Tpomka, nOeBsATKa, HOMBL ...

Pemenue.

§l, KOHeYyHO, NOHWMMAalo, YTO CBeTNAasl MbiCib, Nepebpatb BCe uncia or A o B wu
NOACUYNTATb HY)XXHble, B TOW MM MHOM (DOpPME MpPOCKOYMNa Yy MHOMMX FAe-TO Ha 3aABOpKax
CO3HaHMsA. HO A oyeHb Hagewcb, YTO TaM, Ha 3aABOpKaX, OHa M OCTanacb, npunevyaTaHHas
TSOKENBIM 60TUHKOM. TOHSATHO, YTO HWMKAKON 3(P@EKTUBHOCTM OT TaKOro peELIEHUS XAATb
Henb3s.

byaeMm gymatb. HayHéM c yero nonpowle. lNocuntaeM umcna, B KOTOPbIX €CTb XOTS Obl
ofHa TpoKka, Hanpumep. C NETY HMYEro He npuayMblBaeTcs? Hy, BbinMweM Toraa Bce
NHTEepecytoLmMe HaC Yncia U NOCMOTPUM, YTO MONYUYUTCH:

3, 13, 23, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 43, ... (D)

YTO-TO HUYero MHTEPECHOIO... A NOCMOTPUM, YTO XE Mbl BbIKUHYIIN. A BbIKWHYJIN Mbl BOT YTO.
1,2,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,24,25,26,27,28,29,40,41,42,44,45,... (2)

Xopowwuin psii, TONIbKO TPOeK B HEM HeT. HenpusaTHO kak-To. [a Bedb AEN0 He B OTCyTCTBUU
TPOMKKM, @ B TOM, 4YTO umdp Bcero 9. ae-To 3TO yxe 6bino... bbin BCcskMe TaM CUCTEMBI
CUMCNIEHNSA, TMPUYEM He TOSIbKO [ABOMYHasA, HO u apyrve. [eBsATb undp — AeBATEPUYHAS
cuctema. 3aMeHUM B BbIMMCAHHOM paay umcen 4 Ha 3, 5 Ha 4, 6 Ha 5 1 T.4. ¥ NoNy4mM
1,2,3,4,5,6,7,8,10,11,12,13,14,15,16,17,18,20,21,22,23,24,25,26,27,28,30,31,32,33,34,... (3)

[leNcTBUTENBHO, YYAECHbIA Psif, €C/IN MOCMOTPETb Ha HErO HeMnpeaB3sATbIM B3rNsSA0M, He 3Has
NpeauMcTopun, TO Cpasy BMAHO — MOAPSA BbiNMCAHbl BCE HATypasibHbIE 4YWUCTA, MNPUYEM
3anMcaHbl OHW B [EBATEPUYHOM CUCTEME CuUMCneHusl. M noacumTaTb UX He nNpeacTaBnsieT
HUKaKoro Tpyada. MOHATHO, YTO KOMMYECTBO YMCEN PaBHO MOC/TEAHEMY BbIMUCAHHOMY YMCIYy —
HauMHanu-To ¢ 1. MepeBoANTb UMCNa U3 AEBATEPUYHON CUCTEMBI B AECSTUYHYIO Mbl YMEEM.

A ecnu He ymeeM? Unu BOBCE HE 3HAEM, YTO 3TO TAKOE — CUCTEMbI cumcneHus. Toraa
CaMoe BpeMsl y3HaTb... B yuebHbIX MaTepuanax nexar craTbs

drnom U. Cuctembl cumncnenums. // KBant. - 1991, - N2 12. - C, 15-22.
n aBe Hebonbwnx No 06bEMY KHUTK

®omuH C.B. Cuctembl cuncnenus. - 5-e usa. - M.: Hayka, rn. pea. ¢wvs.-mat. amt., 1987. -
48 c. - (MonynspHble nekumm No MaTemMaTuke).

MNawkos C.b. Cuctembl CUMCrieHns M UX npumeHeHune. - M.: MUHMO, 2004. - 52 c. -
(Bubnuoteka «MaTeMaTMyecKkoe NPOCBELLEHNE) .

JluTepaTypa Ha 3Ty TeMy OrpoOMHa, U S C TPYAOM BbI6pan MMEHHO 3T TpW UCTOYHUKA. NepBble
[Ba HanucaHbl, €C/IM TaK MOXHO BbIPa3uUTCH, B KIAaCCUYECKOM CTune, nocnefHss — B 6onee
«MOAEepHOM» (AyMalo, YTO B HEN M OMbITHLIN YATaTeNb HAUAET YTO-HMOYAb HOBOE), - 1 UMEID B
BUAY KPYyr paccMaTpvBaeMbIX BOMPOCOB. HO BCe OHM OYeHb MHTEPECHbI, KaXabl Mo-CBOeMy,
4yTO U 06yCnoBMNO BLIGOP.

MocneaHee 3anucaHHoe Yncno — 34, 34s = 3-9' + 4 = 314. JelicTBUTENbHO, B psay (3)
BbIMMCAHO poBHO 31 umcro. A HaumMHarmiM Mbl € Yero? C umcen ot 1 o 45, u3 KOTOpbIX
BbIOpPOCMAIM BCe YMCna, CoAepXKalume XoTa 6bl 0AHY TPOKKY, - 3T0 paa (2). M octanocb y Hac 31
yncno. 3HauuT, XOoTS 6bl 0OHa Tporka npucytcTeoBana B 14 ( = 45 — 31) uucnax. MNocMoTpuM
Ha pag (1) — v Bnpasay, B HEM poBHO 14 uuncen.

O603HaYM /15 KPaTKOCTHU KOJIMYECTBO YHCES], COAEPXKALUMX XOTS Obl O4HY TPOVIKY U HE
npesocxogdiynx X, dyepes F(X).

Bcé xopowo? MpoeepuM. A yeMy paBHO F(25)? YMeHbluaeM B uncne 25 obe umdpsbl Ha 1,



MONyYEHHYO 3anncb 14 nepeBoaMM W3 AEBSTEPUYHON CUCTEMbI B AECATUYUHYI: 149=1319, U
nonyyaem oreet: 25— 13 = 12.

YT0-TO He TO... Oxxnmaanu-To Mbl oTBeTa 3 (uncna 3, 13 1 23). MoHATHO. [1BOKMKY B 3anucu
25 He Hapo 6b110 3aMeHsATb Ha eanHULy — BeAb 2<3. YTo nonyyaeTtca? 3anucb 25 nepexoauT B
24, 249=2240, 25 - 22 = 3.

MocneaHsisi npoBepka. A Hanaém-ka Mbl F(33) — Tpoiika BeAb B HalleM cflyyae urpaet
0cobyto posnb. 3anucb 33 nepexoaut B 22. 229=201, 33 — 20 = 13. A gomkHo 6biTb 7 (3, 13,
23, 30, 31, 32, 33). MNoyemy? MMOHATHO, AENO B Creayowem: NoCMOTPUM Ha pag (2) — NOHSATHO,
YTO B HEM HeT HU 33, HK1 32, Hn 31, HK 30; HambonbLlee Yncno, He npesocxoasiiee 33 B 3TOM
psagy — 370 29, B paay (3) eMy cooTBeTCTBYET 3anncb 28. 289=261p, T.€. YNCNO 28 CTOUT B paay
(3) Ha 26-O0M MecTe, W, KOHEYHO Xe, Ha 26-oM MecTe B psgy (2) ctouT umcno 29. 3HauwmT,
cpeav nepBbix 33 uncen 26 He coaepykaT HYU OAHOM TPOMKM, @ coaepaT XoTs Obl OAHY TPOMKY
33 — 26 = 7 uncen. To, 4To Hago!

NTak, uTobbl Boluncnntb F(X), cneagyeT NocTynuTb cneayowmM obpasom:
1.MNyctb Y — Hanbonblluee Yncno, He NpeBocxoasilee X U He coaepXKalllee B CBOEM 3amnuncu
HWU OAHOW TPOWKM.
2.B 3anucn uyucna Y yMeHbluM Bce umdpbl, 6onblumMe unu pasHble 3, Ha 1. Ha3oBéM
pesynbTaT Z.
3.PaccmatpvBas Z KaK [EBATEPUYHYIO 3arucCb HEKOToporo uucna T, BbuucamMm X-T.
Mony4yeHHoe uncno n ectb F(X).

Hy, a ecim Mbl yMeeM BbluucnaTb F(X), TO KOAMYeCTBO umcen u3 mHTepBana ot A ao B,
coaepXalmx XoTsl 6bl OaHY TPOMKY B CBOEW 3anmcy, NoACYMTaTb COBCEM JIErko: 3TO MPOCTO
F(B)-F(A-1). Upes o4veHb npocTasl, HO BecbMa 3ddeKTMBHAsK U MpUMeHMMa Ha yauBeHue
YyacTo.
Octanocb Hantn Y— Haubornbluee 4YMCio, He MpeBocxofsiiee X U He coaepXKallee B CBOEN
3anncy HYU OIHOM TPOMKM. TO HECIIOXHO:
1. HaxoAMM CaMylo NEBYIO TPOMKY B 3anucu umncna X (MOHSITHO, YTO eCiM TPOeK B 3anucu
X HeT, T0 Y=X),
2. 3aMeHsieM eé Ha aBomky (nockonbky Y<=X),
3. a 3aTeM BCe UMdPbl NpaBee 3TOM CaMOW ABOMKW 3aMeHsieM Ha AeBSITKM (MOCKOJSIbKY,
Kakue umdpbl He CTaBb NpaBee ABOMKW, ycnoBue Y<X BCE paBHO BbIMOJSHSIETCS, A Mbl
XOTUM HanTu HanbonbLuee Y).

MposepsieM. Myctb X=123123123 — noa4yépkHyTa camasi neBas Tpovika. Torga nony4yaem
Y=122999999. Myctb X=333333. Torga Y=2999999. Bcé BepHo.

KOHEYHO, TOYHO TakXKe MOXHO HalTM M KOMMYECTBO YMCeN, Ha npeBocxoaswmx X u
coepxawnx xoTs 6bl ogHy AeBATKY. EAMHCTBEHHOE OTAnuMe: Korga Mbl MLWeM Haubonbluee
Yyncno, He npeBocxodsiiiee X U He coaepykallee B CBOEW 3amucuM HU OAHOM AeBSITKM (aHanor
ymucna Y), undpbl, cnpaBa OT CaMOM NEBOM AEBATKWU, HAaAO 3aMeHSATb HA BOCbMEPKM (AeBATKa
3anpeleHa!).

MNposepuM. lMyctb X=5793975. MNonyyaem Y=5788888. MNyctb X=9999. Toraa Y=8888.
[a, BCE xopoLuo.

A KaK 6bITb C HyNéM? [la MoYTM TOYHO TaKXe. HaxoamM caMblit NEBbLIN HOMb U 3aMEHSIEM
ero... [la, a Ha 4To Mbl ero 3ameHsieM? He Ha —1 e (KCTaTh, MOXHO M Ha —1, HO He byaem
3ane3atb B Takue aebpu). ChopMynmpyemM To xe caMoe AENCTBME MHAYe: HaxoauMm B uucne X
camblii neBblii 0; oT6pacbiBaeM Bce LMdpbl MpaBee 3TOro Hyns — M nonaydaeM umcno X
yMeHbluaeM X (Befb HOBOE UMCNO AOMKHO 6biTb MeHblue X, pa3 yx B X Hawéncs 0) Ha 1 u
[OMUCbIBaEM K TOMY, YTO MOMYYMIOCb CTOMbKO AEBATOK, CKOMbKO undp Mbl otbpocunun (Beab
Mbl XOTMM HaWTW Hambonbliee uncno 6e3 Hynen, MeHbluee X).

MposepsieM. MycTb X=55050505. Toraa X'=550, X-1=549, u Y=54999999. [lycTb
X=3210123. Toraa nonyyaem X =3210, X'-1=3209, u Y=3209999. On-naHbkv! He nonyumnocs.
B Y TopunT HeBecTb OTKyAa 3aTecaBluminica 0. To eCTb Kak pa3 MOHSATHO, OTKY/Za 3aTeCaBLUNIACS



— 13-3a eaVHWYKK nepes Hyném. YTo X Tenepb Aenatb, OTCNEeXMBATb TakMe eauHUYKN? A ecnu
nepea Heil 0BHapyXMUTCS elWé ofaHa eaMHUYKa, MM Aaxe He oaHa... CKyYHO Kak-To. Pelumm
npo6nemy npolue. Ectb B X -1 HonMk? Toraa ABMraeMcst BAEBO, MoKa He 3aAaBuM ero. A ecnu
nosiBUICA ewweé oamH? Npoaomkaem ABMKEHNE HaneBo. SICHO, YTO CKOPO 3TO KOHYMUTCS B KOHLe-
TO KOHLIOB — Beaib A/IMHa X BC& BpPeMs yMeHbLLAETCs.

Hy, a pa3 yX BCé paBHO HaM NpUAETCA ABUraTbCsA CrpaBa HaneBo, TO no4vemy 6bl He
fenaTtb 3TOr0 C CaMoro Hayana. Ha CKopoCTb 3TO B XyAweM C/lydae He MoBAuSIET, a Koj
norpoLue rnoayynTcs.

Kctatn, paxe ecnn 3anpewéHHass undpa u He 0, TO BCE paBHO KaK-TO JloBYee
Nosly4yaeTcs ABMraTbCa CnpaBa HaneBo. S PUCKHY B 3TOT pa3 BK/OUUTbL B TEKCT KYCKM KoAa — C
KOAOM B IAHHOM C/lydae Kak-TO MOMOHSATHEE NoslydaeTcs.

Function Y (X: LongInt; Oblige: Byte): LongInt;
//Ecnu X>0, To BOosBpamaeT MaKCHMMajJLHOE umMCiO 6es mudpm Oblige, He mnpeBocxogmsmee X
//Ecin X=0, To BosBpamaeT 0 (maxe ecim Oblige=0)
Var w: LongInt;
N, k: Byte;
Begin
w:= X;
k:= 0;
N:= 0;
While w>0 Do Begin
Inc (k) ;
If (w mod 10 = Oblige) Then Begin
Dec (w) ;
X:= w;
N:= k;
End;
w:= w div 10;
End;

If N>1 Then Begin
If Oblige = 9 Then w:= 8
Else w:= 9;
For k:= N-1 DownTo 1 Do Begin
X:= X*10 + w;
End;
End;

WTak, Y BbIMMCNATb Mbl YMEEM, UMdPbl YMEHbLIATb YMEEM, NEPEBOANTL M3 AEBATEPUYHOM
CUCTEMbI B AECATUYHYIO ToXe yMmeeM. C oaHon umdpon BcE. TonbKO MpoBeEpUM ellé, Kak
paboTaeT Haw anroput™ ¢ 0. Myctb X=45. Hynen B 3TOM 3anNMcn HET, YMEHbLUUM, KaK U Bbille,
o6e undpbl Ha 1 (06e OHM, pasyMeeTcs, He MeHblue 0), @ 349 = 3-9! + 4 = 3159 — 370 Mbl yXxe
penanu. MNony4yaetcs, 4to x0T 6bl 0aMH 0 NpucyTcTBYeT B 3anucn 14 (=45-31) uucen. 370
kakux xe? 10, 20, 30, 40. U Bcé! OTtkyaa xe B3snuch ewé 10 uncen. OTBET NPOCTON — U3-3a
NNAVPYIOLUMNX HYNEW, M3-3a HyNen-HEBMAMMOK B Hayane 4vcnia, us-3a Tex Hynen, KOTopble Mbl
06blYHO He 3anucbiBaeM. Korga Mbl cumTanu yucna 6e3 Hynen, Mbl HE yunu 9 OAHO3HAYHbIX
uncen 01, 02, 03, 04, 05, 06, 07, 08 u 09, na ewé n oaHo “0-3Ha4yHoe” yncno 00. OHM-TO U
[lann pasHuLy.

B aTOM MecTe, MHe KaxeTcsl, byaeT 3apdhekTUBHEN MPUOCTAHOBUTLCA U MPU3aayMaTbCs,
4yeM yYnTaTb YbM-TO OOBACHEHWS. BCE-TakuM He yaepXXyCb U KOPOTEHbKOE OObsICHEHME AaM: Mbl
Be/lb Npeanonarany n3HavanbHO BCE UMMPbl paBHbIMM B NpasBax, T.e. Kaxaas umdpa MOXeT C



OZIMHAaKOBbLIM YCMEeXOM NPUCYTCTBOBaTb B UMce Ha NtoboM MecTe. A 3TO He Tak B cny4ae ¢ 0.
MoBTOPMM U YTOUHWUM onpefeneHne BennyunHbl F(X):
0603HaYMM [V151 KPATKOCTU KOJIMHECTBO HATYPa/IbHbIX YUCES], COAEPXKALUNX XOTS Obl O4HY
TDOVIKY (4EBSITKY, HOJb...) M HE MPEBOCXo4aiumnx X, yepes F(X).
N Tenepb, ecnn Mbl cuMTaeM 4ucna, cogepxawme umeppy 0, TO OCTanoCb BHECTU B
anropuTM BbluncneHns F(X) aBa yTouHeHus:
1. F(X) Hago yMeHbwnTb Ha 1 (4TObbI yyecTb uncno 0)
2. Ecnn X — P-3HauHoe HaTypanbHoe uncno, To F(X) Hago yMeHbluMTb Ha 91+9°+...97 2,

OTKyaa B3sinach Takas BenmumHa (9'+9%+...9°1) 2 [leno B TOM, YTO Mbl BKIIOUMAM BCE YMCna C
NNAVPYIOWNMN HYNSIMKW, T.e. BCE OAHO-, ABY-, ..., (P-1)-3HauyHble uncna. A Mbl [O/MKHbI
yuYMTbIBaTb TONbKO T€ M3 HWX, KOTOpble CoAepXaT B CBOEM 3arMucu M He NMAMpyloWmMe Hynu
ToXe (pacrnonoXXeHHbIe B CcepeaMHe WK B KOHLE Yucnia, B 0OLEeM, NpaBee NepBoOM HEHYNEBOM
umdpbl). CKOMbKO e Yncen Mbl y4nu HanpacHo? CToNbKO, CKONbKO Cpean BCe OAHO-, ABY-, ...,
(P-1)-3HayHbIX umcen uMeeTca uucen 6e3 Hynenm B 3anucn (MMEETCs B BUAY, KOHEYHO,
“0bblyHaa” 3anucb uncen, 6e3 nuampyowmx Hynein). Ckonbko Takux umcen? MOHATHO, 4YTo
MMEETCsl POBHO 9 TakMX OAHO3HAYHLIX YMcen. A ABy3HaYHbIX yncen 6e3 Hynei B 3anucy (ecnu
He cuuTaTb NMAUPYIOWMX) MMEETCs PoBHO 9-9 = 92, B caMoM fene, Ha NepsBoM U3 [BYX MecT
MOXET CTOoATb ntobast umdpa oT 1 o 9, a Ha BTOPOM MeCTe, HE3aBMCUMO OT Bblbopa nepBoii
undpbl, MMeeTca 9 BapuaHTOB — MOXHO TOYHO Takxke BblbpaTb nobyo ns undp ot 1 go 9.
AHaNorMyHo, MMeeTcs poBHO 9-9 -9 = 9° Tpéx3HauHbIX uncen 6e3 Hyneit B 3anucu (He cunTas
NMAVPYIOLWNX) U T.A4.

34ecb UCNonb30BaHO (COBEPLUEHHO OYEBUAHOE) KOMOMHATOPHOE MPaBmniio POU3BELEHNS.
€C/IM HEKOTOpbIA 06bEKT A MOXET ObiTb BblOpaH M3 COBOKYMHOCTM O6BEKTOB M Crocobamu u
nocne KaXxaoro Takoro Bblbopa 06bekT B MOXHO BblibpaTb n cnocobamu, To napa obbekToB (A,
B) B yka3aHHOM nopsiake MOXeT 6blTb BblbpaHa m - n cnocobamu.

MpaBuno 310 o4yeBMAHO (NO KpavWHel Mepe, B AaHHOM C/lyyae), Aa M HaMMCaHO O HEM
Be3ae, rae TOMbKO BO3MOXHO. HO, HECMOTpS Ha O4YEBMAHOCTb KOMOMHATOPHbLIX BbIK/IAAOK B
Halen 3afaye, S OYeHb COBETYIO MOYUTATb YTO-HMOYAb O KOMOMHATOPUKE — KOMOMHATOpPHbIE
CIOXETbl BCTPEYalnTCs B NPOrpaMMmMpoBaHny (M COBCEM HE TOMbKO CMOPTUBHOM) Cr/OWb U
pagoM. W, BTOpoe: 3Ta 3ajava HAYMHAET JIMHUIO 3aA4ay C KOMOMHATOpbIMWU CIHOXETaMu B
RunSite, Tak 4To XOTS 6bl ANS peweHust cneayowmnx 3aaa4y 06peTéHHbIE 3HAHWUS MPUroASTCS.

B yacTHOCTW, B y4ebHbIX MaTepuanax s BbiknagbiBato (B (paine vilenkin76.pd) OAWH
naparpad 13 KHUMM

H.A. BuneHkmH. IHpyKkumsi. KombuHaTopuka. Mocobue ansi yuntenei. M.: MpocBelueHue,
1976. 48 c.

M3noxeHne TaM A0OBOMIbHO KpaTkoe. HO HEMHOro Hwke MpUBOAUTCA CCbiIKa Ha ApYryto
KHUIY 3TOrO >Xe aBTopa, B KOTOPOWN M M3N0XeHNe noapobHee, 1 Kpyr 3aTparMBaeMbiX BOMPOCOB
MHOrO LWMpe, U, YTO OCOBEHHO MPUSATHO, UMEETCSA Macca 3aaau.

B pesynbrate nonyuunu BOT Takyl ¢yHKumo F1 (0AMH — 3TO MOTOMY, YTO OHa Y4YuTbiBaET
TONbKO OAHY UM(pY, a HaM eLé NnoHafobaTca n aAse, U Tpu):

Function F1 (X: LongInt; Oblige: Byte): LongInt;
Var Res: LongInt; // Res — KOJIMYECTBO HATYypPaJIbHEX YMUCEJ
// 6es uuppm Oblige, He nperocxomgsumx X
d9: LongInt; // d9 - comepXuMT HOCIeIOBATEeJIbHEE CTENeHM IeBSTKU
X0: LongInt;
w: Byte;
Begin
X0:= X;
X:= Y(X, Oblige); // »Ta ¢yHKUMST ODpUEEAEeHA BHIIE
Res:= 0;



If Oblige=0 Then Res:= 1;

do9:= 1;

While X>=10 Do Begin
w:= X mod 10;
X:= X div 10;

If (w>=Oblige) Then Dec (w);
Res:= Res + w*d9;

d9:= d9*9;
If Oblige=0 Then Inc(Res,d9);
End;

If X>=Oblige Then Dec (X) ;
Res:= Res + X*d9;
Fl:= X0 - Res;

End;

Pe3ynbTaT, KOHEYHO, 3aMeYaTesbHbIM, HO HaMEKM NPo ABE U MPO TpU UMdpPbI BbI3bIBAOT KaKyHo-
TO OTYYXAEHHOCTL ©.
Ha camoM pene, BCE camoe cTpallHoe yxe no3aan. Octanocb COBCEM YyTb-UyTb - MPOCTO
NOBTOPUTb Te XKe PacCy>XAEHNS B Cierka M3MeHMBLUENCS 06CTaHOBKe.,
[laBaiiTe BbiNUWEM, HanpuMep, ynicna 6e3 Tpoek M CEeMEPOK, XOTS TaKoro 3afaHus B
3a/laye U HeT:
1,2,4,5,6,8,9,10,11,12,14,15,16,18,19,20,21,22,24,25,26,28,29,40,41,42 44 45,46,48,49,50,51,52,54,55,...  (4)
3anonHuM Tenepb “aplpkn” B psagy umdp — ymeHbwnM umdbl 4, 5n b6 Ha 1, a8 1M 9 —Ha 2
(MOCKONBKY [0 HUX yXe ABe Ablpbl). [onyunm B pesynbTaTe BOT TakoW pag uncen
1,2,3,4,5,6,7,10,11,12,13,14,15,16,17,20,21,22,23 ,24,25,26,27,30,31,32,33,34,35,36,37,40,41,42,43,44,...  (5)
WM, NpOCTO rOBOPS, MOCNEeAO0BATE/IbHO BbINUCAHHbIE HaTypasibHble 4YUCMa, 3anvMcaHHble B
BOCbMEPUYHOM cucTeMe cuncnenus. Becero B paay (5) BbinucaHbl 44g = 4-8 + 4 = 36 uucen.
3TO O3HayaeT, yTo cpeau uucen ot 1 go 55 wmmeerca 36 uucen 6e3 Tpoek U CeEMEPOK, U
55-36=19 uncen, B KOTOPbIX MMEETCS XOTS 6bl OIHA TPOVKa UK XOTS bbl OAHA CEMEpKa.
A 4yTO 3TO HaM AaéT? Beab Mbl XOTUM Y3HaTb KOJIMYECTBO YMUCEN, B KOTOPbIX €CTb XOTS Obl
oaHa Tpovika U xoTs 6bl ogHa ceMépka, a BoBce He “unu”. Huuero crpawwHoro. MpumeHuM ewé
OJHO NpaBW/Io, KOTOPOE COBEPLUEHHO OYEBMAHO B JAHHOM Cllyyae:

4

rae A n B — 3TO NpouM3BOMbHbIE KOHEYHbIE MHOXECTBA, a MNpsiMble CKOOkM 0603HauvatoT
KONIMYECTBO 3/1IEMEHTOB B COOTBECTBYHOLLEM MHOXECTBE.

3TO NpaBWIO KPacMBO HA3bIBAETCS (POPMYNION BKIOYEHUA U UCKTIOYEHUIA U NMPUMEHUMO
Ans noboro KoMMYecTBa MHOXECTB, He TONMbKO ANS ABYX, XOTS, KOHEYHO, Ans 6onbliero
KONMYECTBa MHOXECTB OHO BbIMNSAMT WM [OKa3blBAaeTCA MOC/OXHee. A ANns ABYX MHOXECTB —
COBEpLLEHHO OY4EBMAHOE COOTHOLLEHME.

Ham ata dopmyna noHagobutcs Huxe n ans TpEX MHOXeCTB, Aa W Boobuwe, dopmyna
nonesHasl, a coobpaxkeHusl, MpuUMeHsieMble MNpu €€ [okasaTenbCTBe (a WUMeeTcs Hemano
pa3NMYHbIX 10Ka3aTeNbCTB) elé nonesHee. B yuebHbix MaTepuanax umeetcs dain onoff . pdf
— Hebonbloh (parMeHT, MOCBSIWEHHbIA 3ToM opMyne, MpekpacHoW, 0cobeHHO Ans
HAYMHAIOLLIMX, KHUTW

H.A. BuneHkuH. KombuHaTopuka. M.: Hayka, 1969. 328 c.

DNEKTPOHHYIO BEpPCUI0 3TOM KHUMM MOXHO CBOBOAHO CKayaTb AN HEKOMMEPYECKOro

MCNOMb30BaHNS B 06pa30oBaTesIbHbIX LieNsX Mo 3TOMy aapecy:
http://www.math.ru/lib/book/djvu/kombinatorika.djvu

BnpoueM, yxXe YMNOMMHABILUMIACS W  BbIFIOXEHHbIN B Yy4ebHbIX MaTepuanax (daiin

vilenkin76.pdf) cdparMeHT apyrov kHuru H.S.BuneHkuHa ToXe pacckasbiBaeT O ¢dopmyne

BKJIOUYEHWUI U UCKITIOYEHUIA (NPUYEM O Hambonee akTyasNbHbIX B Hallei 3agadve ciydasix AByxX U

TPEX MHOXeCTB — 0Cco6eHHO NoapobHO).

B HaweM cnydae A — 3TO MHOXECTBO HaTypasibHbIX YMCEN, COAEPXKALUMX B CBOEW 3arnvcu XoTs



6bl 0aHY TPOMKY (M He npeBocxoaawmx 55, koHeYHo), B — copepykalimx xoTs 6bl 0AHYy CEMEpKY.
Toraa, NOHATHO, YTO AUB - 3TO MHOXECTBO YMCEN, COAEPXKALLMX B CBOEW 3aMnUCK XOTS Obl OfIHY
TPOWKY unn xoTst 6bl oaHy ceMEpky, a ANB - To e camoe, Tonbko U BMecTo “nunmn”. Mol yxe
Bblumcinam |AUB|=19. Bbluncnsate |A| u |B| Mbl yXXe ymeeM, - y Hac Beab eCTb yHKums F1:
|A|= 15, |B|= 5. OTcioga cpa3y nony4yaem |[ANB|= |A| + |B| - |AUB| =15+ 5-19 = 1.

Octanocb BCE-Taku nocumtath |AUB|. O603HaumM yepe3 F2(X) KOnNM4ecTBO HaTypasbHbIX
yncen, He NpeBOCXoAsALWMX X, KOTOpble coepXaT B CBOEM 3anucu XoTst 6bl 0aHy M3 ABYX Undp
(B HaweM npuMepe — TPOMKY Unmn ceMépky). Utak, utobbl Beluncintb F2(X), cnegyeT noctynutb
cneayowmm obpasom:

1. Nyctb Y — Hanbonbluee yncno, He npeBocxoasiiee X N He coaepXKallee B CBOEW 3anuncu
HW OAHOM M3 3aAaHHbIX (06s13aTeNIbHO NPUCYTCTBYHOWMX) LmMdp.
2. B 3anucy uncna Y yMeHbwMM BCe Undpbl, 60nblIMe MM paBHblE MEHbLUEN M3 3aAaHHbIX
undp, Ha 1, a 3atem Bce UMdpbl, 6onblUME UK paBHble 6oMblUEN U3 33aHHbIX LUGP, eLé
Ha 1 . Ha3oBEéM pe3ynbTaT Z.
3. PaccmaTpumBas Z Kak BOCbMEPUYHYIO 3anncb HEKOTOPOro umcna T, BbuMCIuM X-T.
4. Ecnn cpean 3adaHHblX umdp npucytcteyeT 0, TO yMeHblKUM pe3ynbTaT Ha 1 (4Tobbl
yyecTb uncno 0), u, ecnn X — P-3Ha4yHOe HaTypanbHOE YUCO, TO YMEHbLUMM pe3yfbTaT eLé
Ha 9'+9%+...971,
Ob6ocHOBaHWIN 34ecb He TpebyeTcs — BCE MOMHOCTbIO aHanorMyHo BbluMcneHuto F1. lMpole
NMOCMOTPETb Ha TeKCT PyHKUMM F2 1 CpaBHUTb C TEKCTOM (yHKUmMM F1:

Function F2 (X: LongInt; Obligel, Oblige2: Byte): LongInt;
Var Res: LongInt; // Res — KOJMYECTBO HATYPAJIBHEIX YMCEJI, HE NPEBOCXONAIMX X U
// He copmepxaumx B cBoey sBamucyu umbp Obligel m Oblige2
d8: LongInt; // d8 - comepXMT HOCIEeNOBATEeJIbHEE CTENEeHM BOCBMEPKU
X0, X1: LongInt;
w: Byte;
Begin
If Obligel=Oblige2 Then Begin
F2:= F1(X,Obligel);

Exit;

End;

If Obligel>Oblige2 Then Begin
w:= Obligel; // B umore BymeT ob6sizaTeJILHO BHIIOJHSITHCSI YCJIOBUE
Obligel:= Oblige2; // Obligel<Oblige2. Ha CKOpPOCTE NpPaKTHUYECKHU
Oblige2:= w; // He BIUsIeT, a KOI CYWECTBEHHO YIPOAEeTCs.

End;

X0:= X;

Repeat
X1l:= X; // DTOT LUK HYXEeH NOTOMY, YTO I[OCJIe BTOPOIO
X:= Y (X, Obligel); // npuMeHeHust pyHkuuM Y B umciie X MOXeT CHOBAa
X:= Y (X, Oblige2); // nosiBurbcs muppa Obligel.

Until (X=X1);

Res:= 0;

If Obligel=0 Then Res:= 1;

d8:= 1;

While X>=10 Do Begin
w:= X mod 10;
X:= X div 10;

If w>=Oblige2 Then Dec (W) ;
If w>=Obligel Then Dec (w);
Res:= Res + w*d$;



d8:= d8*8;

If Obligel=0 Then Inc(Res,d8);
End;
If X>=Oblige2 Then Dec (X) ;
If X>=Obligel Then Dec (X) ;
Res:= Res + X*dS8;

F2:
End;

X0-Res;

A nocne 3Toro HUKaKue CTpaLlnAKM Npo MNOACYET Yncen C NpUCYTCTBYHOLWMMIN/OTCYTCTBYOWUMUA
TpokamMu undp Hac He nyratoT. lMpocTto BO3bMEM WU nepeaenaeM QyHkumio F2 Ha obwmi
cnyyYan — dyHKums F BBIMMCNSIET KOMMYECTBO TEX HaTypasbHbIX YMCEN, HE NPEeBOCXoAsmMX X,
KOTOpble cogepxaT XoTs 6bl 0aHY M3 uMdp 3aaaHHOrO MHOXeCTBa undp. Pesynbtat 3ToM
onepauuv nepea Bamu, oTanuui ot F2 ouyeHb mano:

Type TDigitsSet = Set of 0..9;

Function F (X: LongInt; ObligeSet: TDigitsSet): LongInt;
Var Res: LonglInt;

{ Res — KOJIMUYECTBO HATYpPaJILHHX uYMCEeJl, HE NPEeBOCXOOAUMX }
{ X u He cogmepxammx umbp M3 MHOXecTBa ObligeSet }

d, X0: LongInt;

optional: Byte; {xomuuecTBO HeobsizaTenbHEX UMbpP}

w, i: Byte;

Begin

X0:= X;
optional:= 10;
For w:= 0 To 9 Do Begin
If (w in ObligeSet) Then Begin
Dec (optional) ;
End;
End;
Repeat
d:= X; // BOeck d mcnombsyeTcsi KaK BCHOOMOTATeJIbHASI [IepeMeHHast
For w:= 0 To 9 Do Begin
If (w in ObligeSet) Then Begin
X:= Y(X, w);

End;
End;
Until (X=d);
Res:= 0;
If (0 in ObligeSet) Then Res:= 1;
d:= 1; // a HaumHass Cc ®TOro MOMeHTa d — 3TO MNOCJIEeHNOBATEJILHHE

// cTeneHM OCHOBAHMSI CUCTEMH CUMCIICHWUS

While X>9 Do Begin

w:= X mod 10;

X:= X div 10;

For i:= w DownTo 0 Do Begin

If (i in ObligeSet) Then Dec (w);

End;

Res:= Res + w*d;

d:= d*optional;

If (0 in ObligeSet) Then Inc(Res,d);
End;



For i:= X DownTo 0 Do Begin
If (i in ObligeSet) Then Dec (X);
End;
Res:= Res + X*d;
F:= X0-Res;
End;

OcTaéTtcsa TonbKo eweé pas NpUMEeHUTb POPMYny BKITHOYEHUIN U UCKITHOYEHUI, YTOObLI HANTK
KONMMYeCTBO YMcen, cogepalmx OQHOBPEMEHHO U TPOWKKU, U AEBATKU, U HYIN.



