CamocTtosiTenbHas rpadomaHusl.

Ha Beuepunke cobpanocs 24 yenoBeka. ['ocTh cuutaercst unmpogsepmom, eciiu
y Hero He 0oJjiee TpeX 3HAKOMBIX Cpe/id OCTaJIbHBIX rocTei. OKa3anoch, 4To y
Ka)KJJOT0 FOCTS HE MeHee TPEX 3HaKOMBIX-UHTPOBepTOB. Kakoe konnyecTBo
MHTPOBEPTOB MOTJI0 ObITh Ha BeuepuHke? (IIpuBeaute Bce OTBETH U
JOKQ)XKUTE, YTO IPYTUX HET)

Jlemma o pyKomokatusix

. B ropone Jl>keHTIBBIILIE )KUBYT 15 KEHTIEMEHOB, JTIOOBIE BOE U3 KOTOPBIX
au00 IpyKaT, MO0 BpaKIyloT. B Kakoi-TO MOMEHT KaXK/IbIi J)KCHTIIEMEH
MIOITPOCHJI KaXKJI0TO U3 CBOUX APY3€H MOCIATh OTKPBITKY HEHABUCTH KAXKIOMY
W3 CBOMX BparoB (JUKEHTJIBMEH A TIPOCHUT JPKEHTIIbMEHa B mociath OTKpPBITKY
BCeM BparaM JpkeHTIIbMeHa B). Kaxaplii U3 JPKeHTIbMEHOB BBITTOJHUII BCE
MIPOCHOBI; TIPH 3TOM OH MOCHUTAT KaKIOMY U3 CBOMX BParoB TaKO€ KOJIMYECTBO
OTKPBITOK, CKOJIBKO pa3 ero o0 3tom npocmin. Kakoe HanbobIiee KOJINIECTBO
OTKPBITOK MOTJIO OBITH MTOCJIAHO?

I'panu xy6a 5x5x5 pa30uTel Ha KIeTKU co cTopoHoil 1. Kaxnyio kineTky
MOKPACUJIN B KPACHBIH, XKENTHIN UK 3€1EHBIN LIBET TAK, YTO KJIETKU, UMEIOILINE
0011yI0 CTOPOHY, IOKpALIEHbI B pa3Hble iBeTa. Kakoe HauMeHbIee
KOJINYECTBO KPACHBIX KJIETOK MOIJIO OBITh?

JIBynonbHbIN Tpad.
OnpegeneHuve: rpad
Ha3blBaeTCs ABYOONbHLIM, ECNN
MHOXECTBO €ro BepLUMH MOXHO
Tak pa3buTb Ha aBa
nogmHoxecTtsa (4onu), YToobI
Kakgoe pebpo coeamHano
BEPLUMHbI N3 pa3sHbIX
NOAMHOXECTB.

YemnuoHat no ¢pyrOo0s1y MpoXoaAus B iBa Kpyra. B kaxxaoM kpyre kaxaas
KOMaH/1a Chirpajia ¢ K101 oJJuH MaTy (3a nodeny 1aércs TpU OUKa, 32 HUYbIO
0JIHO, 32 MOpaXeHHUe HOJb). OKa3aj10Ch, YTO BCE KOMAH/Ibl BMECTE HAOPAJIH B
nepBoM kpyre 60% oT o011ell cyMMBI BceX OUKOB 3a JiBa Kpyra. M3BecTHO
TaKXke, 4To ModeauTeNb YeMIMoHaTa Habpai Bo BTopoM kpyre B 30 pa3
MEHbIIIE 0YKOB, YeM BCE KOMaH bl BMECTe B epBOM Kpyre. CKOJIbBKO KOMaH/
y4acTBOBaJIO B TypHUpe?

. IIpo HatypansHbie uncna X, Y U Z U3BECTHO, YTO OHU PA3JIUYHbI U HE
npeocxoaT 100. Mbl MokeM BbINKCATH JTH00YIO MOCIIE0BATEILHOCTD
{a1,a2....a100}, comepxkaryro Bce HarypanbHbie grcia oT 1 1o 100. Kakoe
HauMEHbIIIEE YHCIIO MOCIIEJOBATEIbHOCTEN HYKHO BBIITUCATh, YTOOBI Cpein
HUX HAaBEpHSIKA UMENACh Takas, B KOTOPOU JBa WIN TPU MOAPSA UIYIIUX WICHA
NpUHAAIEKaT MHOXKeCTBY {X;Y;Z}7?

. IIpoMeXyTOK U3 OJTHOTO WJIM HECKOJIBKO MOJPSI UAYIIUX THEH HA30BEM
HEYETHEBIM, €CJIM HEUETHOE YMCIIO U3 ATHX JHEH ObUIH J0KIuBeIMU. KakoBo
Han0oJIbIIIee BO3MOXKHOE YHCIIO HEYETHBIX MIPOMEKYTKOB B HI0JIE?

. B rpynne u3 80 uenoBek HEKOTOPbIE 3HAKOMBI APYT C IPYroM (3HaKOMCTBa
B3auMHBI). I3BECTHO, UTO B IpyIIE €CTh YEJIOBEK, KOTOPHI 3HaeT pOBHO 1 U3
OCTaBILUXCSl, YEIOBEK, KOTOPBIN 3HAET POBHO 2 U3 OCTABIIUXCH, ..., YETIOBEK,
KOTOPBIN 3HAET POBHO 54 u3 octaBmmxcs. [JJokaxure, 4To B TpynIe €CTh TpH
YeJI0BEKa, KaXbIe JBA U3 KOTOPBIX 3HAKOMBI.




Pemenus.

1) Ha BeuepuHke coOpaJjioch 24 yesioBeka. ['ocTh cunTaercss unmpoeepmom, €Cjim 'y Hero He
0oJiee TPeX 3HAKOMBIX Cpell OCTAJbHBIX rocteil. OKa3ajoch, 4TO y Ka:KI0I0 rocTs He MeHee TPEx
3HAKOMBIX-HHTPOBEePTOB. Kakoe K0JIM4eCTBO HHTPOBEPTOB MOIJIO ObITH HA BeYepUHKe?
(IlpuBeauTe BCce OTBETHI M IOKAXKUTE, YTO APYTUX HET)

Pemenune:3aMeTnm, 4TO y KQXKJ0TO TOCTS €CTh XOTS ObI 110 TPH 3HAKOMBIX HHTPOBEPTA, TOITOMY
HMHTPOBEPTHI TOYHO ecTh. HO mocMoTpuM Ha 1:000r0 HHTPOBEPTA: Y HETO AOJIKHO OBITh XOTS ObI TpH
3HAaKOMBIX HHTPOBEPTA, HO IIPU ITOM He OoJiee TPEX 3HAKOMBIX BCero (00Iblie Yy HHTPOBEpTa ObITh HE
MOJKET). 3HaUUT, y KaKJ0r0 HHTPOBEPTA POBHO TPU 3HAKOMBIX, IPUYEM BCE OHM TaKKE HHTPOBEPTHI.

[Ipenmonoxum, 4TO Ha BEUEPUHKE €CTh YEJIOBEK, KOTOPBIM HE cunTaeTcss MHTpoBepToM. [1o ycnoBuro y
HEro JI0JLKHO OBITh B IPY3bsIX XOTs Obl TpH UHTpOBepTa. HO TOJIBKO YTO MBI OKA3aJIH, YTO 3HAKOMBIE
MHTPOBEpTa 00s3aHbI OBITh HHTPOBEPTAMH. 3HAYHT, PEANOIOKEHNE HeBepHO. Ha Beuepunke npu
3aJJaHHbIX YCJIOBUAX 33[jaul BCE JOJKHBI ObITh HHTPOBEPTAMH, & IPYrOi CUTyaluu ObITh HE MOTJIO.

OcTanoch npuBecTy npumep ¢ 24 uHTpoBepTaMu. J[aBaiiTe pacronokUM BCEX UX B BEPIIMHAX
IIPaBWJIBHOTO 24-yrojbHUKA U MPOBEAEM €r0 INIaBHbIE JuaroHaiu. To ecTb MHTPOBEPT B KaXI0H U3
BEPILUH OYJeT COEAMHEH C COCESIMU U IPOTUBOIOJIOKHON BEPUINHOM.

3ameuanue. OIHaKO NPU HEYETHOM KOJIMUECTBE YUACTHUKOB BEUEPUHKE ITPUMEP HE YIAAETCS
MOCTPOUTH, TOCKOJIBKY Tpada ¢ HEYETHBIM KOJIMYECTBOM BEPIIMH HEYETHOM CTETICHN HE CYIIECTBYET 110
JIeMMeE O PYKOIOXKATHSIX.

2) B ropoae J:xeHTibBUILIE dKUBYT 15 KEHTIbMEHOB, JIO0ObIE 1BOE U3 KOTOPBIX JIH00
APYkKAT, JJM00 BPAKAYIOT. B Kakoii-T0 MOMEHT KaX/Ablii JKEHTJIbMEH MONPOCHJ KAKI0I0 U3
CBOMX /IpYy3eil MOCJIaTh OTKPBITKY HEHABHCTH Ka:KI0MY U3 CBOMX BParoB (I:KeHTJIbMEH A MPOCUT
JMKeHTJIbMeHa B mocjaTh OTKPBITKY BceM Bparam JkeHTibMeHa B). Kaxablii U3 1:KeHT/ILMEHOB
BBINOJIHWI BCe MPOCHOBI; PH 3TOM OH NMOCHLJIAJ Ka’KI0MY H3 CBOMX BPAroB TaKkoe KOJIMYeCTBO
OTKPBITOK, CKOJIbKO pa3 ero 00 3Ttom npocuiu. Kakoe HauboJibiiee KoJM4ecTBO OTKPBHITOK MOIJIO
OBITH NOCJIAHO?

Pemenne:
IToackaska 1!

1) Tax, ObuTO OBI 370POBO OLIEHUTH KOJIMYECTBO OTKPHITOK KaK-TO, B 3aBUCUMOCTH OT KOJIMYECTBA
Apy3eil, 4To0bI MonpoOoBaTh MOCUUTATh MAKCUMYM..... Harpumep, eciiu y yenoBeka Apyseit Oyaer x, a
BparoB COOTBETCTBEHHO 14-X, TO CKOJIBKO OTKPBITOK OH MOMNLIET?

IToackaska 2!

2) Tak, xopoio, X(14-x)! HyHo nOHSTb, I'/Ie 3TO BbIpa)KeHHE IPUHUMAET MAaKCUMYM, U IPOBEPUTH,
MIOJIYYUTCS JIM Halll MAKCUMYM JOCTUTHYTb... bBUIO TYT y Hac Kakoe-TO yTBEPXKACHUE IIPO CTENIEHU
BEpIUH B rpade... XM...

IToackaska 3!

3) Ara, BoT oHo! Jlemma o pykonoxatusx! Terneps uaeiiHO 3a1a4y peIInin, 0CTAIOCh TOJIBKO HEMHOTO
pa3o0paThCs, KaK BCe )K€ MOJIyYUTh HOBBIA MakcUMyM!

Paccmotpum nonusbiii rpad Ha 15 BepuinHax, BEpIIMHAMHU KOTOPOTO SBISIOTCS JKEHTIbMEHBI, a
pEOpaMu — OTHOIIEHUS MK Ay HUMU. [TokpacuM Mexay ByMsl BepIIMHAMH B O€IbIi I[BET, €CITU
JDKEHTIBMEHBI, COOTBETCTBYIOIIME 3TUM BEPIINHAM JApYysKaT. A uépHble pedpa Oy1yT CHUMBOJIU3UPOBAThH
BpPaXAy MEXKIY JIIOJIbMH.

Ouyenka.<



ITycts y mxenTibMmeHa ¢ HoMepoM N (1<N</35) poBro Xn apyseii u 14- Xn Bparos . Torga o
OTIIPABUJI POBHO

XN % (14- Xn) muceM. DTO BeIpaskeHHE SBISAETCSA KBaAPAaTHBIM TPEXWICHOM, HAUOOIbIIIEe 3HAUCHHE
KOTOpOTo ocTuraercs npu Xn =7 v paBHO 49. Toraa 4nuciio oTOpaBiI€HHBIX BCEMU JH)KEHTIbMEHAMU
IIMCEM HE MpeBOCX0AUT 49%15

[TokaxxeM, 94TO OTIPABUTH POBHO 49%15 mruceM HEBO3MOKHO 10 JIEMME O PYKOIIOXKaTHAX (B JIFOOOM
rpade KOJIMYECTBO BEPIIMH HEUETHON CTENEHH YETHO). JlefiCTBUTENBHO, B TAKOM CIIydae y KaXK10ro
JDKEHTIIbMEHA JTOJKHO OBITh 7 mpy3eid u 7 BparoB. PaccmoTpum noarpad u3 BceX BEPIIUH U TOJIbKO
Oenbix péoep. B aTom moarpade kommdectBo pédep (KOIMYIECTBO Tap Apy3el Cpeu JHKEHTIBMEHOB)
PaBHO IOJIOBUHE OT CYyMMBbI CTETIEHEN BepIlnH (y Ka)XA0ro Mo 7 Apy3eil, HO OAHY U Ty Ke Mapy CUuTaeM
JBaXbl), TO €cTh 7x15:2 [IpoTuBOpEUrE ¢ TEM, UTO ITO YUCIIO JOJKHO OBITH IEIIBIM.

Ilpumep.

[Tokaxewm, 9to otrpaBuTh 49x15-1 nucem Bo3MOkHO. J[ocTaToOuHO MOCTPOUTH “U€pHBI” moArpad:
HYKHO COEAMHUTDH KAXKJOTO UKEHTIbMEHA C TPEMsI CIEAYIOUUMHI — MOJIYYUM OJHOPOIHBIN rpad
CTENEHU 6 3aTEM OCTAHETCSI COSIUHUTD KaKUX-TO 7 TOJPS C PKEHTIbMEHAMHU, KOTOPbIE UAYT Ha 7

8,2 — 9...7 ——

MO3ULUHI MMO3Ke 10 KpyTy. To ecTh I — — - 7 14 Torna
CTEIEHHU NepBhIX 14-U BepIIMH cTaHyT paBHbI 7 ay 15-i OoHa ocTaHeTcsl paBHOM 6

Otser: 734

3) I'panu ky0a 5x5x5 pa3ouThl Ha KJIeTKH co cTopoHoii 1. Kaxayio kieTky nmokpacuiu B
KPAaCHBIM, KEJITHIA UM 3eJEHbIN LBET TAK, YTO KJIETKH, HMeLIe 001y CTOPOHY, NOKPAIIECHbI
B pa3Hble nBeTa. Kakoe HauMeHblIlee KOJIUYECTBO KPACHBIX KJIETOK MOIJIO ObITH?

Pemenue:

Pemenwue: Tpu kBagparta npu BepiirHe Kyoda 00pa3yIoT UK COCETHUX KBaJpaToB ATUHBI 3. Bokpyr
HEro oOpaszyeTcs emé O1H UK JVIMHBI 9 U3 COCETHUX KIIETOK. A BOKPYT HEro — IMKJI AJIUHEI 15.
B3sB BOKpYT IBYX MPOTHUBOIOJIOKHBIX BEPIIUH KyOa 110 TpU TaKUX LIMKJIA, @ BOKPYT OCTAIbHBIX
BCPIIVH — 10 JIBa MaJIbIX IUKJIA, ITOJIYyYHUM 18 HCIICPCCCKAIONXCA HEYETHBIX IIUKIIOB. HOCKOJ’II)Ky
HEeYETHBIN [UKJI B JIBa IBETA MMPABUJIbHO IMOKPACHUTDb HEJIL34, Ka)KI[BIﬁ M3 HUX COACPIKUT KpPAaCHYIO.
KIIETKY.

IIpumep. Kpacum 4 60koBble rpaHu Ky0Oa B IaXMaTHOM MOPSJIKE B JKENTHIN 1 3e1€HbIH. B ocHOBaHuMsX
KPaCHM IJIaBHBIE TUAarOHAIA KPACHBIM, OCTAJIBHOE JOKPALIUBAEM B IIIAXMATHOM IOPSAKE KEITHIM U
3€JIEHBIM.

Otser: 18

4) Yemnuonat no ¢pyroéosy mpoxoaus B ABa Kpyra. B kaxaom Kpyre Kaxaass KOMaHaa
ChIrpaJia ¢ KaA0i OAuH MATY (32 moldeny XaéTcsl TPU 04YKA, 32 HUYbI0 0JIHO, 32 MOPaKeHH e HOJIb).
Oxa3zanoch, 4TO Bce KOMaH/1bl BMecTe Ha0payu B nepBoM kpyre 60% ot o01ueii cyMMbI Beex
04YKOB 3a ABa Kpyra. U3BecTHo Takke, 4TO NodeANTe/ b YeMIIMOHATA HAOPaJ BO BTOPOM Kpyre B
30 pa3 MeHbIIIE 0YKOB, YeM BCe KOMaH/bl BMecTe B epBoM Kpyre. CKoJIbKO KOMaH/
Y4acTBOBAJIO B TYypHUpe?

IToackaszka 1

Ecnu B nepBoM Type onu HaOpanu 60% ot o011ielt CyMMBbI OYKOB, TO BBIXOJIUT BO BTOPOM Type OHU
Habpanu 40% oT obuiero yrcnaa o4koB. To ecTh B mepBOM Kpyre oHM HaOpanu B 1,5 paza Gonblie yem
BO BTOpoM. Kak-0yaTo 310 oueHb Hemano. OTCIoa, XOTeI0Ch Obl c/ieNaTh OLIEHKY Ha KOJIMYECTBO
OYKOB HaOpaHHBIX 33 OJIUH TYP.



IToackaska 2

JlaBaiiTe MOCMOTPUM Ha OJIMH MaT4. 3a KKl MaT4 CyMMapHO KOMAaH/IbI ITOYYHIN JIU00 2, o0 3
ouka. Ho B TakoM citydae, Tak Kak KOJTMYECTBO UTp paBHO n(n-1)/2, rae n - KOTUYIECTBO KOMAH/I, TO Kak
MBI MOKEM OLIEHUTh CYMMapHO€ KOJI-BO OYKOB?

IToackaska 3

BepHo, MbI MOKEeM OIICHUTbH, YTO KOJIMUYECTBO OUKOB 32 OAMH TYp pacroioxeHo ot 2*n(n-1)/2 no
3*n(n-1)/2. 3Ha4uT, €CIM KOJIMYECTBO OYKOB B JABYX Typax OoTiaHuactcs B 1,5 pasa, TO Tak KakK BO
BTOpPOM Type X0Ts ObI 2*n(n-1)/2, a B mepBom He Oonee 3*n(n-1)/2, To ux orHOUIeHHE XOTs Ob1 3/2. [Tpn
3TOM, MOHATHO, YTO TOT/Ja B IEPBOM Type poBHO 3n(n-1)/2 oukos, a BO BTopoM poBHO 2n(n-1)/2. Ho
TOTJa, B IEPBOM Type HUUbEHN HE OBLI0, @ BO BTOPOM BCE ChIIpaJId B HUYbI0. OCTaI0Ch TOJIBKO
MPUMEHHTH 3TO 3HAHUE U (PaKT TOrO, YTO MOOEAUTENH BO BTOPOM Type HaOpai B 30 pa3 MEHbIIIE OYKOB
4eM BCE CyMMAapHO B IIEPBOM U IOJIyYUTh OTBET.

Pemenue:

[TycTh B TypHHpPE Y4acTBOBAJIO N KOMaH[. 3aMETHM, YTO B K&KJJOM MaT4e Be KOMaH/bl B CyMMe
MOJIy4aroT 2 Ui 3 ouka. 3HAUUT, 00I1ee KOJIMYECTBO OUYKOB, KOTOPhIE MOTYT HAOpaTh Bce KOMaH/bI B
OJTHOM KpyTe, HE MeHbllIe, ueM 2n(n-1)/2, u ne 6onbiue, ueM 3n(n-1)/2. V3 yciaoBus cieayeT, 4To Bce
KOMaH/Ibl BMECTE HaOpaii B TIEPBOM KPYTe POBHO B IOJITOpA pa3a OoJibIe 0YKOB, 4eM BO BTopoM ( 60%
BCEX OUYKOB B nepBoM kpyre u 40% Bo BTopom). Ho 3TO BO3MOXKHO JIHIIIb B CIy4yae, €CJIM B IIEPBOM
KpyTe BCE MaTud 3aKOHYIIUCH T00e 101 0JTHOM 13 KoMaHI (001mmias cymma o4ukoB 3n(n-1)/2 ), a Bo
BTOPOM - HUYbeH (001mas cymma o4koB 2n(n-1)/2 ). 3nauut, modeauress Habpai BO BTOpoM Kpyre (n-1)
ouko. ITo ycnosuto, 3n(n-1)/2 = 30(n-1), otkyna Haxoaum n=20.

5) Ilpo HaTtypaabHble ynciaa X, Y U Z U3BeCTHO, YTO OHM Pa3iM4HbI 1 He npeBocxoaaT 100. MbI
MO3KeM BbINMCATH JII00YIO0 NOC/Ie10BaTEJILHOCTD {a1,82....2100}, COAEPKAIILYI0 BCe HATYPAJIbHbIE
yuciaa ot 1 1o 100. Kakoe HanMeHb1Iee YHCJIO0 NOCIEA0BATEIBLHOCTEH HY’KHO BBINNCATH, YTOOBI
CpeAu HUX HABEPHSAKA HMeJIaCh TaKasl, B KOTOPO¥ JABa WJIM TPH NOAPSAA UAYIIHMX YieHA
npuHauIe:xkat MHOkecTBY {X;Y;Z}7?

1)

TTonckaska 1

Jli1sa Havana Hy>KHO TTOHSTH, KaK BOOOIIE IMO/ICTYAThCS K Takou 3aqade. Yepes uto e€ pemars? Y HAC ecTh
YHciia, U Mbl pacCMaTpHUBaeM, CTOAT JIM OHU MOJPS/ B MOC/e0BaTeNbHOCTIX. Kakas Bemp momoraer
paccMOTpeTh OTHOLICHUSI MEXKY KAKUMHU-TO 00bEeKTaMu?

ITonckaska 2

3to rpadel! [TycTh y Hac ecTh KaKOe-TO KOJIMYECTBO TOceAoBaTeabHOCTel. Bepmael rpada - 3o yncia ot 1
1o 100, a pébpa Mex Ty BepIIMHAMH X U Y TIPOBOJISTCS, €CJIM B OJTHOM M3 MOCIIEN0BATENILHOCTEH YNCIa X U y
OBUIH TTOAPSIT UIYIIMMH YieHaMH. Tereppb HaJlo OHSTh, IPY KaKOM HauMEHbBIIIEM YHCIIe TIOCIEA0BATEIbHOCTEH
00s13aTeIbHO HE HAHAETCs TPOMKH, BHYTPU KOTOPOH HET péoep.

[Toackaska 3

Ecnu cnokHO yrazaTth 4ucIio, MonpoOyHTe pacCMOTPETh CUTYAIIHIO, KOT/Ia Y Hac N rmociefaoBarenbHocTel. Kak
TOTJa MOXKHO OLIEHUTH CTEIIEHH BEPIINH?

[Toackaska 4

B kaxxno# mociaenoBaTeTsHOCTH YMCIIO COCEICTBYET He Ooliee 4eM ¢ IByMS IPYTUMH YHCIIaMH, TO €CTh CTETIEHb
Ka)XZI0¥ BEpLIMHBI HE TpeBocxouT 2n. [logymaiiTe, mpu KakoM HAUMEHBIIEM N B JII000H Tpoiike BepinH OyaeT
XOTs OBl OJJHO PeOpo. DTO  OyJIET OTBETOM Ha 3axady. M He 3a0yapTe 1po npumep!

CHava/ia DOKaxKeM, 4To 24 I0CIe10BaTeIbHOCTEIl He XBATHT.

IMocTpornM rpad, BepIMHBI KOTOPOTO 3TO YHCIA OT 1 10 100, @ pédpa MK Iy BepIUIHHAMHE a U ) IPOBOIATCS, €CIH B OTHOI 13
TOC7IeI0BaTeTbHOCTEI MHCaa a 1 h OBUTH MOAPST ITYTITHMH IeHaMH.

Tak Kak cyMMapHO BO BCeX 24-X 110C/Ie0BaTe/IbHOCTIX Kaxk 10€e 1Hci1o OyjeT coce1oM He Oosiee 2 - 24 — 48 JAPYIHX HHcell, CTelleHb
Ka/K0i1 BepUIHHBI B 9TOM I'padye He IPeBOCXOANT 48.

Torza BeiGepeM B rpadye 1Be HeCMeKHBIC BEpIINHBI £, ¥. Tak Kak cTeneHb KaK10i1 13 HHX He Golee 48, a Bcero BepumH 100, T0
HaiizeTcs XoTs Obl 1 BepnImHa 2z, KoTopas He COCEACTBYET ¢ 00eHMH BepIIHaMH ¥, ¥. Tora MHOKECTBO 'Hcen {x, y, z} He OyaeT

YAOBAETBOPSATH YCIOBHIO 33/1a4H (HH B O/THA MOCIIE1I0BAaTEJIbHOCTH HET JIBYX HIIH TpeX MOAPS/I IAYIIHX YIEHOB, KOTOPBIE COIepKaTCs B

{z,y,z})



[Tprmep Ha 25 mocie10BaTebHOCTEI ONHIEM MPHMEp B TepMHHAX rpaga.

Paszemim 100 4ice1 Ha J1Be paBHble IPYIIBL: Hatpumep, 1,2,3,...,50 1 51,52, ..., 100.

OT1/1e/1bHO paccTaBHUM [epBble 50 WiceN B 25 H0c/e10BaTe/ IbHOCTell JIHHOI 50, 41005l 100bIe 2 YicIa OBLTH COCeIAMI B XOT4 Obl
0HOIT 113 25 mocetoBatebHoCTell. (To ecTh Ha A3bIKe rpadoB: HYKHO OKPBITH 25 MYTAMII OB rpad) Ha 50 BepumHax), [
AHATOTHYHO MOCTYIIHM €O BTOPOT TPYIIOiT 5() WHCe, a OTOM NPOCTo “cKaenM” moceoBateabHocT. Hampivep, ecrmi neppas
10C/1E/10BaTeILHOCTD B NIEPBOIT rpymme 310 1,2,.. ., 50, a mepBas 1noc/e/10BareabHOCTh BO BTOPOIl - 910 51,52, ..., 100, T0 CKIeHBaeM i
noayyaem 1,2,...,50,51,52,..., 100.

OnmeM nocTpoere 25 nocegosare/1bHoCTel LIHHOI 50. [LloMecTiM BepIilHb! B IPaBIUIbHBII MHOTOYTOABHIK I IIOKPOEM HOHbII
rpa) Ha 5TOM MOIMHOKECTBE BEPIIHH 25 MOCTETOBATETBHOCTAMI (TO €CTh MYTAMI POXOAIIIMI 110 BCEM BEPIIIHAM), HTYIIIIMI

3HI3aroM epe3 MHOTOYTOIBHIK € IIOBOPOTOM Ka/KIO0TO ITYTIT Ha l\'paTHbIﬁ | YIOIL. Ha KAapTIHKE IPHMEp MOCTPOCHHA 4

n-=
10¢/1e10BaTIBHOCTIL, 114 8 YHcel:

Tenepb moscHIM, oveMy mocne "ck1eifkir nomyverHbie 25 MocaeoBarebHOCTel GYTYT YAOBCTBOPATH YeroBiko. Kakite Ol e
X, Y, 7, bl it B35, 71100 /1Ba 13 HHX OYTYT cpejut amcen o 1 10 50, 6o cpeut wmcen ot 50,10 100. Tora isa wieia 3 o7Ho
[PYIIIBI COE/IHEHEI PeGPOM, TO €CTh ABIAIOTCS COCEAMIL B OIHOI 13 25 10Ce0BaTe bHOCTelH. JTOr0 Mbi 1t J00HBAIICE.

6) [IpoMe:KyTOK H3 OHOTO WU HECKOJIbKO MOAPSIT UAYIINX JHEil Ha30BEM HEYETHBIM, €CJIH
HEYETHOE YHUCJI0 M3 ITHX JHel ObLIH 10:KIIuBbIMU. KakoBo Han0oJIb1lIee BO3MOKHOE YHCJI0
HEYETHBIX MPOMEKYTKOB B HI0JIe?

Pemenne

HazoBém npedukcom kakoe-To KOJUYECTBO MEPBHIX JAHEH utoiis. Beero npedukcor 32
(MoxxeT ObITh peduke u3 0 gueit). Torma MoO0H MPOMEKYTOK SBIISIETCS PA3HOCTHIO
nByx npedukcoB. HeTpyaHO MOHATH, 9TO MPOMEKYTOK OyAeT HEUETHBIM, €CIIA OH
SBIIIETCS PA3HOCTHIO MPEPUKCOB pa3HON YETHOCTH.

PaccmoTtpum rpad, B KOTOpOM BeplIMHAMU SBISIIOTCS npedukcsl. Pebpom coennnnm
npedUKCHI, Yy KOTOPBIX pa3Has YE€THOCTh. [lomyuunscs nBy10bpHBIN rpad, B KoTopoMm 16
BEPILMH COOTBETCTBYIOT YETHBIM TipedukcaMm u 16 — HeuéTtHbIM. B 1Bym0nbHOM Irpade
He Oosiee 16x16=256 pé€bep. To ecTh Bcero He Oosiee 256 mpoMexyTKoB. B kauecTBe
pUMeEpa MOXKHO CJIeJaTh BCE AHU 10K IJTMBBIMU.



7) B rpynne u3 80 4e0BeK HEKOTOPbIE 3HAKOMBI APYT € APYroM (3HAKOMCTBA B3aMMHBI).
H3BecTHO, YTO B IrpyIIie ecTh YeJ0BEeK, KOTOPbIi 3HaeT POBHO 1 U3 OCTABIIMXCS, Y€JI0BEK,
KOTOPbI 3HaeT POBHO 2 U3 OCTABIIUXCSH, ..., YeJIOBEK, KOTOPbIH 3HAaeT POBHO 54 u3
ocraBmmuxcs. Jlokaskure, 4TO B IPyIIe ecTh TP YeJI0BEeKa, KaxkK/ble 1Ba U3 KOTOPBIX
3HAKOMBI.

ITonckaska 1

3ayacTylo B 3aJlayax Ha 3HAKOMCTBA, Ha KaKKe-TO JIOPOTH, IJIe HaM JIaHbl KOJIMYECTBA "'COCTMHEHUNA",
yo0Hee Bcero HauMHaTh ¢ 00bEKTa, Y KOTOporo ux 6omsbiue Beex) [lonmpoOyem paccMoTpeTs Bcex
3HAKOMBIX YeJIOBEKa A, y KOTOPOro Ux 54, 4TO MOKHO O HUX CKa3aTb?

ITonckazka 2

Yero sxe MBI XOTUM JIOOMTHCS OT Takoro MHokecTBa? Haiitu yenoBeka B B HEM, y KOTOpOTro ¢ A TOYHO
ecTh 00muii 3HaKOMbI. HO 4TOOBI HaliTH Takoro B, HY>KHO XOTs ObI IOHUMATh, CKOJIBLKO Y HETO
3HaKOMBIX. Ho maneko He 000 Bcex JIOIsIX MBI 3HaeM KOJIMYECTBO MX Jpy3el :( 3HauuT, monpodyem
COKpPaTUTh MHOKECTBO, B KOTOPOM Oy/ieM UcKaTh Takoro B. O cKOJIbKUX TOJSX B MHOXKECTBE Apy3el A
MbI TOYHO 3HAaEM KOJIUYECTBO 3HAKOMEBIX ?

ITonckaska 3

B MHOXecTBe 3HAKOMBIX A MaKCUMYyM 26 4€JIOBEK, Y KOTOPBIX MbI HE 3HAEM KOJIMYECTBO JIPY3€eil,
3HAYUT, €CTh KaK MUHUMYM 28 4eJIOBeK, PO KOTOPBIX Mbl MOKEM 4TO-TO cKa3aTh. Kakoro Torma
YeloBeKa Mbl MOXKEM "BBILICTIUTE" OTTY/1a, YTOOBI, HAKOHEI, HalTH B 13 moackasku 27

ITonckaska 4

Cpenu HUX ecTh 4elloBeK B, y koToporo xotst 061 28 3HakoMbIx! OCTaoch JUIIb JOKA3aTh, IOYEMY Ke
y B u A o06s13aTenbHO ecTh 001U 3HAKOMBIH U3 BCEX, IPU YCIOBHUU, YTO OHU 3HAKOMBI MEXIY cO00i1?)

ITocmoTpuM Ha 4yenoBeka A, KOTOPBIM 3HAaeT poBHO 54 u3 octaBinxcs. M3 HUX MakcumyM 26 mrozaei,
IIPO KOJIMYECTBO 3HAKOMBIX Y KOTOPBIX B YCIIOBUM HUYETO HE CKa3aHO. OcTanoch Kak MUHUMYM 28
YeJI0BEK, PO KOJINYECTBO 3HAKOMBIX KOTOPBIX CKa3aHO B ycioBuu. Cpeny HUX TOorjaa Hauaércs
4enoBeK B, KonnuecTBo 3HaKOMBIX KOTOPOTO XOTs ObI 28

VYV A xpome B ectb emé 53 3HakombIx, a y B, kpome A em€ 27. Tlockonbky 53+27=80>78 Toy Au B
€CTh X0Ts ObI o71uH o0muit 3Hakomblid C. Tpoitka A,B,C u ecTh HCKOMasi TPOMKa YETTOBEK.



