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AHHOTauUuA

Omom cooprux cooepaicum noopobrvie peuterusi 50 npaxmuyeckux 3a0ay, OAHHLIX 8 PAMKAX Yueo-
HO20 Kypca «BsedeHue 6 un@opmamuxy u npocpammuposanue», KOmMopwviil uumaemcs 8 Aovieelickom
eocyoapcmeentnom yrusepcumeme. On modicem Oblmb UHMEPeCeH WKOAbHUKAM, CHYOEHMAM U 8CeM, KO
uzyuaem oCHOBbl Npocpammuposanusi Ha sizvike Pascal.

B rauecmee oonoanumenvroz2o mamepuala npuiacaromcs mexKcmaol pemeHuﬁ gcex 3a0ay Os Cpea
PascalABC.NET u Borland Delphi 7.

MpeancnoBue oT aBTOpA

OTOT COOPHUK HE MOXKET OBITh MCHOJIB30BAaH B KauecTBe yueOHOro nocobusi. B Hem mpaktudecku
OTCYTCTBYET TEOpHS, K TOMY € MPEIOoaraercs, 4To ero YuTaresb yKe 3HaeT HEKOTopble Oa3uCHBIE MO0-
HATHS B IPOrpaMMHUPOBAHUH, YMEET OOBSABIATH IEPEMEHHBIE U MOKET CAMOCTOSITEIbHO CKOMITMIINPOBATh
«IIYCTYI0» IporpaMMy. EMUHCTBEHHOE MCKIIIOYEHHE OTBOJAUTCS AJIS JIEMEHTOB CHHTAKCHCa — IIPH Iep-
BOM YIIOMHHAHUHU MX CMBICI paCKPbIBAE€TCsl JOBOJBHO MOJPOOHO.

Ha camom nene, Bo BceM 3TOM HET Kakoi-To ocoboit HeoOxoaumocTu. B Haie Bpemst B UnTepHere
MO>KHO HalTH MacCy MHTEPECHBIX TEOPETUYECKUX MATEPUATIOB MO IPOrpaMMHUPOBAHUIO Ha si3bike Pascal,
" 110 MEpEC HaI[O6HOCTI/I YUTaTECIIb, €CJIU €EMY YTO-TO HECIIOHATHO, MOXKET K HUM 06pa111aTLcs[.

Bce, 4T0 MOKHO HalTH B COOPHHUKE — ATO MOCIEIOBATEIbHBIC, MAKCHMAIBHO MOJIPOOHBIC pa300phI
3agad. OHM TIpeICTaBICHBI B JIOCTATOYHO CBOOOJHOM CTHIIE: CHAayasla 3ajJa4a aHATU3UPYETCs, 3aTEM CO-
CTaBIISICTCS AJITOPUTM, U JUI KaXXJOTO €ro Iara JaeTcs JeTalbHOe omnucaHue. B KoHIe pa3dopa Kakmaoi
3aa4uu JIid HarJsigHOCTU HpHBO}II/ITCSI KO Bceﬁ HpOTpaMMBI. B HeKOTOpBIX cnyqaﬂx HpI/IBOJII/ITCH aJiro-
PUTM Ha €CTECTBCHHOM S3bIKE, OJIOK-CXeMa KaKOW-TO YacTH MPOTpaMMbl WK OMUCAHUE PabOThI ajro-
pI/ITMa JJISA OHpe)IeJ'IeHHOFO BapI/IaHTa NCXOOHBIX TAHHBIX.

ypOBCHB CJIO)KHOCTHU ITOBBIIIACTCA IMPU YBCIWYCHHUU HOMEPOB 3a/iad, CCJIM HC CKa3aHO OGp&THOC.
HOBTOMY €CJIM YUTATCJIb HE MOXKET IIOHATH PCIICHUC KaKOM-TO 3aaa4yi, TO EMY CTOUT MMOJHATHCA BBIIIC U
HOHpO60BaTL MOHSATHL OoJiee IPOCTHIC 3ala4u.


http://el-prog.narod2.ru/
mailto:danildushistov@gmail.com
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Crout ydecTh, YTO aBTOp COOpHUKA — CTYAEHT AJBITEHCKOTO roCylapCTBEHHOIO YHUBEPCHUTETA,
nepenieimi Ha 2-0i Kypc U MPAaKTUYECKH HE MMEIONIUI MeJaroru4eckoro OmbITa, MO3TOMY OH Oyner
IpU3HATENIEH 3a JI000e yKa3aHUue Ha MPUCYTCTBYIONIME B COOpHUKE OUIMOKU, HEJJOCTATKH B M3JI0XKECHUU
MaTepuaia U T. II., KaK U 3a Jr0ble Ipyrue KOMMEHTApUH.

Nnaea 1. JIuHenHble anropuTMbI
3apayva Ne 1. BbiBecTu Ha 3KkpaH coobweHue «Hello World!»

®opmyaupoBka. BeiBectu Ha sxpan coobiienue «Hello World!».

Hekotopble ydeOHBIE KypChl MO MPOrPaMMHPOBAHUIO PACCMATPUBAIOT ATY 3a7ady KaK CaMmylo
HEPBYIO NPU U3YYEHUU KOHKPETHOI'O SI3bIKa WM OCHOB NPOrPaMMHUPOBAHUS.

Pemenne. Jta 3aaua BKIIOYACT B CeOsl JIMIIb JIEMOHCTPAIIUIO UCIIOIb30BAHUSI ONIEPATOPa BBIBO/IA
write (wmm writeln), koTopslii OymeT eTMHCTBEHHBIM B TEJIC HallleH MaleHbKO# mporpaMmbl. C IOMOIIBIO
HEro Mbl Oy/IeM OCYILECTBIISITh BHIBOJ] HA KpaH KOHCTaHThl 'Hello World!' tuma String (wam, kak
JIOIYCKAeTCsl TOBOPUTh, CTPOKOBOW KOHCTaHThI). B maHHOM ciydae OymeM HCIOIb30BaTh OIEPaTop
writeln.

HarnomH}o, 4To IMpu UCIOJIb30BaHUM OrepaTopa Write Kypcop ocTaHeTcs B TOH e CTPOKE, B KOTO-
PO# OCYIIECTBIISIICS BBIBOJ, U OYIET HAXOAUTHCS Ha OJHY MO3MIIMIO TIPaBee BOCKIMIIATEILHOIO 3HaKa BO
dpasze «Hello World!», a mpu ucnonb3oBanuu omneparopa Writeln — Ha nepBoii mo3uiu ciesa B Ciieay-
OILIEH CTPOKE.

Kon:
1. program HelloWorld;
2.
3. begin
4. writeln ('Hello World!")
5. end.

3apayva Ne 2. BbiBecTH Ha aKpaH Tpu YMcna B nopsifke, obpaTtHoM BBoAy

®opmyanpoBka. BeiBecTn Ha 3KpaH TpU BBEACHHBIX C KJIABUATYphl YMCIIa B MOPsJIKE, 0OpaTHOM
UX BBOZY.

Jpyrumu ciaoBaMu, Mbl BBEJIH € KJIABUATyphl TP YKcia (CHayalla epBoe, IOTOM BTOPOE U TPETHE),
Y TI0CJIE 9TOT0 €AMHCTBEHHOE, YTO HAM HYXKHO CII€JIaTh — 3TO BBIBECTU TPETHE, 3aTEM BTOPOE U MEPBOE.

Pemenne. Tak Kak ¢ KIaBHATyphl BBOJUTCS TPU YHCIA, HEOOXOIUMO 3aBECTH TPH IEPEMEHHEIE.
OO6o3HaunM ¥X Kak a, b u C. BBuay TOro, 4To HaM HUYEro HE CKa3aHO O TOM, B KAKOM OTPE3Ke MOTyT
pacrosarathCsi BBEICHHBIC YKCiia, Mbl BO3bMEM THI INtEQer, Tak KaKk OH OXBaThIBACT U TIOJIOXKUTEIbHBIE,
U OTpHIIATENIbHBIE YUCIIa B HEKOTOpOM Juana3oHe (ot —2147483648 no 2147483647). 3ateM HaM HYXKHO
UCIIOJIb30BATh ONEpaTop BeIBoma Write (writeln), B criucke apryMeHTOB KOTOPOTo (HAIIOMHHMM, YTO CITH-
COK apryMeHToB Write (writeln) MoxxeT comepxarh HE TOJIBKO MEPEMEHHBIC, HO U KOHCTaHTHI U apu(me-
TUYECKHUE BBIPAXEHHS) 3TU MlepeMeHHble Oy1yT HaXOAUThCsI B 00paTHOM nopsiake. B nanHom ciydae Oy-
JIeM MCIOJIB30BaTh orneparop Writeln, koTopslii mocnie BbIBo/ia pe3ynbraTa MepeBeaeT Kypcop Ha Cleay-
IOLIYIO CTPOKY:

writeln(c, b, a);
OpHaKo eclii MBI OCTaBHM €TI0 B TAKOM BHUJE, TO YBUIHMM, YTO IPH BBIBOJIC MEXIy TIEPEMEHHBIMU HE 0Y-
JIeT HUKAKOTo 1po0esna, 1 OHU OyIyT CIIEIJIEHbl U BU3YaJIbHO CMOTPETHCS KaK OJTHO YHCIIO. DTO CBSI3aHO C
TEM, 9TO TP BBOJIE MBI HCITOJIB30BAIIN MPOOEITHI TS Pa3/IeIeHUs YUCEell, a CaMH MPOOeITbl HUKAaKUM 00pa-
30M He BJIMSIOT Ha COAEPIKUMOE MEePEMEHHBIX, KOTOpbIE OYyAyT MMOCIe0BaTENIbHO BHIBEIEHBI OIIEPaTOPOM
writeln 6e3 kakux-mu60 gomonHeHuit. UToObI H30€KaTh ITOr0, HAM HYXXHO J00aBHTh B CITUCOK apryMeH-
ToB Writeln nBe TexcToBble KOHCTaHTHI-TIpoOENbI. [Ipomie roBops, mpoOenbHasi KOHCTaHTa — 3TO CHMBOJI
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npoOera, 3aKJIFYSHHBIH B OJMHOYHBIC arnocTpodsl (anocTpod — cuMBol «'»). [lepBas koHCTaHTa OymeT

pa3nensTh mepeMeHHbIe a u b, Bropas — b u €. B pe3ynbprare Ham ornepatop BhIBOjA OyIET TaKHM:
writeln(c, " ', b, ' ', a);

Tenepb oH paboTaeT Tak: BHIBOAUT NEPEMEHHYIO C, 3aTEM OJAMHOYHBIA CUMBOJ Mpolesa, 3aTeM MepeMeH-

Hy10 b, moTom emie oguH cMMBOI poOena 1, HaKOHEIl, IEPEMEHHYIO a.

Kon:
1. program WriteThree;
2.
3. var
4., a, b, c: integer;
5.
6. begin
7. readln(a, b, c);
8. writeln(c, " ', b, " ', a)
9. end.

3apayva Ne 3. BbiBecT Ha 3KpaH KBagpaT BBe4EHHOro ymcna

®opmy.aupoBka. /[aHo HaTypaigbHOe yHMciao MeHblie 256. ChopMHpPOBATH YKMCIIO, MPEICTABIIAIO-
niee co0oil ero kBaapar.

Pemenue. HJ’IH BBOJa 4uCJIa HaM H606XOI[I/IM8. OJlHa IICPCMCHHAA. O003HaUYNM 9Ty HNCPEMCHHYIO
Kak a. Tak kak HaM HHYEro He COO6HIaeTC$I 0 HCOGXOIII/IMOCTI/I COXPAHUThb UCXOAHOC YUCII0, TO JJIA ITOJTY-
YCHUA KBaJpaTa Mbl MOKEM HCIIOJIB30BATH TY K€ CaMYIO IICPEMCHHYIO, B KOTOPYIO CUHUTBIBAJIN YU CJIO C
KJIaBUATYPBhI.

B ycnoBum 3amaun naercs orpaHHYMTENb BEJIMYMHBI BBOAMMOIrO 4ucia — ¢pa3a «MeHble 256».
DTO 03HAYAEeT, YTO OHO MOXKET ObITh OXBaueHo THoM byte. Ho uto mpousoiizer, eciu B mepeMEeHHYIO a
OyzeT BBeeHO 4Mci0 255, 1 3aTeM Mbl MONbITAeMCsl IPUCBOUTH €l ero KBajpaT, paBHbIi 650257 Ecre-
CTBEHHO, 3TO BBI30BET IIEPENOJHEHHE TUIIA JAaHHBIX, TaK KaK UCIOJIB3YEMOW JUIsl IEPEMEHHON a SYEHKH
naMsITH HEe XBATUT VIS TOTO, YTOObI BMECTUTh unciio 65025. 3HauuT, Ui ee ONUCaHHs MBI JTOJKHBI HC-
M0JIb30BaTh OoJiee eMKUil uncioBoi tum. [Ipu 3ToM THITIOM MUHMMAaJIbHOM pa3MEpPHOCTH, OXBAThIBAIOIIIUM
naHHKI oTpe3ok (ot 1 (310 12) 1o 65025), sensercs Tun Word. Ero Mel u GyieM HCIIOIb30BaTh MPH OMH-
CaHuu a.

Hanee Hyx)HO chopMupoBaTh B epeMeHHOH a KBajpar. s 3TOro NpUCcBOUM €l ee mpexHee 3Ha-
YeHHEe, YMHOKEHHOE caMo Ha ceOs:
g = a ¥ ag
Teneps ocTaeTcs BBIBECTH PE3yabTaT Ha 3KpaH. J[is aToro OymeM ucrnonib30Barhk oneparop Writeln.

Kon:

1. program SqrOfNum;
2.

3. var

4. a: word;

5.

6. begin

7. readln (a) ;
8. a := a * a;
9. writeln (a)
10. end.
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3apaya Ne 4. Mony4yuTb peBepCHY0 3anNUcb TPEX3HAYHOro Y1ucna

®opmyauposka. ChopMupoBaTh 4HCIO, MpeICTaBisioniee codoil peBepcHyo (00paTHYIO B IO-
pALIKE CIIeI0BaHUs Pa3psA0B) 3allUCh 33JIaHHOTO TpeX3HauyHOTo uucia. Hanpumep, mis yucna 341 takum
Oyner 143.

[aBaiite pa3depemcs ¢ ycioBueM. B Haiem citydae ¢ Kj1laBUaTypbl BBOJAUTCS HEKOTOPOE TPEX3HAU-
HOE YHCIIO (TPEX3HAYHBIMH Ha3bIBAIOTCS YMCIA, B 3AIIMUCH KOTOPBIX TPH paspsaa (TO ecTh TpH LUdpBbI),
Harpumep: 115, 263, 749 u 1. 1.). Ham He00X01IMMO NOJIyYUTh B HEKOTOPOH NEPEMEHHOM YMCII0, KOTOPOE
Oyzer npeAcTaBisATh cO00M peBEepCHYIO 3alKCh BBEACHHOr0 yKcia. IpyruMu ciioBaMu, HaM HYKHO Iepe-
BEPHYTh BBEJIEHHOE UUCIIO «33/10M Halepe», IPEACTaBUTh PE3YJIbTAT B HEKOTOPOU IEPEMEHHOMN U BbIBE-
CTH €r0 Ha KpaH.

Pemenne. Onpenenumcst ¢ BBIOOPOM MEPEMEHHBIX U UX KOJIMYECTBOM. SICHO, UTO OJHA MEPEMEH-
Hasl HY)KHA JUTS 3alIMCH BBEICHHOTO YMCJIa ¢ KJaBHATyphl, Mbl 0003Ha4nM ee Kak N. Tak Kak HaM HY>HO
NEPCCTAaBUTL pa3psAabl YUCIIa nas HCKOTOPOM MOPAAKE, CICAYCT AJIA KAKAO0I'0 U3 HUX TAKIKC IMPECAYCMOT-
peThb oTAesbHbIe epeMenHble. O003HaunM uX Kak a (s paspsaa eaunui), b (s paspsaa necsaTkoB) u
C (n1s paspsia coTeH).

Tereps MOXKHO HayaTh 3aIKMCh CAMOT0O aIropuT™Ma. bynem pa3doupath €ro Mo3TarmHo:
1) BBojaum uucio n;

2) Paboraem ¢ paspsimamu uncia N. Kak u3BecTHO, MOCASTHUN pa3psi/ Jr000ro 4ucia B IeCITHY-
HOM CHCTEME CUHMCIICHHS — 3TO OCTATOK OT JiejeHus 3Toro uncia Ha 10. B Tepmunax si3pika Pas-
cal 3To 03HavaeT, 4TO I MOJIYYEHHS pa3psaa CIUHHI] HaM HEOOXOIUMO MPUCBOUTH MTEPEMEH-
HOM & OCTaTOK OT JiejeHus yrciia N Ha 10. DToMy 1mary COOTBETCTBYET CISAYIOIIUMA ONepaTop:

a := n mod 10;
[TonyuuB pas3psii €IWHULL, Mbl JOJDKHBI OTOPOCUTH €ro, YTOObl MMETh BO3MOKHOCTH IMPOJOJI-
KHUTh PaboTy ¢ pa3psaoMm aecsatkoB. s atoro pasmenum yucino N Ha 10. B Tepmunax Pascal,
OIISITH K€, 3TO 03HAYAET: MPUCBOUTH MIEPEMEHHOI N pe3ynabTaT OT AelieHus 6e3 ocTaTka yucia n
Ha 10. DTo MBI ciei1aeM ¢ TIOMOIIIBIO OTlepaTopa

n :=n div 10;

3) OueBuIHO, YTO MOCIIC BBHITIOJHEHHS M. 2 B IEPEMEHHON N OyJeT XpaHUTHCS JBYX3HAYHOE YHUC-
710, COCTOsIIEe U3 pa3psla COTEH U paspsla IECATKOB MCXOAHOro. Temneps, BBIIOIHUB TE XKeE
caMble ACUCTBUSA €Ie pa3, MbI IIOJIYYHM Pa3psi AECATKOB UCXOAHOTO YHCIIA, HO €T0 YK€ HYKHO
HPHCBANBaTh EPEMEHHOM D.

4) B pe3ynbTare B IEPEMEHHOM N OYAET XPaHUTHCS OJHO3HAYHOE YHCIIO — PAa3psii COTCH UCXOHO-
ro yucia. Mbl Mo>keM 0€e3 TOTTOJTHUTEIbHBIX JeHCTBUI IPUCBOUTH €r0 IEPEMEHHOI C.

5) Bce nosy4eHHbIC B IEPEMEHHBIX YKCIIa — OJIHO3HAYHbIC. Teneps nmepeMeHHas N HaM OOJIbIIe He
HYXXHa, 1 B HE HYXHO c(hopMUPOBaTH YHMCIO-PE3YNbTaT, B KOTOPOM & OYyAET HAXOJUThCA B
paspsize coteH, b — necsTkoB, C — equHuUIl. JIErko MOHSTH, YTO IS ATOTO HAM CIENyeT YMHO-
*uTh a Ha 100, mpuOaBUTH K TONy4eHHOMY unciy b, ymMHOkeHHOE Ha 10 1 C 6e3 u3MEeHeHus, 1
BECh ATOT pe3yJIbTaT MPUCBOUTDH IEPEMEHHOM C. DTO MOXHO 3alucaTh Tak:

n := 100 * a + 10 * b + c;

6) /[lanee ocraercs TONBKO BBIBECTH MOJTYYSHHOE YHCIIO Ha IKPaH.

Kon:
1. program ReverseNum;
2.
3. var
4 n, a, b, c: word;
5
6. begin
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7. readln (n) ;

8. a := n mod 10;

9. n :=n div 10;
10. b := n mod 10;
11. n :=n div 10;
12. c := n;
13. n := 100 * a + 10 * b + c;
14. writeln (n)
15. end.

[TpoBepum paboTy mporpamMMmbl Ha MPOW3BOJIBEHOM BAapUAHTE BBEIACHHBIX AaHHBIX. J[Jis1 3TOrO BBI-
MOJIHUM €€ «PYYHYIO IPOKPYTKY», IPOJENaB ¢ BBEACHHBIM YHCIIOM T€ K€ JEHUCTBUS, KOTOPBIE JOJIKEH
BBIIIOJIHUTH AJITOPUTM.

ITycte nonb3oBarenem BBeneHO uucio 514. IlokaxxeM B Tabnuie, Kakue 3Ha4eHHs! OyayT IpUHU-
MaTh [epeMEHHbIE MOcJIe BHIOJHEHHUS COOTBETCTBYIOIIUX CTPOK. [IpHu 3TOM npodepk o3HayaeT, YyTo 3Ha-
YeHHE MEPEMEHHBIX Ha JAHHOM I1are He ONpeesIeHO, a KPAaCHBIM IIBETOM BbIJIEJIEHBI IEpEMEHHBIE, KOTO-
pble U3MEHSIOTCA:

Ne cTpoku n a b c
7 514 — — —
8 514 4 — _
9 o1 4 — _
10 51 4 1 —
11 5 4 1 —
12 5 4 1 5
13 415 4 1 5

HerpyaHo noHsATh, 4TO HanmMcaHHas NMporpamma OyJeT BBHIBOJUTH MPAaBUIbHBIA OTBET IS JTHOOOTO
3aJJaHHOTO TPEX3HAYHOI'0 YHMCIIA, TaK KaK B COOTBETCTBMU C aJITOPUTMOM 3alloJIHEHHE JaHHOM TaOIuIlbl
BO3MOXHO JIMIIIb €AUHCTBECHHBIM O6p2130M. 9t0 3HAYUT, YTO Mbl MOKEM MPCACTABUTL YUCJIO B BUAC ao-
CTPAKTHOTI'O TPEX3HAUYHOT'O YMcIia XYz, (B HEM Kaxkaas OykBa J0JDKHA ObITh 3aMEHEHa Ha Jito00e YHCIIO OT
0 10 9, KOHEUHO, 32 UCKIIIOUEHUEM TEX CIIy4yaeB, KOTJa OHO MepecTaeT ObITh TPEX3HAUHbIM), U paboTas C
paspsamMM 3TOTO YUCIIa, I0Ka3aTh, YTO B pe3ysibTaTe paboThl OTBETOM OYyIEeT YUCIIO ZYX.

3apayva Ne 5. MocuntaTh KONMMYECTBO eAUHUYHbLIX OUTOB Yucna

®opmyanpoBka. /[aHo HaTypanbHOE ynuciao MeHblle 16. [locuntaTe KOJIMYECTBO €ro €AMHUYHBIX
6utoB. Hanpumep, ecnu jaHo yucio 9, 3amich KOTOPOro B ABOUYHON cucteme cuucieHus pasHa 10012
(moacrpounas mugpa 2 crpaBa OT YKciIa 03HAYAET, YTO OHO 3aIMCAHO B JBOMYHON CHCTEME CUHCIICHHS),
TO KOJIMYECTBO €TI0 CANHUYHBIX OHUTOB paBHO 2.

Pemenne. Ham HeoOxouMa nepeMeHHast JUIst BBoJia ¢ KiaBuarypsl. O603HaunM ee kak N. Tak kak
MBI JOJDKHBI HaKaIJIMBaTh KOJMYECTBO HAWJIEHHBIX OUTOB, TO BO3HUKAET MOTPEOHOCTh B €Ille OJHOM Ie-
pemenHoit. O003HaUMM ee Kak count («count» B mepeBojie C aHII. 03HAYAET «CUUTATh», «IIOJCUET» U T.
1.). [lepemennbie Bo3bMeM THMa byte (oHH MOTYT puHUMATh 3Ha4eHus oT 0 710 255), ¥ MycTh B JaHHOM
cilyyae Takoil 00beM M30bITOUEH, HO 3TO HE MPUHIMITHAIBHO BaXKHO.
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Kak ke cocunTaTh KOJIHYECTBO OUTOB BO BBEACHHOM uHciae? Beap 4ucio ke BBOOUTCA B AECITHY-
HOM CHCTEME CUHCIICHUS, U €r0 HY)KHO MEePEBOIUTH B IBONUHYIO?

Ha camom gene Bce ropasao mnpouie. 31ech HaM IOMOXKET OJIHO HHTCPCCHOC ITPaBUJIO:

‘ Ocmamox om Oenenusi 1100020 0eCAMUYHO20 YUCAA X HA YUCTIO P 0aem HaM paspsio eOuHuy ducia X
| (e2o Kpaiinuii paspsad cnpasa) 6 cucmeme cuuUCIeHUs ¢ OCHOBAHUEM P.

To ecTb, JeNss HEKOTOPOE NECATHYHOE YHCII0, HampuMmep, Ha 10, B ocTaTke MBI MOJIy4aeM paspsii
€MHUI] ATOT0 Yucia B CUCTeMe cuucieHus: ¢ ocHoBanueMm 10. Bo3bmem, Hanpumep, uucio 3468. Ocra-
TOK OT JiesieHust ero Ha 10 paBeH 8, TO ecTh pa3psiay eIUHHIL TOTO YHCIA.

[ToHATHO, YTO TaKWe K€ MpaBUJIa TOCIIOACTBYIOT U B apu(PMETHKE B IPYTHX CHCTEMaxX CUMCICHUS, U
B TOM 4Mcie B JBOMYHOM cucteMe. [Ipemarao noskcrnepuMeHTUPOBATh: 3allUIINTE Ha OyMare JecsTH4-
HOE YHCJI0, 3aTeM, UCTIOIB3Ys JH000i KAIBKYIATOp ¢ (GyHKIMEH TepeBoa U3 OJHON CHCTEMBbI CUHCIICHUS
B JPYT'YIO, IEPEBEIUTE ITO YUCIIO B JBOUYHYIO CHCTEMY CUUCIICHHS M TAKXKE 3AIMILUTE PE3yNbTaT. 3aTeM
pa3zennuTe UCXOIHOE YNCIIO Ha 2 ¥ CHOBA NIEPEBEAMTE B ABOUUYHYIO cucTeMy. Kak OHO U3MEHMIIOCH B pe-
3ynbrare? BriosHe o4ueBUIHO, YTO y HEro Ipoman KpalHUM paspsij clipaBa, Ui, KaK Mbl YK€ FOBOPUIIN
paHee, pa3psij eJUHULL.

Ho kak 3T0 mcnosp30BaTh A peuieHus 3anadu? Bocnonbp3yemcs TeM, 4TO B JBOMYHOM 3aluch
yrcna HeT uugp, kpome 0 u 1. Jlerko yoenuThCst B TOM, YTO CIIOKUB BCE Pa3psabl JBOMYHOTO YHCIA, MBI
HOJy4aeM Kak pa3 TaKh KOJIMYECTBO €ro eIMHUYHBIX OUTOB. DTO 3HAYMUT, YTO BMECTO IPOBEPKU 3HaUe-
HUH pa3psa0B JBOMYHOTO MPEICTABICHHUS YMCIIa MBI MOYKEM MPUOABIIATH K CUETUUKY CAMH 3TU pa3psilibl
— eciu B pa3psne 0bu1 0, 3HaUCHHE CUETUYMKA HE U3MEHUTCS, a €M 1, TO MOBBICUTCS Ha €IUHUILY.

Tereps, pe3rOMHUPYS BBIIEIIPHUBEICHHBIA HTOT, MOYKHO ITO3TAITHO C(OPMHUPOBATH CaM aJllOPUTM:
1) BBoaum uucio n;

2) OOHyIsIeM CUETYHK pa3psaoB COUNt. DTo jmenaeTcs MOTOMY, YTO 3HAYCHHS BCEX MEPEMEHHBIX
IIpH 3ayCKe MPOTrpPaMMBbl CUUTAIOTCS HEOMPEACNEHHBIMU, U XOTS B OOJNBIIMHCTBE KOMIIMIATO-
poB Pascal o 0OHYJISIOTCS MPH 3aITyCKe, BCE KE CUMTACTCS MPU3HAKOM «XOPOIIEro TOHA» B
MPOrpaMMHUPOBAHUK OOHYJIUTH 3HAUYEHUE MEPEMEHHOM, KOTopasi OyJIeT U3MEHSThCS B TMpoIiecce
paboThl 6€3 MpeABaAPUTEILHOTO MPUCBAUBAHUS € KaKOT0-JIM0O0 3HAYCHUSI.

3) Tlpubasisem Kk COUNt pa3psiT eAUHKIL B IBOMYHOMN 3aMUCH YKCIa N, TO €CTh OCTATOK OT JICICHHSI
Nnwua?2:
count := count + n mod 2;

Ctporo roBopsi, Mbl MOTJIM Obl HE MPHUOABIATH MpEABIAYIIEe 3HAUCHUE MepeMeHHoU count k
OCTaTKy OT JICJICHHsI, TAK KaK OHO BCE€ PaBHO OBLIO HYJIEBBIM. HO MBI MOCTYNUIIN TaK JJIst TOTO,
9TOOBI clienaTh Koj 0ojee OAHOPOIHBIM, Jajiee 3To OyAeT BUAHO. YUTs pa3psa €AUHHI] B IBO-
WYHOM 3amucu N, Mbl JOJKHBI OTOPOCUTH €ro, yToObI MCCIIEIOBATh YHCIO jaanee. s 3Toro
paznenum N Ha 2. Ha si3pike Pascal ato 6y/er BbITISIETh Tak:

n := n div 2;

4) Temneps HAM HY)KHO €IIl€ J[Ba pa3a MOBTOPHUTH M. 3 , MOCJE YEro OCTAHETCS €AMHCTBEHHBIN JBO-
WYHBIN pa3psi yucia N, KOTOPbI MOXKHO MPOCTO MPUOABUTH K CUETUYMKY 0€3 Kakux-aubo J0-
MOJTHEHUM:

count := count + n;

5) B pesynbTare B mepeMeHHO# COUNt OyaeT XpaHUThCS KOJIMYECTBO SIMHUYHBIX Pa3psioB B JIBO-
WYHOM 3aIllMCU UCXOAHOTO0 uncia. OcTanoch JIMIIb BEIBECTH €€ Ha SKpaH.

Kon:
1. program BinaryUnits;
2.
3. var
4. n, count: byte;
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5.

6. begin

7. readln (n) ;

8. count := 0;

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

11. count := count + n mod 2;
12. n :=n div 2;
13. count := count + n mod 2;
14. n := n div 2;
15. count := count + n;
16. writeln (count)
17. end.

[Tporpamma paboTaeT NMpaBUJIBHO Ha BCEX BapUaHTax MPaBHIBHBIX MUCXOAHBIX JAHHBIX, B UEM He-
CJIO’KHO YOEAUTHCS C MOMOIIBIO IPOCTOM IIPOBEPKHU.

maBa 2. YcnoBHbIe onepaTopbl
3apaya Ne 6. BbiBecTH Ha aKkpaH HanbonbLllee U3 AByX Yucern

®opmyaupoBka. J[ansl aBa yrcia. BeiBecTr Ha 9KpaH TO U3 HUX, KOTOPOE OOJIbIIE.

Pemenne. CoOCTBEHHO, 3TO camas IPOCTas 3ajaya, ¢ MOMOIIBI KOTOPOH MOXKHO MPOJEMOHCTPH-
pOBaTh UCIOJIB30BaHUE YCIOBHOTO oreparopa if. HamoMHUM, Kak HY)KHO HCIOJIB30BaTh ITOT ONEPATOP.
MbI BBOAMM C KJIaBHATYPhI YKCIIa B IiepeMeHHble a u b Tuma integer, 3arem B onepatope if mpoBepsiem
OyJIeBCKOE BBIpAXKEHHUE «& > Dy»: eciii OHO UCTHHHO, TO BhINONHsAETCS then-6ok omeparopa, eciti JI0KHO
— else-6mokx. CooTBeTCTBEHHO, ey a Oosbiie b (yciaoBue B 3arosioBke UCTUHHO), TO B then-6ioke mbl
BBIBOJIUM 4, a eciiu a He Oobie b (yciioBre B 3arojioBKe JIOKHO), TO BRIBOAUM D (X0Ts croma monanaer u
ciy4aii, korna a = b, uro, BmpoueM, He HapyIIaeT pemeHus!).

Ha s3eike Pascal mbr Moxxem 3amucath Bech omeparop c if- u then-61okamMu B oiHY CTpOUKy ciie-

IyroImuM o0pa3om:
if a > b then writeln(a) else writeln (b):;

JlaHHas CTpOKa JIETKO MOHSTHA U YUTaeMa 0 MPUYMHE TOTO, YTO MbI BBITIOJIHIEM CTOJIb MPOCTOH HabOp
orepaTtopoB B 00oux OJiokax BeTBiIeHUs oreparopa if. OqHako B 0oJiee CIIOKHBIX TPUMEPaX MbI OyIeM ¢
MEPBBIX K€ HAMMCAHHBIX CTPOYEK CIICAOBATH NPUHYUNY AKKYPAMHO20 OGOpMIeHUs KoOd, 9T00bl He TO-
SIBJISTOCH TIPUBBIUKU «BBITATHBATB)» ONEPATOPHI BETBICHHUIA U APYrue KOHCTPYKIIMU B OJHY CTPOUKY, TaK
KakK B Oy/yIIIEM 3TO MOXET CHJIbHO CKa3aThCs Ha YA000YMTAEMOCTH M MIPOCTOTE MOHUMAHUS HAIMCAHHO-
r'0 MPOrPaMMHOT0 KO/, 0COOCHHO MPH YBETHUYECHUH KOJNIECTBA BIOKCHHBIX B OJIOK OreparopoB (KOTO-
pble, HalpUMep, TOKE MOTYT OBITh OfeparopaMu BeTBJIeHHUs). He CTOMT 3a0bIBaTh O TOM, YTO MPH BIIO-
JKEHHOCTH B TEJIO KAKOTO-TH00 ornepaTopa XoTs Obl OJJHOIO COCTABHOTO OMepaTopa WK APYrou CI0KHON
KOHCTPYKIIUU TpeOyeTcss paBHOMEPHBIM OTCTYII JUIsS TMOJAYMHEHHOW KOHCTPYKIIMU C aJICKBaTHOM paccTa-
HOBKOH omepaTopHbix ckobok! Hampumep, mist omeparopa if aTo pacnpenenenne KOHCTPYKIHN O MHE-
MoHnveckoi moxenu if-end, else-end, coriacHo KOTOPO# 3TH KIIFOUEBBIC CIIOBA JOJDKHBI CTOSTH HA OJI-
HOM YPOBHE 110 BEPTHKAIIH, a UX COAEPKUMOE JTOJDKHO OBITh HEMHOTO CMEIICHO BIIPABO.

KoneuHo, st mpocTeiiieii KOHCTPYKIIMK ¢ YCIOBHBIM OIEPaToOpoM 3TO BOBCE HE CaMOIICb, U
MOYKHO Pa3MECTHUTh €€ B OJIHOM CTPOKe, e 001 BeTBH oreparopa (u if-010k, u else-6;10k) He comepkaT
COCTaBHOTO oreparopa. B HaieM e mpuMepe «akKypatHoe opopMIIeHHE» TOKa3bIBAETCS JIUIIb B Kade-
CTBC BBCICHMNS.
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Kon:
1. program MaxOfTwo;
2.
3. var
4. a, b: integer;
5.
6. begin
7. readln(a, b):;
8. if a > b then begin
9. writeln (a)
10. end
11. else begin
12. writeln (b)
13. end
14. end.

ITpu TakoM oopMIIEHHN XOPOILIO BUJHO, KAKOW KOJI BBIITOJIHAETCS ITPU UCTUHHOCTH YCJIOBHS, a Ka-
KO — IIPH €ro JIOKHOCTH.

3apaya Ne 7. BbiBecTH Ha aKpaH Hanbonbluee U3 Tpex Yucen

®opmyanposka. /anel Tpu yncia. BeiBecTu Ha 3KpaH TO U3 HUX, KOTOPOE OOJIbIIIE.

Pemenne. /lanas 3amaua o6oOmaeTr npeapiayniyto. B ee pemieHun Takke HYXKHO HCIOJIB30BaTh
YCIOBHBIN onepaTop if, oJHaKO B JaHHOM ciydae i HaXOKICHHUS MaKCHMAaJbHOIO YHCja HaM HY)KHO
BBIMIOJTHUTH MUHUMYM JBa cpaBHeHUsl. CaM MexaHH3M BbIOOpa B BUJE YCIOBHOTO OMepaTopa C BIOXKEH-
HBIMU B HETO ABYMSI JPYTUMHU YCJIOBHBIMU OIEPATOPAMHU MOKHO JIETKO MOSICHUTBH CIEAYIOIIEeH OJI0K-
CXEMOI:

na HET

Ja HET aa HCT

\ 4 \4 A\ 4 \ 4

BBIBOJ A BBIBOJ C BBIBOJ] b BBIBOJI &

HecmoTpst Ha TO, YTO BBIMIOJHSAETCS BCETO OJJHA MHCTPYKIIMS BBIBOJIA, PY HAMMMCAHUH KOJIa MBI BCE
BETBJICHHS OyJeM MOMEIIaTh B OTJENbHBIN COCTaBHOM omneparop. HamoMHuUM: 3TO 3HAYUT, YTO TpU JABH-
KEHUH OT OoJiee 0OIIEro YpoBHs K YaCTHOMY BCE KOHCTPYKIIMHM HYKHO CMEUIaTh Ha JiBa poOesia OTHO-
CUTENILHO POJAUTEIHCKOTO OJ0Ka/omeparopa.

Kon:
1. program MaxOfThree;
2.
3. var
4., a, b, c: integer;
5.
6. begin
7. readln(a, b, c);
8. if a > b then begin
OF if a > ¢ then begin
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10. writeln (a)
11. end

12. else begin
13. writeln (c)
14. end

15. end

16. else begin

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

20. else begin
21. writeln (c)
22. end

23. end

24 . end.

3apaya Ne 8. BbiBecT Ha3zBaHMe OAHA HeOQenu No ero Homepy

®opMmy.MpoBKa. BelBecTH Ha3BaHUE JHS HEJENH 110 €0 HOMEDY.

Pemenne. 3anada npocreiiium 0O6pa3zoM pemraercs ¢ MoMoLIbio orneparopa Beioopa case. Hamowm-
HUM, YTO 3TOT OIEpaTOp MO3BOJISIET OPraHU30BATh BETBIEHUS B 3aBUCHMOCTH OT 3HAYEHUM HEKOTOPOU
NIEPEMEHHOM, [UI KaXZOr0 M3 KOTOPBIX MOXKHO IIPELYCMOTPETH BBIIOJIHCHUE PA3JIMYHBIX IEUCTBHM.
[Tpuyem eciu 3HAYCHHIO TIEPEMEHHOM HE COOTBETCTBYET HM OJIMH BapuaHT, BhinoiHseTcs else-0moxk (ec-
74 OH npucyrcTByeT). Keratu, He cTOUT 3a0bIBaTh, YTO MOCIIE NEPEUUCICHUS BCEX BAPMAHTOB OllepaTopa
case HeoOXOAMMO HamucaTh KiIo4eBoe cioBo eNd (BBIXOAWT, KIIFOYEBOE CIIOBO CASE SIBISETCS €Ile U OT-

KPBIBAIOIIECH ONIEPATOPHON CKOOKOI).

Jist Toro uToOBI BOCIOJIB30BAThCS ONEPAaTOPOM Case, HaM HEOOXOAMMO MPOM3BECTU BBOJ HOMEpa
JIHS HEJIENIM B HEKOTOPYIO MEpEeMEeHHYI0 | Thma byte u 1mo 3ToMy HOMEpY BBIBECTH Ha3BaHHUE TEKYIIETO
nust Heaenu. Keratu, 6maromapst else-610ky B 3To# mporpaMMKe MbI BIIEPBBIE TPETYCMOTPUM COOOIIEHHE
00 ommOKe, CBI3aHHON ¢ HEKOPPEKTHO BBEJACHHBIM HOMEPOM, KOTOPOMY HE COOTBETCTBYET HU OJUH M3

THEU HEeIEH.

Kon:

1. program DaysOfTheWeek;

2.

3. var

4. i: byte;

5.

6. begin

7. readln (i) ;

8. case 1 of

. 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.
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KcraTtu, B Ka)K10M U3 BapUaHTOB BETBJICHUI MOXKET OBITh IMOMELIEH COCTAaBHON OmepaTop, HO MpH
ONMCAHWUU BapUAHTOB MBI HE CTAJIM UCIOJIB30BaTh ONEepaTOpPHbIe CKOOKH, TaK KaK Ha 3TOT pa3 OHU Hao0o-
poT ucnoptuin 061 Bce opopMIIeHHE KO1a, KOTOPOE celdac SBISETCS JOCTATOYHO FTApMOHUYHBIM.

3apaya Ne 9. NMpoBepuTb, ABNSETCA NN YeTbipex3HayHoe YUCIIO NanMHAPOMOM

®opmyJMpoBKa. JlaHO yeTblpex3HauyHoe Ynucio. [IpoBepuTs, ABIETCA 1M OHO NAJTUHIPOMOM.

[TpuMedaHue: MaTMHIPOMOM HA3bIBACTCS YHCIIO, CIIOBO WIIM TEKCT, KOTOPBIE OJJMHAKOBOTO YUTAKOT-
s cJIeBa HAMpaBo U cripaBa HajleBo. Hampumep, B Hatiem ciaydae 3to uncina 1441, 5555, 7117 u T. n.

[TpuMepsI IPyrux YUCEI-TMATHHIPOMOB ITPOU3BOIBHON JECATUYHON pa3psIHOCTH, HE OTHOCSIIIHECS
K pemaemoit 3agaue: 3, 787, 11, 91519 u 1. 1.

Pemenue. /{151 BBO/Ia yncia ¢ KJIaBUATyphl OyIeM MCIIOJIb30BaTh IEpeMEHHYI0 N. BBoguMoe dncio
MPUHAJICKAT MHOXKECTBY HATYPAJTbHBIX YHCEN U YETHIPEX3HAUHO, TIOITOMY OHO 3aBeIOMO Ooubime 255,
tak 4to Tun byte mis ee onucanus Ham He moaxoaut. Toraa OyaeM HCIOaB30BaTh THII WOrd.

Kakumu xe cBoiicTBamMu 00J1a/1at0T YuCIa-NaIuHIpoMbl? 13 yKka3aHHBIX IPUMEPOB JIETKO YBUJIETb,
YTO B CHJIy CBOEH OJJMHAKOBOM «YMTa€MOCTH» C ABYX CTOPOH B HMX PAaBHBI IIEPBBIN U NOCIEAHUN paspsil,
BTOPOW M INPEANOCIECIHUNA U T. . BIUIOTh 10 cepeAauHsl. [Ipudyem ecnu B 4uCile HEYETHOE KOJIMYECTBO
pa3psAIoB, TO CEPEIUHHYIO LU(PY MOXXKHO HE YYUTHIBATh NPH MPOBEPKE, TaK KaK IpPU BBIIOIHEHUU
HAa3BaHHOTO IIPaBUJIa YHCJIO SABJISIETCS NAIMHAPOMOM BHE 3aBUCUMOCTH OT €€ 3HAYECHUS.

B Hameit e 3a1aue Bce Jake HECKOJIBKO MPOIIE, TaK KaK Ha BXOJ( OJIAeTCs YEThIPEX3HAYHOE YHC-
J0. A 3TO 03HAYaET, YTO /IS PELICHMS 3aa4d HaM HYXHO JIMILb CPaBHUTH 1-10 uudpy umucna ¢ 4-i u 2-10
udpy c 3-eil. Ecau BeImonHAOTCS 00a 3TH paBEHCTBA, TO YUCIO — NAIMHAPOM. OcTaeTcs TOJIbKO MOJTy-
YUTh COOTBETCTBYIOIIME pa3psabl YUCIA B OTJCJIbHBIX IEPEMEHHBIX, a 3aT€M, UCIIOJIb3Ysl YCIOBHBIN OIe-
partop, NPOBEPUTH BHIMOIHEHUE 000MX PABEHCTB C MOMOILBIO OYJIEBCKOTO (JJOIMUYECKOT0) BBIPAXKEHHUSL.

OmHako HE CTOUT CIICUIUTH C perieHueM. MOXeT ObITh, MBI CMOXKEM YIPOCTUTh BBIBEICHHYIO CXe-
my? Bo3bMmem, Hanpumep, yke ynoMsHyToe Bblie uncio 1441. Uto Oynet, eciau pa3aenuTh ero Ha JBa
Yyucila JABY3HAYHBIX YMCIA, TIEPBOE M3 KOTOPBIX OYyJET COAEpKaTh pa3psisi THICSAY U COTEH HMCXOJIHOrO, a
BTOPOE€ — pa3psia AECATKOB M €IUWHULl UCXOAHOro. Mpl nmonyunm yucna 14 u 41. Teneps, ecinu BTOpoe
YKCI0 3aMEHHUTh Ha €r0 PEBEPCHYIO 3alKCh (3TO MBI JIeadd B 3aja4e 4), TO MbI IMOJIYYUM JIBa PaBHBIX
gmcna 14 u 14! 3to npeoOpa3zoBaHue BIOTHE OYEBUIHO, TAK B CUITy TOTO, UTO MATUHAPOM YHUTAETCS OJH-
HaKOBO B 000MX HaIpaBJICHUSIX, OH COCTOUT U3 JBAXIbI pa3a MOBTOPSIONICHCS KOMOMHaUK Udp, U 01-
Ha U3 KOMHI MPOCTO MOBEPHYTA 3a0M-HaIepe.

Otcrofia BBIBOJ: HY)KHO pa30MTh UCXOJHOE YHMCIIO Ha JBa JABY3HAUHBIX, OJIHO U3 HUX PEBEPCHUPO-
BaTh, @ 3aTEM BBINOJIHUTH CPABHEHUE TTOJNYICHHBIX YHCEN C TIOMOIIbI0 ycaoBHOro omneparopa if. Keraru,
JUISL TIOYYEeHMsI pEBEPCHON 3alKCH BTOPOW IMOJIOBMHBI YUCIIa HaM HEOOXOJIMMO 3aBECTH €Ille JBe Iepe-
MEHHBIE JIJIsl COXPaHEHHsI UCTIOIBb3YeMBbIX pa3psaoB. O003HAUMM UX Kak a u b, u OyayT onu tumna byte.

Teneps onuireM caM ajaropuTM:
1) Boaum uucio n;

2) TlpucBamBaeM pa3psi eIMHHI YHCIIa N TIEPEMEHHOM 8, 3aTeM oTOpackiBaeM ero. [Tocie mpucea-
MBaeM pa3psj IECATKOB N nepeMeHHol b u Takxke orOpackiBaem ero:

a := n mod 10;
n :=n div 10;
b := n mod 10;
n := n div 10;

3) IIpucBauBaeMm nepeMeHHON @ YUCIIO, TPEACTABIISIONIee COO0M PEBEPCHYIO 3alMCh XPAHSIICHCS
B IIEPEMEHHBIX a U D BTOPOit yacT HCXOMHOTO YKCiIa N 1O y)Ke U3BECTHOM hopMmyire:
a := 10 * a + b;
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4) Tenepb MBI MOXKEM KCIIOJIb30BaTh MPOBEPKY OYJIEBCKOTO BBHIPAKCHUS PABCHCTBA MOJYYCHHBIX
grces N ¥ @ IOMOIIBI0 orepartopa if U opraHn30BaTh BEIBOJI OTBETA C TIOMOIIBIO BETBIICHHUI:
1f n = a then writeln('Yes') else writeln('No');

Tak kak B yCcJIOBHHM 3a/1a4¥ SIBHO HE CKa3aHO, B Kakoil (hopMe HEOOXOAUMO BHIBOAUTH OTBET, MBI
OylleM CUUTATh JOTUYHBIM BBIBECTH €r0 Ha MHTYUTHUBHO IMOHATHOM MOJIB30BATEIIO0 YPOBHE, J10-
CTYITHOM B CpeicTBax camoro s3bika Pascal. HamomuuMm, 4to ¢ momompro omeparopa Write
(writeln) MO>XHO BBIBOAUTH pe3yJIbTaT BhIpaXKEeHUsI OyJICBCKOTO TUIA, TPUYEM TP HCTUHHOCTH
3TOrO BBIpXEHHMsI OyJeT BbIBeIeHO cioBo 'TRUE' («true» B mep. ¢ aHIJI. O3HAYaeT «UCTUH-
HBII1»), IPH JIOKHOCTH — ciI0BO ' FALSE' («false» B mep. ¢ aHriI. o3HayaeT «I0xkHBINY). Torna
npeabIIyIas KOHCTPYKIus ¢ If MoxkeT ObITh 3aMeHEHa Ha

writeln(n = a);
Kon:

1. program PalindromeNum;

2.

3. var

4. n: word;

5. a, b: byte;

6.

7. begin

8. readln (n) ;

9. a := n mod 10;
10. n := n div 10;
11. b := n mod 10;
12. n := n div 10;
13. a := 10 * a + b;
14. writeln(n = a)
15. end.

3apaua Ne 10. NpoBepuTb, ABNAETCA NN YeTbIPeX3HAa4YHOEe YUCIO CHACTNIUBbIM OuneTom

®opmyanpoBka. [[ano derbipex3HauHoe yucio. [I[poBepuTh, SBISETCS JIU OHO «CUACTIUBBIM OH-
JIETOM).

[TpymeuaHue: cyacTIMBBIM OMIJIETOM Ha3bIBA€TCSl YUCIO, B KOTOPOM: &) IMPHU YETHOM KOJMYECTBE
udp B yucie cymma udp ero JeBoii MOJIOBUHBI paBHA cyMMe LU(dp ero nmpaBoil MOJOBUHBL; 0) MU He-
YETHOM KOJHMYECTBE IU(pp — TO K€ camoe, HO ¢ oTOpachkiBaHHeM cepenuHHou mudpsl. Hanmpumep, pac-
cmotpuM uncno 1322. Ero neBas nonoBuHa paBHa 13, a mpaBast — 22, U OHO SIBJISIETCS CYACTIUBBIM Oulie-
ToM (T. K. 1 +3 =2+ 2). Ananornuno: 1735(1+7=3+5),1111 (1+1=1+1)ur. x.

[Tpumepsl APYrUX CYACTIMBBIX OHMJICTOB 3a paMKaMH YCIIOBHs TeKyiled 3amaud: 7 (oTOpocuin
eIMHCTBEHHYIO IHDPY), 39466 (3 +9 =6 + 6, a 4 oropocunn), 11 (1 =1), u T. 1.

Pemenne. /[y BBOJa TOCTaTOYHO OJHOW mepeMeHHO# N Tuma word. Bee, yTo HeoOXoaumo cie-
JaTh JUISl pEHIeHUs] — 3TO MOCJeI0BaTEIbHO MOJYyYUTh BCE pa3psbl UCXOJHOTO YHUCIIa, IPUYEM M3 JIBYX
MITQJIIIUX Pa3psaa0B (€IMHUI] U AECATKOB) c(HOPMHUPOBATH MEPBYIO CYMMY, a U3 JIBYX CTapIINX Pa3psaoB —
BTOPYIO, IOCJIE YEro BBIBECTH Ha HKpaH pe3yJbTaT OyJEeBCKOIO BBIPAKEHMSI PABEHCTBA IMOJYUYEHHBIX
cymm. [lepByro cymmy Oyznem XpaHuTh B iepeMeHHO# right, a Bropyto — B nepemenHoi left (Beiopano mo
pacIoIoKeH!I0 QP B 3aMKUCH Yucia). 3HaUeHHe 000MX M3 HUX HE MOXKET IMPEBOCXOAUTH 18 (T. K. mis
HanOoJIbIIero JomycTuMoro uncia 9999 obe cymmsl paBHbl 9 + 9 = 18), mo3ToMy Ui UX OMUCAHUS HC-
nosnb3yem Tum byte.

Bonee neranbHblil pa3dop aaroputma:

1) Bsoaum uucio n;
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2) IlpucBamBaem nepemeHHO# right 3Hauenue mocienneit udpsl yucia N, MOToM 0TOpackIBaeM
3Ty mHdpy, 3aTeM IMOBTOPSIEM TO K€ CaMOe, HO Ha ATOT pa3 yxKe MpuoaBisieM JOOBITYIO TUPPY K
npexHeMy 3HaueHuo right:

right := n mod 10;

n :=n div 10;

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

3) IlpucamBaem nepemenHoii left mocnenntoro uudpy N, ordpaceiBacM ee u npudasisieM k right
SIMHCTBEHHYIO OCTABIIYIOCS B IEPEeMEHHOM N udpy:

left := n mod 10;
n := n div 10;
left := left + n;

4) BbIBOIUM Ha 3KpaH pe3yJibTaT CPABHEHHUS HAKOIUICHHBIX CYMM:
writeln (left = right);

Kon:
1. program HappyTicket;
2.
3. var
4. n: word;
5. left, right: byte;
6.
7. begin
8. readln (n) ;
9. right := n mod 10;
10. n := n div 10;
11. right := right + n mod 10;
12. n := n div 10;
13. left := n mod 10;
14. n :=n div 10;
15. left := left + n;
16. writeln (left = right)
17. end.

3apaya Ne 11. MpoBepuThb, ABNSAETCA N1 ABOUYHOE NpeAcTaBrieHUe Yucna naranHgpPoOMom

®opmysnpoBka. J[aHo uucio tuna byte. IIpoBeputs, sBIsSETCS M MATHHIPOMOM €r0 TBOUYHOE
IPEJICTaBICHUE C YYETOM TOT0, YTO COXpaHeHbl crapiue Hyiu. [Ipumep Takux uucen: 102 (1. k. 102 =
0110 01102, a ato manuumpom), 129 (129 = 1000 0001>,) u T. 1.

Pemenue. JlanHas 3a7a4a 4acCTHYHO MOBTOPsET 3aAa4vy 9. CX0ACTBO COCTOUT B TOM, YTO M TaM, U
3/1eCh y TIPOBEpsIeMbIX drcen (PUKCHUPOBAHHAS Pa3psIHOCTh (IJIMHA), BEAb 3[€Ch HAM yXKe 3aJaH TUI U
MOJIYYCHO YKa3aHWE COXPAHUTh CTapIive HYJIH, TaK YTO B JAHHOM CJIy4ae JBOWYHBIC MPEICTaBICHUS
BCEX MOJAaBaeMbIX Ha BXOJl IpOrpaMMe Yrcen OyIyT BOCBMU3HAUYHBIMH.

Ho kak e ynpocTuTh pelieHue, 4To0bl He JefaTh CpaBHEHUE BCEX paspsaaoB «B j00»? s atoro
HaM HY)KHO BCIIOMHMTB IIPABUJIO, YIIOMSIHYTOE B 3a/iaue 5, Ha ATOT pa3 HECKOJIbKO YTOYHEHHOE M JIOTIOJI-
HEHHOE:

\—IkmwmmomdeMMﬂm&mwmmaXeawmwwcwwwmmcoaw&mmmpnaaqummop&wm
‘ HAM KpatHuti cnpasa pazpso ducia X.

| — Ymnoorcenue 1106020 uucia X 6 cucmeme CHUcCieHus ¢ OCHOSAHUEM P HA camo Yucio P dobasisem
| wucay X Hoswlil paspsad cnpasa.
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s npumepa Bo3bMeM 4yucio 158 B ecATUYHON CUCTEME CUUCIIEHUA. MBI MOXKEM MOIY4YUTh €T0
KpalHIo10 1udpy crpaBa, KOTopas paBHa 8, €CJIM BO3bMEM OCTAaTOK OT JeneHus 158 Ha uncno 10, sBis-
IOLIEECS] B JIaHHOM ClIy4ae OCHOBaHUEM cUCTeMBI cuncieHus. C Ipyroi CTOPOHBI, €CIM Mbl YMHOXHUM
158 na 10, To mosiBiIsieTCSI HOBBIM pa3ps/l ClipaBa, U B pe3yjbTare Mbl ojaydaem yucio 1580.

CornacHo mpaBmily Te K€ caMble apu(hMeTHUYECKHe 3aKOHBI aKTYaJIbHBI U JUJIsI TBOMYHON CHCTEMBI
CUHCIIEHUS. A 3TO B CBOIO OY€peb O3HAYAET, YTO Mbl MOKEM pa3paboTaTh aJrOPUTM Hamojobue Toro,
KOTOPBII MCIOJIB30BAJICS B 3aAaue 9 aius GOpMHUPOBAHUS YMCIIA, IPEACTABIAIONIET0 co00M MpaBylo Mo-
JIOBUHY MCXOJHOIO 4MCJIa, KOTOPAasl 3allCaHa B PEBEPCHOM MOpsAKe. [l 3TOro Ham HyXKHO HCIIOJIB30-
BaTh YETHIPE MEPEMEHHBIX Ul XPAaHEHUsI ABOUYHBIX Pa3ps10B IPABOM MTOJIOBUHBI IBOUYHOMN 3alllCH BBE-
JICHHOTO YMCIIa, J0OBITh 3TU CaMble pa3psi/ibl C YAAJCHUEM UX B MICXOJHOM 4Hcie, chOPMUPOBATh U3 HUX
JIBOMYHYIO PEBEPCHYIO 3aIMCh U BBIMOJHUTH cpaBHeHHe. O003HAUMM 3TH NiepeMeHHble Tuma byte kak a,

b, c,ud.
OnunieM caMm ajlrOpUTM:
1) Bsoaum uucio n;

2) IlocnemoBarenbHO moay4yaeM 4 KpailHMX CIIpaBa paspsijia JBOMYHOM 3allMCH YHCia N MPHUCBan-
BaeM UX 3HaU€HHE COOTBETCTBYIOIIEH MEPEMEHHOM, a 3aTEM OTOPAChIBAeM B HCXOJHOM YHCIIE!
a := n mod 2;
div 2
mod 2
div 2;
2
2
2

mod
div
mod
div 2;

5 OB @ B 9 3
|
5 8 88 383 B33

3) Temnepp HYXHO HOAYMAaTh, KaK BUAOM3MEHUTCS (POPMYJIa, C MOMOIIBI0 KOTOPOH MBI MOJTYy4asind
PEBEpPCHYIO 3alUCh Yncia B 3aga4e 4 u 3agave 9. OueBUIHO, YTO B JECATUYHOIN cUCTEME CUMC-
JICHUS] PEBEPCHYIO 3aMHUCh YEThIPEX3HAYHOTO YHCIIa, pa3psij €IMHULl KOTOPOTO HAaXOJAUTCS B Ie-
pemenHO# K, paspsia qecsTkoB — B mepeMeHHOI |, CoTeH — B M u ThICSY — B N MBI MOJKEM HalTH
o cieayromiei Gopmyiie (X B JaHHOM ciydae — r00ast nepeMeHHas Tima Word):

x := 1000 * k + 100 * 1 + 10 * m + n;
MoHO NpeACTaBUTh, YTO MbI (POPMUPYEM UETHIpE YHCia, KOTOpbIe 3aTeM ckiajbiBaeM. [lepBoe
gucino 1000 * k — 370 pa3psa eAMHUIl UCXOHOTO YHCIa, K KOTOPOMY CIIpaBa MPHUIUCAHO TPH
paspsna (Tpu Hyss), TO €CTh, TPUXKABI IPOU3BEIEHO YMHOXKEHHE Ha OCHOBAaHHE CHCTEMBI CUHC-
nenus 10, npore ToBops, uncio K ymaO)eHo Ha 10°. AHanoruyso, | Hy)HO TIpumHCcaTh 1Ba
HYJIsI, K M — OJIUH HOJIb, @ N OCTaBUTh 0€3 U3MEHEHHUs, TaK Kak 3Ta nugpa OyneT HaXOIUThCs B
paspsjie eIMHUL OPMUPYEMOTO «I1€pEBEPTHIIIa». BCIOMHUB npaBuio, BhICKa3aHHOE HEMHOTO
BbIIlIE, TpeoOpa3yeM MpeablayIylo (GopMymly Juld JABOMYHOM cHucTeMbl cuucieHus (Oynem
YMHOXaTh LU(pPBl Ha ABOWKY B COOTBETCTBYIOIIMX cTeneHsx). OHa modyduTcs Takou (Jis
(OpMHUPOBaHUS YKCIIa HCIIONIB3YETCs IEPEMEHHAs a):

a (=8 *a+ 4 *Db + 2 *c+ d;

4) Tlocne npUMEHEHHS BBIIICTTPUBEICHHON CTPOKH OCTAHETCS JIUIIb BHIBECTH Ha dKpaH Pe3yIbTaT
CpaBHEHUS NOJTYYECHHBIX YHUCE.
writeln(n = a);

Kon:

program BinaryPalindrome;

1

2.

3. var
4 n, a, b, c, d: byte;
5
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6
7 e
8.
9.
10.
1.
12.
13.
14.
15.
l6.

17 .
18.

. beg

in

readln (n) ;

a := n mod 2;
n n div 2;
b := n mod 2;
n := n div 2;
c := n mod 2;
n :=n div 2;
d := n mod 2;
n := n div 2;
a =8 *a+4 *Db+ 2 *c+ d;
writeln(n = a)

end.

BbInomHUM «pydHYIO TPOKPYTKY» IporpaMMmsbl mipu BBojie uucia 102. [lokaxkem B Tabnuiie, Kakue
3HaueHusl OynyT NMPUHUMATh [EPEMEHHBIE 10CJIE€ BBIMOJIHEHHSI COOTBETCTBYIOIIUX CTPOK (OIEPaTOpPOB)
KOJ1a. 3HAUEeHMs IEPEMEHHBIX JIJIs1 HAIJISIIHOCTHU MIPEACTABICHBI KaK B IECATUYHOM, TaK U B IBOMYHOU CH-
cTeMe cuMciieHus (IIpU 3TOM JONMCaHbl CTapIIMe HYJIM JO 3aloyiHeHus Terpanbl). [Ipu aToM mpouepk
03HAYyaeT, 4TO 3HAYCHHE MEPEMEHHBIX HA JAHHOM IlIare He ONPENENICHO, a KPACHBIM I[BETOM BbIJCIICHbI
IIEPEMEHHBIE, KOTOPBIE U3MEHSAIOTCS:

JlecaTHYHAA cHUCTEMA JIBo4Hasi cucTemMa
Ne crpoku

n a b C d n a b c d
7 102 — — — — 01100110 | — — — —
8 102 0 — — — 01100110 | 0000 | — — —
9 51 0 — — — 00110011 | 0000 | — — —
10 51 0 1 — — 00110011 | 0000 | 0001 | — —
11 25 0 1 — — 0001 1001 | 0000 | 0001 | — —
12 25 0 1 1 — 0001 1001 | 0000 | 0001 | 0001 | —
13 12 0 1 1 — 0000 1100 | 0000 | 0001 | 0001 | —
14 12 0 1 1 0 0000 1100 | 0000 | 0001 | 0001 | 0000
15 6 0 1 1 0 0000 0110 | 0000 | 0001 | 0001 | 00QO
16 6 6 1 1 0 0000 0110 | 0110 | 0001 | 0OO1 | 0OOO

3apaya Ne 12. PewuTb KBagpaTHOe ypaBHeHUe

®opmy.aupoBka. /laHbl BeleCTBEHHbIE YKcia @, b u C, npudyeM a orinyHo ot 0. Pemuth KBaapat-
HOE ypaBHeHHe ax> + bX + ¢ = 0 nam cooGIIMTH O TOM, YTO AEHCTBUTENBHBIX PEIICHHIT HET.

Pemenue. 13 anreOpb1 M3BECTHO, YTO:
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Keaopamnoe ypaenenue ax? + bx + ¢ = 0, evipascenue D = b? — 4ac — ouckpumunanm:

-b+VyD _-b-D.

2a 2a

‘ b
|

—ecau D >0, umeem osa pewenus: X, =

—ecau D =0, umeem eduncmeennoe pewenue: X, = —2— X
a

—ecau D <0, e umeem oeticmeumenvhvix peuteHuil.

CHCHOB&TCHBHO, HaM HCO6XOI[I/IMO BBIYUCIIUTL JUCKPUMHWHAHT (3aBe,ueM JId HETO BCUICCTBCHHYIO
nepemenHyto d Tumna real) ¥ B 3aBUCMOCTH OT €ro 3HaYCHUSI OpraHu30BaTh BeTBIcHUs. CHaYaia HY)KHO
NPOBEPUTH, UMECT JIM yPaBHCHHE JCHCTBUTEIbHBIC pelIeHUs (Ui pelIeHUi 3aBejieM IepeMeHHbie X1 u
x2 tumna real). Eciu na, v eciii JUCKPUMUHAHT HE PaBEeH HYJIIO, TO BBIYMCIIAEM 00a perieHus no Gopmy-
JlaM, a €CJIM JUCKPUMHUHAHT PAaBCH HYJIIO, TO BBIYUCIIACM CAUHCTBCHHOC PCIICHUC. Ecimu xe I[ef/'ICTBI/I-
TEJbHBIX PEIICHUN HET, BHIBOJUM TEKCTOBOE coodiieHue 006 3roM. OCHOBHOM ajIrOpUTM MOKHO MPOUJI-
JIOCTPUPOBATH CJIEIYIOLIEH OJIOK-CXEMOM:

na HET
v
Aa HET BBIBO/T
COOOIIEHUS
\4 \ 4
BBIBOJT BBIBOJT
2-X KOpHei OJIHOTO KOPHS

Tpu HepacuuppOBaHHBIX 0JIOKA IIPEICTABISAIOT COOOM CTaHIapTHBIC ONEepaToOphl BhIBOIa. PazdoepeM
uX moJpoOHee:

1) Ilpwu BeIBOJE IBYX KOPHEH BBIpaKeHHE OYAET BBITIISACTD CICIYIOIIUM 00pa3oM:

xl := (-b + sqgrt(d)) / 2 * a;
x2 := (-b - sqrt(d)) / 2 * a;
writeln('xl = ', x1:4:2, ', x2 ="', x2:4:2);
[Ipu 5TOM BBIBOAMMOE BBIpaKEHHE OYyNIET BBHITJISICTh TaK: 'XL = I , X2 = I ', TIe CHHAM

LBETOM BBIJICJIEHbI OJJHO3HAUHbIE€ TEKCTOBbIE KOHCTAHTBI, KOTOpbIE OEpyTCs U3 CIMCKa apry-
MeHTOB Writeln, kpacHeIM — BbluncieHHbIe 3HaueHUs X1 u X2. [IpuueM KOpHHU BBIBE/ICHBI B
(hopMaTUPOBaHHOM BHJIE: YHUCIIO MOCJE MEPBOro JIBOETOUYMS 3aJaeT UIMPUHY IOl BBIBOAA JUIS
MEePEeMEHHON BMECTe C TOYKOW (IIPU HEXBAaTKE MOJsl OHA OYAET PacIIMpPEeHO HpOrpaMmoii), a
YHCJIO TIOCTIE BTOPOTO JBOETOUHS — KOJMYECTBO BBIBOJMMBIX JIPOOHBIX 3HAKOB (€ro mpu padore
IIPOrpaMMBbl U3MEHUTD HENb35);

2) Ilpu BBIBOZIE OJTHOTO KOPHS — BCE TO JK€ CAMOE, TOJIBKO BBIBOJUTCS OJMH KOPCHD:
xl := -(b / 2 * a);

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

3) Ilpu oTcyTCTBUU JIEHCTBUTEIBHBIX KOPHEH BBHIBOJMM COOOIICHHE:
writeln ('No real solutions!');

B uTtore BHyTpeHHHI YCIOBHBIN OnepaTop ¢ TEJIOM BKIOYUTEIBHO OyIeT BHIIIISIIETh TaK:

if d <> 0 then begin

x1l := (-b + sqgrt(d)) / 2 * a;

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

writeln('xl = ', x1:4:2, ', x2 = ', x2:4:2)
end

else begin
x1l := -(b / 2 * a);
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writeln('x = ', x1:4:2)
end;
Kon:
1. program QuadraticEquation;
2.
3. var
4. a, b, ¢, d, x1, x2: real;
5.
6. begin
7. readln(a, b, c);
8. d :(=b *b -4 * a * c;
9. if d >= 0 then begin
10. if d <> 0 then begin
11. xl := (-b + sqgrt(d)) / 2 * a;
12. x2 := (-b - sqgrt(d)) / 2 * a;
13. writeln('xl = ', x1:4:2, ', x2 =", x2:4:2)
14. end
15. else begin
16. x1l := -(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.

MaBa 3. Uuknsl
3apaya Ne 13. BbiBeCcTH Ha 3KpaH BCe HaTyparbHble Yucna oo 3agaHHoro

®opmy.aupoBka. /[aHo HaTypainbHOE 4KciI0. BbIBECTH Ha 2KpaH BCe HAaTypajbHBIC YHCIA 10 3a-
JTAHHOTO BKJIFOUUTEIBHO.

Pemenne. /lanHas 3aaua pemraeTcsi ¢ HCHOJIB30BaHUEM oreparopa ukiaa for. HamomumM, 9o ¢
nomomiplo nukiaa for MoKHO coBepHIMTH 3aJaHHOE KOJIMYECTBO MTEpAlMil (MOBTOPEHUI) HEKOTOPHIX
OIIEpPaTOPOB, KOTOPBIE CUHTAKCUUYECKH 3aKIIFOYEHBI B COAECPKUMOE €ro Teja (TaKk Ha3bIBAEMOIro Teja IUK-
na). ITpu aToM HEeKOTOpas LEeNoYKCIEeHHAs IEpEMEHHAs U3MEHAETCS OT HEKOTOPOTO CTapTOBOIO 3HAYECHHU S
JI0 HEKOTOPOT0 KOHEUHOTro (00a 3Ha4eHUs BKIIOUYUTEIBHO), YBEIMUNBASICh HA €UHUILY C KaXKIbIM ITOBTO-
pPEHMEM Teja LIUKIIA.

Tak kak HaM HEOOXOAMMO BBIBOJUTH HATypajbHbIE YHCIA, TO O3HAYAET, YTO BBIBOJ JOJDKEH BCe-
IZla HAYMHATHCS C €JUHULBI, U IIPU 3TOM BBIBOIATCA BCE CIEAYIOIIME 3a HEW HAaTypajbHbIC YUCIA 10 TEX
1op, MOKa 3HAYE€HHE NMEPEMEHHON ITUKJIA (OOBIYHO UCTIONB3YIOT MIEPEMEHHYIO 1) HE JIOCTUTHET KOHEYHOTO
N (Ha rmociexHeM Iiare 3HaYeHUE MIePEeMEHHON IuKiIa OyaeT paBHO N). [Tocie 3TOro MUK 3aBEPUIMTCS, U
OyIyT BBIMIOJIHEHBI T€ ONEPATOPbI, KOTOPBIE CIEAYIOT HETOCPEACTBEHHO 3a HUM. Kcratu, He cTout 3a0bI-
BaTh, YTO TOCIIE BBIX0/1a U3 KA fOr ero mepemMeHHast IMKIIa CYUTACTCS] HEOTIPEISTICHHOM !

Kon:

1. program FromOneToN;
2.
3. var
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4. i, n: word;

5.

6. begin

7. readln (n) ;

8. for i := 1 to n do begin
9. write(di, " ")
10. end
11. end.

[Tycth BBeseHO unciio 5, Hanpumep. [Ipu BXoze | craHeT paBHO 1 U OyJIeT MPOBEPEHO CYIIIECTBOBA-
HUE OTpe3Ka B 33JaHHbIX TpaHuIax. Tak kak 1 MeHblIe 5, TO MPOU30MIET BXO B IIUKJ, U OYIyT BBHIIOJI-
HATBHCS CIEAYIONE KOMAaH/bI, II0Ka i HE IIPEBBICUT N:

1) BslmonHeHre KOMaH B TEJI€ [UKJIA;
2) VYBemuuenue i Ha 1;
3) BosBparenre Ha mar 1.

HetpyaHo nOHSTB, YTO B HalleM ciiy4dae | OyaeT npuHUMaTh 3HaueHus 1, 2, 3, 4, 5 u Oyner BbiBe-
JIeHa Ha DKpaH CTpoKa '_‘ . 31€Ch KpPAaCHBIM LIBETOM BBIJIEIICHBI H3MEHSIIONINECS 3HAYCHUS
HepEeMEHHO LIMKJIa, @ CHHUM — BBIBOJSILASCS HEM3MEHHON Npo0ebHas KOHCTaHTA.

3apaya Ne 14. Hantu HanbGonbLWNK HETPUBUASIbHbLIN AeNUTENb HaTyparbHOro Yyucna

®opmyaupoBka. J[ano HaTypasibHOEe uKcio. Haiftu ero HanOonblIInii HETPUBHAIBHBIN JAETUTENb
WJIM BBIBECTHU €MHUILY, €CJIU TAKOBOTO HET.

[IpumMeuanue 1: genuTeneM HaTYypalbHOTO YMCIIA @ HAa3bIBACTCS HATYpalbHOE YUCIIO D, Ha KOTOpoe
a penurcs 6e3 ocratka. To ectb Beipaxkenue «b — nenmurens a» o3nagaer: a / b = Kk, nmpuuem K — Haty-
pajJbHOE YHCIIO.

[TpuMedanue: HETPUBUAIBHBIM JIEIUTEIEM Ha3bIBAECTCS JIEJINUTENb, KOTOPBIA OTINYEH OT | U OT ca-
MOT0 yucia (Tak Kak Ha eAMHMILY U caMOo Ha ce0s AenuTcs J1to00e HaTypalbHOE YHCIIO).

Pemenne. ITycTs BBOJ ¢ KiIaBHATyphl OCYIIECTBIseTCs B epeMeHHyto N. [lonmpoOyeMm pemnTs 3a-
nady rnepedopom uucen. s 3Toro BO3bMEM YHCIIO Ha €IMHUILY MEHbIIEEe N ¥ MIPOBEPUM, JAEIUTCA JIK N
Ha Hero. Ecnu 1a, TO BRIBOAMM pe3yibTaT U BBIXOJMM M3 IIHKJIA C MOMOIIBI0 oniepatopa break. Eciu Her,
TO CHOBAa YMEHBIIIAeM YMCIIO Ha | U mpojoikaeM npoBepKy. Ecinu y 4ucia HeT HeTpUBUANIBHBIX JeNINTe-
JI€H, TO Ha KAaKOM-TO Il1are NMpoBepKa J0MAET 10 €AUHULIBI, HA KOTOPYIO YMCIIO FApaHTUPOBAHHO MOACINT-
csl, mocJie 4ero Oy/eT BbIAaH COOTBETCTBYIOIINN YCIIOBUIO OTBET.

XoTsl, ecii TOBOPHUTH TOYHEE, CISIOBAIO Obl HAYATh MPOBEPKY C uKcia, paBHoro N div 2 (4robb
OTOpOCUTH JIPpOOHYIO YacThb MPH JEJIEHUHU, €CIUM N HEYETHO), TaK KaK HU OJIHO HaTypalbHOE YUCIIO HE
UMeeT JiesuTeNel 00IbIINX, YeM MOJIOBHHA 3TO 3TOr0 yucia. B MpOTUBHOM cilydae yacTHOE OT JeJIEHUs
JIOJIKHO OBITh HATYPAJIBHBIM YHCIIOM MEXIY | U 2, KOTOPOrO MPOCTO HE CYLIECTBYET.

JlanHas 3aj1a4a Takke pemiaercs uepe3 for, Ho yepes Apyryro ero pasHOBHIHOCTb, M TEHEPh CUET-
yuk OynmeT yosiBaTh oT N div 2 mo 1. s sToro do 3amenutcst Ha dOWNtO, 1pu MO3KMIUK HAYATBHOTO U
KOHEYHOTO 3HAUEHHU OCTAIOTCSI TEMH JKe.

AJITOPUTM Ha €CTECTBCHHOM SI3bIKE:
1) Bsoxn;
2) 3amyck nuKia, mpu KoTopoM | m3mensiercs ot N div 2 1o 1. B ukie:

1. Ecnu n genutcst Ha i (TO €CTh, OCTATOK OT JIeJIeHHs Yrcia N Ha | paBed 0), TO BBIBOIUM | Ha
9KpaH U BBIXOJMM U3 IMKJIA ¢ momoIipio break.
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Kon:
1. program GreatestDiv;
2.
3. var
4., i, n: word;
5.
6. begin
7. readln (n) ;
8. for 1 := n div 2 downto 1 do begin
9. if n mod 1 = 0 then begin
10. writeln (1) ;
11. break
12. end
13. end
14. end.

Kcraru, y oneparopa BetBienus if B mukie orcyrcrByer else-6i0k. Takoi yciaoBHBIN omepatop
Ha3bIBACTCSI ONEPATOPOM BETBIICHHUS C OHOM BETBBIO.

3apaya Ne 15. HantTv HanmeHbLWN HeTPUBMATbHbIN AENUTENb HaTyparnbHOro Yucna

®opmyaupoBKa. JlaHo HarypaibHOE yncio. HallTu ero HauMeHbIIM HETPUBUAIBHBIN JIEJIUTEIIb
WJIM BBIBECTH CaMO 3TO YMCIIO, €CJI TAKOBOT'O HET.

Pemenne. 3anaya pemraercs aHaJornyHo npenapinymei. [lpu 3Tom HE00X0AMMO HayaTh OOBIUHBIN
IIMKJI ¢ YBEJIMYEHHUEM, TIPH KOTOPOM TIEpeMEHHast IMKJIa | u3MeHsaeTcs oT 2 1o N (Takas BEpXHssA TpaHMIa
HY’)KHa JUISl TOTO, 4TOOBI IIMKII BCET/la 3aKaHYMUBAJICS, TAaK KaK Korjaa i OyJaeT paBHO N, BBIIOJIHUTCS YCIIO-
Bue N mod i = 0). Bech ocTanbHON KO/ IIPU 3TOM HE OTJIMYAETCS.

Kon:
1. program SmallestDiv;
2.
3. var
4., i, n: word;
5.
6. begin
7. readln (n) ;
8. for i := 2 to n do begin
9. if n mod 1 = 0 then begin
10. writeln (i) ;
11. break
12. end
13. end
14. end.

3apayva Ne 16. NoacuutaTtb obLiee YMCno aenvuTenen HaTtypanbHOro Yucna

®opmyanpoBka. JlaHo HaTypanbHOe unciio. [logcunTtaTs 00111€€ KOTUIECTBO €T0 JISTUTENICH.

Pemenne. 3aaya JOCTAaTOYHO TIOXO0KA HA JIBE Mpeaslaymue. B Hell Takke HEOOXOAMMO MPOBECTU
nepebop B IIUKIIE HEKOTOPOTO KOJMYECTBA HATYpaJbHBIX YHCEN Ha MPEaMET OOHApYKEHUs AeTuTenei N,
HO TIPY 3TOM HEOOXOJMMO HaWTH HE MEPBbIM U3 HUX C Kakoro-aubo koHma orpeska [1, n] (3to orpesok,
coJIepXKalIfii Bce 4ucia oT 1 70 N BKIIOYUTENBHO), @ TOCUUTATh MX. DTO MOXKHO CHENaTh C MOMOIIBIO
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cyeTyrKa Count, KOTOpbI HY>KHO OOHYJINTh HENOCPEACTBEHHO MEPE BXOAOM B IIUKJI. 3aT€M B YCIOBHOM
omeparope if B camyuae ucTuHHOCTH yciaoBus aenuMoctd yucia N (N mod i = 0) Hy)KHO yBEIHYHBATH
cYeT4MK COUNt Ha equHMIlY (3TO YAOOHO JIeaTh C MOMOIIBIO oriepaTopa inc).

AJITOPUTM Ha €CTECTBEHHOM SI3BIKE:
1) Beoxan;

2) OOHnyneHue nmepeMeHHon count (B criny He0OXOAMMOCTH PaboTaTh C €€ 3HaUeHHEM Oe3 Ipe/IBa-
PUTEIILHOTO MPUCBANBAHUS €l KaKoro-1r00 4uciia)

3) Bamyck mukia, Ipu KOTOPoM i u3mensiercs ot 1 1o n. B nukie:

1. Ecnu n genutcs Ha | (TO €CTh, OCTATOK OT JeiieHHs yncia N Ha | paBed 0), TO yBelInYMBaeM
3HA4YEHUE NepeMeHHon count Ha 1;

4) BbIBOJ HA DKpaH 3HAYCHUS TIEPEMEHHOM Count.

Kon:

1. program CountDiv;

2.

3. var

4. i, n, count: word;

5.

6. begin

7. readln (n) ;

8. count := 0;

9 for i := 1 to n do begin
10. if n mod 1 = 0 then inc(count)
11. end;

12. writeln (count)
13. end.

3apava Ne 17. NpoBepuTtb, ABNSAETCA NN 3aaHHOE HaTyparibHOEe YMCIO NPOCTbIM

®opmyaupoBKa. J[aHo HaTypanbHOE yucio. [IpoBepuTh, ABASETCS JIU OHO TPOCTHIM.

HpHMe‘{aHI/ICZ IMPOCTBIM HA3BIBACTCA HATYPAJIBbHOC YUCIIO, KOTOPOC HMMECT POBHO JIBAa PA3JIMYHBIX
HATYpPAJIbHBIX ACIUTCIIA: CANHUIY U CaMO 3TO YUCIIO.

Pemenue. 3aa4a OTIIMYACTCS OT MPEIBIAYIIEH TOJBKO TEM, YTO BMECTO BBIBOJIA HA DKpaH 4KCia
JIeTIMTENEH, CoJieprKallerocs B IepeMeHHol COUNt, HeoOXOANMO BBIIOJIHUTH MPOBEPKY PaBEHCTBA CUET-
gyuka yucay 2. Eciu y uncna HalIeHO BCEro JBa JENUTENs, TO OHO MPOCTOE U HYXKHO BBIBECTHU IMOJIOMKH-
TENBHBII OTBET, B IPOTHBHOM CIIy4ae — OTPULATENbHBIA OTBET. A TIPOBEPKY Yepe3 YCIOBHBIH Oreparop,
KaK Mbl YK€ 3HaeM, MOXKHO 3aMEHUTh Ha BBIBOJ] pe3yJIbTaTa CaMOT0 OYJIEBCKOTO BBIPAKEHHS C TOMOIIBIO
omepatopa Write (writeln).

Koa:
1. program PrimeTest;
2.
3. var
4. i, n, count: word;
5.
6. begin
7. readln (n) ;
8. count := 0;
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9. for i := 1 to n do begin
10. if n mod i = 0 then inc (count)
11. end;
12. writeln (count = 2)
13. end.

3apayva Ne 18. BbiBeCcTH Ha 3KpaH Bce NMpocTbie Yncna Ao 3agaHHoro

(I)OpMy.TII/Ip()BKa. HaHO HaTypaJlbHOC YHUCIJIO. BriBecTn Ha OKpaH BCE IMMPOCTBIC YHUCJIa 10 3aJaHHOI'O
BKIIOYHUTCIIBHO.

Pemenmne. B peniennn qaHHOM 3aa4 UCIIOJIB3YETCS PEIICHUE TTPEAbITYIICH.

Ham Heo0XoauMo Ipou3BECTH TECT MPOCTOTHI YUCIA, KOTOPBIM ObUT ONMMCAaH B PELHICHUU TPEabIIy-
IIeif 33/1a9H CIIEAYIOUIMM KOIoM (0003HAYUM ero Kak Kof 1):

count := 0;
for i := 1 to n do begin
if n mod 1 = 0 then inc (count)
end;
writeln (count = 2);

3nmeck N — mpoBepseMoe Ha MPOCTOTY 4ucio. HamomHuM, 4TOo JaHHBIA (parMeHT KoJa B IUKIIE
POBEPSET, ACIUTCSA JU N HA KaXa0¢e | B OTpe3ke oT 1 70 caMoro N, u eciik N ASIUTCS Ha |, TO YBEJIUYH-
BaeT cueTyuk count Ha 1. Korja nuki 3akaHuMBaeTCs, Ha 9KpaH BBIBOJUTCS pe3yJIbTaT MPOBEPKH PaBEeH-
CTBA CYETYMKA YUCITY 2.

B namiem jxe ciiydae HY>KHO ITPOBECTH IPOBEPKY HA MPOCTOTY BCEX HATypalbHBIX yuceld OT 1 10
3agaHHOro yKcia (0003HaunM ero kak N). CieaoBaTeabHO, MbI JOJDKHBI MOMECTUTh KOA 1 B IMKII 1O
BceM K ot 1 1o n. Takke B CBS3U ¢ 3TUM HEOOXOAMMO 3aMeHUTh B Koae 1 maentuduxarop N Ha K, Tak
KakK B JIAHHOM DEIICHUU MPOBEPSIOTCSA Ha MPOocToTy Bce umncia K. Kpome Toro, Temepb BMeCTO BBIBOJA
OTBETa O TOATBEPKICHUN/OTMPOBEPKEHUH MPOCTOTHl K HEOOXO0IUMO BBIBECTH CaMO 3TO YHCIIO B Cllydae
MIPOCTOTHI:

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

0060011251 BBITIIECKa3aHHOE, PUBENIEM aJITOPUTM Ha €CTECTBEHHOM SI3BIKE:
1) Bsoxn;
2) 3amyck nuKia, mpu KotopoM K m3mensiercs ot 1 o N. B mukie:
1. OOnynenue nepeMeHHOM count;
2. 3amyck IMKJIa, Ipy KOTOpoM | uamensiercs ot 1 o K. B nukie:
a. Ecmu k genutes Ha i, To yBenn4yrBaeM 3HaU€HHE EpeMEeHHOI count Ha 1;

3. Ecnum count =2, BeIBoIMM Ha dKpaH uncio K u cumBoi mpoberna.

Kon:
1. program PrimesToN;
2.
3. var
4. i, k, n, count: word;
5.
6. begin
7. readln (n) ;
8. for k := 1 to n do begin
9. count := 0;




Jannn Qymucros: «Pemenne 50 THNOBBIX 32124 110 IPOrPpaMMHPOBAHMIO Ha si3bIke Pascal» 21

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.

BorunciimTebHast CJI0KHOCTB. B 1aHHOI 3a/1a4e MBI BIIEPBbIC CTOJKHYJIHCh C BIOKCHHBIM I[HK-
7oM (KOTJa OJIMH LUK 3aIlyCKaeTCsi BHYTPU JAPYroro). DTO O3HAYaeT, YTO HAIll ajJrOPUTM UMEET HeJH-
HENHYIO CII0)KHOCTh (IIpU KOTOPOM KOJIMYECTBO BBINOJIHEHHBIX ONEpALMi PaBHO Pa3MEPHOCTH MCXOJHBIX
IaHHBIX (B HAILIEM ClIy4ae 3TO N — KOJIMYECTBO YKCEIN) IUIFOC HEKOTOPOE KOJIMYECTBO 00sI3aTeIbHBIX OIle-
paropos).

JlaBaiiTe mocuyMTaeM KOJHMYECTBO BBINOJHEHHBIX ONEPALMA B YaCTHOM ciiydae. MTak, mycTh HE0O-
XOJIMMO BBIBECTH BCE HATYpaJIbHBIE MPOCTHIE YKciia A0 yucia 5. OueBUIHO, 9YTO MpoBepKa ducia 1 mpoi-
et B 1 + 2 mara, yucna 2 — B 2 + 2 mara, uncia 3 — B 3 + 2 mara u 1. 1. (mpuOaBIeHHas TBOHKA K Kax-
JIOMY YHCITy — JiBa 00s3aTEeIBHBIX OlepaTopa BHE BHYTPEHHETO IMKJIA), TAK KaK MBI IPOBEPSEM JCITATEITH
BO BCEM OTpe3Ke OT 1 JI0 IpoBepseMOro 4ucia. B UTore KOJM4ecTBO IMPOBEACHHBIX ONEpanuid (BBITOJI-
HEHHBIX OIIEPaTOPOB HA HU3ILIEM YPOBHE) MpEACTaBIAET co00l cymmy: 3 +4 + 5+ 6 + 7 (Takxke omylieH
00s13aTeIbHBIN OlepaToOp BBOJA BHE TJIABHOTO (BHEIIHETO) Iukia). O4eBUIHO, YTO MPHU BBIBOJE BCEX
MPOCTBIX YHCET OT 1 0 N IpHUBEIeHHAs paHee CyMMa OyJIeT TaKOM:

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

I7Ie BMECTO MHOTOTOUYHMS HY>KHO JIONKCATh BCE HEAOCTAIOIINE WICHbI CyMMbl. OUE€BHIHO, YTO 3TO CyMMa
nepBbiX (N + 2) wieHOB apu(pMETHIECKON MPOTPECCHH C BBIYTCHHBIM U3 HEE YHCIIOM 2.

Kaxk u3BecTHO, cymMa K mepBbIX 4ieHOB apr(pMETHYECKO# TPOrpeccuu BeipaxeHa GpopmyIioii:
+a
S, = &tac
2
IZI€ a1 — IIEPBbIN YIEH IPOTrPECCUH, ak — IIOCIECIHUN.

[Toacrasmsist B 3Ty (popMyIly HAIlld UCXOJIHBIE JAHHBIE U YYUTHIBAs HEJAOCTAIOIIEE /IO MOJTHOU CyM-
MBI YHCTIO 2, TIOJIy4aeM CJIEIYIOUIEE BbIPAKEHUE:

2
1+(n+2) (n+2)+(n+2)" 4 n+2+n*+4n+4-4 n’+5n+2 1 , 5
Sn:—(n+2)—2: ——= = =—n"+—-n+1
2 2 2 2 2 2 2
UToObI HAaWTH ACUMITOTUYECKYIO CII0KHOCTh aJITOPUTMA, OTOPOCUM KOA(PDHUIIUEHTHI TIPU TIEPEMEH-
HBIX U CJlaraéMble ¢ HU3LIUMU CTENEHSIMU (OCTaBUB, COOTBETCTBEHHO, CIIAraéMoO€ C CaMOM BBICOKOH cTe-
nenpio0). [Ipy 5TOM y Hac ocTaeTcs wieH N2, 3HaUMT, aCHMIITOTUYECKAs CI0KHOCTh anroputMa — O(n?).

KoneuHo, B panbHeiieM Mbl He OyleM Tak HOAPOOHO HAXOJIUTh ACUMIITOTHYECKYIO CIIOKHOCTb
QITOPUTMOB, a TeM 00Jiee, BBIYUCIATH KOJTUYECTBO TPeOyeMbIX Orepaluii, 4T0 UHTEPECHO TOJIbKO Teope-
tuuecku. Ha camom jene, KOHEUHO, HAC MHTEPECYET JIMIIb HOPSI0K pocTa BpEMEHU paboThl alroputMa
(konmuyecTBa HEOOXOIMMBIX OIepalnii), KOTOPbIi MOYKHO BBISIBUTH U3 aHAJIW3a BJIOKEHHOCTH LIMKIIOB U
HEKOTOPBIX JAPYTUX XapaKTEPUCTHUK.

3apaya Ne 19. BoiBecTH Ha 3KpaH nepBbIX N NPOCTbIX YMucen
q)OpMyJ'II/IPOBKa. J_—[aHO HATypaJlbHOC YHUCIIO N. BreiBecTu Ha 9KpaH n MEPBLIX MPOCTBIX YHCCII.

Hanpumep, npu BBOzE uncna 10 nmporpamma osmkHa BeiBectn otBeT: 23 57 11 13 17 19 23 29

Pemenne. Ota 3aava IMoxXoxKa Ha MpEAbIAYIIYIO TEM, YTO 3ACCh HAM TOKEC HGOGXOI[I/IMO IIpOBCPUTH
BCC€ HATypaJbHBIC YHCJIa HA HCKOTOPOM OTPE3KE, HA 3TOT pa3 HUCIOJIB3YA €€ OAWH CYCTUYUK JJIA IIOACYC-
Ta HalJEeHHBIX MMPOCTHIX. O,Z[HaKO Ha 3TOT pa3 Mbl HC MOXKXEM Y3HATb, CKOJIBKO NNPUACTCA INPOBCPUTHL YU-
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cell, ToKa He HacyuTaeTcs N mpocThiX. Clie0BaTeNbHO, 3/I6Ch HAM HE MOJXOAMT UK fOr, Tak Kak Mbl He
MO>KEM MOCYUTATh HEOOXOAMMOE KOJIMUECTBO UTEPAIIHIA.

3neck HaM niomoxet 1k While. HanomuuM, uto Tesno mukina While moBTopsiercs 10 Tex mop, moka
OCTaeTCsl UCTUHHBIM OYJICBCKOE BBIPOXKCHUE B €r0 3aroJIOBKE (IIOATOMY €ro ellle Ha3bIBAIOT IIMKIOM C
npeayciaoBuem). Tak kak While He ¥MeeT nepeMeHHON UKIa, KOTOpas YBEIWYHMBACTCS Ha | ¢ KaKIbIM
CIICYIOIIUM LIaroM, TO IPH €ro UCIOIb30BAHMH HEOOXOIUMO 00ECIIeUnTh U3MEHEHNE HEKOTOPBIX Iepe-
MCHHBIX B TeJI€ IIMKJA, OT KOTOPBIX 3aBHCHUT YCIIOBHE B €r0 3aroJIOBKE, TAKMM 00pa3oM, YTOOBI TIPH J0-
CTH)KEHHH TPeOyeMOro pe3ysibTaTa OHO CTaJIO JIOKHBIM.

Tak kak MbI JJOJDKHBI HAMTH U BBIBECTH N MEPBBIX MPOCTBIX YHCEN, MOJCYUTHIBAS MX, U C KaXKIBIH
HalICHHBIM IIPOCTBIM YHCJIOM HEKOTOPBIH cueTyrK (MycTh 3T0 OyneT Primes ¢ HayanbHbIM 3HaueHueM 0)
yBeJIHuyHMBaeTcs Ha 1, To ycinoBuem B 3aronoBke While Oyzuer Beipaxkenue primes < n. MHeiMu ciioBamu,
LIMKJI TIPOJIOJDKACTCS, TIOKa YHCIIO HAICHHBIX YuceN MeHblne Tpedyemoro. Ha nmocnennem e mare 0y-
JIeT BBIBEACHO ITOCIEIHEE YHCIIO, PriMes cTaHeT paBHBIM N W CIEAYIOLIETo Iiara IUKiIa yxe He OyJer,
TaK KaK yCIIOBHE B €r0 3ar0JIOBKE CTAaHET JIOKHBIM. Ha 3ToM paboTa nporpammel OyzeT 3aKkOHYEHA.

[IpoBepsiThCs Ha MPOCTOTY OyIET HEKOTOpOe Yuciio K, KoTopoe ¢ Kaxao0l ntepanueii nukia oos3a-
TEJIbHO OyneT yBeauuuBaThcs Ha 1 (TakuM 0Opa3oM, Mbl OyzieM ABUraThCs 110 OTPE3KY HATypaJIbHBIX M-
CeJI, TIOKa He BBIOEPEM U3 HEro 331aHHOE KOJIMYECTBO MTPOCTHIX).

AJITOPUTM Ha €CTECTBCHHOM SI3bIKE:
1) Bsoxn;
2) OOHyseHue nepeMeHHON Primes;
3) IlpucBauBanue nepeMeHHo K 3HaueHus 1;
4) 3amyck IHKJIA ¢ MpeaycioBreM Primes < n. B mukie:

1. OOnyneHue nepeMeHHoi count;

2. 3amyck IMKIa, Ipyd KOTOpoM | uamensiercs ot 1 1o K. B muke:

a. Eciu K menures Ha i, To yBennyrBaeM 3HaUYeHHE MepeMeHHoM count Ha 1;

3. Ecmu count = 2, BeIBOAMM Ha 3KpaH 4uciio K, cuMBoI mpo0enia U yBelInYMBaeM 3HAUCHHUE
cueTyrKa primes Ha 1;

4. VYpenuuuBaeM 3HaueHue K Ha 1.

Kona:
1. program FirstNPrimes;
2.
3. var
4. i, k, n, count, primes: word;
5.
6. begin
7. readln (n) ;
8. k :=1;
9 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
lo. write(k, " ');
17. inc (primes)
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18. end;
19. inc (k)
20. end

21. end.

BbImonHuM py4yHyI0 MPOKPYTKY alropuTMa, B3siB B KadecTBe N uucio 2. [Ipu atom Oyaem yxe mno
NPUBBIUKE KPACHBIM LIBETOM O0O3HAYaTh IMEPEMEHHBIC, M3MEHMBILIHECS IIOCIIC BBIMOJIHEHUS TaHHON
CTPOKH, a MPOYEPKOM T€, KOTOPBIE HA JAHHOM IIare HE ONPEACIICHbI, TAK KAK aJTOPUTM 10 HHUX €IlE «HE
nourem. [Ipyu mOBTOpEeHUH MIATr0OB IIMKJIA UTEPAIMU SBHO CUYUTATh HE Oy/ieM (XOTs JETKO YBUAETh, YTO UX
HOMEPAM IOJHOCTBIO COOTBETCTBYET M3MEHSIOIIASCS MOCIE KaXKI0I0 OYEPETHOIO BBIIIOJIHEHHUS Tena Ie-
pemennas K), u B Tabnuie Oy/er ykasaHa JIMIIb Ta CTPOKa, KOTopas BeIoJHsAETCS. Ha Tex marax, Ha Ko-
TOPBIX IEPEMEHHbIE HE U3MEHSIOTCS, Oy/IEM MOSCHSTH CMBICI BBIMOTHSIOIIMXCS OTIEPaTOPOB.

JIJist HATTISTHOCTH BCE KE OTIEIMM JPYT OT JAPYra YeTHhIC U HEUCTHBIC IIArM OCHOBHOTO IIHMKJIA
while, mpu 3TOM ero BHyTpeHHHI UK OyJAeM CUHNTATh CAMOOYCBHIHBIM U B CTpoke 12-14 Gynem (duk-
CUPOBATh T€ 3HAYCHUS NIEPEMEHHBIX, KOTOPBIC OYAYT MOJIyYEHBI IO BBIXOIY U3 HETO.

Ne cTpoku n k primes i count
7 2 — — — —
8 2 1 — — —
9 2 1 0 — —
10 (primes < n) = true — BX0AUM B IIUKJI
11 2 1 0 — 0

12-14 2 1 0 or 1 o 1 1

15-18 (count = 2) = false
19 2 2 0 — 1
10 (primes < n) = true — BXOAUM B IIUKJI
11 2 2 0 — 0

12-14 2 2 0 or 1 0 2 2
15 (count = 2) = true
16 BeiBox uncina K (to ectsb 2)

17-18 2 2 1 — 2
19 2 3 1 — 2
10 (primes < n) = true — BXOAUM B ITUKJI
11 2 g 1 — 0

12-14 2 3 1 orl no3 2
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15 (count = 2) = true
16 BeiBoj uncia K (o ects 3)

17-18 2 3 2 — 2
19 2 4 2 _ 2
10 (primes < n) = false — nporpamma 3aBepiieHa

Kak Buaum, onucaTte IEHCTBHS JaXKe TAKOI'O JIEMEHTAPHOIO AJITOPUTMA U JIaXe MPU CTOJIb MAJIbIX
UCXOJHBIX JaHHBIX — JOCTaTOYHO TPYAOEMKas U TPYAHO IIPOBEpseMas 3a7ada, IOdTOMY OYEHb BaXKHO
IOHMMATh JIOTMKY CaMOM IPOrpaMMbl U YMETh MPEACTABIATh ce0€ LIETOCTHYIO KapTUHY €€ IOBEIEHUS C
MHUHHMMaJIbHBIMHU IOTPEOHOCTSIMH B MOJICIUPOBAHUM.

BorunciimTebHast CJI0KHOCTb. Tak Kak B JJAaHHOW 3ajjaye B IVIABHOM IMKJIC TIPUCYTCTBYET BIIO-
’KEHHBIIi, B KOTOPOM IPOUCXOAUT poBHO K omepariuii (CI0KHOCTD 3TOI KOHCTPYKLUH MbI OIPEICITIIN B
3amave 18), To ero ci0xkHOCTh ABHO He MeHbine O(N?) K IPEBBILAET €€, TAK KaK HaM SBHO HEOOXOIMMO
BBIIIOJIHUTH O0Jiee YeM N MIaroB IIaBHOTO LUKIA. [Ipy 3TOM TOYHOCTH pacyera CIO0KHOCTH 3aBUCHUT OT
pacrpeeseHus IPOCTHIX YUCEN, KOTOPOE OMMCHIBACTCS C MOMOIIBIO JOCTATOYHO CJIOXHBIX MaTeMaThu4e-
CKHX IIPUEMOB U YTBEPIXKJCHHIA, TAK YTO MBI HE OyJIeM Jajiee pacCMaTpUBATh ITY 3a1ady.

3apaya Ne 20. lNMpoBepuThb, ABNsIeTCA NN 3afaHHOe HaTyparnbHOEe YUCSIO COBEPLUEHHbIM

®opmyanposka. /[ano HaTypanbHoe uncio. [IpoBepuTs, ABISETCS JIM OHO COBEPIIICHHBIM.

[TprmeuaHue: cOBEPILIEHHBIM YHCIOM Ha3bIBA€TCSl HATYpaJIbHOE YMCIIO, PABHOE CYMME BCEX CBOUX
COOCTBEHHBIX JenuTesei (To ecTh HaTypallbHbIX ACIUTENeH, OTIMYHBIX OT caMmoro uucia). Hampuwmep, 6
— COBEpIIEHHOE YUCII0, OHO UMEET TPU COOCTBEHHBIX Jenutens: 1, 2, 3, u ux cymma paBHa 1 +2 + 3 =6.

Pemenne. DTa 3a1aya HanoMuHaeT 3aga4vy 16, B KOTOpoil Hy)KHO OBIJIO HAlTH KOJIMYECTBO BCEX
HaTypaJIbHBIX JICTUTEINCH 331aHHOTO Yrciaa. HamoMHUM KO/ €e OCHOBHOM YacTu (Ha30BeM ero koaom 1):
count := 0;

for i := 1 to n do begin
if n mod 1 = 0 then inc(count)
end;

Kak BuaHO, B 3TOM LIMKJIE MPOBEPSIETCA AETMMOCTh YHCIIa N HAa BCE YMCia OT 1 10 N, mpuyem npu
KQ)KJIOM BBIMIOJIHEHUU YCJIOBHS JIETMMOCTH YBEJIMYMBAETCS Ha | 3HaUeHHE cueTyuka Count ¢ moMomibio
¢byukuu inc. YtoOsl mepenenats 3TOT KO MO TEKYIIYIO 3a/1a4y, HY)KHO BMECTO HHKpEMEHTaIuu (yBe-
JUYEHUs 3HAYEHUS) MIEPEMEHHON-CUeTYNKA TPUOABIISITh YUCIOBBIE 3HAUCHHSI CaMUX JIeJUTeNeld K HeKO-
TOPOM MePEMEHHOM I XpaHEHHUSI CyMMbI (0OBIYHO €€ MHEMOHHYECKH Ha3bIBalOT SUM, 4TO B TEp. C aHTJL.
03HAYaeT «cymMMay). B cBs3H ¢ 3TUM omeparop

if n mod 1 = 0 then inc(count);

B Kojie 1 Terepp y)xe OyAeT BBIMISACTh TaK:
if n mod i = 0 then sum := sum + 1i;

Kpome Toro, 4ToObI HE YUUTHIBAJIOCH CAMO YHUCIIO N MPH CYMMHPOBAHUU €r0 JIEUTeNeH (HaCKOIb-
KO MBI IIOMHHUM, 3TOT JEIUTEIb HE YYHTHIBACTCSA B paMKaxX OIMpPEICIICHUS COBEPIICHHOTO YKCA), UK
JIOJDKEH TPOJIOJIKATHCS He 110 N, a 1o N — 1. [IpaBna, eciii roBOpUTH TOYHEE, TO IMKJI CJIEJ0BAIO ObI MPO-
BouTh 70 N div 2 (Takke 370 00Cykaanoch B 3amade 14), Tak Kak Jr000€¢ YHCIO N HE MOXKET MMETh
OOJBIINX JIENIUTEIICH, HHAYe YACTHOE OT JCJICHHS JIOJKHO OBITh HECYIIECTBYIOUIMM HATYPAIbHBIM YU CIIO
Mexay 1 u 2.

EnuHCcTBEHHOE, YTO OCTAHETCS TEIEph CHIENaTh — 3TO BBIBECTH OTBET, CPABHUB YKCIIO N C CYMMOU
€ro JeNuTeNIel SUM Kak pe3ysbTaT OyJaeBCKOro BhIpakeHus yepes Writeln:
writeln(n = sum) ;
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Kon:

1. program PerfectNumbers;

2.

3. var

4., i, n, count: word;

5.

6. begin

7. readln (n) ;

8. count := 0;

9 for 1 := 1 to n div 2 do begin
10. if n mod i = 0 then sum := sum + i
11. end;

12. writeln(n = sum)
13. end.

3apaya Ne 21. lNpoBepuTb, ABNAIOTCA NU ABa HaTypanbHbIX YACNa APYXECTBEHHbIMU

®opmyaupoBka. /[aHbl 1Ba HATYpalbHBIX 4Hcia. [I[poBepuTh, SBISIOTCA U OHU JAPY>KECTBEHHBI-
MHU.

[Tpumeuanue: APYKECTBEHHBIMH YMCIAaMH Ha3bIBAIOTCS JIBA PA3UYHBIX HATYpaIbHBIX YMCIA, IS
KOTOPBIX CyMMa BCEX COOCTBEHHBIX JEJIUTENICH IIEPBOT0 YMCiIa paBHA BTOPOMY YHCITY U CyMMa BCEX COO-
CTBEHHBIX JICTUTENIeH BTOPOTO YUCIIA PaBHA IEPBOMY YHCITY.

Hampumep, 220 u 284 — napa Apy>KeCTBEHHBIX YHCEN, [IOTOMY UTO:

Cymma cobctBeHHbIx aenureneit 220:1+2+4+5+10+11+20 + 22 + 44 + 55+ 110 =284
Cymma coOcTBeHHBIX aenureneit 284: 1+2 +4 + 71 + 142 =220

Pemenne. Ota 3a1aya HarnoMuHAeT 3aaa4y 19, Tak kak B HEH MBI TOK€ CUMTAIN CYMMY COOCTBEH-
HBIX JISTUTENICH BBEJICHHOTO YHCIIa, a 3aTEM CPABHUBAIH ATY CYMMY C CAMUM YHCIIOM, TIPOBEPSIS €ro Ha
IpeMET COBEPLICHHOCTU. B TaHHOM e ciydae HaM HY)KHO HallTH HE TOJbKO CyMMY COOCTBEHHBIX J€-
JUTesIel mepBoro yrcia (0003HaUYMM YKCIIO Kak N1, a cymMMy ero JenuTenei Suml), Ho ¥ BTOporo yucia
(Bo3pMeM 0003HaueHUs N2 U SUMZ2 COOTBETCTBEHHO). Torna OTBETOM B 3a/lauye MOCIYKUT CPaBHEHUE:
(n1 =sum2) and (n2 = suml). Kcrartu, 37ech BIiepBbie B HAIllEM MMOBECTBOBAHUH MbI HCIIOJIb3yEM JIOTH-
YecKue omnepanuu (HamoMHHM, 4TO Jjorndeckoe Beipakenne X1 and X2 npuHUMaeT 3HaYCHHUE MCTHUHBI
TOTJa M TOJMBKO TOTJA, KOTJa UCTHUHHBI OyneBckue BblpaxkeHUs X1 u X2, a B OCTaIbHBIX CIy4asX OHO
NPUHUMACT JIOKHOE 3HAYCHUE).

OnHako MpeIIoKEHHYI0 CXeMY MOXHO YIMpocTuTh. [lokaxkeM 5To Ha mpuMmepe: MycTh JaHbl YhClia
8 u 4. CunraeM cyMMy cOOCTBEHHBIX Aenuteneld uncia 8: 1 + 2 + 4 = 7. DT0 4nCIO OTIAUYHO OT 4, TI0-
JTOMY Mapa y>Ke He COOTBETCTBYET OMPEENICHUIO APY>KECTBEHHBIX uncel. MOXHO cpa3y BBIBECTH OTpHU-
1aTeIbHBIN OTBET, M30€KaB MO/ICUeTa CYMMBI JenuTesieil Broporo uncia. Eciau Obiu OBl 1aHbl yncia 8§ u
7, To He0OXO0IMMO OBLIO ObI BEIUMCIUTH CYMMY COOCTBEHHBIX JeTUTeNel uncna 7, oHa paBHa | (Tak kKak
oHO TipocToe). Termepp HEOOXOIUMO CPAaBHUTH CYMMY COOCTBEHHBIX JICNUTEJIEH BTOPOTO C TIEPBBIM UM C-
JIOM: TaK Kak |1 OTIUYHO OT 8, 4rciia He IPYKECTBEHHBIE.

[MTokaxem Ha OJOK-CXeMe, KaK MOYKHO Pa3BETBUTH MPOrpaMMy (BBIYHCICHHE 000X CyMM HE M300-
paxaercs):



Jannn Qymucros: «Pemenne 50 THNOBBIX 32124 110 IPOrPpaMMHPOBAHMIO Ha si3bIke Pascal»

26

BBIUHMCIIEHHE SUM1

Aa HET

A 4 A

BBIUMUCIIEHHE SUM?2 BBIBOJI
'False'

\ 4

writeln(sum2 = n1)

Takum oOpa3om, 6e3 JIOrHuecKUx Orepanuii MOXKHO U OOONUTHUCH.

Kona:

1. program AmicableTest;

2.

3. var

4. i, nl, n2, suml, sum2: word;

5.

6. begin

7. readln(nl, n2);

8. for i := 1 to nl div 2 do begin
9. if nl mod i = 0 then suml := suml + i
10. end;
11. if suml = n2 then begin
12. for 1 := 1 to n2 div 2 do begin
13. if n2 mod i = 0 then sum?2 := sum2 + i
14. end;
15. writeln (sum2 = nl)
l6. end
17. else begin
18. writeln ('False')
19. end
20. end.

3apava Ne 22. Hantin Hanbonbwnn ooWMIK fenuTenb ABYX HaTypanbHbIX Yucen

®opmyaupoBka. J[aHbl ABa HATYpaJdbHBIX yKcia. Hailtu ux HanOonpmuii o0Imuii 1enurens.

[Tpumeuanue: HanbOonbuM oOmMM nenuteneM (cokpamenHo numyt HOJI) nByx HaTypaibHBIX

qrceN M ¥ N Ha3bIBaeTCsl HAMOOBIINK U3 UX o0mwx aenurenei. Odo3nauenue: HOJ(m, n).

[Tpumeuanue 2: oOUM JENUTENEM JABYX HAaTypalbHBIX YHCE HAa3bIBAETCS HATypaJbHOE YHCIIO, Ha
KOTOPOE HAaTypallbHOE YHCII0, KOTOPOE SBJISETCS ACTUTENEM 000UX 3TUX YHCEIL.

Hanpuwmep, naiinem HOJI(12, 8):

Brimmmem Bce penurenu uncna 12: 1, 2, 3,4, 6, 12;
Brimmamiem Bce menurenu unciaa 8: 1, 2, 4, §;

Beiuiiem Bce o0uue nenurenu yucen 12 u 8: 1, 2, 4. U3 aux Hanbounsbiiee yucio — 4. 1o U ecThb
HOJI ancen 12 u 8.

Pemenue. KOHC“IHO, IIpu pCUHICHUA MbI HC 6y,[[CM BBIIIKCBIBATH ACIIUTCIN U BBI6I/IpaTB Hy>KHLII>'I. B
IMpUHIHUIIC, €€ MOXKHO OBLI0 OBI PEIINTH KaK 3aavy 14, Ha4YaB OUKJI ¢ HAUMCHBUICTO U3 NBYX 3aJaHHBIX
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guceln (Tak Kak oHo Toke MoxkeT ObiTb HO/I, nanpumep, HOJ[(12, 4) = 4). Ho MBI BoCIIONb3yeMCsl TaK
Ha3bIBaeMbIM asiropuT™MoM EBkinna nHaxoxaenuss HO/I, KOTOpbIil BBIBEIEH C TOMOIIBI0 MAaTEMaTHYECKUX
MeTo/10B. B camom npocTeiiiiem ciiydae 1S 3aJaHHbIX YUced M U N OH BBITJISAUT TaK:

‘ 1)  Ecnu m nepaeno N, nepetimu kK wazy 2, 6 NPOMUHOM ciyudae evigecmu M U 3aKOHYUMb A2OPUMM,
‘ 2) Ecaum >N, 3amenums M wa M — N, 8 NPOMUBHOM CyHae 3aMeHums N Ha N — M;
' 3)  [Iepeiimu na waz 1

Kak Buamm, B mare 2 Oomplnee W3 JIBYX TEKYIIUX YUCEN 3aMEHSETCS PA3HOCTHIO OOJBIIEro U
MEHBIIETO.

[TpuBenem npumep ais uncen 12 u 8:

a. Tak kak 12 > 8, 3amenuMm 12 Ha 12 — 8 = 4;
b. Taxk xax 8 > 4, 3amenum 8 Ha 8§ — 4 = 4;

C. 4 =4, xoner.

He mipoBojs kKakux-JIM00 pacCyACHHUIA HAJl aITOPUTMOM M HE JIOKa3bIBasi €ro KOPPEKTHOCTH, Iepe-
BEJIEM €ro onucaHue B 6osee 013Ky 1iIst si3bika Pascal hopmy:

ANTOpUTM Ha €CTECTBEHHOM SI3bIKE:
1) Beoxmun;
2) 3amyck HuKia ¢ npeayciosueM M < > n. B nukie:

1. Ecam m > n, To mepeMeHHOH M MPUCBOUTH M — N, HHAYE NIePEeMEHHON N IPUCBOUTH N — M;

3) BeBox m:
Kon:
1. program GreatestCommonDiv;
2.
3. var
4. m, n: word;
5.
6. begin
7. readln(m, n);
8. while m <> n do begin

9. if m > n then begin
10. m :=m — n
11. end
12. else begin
13. n := n - m
14. end
15. end;
16. writeln (m)
17. end.

3apaua Ne 23. HariTu HaumeHbLUee obLee KpaTHOe ABYX HaTypanbHbIX Yucen

®opmy.aupoBka. J[aHsl ABa HATYpaJIbHBIX yKcia. HailTu ux HanMeHsblee obIiee KpaTHOE.

[Ipumeyanue: HaMMEHBIIUM OOIIMM KPATHBIM JIBYX YHCENI M U N Ha3bIBaeTCs HaUMEHbINEee HaTY-
palibHOE YHMCII0, KOTOpoe aenuTcs Ha M u N. O6o3nauenue: HOK(m, n)

Pemenne. 13 teopun urcen usBectHo, uro HOK(m, n) ceszan ¢ HOJ[(M, n) cnenyromum o6pazom:
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m-n
HO/((m,n)
CrnienoBaTenbHO, 711 HAXO0XKICHHUSI OTBETAa HaM HYXHO JIMIIb MCIOJIb30BaTh MPEABIAYIIYIO 3a7auy
HaxoxaeHusa HOJl aByx uucen m u n:

while m <> n do begin
if m > n then begin

HOK (m,n) =

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

Tak kak MCXO/HBIC IEPEMEHHBIC OYAYT UCIIOpPYEHBI B Tpoliecce paboThl anroput™a EBkinaa, Ham
HY’KHO BBIYHMCIIUTH UX HPOU3BEICHUE 10 BXOJa B OMHMCAHHBIA BBIIIE IIUKI U MPHCBOUTH 3TO MPOU3BEE-
Hue nepemenHoit prod (ot anri. product — «rpou3BeeHHEY):

prod := m * n;

[Tocne 3TOr0 HaM OCTAaeTCS BHIBECTH Ha dKpPaH Pe3ysIbTaT apu(METHICCKOTO BBIPAKCHHS B TIPABOI
yactu Hamieit popmyssl. B kauectBe camoro HOJI Oynet ucmnonp30BaThCs epeMeHHast M:
writeln (prod div m) ;

Kcraru, nenenue B hopmysie Oyaet renodncieHHbM (depe3 div) KMEHHO MOTOMY, 4TO €Cld JBa
YyuciIa IeTSATCA Ha HEKOTOPOE YUCIIO, TO U UX POU3BEICHUE TAK)KE JEITUTCS Ha HETO.

Kon:

program LeastCommonMult;

1.

2.

3. var

4. m, n, prod: word;
5.

6.

.

8

begin
readln(m, n);
prod :=m * n;

9. while m <> n do begin
10. if m > n then begin
11. m :=m — n
12. end
13. else begin
14. n :=n - m
15. end
16. end;

17. writeln (prod div m)
18. end.

3apava Ne 24. Beluncnurtb X"

®opmyanpoBka. [lansl HaTypabHBIC yncaa X U N (KOTOPOe Takke MOXKET ObITh paBHO (). Berumc-
auTh X"

Pemenne. /{751 TOro 4ToOs! pemInTh 3Ty 33/4a4y, BCHOMHUM OINpPEIETICHUE CTENIEHU C HaTypalbHbIM
nokasareseM: 3anuch X" 03Ha4aeT, YTO YUCIO X YMHOKEHO caMo Ha cebs N pas.

Cpazy u3 onpeneneHus BUIHO, YTO 3/I€Ch 3apaHee U3BECTHO KOJUYECTBO MOBTOPEHUI MPU BHIYHC-
JICHUU pe3ysibTaTra, TaK 4YTO 3aJiaua JIETKO peraetcs dyepes muki for. BerxoauT, Mbl KOTUPYEeM HCXOTHOE
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YHCIIO X B HEKOTOPYIO mepeMeHHyto res (ot aHri. result — «pesysnbraTy), a 3aTeM mpocTo yMHOXKAeM ero
Ha X N pa3? He cTOUT TOPONUTHCS C OTBETOM.

Paccmotpum npumep: 3 =3 * 3 * 3 * 3 = 81. Eciu mocMOTPETh Ha 3Ty 3alUCh, TO MBI BHUM, 4TO
BO3BEJICHUE B YETBEPTYIO CTENEHb KAaK BBIPAXKEHHE COJCPIKUT YEThIPE ClIaraeéMbIX, HO TOJILKO TPH olepa-
[IMY, TaK KaK MbI C TIEPBOTO I1ara JOMHOaeM 4uciio 3 Ha Tpu Tporku. Toraa peanusaius ujaeu u3 adb3a-
11a BhIlIE Oy/eT AaBaTh YMCIO B CTeNeHU Ha 1 Gombiiie, yeM TpedyeTcs.

Kakoii MoxxHO nipuyMats Bbixoa? Harpumep, MOKHO COKpaTUTh LMK HA OJIHY ONEPALIUIO, HO YTO
Toraa OyJeT Mpyu BbIUMCIEHUH HyNeBo# cteneHu? Kak u3BecTHO, 11000€ YHUCIIO B HYJIEBOM CTENEHH JaeT
1, a 31ech mpu BBOJIC B KA4eCTBE N HYJISI IPUBEACT K TOMY, YTO HE OYJET OCYLIECTBICH BXOJ B LUK (TaK
KaK HE CYLIECTBYET LIeIOYUCICHHOro orpe3ka oT 1 no 0) u B MTOre Ha BBIXOJ TaK M IHOMIET MCXOIHOE
YUCIIO X.

A 4TO, eCIM M3MEHHTh CXeMY YMHOKEHHs Tak: 3% =1 * 3 * 3 * 3 % 3 = 819 Tak Mbl MOXEM CpaB-
HAThH MOKa3aTelb CTENEHU U YUCIIO TPeOYyeMBIX ONepaluid, Ja U C HYJICBOW CTENICHbIO BCE CTAHOBUTCS
IPOCTO, TaK Kak MpH BBOJE B KadecTBe N HYJs He OydeT OCYIIECTBISATHCSA BXOJ B IIMKJI M Ha BBIXOJ B
nporpamme mnoiaer yucio 1!

Tenepp alrOpUTM Ha ECTECTBEHHOM SI3BIKE:

1) BBoa X wun;

2) IlpucBauBaHue nepeMeHHOM IeS uucia 1;

3) 3amyck 1nMKIa, IpU KOTOpoM | u3mensiercs ot 1 1o N. B nukie:
1. TlpucBaumBaem nepeMEHHOI Fes 3HaueHue res * X;

4) BbIBOJ IIEPEMEHHOI I'eS.

Koa:
1. program Exponentiation;
2.
3. var
4. X, n, i, res: word;
5.
6. begin
7. readln(x, n);
8. res := 1;
9. for i := 1 to n do begin
10. res := res * x
11. end;
12. writeln (res)
13. end.

KCTaTI/I, CTOUT IIOHHUMATh, YTO 00BSBIIEHHE nepeMeHHoﬁ res IIpHU UCIIOJIB30OBAHUU THUIIA Word 0-
CTaTOYHO yCIIOBHO, TaK KaK 3TOT THUI IpUHUMAET 3HaueHus oT 0 1o 65535, 4yTo Ha eAMHUIlY MEHBILIE YHC-
na 2562, X0oTs BBOJWTH B MPOTPaMMY MOXKHO UHCIIA, TIPEAIOJIAralolIie BO3BEICHNHE B GOJiee BHICOKYIO
crerneHb. Tak Kak B yCIIOBUM 3aJa4M HE CKa3aHO HUYErO O TOM, B KAKOM YHCJIOBOM IIPOMEXYTKE IO X U N
OHa OOJI’)KHa BblIaBaTh KOppeKTHLIfI OTBET, OCTAaBUM 3TO B TAKOM BUJIEC, JOCTATOYHOM JIA IMIPOBEPKU IIPHU-
JIOXKEHHUs1 Ha paboTOCTIOCOOHOCTb.

3apgaua Ne 25. BbluucnuTtb X" o anroputMy 6bICTPOro Bo3BeAeHUsl B cTeNeHb

®opmy.aupoBka. J[ansl HaTypajbHbIE yucia X U N. Berancaute X", HCHOib3ys alrOpuT™M OBICTPOTO
BO3BEJICHUS B CTETICHb:
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2 ndiv2
(x ) | eCJTH N 4eTHO
n
X =

2 ndiv2
X -(X ) , €CJIIM N HEYETHO

Pemenne. Pazdbepem 3TOT 1OKa HESICHBIN aJITOPUTM, NIPEACTABICHHBINA B HAIlEH 3a7aue JIMILIb €A1H-
CTBEHHO# (hopMyI0ii. JIerko MOHSATh, YTO YKa3aHHOE PaBEHCTBO MMeeT MECTo: Hampumep, 34 = 349V 2 =
(3%)% = 9% = 81. JIpyroit npumep: 4° = 4 * (42)°WV2=4* (422 = 4 * 16? = 4 * 256 = 1024. IIpuuem eciu
BBIPA)KEHUE CO CTENEHBIO HEJb3s B OJMH IIar IpeoOpa3oBaTh TAKMM 00pa3oM, TO HEOOXOAUMO HPOI0JI-
XKHTb MIPeoOpa3z0BaHNe BBIPAKEHHS BILIOTH J0 MOIXY4YEeHHUsI KOHEYHOTro oTBeTa. OHAKO KaK TeHeph pean-
30BaTh 3Ty cXeMy?

PaccMOTpHM HpuMep HEMHOTO cliokHee. Beruncium 4’ =4 * (42 =4 * (16)* =4 * 16 * (16%)! =4
* 16 * 256 = 16384. Ctout 0OpaTuTh BHUMaHUE HA TO, YTO HA KAKJIOM IIIare Mpy BBIYUCICHUU U3MCHSI-
€TCS TOJILKO €IMHCTBEHHOE 00padaThIBAIOIIEECs] YMCIIO, & OCTAIbHBIC MHOKUTEIH BBHIHOCSTCS OJTHOKpAT-
HO ¥ HEOOXOJIIMBI TOJIBKO JIJISI TOJTYYEHHSI OTBETA B TIOCIICHEM JCHCTBUH.

qTO6BI HUCKIIFOYUTHb UX U3 PACCMOTPCHUSA, IPU HCUCTHOM TCKYIICM YHCJIC N MBI 6YIICM AJOMHOXAaTb
Ha HUX HEKOTOPYIO MPOMEKYTOUHYIO MIEPEMEHHYIO I, oHadany paBHyio | (KCTaTH, HEYETHOCTh YKCIIa B
Pascal onpenensier ¢pynkiust 0dd), 3arem (y)ke HE3aBUCHMO OT YCJIOBHI) BO3BEIEM B KBajpaT TeKyIee X
U pa3ienuM N Ha 2 ¢ oTOpackiBaHWEM OcTaTKa. [Ipy MOBTOPEHUM ATHX JEHCTBHI Ha HEKOTOPOM Imare N
00s13aTeIbHO CTAaHET PaBHBIM 1. DTO MPOUCXOAUT MOTOMY, UTO JEICHHUE JT0O0T0 HEYETHOTO YKCiia a Ha 2
¢ oTOpachIBaHUEM OCTaTKa PaBHOCHJIBHO JEJICHUIO Ha JBOWMKY uncia (a — 1), KoTopoe SBJISETCS YETHBIM,
U TIpU JICJICHUH, JIBUTASACH T10 IIETIOYKE YETHBIX YKCEJI, Mbl BCETa MpUAeM K eauHule. Yciuopue N = 1 u
Oy/ieT OKOHYaHUEM ITUKIIA ¢ TIpeaycioBueM. [1o BeIxo/ie U3 IUKIa He00X0AUMO OyJIeT B KA4eCTBE OTBETA
BBIBCCTU ITOCJIICAHEC 3HAUYCHUC X, YMHOXXCHHOC Ha r.

Tenepp anropuT™ Ha €CTECTBEHHOM S3BIKE:

1) BBoaXwun;

2) TlpucBauBaHHe MIEpEeMEHHO# I yncna 1;

5) 3amyck nukia ¢ npeayciosuem N < > 1. B muke:
1. Ecnu n HeyeTHO, JOMHOXaeM I Ha X;
2. TlepemeHnHO# X mMpHCBauBaeM 3HaYeHHE X * X;

3. TlepemeHHO# N mpucBauBaeM pe3ysbTaT OT JIEJEHUs 3TOU MepeMeHHON Ha 2 ¢ oTOpachiBa-
HUEM OCTaTKa;

3) BbIBOI BBIp@XKEHHUS X * T

Kon:

1. program FastExponentiation;
2.

3. var

4. X, n, r: word;

5.

6. begin

7. readln(x, n);

8. r := 1;

9. while n <> 1 do begin
10. if odd(n) then r := r * x;
11. X 1= X * x;
12. n :=n div 2
13. end;
14. writeln(x * r)
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15. end.

N3 amanuza AAaHHOTO aJIrOpUuTMa HU3BCCTHO, YTO C€ro ACUMIITOTUYCCKAA CJIOXKHOCTH IOpsAAKa
O(logzn).

3apaya Ne 26. PewunTb KBagpaTHOe ypaBHeHUe 3ajaHHOro Buaa ¢ napameTpom

®opmyaupoBka. J/laHo HartypaibHOEe Yuciio N. BeiBecTH Ha 3KpaH pEIICHUs BCEX KBaJPATHBIX
ypaBHeHuit Buza X2 + 2ax — 3 = 0 114 Bcex a ot 1 710 N.

Pemenne. OTa 33aua oueHb Moxosxa Ha 3aaauy 12. B npunnune, ee MoXHO ObUIO OBl PELIUTH, HC-
HOJIB3Ys KOJI 9TOM 3aJauu, B3sIB IIEPBBIA U MOCIEAHUN KO3PPHUIUEHTH! paBHBIMHA 1 U —3 COOTBETCTBEHHO
W 3aIlyCTUB LHUKJI 110 BceM a oT 1 0 N, yMHOXKHB & Ha 2 BO Bcex GopMyrax.

OpHaKo KCciIeyeM 3TO YpaBHEHHE MATEMAaTHYECKH U TTOIBITACMCsI ONITUMHU3UPOBATH PELICHHE:
1) Haiinem nuckpumunant ypaBHenus: D = (2a) -4.1. (—3) =4a’+12= 4(2512 + 3)

OueBHIHO, YTO HAaii/leHHAs BEJIMYMHA HEOTPULATENIbHA, U, €CIIM OBITh TOYHEe, TO MpH & OT 1 710 N
OHa BCerJa NPUHUMACT 3Ha4YeHHe He MeHbIne 16 (Tak kak npu a = 1 ona pasHa 4 * (1 + 3) =4 * 4 = 16).
CrenoBatesnbHO, Hallle ypaBHEHHE BCET/1a IMEET PELICHUE, IPUYEM UX JIBa.

2) Haiinem opMyiiel KOpHEH ypaBHEHUS:

—2a+,4(a’+3) _ Ja? _ Ja?
( )_ 2a+\/§ a+3 _ 2a+22a +3=—a+ /_a2+3, X, = —a— [2 13

2
Utak, popmyiibl KOpHEW ypaBHEHUS MOJYYEHBI, U TETIEPh TOJBKO OCTAJIOCh BHIBECTH B ITUKIIC 3HA-
YeHHs KOpHeH A1 Bcex a oT 1 10 N, He 3a0bIB clienath BbIBOA GOpMATHPOBAHHBIM (TaK Kak perieHus Oy-
JIyT BEIIECTBEHHBIMHU).

Kon:

1. program MyQuadraticEquation;

2.

3. var

4. a, n: word;

5. X1, x2: real;

6.

7. begin

8. readln (n) ;

9 for a := 1 to n do begin
10 x1l := sqrt(a * a + 3) - a;
11. X2 := —-a - sqgrt(a * a + 3);
12. writeln('a ="', a, ', x1 ="', x1:4:2, ', x2 =", x2:4:2)
13. end
14. end.

3apayva Ne 27. Bbluncnutb 3Ha4eHMe MHOro4YsieHa B TO4YKe

®opmyaupoBka. /laHo HaTypalbHOE YHCIO N, BEIIECTBEHHOE YUCIO X W HAOOp BEIIECTBEHHBIX
qgucen an, an-1, ..., 40. BBIYUCIUTH 3HAaYeHHE MHOTOWICHA N-HOM CcTereHn ¢ Kod(pduimentaMu an, an-1, .
a0 OT OJIHOM EPEMEHHOM B TOUKE X.

[Ipumeyanue: MHOTO4WJIEHOM N-HOM CTENEHU OT OJJTHOM NMEPEMEHHON X Ha3bIBAECTCS BBIPA)KEHUE BU-
aa anX" + anaX™! + .. + a1x + ap, re an, an-, ..., a0 — KO3GUIUEHTHL.
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Pemenne. CoOCTBEHHO, B 3TOM 3a/1a4ue TpeOyeTcss BO3BECHHE MEPEMEHHOM X (TOuHee, KOHKPETHO-
ro ee 3HaveHHsI) B HEKOTOPYIO CTereHb N — 1 pas, a Takxke N oneparuii YMHOKEHHS ¥ N OMepaIuii ciio-
JKeHus. B mpuHImne, /uisi MOJHOLIEHHOTO PEIIeHs] OHA HE TpeOyeT OJTHOBPEMEHHOTO 3HaHUs 0oJiee ueM
OJIHOTO KO3(HIIMeHTa, TaK KaKk Mbl MOXEM B IIMKJIE BBECTU KOA(P(UIUEHT 8n B NEPEMEHHYIO @, YMHO-
XKHUTh ero Ha X" ¥ MPUOaBUTH MOJYICHHOE YUCIIO K NIEPEMEHHOM pe3ysibraTa res (KoTopoii mepes BX010M
B LIUKJI JOJKHO OBITh MPHCBOCHO 3HaueHue () ¥ MOBTOPUTH ATOT Iar Juist Bcex koaddurmenton. Torma

KonuuecTBo onepanuii: (1 + 2 + ... + N + 2n), 4T0 NPUMEPHO COOTBETCTBYET ACHMIITOTHYECKOMN CIIOKHO-
ctu O(n?).

He 3anumasich peanusaiiieil 3Toro ajropurMa, IaBaiTe ONTUMH3MPYeM ero. Hampumep, mycTh Ham
JlaH MHOTOYJIEH TpeTheil cTemeHn asx® + axx? + aiX + ao. BriHeceM 3a CKOOKM 0OIIHiT MHOXKHTEINb X IPHU
CJaraéMblX, B KOTOPBIX 3TO BO3MOXHO. [lomyunm: (a3X2 + apX + a1)X + ao. BeiHeceM 3a CKOOKH X TaKkke U
B II0JIy4E€HHOM BBIpaKEHUHU CO CKOOKamHu, B utore moiaydum: ((asx + a2)x + a1)x + ao.

[Tonyuennyro ¢opmy 3amucu Has3bBalOT cxemoul I'opnepa. OueBUaHO, YTO OHA CYLIECTBYET IS
MHOIO4JIeHa Jr000H cTeneHu.

Urak, umess N = 3 1 Koa(b(bnuI/IeHTH as, d2, a1 1 ao, MBI MOXXEM IMOCUUTATHL €ro 3HAYC€HUE C IOMO-
1IbI0 N onepanuidi YMHOXKEHUS U N ONepanuid CI0KEeHUs, a 3TO 3HAYUT, YTO JJIs BBIUUCICHUS TpeOyercs
nopsiIKa 2N oreparyii ¥ aJropuT™M UMEET JIMHCHHYI0 aCUMITOTUYCCKYIO CIIOKHOCTH O(n), 94TO AEMOH-
CTPHUPYET OYEBUIHOE MIPEUMYIIIECTBO MEPE] NPEABIAYIINM PEIICHUEM.

[TocMOTpHM, KaK MOKET BBITJIAACTD UK, B KOTOPOM BBIYMCIISCTCS 3HAYCHHE MHOTOWICHA B TOUKE.
JIsist 3TOr0 HEMHOT'O M3MEHHMM IPECTABJICHHE B BHAE CXeMbl ['OpHEpa, HE MEHsIsI TIPH 3TOM 3HAYCHUS
muorowieHa: (((0x + az)x + a2)x + a1)x + ao.

Teneps HaMm TpeOyeTcst N + 1 omeparnuii, 0THAKO 3aBe/s IEPEMEHHYIO €S /1JIsl HAKOIUICHUS Pe3yJib-
TaTa, KOTOpas Iepes BXOAOM B UK OyneT paBHa 0, MbI MOXeM, BBOAS K03(DPUIMECHTHI a3, 82, a1 U ao,
[IOCYUTATh 3HAUCHHE MHOT'OYJICHA B OJJHOM ITUKIIC:

res := 0;

for i := 1 ton + 1 do begin
read(a) ;
res := res * x + a

end;

[Mpumeuanue: onepatop read Hy)XeH HaM JJIsl TOTO, YTOOBI MOXKHO OBUIO BBOJIUTH KOA((MHUIIMEHTHI
yepes npooen, a He uepe3 Enter.

Teneps pazdbepeM cam nukiI. Ha mepBom 1mrare Mul mosydaeM B €S 3HadYeHHE BeIpakeHus 0X + az =
as, Ha BTOPOM — asX + az, Ha TpeTheM — (3X + a2)X + ai, Ha yeTBepToM — ((@3X + a2)X + ai)x + ao. Kak
BUJIHO, (hOPMYJIa TIOJIHOCTHIO BOCCTAHOBMIIACK, IPHYEM BBIYMCICHUE MIET OT HAHOOJIEE BIOKEHHBIX CKO-
OOK K BEpXHHM YPOBHSIM.

Kon:
1. program ValueOfPolynomial;
2.
3. var
4., i, n: byte;
5. X, a, res: real;
6.
7. begin
8. readln(n, x);
9. res := 0;
10. for i := 1 ton + 1 do begin
11. ead(a) ;
12. res := res * x + a
13. end;
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14. writeln (res:4:2)
15. end.

3apaya Ne 28. Beluucnutb ¢paktopuan

®opmyaupoBka. /laHo HaTypaJibHOE YKCIO0 N (KOTOPOE TAKKE MOXKET ObITh PABHO HYJI0). Bhrumc-
JyuTh Nl

[Mpumeuanue: N! (dhakropuan yucna N, YUTACTCS «IH Pakmopuan») — NPOU3BEIACHUE BCEX HATY-
paJIbHBIX YKMCEN 1O N BKIKOYUTEIBHO.

Pemenue. 3agaya oueHb MPOCTO pernaercs yepes muki for mo Bcem i ot 1 710 N, B Tele KOTOPOro
MBI Ha KaXJIOM IIare JOMHOXaeM NepeMeHHyo-pe3ynbTar fact (koropoii 10 BXoJa B IIMKI MPHCBOCHO
snaueHue 1) Ha i. [Ipu 3ToM coxpansiercs u npauio 0! = 1, Tak kak mpu BBOJIE HYJIsI IpOrpaMMma He BOA-
JICT B IIMKJI M HA BBIXOJI MIOMIET HeM3MEHEHHOE B mepemenHoi fact uucio 1.

Koa:
1. program Factorial;
2.
3. var
4. i, n: byte;
5. fact: integer;
6.
7. begin
8. readln (n) ;
9. fact := 1;
10. for i := 1 to n do begin
11. fact := fact * 1
12. end;
13. writeln (fact)
14. end.

[Mpumeyanue: Ui HAKOTUICHHsSI pe3yyibTaTa Mbl UCIIONIB30BaM NepeMenHyto fact tuna integer. Kak
y’Ke TOBOPHJIOCH, STOT THIT OXBAaThIBACT JHAIA30H IeJIbIX uncen oT —2147483648 no 2147483647 (Bor-

land Delphi 7 u PascalABC). /lannas nepeMeHHasi I03BOJUT CPOPMHUPOBATH PE3yNbTaThl BIUIOTH 10 12!
(=479001600) BKIIOYUTEITBHO.

3agaua Ne 29. BblyucnuTb Yncno codeTaHum M3 n no k
®opmyupoBka. [lansl HatypaibHble uncnaa N u K (K He mpeBsbiiaer N). Beraucauts 4ucio cove-
Tauuit u3 N 1o K.

HpI/IMeanI/ICI B KOMGI/IHaTOpI/IKe coueTaHreM U3 N 1o K Ha3pIBaeTCs Ha60p k 9JICMCHTOB, BBIGpaH-
HBIX W3 JAaHHBIX N 3JICMCHTOB; IIPH 3TOM Ha6op51, OTIINYAKOIIHUECS TOJIBKO IMOPAJAKOM CIICAOBAHUA 3JIC-

MCHTOB, CYUTAIOTCA OAWMHAKOBBIMH. O06o3HaueHne Yncia coueTannii u3 N mo K ameMeHnToB: C: . HpI/I 9TOM

cuurtaetcs, uto C" =1, C° =1 u CJ =1 ans 11060ro HATYpaiLHOToO N.

Hanpumep, Haiiziem Bce 2-37IeMEHTHBIE COYeTaHus 3-3ieMeHTHOro MHoecTBa {1, 2, 3}. TakoBsIMuU
seisitotest {1, 2}, {1, 3} u {2, 3}. To ectb, TakoBbIX coueranuii 3. [Ipu 3Tom, Harpumep, {1, 2} u {2, 1} —
OJIMHAKOBBIC COYETAHMUS, TAK KAK OHU OTJIMYAIOTCS TOJIBKO TOPSIKOM CJICTOBAHHS JIEMEHTOB.

Pemenne. 13 koMOMHATOPUKY U3BECTHA (hOpMyIa:
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) n! n(n-1)(n-2)-..-(n—k +1)
“ =k k!

He unTepecysch BOIPOCOM €€ BbIBOJa U KOPPEKTHOCTH, Mbl Oy/I€M UCIIOIb30BaTh TOT €€ BapUaHT,
KOTOPBII HAaIKMCaH MOCJIe BTOPOTO 3HAKA PABEHCTBA (€CJIM CMOTPETh ClIeBa HAINPaBo), TaK Kak OH HanOo-
Jiee ONTUMAJICH JIJIsl BBIUMCIICHUH U MMO3BOJUT 000UTUCH ABYMs nukiamu (as gucautens for ¢ downto,
11 3HaMeHarelnst — npocto for). J{ist unciuTens u 3HaMeHaTells MPEeIyCMOTPUM COOTBETCTBEHHO Tepe-
MEHHBIC NUM (0T aHra. numerator — «uucaurenaby) u denom (ot anri. denominator — «3HaMEHATEIbY),
KOTOPBIM HY)KHO TIOHA4ajy NMPUCBOUTH 3HAYCHHS |, 4TOOBI OCYIIECTBUTH KOHTPOJb YACTHBIX CITy4dacB
(3TOT BOIIPOC YIOMSIHYT B MPEBIAYIICH 3a1aue):

1) ITIpu k = 0 mepemMeHHass NUM OCTaHETCS HEM3MCHHON M OyaeT paBHa 1, Tak Kak HEBO3MOKEH
BXOJ B IMKJI ¢ yMeHbIeHueM ot N 1o (N + 1), nepemennas denom Oyxaer paBHa 1 kak 0!;

2) ITpu N = kK num u denom OyayT BBHIYKCIIEHBI U P JICICHUH JaAyT CAHMHHUILY;

3) IIpu n = k = 0 mepemennast denom Oyner BoruncieHa kak 0!, a mepeMeHHas NUM He U3MEHHUTCS
110 HEBO3MOKHOCTH BXOJIa B IIUKJI ¢ yMeHbIeHreM ot 0 10 1.

Kon:
1. program NumOfCombinations;
2.
3. var
4., i, n, k: byte;
5. num, denom: integer;
6.
7. begin
8. readln(n, k);
9 num := 1;
10. for i := n downto n — k + 1 do begin
11. num := num * i
12. end;
13. denom := 1;
14. for i := 1 to k do begin
15. denom := denom * i
16. end;
17. writeln (num div denom)
18. end.

3apaya Ne 30. BeiBecTn Tabnuuy KBagpaTtoB U KyOOB BCeX HaTypanbHbIX YAucen Ao n

®opmy.aupoBka. J[aHo HaTypalbHOE 4MCciI0 N, MeHbliee 256. Mcnonb3ys nceBaorpaguky, BbiBe-
CTH Ha 9KpaH TalJIMIly KBaJpaToOB U KyOOB BCEX HATypalbHbBIX YUCEN OT 1 10 N BKIIOYUTEIBHO.

[Tpumeuanue: nceBaorpaduka — 3T0 COBOKYIHOCTh CUMBOJIOB JIJIsl (POPMHUPOBAHUS BUAUMBIX Tpa-
¢uyeckux MPUMHUTUBOB (JIMHUN, IPSIMOYTOJILHUKOB, PaMOK, TaObmuIl U T. A.). OHa ObUIa aKTyaJlbHA B T€
JlaNieKue BpeMeHa, KOTJa yCTPOUCTBa BBIBOJIA KOMITBIOTEPOB HE CIIOCOOHBI OBUIM paboTaTh ¢ TpaduKoi,
100 3TO OBLIO TPOOIEMATHIHO.

CHMBOJIBI, UCTIONB3YIOIIMECS IS TICeBAOrpadUKH, TODKHBI OBITh BKJIIOUEHBI B HA0OOP MCIIOJB3Yye-
MOT0 B TepMHHaJIE (KOHCOJIM) KOMIBIOTEPHOTO MIpUQTa.

Pemenne. B 5T0i1 3a1aue Mbl BriepBble 3aiiMeMcs rpaduiueckuM opOopMIIEHUEM BBIXOAHBIX JaHHBIX
nporpammel. JIJist Hadasa mojaymMaeM, Kak MOXKeT BBITJISLIETh Tabnuia B mpocteiinieM ciaydae (N = 3):
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X X2 x3
1 1 1
2 4 8
3 9 27

HecMoTtpst Ha To, uTO KOAOBBIe cTpaHulbl i1 DOS uMmeroT onpeneneHHbI HAOOP CUMBOJIOB JIS
pucoBanus rpagUIeCKUX TPUMHUTHUBOB, B YaCTHOCTH, TAOJIUI], MBI OyJIEM TMOJIb30BAThLCS JIMIIL CUMBOJIAMHU
"—='wu'|" s NOCTPOEHUS JIMHUMA TaOIuIbl, a Takke '/ ' u '\ ' 11 GopMUPOBaHUS €€ YIIIOBBIX dJie-
MEHTOB.

[Toctpoum rniceBaorpadguueckuii SKBUBAICHT 3TON TaOIHIIbL:

e \
| X | x"2 | x"3 |
| mmm |
I 1 I 1 | 1 |
I 2 I 4 I 8 I
I 3 I 9 | 27 I
I /

[Ipumeyanue: B ciy4ae OrpaHUYEHHBIX BO3MOYKHOCTEH BBIBOJA JUII 00O3HAUCHHS BO3BEICHUS BbI-
pakeHUs B CTEICHb MCIOb3yeTcs moctdhuke «K», rae K — mokaszarens crenenu. Kcratu, 3/1eCh Mbl BbI-
paBHUBAEcM 3HAYCHUS B CEPEAMHE CTOJIOIOB, CIBUTAsl K CEpelMHE Pa3psi €AMHUI] YHOPSIOYCHHBIX 10
IIPaBOMY Kparo CTOJIOLOB.

Kak >xe copMupoBaTh BBIBOJ Ha SKpaH Takoil TaOuuiel? [TOHATHO, YTO 3TO HY)KHO ClIeNaTh MO-
cTpouHo. OHAKO KaKOW IIMPUHBI CIeNaTh TaOIUIly U KaK OPraHW30BaTh BBIBOJ CTPOK CO CTEIICHSIMH?
Tak kaK MakCHMMaJlbHOE YHCJI0, KOTOPOE MOKET OBITh MOJaHO Ha BXOA — 255, u ero ky0 paBeH 16581375
(oH coctouT U3 8 nudp), TO HAM HYKHO CACNIaTh KOJOHKH MpHUHBI 1 + 8 + 8 + 1 = 18 (kpaiiHue equHu-
Il JIJIs1 OTCTYTIOB) CUMBOJIOB, YTOOBI TAOJIMIIA BBITIISCTIA PABHOMEPHO:

T \
I X | X" 2 | X" 3 |
|l-----— == I
I 1 I 1 I 1 I
I 2 I 4 I 8 I
| e | ... | .. I
| 255 | 65025 | 16581375 |
T /

Kax Buanm, mpu MOCTETIEHHOM YBEITMYEHUHU YUCiIa OYIyT «BBIpAcTaTh» cipaBa HayieBo. UTOObI BhI-
BECTH TaKyl CTPOKY, HY’KHO BBIBECTHM KOHCTAHTYy ' | ', 3aT€M BBIBECTHM COOTBETCTBYIOILIEE YUCIIO C M-
pPHUHOM MO BbIBOJA 9, MOTOM BBIBECTU KOHCTAHTYy ' | ' ¢ MIMPUHOMN 1Mo BbiBojaa 10 M aHAaJOTUYHO BbI-
BECTH OCTaBIIHNECS KOJIOHKH:

writeln('|', i:9, '|':10, 4 * i:9, '"|':10, i * 1 * i:9, '"|':10);

CxemaTu4ecku ¢ yueToM (opMaTUpOBaHUs 3TO OyJET BHIMIISIETh TaK:
y | 255 | 65025 | 16581375 |

N3meHenne 11BeTOB COOTBETCTBYET UYEPEAOBAHUIO aPTYMEHTOB B OTIEPATOPE BHIBOJA.

Tak Kak 3aroJIoOBOK TaOJMIIBI OJMH M TOT K€ JJIs BCEX BAPUAHTOB MCXOJHBIX JAHHBIX, Mbl MOXKEM
Cpa3y BBIBECTH €r0 C MOMOIIBIO TPEX CTPOKOBBIX KOHCTAHT depe3 Writeln:

wWrA el (Y oo ——— — — — — — i — — — — — — i —————————————— \");
writeln ('] X | X" 2 | x"3 [')
writeln (| — o ——— = — — — = — — — — - ———————————— [ ')

[Tocre BBIBOJIa BCEX CTPOK HY)KHO BBIBECTH HUKHIOIO TPAHUITY TaOJHUIIBI:
writeln('\-- - - - - ———— - — - VAR
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BooO0iie, Bce 3TH KOHCTAHTHI M MpaBHiia HE B3SUTUCHh «IIPOCTO Tak» WM U3 pacyeToB. EauHCTBEH-
HBII MCTIONB30BaHHBIA (AaKT — Pa3psAHOCTH YKCIa He Oonee 8, MO3TOMY MBI M B3SIM MIMPUHY KOJIOHOK
«I10 MaKCUMyMY». B OCTalbHOM HYXXHO OBLIO AKCIEPUMEHTHUPOBATh, YTOOBI HATH Hauboiiee JIerkoe u
HarsaHoe penienue. Koneuno, nceaorpadurka — 3To He aIrOpUTMHUYECKOE IPOrPaMMHUPOBAHUE, U B HEM
TECTUPOBAHUE U HKCIIEPUMEHT UTPAIOT UYTh JI HE CAMYIO B&KHYIO POJIb.

Kon:
1. program MyTable;
2.
3. var
4. i, n: byte;
5.
6. begin
7. readln (n) ;
8. writeln('/——-———=——"=——"—"“"—"“~
——————— YD 9
9. writeln ("] X x"2 X" 3
1)
10. writeln('|-----=""""""""""""""""""—"—"—"—-— - —————
——————— ")
11. for i := 1 to n do begin
12. writeln('|', i:9, '"|':10, 4 * 4:9, '"|':10, i * 41 * i:9,
"1':10)
13. end;
14. writeln('\- - - - - ——————
——————— /")
15. end.

3apaya Ne 31. CchopmupoBaTh peBepCHYH 3anucb 3agaHHOro Yucna

®opmy.aupoBka. JlaHo HaTypaJlbHOE YUCIIO N 3apaHee Hen3BecTHOU paspaaHocTH. ChopMupoBaTh
Y BBIBECTU Ha 3KPaH YHCIIO, IPEICTABISIONIEe COOON PEBEPCHYIO 3aIUCh N.

Pemenne. Oto 60nee oOmuii ciyyail 3aqa4u 4, B KOTOPOH IpH Cllydae TPEX3HAYHOTO N OTYETIUBO
BUJIHBI MOBTOpstolMecs: ¢pparMeHTsl Koja. llombiTaeMcsd MonyduTh OOIIMK adrOpUTM pElIEHUs depes
LUKJI.

[Tycts nano uucno 25893. Bo3bMeM ero nocnieqHiow nupy Kak ocTaTok oT jaeieHus Ha 10 — ato
3. O4eBHUIHO, OHA JOJKHA OBITH epBoi. OTOpOCHM ee y uucia N 1 BO3bMEM MOCIEIHIO Upy 9 — oHa
JOJKHA OBITh BTOpOi. UTOOB! chopMupoBaTh J1Be HU(PBI pEBEPCHOrO Yncia, yMHOKHUM 3 Ha 10 u nmpu-
6aBuM 9, NoToM 100aBUM TPETHIO IUPPY U T. 1.

Tak kaKk pa3psIHOCTh YUCIIA HEU3BECTHA, MBI OyJIeM HCIIONIB30BaTh UK C MpeaycioBueM. Ero te-
710 Oy/IeT BBITJISIIETh TaK:

r := r * 10;
r := r + n mod 10;
n :=n div 10;

[Tonavany pe3ynbTar I' 1oykeH ObITh paBeH 0, U Torga yMHOKeHHE HynA Ha 10 B mepBoM miare He
paspymaeT popMHUpPOBAHUE PEBEPCHOM 3aIIMCH, KOTOPOE TETEPh MOKET ObITh 3aKIFOYEHO B OJJUH IIHKIIL.

Kakum ke Oyzer ycnoBue npojaonkenus? HeTpyaHo MOHATH, 4TO KOrjaa Mbl OyzieM 100aBIsATh MO-
CJIETHIOIO OCTaBIIYyIOCS LU(PY UCXOTHOTO YKciaa N K peBepCHOM 3amucH I, Mbl yMHOXUM I' Ha 10, mpuba-
BUM K Hell kak N mod 10 (B maHHOM citydae STOT OCTaToOK paBeH N) u pazaenuM N Ha 10. Torga N craner
paBHO 0 ¥ IHUKIT JTOJDKEH 3aKOHYHUTHCS, TAK YTO YCIOBHE €ro MpoobkeHus — N < > 0.
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Kon:

1. program ReverseOfN;

2.

3. var

4., r, n: word;

5.

6. begin

7. readln (n) ;

8. r := 0;

9. while n <> 0 do begin
10. r g= 1 * 10¢
11. r := r + n mod 10;
12. n :=n div 10
13. end;
14. writeln (r)
15. end.

3apayva Ne 32. [NpoBepuUTbL MOHOTOHHOCTbL NocneaoBaTeNnbHOCTU Lncp Yncna

®opmyaupoBka. Jlano HarypanbHOe uuciao N. [IpoBepuTh, MPEnCTaBISAIOT €ro JU HUQPPHI €ro
BOCBMEPUYHON 3aIllUCU CTPOTrO MOHOTOHHYIO IOCIJIEO0BATEIbHOCTh. IIpy 3TOM mocienoBaTenbHOCTD U3
OJIHOM IU(]PBI CYUTATH CTPOrO MOHOTOHHOM.

[Ipumeyanue: B MaTeMaTHUKE CTPOrO BO3PACTAIOIINE M CTPOTO YOBIBAIOIIME TOCIIEI0BATEIHLHOCTH
Ha3bIBAIOTCS CTPOIO MOHOTOHHBIMU. B cTporo Bo3pacraromieil mociieJ0BaTE€IbHOCTH KaXIbld CIEAYHO-
i wied 6oJiblie npeasiaymiero. Hanpumep: 1, 3, 4,7, 11, 18. B crporo yoOsIBaroIieil mocienoBaTesb-
HOCTH Ka)bli CIEAYIOIINNA YieH MeHble npeasiaymero. Hanpumep: 9, 8, 5, 1.

Pemenne. 31ech HaM HY)XKHO OyJeT MOCJIEI0BATENbHO MOJYUYUTh pa3psiabl BOCbMEPUYHON 3alKCcH
4HCIIa, ABUTAsACh 10 3allMCH YMCiIa CIpaBa HaineBo. Kak Mbl yke 3HaeM, OCIEAHUN pa3ps]] Yucia B BOCh-
MEPUYHOI CUCTEME CUUCIIEHUS €CTh OCTATOK OT AEJIECHUS ITOT0 YUCIIa Ha §.

[TombITaeMcsl ONPEICIIUTh HECKOJIBKO OOIIMX CBOWCTB CTPOro Bo3pacraromux (0003HAUYUM MpHUMep
kak 1) u ctporo yoObiBaronmx (0003HAYMM Kak 2) MOCIIEA0BATEIbHOCTEH (IJ1s1 HAMJISAHOCTH Oy/eM cpa3y
OpaTh BOCBMEPUYHBIC MTOCIIEA0BATEIBHOCTH):

1)3,4,5,8,9, 11.

2)8,7,3,2,0.

Jlnst Havana BBEJIEM B PACCMOTPEHHE HEKOTOpYIo (hopmyity, o0o3HaunM ee kak (1):
deltai = ai — ai+1,

IJie @i — YWICH 3aJaHHOM OCIIeI0BATEILHOCTU ¢ UHAEeKCOM I. HeTpyaHO MOHSTH, uTO 3Ta opmyIia
OTIpeNeNsIeT Pa3HOCTh MEX/Y JABYMSI COCEJIHHUMU 3JIEMEHTaMM: Hampumep, eciau | = 5 (To ecTh, MbI pac-
CMaTpHBaeM IISITYIO Pa3HOCTh), TO (Gopmysaa Oyaer Beirsaers Tak: deltas = as — as. [Ipu 3TOM cTomT
YYUTHIBATh MHOKECTBO BCEX 3HAYCHHUH, KOTOPbIE MOXKET MpUHUMATh |. Hampumep, aiis mocienoBatelib-
HoctH (1) | MOXKeT MPUHUMATh 3HaYeHHs OT 1 710 5 BKIIFOUMTENBHO, I MocieaoBareabHoCTH (2) — ot 1
710 4 BKJIFOUUTENBHO. JIETKO MPOBEPHTH, UTO M Bcex Apyrux I Gpopmyna (I) He uMeeT cMbicia, Tak Kak B
HEH O/DKHBI y4aCTBOBATh HECYIICCTBYIOIINE YICHBI MTOCIEA0BATEILHOCTH.

Haiinem Bce deltaj mis mocnenosarensuoctu (1): deltar =3 -4 =-1,deltaz =4 -5=-1, deltaz =5
-8=-3,deltas=8-9=-1, deltas =9 - 11 = -2.

Kak BUJUM, OHHU BCC OTPULATCIILHBI. Hepr,[[HO J0ragatbCsa, 4YTO 9TO CBOICTBO COXPAHACTCA IJIA
BCEX CTPOro BO3pacCTarommnx HOCHC}IOB&T@HBHOCTeﬁ.
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Beimumiem Bee delta; ans nocnenoBarensHoCTH (2), HE pacUChIBas pH 3ToM camy (opmyay: 1, 4,
1, 2. Bugum, 4TO BCE OHU MOJIOKHUTEILHEI.

Kcratu, BechbMa mNpuMedaTeNbHO, YTO B MATEMATHUYECKOM aHAJIM3E OINpEAeTICHHE MOHOTOHHOM
GYHKIHU JaeTcs B TEPMHHAX, [OJI00HBIX HMCIOJIB3yeMbIM B Hariel dopmyite (I), koTopast paccMaTpuBa-
€TCsl TaM HEeCKOJIbKO Oostee TnOko, a deltai mpu sTom HasbIBaeTCs npupaujeruem 1 IMEET HECKOJIBKO HHOE
o0o3HayeHue.

MoxHO 0000IIUTE CKa3aHHOE TEM, YTO MOCIEI0BATENLHOCTD NpupaweHuli IOKa3bIBaeT, Ha KaKylo
BEJIMYMHY YMeHbuiaemcs KaXIbli 4JeH UCCIeAyeMOH MOCIIe0BaTeIbHOCTH YUCEeNl, HAUMHas C MIEPBOTO.
[loHATHO, YTO €cinu KaXK[blil YIEH YUCIIOBOM IOCIIEOBATEIbHOCTH YMEHBILIAETCS Ha IMOJIOKUTEIbHYIO
BEJIMYMHY, TO 3Ta [10CIE10BaTEIbHOCTh CTPOIrO YOBIBACT U T. 1.

W3 Bcex 3THUX pacCyJICHUH JejaeM BBIBOJ O TOM, YTO YKCJIOBas IMOCIEI0BATCIbHOCTh SBJISCTCS
CTPOro MOHOTOHHO# (TO €CTh, CTPOrO BO3pACTAOIICH MM CTPOrO YOBIBAIOIICH) TOTAAa U TOJIBKO TOT/A,
korna deltai umeroT onuH M TOT ke 3HAK JuId Bcex I. TakuM oOpa3oM, MbI BBIBEIIM MOHSTHE, KOTOPOE
MOYHO TPOBEPUTH C MOMOIIBIO MTOCIEIOBATEILHOCTHA OTHOTHITHBIX IEHCTBUH, TO €CTh, IUKINIECKON 00-
paboTKwu.

Tenepp HaM HEOOXOAMMO TONPOOOBATh YHU(PHIMPOBATH MTPOBEPKY 3HAKOMOCTOSHCTBA Beex delta
JUTISL TIOCTIEIOBATENILHOCTEH 000uX BHIOB. JIJIst 3TOr0 pacCMOTPUM MPOM3BEACHUE Kakux-1nOo aByx delta
B nocienoBarensHocTaX (1) u (2). IIpuMedaTenbHo, YTO OHO HOJIOKHMTEIBHO KaK MMPOM3BEICHHE YUCE
oaHOTO 3Haka. Takum 00pa3om, MbI MOKEM B JIF000# mmocieroBaTeIbHOCTH B3sTh deltar u momyuurs mpo-
U3BEJICHHS €r0 CO BCeMH ocTaibHbIMU delta (0603Haunm 31y hopmyiy kak (11)):

p = delta; * delta;

Ecnu Bce P MoJI0OKUTENTBHBL, TO TIOCTIEI0BATEIBHOCTh CTPOTO0 MOHOTOHHA, a €CJIH K€ BO3HUKAET XO-
Ts ObI OJTHO OTPHUIATEIHHOE TPOU3BENICHUE ), TO YCIIOBUE MOHOTOHHOCTH HapYIIEHO.

Tenepb nepeHeceM 3TU pacCyKACHUS U3 MAaTEMATUKU B POTPaMMHUPOBAHUE U KOHKPETU3UPYEM HX
Ha MMOCJIeI0BAaTEIbHOCTh (P BOCbMEepHYHO# 3anucu uuciaa. O0o3HaunM uaeHTudukaropom delta pe-
3yabTaT BeraucieHus Gopmyisl (1) wis AByX TEKYIIMX COCEAHUX YICHOB MOCIEI0BATEIbHOCTH.

Kakum xe 00pa3oM ABHraThCs MO pas3psijiaM 4yrcia N 1 o0padareiBaTh Bee delta?

CHayasa Mbl MOKEM MOJIYyYHTh TOCIESIHIOW udpy urcia N (HazoBeM ee D), oTOpocHTh ee u momny-
YHUTh MPEANOCIeIHIO dpy N (Ha30BeM ee &), OTOPOCUTH ee TokKe, a 3aTeM Bbruncauth delta = a — b.
Kcratn, oTMETHM, 4TO MPH TaKOM IOAXOJE MbI OyaeM Ui Bcex | Haxoauth deltai, aBurasch mo HUM
cnpasa HajieBo. HauaneHOMY (parMeHTy 3THX JEHCTBHI COOTBETCTBYET CIEAYIOLINM KO

b := n mod 8;
n := n div 8;
a := n mod 8;
n := n div 8;

delta:= a - b;

Ternepb MbI MOKEM BOWTH B LIUKI C mpeaycioBueM N < > 0. B kaxaoMm 1mare 1uKia Mbl JOJDKHBI
NPHUCBOMTH NIEPEMEHHO b YuCITo @, 3aTeM CUuTaTh CICAYIONIMIA pa3ps/l B @ H OTOPOCUTH STOT pas3psia B N.
TakuM crmoco6OM MBI «CIBUTaeM» TEKYIIYIO Mapy: Hampumep, Ha 1-om miare B mpumMepe (2) Mbl 0 BXo/a
B [IMKJI UCTIOJIb30BaK ObI 1! 2 (B mepemenHoii @) u 0 (B mepemenHoii D), 3arem mpu Bxoje B IUKI
ckorupoBaiu Obl 2 B b 1 3 B @ — TakuM 00pa3om, Bce ObUTO ObI TOTOBO ISl HCCIICIOBAHUS 3HAKA IO MPO-
U3BEJICHUIO. B CBS3M ¢ 3TUM OCHOBHOM ITUKJI OYIE€T BHITJISICT TaK:

while n <> 0 do begin

b := a;
a := n mod 8;
n :=n div 8;

end;
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Ha mecre mMHOTOTOUMS M OyJaeT MpoBepKa 3HAKOIOCTOSHCTBA MPOM3BEACHUNA. BOCIONB30BaBIINCEH
dopmymoit (1), mer 3amenum delta; B kauecTBe TeKyIero Ha camy pa3sHoCTh & — b, 4TOOBI He 3aaeiCTBO-
BaTh JOIOJIHUTEIbHYIO IepeMEeHHYI0. B urtore, eciu teneps delta * (a — b) <= 0, To BbIX0UM U3 IIUKIIA:

if delta * (a - b) <= 0 then break:;

Tenepps paccMOTpUM pa3BUTHE COOBITUN IO 3aBEPLICHUH LIUKJIA:

1) Eciiu mpon30MIeT BBIXOJ 110 3aBEPIICHHUIO [MKJIA, TO €CTh «3aKOHYHMTCS» YUCIO B CBSI3M C Ipe-
BpaieHreM ero B ) Ha HEKOTOPOM Iiiare, TO 3HaueHus @, b u delta Oyayr comepxarh 3HaYCHHMS, MOJI-
TBEPIKIAIOIINE CTPOI'YI0 MOHOTOHHOCTE TOCJIEA0BATEIBHOCTH, YTO MOXKHO MPOBEPUTH C TIOMOIIBIO BbI-
BOJIa 3HAYEHHsI OYJIIEBCKOTO BBIPAXKECHHUS Ha SKPaH.

2) Eciu B Tele IUKJIAa MPOU3OIIE] BBIXO Ye€pPe3 YCIOBHBIN OMEPaTop, TO 3TH IEPEMEHHBIE OyIyT
COAEP)KATh 3HAYEHUS, C OMOUIBIO KOTOPBIX BBISBIECHO YCJIOBUE HAPYLIECHHS CTPOrOM MOHOTOHHOCTH.
DTO 3HAYUT, YTO IO BHIXOC U3 IIUKJIAa OTBET MOXKHO BBIBOJUTH B (hopmare:

writeln (delta * (a - b) > 0);

Kon:
1. program OctalSequence;
2.
3. var
4. n, a, b: word;
5. delta: integer;
6.
7. begin
8. readln (n) ;
9. b := n mod 8;
10. n :=n div 8;
11. a := n mod 8;
12. n := n div 8;
13. delta := a - b;
14. while n <> 0 do begin
15. b := a;
16. a := n mod 8;
17. n := n div 8;
18. if delta * (a - b) <= 0 then break
19. end;
20. writeln (delta * (a - b) > 0)
21. end.

Kcratu, uro Oyzer npu BBoJE yMciaa N, MEHbUIETO 8, Be/lb €r0 BOCbMEpPHYHAs 3alUCh OJJHO3HAYHA?
Xo0T4 Hallla [IeToYKa AeJICHUH ellle 10 BX0/1a B IUKJI TpedyeT ABYX Lu¢p B 3arnucy yucnal

[TocMoTpuM, Kak MmoBezeT ceds mporpamMma Mpy BBOJIE YUcIa N U3 eIUHCTBEHHOM NUdphI K: cHavYa-
na Kk uger B b (crpoka 9), 3aTem otOpaceiBaercs B N (cTpoka 10), koTopoe Teneps paBHoO 0, 3aTeM B & UAET
gucio 0, tak kak 0 mod 8 = 0 (crpoka 11). ITpu 3Tom cTpoka 12 yke HUYEro He JaeT, Tak Kak N, KoTopoe
ceiiyac paBHO HyIto, npucanBaercs 3HaueHue 0 div 8 = 0. Jlanee Beruncnsercs delta = —k (cTpoka 13),
3aTeM UTHOpPHUpYETCs UK, Tak Kak N = 0 (ctpoku 14 — 19), 3aTeM BBIBOIUTCS HA SKpaH 3HAUCHHE BBIPA-
xenus —K * —k > 0 (ctpoka 20), KOTOpOE UCTUHHO JUIsl JTFOOOTO JEHCTBUTENLHOTO K KpoMe HyJIs, KOTO-
PBIi M HE BXOJUT B YCIIOBHE HAlIEH 3a/1a4M, TaK KaK N HaTypaJbHOE.

Kak BuanM, BBIPOXKIEHHBIN cilyyail mporen o0paboTKy «caM coOoil» M JJii HEro He NMPHUIIIOCh
Pa3BETBIATH IPOrPaMMy, YTO BbIpaKaeT HECOMHEHHBIN TUIIOC.
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3apaua Ne 33. MonyynTb KAHOHUMYECKOe pa3rioXXeHWe YMcrna Ha NPOCTbie COMHOXUTENU

®opmyaupoBka. [lano HarypaabHoe yucio N (N > 1). [TonyynTs €ero KAHOHUYECKOE Pa3JI0KEHHE
Ha TIPOCTHIE COMHOXHTEIH, TO €CTh MPEICTAaBUTh B BHJE NMPOU3BEICHUS MPOCTBIX COMHOXHTENEeH. [Ipu
9TOM B Pa3JIOKCHUH JOMYCTUMO YKa3blBaTh MHOXHUTEIb 1. Hampumep, 264 =2 * 2 * 2 * 3 * 11 (mpo-
rpaMMe JOMYCTUMO BBIIATh OTBET 264 =1 * 2 * 2 * 2 * 3 * 1),

Pemenue. HaHHaH 3aaa4a UMECT JOCTATOYHO KpaCUBOC PCHICHHUC.

U3 ocnosHou meopemvl apughmemuxy U3BECTHO, YTO JJIsl JTFOOOrO HATYpalbHOTO Yncia Oosbine 1
CYIIECTBYET €ro KAHOHUYECKOE Pa3Io’KEHUE Ha MPOCThIE COMHOXKUTEIU, IPUUYEM 3TO Pa3I0KEeHUE €UH-
CTBEHHO C TOYHOCTBIO JIO TIOPS/IKA CIIeJOBaHUS MHOXKHTeNeH. To ecTh, Hanpumep, 12=2*2* 2y 12 =3
* 2 * 2 —3T0 OIMHAKOBBIC PA3IIOKCHHUS.

PaccmoTpuM kaHoOHMYECKYIO (hopMy J1r000T0 YKciaa Ha KOHKpeTHOM npumepe. Hanpuwmep, 264 = 2
* 2 %2 * 3% 11. Kakum 00pa3oM MOXHO BBISIBUTH 3Ty CTPYKTYpy? UTOOBI OTBETHTH Ha 3TOT BOMPOC,
BCIIOMHUM H3JI0)KEHHBIE B JIIOOOM HIKOJBHOM Kypce aireOpbl MpaBuiia JefeHUs] OAHOUWICHOB, IPEeaCTa-
BUB, UTO YKCJIa B KAHOHUYECKOM Pa3NI0KEHUU SIBIISIFOTCS MepeMeHHbIMU. Kak U3BECTHO, eciu pa3feinuTh
BBIp)KEHHUE HA NIEPEMEHHYIO B HEKOTOPOI CTENCHH, COJEPKAILYIOCS B ’TOM BBIPRXKEHUH B TOH )K€ CTere-
HU, OHO BBIYEPKHUBACTCS B €€ 3aIUCH.

To ecTh, ecau Mbl pazzienuM 264 Ha 2, TO B €0 KAHOHMUYECKOM pa3JIOKEHUU YHJET OJHA JBOMKA.
3areM Mbl MOXKEM NPOBEPUTbH, JEIUTCS JIU CHOBA MOJy4MBIIEecs yacTHOe Ha 2. OTBeT OyJeT MOoJIoKHU-
TEIBHBIM, HO TPETHH pa3 AEJEHUE JacT OCTAaTOK. Torja HyXHO OpaTh Ul PacCMOTPEHHs CIIEAyrolIee
HaTypaJbHOE YUCIIO 3 — Ha HEr0 YaCTHOE pa3JesIuTCs OJUH pa3. B urore, mpoxojas YUCIOBYIO NMPSMYIO B
MI0JIO’KUTEIBHOM HAIIpaBJIEHUHU, MbI A0KAeM 10 uucna 11, u nocne aenenus Ha 11 N craner paBHo 1, uTo
OyzaeT TOBOPUTh 0 HEOOXOAMMOCTH 3aKOHUUTH NPOLEAYPY.

[ToueMy npu TakOM «BBIYEPKHMBAHUW) HANJICHHBIX COMHOXHUTEIEH Mbl HE MOJYYUM JEIMMOCTEN Ha
coctaBHbIe yncia? Ha camoM Jiese, 37ech Bce MpoCTo — JII000€ COCTABHOE YMCIIO SABJISETCS MPOU3BEICHH-
€M IPOCThIX COMHOKHUTENEN, MEHBIIINX €ro. B uTore momaydaercs, 4To Mbl BBIYEPKHEM M3 N BCE COMHO-
YKUTENN JII000T0 COCTaBHOIO YMCIa, MTOKa JI0iIeM 10 Hero caMoro B Iienouke jaeneHuil. Hampumep, npu
TakoM Tepedope N HUKOTJA HE pa3/IeTUuTCs Ha 4, TaK KaK «I10 IMyTH» K 3TOMY YHCIIy MBI BEIYEpPKHEM U3 N
BCE COMHOKHUTEIN-IBONKH.

AJNTOPUTM Ha €CTECTBEHHOM SI3BIKE:

1) Bsoxn;

2) TlpucBoeHue nepeMeHHOM P uucia 2;

3) BebiBox uncna N, 3HaKa PaBEHCTBA M SAUHUIIBI Tl OPOPMIICHHUS Pa3I0KEHHUS;
4) 3anyck nuKia ¢ npeayciosreM N < > 1. B nukie:

1. Ecmm m mod p= O, TO BBIBECTHU HA BKpaH 3HAK YMHOXXCHHSA U NEPEMECHHYIO P, 3aTEM pas-
JenuTh N Ha P, MHA4YC YBCIINYNTh 3HAYCHHUC i Ha 1,

Kon:

1. program PrimeFactors;
2.

3. var

4., n, p: word;

5.

6. begin

7. readln (n) ;

8. p = 2;

9. write(n, ' = 1"');
10. while n <> 1 do begin
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11. if (n mod p) = 0 then begin
12. write(' * ', p);

13. n :=n div p

14. end

15. else begin

16. inc (p)

17. end

18. end

19. end.

3apaya Ne 34. CpopmupoBaTtb YMCNO U3 ABYX 3aflaHHbIX YepeaoBaHUEM pa3psiaoB

@opmyaupoBKa. J[aHbI J1Ba HATypaJbHBIX YWCIa OJMHAKOBOW JecITHYHOW pazpsiaHoctd. Chop-
MHPOBaTh U3 HUX TPEThE YUCIIO TaK, YTOOBI ITU(PHI IEPBOTO YKMCIIA CTOSIIA HAa HEYETHBIX MECTaxX TPEThE-
ro, a UG PBI BTOPOro — Ha 4eTHBIX. [Ipu 3TOM mopsaku ciienoanus udp coxpansirorcs. Hanmpumep, nmpu
BBOJIe 1234 1 5678 nporpamma nomkHa BbiAaTh 0TBET 15263748 (111 HATTIAIHOCTH pa3psiabl 000MX YH-
CEJI BBIJICTICHBI PA3HBIMH [BETAMU).

Pemenue. Tak kak y uncen (0003HauuM UX & U D) oMHAKOBAs JECATHYHAS Pa3PAAHOCTD, KpaHSIs
crpasa 1udpa y TpeThero uucia (C, KoTopoe MmoHavary J0JDKHO ObITh paBHO () Bceraa OyaeT Ha 4eTHOM
MecTe, TaK Kak Impu ero (GopMUpOBaHHK MbI paboTaeM C JIMHAMH @ U D kak ¢ yuciaMu oHO#N YeTHOCTH,
CyMMa KOTOPBIX BCET/Ia Y€THA, U JJIMHA C KaK pa3 U €CTh MO3HUIUs KpaiiHel cripaBa ugpsbl.

D710 3HAYUT, 4TO POPMHUPOBAHKE C HYKHO B JIFOOOM Cllyyae Ha4MHATh C MOCICTHEro paspsaa b.
[Tpu 3TOM KaK/Iblii B3SThI U3 & WK D pa3psia Mbl TOJKHBI CMECTHTh HA HEOOXOIUMYIO TTO3HUIIHMIO BIICBO,
4TOOBI 10OABIATH Pa3psiibl C, HCIOIB3YS OMEPALNIO CIOXKEHH. MBI cIeTIaeM 3TO ¢ MTOMOIIbIO BCIIOMOTa-
TEIbHOU MEPEMEHHOH Z, KOTOpas IMepes BXOA0M B LUK Oyzaer paBHa 1. B muxie ke ona Oyner yMHO-
KAaThCs Ha MOCTCTHUIA TOOBITHIH pa3psa b (mpu sTom Beipakenue Z * b mod 10 HyxHO nprOaBHUTH K C),
3aTeM YMHOXHTH Z Ha 10 U mpojenaTs TO e camoe ¢ TMOCIEIHUM Pa3psaoM & U CHOBa YMHOXHTH Z Ha
10. Kcratu, npu 3TOM HY>KHO He 3a0bITh CBOEBPEMEHHO OTOPOCHUTD YK€ PAaCCMOTPEHHBIE pa3psi/ibl YHCE.

Tak kak pa3psiIHOCTb YMCENl HEM3BECTHA, HAaM HYXEH LIMKJI C MpeayciioBueM. B cuiny onmHakoBoit
JECSITUYHON pa3psAHOCTU @ M D MBI MOXeM clenarh YCIOBHE MO OOHYJICHHIO JIF000Tr0 U3 HUX, TaK Kak
BTOPOE TIPU 3TOM Takxke oOHynuTcsa. Bospmem ycnosue a < > 0.

TakuMm OyZeT OCHOBHOM ITUKIT:

while a <> 0 do begin

€ c + z * (b mod 10);
z := z * 10;
b := b div 10;
c :=c + z * (a mod 10);
z ¢= »z * 10¢
a := a div 10

end;

B urore koneuHoe uncio C 6yaeT copMupoBaHO B TAKOM BHUJIE (BCE HANIPABIICHUS CIIPaBa HAJIEBO):
nepsas nudpa b, nepsas nudpa a, Bropas nudpa b, Bropas mudpa a u Tak ganee 10 CaMbIX MOCIEIHUX
pa3psioB cineBa. Keratu, ckoOKH B IBYX OIMEpaTopax HYKHBI JJI MPaBUILHOTO TOHUMAHUS KOMIIHIISATO-
POM MPHOPUTETA BHIOJHAEMBIX apu(MeTHyecKux omnepauuil. be3 HuX Z yMHOXUTCS HA COOTBETCTBYIO-
11e€ YKCII0, U OCTATOK OT JeNIEHUSI UMEHHO ATOTO YKclia MPUOaBUTCS K C, UTO HEIIPABIIBHO.

AJITOPUTM Ha €CTECTBEHHOM SI3BIKE:
1) Beomaub;

2) OOHyneHue nepeMeHHo} C;
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3) IIpucBocHue epeMEeHHOM Z uncna 1;
4) 3amyck nmkia ¢ npeayciaosuem a < > 0. B nukie:

1. TlpuGaBnsiem nocieanuit paspsn b B Texymmii pa3psja C, OnpeneisieMblid ¢ IOMOIIBI0 MHO-
KUTEIA Z,

2. YwmuHoxaem Z Ha 10;

3. U3bansieMcs OT mocieaHero paspsiaa B b;

4. TlpubaBnsieMm mociueIHUM pa3psi a B TEKYUIHA pa3ps] C ¢ TOMOILIbI0 MHOXKUTEISA Z,
5. Ymuoxaewm 7 Ha 10;

6. UM306ammsiemMcst OT MOCIEIHETO pa3psiia B a;

5) BeiBof C.
Kon:

1. program CombineTwoNums;
2.

3. var

4. c, z: integer;

5. a, b: word;

6.

7. begin

8. readln(a, b);

9. c := 0;

10. z := 1;

11. while a <> 0 do begin
12. c :=c¢c + z * (b mod 10);
13. z := z * 10;

14. b := b div 10;

15. c :=c¢c + z * (a mod 10);
16. z := z * 10;

17. a := a div 10

18. end;

19, writeln (c)
20. end.

3apaua Ne 35. BbiBecTu Ha 3KpaH X, 3aMcaHHOe B CUCTEME CHUCIIEHUSI C OCHOBAHMEM N
®opmyaupoBka. [lansl HaTypaabHble yncia X u N (N <= 10). BeiBecTr Ha 3KpaH 4KCIO X, 3aITH-
CaHHOE B CHCTEME CUHCIEHUS C OCHOBAHUEM N.
Pemenne. BcmoMuuM mipaBuiio u3 3agavu 5:

| Ocmamox om denenus 1106020 OeCAMUYHO20 YUCAA X HA YUCTO P Odem HAM paspsao eOuHUY Yucid X
' (e2o kpaiinuii paspsod cnpasa) 6 cucmeme CuUCIeHUs ¢ OCHOBAHUEM P.

Panbire Mel IIPUHHUMAJIA 3TO IIPABUIIO 0e3 JoKa3aTeJIbCTBa, OAHAKO ceityac MBI KOCHEMCS €ro, Tak
KaK OHO JOCTATOYHO KPATKOC.

Bocnonbszyemcst popmMyioil 3anucH 1eCATUYHOTO YHCiaa X B CUCTEME CUHCIIEHUSI C OCHOBaHHUEM P,
COCTOSILIETO U3 I 3HAKOB!

X=ar71*pr’1+ar72*pr’2+...+az*p2+a1*p1+ao*p°,

rae p“i,pFQ,..” p{ p{ po-— OCHOBAHHME CHUCTEMbI CUHCJICHHS, BO3BEICHHOEC B COOTBETCTBYIOIIUEC
CTCICHH, ar-1, ar-2, ..., dz,a1, Ao — umbpm B 3aIIMCH 3TOTI0 YHCJIa B CHCTEME CUHMCIICHUSI C OCHOBaAHHEM D).
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Hanpumep, unciio 378 B ecATHYHOMN CUCTEME CUMCIIEHHUs BBINIAMUT Tak: 378 =3 * 102 + 7 * 10! +
8 * 10°. Ecim mMbI mozpsin BemumeM mdpsl a2 (= 3), a1 (= 7), ao (= 8), To HCXOHOE YMCII0 BOCCTAHOBHUT-
csl.

3amuIeM mpejcTaBIeHKe Yucia B 22 JBOMYHON CHCTEMe CuucieHus (MepeBeieM ero ¢ MOMOIIBIO
KalbKyIATOpa, 0HO paBHO 101102) 1o 310it ke gopmyne: 22 =1* 24+ 0* 22 +1*22+1* 21 + 0 * 20,
T[TOHATHO, YTO €CJIM Mbl BHIYHCIIMM BHIPAYKEHHUE B TIPABOil YaCTH paBEHCTBA, TO MOTyYHUM Kak pas 22.

Tenepb MOKaXeM TO, YTO €CITH MBI BO3BMEM OCTATOK OT JICJCHMS 4Yuclia 22 Ha 2, 3aTeM pa3ieiiuM
ero Ha 2, oTOpOCUB OCTaTOK, U Oy/neM MOBTOPSTH ITH AEHCTBUS 10 OOHYJIEHUS YHCIA, TO B UTOTE MOJIY-
YHM BCE €r0 pa3psibl B IIOPSIKE CIpaBa HaneBo. BosbMem ero 3amuch 1 # 24+ 0% 23+ 1 %2241 %2140
* 20 i pazmenum ee Ha 2. M3 anreGpsl H3BECTHO, UTO €CIIM MBI JETHM CyMMy YHCes Ha HEKOTOPOE YHCIIO,
TO Ha HEro JEJIATCS BCE cilaraemble 3TOM cymMmbl. 1 * 2 0* 23 1*22y1* 2! nensrcs Ha 2, Tak Kak B
HUX TPUCYTCTBYeT MHOXHTENb 2. 0 * 20 =0 * | = 0 He gemuTcs HA 2, COOTBETCTBEHHO, 3TO YHCIO Oy/eT
OCTaTKOM OT JICJICHUS Ha 2, ¥ TIPX 3TOM TI0 (JOpMYJIe OHO SIBIISICTCSI KPAWHKUM CITpaBa pa3psaoM. 3aTeM MBI
JIeTIMM BCIO 3TY 3aITHCh Ha 2 U OTOpackIBaeM ocTaTok, momydaem: 1 * 23+ 0 * 22+ 1 * 21 + 1 * 20, Oye-
BUJIHO, YTO TPHU CJICYIOUIEM B3ITUM OCTATKa MBI MOJIy4yuM HUdpy U3 KpaiiHero cnpasa ciaraemoro. [lo-
BTOPSS 3Ty IETMOYKY, Mbl IOCTENIEHHO MOJIyYUM Bce HUQPBI uncia 22 B cCUCTEME CYHCIICHUS C OCHOBaHU-
em 2.

0606111351 BBIIICCKAa3aHHOC, MPUXOAUM K BbBIBOAY, YTO IJIA CI)OpMHpOBaHI/IH 3aIlIMCu 4ucCjia HaM
H€O6XOI[I/IMO MOJYYUTh BCE OCTAaTKH OT ACICHUS X HA OCHOBAHME N, IpH 3TOM J€JIA X Ha N MOCJIC KaXXa0-
'O B34ATHUA OCTaTKa.

KakuM 00pa3oM MbI 3anuileM OCTaTKU crpaBa HajneBo? OueHb MPOCTO: YMHOXAEM OYEpEIHOU
OCTaTOK Ha HEKOTOPbII MHOXMTENb Z, 10OABIAIONIUI HEOOXOIUMOE KOJIMYECTBO HyJeH, 4ToObl Iudpa
OKazajach B HE0OXOIUMOM MO3ULIMK, U TpubaBisieM K pe3yabraTy I'. [lonauany z Oyzer paBeH 1, Tak kak
MBI ipubaBisieM LUGPyY K pa3psAay eIUHULL, 3aTeM Z B KaXJI0W uTepanuu Oyaer ymMHoxaThbest Ha 10.

B utore mbl npubaBisgeM K pe3yabTaTy I MEpBbIil OCTaTOK, YMHOKEHHBIN Ha 1, BTOPOW OCTaToK,
yMHOXEHHBINA Ha 10, TpeTuit octatok, ymHOKeHHBIH Ha 100 u Tak ganee, moka He OyzneT copMUPOBAHO
HCKOMOE YHCJIIO:

r := 0;
z = 1;
while x <> 0 do begin
r :=r + z * (x mod n);
X := x div n;
z := z * 10
end;
Kon:
1. program ConvertNotation;
2.
3. var
4. c, z, r: integer;
5. X, zZ: word;
6.
7. begin
8. readln (x, n);
9. r := 0;
10. z = 1;
11. while x <> 0 do begin
12. r :=r + z * (x mod n);
13. X := x div n;
14. z := z * 10
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15. end;
16. writeln (r)
17. end.

3apaya Ne 36. HantTn HanmeHbLWINM HETPUBMATNbHbLIA AeNUTEeNb ABYX 3aflaHHbIX Ynucen

®opmyaupoBka. Jlansl HaTypajgbHbIe Yyuciia M 1 N. BeiBecTH Ha 5KpaH WX HAUMEHbIIUN HETPUBH-
QIBHBIN JICTUTEIb WIH COOOIIHUTh, YTO €T0 HET.

Pemenue. 38,[[3‘13 II0X0XXa Ha 3aaady 15, B KOTOpOfI IMOUCK MHUHUMAJIBHOI'O ACIIUTCIIA OCYIICCTB-
JIAJICA C IIOMOIIBIO ITMKJIA:

for i := 2 to n do begin
if n mod i = 0 then begin
writeln (i) ;
break
end
end;

311ech Bce MPOCTO: MIPOBEPSIEM BCE YUCIIA OT 2 10 BO3PACTaHUIO — €CJIM HALUIM JIEJIUTENb, BHIBOJIUM
€ro Ha 9KpaH W BBIXOJUM M3 IHUKJIA ¢ moMolibio break. B Hariem jxe ciiydae HYXKHO MPOBEPSATH JIEIH-
MOCTBb JABYX BBCIACHHBIX YHCCII. HpI/I 9TOM HUKJI JOJIKCH MPOXOJUTH 110 BCEM | or 2 A0 MUHUMAJIBHOT'O U3
grcesl M u N (Ha30BeM ero Min), Tak Kak OHO MOXKET ObITh HAMMEHBIIUM HETPUBHATIBHBIM JICTUTEIICM,
Korjaa oHo npocroe. Hanpumep, s uucen 17 u 34 TakoBbIM siBisiercs 17.

HaiiTn HanMeHspLIee U3 IBYX YMCEIl MOXKHO TakK:
if n < m then min := n else min := m;

Kcratu, Terneps B IMKIIE MBI JJOJDKHBI HE TIPOCTO BBEIBECTH HA SKpaH HAWJACHHBIN JETUTENb, a COXpa-
HHUTb €r0 B HEKOTOPYIO mepeMernyro (Mindiv), kotopas g0 Bxonaa B 1uki Oyaet paHa 1 (wiu 0), 4TOObI
IPOBEPUTH, BHITOJIHAIIOCH JIU YCJIOBHE JISTMMOCTH B Iukiie. Eciin 1a, TO He0OX0IMMO BBIBECTH 3HAUYCHUE
HAMMEHBIIIEr0 OOIIero IenuTeNs, a eciau HeT, 1 Mindiv Bce eme paBHo 1 (uim 0), TO BRIBECTH COOOIIIE-
HHUE 00 OTCYTCTBUH JICITUTEIIS.

Kon:
1. program MinDivisor;
2.
3. var
4. m, n, i, min, mindiv: word;
5.
6. begin
7. readln(m, n);
8. mindiv := 1;
. if n < m then min := n else min := m;
10. for i := 2 to min do begin
11. if (n mod i = 0) and (m mod i = 0) then begin
12. mindiv := 1i;
13. break
14. end
15. end;
16. if mindiv <> 1 then writeln (mindiv) else writeln ('No divi-
sors!"')
17. end.
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3apaya Ne 37. NMpoBepuTb, ABNAETCA NN HaTyparibHOE YMUCIO CYaCTNIMBbLIM OuneTom

®opmyaupoBka. J[ano HaTypasnbHOoe uncio N. [IpoBepuTh, ABISETCS JIM OHO CUACTIMBBIM Ouiie-
TOM.

[Tpumedanue: BooOIIE, B MaTEMaTUKE OOBIYHO PAacCCMaTPUBAIOTCS CYACTIMBBIE OUJIETHI C YETHBIM
KOJINYECTBOM LIU(P, TOTOMY YTO Y HUX MOYKHO SIBHO BBIICJHTD JIEBYIO U IPABYIO IMOJIOBUHBI OJJUHAKOBOM
JUIMHBI, CYMMBI IIU(QP KOTOPHIX U CpaBHUBAIOTCS. OJHAKO Mbl HECKOJBKO PACIIMPUM 3TO ONpEAEICHHE,
roJiarasi, 9To €CjH YMCJIO UMEET HEUYETHYIO JUIMHY, €r0 LHEHTPAIbHYIO PPy MOKHO OTOPOCHUTH, TaK Kak
ee JIOrMYHO ObUI0 Obl MPUOABUTh K HAKAIUIMBAaeMbIM CyMMaM OOOMX IOJIOBHH, YTO, COOCTBEHHO, HE M3-
MEHUT OTHOILIEHUS] MEXKTy HUMHU.

Hanpumep, uucio - — CYACTIUBBIN OmieT, Tak kKak 1 + 4 =5 + 0, a neHTpaibHy0 HU(PpPy MbI
OTOPOCHITH.

Pemenue. 3anaua sBisercs obmum cinydaem 3agauun 10. /s ee penienuss HeoOX0AUMO 3HATH JJTH-
HY 4yHclia (TO €CTh €ro pa3psAaHOCTh), BCICICTBHE Yero HaM HE0OX0AMMO CKONMPOBAThH MEPEMEHHYIO N B
HEKOTOPYIO IPYTYIO (HampumMep, a), YToObl Ha OCHOBE @ MOCYUTATh KOJIMYECTBO JACCATUYHBIX Pa3psaIoB N
U COXpaHWTh €ro B HekoTopoi nepemennoi digits (digits B mep. ¢ anri. o3Hadaet «uudpsi»). CaenaTh
3TO MOKHO TaK:

a := n;
digits := 0;
while a <> 0 do begin
a := a div 10;
inc (digits)
end;

31mech MBI B KaXI0H UTEpaluy MUKIa oTOpachiBaeM OAHY HH(PY OT & M yBEIWYHBAEM 3HAYCHHE
cueturka digits Ha 1. Ha HeKOoTOpOM Im1are 4mcio a OyaeT OAHO3HAYHO W CTAHET PABHBIM HYIIIO MPH Jie-
nenuu Ha 10, ¥ mocie MHKPEMEHTAMU CUETYMKaA, KOTOPBIA Temeph yxe OyAeT coiepkaTh KOJIMYECTBO
nugp yucia, IpOU30HAET BHIXO U3 IUKIIA.

YroObl MOCUUTATh CYMMBI JIEBOM M IPaBOil MOJIOBUHBI U(Dp yncaa (JUIsi HAKOIUIEHUS! KOTOPBIX Mbl
npeaycMotpuM nepeMernbie left u right), Mbr 1oyKHBI 3aITyCTHTB JIBa TIOC/IEIOBATEILHBIX IIUKIIA OT 1 J10
digits div 2, B KOTOpbIX MPHOABISTE KaX/IbIil MOTYYCHHBIH pa3psi/ K COOTBETCTBYIOIICH MEPEMEHHON U
oTtOpackiBaTh ero. Eciu aymvHa HedeTHasi, HAaM HEOOXOIUMO OTOPOCHUTH CepenHHYI0 Iudpy ducia 6e3
npubaBiieHUs K Kakoi-1n60 cymme. Tak kak B IEpBOM IMKJIE Mbl 00paboTanu U 0TOPOCHIIN MPaBYIO MO-
JOBUHY IM(p 4Yucia, TO MO BBIXOJIE U3 HETO cepelMHHas Ludpa Kak pa3 OyAeT HaXOAUThCSA B paspsie
eaunull. [ToaTroMy He0OXOAUM CIIEAYIONIMA I1ar:

if odd(digits) then n := n div 10;

Hamomuunm, uro ¢ynkims odd(n) Bo3Bpamiaer 3HaueHue true, ecam N HeuetHo, u false, ecnm n
4yeTHO. TO ecTh, HANMCAHHBIN BhIIIE oneparop mnposepsier cuetunk digits (B KOTOpOM XpaHHTCS UTHHA
FICXOJTHOTO YHCIIa) HA HEYETHOCTD, U €CITH OHO HEYETHO, OTOpAchIBaCT MOCIEHIO ero Hudpy.

Jlanee HEOOXOMMO HAKOMTUTH CyMMY LIU(Dp JIeBO MOJOBUHBI YHCIIA ¥ BBHIBECTH HA dKPaH pe3yibTar
CpPaBHEHUS CYMM JIEBOI U MPABOW MOJOBUHBI.

Kon:
1. program HappyTicket;
2.
3. var
4., n, a: longint;
5. left, right, digits, i: byte;
6.
7. begin
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8. readln (n) ;

9. a := n;

10. digits := 0;

11. while a <> 0 do begin

12. a := a div 10;

13. inc (digits)

14. end;

15. left := 0;

16. right := 0;

17. for 1 := 1 to digits div 2 do begin
18. right := right + n mod 10;
19. n := n div 10
20. end;
21. if odd(digits) then n := n div 10;
22. for 1 := 1 to digits div 2 do begin
23. left := left + n mod 10;
24. n :=n div 10
25. end;
26. writeln (left = right)
27. end.

[TpencraBuM, Kak JODKEH paboOTaTh allrOPUTM IIpH BBOJE unciaa 14350:
1) Cuwmraem MHY 4Kciaa, oHa paBHa 5 (ctpoku 11-14);

2) B uwmkie u3 5 div 2 = 2 noBropenuii npubasisiem k right kpaiinue cnpasa uudps 0 u 5, nocie
yero orbpaceiBaeM ux U umeeM B N 143 (crpoku 17-20);

3) Tak xak odd(digits) = odd(5) = true, orOopacsiBaem 3, mociie yero umeem B N 14 (ctpoka 21);

4) B uukie u3 5 div 2 = 2 noBropenuii npubasisiem k left ocraBmmecs unudpst 1 u 4, mocne yero N
cTaHOBUTCS paBHO 0, 4TO, BIIPOYEM, HAC yXKe He HHTepecyeT (cTpoku 22-25);

5) BeiBoauM Ha 5KpaH 3HaueHue BbipakeHus left = right — oteer monoxxutesbHbIA (cTpoKa 26).
3apaya Ne 38. lNpoBeputb, ABMNSAETCSA NN HaTypanbHOE YUCNO NafIMHAPOMOM

®opmy.aupoBka. JlaHo HatypansHOe yucio N. [IpoBeputs, mpeacTaBiseT Jiu coboil maliuHApOM
€ro JiecATUYHas 3aIUCh.

Pemenne. 3anaua siBnserca oOmmM cirydaeM 3agaqm 9. UToOb! pemuTh ee, He0OX0AUMO pa3ieanTh
YKCII0 N Ha JIBE MTOJIOBUHBI OIMHAKOBOW JUIMHBI, OTOPOCUTH CEpeIMHHYIO IU(PY B Clyyae HEUETHOM JUTH-
HBI N ¥ IPOBEPUTH PABEHCTBO OJIHOM M3 YacTell peBEPCHOM 3alnCu APYro YacTH.

Tak Kak HaM 3apaHee HEU3BECTHA JAECATHUYHAs Pa3psAHOCTh N, Mbl MOKEM MOCUYUTATh €€ C MOMO-
IIBIO CJIETYIOMIETO IHKJIa (TIOAPOOHEee 3TO OMUCHIBATIOCH B MPEBLAYIICH 3a1a4e):

a := n;
digits := 0;
while a <> 0 do begin
a := a div 10;
inc (digits)
end;

TenepL pPacCMOTPUM BapUAHTHI IIPOBCPKU YHCJIa HA TATIMHAPOM BMCCTC C pa36op0M Ha mpumMcepe.

[IycTs 1aHO YMCIIO HEUYETHOM JUIMHBI, HarpuMep, 79597. MBI MOKeM OTAEIUTh €ro npaByro MOJIo-
BUHY 97, IpOBE/s psi/ MOCIEI0BATEIbHBIX JACJICHUH ¢ B3ITHEM ocTaTKa B nukie u3 digits div 2 moTope-
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uuii. ITpu 3TOM HEOOX0MMO cpa3y chopMHUPOBATEH €€ peBepe B mepeMeHHyro right (MbI aenanu 370 B 3a-
naue 31):

right 0;

for 1 := 1 to digits div 2 do begin
right := right * 10;
right := right + n mod 10;
n :=n div 10

end;

Tak Kak 4UCII0 HEYETHO, HY)KHO OTOPOCHUTD €ro HEHTPAIbHYIO IIU(PY 5, MOCIE Yero B IMepeMEHHOM
N (paBHoii 79) OyxeT comepkaThCs JieBas IMOJIOBHHA YKC/Ia, a B IepeMeHHo# right (takxke paBHO# 79) —
€ro nepeBepHyTas npasast mojosruHa. OHU paBHBI, CIIE0BATEILHO, OTBET MOJIOKUTEIBHBIMH.

Tot e nopsAAoK NeUCTBUN MPUMEHSIETCS U JUJISl YMCEeN YeTHOM JJIMHBI, OIHAKO TEHepb HaM HE HYX-
HO HUYEro OTOpAachIBaTh MOCIIC HAKOIUICHUS PEBEPCHOM JICBOM YacTH 4Kcia B iepeMeHHyto right, Tak kak
B YKCJIaX YETHOMW JUIMHBI HET cepeauHHoi mudpsl. Hanpumep, nano yucno 1551: nepeBopaunBaem mpa-
BYIO TIOJIOBUHY unciia 51 (momyuum 15) u cpaBHHBaeM ee ¢ JIeBOM MOJOBUHOM: 15 = 15, oTBET monoxu-
TEIbHBIN.

Ot AO0MMYIICHUA IT'OBOPAT O TOM, YTO H€O6XOI[I/IMa IPOBEpPKA MJIMHBI YHCJIa N HAa HECYCTHOCTD U, CO-
OTBCTCTBCHHO, 0T6paCbIBaHI/Ie CGpC,HPIHHOfI I_[I/I(bpbl B CJIy4da€ HCUCTHOCTHU:

if odd(digits) then n := n div 10;
Kon:

1. program CheckPalindrome;

2.

3. var

4. n, a, right: longint;

5. digits, i: byte;

6.

7. begin

8. readln (n) ;

9. a := n;
10. digits := 0;

11. while a <> 0 do begin

12. a := a div 10;

13. inc (digits)

14. end;

15. right := 0;

16. for 1 := 1 to digits div 2 do begin
17. right := right * 10;

18. right := right + n mod 10;
19. n := n div 10
20. end;
21. if odd(digits) then n := n div 10;
22. writeln(n = right)
23. end.

BrInomHuUM «pyuHYIO IPOKPYTKY» alroputMa Ha uucnie 147741:
1) Cuutaem JuMHY ymcia, oHa paBHa 6 (ctpoku 11-14);

2) B mukie u3 6 div 2 = 3 moBTopenwuii npubasisieMm k right (bopmupys peBepcHyro 3amuch) mo-
creaare TpU nudpel Yucia N, mocie 4ero oroOpaceiBaeM WX W uMmeeM B N 147, B right 147
(ctpoku 16-20);
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3) Tak xak odd(digits) = odd(6) = false, nuuero He nenaem (crpoka 21);

4) BbIBOJMM Ha 3KpaH 3HAUYEHHUE BhIpakeHus N = right — oTBeT momokuTenbHbIN (CTpoKa 22).
3apgaya Ne 39. lNMpoBepuTb, ABNAETCA NM HaTyparibHOE YMUCIO CTeNeHb ABOVKU

®opmyaupoBka. Jlano HaTypainpHOe uMciao N. IIpoBepuTh, MpencTaBiaseT JU OHO coOOil HaTy-
paJIbHYIO CTEIEHb Uncia 2.

Pemenne. [Ipoiie roBops, HaM HYKHO OTBETHTb Ha BOIIPOC: MOKHO JIM BO3BECTH YUCIIO 2 B KaKyIO-
160 HATYpaNbHYIO CTENeHb (MM B HYJIEBYIO CTeNeHb, Tak Kak 2° = 1), 4To6bI ONyurnocs 9ucio N?

Boo01mie, mys perenus 3Toi 3a1a4u CyIeCTBYET TOCTAaTOYHO KPAaCHBOE PABEHCTBO, BBITIOJIHSIIOIIE-
ecsl ISl BCEX HaTypalbHBIX CTENEHEH Yucia 2, MO3BOJISIONIEE MOTYyYUTh OTBET C MOMOILBIO OJHON €I1H-
CTBEHHOM JIOTUYECKON TOOUTOBOM OINEpaIiuu:

nand(n-1)=0
O603Hauum ero kax (1).

Jeno B ToMm, 4TO HaTypaJibHasi CTETICHb YKCia 2 C MoKa3aresieM P B JBOMYHOM BHJI€ BCETa MPE.i-
CTaBJISIETCA KaK €IUHHIA C P HYJISIMH CIpaBa. JTO MPOUCXOIUT MOTOMY, YTO JBOMYHAS 3alMCh STOTO
YKCiIa B JIECATHYHOM BHJIE TpejcTaBisiercst kak 1 * 2P + 0 * 21+ . +0*21+0*2° rne Bce pomy-
HICHHBIC ciiaraeMbple UMEIOT KodddumueHT 0, ¥ U3 3TOW 3aMMCH JIETKO BOCCTAHOBUTH JABOMYHOEC TPE]-
crasnenue: 10...00, 31ecy Hyneit Bcero P. [loaTomy eciin Mbl OTHUMEM OT JIH000M cTerneHu ABOMKHU 1, TO
nonyuuM yucio 1...11, rae Bcero p enuHun (TouHee roBopsi, 3To 6yzaer yucnio 01...11). B utore, eciu Mbl
MPUMEHHUM K 3THUM JBYM YHCJIa TOOUTOBYIO KOHBIOHKITUIO, TO BCETJa Oy/IeM IOJIydaTh Pe3yJIbTUPYIOIIee
4yucio, pasuoe 0.

[Tpumeuanue: moOUTOBas KOHBIOHKIIUS — 3TO OWHAPHAS ONepaIysi, KOTOpasi SKBUBAICHTA OOBIYHON
KOHBIOHKIIUY, TPUMEHEHHON K JBOMYHBIM pa3psaaM ONepaHA0B (ABYX MCXOIHBIX YHCEN), CTOSIINM Ha
OJIMHAKOBBIX MO3UIIUSX B JIBOUYHBIX MPEACTABICHUIX 3TUX uncen. [Ipu 3ToM pe3ynbraTtoM mpuMeHEHUs
MOOUTOBOY KOHBIOHKIIMU SIBISIETCS HEKOE Pe3yIbTHUPYIOIIEe YHCIO, 3HAUEHUE COOTBETCTBYIONIUX OMTOB
KOTOPOT'O 3aBHCHUT OT 3HAYCHUN OMTOB MCXOJHBIX YHCENI: B COOTBETCTBYIOIIEM pa3psijie OyJIeT HaXOAUTh-
cs 1 TOorga u TOJBKO TOTAA, KOTJa Ha 3TUX MO3UIUAX B 000MX MCXOIHBIX YHCIAX CTOSIINA €IUHUYHBIC OH-
TBI, 1 0, HHAYE.

[TprMep: BBIMOJHUM MOPa3psIHYI0 KOHBIOHKINIO ABOMYHBIX yucen 0110012 u 1010112 (mpu sToM
BBIMUILIEM UX TaK, YTOOBI COOTBETCTBYIOIIME ABOUYHBIE PA3PsIIbl CTOSUIM JPYT MO JPYTOM):

[Tepeemt onepannm: 0110012
Bropon onepannm: 101011
PesysbTaT: 001001;

butel, KOHBIOHKIMSA KOTOPBIX AacT (), BBIACIEHBI KPAaCHBIM LBETOM, a T€, KOHBIOHKIUS KOTOPBIX
mact 1 — cuHuM.

Tak xak 1-if pa3psiz cineBa y nepBoro uucnia paseH 0, a y BToporo — 1, To B COOTBETCTBYIOLIHI 1ep-
BBII pa3psia pedyabTara uaer out 0. 2-e pa3psiibl, COOTBETCTBEHHO, paBHBI | U 0, M B pe3yibpTaT CHOBA
uzer 6ut 0. 3-u pa3psansl y 000ux 4rcen paBHbI | (BbIIENIE€HBl CHHUM IIBETOM), IOSTOMY B 3-i pa3psin pe-
3ynbTara uAeT 1 u Tak nanee.

Kcratu, Hama ¢opmyna (1) npomyckaer unciao 0 B KauecTBe CTEMEHH IBOMKH. Tak Kak KOMITHJIS-
Tops! si3bika Pascal (rapantupoBanno HaspiBatorcs Borland Delphi 7 u PascalABC) peanusyror uucio-
BbIE THITBI IAHHBIX B BHJIC KOJBIEBBIX OTPE3KOB (TO €CTh, HampuMep, B Tume byte mocie uncma 255 cie-
nyet uuciio 0, a mepen unciaom 0 — uncio 255), To B 1o6oM TakoM Turne Boipaxenue (0 — 1) uMeeT HeKo-
TOpOe HEHyJeBOe OUTOBOE Mpe/ICTaBlIeHNE (TaK KaK HYJIEBO€ OMTOBOE MPEICTABICHUE UMEET JIUIIb YHC-
70 0), a no6uTOBast KOHBIOHKIMSA yucia 0 ¥ 1000ro APyroro yucia aaeT B peyabrare uncio 0.

BooOie, Tak kak HaM JaHHOE HaM N SBISETCS HATYpaJbHBIM YHCIOM, yucio 0 BBOAUTHCS HE OY-
ner. OgHaKo MmokaxkeM, Kak oTceub O mpu mpoBepke yuciaa no gopmyne (1): MOKHO OCYIIECTBHTH MPO-
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BEPKY BBEJICHHOT'O YHCIIa HA PABEHCTBO HYJIO, U B Clydae paBEHCTBA 3aMEHHUTb €ro Ha KaKkoe-Tuoo Apy-
ro€ YHCII0, 3aBEIOMO HE SIBJISIOIICECS CTEMEHbIO ABOMKHU, yTOOBI ycioBue dhopmydsl (1) orpaborano mpa-
BHJIBHO.

if n = 0 then n := 3;

Booo6iite, popmyna (1) Tpebyer nokazarenbcTBa B 00€ CTOPOHBI: MbI JIMIIb JTOKA3aJId, YTO €CIH N
SIBJISIETCSI CTETIEHBIO IBOWKH, TO ecTh N = 2P (rme p — moboe HaTypaiibHOe uuciio win ), To BhIpakeHue N
and (n — 1) rapaaTupoBanHo gaet pe3yinbraT 0. [TokaxeM 3TO0 cXeMaTHYECKH elle pas:

Mepeet onepann: 100...00
Bropom onmeparzm: 011...11
PesyabTaT: 000...00

OnHako MbI TaKXKe JTOJKHBI JI0Ka3aTh, YTO HUKAKOE IPYroe YUCiIO N, KpOME KaK CTENEHb JIBOWKH,
He MOKeT JaTh 0 B pe3yibTare BoimosiHeHus omnepanuu N and (N — 1). OgHako MBI IPUMEM 3TO YTBEP-
kKaeHue 0e3 J0Ka3aTeabCcTBa. B WTOre Teno mporpaMMKH MOXKET BBITVIAACTh Tak (IUIsl HATypajabHOTro N,

KOTOPOE TAaK)K€ MOYKET ObITh HYJIEM):
readln (n) ;
if n = 0 then n := 3;
writeln(n and (n 1) = 0);

OpnHako MBI B Ka4eCTBE OCHOBHOTO PEILIEHUSI BO3bMEM 00Jiee MPOCTYIO HJICI0: MYCTh TaHHOE YKCIIO
N SIBISIETCS CTENEHBIO ABOMKHU. CIlieOBATEILHO, €M0 MOXHO IPEACTaBUTh Tak: 2P =1 * 2 * 2 *  * 2
(31ech pOBHO P ABOCK). Pa3esuB 3T0 BeIpaKeHUE HA 2 ONMPEICICHHOE KOJMYECTBO pa3, B Pe3yJIbTaTe MbI
noyty4um gucio 1.

Ecnu ke 4Kciio N He ABIAETCA CTENEHBIO IBOMKHM, TO HA HEKOTOPOM IIAare Mbl IOJIYYHUM OCTaTOK
IIpU JIeIEHNHU Ha 2. B CBSA3M € 3TUM BO3HMKAET aJTOPUTM:

1) Bsoaum n;

2) B ke ¢ mpexycinoBueM N > 1 paboTtaem ¢ N:
1. Ecnu octatok oT AeneHus N Ha 2 paBen 1 (N mod 2 = 1), To BBIXOAUM M3 ITUKIIA;
2. Jlenum nHa 2 (n :=ndiv 2);

3) BbiBoauM Ha 3KpaH 3HaueHHE BhIpakeHHs N = 1 (eciu LUK 3aBEPIIMIICS, TO ITO YCIOBUE UC-
THHHO W N — CTENEHb JABOWKHU, & €CJIM HET — TO Ha KAKOM-TO IIIare MbI MOJYYHIH OCTATOK TPH
JerneHny Ha 2 U BbIIUH Yepe3 break);

Jaxe ecim BBect N, paBHoe 0, TO mporpamma BBIJACT NMPABHIBHBINA OTBET, TaK Kak HE OyIeT ocy-
IIECTBIICH BXOJ B LUK (2) 1 Ha mare (3) Oyaer BoIBeeHO 3HaueHue BoipakeHus 0 = 1, paBHoe false.

Kon:

1. program PowerOfTwo;

2.

3. var

4. n: integer;

5.

6. begin

7. readln (n) ;

8. while n > 1 do begin
9. if n mod 2 = 1 then break;
10. n :=n div 2
11. end;
12. writeln(n = 1)
13. end.
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3apaya Ne 40. BbiBecTy Ha 3KpaH nNpou3BeAeHne YeTHbIX 3NIeMEeHTOB 3afaHHOM nocne-
AOBaTeNbHOCTU HaTypalbHbIX YUcern

®opmyJMpoBKa. JlaHa MOCIEA0BATEIBHOCTh HATYPAIBHBIX YMCEJ, OIPAHUYCHHAs] BBOJAOM HYJIA.
BriBecTH Ha 5KpaH NPOU3BEACHHE YETHBIX AIEMEHTOB JTOW IoOcienoBareiabHOCTU. IIpu 3TOM HONB HE
CYMTAETCS YWICHOM ITOCIEN0BATEIbHOCTH.

[Ipumeuanue: 3agaun MOJOOHOTO poja TPEOYIOT BBHINOJHEHUS KaKUX-THOO AEHCTBUN B 3aBUCHMO-
CTH OT HEKOTOPOT'O XapaKTEPUCTUYECKOrO CBOICTBA. BONBIIMHCTBO M3 HUX MaTeMaTHYeCKH HEMHTEpec-
HBI, OJTHAKO Pa3BUBAIOT CIIOCOOHOCTH COBMENIATh OT/AEIbHBIC NMPHEMBI U METOJbI NMPOrPaMMHUPOBAHUS,
II03TOMY, B OCHOBHOM, CIIOCOOCTBYIOT HapaOOTKE OIIBITA.

Pemenue. Tak kak HaMm 3apaHee HEM3BECTHA JIMHA pacCMaTpPUBAaeMOM IOCIICIOBATEIHLHOCTH, HO
MBI 3Ha€M O TOM, YTO OHA OIPaHUYMBAETCS BBOJIOM HYJISI, U TIO3TOMY MOXKEM CJIeJaTh LUK C MPEycIio-
BueM a < > 0, rae a — TeKyui BBEICHHBIN WieH. Tak Kak HeT He0OX0MMOCTH paboTaTh ¢ HECKOJIbKUMU
YJIeHaMH OJJHOBPEMEHHO, Mbl MOXEM CJIEJIOBaTh JJAHHOM CXEME U B KOHKPETHBIA MOMEHT BpEMEHHU pado-
TaTh JIUIIb C OJHUM 3JIEMEHTOM I10CJIEA0BATEIHLHOCTH.

[Tpu Bcem 3TOM Tepe]] IUKIOM HaM HEO0OXOJUMO CUUTATH MEPBBIA WICH &, YTOOBI BOMTH B IMKII,
€CITU TOCJICA0BATEILHOCTh HEIycTas (@ €Cli MycTast, TO €CTh COCTOUT M3 OJHOTO HYIIS, TO M HE HYXHO
BXOJIMThH B IIUKJI M UTO-JINOO JI€TIaTh):

read(a) ;
while a <> 0 do begin
read (a)
end;
Kcrartu, Mbl BCIoib3yeM oreparop BBojaa read, 4ro0bl MOKHO OBLTO BBOJUTH WICHBI Yepe3 Mpooert,
a He yepes enter, kak npu ucnoabs3oBanuu readln. Buyrpu nukia BMECT0O MHOTOTOUHS J0JDKHA paciioja-
raTbCsi HEKOTOpasi MOCJIE0BATEIbHOCTD ONEPaTOPOB, KOTOPbIE U OYAYT BBINOJHATH 00pabOTKY BBOAU-

MbIX TaHHbIX. [locie kaxaoi urepanuu HeOOXOAMMO BBECTH CIIENYIOIIMNA WICH MOCIEA0BATeIbHOCTH U
MPOJOHKUTH 00pabOTKY, €CIIM OH HEe paBeH HYJIs, U 3aKOHUUTH B IPOTHUBHOM CIIy4Yae.

[IpumeyaTenbHO, YTO JUIIH 32 HEKOTOPHIMU MCKIIOYEHUSIMU UMEHHO B IMKJIE TaKOTO BHUja Oyner
pacrosaraTbCsi OCHOBHOM 0710k 00paOOTKU AJs BceX 3ajjad Ha MOCJIe0BaTeIbHOCTh, OTPAaHUYEHHYIO BBO-
JIOM HYJISI.

Yro xe KacaeTcs TEKylleH 3aJaud, TO I €€ PEUICHHs] Mbl B [IUKJIE JOJDKHBI IIPOBEPUTH Ka)KIbIi
9JIEMEHT Ha YETHOCTh, U €CIM OH YETHBIW, JOMHOXXHTh Ha HEro HEKOTOpYIO mepeMeHHyo prod s
HaKOIIJICHUs pe3ysbTaTa (KOTOPYIO MOHAYaly HY>KHO caenarh paBHol 1). Ilpu 3Tom eciu 1o 3aBepliieHun
porpaMMbI TepeMeHHas Prod OynmeT mo-mpexHeMy paBHa 1, TO 3TO 3HAYHT, YTO MOCIIEAOBATEILHOCTD
au0o mycTta, 1100 B HEl HET YETHBIX 3JIEMEHTOB, YTO MOOYXKAAET C/AeNaTh B 3TOM CIy4yae COOTBETCTBYIO-
HIYIO MPOBEPKY C BBIBOJIOM pe3yJbTaTa WM COOOIIEHUSI 00 OTCYTCTBHM 3JIEMEHTOB. B cBs3u ¢ HanucaH-
HBIM BO3HMKAET TaKOM KOJ:

read(a) ;
prod := 1;
while a <> 0 do begin
if a mod 2 = 0 then prod := prod * a;
read (a)
end;
if prod <> 1 then writeln(prod) else writeln('No such elements!');

[Ipu sTOM mpoBepsieTcss HepaBeHCTBO Prod eauHUIE, TaK Kak XOTEJIOCh Obl momecTuth B then-
0JIOKE yCIOBHOI'O ONEPAaTOpa BBIBOJ «IIOJIOKUTEIIBHOT0» OTBETA (KOTOPBIN OTBEYAEeT KPUTEPHUIO 3a/1a4H),
a B else-610ke — 00pabOTKy «BBIpOXKIAEHHOTO ciydas». Ha camoM jke aene TakoW MOPSIOK HE JOJDKEH
OBITH CaMOLIEIbI0 U HE CUUTAETCS «XOPOLIMM TOHOM)» B MPOrPaMMHUPOBAHMHM, J1a U JI€IA€TCA TOJBKO IO
IPUXOTH aBTOPA, TaK YTO HE ObUIO Obl HUKAKOW Pa3HULIBL, €CITU Obl B OCIEIHEH CTpOUKe OBLIO:



Jannn Qymucros: «Pemenne 50 THNOBBIX 32124 110 IPOrPpaMMHPOBAHMIO Ha si3bIke Pascal» 51

if prod = 1 then writeln('No such elements!') else writeln (prod);
Kon:
1. program ProductOfEven;
2.
3. var
4. a, prod: word;
5.
6. begin
7. read (a) ;
8. prod := 1;
9. while a <> 0 do begin
10. if a mod 2 = 0 then prod := prod * a;
11. read (a)
12. end;
13. if prod <> 1 then writeln (prod) else writeln('No such ele-
ments!"')
14. end.

3apaua Ne 41. BbiBecTu Ha 3KpaH nNpousBeAeHMne ABY3HA4YHbIX 31IeMEHTOB nocrnenoBa-
TeNbHOCTU HaTypasnbHbIX YMCesl, KOTopble AeNATCA Ha 3aAaHHOe YUCno

®opmy.aupoBKa. /[aHO HaTypajgbHOE YMCIIO N, a 3aTeM IOCJIE0BaTEIbHOCTh HaTypallbHBIX YHUCEII,
OrpaHMuYEHHas BBOJIOM HyJisl. BbIBecTH Ha 9KpaH NMpOU3BEIECHHUE JIBY3HAUHBIX 3JEMEHTOB 3TOM MOCIENO-
BaTEJIbHOCTHU, KOTOPBIE AENIATCS Ha N.

Pemenne. 3a/1aua 04eHb MOX0XKA HA MPEABLAYIIYIO, TOJBKO B 3TOT pa3 HaM HEOOXOUMO MTPOBEPSITh
JIETUMOCTh HE Ha 2 (3T0 OBLJIO yCIOBUE YETHOCTH), a Ha N. K TOMY e, MbI TOJDKHBI pacCMaTpUBaTh TOJIb-
KO JIBy3HAUHbIC WICHBI. )1 BBISBICHUS JBY3HAYHOTO YKCIIA MBI, OJHAKO, HE Oy/IeM CUHTATh €ro pa3psiI-
HOCTb M CPaBHHUBATh €€ C JBOIKOI, a BOCIOJIb3yeMCs Te€M, YTO J000e NBY3HAYHOE YHCIO Ooiblie 9 u
Menbie 100.

B cBsi3u ¢ 3THM YCIIOBHE MOWCKA WICHA MOCIICOBATEIbHOCTH, OTBEYAIOIIETO 3aJaHHBIM KPUTEPH-
sMm, Oyzet BeITIsIIeTh Tak: (&> 9) and (a < 100) and (a mod n = 0).

Hanomuum, uto and — 3T0 KOHBIOHKIIUS, TIPHYEM HAIlle BBIPAKEHHE COJCPIKUT TPU KOHBIOHKTHB-
HBIX YICHA, TaK KaK oncpanus NpuMEHACTCA ABAXKbI. OHO UCTHHHO TOraga U TOJIbKO TOorjaa, Kkorjga uCTUH-
HBI BCE TPU WICHA, M JIOXKHO BO BCEX OCTAJBHBIX CIydasx. [Ipy 3TOM KOHBIOHKTUBHBIC WIEHBI CTOST B
CKoOKax, TaK KakK JIOTMYECKHe orepaluu B si3bike Pascal uMeroT OosbIimii mpuOpHUTET, YeM OIepaiuu
cpaBHeHHUs U apudMeTndeckue onepanun. To ecTh, €ClI OMYCTUTh CKOOKH, To Pascal, Beraucisist 3Have-
HHE CJICBa HAIPaBO, BHIMOJIHUT cHavasa oneparmu 9 and a, 100 and a u T. 1., 9YTO B KOPHE HEMPABHIIBHO.

Kon:

1. program ProductOfRegNums;
2.

3. var

4. a, n, prod: word;

5.

6. begin

7. readln (n) ;

8. read(a) ;

9. prod := 1;
10. while a <> 0 do begin
11. if (a > 0) and (a < 100) and (a mod n = 0) then prod :=
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prod * a;

12. read (a)

13. end;

14. if prod <> 1 then writeln (prod) else writeln (' No such ele-
ments!')

15. end.

3apaya Ne 42. HanTtu Konu4ecTBO NPOCTLIX YSIEHOB NOcneaoBaTefIbHOCTU

(I)OpMy.TII/Ip()BKa. Z[aHa IIOCICA0BATCIIBHOCTh HATyPAJIbHbBIX YKUCE]I, OI'paHUYCHHAs BBOJIOM HYIJIA.
BriBecTr Ha KOJIUYECTBO IMPOCTHIX YJICHOB 3TOM IOCICA0BATCIBHOCTH.

Pemenne. [Ipuniun pemieHus 3Toil 3aaun HaIOMUHAET pelIeHrs 00eux mpeapaymux 3agaad. [Ipu
HTOM AJITOPUTM PACIO3HABAHMS MPOCTHIX YUCET MOXKHO B3ATh U3 3aAa4u 17, HEMHOTO U3MEHUB €T0:

s := 0;
for i := 1 to a do begin
if a mod 1 = 0 then inc(s)
end;
if s = 2 then inc(count);

311ech Mbl IPEABAPUTEIBHO TIOMEHSUIN Ha3BaHUsI IEPEMEHHBIX U BMECTO BBIBO/IA OTBETA O MIPOCTOTE
qucia pa60TaeM CO CHCTUHMKOM HaﬁILCHHBIX IMPOCTBIX YHCCIL. HaHOMHI/IM, YTO B UKIIC CUHUTACTCA KOJINYC-
CTBO BCEX BO3MOJKHBIX HATYPaJbHBIX JENUTENCH 4YHCia, U €CIH UX 2, TO OHO MPOCTOE, U HEOOXOANMO
YBEJIMYUTH CYETUMK MPOCTHIX uncen count. Koraa Bes uncnoBast mocieqoBareabHOCTh OyaeT oopadbora-
Ha, OCTaHETCs TOJIBKO BBIBECTH Ha SKpaH 3HaueHHE IIepeMeHHoM count.

Kon:

1. program NumOfPrimes;

2.

3. var

4., a, i, s, count: word;

5.

6. begin

7. read (a) ;

8. count := 0;

9. while a <> 0 do begin
10. s := 0;
11. for i := 1 to a do begin
12. if a mod i = 0 then inc(s)
13. end;
14. if s = 2 then inc(count);
15. read (a)
16. end;
17. writeln (count)
18. end.

3apayva Ne 43. lpoBepuUTb, HAYMHAETCH NN KaXAbIU U3 YNIEHOB NocreaoBaTesfibHOCTU C
DEeCATUYHOM UM pbl, HA KOTOPYK OKaHYMBaETCA NpeabiayLwmun

®opmyaunpoBka. /laHa mocieoBaTeIbHOCTh HATYpaJIbHBIX YHCEJ, OTPAaHUYEHHAs BBOJOM HYJIS.
[IpoBepuTh, HaYMHACTCS JU KXl M3 €€ WIEHOB (CO BTOPOIo) ¢ JAECATUYHOM LUQPHI, HA KOTOPYIO
OKaHYMBACTCSA MpeapLIyIuii. Hampumep, TakoBOW IOCIIEIOBATEILHOCTRIO OymeT sABIAThCS 14 47 712
2179 9 9 93 0 (Takke coXpaHeH OrpaHUYMBAIOIIUI HOJIb).
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Pemenue. 3agaya peiiaercs yepes IUKI € MPEIYCIOBUEM, YTO XapaKTEPHO IS 3a/1a4 Ha MOCIe0-
BaTEJIbHOCTh C orpaHuuuTeneM. [lpu ee pemeHnn Mbl MOTIM Obl HE paccMaTpUBATh «BBIPOKJICHHBIC Ba-
pHUAHTBI», B KOTOPHIX Ha BXOJ OYAET MOAAaBAThCS, HAIIPUMED, MyCTas MOCIEI0BATEIBHOCTh (TO €CTh CO-
CTOAIIAS U3 €TUHCTBEHHOTO HYJIS1) WM MOCJIE0BATEILHOCTD U3 OJJHOTO WIEHA, TaK KaK Ha BOIPOC O TOM,
YIOBJIETBOPSIIOT JIM TaKue IMOCIEAOBATEIIbHOCTH 33aHHOMY KPUTEPUIO, OTBETUTh TEOPETHUYECKHU JIOCTa-
TOYHO TpyAHO. PazymHee Bcero Obuio Obl CYMTATH BBIMOJIHEHHE KPUTEPUS IS TAKUX MOCIEA0BaTEIbHO-
CTEH HeolpeneJIeHHBIM, YTO, OJHAKO, B (popMare JaBaeMOro HaMH OTBETa HE MPEICTABIISICTCS BO3MOXK-
HBIM: TI0JI «IIPOBEPKOI» XAPAKTEPUCTUUECKOIO0 CBOWMCTBA B JJAHHOM CJIyyae MOHMMAETCsl OTBET HA BO-
poc: Tu00 «Ia», U MOCJIEI0BATeILHOCTh OTBEUACT 33JaHHBIM TPEOOBAHUSAM, JTUOO «HET», U, COOTBET-
CTBEHHO, HE OTBEYaET.

CrnenoBarenbHO, HaM HY>)KHO BMECTO OTBETA O «HEOIPEAEICHHOCTH» MPOBEPSIEMOr0 CBOMCTBA /1aTh
OJIMH U3 JOMYCTUMBIX 0TBEeTOB. HaBepHoe, pa3ymMHO ObLIO Obl 1aTh Ipu 00paboTKe BHIPOKICHHBIX CIY-
4yaeB [IPOrpaMMOI OTBET «HET». Mbl BO3bMEM 3TO Ha 3aMETKY U IOIBITAEMCS CIENaTh KOHTPOJIb UCKIIIO-
YEeHH, Korja yxe OyIeT TOTOBO pelleHue 3afaud JJid OoOIIero ciydas, yToObl 3apaHee HE HaJlesaTb
omMrOoK. IT0 HEOOXOAMMO TOTOMY, YTO MBI IOMPOOYEM MHUIIMAIM3UPOBATH 3HAYCHUS IEPEMEHHBIX TPU
3aIycKe MporpaMMbl TaKUM 00pa3oM, YTOOBI 00pabOTKY BBIPOMKACHHBIX CIy4aeB MOKHO OBLIO BBIMOJ-
HUTh C MUHUMAJIBHBIM BJIOXKCHHUEM JIOTIOJTHUTEIILHOTO KO — MBI YK€ JIealii 3TO B 3a/1ave 32.

Tenepsr 0 nmepemMeHHBIX. Tak kKak HaM HEOOXOAMMO MPOBEPATH BBIMOJHEHUE KPUTEPHUS Ha JIBOMKAX
(mapax) 3JeMEHTOB, TO U XPaHWTh B MMaMATH HY)XHO cpa3y jBa 3jaemeHTta (a u b). [lepBblit anemMeHT He
UMeEeT MPEAIIECTBEHHUKA, IIOATOMY I1OCJIe BBOAA Mbl HE 00pabaThiBaeM €ro U MO>KEM BBOJUTH CIEYIO-
LM 3JIEMEHT B OJTHOM OIEPATOPE C HUM:

read(a, b);

Wmest Ba 3yeMeHTa, Mbl YK€ MOXKEM BBIIOJHHUTH MPOBEPKY HalIero cBoiictBa. OpHAKO yXe Ha
9TOM 3Tame Mbl MOXKEM JIOTaJlaThCsl, YTO B CHIIy HEOOXOAMMOCTH BBINOJIHUTH MPOBEPKY JUIL BCEX Hap
3JIEMEHTOB TIOCJIC/IOBATEIILHOCTH CIIEAYET Cpa3y MOMECTUTh €€ B IMKJI. Mbl Oy/ieM CUMTBHIBATH KaXKIbIi
OYEpeIHOW WICH IOCJICAOBATEILHOCTH B MEPEMEHHYI D, M Tak Kak MOCIeIHEe BBOAMMOE YHCIO II0
ycinosuto — 0, To peaycinoBueM 1ukia Oyaer b < > 0 (tak kak npu b = 0 UK 10/HKEH MPEKPaTUTHCS):

while b <> 0 do begin

a := b;

read (b)
end;

Ha Mecte Tpoetounst OyaeT pacmnonaraTbCsi Ko MPOBEPKHU KaKIOM Mapbl, MOJTHOCTHIO OXBATHIBAIO-
Ui ompeneneHue Hamero cBoiictBa. IlpmMedanue: B «11aGioHE» OCHOBHOTO IMKJIA Mbl BBLACITUIH
TaKke oreparop a := b, KOTOphIif 0OecreYrBaeT ABMKEHUE 10 KaX/IbIM IBYM COCCIHHM 3J€MEHTaM I0-
cienoBarenbHOCTH. CleyeT 0OpaTuTh BHUMAaHUE HA TO, YTO MBI JOJIKHBI IIPOBEPSTH BBHITTOJHEHUE HAIlle-
ro cBoMcTBa 1y 1-ro ¥ 2-ro, 2-ro 1 3-10, 3-T0 M 4-TO U T. JI. 3JIEMEHTOB MOCJICIOBATEILHOCTH.

Korna MbI yke BBINOJHWIM MPOBEPKY JUISL JBYX 3JIEMEHTOB, Hampumep, g 1-ro (koTopslid Xpa-
HHUTCSI B TIEPEMEHHOI1 @) 1 2-r0 (KOTOPBI XPaHUTCS B IEpPEeMEHHOM D), To nanee Mbl MpUCBaUBaeM Iepe-
MEHHOU @ 3HaYCHHE TIEPEeMEHHOM D (B KOTOpOIi y HaC XpaHWIICS 2-0if 2JIEMEHT), 3aTeM cuuThiBaeM B b 3-it
3JIEMEHT, YTOOBI TPOBEPUTH CBOUCTBO ISt 2-TO U 3-T'0 JIEMEHTOB H T. II.

HpI/I 9TOM HYKHO Y€TKO NIOHHUMATh, YTO Mbl HC MOKEM CUUTBIBATH B ITUKJIC Cpa3y ABC ICPEMCHHEBIC,
TaK KaK IIPpH TaKOM IIOAXOAC IPOBCPKA GYHCT BBITTIOJIHATHCA JIMIIb AJIA l1-ro u 2-FO, 3-ro 1 4-T0 U T. .
OJIEMCHTOB, 4YTO HEBCPHO.

Paszbepem camy mpoBepky. Tak Kak Ha KaJIOM IIare IUKIa MporpamMMe TpeOyeTcsl BBISICHHUTH,
HAYMHAETCS JIM CIIEAYIOIINM YIeH IOCIEI0BATEILHOCTH C AECATHYHON HU(PHI JaHHOTO, TO, MMeS JaH-
HBIH WICH B IEPEMEHHON a U CIICAYIONIHIA WieH B D, MbI JO/DKHBI CpaBHHUTH MOCIeIHIOK Py a (060-
3HauMM ee Kak last) ¢ mepoit nudpoii b (0603Haunm ee xax first). Crenats 3T0 MOXKHO Tak:

last := a mod 10;
first := Db;
while first > 9 do begin
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first := first div 10
end;

31eck MBI CHavalia 100bUIH TOCIeqHIOW mudpy a (cTpoka 1), 3arem ckonupoanu B last 3HaueHue
b (mepemennyto b Henb3s M3MEHSTH, TaK KaK €€ 3HAYCHHE IMOHAJ00UTCS HaM Ha CIICAYIOIEM Ilare nuK-
J1a) ¥ BO BJIIOXKCHHOM HuKiIe pazaenwin last na 10 cronpko pa3, 4ToOBI B Hell ocTanack JHIIb OJHA [U}-
pa, KOTopas sIBJISIETCS €ro MepBOi H(POH.

J100bIB HYyXHBIE U(PHI, MBI MOJKEM BBITIOJHUTh WX CPABHEHUE W BHIWTH M3 IHUKJIA B TOM CiIydae,
KOTJ]a OHM HE PaBHBI, TaK KaK MPH 3TOM HApYIIACTCs HAIIe XapaKTEPUCTUYECKOE CBOWCTBO, JIAHHOE B
YCJIOBHUH, U MIOCJIC ATOTO AajbHEHIIAs TPOBepKa OECCMBICIICHHA:

if last <> first then break;

Korma 1ukit 3aBepuinTcsi, HaM OCTAHETCS JIMIIb BBIBECTH Ha 3KPaH pe3y/ibTaT CPABHEHUS TIEpeMEH-
Hbix last u first: ecnu 1K 3aBepIinics, TO MOCIEIOBATEIBHOCTh OTBEYACT 3aJaHHOMY CBOWCTBY (Tak
KaKk He ObLI0 Bhixoza yepe3 break), onu OyayT paBHbI U Oy/JeT BbIBEJCH OTBET true; eciu sxe ObLI CoBep-
1IeH BbIxoJ uepe3 break, To mepemenHbie HepaBHBI U OTBET, COOTBETCTBEHHO, false.

Tenepp nornpoOyeM ONTUMU3HPOBATH MPOTPaMMY ISl 0OpaOOTKH BBIPOKIEHHBIX CIIydaeB AJs MYy-
CTOM IOCJIEeI0BATENLHOCTH (KOTJ]a BBOAMUTCS €IWHCTBEHHBIM () W IJIs1 MOCIEA0BATEIIbHOCTA U3 OJIHOTO
yieHa (Korjaa BBOAUTCS HEKOTOpoe Yrciio u 0): MbI IOTOBOPUJIMCH BHIBOJMTSH JiIst HUX oTBeT false.

OueBuIHO, B JaHHBI MOMEHT Halla IporpaMMa o0palaThIBa€T KOPPEKTHO MUHUMANBbHBIN Cclydai
U3 JIByX YWICHOB: TOI'JIa TPOXOJMUT OJHO MOBTOPEHUE TeJa IIUKIA, B KOTOpoM mepemeHHble last u first mo-
Jy4aroT 3HAYCHUS, 3aTEM MOXKET NMPOU30WTH BBIXOJ MO break wiu 3aBepiieHue IHMKIA 1O BBOAY HYJIS,
KaK U JIOJKHO OBITb.

OnHaKo eciy MbI BBEJIEM I0CIIE0BATEIBHOCTh U3 OJJHOTO YICHA, TO IPU BBOJAE & M D B mepeMeH-

HYIO @ MOM/ET 3TOT WieH, a B D OKa)XeTcs OrpaHNYMBAIOLIMI HOJb, YTO MPUBE/CT K HEBBIIOIHCHUIO BXO-
Jla B OCHOBHOU IIMKJI M TIpOrpamMMa TepenieT k oneparopy BeiBojaa Writeln(last = first), uro HeBepHo, Tak
Kak 3HaueHue rnepemMeHHbIx last u first B manHbIii MOMEHT Oy/eT HE OMPEeICHO U BBIPaXKEHHE B OIepa-
TOpE BBIBOJIA MOXET AaTh JII0OOH pe3yabTaT. ITO 3HAYMT, YTO AJs M30eraHusi mMoJoOHOro MCXOoAa HaM
HY>KHO BBITIOJIHUTh MHUIIUATIH3AIMIO TIepeMeHHbIX last u first 3aBeomMo HepaBHBIMU 3HAYCHHUSIMH, YTOOBI
HOJIYYUTh TapaHTUPOBaHHBINA OTBET false mpu BBOsE MmoCiIe0BATEIBHOCTH U3 OJTHOTO YWICHA. DTO MOXHO
c/enarth Tak:

first := 1;

last := 0;

Ho uaro Oyzaer, ecnu BBeCTH MOCIENOBATEILHOCTh, COCTOSIIYIO U3 OJHOTO HyJsA? B Hameit mpo-
rpaMMe 3TO HEBO3MOKHO, TaK KaK OIlepaTop BBOJA B HAYaJIe COJEPIKUT JIBE IEPEMEHHBIE, U €CIIM MBI Cpa-
3y BBeZieM 0, TO mporpamma «3aBUCHET» B OXKUJAHUU BBOJIa BTOPOTO yucia. YToObl H30€kKaTh 3TOTO, MbI
JIOJDKHBI BBOJUTH OJTHO YHCIIO B TIEPEMEHHYIO @, U eIk OHO He paBHO 0, Hy>KHO BBecTH b. BmecTe ¢ aTum
HEOOXO0MMO 3apaHee MPUCBOMTH NepeMeHHOo# b uucmo 0, Tak kak oHa Oblaa ompejencHa B CiIydae Io-
CJIEIOBATENLHOCTH U3 OJHOTO YJIEHa, YTOOBI HEe OCYIIECTBUIICS BXOJ B OCHOBHOM ITUKII:

read(a) ;
b := 0;
if a <> 0 then read(b);

DTa KOHCTPYKIUS 3aMeHuT ornepatop read(a, b), koTopsiii MbI OnMChIBaNM B CAMOM Hadaye pele-
HUS 3a1a4H.

Kon:

program LastAndFirst;

var
a, b, first, last: word;

g b w N
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6. begin
7 first := 1;
8 last := 0;
9. read(a) ;
10. b := 0;
11. if a <> 0 then read(b):;
12. while b <> 0 do begin
13. last := a mod 10;
14. first := b;
15. while first > 9 do begin
16. first := first div 10
17. end;
18. if last <> first then break;
19. a := b;
20. read (b)
21. end;
22. writeln(last = first)
23. end.

3apaua Ne 44. MNpoBepuTb, ABNAETCSA NU NocriefoBaTesibHOCTb NUTO06pasHon

®opmyanpoBka. J[aHa 1ocie0BaTeIbHOCTh U3 TPEX U 00Jiee HATYPaJIbHBIX YUCENl, OTpaHUYEHHAs
BBOJIOM HYJIsl. [IpoBepHTH, SBJISIETCS JIM 3TA MOCIEJ0BATEILHOCTh TMJI000pa3HOM.

[Tpumeuanue: nMua000pa3HON HA3bIBAETCS MOCIEAOBATEIbHOCTh YMCEN, B KOTOPOH KaXKAbIH YJIEH,
UMEIOIUI COCeTHUE WIEHBI, MEHbIIIE WK OOJIbILIE UX.

[Tpumep Takoii mocnenoBarensHocTH: 14 12 18 7 10 2. [Tokaxkem, 4TO AaHHAs MOCIIEOBATEIBHOCTD
COOTBETCTBYET ompejenenuto: ee 1-it unen (14) Mbl He paccMaTpuBaeM, Tak KaKk OH UMEET BCEro OJUH
coceqHuil uneH; 2-i wieH (12) mensiue cocennux: 1-ro (14) u 3-ro (18); 3-ii unen (18) 6onbmie 12 u 7, 7
menbIe 18 u 10, 10 Gonpiie 7 1 2, a MOCIEAHHMI JIEMEHT 2 Mbl TaKKe HE paccMaTpuBaeM. DTy 3aluCh
MOKHO (hOpMaJIN30BaTh, €CIM MEXKIY Ka)XJbIMU JBYMS COCETHUMH UICHAMHU MOCJIEI0BATEIbHOCTH IO-
CTaBUTh 3HAK OTHOUICHUS MEXAY UX BETMUMHAMU («>» WM «<»). B CBfA3M ¢ 3TUM NpHUBEICHHBII BbIIIE
IpUMep MOXKHO MPOMIITFOCTPUPOBATh Tak: 14 > 12 <18 > 7 < 10 > 2. Ilpu 5TOM XapaKTepHO HarpaBie-
HHUE 3HAYKOB, MOKa3bIBAIOIIEE, YTO KaK/BIN 3JeMEHT J100 MeHblle, 1100 Oonbie coceqHux. [Ipu aTom
€CJIM MBI BBIIIUIIEM CAMM 3HAKW CPABHEHMS, TO ITOJIYYHMM CHMBOJIBHOE cOoYeTaHue > < > < >, A eCIlH BbI-
IUCATh 3TH CUMBOJIBI B CTOJIOMK, CTAHOBUTCS ITOHATHO, II0YEMY TaKas IOCJIe0BaTeIbHOCTh HAa3BaHa MHU-
71000pa3HoM.

Pemenne. Mccnenyem cBoiicTBa MuiaooOpasHOi MOCieNOBaTeNIbHOCTH. B onpeneneHun ckasaHo,
4TO BCE €€ AIEMEHTHI (KpoMe JIBYX KpalHHX) MeHbIIe 1100 Oosblie cocenHux. KOHKpeTH3upyem 3To mo-
HATHE: JTIO0YI0 TPOMKY PSIOM CTOSIIMX 3JIEMEHTOB (JIEBBIH 3JEMEHT, HEHTPAJIbHBIA 3JIEMEHT, MPAaBbIi
3JIEMEHT) B IaHHOM MOCJIEe0BaTEIbHOCTH MbI OyJ1eEM Ha3bIBaTh «3yOOM».

Hanpumep, 171 ykazaHHOTO BbIIIE TpUMepa 3yObsiMH OyIyT siBAThCS Tpoiiku 14 12 18,12 18 7, 18
7 10 u 7 10 2. Kaxxaplii 3y0 yZAOBIETBOPSET YCIOBUIO, TAHHOMY B OIpe/eIeHUH, ClIe0BATEIbHO, MOCIIe-
JIOBaTEJILHOCTh SBJISIETCS MHI000pa3Hoi. OueBUAHO, YTO €CIU BCe 3yObsi B HEKOTOPOH MOCIIeA0BaTeNb-
HOCTH Y/IOBJIETBOPSIIOT JaHHOMY YCIIOBHIO, TO 3Ta MOCIIEI0BATEIbHOCTD SBISAETCS MUIO00Pa3HOM.

Haiinem HEeKOTOpBIC CBOMCTBA «IIPABUIIBHBIX 3yObEBY», TO €CTh TAKUX, KOTOPbIC OTBEYAIOT 3aIlaHHO-
My ompezaenennto. s 3Toro Gopmanuzyem pacCy IAeHUsT HaJ dJIEMEHTaMH 3y0a, 0003Ha4YMB UX Kak L
(meBbrit anemeHT, ot aHri. left — neswiit), M (cpennuii anemenT, ot anri. medium — cpeauuii), R (mpaBbrii
3JIEMEHT, OT aHrI. right — npassiii).

W3BecTHO, UTO CpEAHH PJIEMEHT B 3y0e MOXKET ObITh JTHO0 MEHbIIEe, MO0 O0bIle KpaitHUX, B CBSI-
3M € 9eM JUTsi 000MX CITydaeB BOZHUKAET PSiJ CIETYIONINX HEPABEHCTB:
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® 2
| cyuaii (cpennuii anemMeHT Menble kpaitaux): M <LAM <R=M -L<0AM -R<0

3,I[eCB 3HaK A 00O3HaJaeT KOHBIOHKIIUIO (J'IOFI/ILICCKOC ((I/I))), a = 0003HAayYaeT JIOTHYECKOE CIICa0-
BaHUC (TO €CTh, U3 BBIPAXCHHA, KOTOPOC CTOUT JICBEC 3HAKa —>, CICAYCT BBIPAXKCHHUE, CTOAIICC ITPABEC

3HaKa = ).
(1) @)
Il cniydaii (cpemuuii anemeHT Oombiie kpaitaux): M >LAM >R=M -L>0AM -R>0

Hrtak, B 000MX CiIydasix Mbl COCTABHJIM JIBE Pa3HOCTH, KOTOpbIC /Ui ya00cTBa 06o3Haumm (1) u
(2). B I-om cityuae (1) u (2) Bceraa crporo 6oubiie 0, a Bo I1-om cityuae — crporo menbiie 0.

CocraBuM npousBeaenue Beipaxkennii (1) u (2) u 0603uaunm ero kak (3): (M —L) * (M -R). B l-om
cllydae OHO BCEr/Ia MMOJIOYKMTEIbHO KaK MPOU3BEICHUE OTPHUIATEILHBIX dnces, Bo |l-oMm cirydae — Taxske
BCEr/1a MOJIOKUTENILHO KaK IPOU3BEICHAE MOJIOKUTEIBHBIX YHCEI.

Uro k€ cllelyeT U3 3TOro BhIpaKEHUsI? A TO, YTO €CIU PE3YJIbTaT €ro BHIUUCICHUS — MOJIOXKHUTEIIb-
HOE YMCyI0, TO Tpoiika anemeHToB L, M, R oOpasyer «npaBuibHbBIH 3y0». M1 Kak Mbl IOMHHM, €CJIM BCE
TPOUKH COCEIHUX JJIEMEHTOB IOCIEIOBATEIBHOCTH O0pPa3yIOT «IIpaBUIbHBIC 3yObs», TO OHA SIBISICTCS
U000 pa3HO.

Tak Kak B yCJIOBUM 33J]a4M HAa BXOJ [0JJA€TCSI KAK MUHUMYM TPH 3JIEMEHTA, Mbl MOKEM IPOYUTATH
HUX B OJTHOM OIEPaTOpE:
read (L, M, R);

3areM MbI BXOJUM B LUK ¢ TipeayciaoBreM R < > 0. B 3ToM 1uKkIiie MbI 1OJDKHBI HCCIEA0BATh Kak-

nyto Tpoiiky L, M, R o cBoiicTBy (3):
while R <> 0 do begin

if (L - M) * (R - M) <= 0 then break;

L (=M

M := R

read (R
end;

)

Ha kaxxaom mrare mmkia Mbl CHayana MCCleyeM YK€ MMEIIYIocs TpouKy (omeparop 1 B Tenme
LIUKJIA), U €CJIM BbIpaxkeHHe (3) OKa3bIBaeTCsl paBHO WM MEHbILE HYJS, TO BBIXOJUM U3 IUKJIA, TaK Kak
HAIITU «HETIPaBUWJIbHBIN 3y0», KOTOPBIA HapylIaeT yCIOBHE MHUIO00PAa3HON MOCIEeI0BATEIFHOCTH, B CUITY
4ero JajbHeWIas TpoBepKa OecCMBICIEHHA. 3aTeM HaM HYKHO «CIBHUHYTBH» IOCIIEOBATEIHLHOCTD:
HampuMep, eciu B nepeMeHHbIX L, M, R y Hac cOOTBETCTBEHHO XpaHUIUCH 4-U, 5-U U 6-U IEMEHTHI
MOCJICI0BATEIHHOCTH, KOTOPBIE MBI YK€ TIPOBEPHIIH, TO ¢ TIOMOIIBIO oreparopa L := M MbI mepeHOCHM
5-ii anemeHT B L, a ¢ momomipio M = R nepenocum 6-it anement B M. Jlanee Mbl BBOAUM 7-if SJIEMEHT B
R, mocne gero B Tpoiike L, M, R y Hac comepxaTcsi COOTBETCTBEHHO 5-i1, 6-11 U 7-11 3JIeMEHTHI, TPOBEpPKa
KOTOPBIX Ha COOTBETCTBUE YCIOBHIO OYAET MPOU3BEACHA Ha CIIEAYIOIIEM IIIare mMUKIa.

Ha nocnegnem miare nukia nociaen0BaTeNbHOCTh OYJET B OU€peIHOM pa3 «cBUHYTa» U B R Oyzaer
BBeZIeHO unciio 0, mocie 4ero 0KeH ObITh BBIBEJCH pe3yabTaT. B ¢BA3M ¢ 3TUM BO3MOXKHO JIBa BapHaH-
Ta TMOIMaJaHus Ha 3TOT HTAIl:

a) B 1IUKJIe OBLT OCYIIECTBIICH BbIXxo uepe3 break. A »To 3Hauut, yTo B nepemeHHbix L, M, 1 R B
JTAHHOM CJTydae KaK pa3 HaXxOJUTCS «HETMPaBUIbHBIA 3y0» U MOXHO OOOWTHCH BBIBOJOM 3Haue-
Hus Beipaxkenus (L — M) * (R — M) > 0, koropoe kak pa3 nact 3HaucHue false:

writeln((L - M) * (R - M) > 0);

b) mocnenoBaTensHOCTH OB MMPOBEPEHA 10 KOHIIA, M BBIXOJ U3 LIUKJIA ObUT OCYILECTBJICH IO BBO-
ny B R nyns. Ho 31ech HyXHO y4ecTb, uTo mpu 3ToM B Tpoiike L, M, R Teneps Haxoautcs «He-
CyliecTByOmuUi 3y0o» (Tak kak (0 He BXOAUT B caMy IOCII€A0BATEIbHOCTh U HE JOJDKEH YYUTHI-
BaThCs IPU MPOBEPKE), KOTOPHIN MOXKET U HE OBITh «IIPABUIIBHBIMY.

Camblii TPOCTOI BBIXOJ B 3TOM ciydae — eciu nepemeHHas R pasHa 0, To 3amenuts R Ha L. 310
MPUBEJIET K TOMY, YTO B BBIBOJUMOM Ha dKpaH BbipakeHHH (3) Mbl iepemMHoxkaeM He (1) u (2), a



Jannn Qymucros: «Pemenne 50 THNOBBIX 32124 110 IPOrPpaMMHPOBAHMIO Ha si3bIke Pascal» 57

(1) u (1), uro moBneYeT BLIBOA trUE, Tak Kak MbI OJIy4aeM MPOU3BEJICHUE OJJUHAKOBBIX HEHYJIE-
BBIX UHCEN, KOTOPOE BCErja IMOJOXKHUTEIbHO. 3HAYHT, Mepe] BBIBOJOM BBIPAKEHUS Ha JKPaH
Heo0X0/1MMa CIIeIyoIasi BCTaBKa:

if R =0 then R := L;
Kon:
1. program Saw;
2.
3. var
4., L, M, R: integer;
5.
6. begin
7. read (L, M, R);
8. while R <> 0 do begin
9. if (L - M) * (R - M) <= 0 then break;
10. L := M;
11. M := R;
12. read (R)
13. end;
14. if R =0 then R := L;
15. writeln((L - M) * (R - M) > 0)
16. end.

K cnoBy, nannas 3agaua Mo>xkeT ObITh 0000IIEHa U Ha CITydaid, KOT/ia JJIMHA BBOJAMMOM IOCIIEI0Ba-
TEJIbHOCTU HE UMEET OIpaHUUYEHHUH CHU3Y, TO €CTh, 0CIIEA0BATEIbHOCTh MOKET TaK)Ke ObITh IyCTOM MU
cofiepKaTh OJMH WiIeH (A7 ABYX WIEHOB OHa OyaeT paboTaTh KOPPEKTHO — 3TO JIETKO NMPOBEpUTH). st
3TOr0 MOKHO BBIIOJHHUTH KOHTPOJIb BBOJA B 3aBUCHMMOCTH OT 3HAYEHUH NEPBBIX JBYX BBOJIUMBIX 3Jle-
MEHTOB M IIPOBECTU MHULMAIMU3ALMIO 3HAYEHUI JJIs BBIBOJA HEOOXOMMOTO JJIsi BHIPOXKJACHHBIX CITy4aeB
OTBeTA.

3apaua Ne 45. [poBepuUTb, ABNSIETCA NU NOCNe[oBaTesfIbHOCTb CTPOro MOHOTOHHOM

(I)OpMyJ'II/IpOBKa. Z[aHa MMOCJICAOBATCIIBHOCTE HATYPAJIbHBIX YHUCCII, OI'paHUYCHHAsT BBOJOM HYIJIA.
HpOBepI/ITI), ABJIACTCA JIX 9Ta MOCJICA0BATCIILHOCTb CTPOTO MOHOTOHHOM.

Pemenne. DTa 3aaua — yIpoIICHHbIN BapraHT 3aga4yu 32. BooOiie, 5TH ABe 3a1a4u JTOTUYHO ObI-
70 OBl B IaHHOM COOpPHUKE MOMEHATh MECTaMU, OJIHAKO OHA OKa3ajlaCh Ha ATOW MO3UIIUU W3-3a TeMaTH-
YECKOI'0 pacnpeiesieHus 3a/1au.

EnuHcTBeHHOE OTIIMYME OT 3aaa4M 32 COCTOMT B TOM, YTO B HAIlleM CIyd4ae WICHBI MOCIIeI0Ba-
TEIBHOCTH BBOJISITCS C KIIABUATYPHI C MMOMOIIIBIO onepartopa read() — ux He Hy»KHO JOOBIBAaTh Kak HU(PPHI
HEKOTOPOT'0 YHCIIA.

Bocnonb3yemcs popmynoit (11) u3 3amaum 32:
p = delta; * delta;

HanomuuwMm, 4To ecnu npou3BeaeHUE P OTPULIATEIBHO WIIM PABHO HYJIIO, TO MOCJIEI0BATENBHOCTD HE
CTPOro MOHOTOHHA, TaK Kak Hamnuiuch aBa delta pasHbix 3HakoB. MBI OyaeM ABHraThCs MO MOCIEI0BA-
TEJIbHOCTH B MOPSAJIKE BBOJIA, CJIIEBA HAIIPABO, UCCIIEAYS IIPU 3TOM 3HAKH BCEX MpousBeneHuil pP. Tak kak
delta; mpucyrcTByeT B hopMyIie B KauecTBE KOHCTAHTHI, €r0 3HAY€HHE HEOOXOAUMO BBIUHCIIUTE 3apaHee:

read(a, b);
delta := a - b;

B mukne mpl OyzneM Ha KakKIOM IIare CYUTHIBATH OJUH OYEPETHOW 4JIeH, MOATOMY HEO0OXOIUMO
«CIIBUTATh MOCEAOBATEIHPHOCThY U CUYUTHIBATH €r0 B OCBOOOJMBIIYIOCS TIEPEMEHHYI0. Tak Kak B Tepe-
MEHHOM & XpaHUTCS JICBBIN YICH KaX]IO0H Maphl, a B IEPEMEHHOM D — mpaBbIii wieH, TO 0OYepeHOE YHUCIIO
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MBI OyJIeM CUMTHIBATh B IepeMeHHYI0 D. Tak Kak orpaHMYUTENh MOCIEI0BATEILHOCTH — HOJIb, TO M IIUKJI
OyeT mpoIo/KaThCS 10 BBOJA B b HYJIs:
while b <> 0 do begin
if delta * (a - b) <= 0 then break;

a := b;
read (b)
end;

31ech B IEPBOM OIepaTope Teja IUKiIa MPOUCXOIUT MPOBEpKa MPOM3BEACHUS KaXIbIX AByX delta
1o yxxe ynomsayroit ¢popmysie (1) u3 3amaum 32. Jlanee uaetT «CABUI» MPABOroO WieHA TEKYIIEH Maphbl U
BBOJI HOBOTO 3JIEMEHTa BMecTO Hero. [Iporie roBops, eciu, HanmpuMmep, y Hac B @ Haxoawics 1-i wieH
HOCJICIOBATEILHOCTH, @ B b — 2-i, TO JaHHBIM CIIOCOOOM MbI MIEPEHOCUM 2-i YICH B MEPEMEHHYIO @ U
CUMTBIBaEM 3-i wieH B MepeMEeHHY0 D, Toce 4ero MOYKHO IPOBOIUTh CIICAYIOIICEe CPAaBHEHHE.

Ecii BBEICHHBII 37IEMEHT — HE HOJIb, TO [MKJI MPOJOJKACTCS, H MCCIACAYETCS 3HAK MTPOU3BEICHHS
delta; u caenyromero BeramcienHoro delta. Eciu ycinoBre MOHOTOHHOCTH HapylIaeTcsl HA KaKOM-JIHOO
1are, TO JaabHEHIIas MPOBEpPKa 6ECCMBICIICHHA, U MOXHO TIEPEXOUTh K BBIBOY PE3yIIbTaTa.

Kakum xe Oyzner pazButue cCOOBITUIN MTOCIIE BBIX0/1a U3 UKJIA?

1) Ecnu BBIXOJ 0BT OCYyIIECTBIIEH Yepe3 break, To ecTh MO yCIOBHIO HAPYLIEHHS] CTPOrOW MOHO-
TOHHOCTH, TO MOYKHO BBIBECTH Ha 3KpaH 3HaueHue BbipakeHus delta * (a — b) > 0, uro macr ot1-
Ber false;

2) Eciu 1uKI1 3aBEpIIHIICS 10 BBOAY HYJIS, TO MOCIEA0BATEILHOCTh CTPOr0 MOHOTOHHA, M HYXHO,
COOTBETCTBEHHO, BBIBOJUTH OTBET true. OgHako 3/1ech MbI CTaJIKHMBaeMCs C MpodJaeMoil u3 3a-
aauu 45, CBSI3aHHOW C T€M, YTO BBOJMMBIM HOJIb HE 00pabaThiBaeTCsi B OCHOBHOM IIMKJIE, TaK
KaK He BXOJUT B MOCJEI0BATEIIbHOCTh, OJIHAKO OH BBOJUTCS B 0Opabamuvigaemyro nepemenHyio
b, 4ToOBI MOXHO OBUIO BBIATH W3 HuKIa. OJHAKO W3-3a 3TOr0 C IOMOIIBIO OIeparopa
writeln(delta * (a — b) > 0) MBI MOXeM MONYyYHTH HEMPABHIBHBIA OTBET, TAK KaK B IMOCIEI0BA-
TEIHHOCTh 00padaThIBacTCS ¢ BBOAMMBIM HYJIEM BKIIOYUTEIBHO.

Hampumep, nocnenoBatensHocTs 1 2 3 0 cTporo MOHOTOHHA, XOTSI IPOrpaMMa BBIIACT OTBET
false, motomy uto mo Beixoje u3 nukia delta Oymer cogepxars yuciao —1, a — uncio 3, b — yuc-
70 0, u Beipaxkenue —1 * (3 — 0) > 0 — HeBepHO.

Ha 3toT pa3 MBI cripaBuMcs ¢ mpoOaeMoid o-Apyromy. JIerko MOHSTh, YTO €CJIH MOCIIe BBIXO/Ia U3
mukia b = 0, To mocieaoBaTeNnbHOCTh CTPOTO MOHOTOHHA, TaK Kak MpoBepka mporuia mo Bcem delta
BIUIOTh JI0 BBOJIa orpanuuutess. Eciu ske mocie Beixoaa b ommmyro ot 0, TO ObUT COBEPIIICH BBIXOJ IO
break B Tesne nukiIa U MOCIEA0BATENBHOCTD HE SBIISAETCSA CTPOIO MOHOTOHHOM. [TosTOMY oruuHo odop-
MMHTE BEIBOJL OTBETA TAK:

writeln(b = 0);

Kcratu, B Takoit popmMe MOKHO OCYIIECTBUTH BBIBOJI U B 3agavax 32, 43 u 44, ¢ HEKOTOPHIM, OJI-
HAKO, U3MEHEHUEM MHUIIMAIN3ALUH BXOAHBIX 3HAYEHUN TEPEMEHHBIX.

Hanocnenok Heo6x0auMO 1103a00TUTHCS O MTPaBUIIBHON 00pabOTKe BBIPOXKIEHHBIX cilydaeB. bynem
CUNTATh MOCJEIOBATEIbHOCTh U3 €IMHCTBEHHOIO HYJISI HE CTPOr0 MOHOTOHHOH, B OTJIMYME OT MOCJEI0-
BaTEJIbHOCTH U3 OAHOrO wieHa. OHa, KCTaTH, UTAaK yke OyneT oO0padaThIBaThCsl KOPPEKTHO: B 8 BBOAUTCS
HEeKOoTOopoe uucio, a B b BBoautcs 0. [Ipu 3ToM He ocymliecTBIsIETCS BXO B OCHOBHOM LIUKJI, U MIPOrpaM-
Ma MepeXOIUT K BbIBOY BeipaxkeHus b = 0, koropoe BepHO.

CremnaeM KOppeKTHOH 00pabOTKy IMyCTOH MOCIEeNOBaTeNbHOCTH. Bo-TepBhIX, HEOOXOAMMO NaTh
BO3MOKHOCTh BBOJIa TAKOBOM, TaK Kak B HalleM HaOpocKe TpeOyeTcs BBOJ MHHUMYM JIBYX uucen. Jims
3TOTO MbI Oy/IeM CUUTHIBATh CHAYaja &, ¥ €CJIM OHO OTJIMYHO OT HYJIS, TO CYMTHIBATH D!

read (a) ;
if a <> 0 then read(b) else b := 0;

[Tpu sToM ecnu @ = 0, To MBI 00s13aTeNbHO MpHCcBanBaeM 3HaueHue () mepemeHHoi D, 4yTOOBI OHa
ObLIa ompeiesieHa, ¥ TapaHTUPOBAHHO HE OBLIO BXoJa B UK. OHAKO B 3TOM CIIy4ae BBIBOJ BBIPAKEHUS
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b = 0 moBneuer BbIBOJ true. UtoObl M30exkaTh 3TOro0, Hy)KHA elie oJiHa poBepka: eciau a = 0, To mprcBo-
uTh b HaTypajgpHOE Yuco, orauuHoe ot 0 (Hampumep, 1), uto mosiedet BeiBOA false:
if a = 0 then b := 1;

Kon:

1. program MonotonicSequence;

2.

3. var

4. a, b: word;

5. delta: integer;

6.

7. begin

8. read(a) ;

9. if a <> 0 then read(b) else b := 0;
10. delta := a - b;
11. while b <> 0 do begin
12. if delta * (a - b) <= 0 then break;
13. a := b;
14. read (b)
15. end;

16. if a = 0 then b := 1;
17. writeln(b = 0)
18. end.

CTOUT OTMETHTb, YTO Ha MEPBOM IIare B OCHOBHOM IIMKJIC 3Ha4YeHHe @ U D emie He u3meHeHO, U
rpy6o rosops, delta B ctpoke 12 ymHOXKaeTcst camo Ha ceOst. ITO HYXKHO JJIS TOrO, YTOOBI 00ECIICUYNTh
HpaBUIBHYIO 00pabOTKy MOCIEI0BATEILHOCTH U3 JBYX OJUHAKOBBIX YHCEN, KOTOpas HE SBJSIETCS CTPOTO
MOHOTOHHOM. Hampumep, ecnu Ha BXoj mojaercs nocienosareibHocth K K 0, K — HekoTopoe HaTypaiib-
Hoe uuncio, To delta 6yxer pasuo 0 (ctpoka 10), U Tpu BXOJE B IHKJI OYAET OCYIIECTBIECH BBIXO IO
break (ctpoxka 12), uto nosneuet BoiBo false, Tak xak b otnmmuno ot 0.

Ecnu Obl MBI B LIMKJIE CHayaja OCYIIECTBWJIM C/ABMI MOCJIE€AOBATEILHOCTH U BBOJ TPETHETrO 4UIEeHA
(To ectb, nmepemecTunu Obl cTpoku 13-14 Ha oAHY MO3ULMIO BBEPX, a CTPOKY 12 momecTusn Obl mocie
HHX), TO [0 BBIXOJIe U3 IuKia yepe3 break b yxxe 6but0 661 paBHO 0, 4TO TOBNIEKIIO OBI BEIBOA true, a 3To
HEBEPHO.

3apava Ne 46. BbiBecTH Ha aKpaH n-Hoe 4yucno PndéoHayum
®opmyanpoBka. /[ano HaTypaabHOE N (KOTOpPOE TakkKe MOXeT ObITh paBHO (). BeiBecTn Ha sxpan
N-Hoe unciao GuboHavuu.
[Ipumeuanue: mocienoBaTeIbHOCTh Yncesl OUOOHAYYM 3a7aeTCs CIENYIONEeH peKyppeHTHOH dhop-
MYJION:
0, ecrun=0
F =<1 eciun=1

n

F.,+F,, ecmmn=2

To ecTh, HYNEBOH WEH MOCIE0BaTeIbHOCTH — 3TO uucio 0, 1-it unen — uncno 1, a mo0oi apyrou
YJleH, HaYMHAs CO 2-T0, SBISIETCS CYMMO# IBYX mpensinynmx. Hanmpumep, F2o = F1+ Fo=1+0=1, F3 =
Fo+F1=1+1=2wur. o

Pemenue. Haiinem HeckosbKo mepBhIX uncen OuboHavqu:
Fo=F1+Fo=1+0=1,
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Fe=F+F1=1+1=2
Fi=F3+F,=2+1=3;
Fs=F4+F3=3+2=5;

Jlerko 3aME€TUTh, YTO IIPU UX IMOCICAOBATCIIBHOM BBIYHMCIICHHHW HaM HEC HYXXHO «pacCIIMCbIBaTh» Clia-
racMbIC I10 OMPCACIICHUIO, U 4TOOBI MMOJIYYHTb OqepeaHof/i YJICH IOCICAO0BATCIBHOCTH, AOCTATOYHO Ha
KaXXIOM IIare CKiagblBaTh ABa IMPCAbIAYIINX IMOJTYYCHHBIX PE3yJIbTaTa.

Tak KaK HYJIE€BOM M TEPBBIA YICHBI IMOCICIOBATCILHOCTH HE BBIYMCISIOTCSA M JAIOTCS KaK 4acTh
omnpeeenus, OyaeM moiarath ux 3apadee u3BectHeiMU. O603HaunM ux uacHTrdukaropamu fib0 u fibl.
ITo mpuMepy HaXOXKJACHHsI TEPBBIX WIEHOB IOCIIEI0BATEILHOCTH TOCYUTAEM KOJIMYECTBO OIepanuii, He-
00X0MMOE ISl BBIYKMCIICHHS KaKIOTO 4ieHa (CUMTas, YTO HPEIBIAYIIME YICHbl HeW3BeCTHBI). Jlerko
YBHJIETh, YTO JIJISl BEIYMCIICHHUS 2-TO YieHa (TPH W3BECTHOM |-OM M HYJICBOM YiICHAX) HE0OXOaMMa OJIHA
orepanust CJIOKEHHUs, 3-TO — JIBE ONEPaIliy CIOKEHUS | T. 1. BUIHO, 9TO 110 3THM Ke TpaBUiIaM ISl BbI-
YHCIIEHHUS N-HOTO YieHa HEOOX0IMMO BITOIHUTE (N — 1) omeparuii.

Tenepb MOXHO HauaTh mucaTh nporpammy. CHayana HaM HEOOXOAMMO BBECTH 3HAY€HUE N U BbI-
MOJIHUTh MHUIIMATN3ALNI0 3HAYCHUN HYJIEBOTO U mepBoro uucen duOoHayuM, TaK Kak Mbl CUATAEM HX
3apaHee U3BECTHBIMMU:

readln (n) ;
fib0 := 0;
fibl := 1;

Jlanee HaM HEOOXOJMMO OPraHU30BaTh IMKJI, B KOTOPOM Ha KaxkjoM mare nepemernbie fib0 u fibl
OyayT moJy4arh CICAYIOIIHE 3HAYCHHsI B HOCIeI0BaTeIbHOCTH Yncen dubonauun. To ecTb, Hapumep,
eciu B fiDO u fibl OyayT HaxXoAMTHCS 3HAYCHUS, COOTBETCTBEHHO, (N — 2)-ro u (N — 1)-ro wieHOB mocie-
noBarenbHOCTH PHOOHAYYH, TO MOCIIE OAHOTO IlIara HUKJIa OHU OyayT coaepxkarth 3HadeHus (N — 1)-ro u
N-ro 4jaeHoB. [IJis 3TOro MOKHO CO3/1aTh HEKYIO BCIIOMOrarebHyIo nepemennyio fib, B koTopyio mome-
ctuth pesynbrat cnoxerus fib0 u fibl, noce vero B fib0 y Hac 6yner 3Hauenue (N — 2)-ro unena, B fibl
—(n =1)-ro, a B fib — n-ro. Teneps HyxHO TONBKO ckonupoBath 3Hadenue fibl B fib0 u fib B fibl, nocne
4ero 3HaueHue rnepemeHnHo# fib Ha 3ToM 1iare yxe He umeeT 3HaueHHs. C y4E€TOM TOTO, YTO MBI yXKE MMO-
CUUTATIM HEOOXOJMMOE KOJIMUECTBO MMOBTOPEHUH JIJIsI TOTYYCHUsT HEOOXO0AMMOTO pe3ysIbTaTa, UK OyaeT
BBITJISIICTh TaK:

for i := 1 ton - 1 do begin
fib := fibl + £ibO0;
fib0 := fibl;
fibl := fib

end;

Takoil meToj pemieHust oOIIel 3aJaul, OCHOBaHHbBIN Ha MCIOJIb30BAaHUU B HEW peLIeHHH 3a7ad ¢
MEHbIIEH pa3MEepPHOCTBIO UCXOAHBIX JaHHBIX (B JAHHOM Ciydae IOJI Pa3MEPHOCTHbIO TTOHMUMAETCS BEJIU-
YKMHA N), HA3bIBAETCS OUHAMUYECKUM NPOCPAMMUPOBAHUEM.

Ecnu roBopUTh KOHKpPETHEE, TO MBI IPUMEHUIIN METOJl 80CX00AWe20 OUHAMULECKO20 NPOSPAMMU-
POBaHUsl, OCHOBBIBAIOIIMIICA HA PEIICHUH 3a/lad CHayaja MUHHMAaJIbHOW Pa3MEpPHOCTH C MOCTEHNEHHBIM
MOJTy4YEeHUEM PEeIlIeHUl Oosee OOIMUPHBIX 33a4. DTOT METO]l HanboJee ONTUMAJICH B TUIaHE peallu3allii,
OBICTPOICUCTBUS U UCTIOJIB3YEMOU MTaMSITH.

OpnHako Janexko He s BCEX 3aJad, PEIIAaEMbIX C MOMOIIBI0 JUHAMHUYECKOTO MPOrpPaMMUPOBAHNS,
MO’KHO BBISICHUTb, PEIICHHs KaKHMX I10/133/1a4 MOTPeOYIOTCs JUIsl peleHust JaHHOU. Iy 3Toro cyiecTBy-
€T METOJI HUCXOOAWEe20 OUHAMUYLECKO20 NPOSPAMMUPOSAHUS, C KOTOPBIM MbI TO3HAKOMUMCS ITO3KE.

Jlpyroii mpuMep HUCXOMSIIETO JUHAMHYECKOTO MPOrPaMMHPOBAHUS — BBIYHCICHUE (paKTopHaia
(3amaua 28). UtoOs! Berunciuth N!, He0OX01uM BbraucieHHsiid (N — 1)! u 1. 1.
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Wrak, BepHEMCS K TEeKyIel 3aaade. Panee ObU10 cka3zaHO, YTO 1O MCYepHaHUU N — 1 11aroB mukKIia B
nepemennoit fibl, kotopast moimeT Ha BBIBOA B Iporpamme, OyAeT XpaHUTbCs 3HadeHnue Fn. ITpoBepum
KOPPEKTHOCTh 00pabOTKK IpaHUYHBIX 3HAYCHHH (B yacTHOCTH, Koryja N =0, 1, 2):

1)

2)

3)

ITpu N = 0 rpanune! mukiaa 6yayt B otpeske [1, 0 — 1]. TIpu 5TOM 3HAUeHHE TPAaBOil TPAaHUIIBI
3aBHCHUT OT THIIa IEPEMEHHOM I, TaK KaK KOMITWJIATOP, Aa0bl H30eXkKaTh OIIMOOK, IPU BBIUKCIIC-
HUH «PaCIIUPSICT)» TUI BBIPAKCHUN, 03HAYAFOIINX TPAHMIIBI [IUKJIA.

Ecnu i Oyner o0wsBieHo Tuna byte, To Beipaxkenue 0 — 1 gact B pesynbrare 255 (Tak Kak Bce
YHCIIOBBIC THIIBI B s13bike Pascal GoMbIIMHCTBO KOMITUIISITOPOB CUUTACT KOJBIEBBIMHU), YTO BbI-
30BET JUIMHHYIO [IETIOYKY BBIYMCICHH, a 3T0 HeBepHO. KoHeYHO, MOXHO 00BSBUTH | THIIA INte-
ger, u Toraa rpaHuIlbl UKIa OyayT B otpeske [1, —1] u BXox He OyaeT OCyIIECTBIICH, HO Mbl
MOCTYIUM MHAue, CTApasiCh COXPAHUTh MaMSTh JIJIs1 IEPEMEHHBIX.

Tak Kak P BHIYMCIEHUH BAXKHO JIMIIb KOJMYECTBO IOBTOPEHUIM, MBI MOYKEM CIBUHYTH OTpE-
30K [1, N — 1] Ha OJIHY MO3HIIMIO TIpaBee Ha YHUCIIOBOM MPSIMOM, U TOTa MUK OyIEeT MPOXOIUThH
OT 2 10 N, YTO IOMOYKET OTCEATH BXOJ B LUK IpH BBoje 0 B KauecTBe N, TaK KaK HEBO3MOXKEH
LMKJI 110 BceM i oT 2 10 0.

OaHaKo TOTJa MBI CTOJIKHEMCs ¢ Ipyroil mpoOiemoii: npu BBoje 0 OyaeT BBIBEICHO 3HAYCHHE
fib1, xoropoit ObLI0 pUCBOCHO uucio 1 npu nHUNKANIU3aMU. CIpaBUTHCS ¢ TPOOIEMON MOXK-
no, npucsous fibl 3nayenue 0, ecam N = 0:

if n = 0 then fibl := 0;

ITpu N = 1 (¢ yyeToM MPUHATHIX B MPEAbIIYIIEM IYHKTe H3MCHEHHI) BX0/1a B IIUKJI HE OyIeT, U
Ha 9KpaH BbIBeICTCS Hen3MeHHoe 3Hauenue fibl, pasroe 1;

[Tpu N = 2 npou3oiaAeT BXO B UK, T¢ | OyAeT U3MEHAThCS OT 2 10 2 (TO €CTh, B 3TOM CiIydae
OyZIeT BBINOJIHEH €IMHCTBEHHBIH 11ar), B KOTOpoM OyeT BbrurcieHno 3uauenue fib = fibl + fib0
=1+ 0 =1, koropoe Oyzer ckonupoBano B fibl u BeiBeneHo Ha 3kpaH. HeTpynHO MOHATH, 4TO
JaJTbHEWINAs TOJCTAHOBKA 3HAUYCHUH HE TPeOyeTcs, TaKk KaKk KOPPEKTHOCTh ITUKINYCCKONH KOH-
CTPYKIIMH MBI YK€ JIOKa3aJIH.

BepxHue 3HaueHus Mbl HE POBEPSEM, TaK KaK HE CYIIECTBYET HauOOJIbILIEr0 HOMEpa B MOCJIE0Ba-
TesibHOCTH yrcen PuboHayun (XOTS MOHATHO, YTO KOPPEKTHOCTh BBIYMCICHUN OrpaHMYEHA «BMECTHMO-
CTBIO» THIA INteQer, u MpH ero NPEBbIIICHUN B BEIYMCICHUSAX YHCIIA Y)Ke OyIyT HEIPAaBUIbHBIMH).

Kon:

1. program FibonacciNumbers;
2.

3. var

4. fib0, fibl, fib: integer;
5. i, n: byte;

6.

7. begin

8. readln (n) ;

9 fib0 := 0;
10 fibl := 1;
11 for i := 2 to n do begin
12. fib := fibl + fib0;
13. fib0 := fibl;
14. fibl := fib
15. end;
16. if n = 0 then fibl := 0;
17. writeln (fibl)
18. end.
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3apaua Ne 47. BoiBecTn Ha 3kpaH cymmy uuncen PuboHayym fo N-HOro BKIOUYUTENbLHO

®opmyanposka. J[ano HaTypalibHOE N (KOTOpOE Takke MOXeT ObITh paBHO (). BeiBecTu Ha 3KkpaH
cymmy ymucen ®uboHay4M 10 N-HOTO BKIIOUUTENBHO. Hampumep, pu N = 3 HaM HEOOXOAMMO MOTYYHTh
cymmy 0-ro, 1-ro, 2-ro u 3-ro 4WieHOB NOCJIEeA0BaTEILHOCTH.

Pemenue. 3azaua OCHOBaHa Ha MPEIBIAYILICH, TaK KaK 3/1eCh HaM TOXE HEOOXOUMO HallTH Kaxkg0e
yrciao PuOoHAYun A0 N BKIIOYUTEIBHO, OAHAKO TENEPb Mbl TOJDKHBI MPUOABIATh HalJIGHHBIE YHUCIA K
HEKOTOPOH NMEepEeMEHHOI cyMMBI (SUM), KOTOpasi TOTOM Oy/eT BHIBEJICHA HAa SKPaH.

Hcnonb3yem Ko peapIAyIen 3a1a4u:
readln (n) ;

fib0 := 0;

fibl := 1;

for i := 2 to n do begin
fib := fibl + £ibO0;
fib0 := fibl;
fibl := fib

end;

if n = 0 then fibl := 0;

writeln (£ibl) ;

YroOrl nepenenaTh 3TOT KOJI O TEKYIEMY Ha3HAaYEeHUIO, Mbl JJOJDKHBI I00ABUTH B LIUKII ITpHOaBIie-
HUE HaiiieHHoro yucia @udboHauyyu K nepeMeHHoi sum. Hanpuwmep, Tak:

for i := 2 to n do begin
fib := fibl + £fibO0;
sum := sum + fib;
fib0 := fibl;
fibl := fib

end;

Kpome toro, cienyer ucnpaBuTh BHIBOJ OTBETA, TAK KaK HaM HEOOXOJMMO BBIBECTH HE TMOCJIE/IHEE
HaiiienHoe uncino @uboHauym, a CyMMYy HalIEHHBIX YHCE:
writeln (sum) ;

O4eBHIHO, YTO BXOJI B UK He ipoucxoaut nmpu N = 0 u N = 1. CinegoBaTenbHO, MIPAaBWIBHYIO 00-
paboOTKy 3TUX CIy4aeB MbI JIOJDKHBI 00€CTIeUNTh WHUIIMANM3AINEN 3HaYeHUH MepeMeHHON SUM, KaK MbI
9TO €T B MPEIbIAYIIEH 3a1ade.

Tak xak cymma HyneBoro u 1-ro yncen ®uboHayun paBHa 1, TO SUM MOKHO MHUIMAIU3UPOBATH
3HayenreM 1. Ilpu BXonme B IMKIJI MEpBBIC J[Ba YMCIa yKe 00pabOTaHbI, MOITOMY IPH BBOAE N >= 2
HaKOIIJICHHE CyMMBI Takke OyzeT BepHbIM. Ho odueBuHO, uTO B ciryyae N = 0 HE0OX0AMMO MHULIMAIU3H-
poBaTth nepemMeHHyro SUm 3nadenueM 0. PeanuzoBaTh 3TH 1Ba BapuaHTa MOKHO TaK:

if n = 0 then sum := 0 else sum := 1;
Kon:

1. program FibonacciNumbersSum;
2.

3. var

4., fib0, fibl, fib, sum: integer;
5. i, n: byte;

6.

7. begin

8. readln (n) ;

9. fib0 := 0;
10. fibl := 1;
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11.
12.
13.
14.
15.
16.
17 .
18.
19.

if n = 0 then sum := 0 else sum
for i := 2 to n do begin
fib := fibl + £ibO0;
sum := sum + fib;
fib0 := fibl;
fibl := fib
end;
writeln (sum)
end.

= 1;

3apaua Ne 48. BbiBecTn Ha 3KkpaH Bce yucrna ®MboHa4vyum 4o N-HOro BKIKOYUTESILHO

®opmyaupoBka. J[ano HaTypaibHOE N (KOTOpOE Takke MOXeT ObITh paBHO (). BeiBecTu Ha 3KkpaH
Bce uncia Gubonayuu 10 N-HOTO BKIIOYUTEIBHO.

Pemenne. 3amaya ocHoBaHa Ha 3ajgave 46. B manHOM ciy4ae HaM HEOOXOIUMO JIHMIIb BBIBOJUTH
KakJo0e HaiieHHoe yncio OuboHauyun Ha IKpaH. MBI MOKEM JIETKO MOIYYUTh PELICHUE 3TOW 3aaduu U3
3amauu 46 wim 3agaum 47.

OnunieM OCHOBHbIE ()parMEeHTHl IporpaMMbl. Tak Kak HYJIEBOW YJIEH MOCIEI0BATEIbHOCTH BBIBO-
JIMTCS TIPH JTFOOOM BO3MOXKHOM N, TO €r0 MOKHO BBIBECTH Ha dKpaH Cpa3y mocjie BBoja N (Wi 10, 4To HEe
UMEET 3Ha4YeHus). 3aTeM, €CiIi N OTJIMYHO OT HYJIS, BBIBOJUM Ha 9KpaH |-blii WieH (Tak KaK BHIBOJ B IIUK-
JIe OCTaJIbHBIX WICHOB MPOUCXOIUT MpU N >= 2):

readln (n) ;

fib0 := 0;

fibl := 1;

write (fib0, " ');

if n <> 0 then write(fibl, ' ");

Hanee HeoOX0MMO 100AaBUTH BHIBOJ] TEKYIIIETO HANACHHOTO YJIEHA B IIUKIL:

for i := 2 to n do begin
fib := fibl + fib0;
write (fib, ' ');
fib0 fibl;
fibl := fib

end;

Tak kaK MBI BEIBOJIMM BCE PE3YyJIbTAThEI B CAMOM LUKIIC, HA 9TOM IIpOrpaMMa 3aKaHYNUBACTCH.

Kon:

1. program FirstNFibonacciNums;
2.

3. var

4. fib0, fibl, fib: integer;
5. i, n: byte;

6.

7. begin

8. readln (n) ;

9. fib0 := 0;
10. fibl := 1;
11. write (fib0, ' '),
12. if n <> 0 then write(fibl, ')
13. for i := 2 to n do begin
14. fib := fibl + fib0;
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15. write(fib, ' ');
16. fib0 := fibl;
17. fibl := fib

18. end

19. end.

3apaua Ne 49. NMpoBepuTb 6anaHc KPyribiX CKOGOK B CUMBOJSIbHOM BbipaXeHuUu

®opmyaupoBka. JlaHa mocienoBaTebHOCTh CUMBOJIOB JuHHBI N (N >= 1). TIpoBeputh OanaHc
KPYTJIBIX CKOOOK B 3TOM BbIpaxkeHuu. Harpumep, npu BBoze BbipaxkeHus (())() mporpamma JoimKHa co-
OOIINTBH O MPAaBHUIIBHOCTH PACCTAaHOBKU CKOOOK, a IpH BBOJIE BhIpakeHUs ((()) — 0 HEMpaBUILHOCTH.

[Tpumeuanue: cOamaHCUPOBAHHON CKOOOYHOM 3amHCHbI0O HA3BIBACTCS CHMBOJIBHOE BBIPAKEHHE, B
KOTOPOM Ka)KJIOW OTKPBIBAIOIIEH CKOOKE COOTBETCTBYET 3aKphIBaOIIasi CKOOKa IpaBee U Ha00OPOT, Kax-
JIOW 3aKpBIBAIOIIEH CKOOKE COOTBETCTBYET OTKPHIBAIOIIAs CKOOKa JieBee.

Tak Kak MbI BBOJMM IIOCJICAOBATEIbHOCTh MPOU3BOJILHBIX CHMBOJIOB, B KOTOPOH YYHTHIBAIOTCS
TOJILKO KPYTJIbIe CKOOKH, TO MEX/y 3HAaKaMH CKOOOK MOXKET HaXOJUThCs JII00asi CUMBOJIbHAS HHPOpMa-
I¥sl, B CHJIy Yero KOPpEKTHasl MporpaMma MOXKET MPOBEPSTh OajgaHC CKOOOK B apu(METHYECKUX BbIpa-
KCHUSX, TekcTe U T. 1. Hanpumep, Boipakenue (7y + 1)(17 — (X + 3)) — npaBuibHoe, a (146x + 18(y + 9)
— HENPaBUILHOE, YTO CMOXKET Paclo3HATh MPOrpaMma.

Pemenne. [IpencraBum ceGe MOCHMBOJIBHBIN BBOJ CKOOOYHOTO BBIPAKEHUS C KIaBHATYpPHI (KOT/Ia
y’Ke BBEIEHO HEKOTOPOE KOJIMUYECTBO CUMBOJIOB) M [TOJlyMaeM, KaKue BbIBOJIbI MOKHO C/I€1aTh HA JaHHOM
aTane (Ui MPOCTOTH BOCIIPUATHS OyIeM pacCMaTPUBATh BEIPAXKEHUS, COCTOSIIIUE TOJIBKO U3 CKOOOK):

1) (0

Ceituac «kak Ob» MBI BUJMM Hayajl0 CKOOOYHOTO BBIPAKEHUS U HE 3HAEM, KAKHE€ CUMBOJIBI CJIETY-
10T nanee. Kakue BBIBOJIBI MOXKHO cliesiaTh Ha 3ToM dTane? Mmeromeecs BRIpaXKEHUE COACPIKUT JIMITHUC
OTKpPBIBAIONME CKOOKH M €r0 MOXXHO KaK COaJIaHCHPOBATh, €CIIM JIOMUCATh JIBE 3aKPHIBAIOIINE CKOOKH,
TaK ¥ HapYIINTh, €CIIM OCTABUTh B TOM K€ BUJE WM MPUMEHUTh MHOXECTBO JAPYTUX KOMOMHanuii. BbI-
BO/I: €CJIM UMEIOTCS JIMIIIHUE OTKPBIBAIOIINE CKOOKH, TO BBIPAKEHHUE €IIe MOXKET OBITh COATaHCUPOBAHO.

2) (0N

DTO BBIp@XEHUE COJIEPKUT SIBHOE HapyllleHHe OallaHca CKOOOK, KOTOPOE YK€ HE MOXKET OBITh
CKOMIIEHCHPOBAHO J00aBICHHEM JIOOBIX CKOOOUHBIX KOMOMHAIIUN CIpaBa, TaK Kak HE BCEM 3aKPbIBAO-
MM CKOOKaM COOTBETCTBYET IO OJTHOM OTKphIBaroliel ckoOke yieBee. OTCI0/1a BHIBO/: €CJIU B BBIpaKe-
HUU TOSBUIIACH XOTsI OBl OJTHA JMIIHSS 3aKPBIBAOIIAsl CKOOKA, TO BBHIPAKEHUE «HEMPABUIBLHOE» U Jallb-
Hellas npoBepka OeCCMbICIIEHHA.

[TpucTynuM K peanu3aluy 3TUX PacCyXACHHUH. 3aBelIeM CUETUYMK COUNt 1y1s moacueTa OTKpBIBAIO-
IIMX U 3aKpbIBAIOLIMX CKOOOK: MPH BBOJIE OTKpPbIBAIOLIEH CKOOKM OyJeM yBenu4uBaTh €ro Ha 1, a mpu
BBOJI€ 3aKPBIBAOILEH — YMEHBIIATH Ha 1.

Hawm HyXHO cO37aTh HepeMeHHYI0 C CHMBOJIBHOTO THIIA Char, B KOTOPYIO MbI OyJeM IociieIoBa-
TEJIbHO BBOJUTH BCE CHMBOJIBI Hamlero BbIpaxeHHs. CTOMT OTMETHUTb, YTO B Tul cChar Takxke BXOAUT
npoOel1, YTO BIMSAET HAa 3HAaYEHUE [UIMHBI BBOAMMON mocienoBarensHocTH. Hanpumep, niavHa N BBOAM-
MOTI'0 BBIPKCHUS (7yI+I1) (17.—. (XI+I3) ) paBHa 22 (mpoOebl BBIIEIEHBI KPACHBIM LBETOM).

[Tocne BBosa N MBI BXOJIMM B LIMKJI U3 N MOBTOPEHUH, B KOTOPOM BBOJMM B C OUYEPEIHON CHMBOI.
[Monarasick Ha mpeABITyIIHE PACCYKICHUS, MBI yBeIH4YHBaeM count Ha 1, ecnu ¢ = '(* 1 ymeHbIaem Ha 1,

ecmu C=")"
readln (n) ;
count := 0;
for i := 1 to n do begin

read (c) ;
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if ¢ = '"(' then inc(count):;
if ¢ = '")' then dec(count)
end;

[Mpumeuanue: pynkuus dec(X) yMeHbIIaeT 3HaUCHUE TIEPEMEHHOM X YHCIIOBOTO TUIa Ha 1.

Kcratu, Tak kak 11000# 1100as nepeMeHHas He MOXKET UMEeTh Cpa3y J1Ba KaKUX-TH00 3HAYEHUS, Mbl
MOEM TIOMECTHTh BTOPOM YCIIOBHOH oreparop mukia B else-010k mepBoro, 4to OyAeT BBITJSIETH JIO-
TMYHEe, HO Mbl He OyJIeM 3TOro JeiaTh, YTOOb! OBBICUTh YHUTAEMOCTh KOJIA.

Otmerum, 4TO BBOJ N ocymecTBisieTcs ¢ momoiisio readln(), Tak kak on TpeOyer BBOA enter’a B
KadyecTBe orpannuuntens. [Ipu BBoae N uepes read() mamee cieayromuii mpooes wim enter OyaeT BKITO-
YeH HEMOCPEACTBEHHO BO BBOJMMYIO MOCIIEIOBATEIBHOCTh, YTO TIOBJIEYET OmMUOKY. KpoMe Toro, Hemb3s
pa3elATh JUIIHUMHU MPOOeIaMy MU ENter’aMu CHMBOJIBI ITOCIIC0BATEILHOCTH MIPH BBOJIC, TaK KaK OHH
HE MUTHOPHUPYIOTCS TIPU BBOJIC B MEPEMEHHBbIC THIA Char U JI0JDKHBI OBITh BKJIFOUEHBI B TOCIICIOBATEIIb-
HOCTH (IIPH 3TOM KaK/IbIi Ipo0et qo0aBIseT K JrHe 1, a Kakapii enter — 2).

Bepnemcs k pazbopy. Kak xe ObITh, €Ciii HEKOTOPBIH HAYaJIbHBIA ()parMEeHT BBOJUMOTO BBIpaXKe-
HUS CTaHEeT 3aBEIOMO HENpPAaBUIIbHBIM, TO €CTh, €CJIM B HEM IOSBATCS JIMIIHUE 3aKPBIBAIOLINE CKOOKHU?
Ho Torpa npu mnosiBiieHuu JIUIIHENH («HEKOMIIEHCHPYEMOI») 3aKpblBarolllell CKOOKM mepeMeHHas count
CTaHeT paBHa —1, 4TO MOXXHO O(OPMUTH KaK YCIOBHE BBIXOJa U3 LIUKJIA U IOMECTUTh IOCIE MEPBbIX ABYX
OIIepaTOPOB CPaBHEHUS:
if count = -1 then break;

Kakwue pe3ynbraTsl Mbl IOJIYYUM 110 3aBEPIICHUN [UKJIIA?

1) [{uk mporiesn mo BceM CHMBOJIAM, HO ObLIM HaiICHbBI JHUIITHAE OTKPHIBAIOIIHE CKOOKH (TO €CTh,
count > 0), KOMIIEHCUPOBAHHSI KOTOPHIX MbI OXKHJIAJIH, OAHAKO OHHM TaK U HE OBUIM CKOMIICHCH-
pOBaHbI M CKOOOYHAs MOCIIEI0BATENBHOCTh HEMPABUIIbHAS,

2) luki mpoien mo BceM CUMBOJIaM (TO €CTh, HE ObLIO BBIXOJA), MPUYEM KOJIUYECTBO CKOOOK
o0oux BUIOB paBHO (TO ecTh, COUNt = 0) m ckoOOYHAs MOCIIeI0OBATEILHOCTh, COOTBETCTBEHHO,
MIpaBWIIbHAS;

3) Beut ocylecTBIEH BBIXOA M3 HHUKJIA (TO €CTh, HAIUIH «HEKOMIICHCHPYEMYIO» 3aKPbIBAIOIIYIO
CKOOKY 1 count = —1) u mocne0BaTeIbHOCTh HETPABHIIbHAS.

BBIX0IUT, NpaBUJIbHBII OTBET JACT BBIBOJ BbIpaxkeHHs COUNt = 0 (OHO MCTHHHO BO 2-OM ciyvae U
JIOKHO B 1-0M 1 3-em):

writeln (count = 0);
Kon:
1. program BracketSequence;
2.
3. var
4. count: integer;
5. i, n: byte;
6. c: char;
7.
8. begin
9. readln (n) ;
10 count := 0;
11 for i := 1 to n do begin
12 read (c) ;
13. if ¢ = "(' then inc(count);
14. if ¢ = ")' then dec(count);
15. if count = -1 then break

=
(0))
D
=
[ON




Jannn Qymucros: «Pemenne 50 THNOBBIX 32124 110 IPOrPpaMMHPOBAHMIO Ha si3bIke Pascal» 66

17. writeln (count = 0)
18. end.

3apaya Ne 50. Bbl4MCNUTb 3KCNOHEHTY € 3aAaHHOW TOYHOCTbIO

®opmyaupoBKa. JlaHO JEHCTBUTEIBHOE YHUCIO X. BBIUHMCIHTH 3HAYEHHE HKCIIOHEHUIMAJIBbHOU
byHkimu (TO ecTh, TMOKasaTrenbHOW GYHKIMM €%, Trme € — MareMaTHueckas KOHCTAHTa,
e~ 2,718281828459045) B Touke X ¢ 3alaHHON TOYHOCTHIO EPS ¢ TOMOIIIbIO psifaa Teiitopa:

[pumMeuanue 1: moka3aTeabHBIME HA3bIBAIOTCS (DYHKIIMHU BHA &, T & — HEKOTOPOE JICHCTBUTEIIb-
HOE YHCII0, X — HE3aBUCUMas IIEPEMEHHAs, ABIIAIOIIAACS II0OKA3aTeJIEM CTEIIECHH.

[Tpumeuanue 2: psin Teitnopa — 3TO npeAcTaBieHne QYHKIMHA B BUIE CyMMBI (BO3MOXKHO, O€CKO-
HEYHOW) HEKOTOPBIX JPYruxX QYHKLUI 0 0cOOBbIM IpaBuiaM (TPeOYIOLUM IeTaIbHOTO MaTeMaTHYecKo-
ro 000CHOBaHMSI, YTO B JAHHOM CJIy4ae HaM HE HYKHO).

Pemenue. He BHUKas B TEOPETHYECKYIO YacTh U MoJjaras MpeacTaBICHHYI0 (HOpMyIly KOPPEKTHOM,
norpodyem pa3zo0paThesi B TOM, YTO K€ HAM HEOOXOAUMO CAETATh I TOTO, YTOOBI PEHIUTh 3Ty 3a/1auy:

1) Ham nmana Hekotopas Touka Ha ocd OX, U MbI JIOJDKHBI BEIYMCIUTE 3HAUCHHE QYHKIIUH €* B 3TOM
touke. Jlomyctum, ecnmu X = 4, TO 3HaueHWe (QYHKIMH B 3TOH TOYKEe OYIET paBHO

e* ~2,71828" ~54,598;

2) Tlpu 3TOM BBIYHCICHHE HEOOXOMMO PEaU30BaTh C MOMOIIBIO 3aaHHON OECKOHEYHOM GopMy-
JIbI, B KOTOPOU MpUOABIIEHUE KaXKIOTO OYEPETHOTO CJIaraéMOr0 yBEJIIMUMUBAECT TOYHOCTh PE3YJib-
Tara,

3) To4YHOCTH JOJKHA COCTABUTH BEIECTBEHHOE YHCIIO €PS, MeHbIiee 1 — 3T0 03HAYaeT, 4yTo KOrjaa
ouepenHOe MpHubaBIsieMoe K CyMMe claraeMoe Oy/ieT MeHbIle €PS, TO HeOOXOAUMO 3aBEPIIUTh
BBIYMCIICHHE W BBIJIATh PE3YJIbTAT HA SKpaH. ITO YCIOBHE 00s3aTE€IHLHO BBIOIHHUTCS, TaK KakK
MaTeMaTUYECKH JO0Ka3aHo, YTO KaXKJ10€ Cleayrollee ciaraemoe B pse Teilnopa MeHble mpeabl-
JyIIEro, CJEeNI0BAaTEeIbHO, OECKOHEYHAs MOCIIENO0BATEIHLHOCTh CIAraéMbIX — 3TO OECKOHEYHO
yOBIBaroOIIast MOCIEeI0BATENbHOCTD.

Teneps pazdepemcs ¢ BeIUHUCIeHHEM camoro psiga. OueBUIHO, YTO JIF0O0Ee €ro ciaraeMoe, HaunHas
CO 2-T0, MO’KHO HOJYYMTh U3 IPEABIAYILEro, YMHOXKHB €0 Ha X U pa3feliMB Ha HaTypalbHOE YUCIIO, 5B-
JISIFOIIIeECs] HOMEPOM TEKYIIEeTo Iara IpH MOCJeI0BaTeIbHOM BBIYMCICHUHU (TIPUMEM BO BHHMaHHUE TO,
YTO TOTJa LIard Hy>KHO HyMEpOBaTh C HyJs). 3HaUCHHE X HaM M3BECTHO Ha JIFOOOM Ilare, a BOT HOMep
TeKyIiero mara (0yaeM XpaHUTbh €ro B IEPEMEHHOM N) npuaercs GUKCUpoBaTh.

Co3nmaauM BeriecTBeHHYI0 niepeMennyro expf (ot anri. exponential function — skcroneHnmanbHast
(GYHKIMS) 11 HaKOIUIEHHS CYMMBI CllaraeMbIX. ByJIeM cunTaTh HYJIEBOM IIar YK€ BBHIOJHEHHBIM, TaK
KaK MepBOE CllaraeMoe B Psily — KOHCTaHTa 1, U B CBsI3U ¢ 3TUM eXPf MOkHO 3apaHee MpOMHUIHMATH3HPO-
BaTh yuciIoM 1.

expf := 1;

Tak kak Mbl HAUMHAEM BBIYHMCIICHUS HE C HYJIEBOTO, a C IMEPBOTr0 1Iara, TO TakKKe HY>KHO MHUILIHAIH-
3UpPOBATh 3HAYCHHUs N (YrciIoM 1, Tak Kak CICIYIOIIUH 1iar OyneT nepBbiM) u P (B Hell OyIeT XpaHUThCS
3HAYCHHE TIOCIIETHETO BHIUMCIIEHHOTO CIIaraeMoro):

n := 1;
p := 1;

Temneps MOXXHO MPUCTYIHUTH K pa3padoTke 1ukia. C yueToM 3aJaHHOM TOYHOCTH EPS YCIOBHEM €ro
npoaospkenus Oynet abs(p) >= eps, rae abs(p) — moaysp ynciaa P (MOIySb HYKEH JUIS TOTO, YTOOBI HE
BO3HHKJIO OIIMOKH, €CJTH BBEACHO OTPHUIATEIBHOE X).
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B nukiie HeoOX0aMMO JOMHOXKUTH P Ha X U JOACTUTH €ro Ha TEKYIIMHA HOMep mmiara N, 4TOOBI
obecrieunTh peanm3aiyio (pakropuaia B 3HAMEHATEINE, MOCJIEe Yero MpuOaBUTh HOBOE cllaraeMoe P K pe-
3ysbTaTy eXpf u yBeaIuuuTh N st CISIYIOMIETO mara:

while abs(p) >= eps do begin

p :=p * x / n;

expf := expf + p;

inc (n)

end;

[Tocie BhIXOJa W3 IMKJIA HY)XHO OCYIIECTBUTh (DOPMATHPOBAHHBIA BbIBOJ pe3yibrara expf na
9KpaH ¢ HEKOTOPHIM KOJIMYECTBOM IH(]P MOCe TOUKH, HAIPUMED, NAThI0. OTMETHM, YTO €CJIU MPH 3TOM
BBEJICHHOE €PS COAepKaio MeHbIle 5 mudp mocie TOYKH, To chopmupoBaHHoe 3HaueHue expf Oyuer,
COOTBETCTBEHHO, HETOUHBIM.

Kon:
1. program ExpFunc;
2.
3. var
4. x, eps, expf, p: real;
5. n: word;
6.
7. begin
8. readln (x, eps):;
9 expf := 1;
10. n := 1;
11. p = 1;
12 while abs (p) >= eps do begin
13 p :=p * x / n;
14 expf := expf + p;
15 inc (n)
l6. end;
17. writeln (expf:0:5)
18. end.
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