n2 div 2 do begin



13.if n2 mod i = 0 then sum2 :=sum2 +i
14. end;
15. writeln(sum2 = n1)
16. end
17. else begin
18. writeln('False")
19. end
20. end.
3agaua Ne 22. HaiiTu Hau0o01b1IMi 00U 1eJIUTeNIb ABYX HATYPAJIbHBIX YHCEJ
®opmyaupoBKa. J[aHel 1Ba HATYpaJIbHBIX YKcia. HailTn ux HanOompImii 001Ul 1eNnUTeNb.

[Tpumeuanue: HanbOIBIIM 00ITUM JenuTesieM (cokparnierno nuiryT HOJI) AByX HaTypadbHBIX 9uces M
1 N Ha3bIBaCTCS HAaMOOJBITUHN U3 UX 00X nenuteneir. O6o3nauenue: HOJl(m, n).

[Ipumeuanue 2: OOIIMM JENUTENEM JIBYX HATypajbHBIX 4YMCE] Ha3blBa€TCAd HATypalbHOE YMCIO, Ha
KOTOpOE HAaTypaJlbHOE YHUCII0, KOTOPOE SABJISETCS JAEIUTENEM 000X 3TUX YHUCEIL.

Hanpuwmep, naitnem HOJI[(12, 8):

Bemumem Bce genurenu uucna 12: 1,2, 3,4, 6, 12;

Brinumiem Bee geautenu uncia 8: 1, 2, 4, §;

Breinnmem Bce o6iue nenurenn uncea 12 u 8: 1, 2, 4. 3 Hux HanbobIiee yucio — 4. OTo U eCTh
HO/I uncen 12 u 8.

Pemenne. Koneuno, npu pemieHuu Mol He Oy/1eM BBIIUCHIBATh JENIUTENN U BEIOUpATh HYKHbIN. B

MIPUHITUIIE, €€ MOXKHO OBLJIO OBI PEIIUTh Kak 3aaauvy 14, HauaB MUK ¢ HAMMEHBIIETO U3 JBYX 3aJaHHBIX
grcen (Tak kak oHO Toxe MoxeT ObiTb HOJI, nanpumep, HOJI(12, 4) = 4). Ho MBI Bocmonb3yeMcsl Tak
Ha3bIBaeMbIM anroput™MoM EBkinaa Haxoxaenuss HOJl, KoTOpbIi BBIBEJEH C MOMOIIBI0 MAaTEMaTHYECKUX

MeTOJIOB. B camoM mipocTeiiimeM cirydae JJis 3aJaHHBIX YHce M ¥ N OH BBITJISIAT Tak:

1) Ecau m nepasmno N, nepeiimu k wazy 2, 8 nPOMUGHOM cayuae gvbleecmiu M U 3aKOHYUMb ANCOPUMM,

2) Ecniu m > N, 3amenums M Ha M — N, 8 NPOMUBHOM Clyuae 3aMeHums N Ha N — M,

3) llepevimu na wae 1

Kak Buanm, B 1mare 2 6ombIiee U3 IBYX TEKYIIUX YHCEN 3aMEHSIETCS Pa3HOCTHIO OOJIBIIET0 M MEHBIIETO.
[IpuBenem nmpumep nist yucen 12 u 8:

a. Tak kak 12 > 8, 3amennm 12 Ha 12 — 8 = 4;

b. Tak xak 8 > 4, 3amenum 8 Ha 8 — 4 = 4;

c. 4 =4, xoHerl.

He npoBoas kakux-nmudo paccyaeHUi Hall alTOPUTMOM U HE JI0Ka3bIBasi €r0 KOPPEKTHOCTH, TepeBeieM



ero omnrcanue B 6ojee Ou3Kyro s si3pika Pascal dpopmy:
AJTOpUTM Ha €CTECTBEHHOM SI3bIKE:

1) Beom mu n;

2) 3amyck IIUKJIa ¢ IpeaycioBueM M <> Nn. B nukie:

1. Eciiu m > n, To nepeMeHHol M IpUCBOUTh M — N, HHAYE EPEMEHHOM N MPUCBOUTH N — M);
3) Beiox m:

Kon:

1. program GreatestCommonDiv;

2.

3. var

4. m, n: word:;

5.

6. begin

7. readIn(m, n);

8. while m <> n do begin

9. if m > n then begin

100.m:=m-n

11.end
12. else begin
13.n:=n-m
14. end
15. end;

16. writeln(m)
17. end.

3agaya Ne 23. Hajitn HauMeHbIIee o01iee KpaTHOe ABYX HATYPAJIbHbBIX YHCeJl
®opmyaupoBka. J[aHbl 1Ba HATYpaJIbHBIX YKcia. HaiiTn ux HauMeHbIIee od1ee KpaTHoe.

[TpuMevanue: HaMMEHBIIUM OOILIMM KPAaTHBIM JABYX YMCE M M N Ha3bIBaeTCsl HAMMEHbIIIee HAaTypalbHOE
4HCII0, KoTopoe fenutcs Ha M u N. O6o3nauenune: HOK(m, n)

Pemenne. 13 reopun uncen uzBectno, uto HOK(m, n) cesazan ¢ HOJ[(m, n) cnenyrommm odpazom:



CrnenoBaTeNbHO, JUIsl HAXO0XKICHHS OTBETa HAM HYKHO JIUIIb UCITOJIH30BATh MPEABIAYIIYIO 3a/1auy
Haxoxaenus HOJI aByx uucen m u n:
while m <> n do begin

if m > n then begin

m:=m-n
end
else begin
n:=n-m
end
end;

Tak kak HCXOIHBIC IICPCMCHHLIC 6y,HYT HCIIOPYCHBI B IIPOLECCE pa6OTBI ajiropurma EBKJ’II/II[a, HaM HY>XHO
BBIYUCIIUTE KX IMPOU3BCACHHUC OO0 BXOJa B OIMCAaHHBIM BEIIIIC OUKI W IIPUCBOUTH 3TO HNPOU3BCIACHUC

nepeMeHHo# Prod (ot anri. product — «mpousBeeHUE):
prod :=m * n;

[Tocne aToro Ham ocTaeTcsl BHIBECTH Ha SKpPaH pe3yabTaT apu(pMETUUECKOTO BBIPAKEHUSI B PABON YaCTH
Hamelt popmynsl. B kagectBe camoro HOJI 6yneT ucnosib3oBaThCs epeMeHHas M:

writeln(prod div m);

Kcratu, nenenue B Gopmyrne OyzaeT nenoducieHHbM (depe3 diV) UMEHHO MOTOMY, YTO €CIIM J[Ba YHCIIa
JENATCS Ha HEKOTOPOE YNCIIO, TO U MX IPOU3BENIEHUE TAKXKE JEJINUTCS Ha HETO.

Kon:

1. program LeastCommonMult;
2.

3. var

4. m, n, prod: word,;

5.

6. begin

7. readIn(m, n);

8. prod :=m *n;

9. while m <> n do begin



10. if m > n then begin

11.m:=m-n

12. end
13. else begin
4. n:=n-m
15.end
16. end;

17. writeln(prod div m)
18. end.
3agada Ne 24. BeIuucJanTs xn

®opmympoBKa. [laHpl HaTypambHBIC YKcia X U N (KOTOpOE Takke MOXKET ObITh paBHO ). Berauciauth
Xn.

Pemenne. HJ’IH TOrO YTOOBI pelinuTh 3Ty 3aAavdy, BCIIOMHHM OIPCACIICHHUEC CTCIICHU C HATypaJlbHbIM
IMTOKAa3aTeJIeM: 3aIIMCh XN 03HA4aCT, YTO YUCIO X YMHOKEHO CaMO Ha ceba n pas.

Cpa3y H3 OIIPCACICHHA BUIHO, YTO 3ACCHh 3apaHCC U3BCCTHO KOJIHMYCCTBO HOBTOpeHI/Iﬁ IIPpHU BBIYUCJICHUH
pe3yiibTara, TaK 4TO 3a4a4a JICTKO PeIIacTCs YCpe3 LUKIT for. BBIXOI[I/IT, MBI KOIIMPYEM UCXOOHOE YHCIIO X
B HCKOTOPYIO IICPEMECHHYIO IES (OT anri. result — «peBy.]'IBTaT»), a 3aTeM IIPOCTO YMHOXXA€M €ro Ha X N
pa3? He crout TOPOIIUTHCA C OTBCTOM.

Paccmotpum mpumep: 34 =3 * 3 * 3 * 3 = §1. Ecnu nmocMOTpeTh Ha 3Ty 3alUCh, TO Mbl BUANUM, YTO
BO3BEICHUE B YETBEPTYIO CTENEHb KAaK BBIPAKEHHE COJAEPKUT 4YEThIpE ClaraeMblX, HO TOJBKO TpH
OTIEpaIliy, TaK KaK MBI C IIEPBOTO IIara JJOMHOXKaeM YHCII0 3 Ha TpH TPOWKH. Torna peanus3amnus HaeH w3
a03ana BellIe Oy/JeT AaBaTh YMCIIO B CTENEHH Ha 1 Gosblile, yeM TpedyeTcs.

Kakoii Mo>xHO TipuIyMath Bbixo? Hampumep, MOKHO COKpAaTUTh UK HAa OJIHY OTNEpaIlnio, HO 4TO TOT/1a
OyZeT mpu BBIYUCICHUU HyNeBo# creneHu? Kak m3BecTHO, M000€ YMCIIO B HYJIEBOW cTeneHu jaaet 1, a
3]1eCh TP BBOJIC B Ka4eCcTBE N HYJS MPHUBEAET K TOMY, YTO HE Oy/IeT OCYIIECTBICH BXO/ B MK (TaK KakK
HE CYILECTBYET IIeJIOUHUCICHHOr0 oTpe3ka oT 1 10 0) U B UTOTe Ha BBIXOJ TaK U MOMAET UCXOAHOE YHUCIIO
X.

A 4TO, ecni U3MEHUTh CXeMy YMHOXKEHus Tak: 34 =1 * 3 * 3 * 3 * 3 = §1? Tak MBI MO>XXKEM CpPaBHSAThH
MoKa3aTesb CTETIEHU U YMCII0 TpeOyeMbIX OMepaluid, 1a U C HyJIeBOH CTENEHbIO0 BCe CTAHOBUTCS MPOCTO,
TaK Kak IpU BBOJE B KauecTBE N HyJs HE Oy/AeT OCYIIECTBIATHCSA BXOJ B LIMKJ M Ha BBIXOJ B IPOTrpaMMe
noizer uuciuo 1!

Tenepp anropuT™ Ha €CTECTBEHHOM SI3BIKE:

1) BBog X u n;

2) IIpucBanBaHue nepeMEHHOM I'eS yucna 1;

3) 3amyck IuKIIa, Ipyd KOTOpOM | u3Mensiercs ot 1 1o n. B nukie:

1. IlpucBaniBaeM niepeMeHHOM FeS 3HaueHue res * X;



4) BeIBO/I ITEpeMEHHOI I'€s.
Kon:

1. program Exponentiation;
2.

3. var

4., n, i, res: word,

5.

6. begin

7. readIn(x, n);

8.res:=1;

9. fori:=1to ndo begin
10. res :=res * x

11. end;

12. writeln(res)

13. end.

Kcratu, cTOUT MOHUMATh, YTO OOBSIBICHHE MIEPEMEHHOM €S TIPU MCIOIb30BaHUU THITa WOrd 10CTaTOuHO
YCJIOBHO, TaK KakK 3TOT THN NMpUHUMAaeET 3HadeHus oT 0 1o 65535, 4To Ha equHUIly MEHbIIe yncia 2562 ,
XOTs BBOJUTH B IIPOrpaMMy MOKHO 4MCJIa, IIPEJIoJiararolive Bo3BeACHHE B 00Jiee BHICOKYIO CTEIEHb.
Tak kak B yCIOBUM 33Ja4d HE CKa3aHO HUYEro O TOM, B KaKOM YHCJIOBOM IPOMEKYTKE MO X U N OHa
JOJKHA BbIJABaTh KOPPEKTHBIA OTBET, OCTaBUM 3TO B TAaKOM BHJE, JOCTAaTOYHOM JJisi IMPOBEPKHU
MPUJIOKEHUS Ha pabO0TOCTIOCOOHOCTD.

3agaya Ne 25. Beruncauts X" 10 aJiropuTmMy ObICTPOro Bo3BeJeHHUs B CTelleHb

®opmysmpoBka. [lanbsl HaTypanbHble yucia X U N. Berancnute X" , UCHONB3Yysl aIrOpUTM OBICTPOIO

BO3BCJICHHSA B CTCIICHB:

Pemienue. Pa3bepem »TOT TMOKa HESCHBIM aITOPUTM, NPEICTABICHHBIM B HalIed 3amade JIUIIb
eIMHCTBEHHOM (popmymoii. JIerko moHATh, 4TO yKa3aHHOE pPaBEHCTBO MMEET MECTO: Hampumep, 34 = 34
div 2 = (32)2 = 92 = 81. lpyroit npumep: 45 =4 * (42) 5div2=4* (42)2 =4 * 162 =4 * 256 = 1024.
[Ipuuem ecnu BbIpaXKEHHME CO CTENEHBIO HENb3sl B OJUH IIar MpeoOpa3oBaTh TaKUM OOpa3oM, TO
HEOO0XOAUMO MPOAOJIKUTH NPeoOpa3oBaHUE BBIPAXKEHUS BIUIOTH A0 IOJIyYEHUS KOHEYHOIO OTBETA.
OpHako Kak Ternepp peaan3oBaTh 3Ty cXemy?



Paccmotpum npumep HeMHOTO ciiokHee. Beraucnum 47 =4 * (42)3 =4 * (16)3 =4 * 16 * (162)1 =4 *

16 * 256 = 16384. Crout 00paTuTh BHUMAaHUE HA TO, YTO HA KAXIOM IIare Npy BEIYUCICHUH U3MEHSACTCS
TOJIKO €IMHCTBEHHOE 00palaThIBAIOIIEECs YHCIIO, a OCTAJIbHBIC MHOKUTENIN BBIHOCITCS OJHOKPATHO U

HCO6XOI[I/IMLI TOJIBKO UIA NOJIYUYCHHUA OTBETA B IIOCIICAHEM ,Z[GI\/JICTBI/II/I.

UToOBI UCKITIOYUTH UX U3 PACCMOTPEHUS, IPYU HEYETHOM TEKYIIIeM Yucie N Mbl OyAeM IOMHOXKaTh Ha HUX
HEKOTOPYIO MIPOMEXYTOUHYIO TIEPEMEHHYIO I, oHadary paBHyro 1 (kcTaTh, He4eTHOCTh uncia B Pascal
onpezaessier Gpyukius 0dd), 3atem (y)ke HE3aBUCHMMO OT YCJIOBHIi) BO3BEIEM B KBajpaT TEeKyIlee X H
pasgenum N Ha 2 ¢ oTOpackiBaHueM ocrtaTka. IIpu MoOBTOpeHMH 3THUX AEHCTBHI Ha HEKOTOPOM Iare N
00s13aTeNTLHO CTaHET PaBHBIM 1. DTO MPOUCXOAUT MTOTOMY, YTO JICICHHE JIFOOOTO HEYETHOTO YKcia a Ha 2
C 0TOpachIBaHUEM OCTaTKa PaBHOCHJIBHO JCJICHHIO Ha JBOMKY uuciia (& — 1), KoTopoe SBJISeTCS YeTHBIM,
U TP JICTICHUH, JIBUTASACH 110 LIETIOYKE YETHBIX YMCEell, Mbl BCErJa MpuaeM K eauHune. Yciuosue N =1 u
OyzeT OKOHYaHUEM IMKIIA ¢ TIpeaycioBreM. [1o BeIXoae U3 muKia He0OX0IMMO OYyEeT B Ka4eCTBE OTBETA
BBIBECTH TTOCIJICHEE 3HAUCHUE X, YMHOKECHHOE Ha I

Tenepp anropuT™ Ha €CTECTBEHHOM SI3bIKE:

1) BBog X u n;

2) [IpucBauBaHue nepeMeHHOU I uncna 1;

5) 3anyck nukia ¢ mpeaycinouem N <> 1. B nuke:
1. Ecnu n He4yeTHO, TOMHOXaeM I Ha X;

2. [lepemenHO# X mprcBanBaeM 3Hau€HUeE X * X;

3. TlepemenHoil N TIpUCBaMBaeM pe3yJbTAaT OT JEJCHHUS ITOM TepeMeHHOW Ha 2 ¢ oTOpachiBaHUEM
OCTaTKa;

3) BeiBo1 BbIpaxeHus X * T.
Kon:

1. program FastExponentiation;
2.

3. var

4. X, n, r: word;

5.

6. begin

7. readIn(x, n);

8.r:=1;

9. while n <> 1 do begin

10. if odd(n) then r :=r * Xx;
11. X=X *X;

12.n:=ndiv2



13. end;
14. writeln(x * r)

15. end.



