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MCHOJb30BAHUE rPA®OB JIJIA PEMEHUA
3AAYN KUPKMAHA

AJIEKCAHRIEP POCA (Alexander Rosa), bpaTHciasa

@opmyAMpPOBKA 3. [ycrs 327aHO M = 6n + 3 oTiuyHBIX ApYr OT apyra.
sneMenToB (n — HATYPAJILHOE 4pcno); Tpedyercs obpazosaTh Tabmmany ¢ 31+ 1
CTpOKaMH 4 2n + 1 tpolixaMu B Kaxaofl cTpoxe TAKUM o6pa3oM, yTOObl KX IBIH
$3 m 3JEMEHTOB HAXOMHNICH B KAKJIO# CTPOKE ONMH M TONbKO onuH pa3 U 4ToOHl
Kaas mapa OTIMMHBIX JAPYT oT Apyra 3J7eMEHTOB, oGpasopanHas 13 IaHHBIX M
9JleMEHTOB, Haxomuiack B OJIHOM ! TOJBKO B onuoit 3 (3n + 1).(2n + 1) TPOCSK
TAOJMIBL

Ta6uny, yAOBIETBOPAIOULYIO yKa3aHHBIM YCIOBUAM, Ha3oBeM pelueHuenm 3a0an
(st DJAHHOTO m). .

u,.:» n = 1(m = 9) pemesue HAXOAUTCS JierKo. Jdns n= 2(m = 15) sanaya Ha-
sppacTes 3anaueil Kupkmana (UM TaKxe sapaveit o 15 yueHuuax, cM., HATIPUMED;.
[1]). KonkpeTHOE pelenue 3Tol 3ajaum OBLIO yXe JaHo MHOTMMH aBTOpaMu. Mut
GyneM Taxxe 3auUMATbCA yKa3aHHOM sapavued ¢ crieayrouie#t TOUKK 3pesus: MBI
yCTAHOBUM HHCIIO :mnsuoz_ocemr_x: elicHMA M JT2uM KnaccupuKallmio Bee-
BOIMOXKHBIX pereHHH.

JiBa peuieHus OJIHAKOBbI, ECJIH OJHO M3 HUX MOKET OBITH TOJMYUCHO W3 Ipyroro
myTeM PasiMyHOro pasmenienus CTpox LeNBIX TPOEK B CTPOKAX. Jisa pemenas
A230BeM H30MOP(HBIMH, ECTIH CyLICCTBYET Taxoe [ePEMMCHOBAHAC ?owoméavmn:&,
3JEMEHTOB OJIHOFO U3 HHX, YTQ HOCHIE ero OoCyuIeCTBIICHIA 062 pelticHus OIUNHAKOBbL.
B 3axmoucHye HameH paboTHl NPHBOAATCH HerzoMOopdHBIE peliCHUA gapiei 3ana4u.

Kax rosopurcs B (1}, B pa6ote {2} npeNIOKEHA ©raccabuxanys BCeX BO3MOXHBIX
penieHii 3a1aun KupxmaHa B 32 BACAMOCTH OT [pMHAUICKHOCTH X OIHOMY M3 TPeX
KJJACCOB, ONPSMEICHHBIX clie AyroIuM o0pazoM: I xnacc (COOTBETCTBEHHO, i
KJiacc) peieHuii — 3T0 Taxue peleHus, B KOTOPBIX MOKHO YKa3aTh B TOWHOCTH 8.

‘ (cOOTBETCTBEHHO, 7 u 6) TAKHUX INECMCHTOB, 4TO B [AHHOM DCLISHUY HET HUKaKOH

TPOHKY, 06pa30oBaHHON U3 ITHX snemenToB. TIoKaxeM TO3KE, YTO HE CYWECTBYET
HUKXAKOTO perueHnst 17 v ITT xnacca (Bce penieHus IpUHAICKAT ] xnaccy) ¥ HaM¥
GyzeT TpeIoKeH npyroii, Gonee DOAXOASAINHA TMPUHIHAT gaccupuxanu BCepO3-
MOXKHBIX PelICHUIA.
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O6parTumca Tenepb K Teopud rpados.

IlycTts 328aH fosnubii rpad ¢ m = 6n + 3 wmcE_\Emim. Tpebyerca HAWTH pa3io-
JKeHHe 3TOro MoJHOro rpada Ha 3n + | KBaApATHYHBIX MHOXHTEJICH, Kax bl 13
KOTOPBIX COCTOUT U3 2n + 1 qﬁﬁo?miow.

Jlerko ybemuThCd, ITO 3Ta 33a1a9d Teopun rpados IKBUBAJICHTHA 32134E, chop-
MyJTMPOBAHHON B HadaJe. J{0CTATOYHO MOCTABATL B COOTBETCTBUC BepUIHHAM IHOMN-
Foro rpada 3afaHHEIC JIEMEATEL, pe6paM MOJHOTO rpada COOTBETCTBYIONINE [APEL,
a TpeyroJibHAKaM rpada COOTBETCIBYIOLIHE TPOUKHA 3TEMCHTOB.

JiJtst Hamero ciyvas (n = 2) opmMeT 3a/8ava cuenyronmil Bun: HaiTy pasiiokeHue
(COOTBETCTBEHHO, HANTH BCS Hem3oMopbHEIe Pa3ioxXeHNs) IIOIHOTO rpada c 15 Bep-
musamy (0603HAUMM €ro ¥epes G,s) Ha 7 xBaJpATHIHBIX MHOXHUTeNCEH, KaKIbIA
U3 KOTOPHIX COCTOMT M3 5 TPEYrOJIBHHUKOB.

*

O6o3Ha4AM BEPIIMHEL HAIIETO HOJHOTO rpaca sepes 4, 4,, Ay, By, B3, B, Cy,
C,, C3, Dy, D2, D;, Ey, E,, Es. ButbepemM B Tpade OIMH OpOM3BOJIEBbIA KBaIpa-
THYHbLA MBOXATENb K;, COCTOSIIMA 13 Tpeyrossaukos 44,45, B,B,B;, C,C,Cs,
D,D,D;, E{E;E;. [pad, moydaromuics 13 rpada G5 IOCHE YCTpaHCHAL pebep
STHX TPEYTOJBHUKOB, 0003HAMMM Hep=3 G 5. BMecTo 1MOJIHOIO rpada G5 Oymem
Tenepb gooZméﬁwm.? HOBEIA rpad co ,,CTAHYTHIME'® BepHIMHAMH, cocToAmMI 13
pwonsoro rpada ¢ 5 BepHIHHAMYU A, B, C, D, E, HanoXeHHOro Tpi pas3a Ha ce0s.
O603nauaM Taxoil rpad 4eps3 G5 (04eBHIIHO, rpad G monyvyaercs 3 rpada Gis
TaxuM 06Pa3oM, YTO BEPIIMHEL KaX/I0r0 13 TPEYrONLHUKOB MHOKHTENA K, cosmanyt
H COJILIOTCS B CAMHCTBCHHYIO BEPIIKHY).

KpafpaTHIHBIe MHOXHTCIH rpada Gis, COCTOSUIME U3 TPCYroJbHUKOB, MOTYT
GBITH J(BYX BUIOB (HE YIUTHIBAA 0Go3HAYEHHS BEPHIVH):

1. ABC, A'B'C', A’DE, B"D'E’, C'D"E".
2. ABC, B'C'D, C'D'E, D'E'A', E'A"B",
’ " . ] -

e A, A', A" — HexkoTopas TIEpPECTAHOBKA BEPIIMH Ay, A;, A5, aHATIOTHIHO B, B,
B urT I

MuoxuTenpb 1-biit 1 2-ofi 6yaeM HA3BIBATH COOTBETCTBEHHO MHOXHTENEM 1-0ro
7 2-oro. TMOa (0O OTHOUIEHU:O K BHLIGPAHHOMY MHOXHTEIIO K)).

KpapaTHIHble MHOXHATEIH rpada G5 MOryT GBITh JIBYX BUIOB: 1. TpeyrojbHMK
M BYXYroJNBHEK; 2. NATHYroJbHUK (3TH MHOXWTEHH Mbl B naneHeimemM OyneM
o6o3nauath 1. ABC + DE; 2. ABCDE, win xe OyleM HX HasbIBaTh MHOXHATEIAMI
COOTBETCTBEHHO 1-0ro u 2-oro THHA).

KaxnoMy KBaPaTHYHOMY MHOXHTCIO rpada Gys l-oro THHa (2-oro THUA)
TI0CT2BMM B COOTBETCTBHE COOTBETCTBYIOLIMI KBAIPATHYHBIA MHOKHTENIL rpada Gs
l1-oro Tuma (2-0ro THNa).
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Tpameuanne. YTo6B! MCKIIOUUTE Kaxoe-mbo HeJOpasyMeHUeE, OIHIICM Gonee
JeTAalbHO, KaK OCYIHECTBIACTCA 3TO COTIOCTABJIEHHE: B KBAIPATHIHOM MHOXHUTENE
rpada Gis ONYyCKAIOTCA urnekcsl. [Ipu 3TOM B KaXJOM €ro TpeyroJibHAKe HOJy-
qaTcs, KaK CKa3aHo BBIIE, TOJBKO PA3HOVMEHHDIE BEPUINHLL Ecin y HaC HOJTydANcs
MHOXHUTENb 1-ro THHA (HanpuMep, ABD, ACD, ADE, BCE, BCE), To naiiicM B HEM
7IBa OMHAKOBHIX TPEYTOJILHAKA (BCE, BCE) n paHHbBIM TPEM COBITABIINM BEPINVHAM
OTHECEM BEpLIMHBI TPEYroNbHUKA KBaIPaTHIHOTO MHOXUTENL 1-ro Tvma rpada Gs,
OCTABIIMMCS IBYM COBIABIIMM BEPIIMHAM — BEpILUMHEL IBYXYTOJIbHAKA EF0 (BCE +
+ AD). Eciu y Hac MOJyHHIICH MHOXMUTENs 2-To THma (Hampumep, ABC, ABD,
ACE, BDE, CDE), T0 Tp2yroJpHUKHA €I0 YIIOPANOYNBAEM TaK, 4yToOBl TOCIENHME
7Be BEPHIMHBI KaXIOTO TPSyrojibHIKa GouTA TMEPSHIMHM ABYMs BEepIIMHAMH CJe-
JIYOUIETo 3a HAM (ABD, BDE, DEC, ECA, CAB), 1 B3sB nocie 3TOro Ho MOPSAKY

JEPBHIC BEPINHEBL Hﬁn%ﬂcq:um&ﬂow HAaHHOTO zmcvﬂm\ﬁnmh&g oTHeceM ¥M B TOM X€

NOPAJKE B3ATHIC BEPUIMHBI KBaJ(PATHYHOTO MHOXHTCIA 2.oro tuma rpada Gs
(ABDEC).

JomycTrM, 9TO MbI HANLTHA KaKkoe-HuOY (b PA3JIOKCHUE rpada G5 Ha 6 XBaAPATH-
HBIX MHEOXHTeJeH, COCTOSIIMX 13 TpeyroibuukoB. Torna sTOMYy pasnoxermio 6yneT
OJIHO3HAYHO TOCTABJIEHO B COOTBETCTBHE pasnoxenue rpada G5 Ha 6 xBanpaTHIHBIX
MHOXHTEINCH. .

Pasnoxenuto rpada Gs MOXET COOTBETCTBOBATH HECKOJIbKO, 2 MOXET U HE CO-
OTBETCTBOBATH HHKAKOE P23JIOKCHHE rpada Gis. CuenosaTenbHoO, ecyii HaWiTA BCe

" Pa3NOKEHNA (sem3omophHBIE) rpada G; HA KBAJPATHIHGIE MHOXWTEIH ¥ BCE CO-

OTBETCTBYIOIIME WM Pa3ONCHAA rpaba Gs; Ha KBaIpaTHIHHIC MHOXHUTENH, CO-
CTOSIEE U3 TPSYTONBAMKOB, MBI PIIMM TaKHM 06pa3oM MONHOCTHIO Hally 3211y
(32 MCKIIOYEHHEM BOMpOC 06 wsoMopdmiMe HONYUCHHBIX Ppa3noXxeHuit), €CIH
DPUCOEMHAM K HUM ellle MHOXHTEIE K;.

Wtax mawy jgeiicTeus OyayT TaKHEMM:

HaiigeM cHayajia BCE pewsoMopdubIe Pa3IoKeHHA rpada G5 Ha KBaAPATHMHLIC
muoxuTemu. [Tocne aToro HaiieM Bee pasnoxerns rpada G5, COOTBETCTBYIOILIIC

~ PA3NOKCHUAM rpada Gs. TIpucoemuHuM K KaXIOMy M3 HEX €Il MHOXHTEJE K;

¥ TIOILY9MM TaK Pa3JIoXeHus rpada G, s . VI3 MOCTEeIHIX JCKIIFOYHM ele H30MopHBSIE,
a ocTaTOK ByfeT MpeicTaBIATh BCC Her30MOP{HBIE PA3IOKECHUA rpada G5 Ha KBa-
ApATHYHBIE MHOXHATENH, COCTOAIINC ¥3 TPEeyroJbHUKOB. : .
JIOTyCTHM, HTO MBI yXe HAILIM BCE Da3JIOXCHU rpada Gs Ha KBaJpaTHIHBIC
muoxuremn. s KaKIOTO W3 STHX Pa3JIOKCHUH MBI HaIWIIeM COOTBETCTBYIOLICE
,,pasioxenue’ rpada G} s (mazoBeM €ro 0BIAM Pa3NoKEHHEM) HA KBajpaTHYHBIC
MHOKKTENTH, COCTOSIINE A3 TPEYrONBbHIKOB, TaKoe, YTO B KA4eCTBe BepIIMH OTACIb

. mu&x‘.ﬂwun%ﬂo..—:umﬂﬁnow MOXHO B3ATH BCEIA OIHY BEPUIHHY U3 TpeX BEePNIUH A&. UMCEHHO,

‘M3 Tex TpeX BEPUIMH, KOTOPHIC ABJIAFOTCA BepIIMHAMY OJHOTO ¥ TOTO XK€ Tpeyroib-
puxa B Mmuoxurene K;). Kaxrmomy pa3NOKEHNIO rpapa Gs COOTBETCTBYET OJHO
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W TOJILKO ORHO OOLIEE PaZNOKCHNE rpada G5 . OueBUaHO, obuee pasoxenue rpada
G5 BXIOYAECT BCE CyLIECTBYIOUIME PA3JIOKEHUA rpada Gjs Ha KBanpaTUiHEIC
MHOYKUTEIH, COCTOSIME M3 TPEYroNbHAKOB (3HAUMT, MOXET CIIY4MTbCH, UTO OHO
He BKJII0OYacT HMKakoro pasnoxenus). MTak, HaiizieM BCe TaKue Pa3JIOKCHUA rpada
G5 AIs KaxJIoro oblIero pasjioxenus rpada Gys (uucno Takux pasnoXeHui
B TOYHOCTH PaBHO H1HCIY pasnoxXeHnd rpada Gs) U NOJNY4HM, TAKHM o6pa3oM,
MHOXECTBO BCEX pasnoxenuit rpada Gis (He yuuThIBAS n3oMopPusMa). OcraeTcs
yKe TONBKO MCKIIIOUHTE M3 Hero. u3oMOPQHBIE Pa3IOKCHUA.

TIycre HaHO Pa3JIONKCHUC rpada G5 Ha KBaApaTHYHbIC muoxurenu Ky, Ky, ..o
K, cocTosme 13 TpeyronbHuKos. BozpMeM IPOM3BOJIBHEIH MHOXHTENb K@i=1,
.. Kaxmiit u3 muoxurened Ky, .o Kio1s Kisrs oo K, Gynmer TOrja MHO-
wnTeseM 1-oro WK 2-0ro THila (110 OTHOLIEHAIO K MHOKHTEIIIO K. Buaumut, KaxaoMy
Pa3NoXEHUIO rpada G5 MOXKET 65ITh IOCTABJICHA B COOTBETCTBAE MaTPHILA C 7 cTpo-
xamy 1 7 cTonbnamu, Tie B j-TOM cTonbie M i-Toit crpoke (i + f) HAXONUTCA YUCIO0
1 wiu 2 B 3aBUCUMOCTH OT TOrO, 6yneT M MHOXUTENh K 1o oTHOLIEHMIO K MHOXH-~
Temo K; MHOXHTENEM 1-oro mnu 2-oro Tuna (6e3pasiyHO, UTO JIEKHUT Ha ri1aBHOH
JMarOHaJM — CKaXeM, HyNH). ‘

Jlerko YCTaHOBHUTB, YTO COPABEIIHBO: (o)) Ecnu MHOXHTEb K; o OTHOLICHHIO
¥ MHOXHTeMo K; — THIa 1 (cooTBETCTBEHHO, THNA 2), TO 1 MHOXUTETDb K; 6yner
[10 OTHOLIEHHIO K MHOXHUTEIIO K; MHOXHUTeNEM THHA 1 (COOTBETCTBEHHO, THUIIA 2).
B camoM Jeie, NyCcTh MHOXHTEIb K; 10 OTHOMICHAIO K MHOXHUTEIIIO K; — mma 1
(MHIEKCHI TIPOTYCKAEM, TaK Kak OHY 3/16CH HE HTDAlOT HAKAKOH ponu):

K. AAA BBB CCC DDD  EEE

J

K: ABC ABC ADE BDE CDE
t ot . 8 t
/ vy b

K: XXX YYY ZZZ UUU VVV

K.: XYZ XYU XY¥e. ZUV zuv

i

BuiHo, 9T0 MHOXHTeNb K; SBIAETCH 10 OTHOIIEHHIO K MHOXHTETO K; MHOXHTETIEM
l-oro THma. AHAJOTHYHO MOXHO HOKa3aTh CHPaBEUIMBOCTE YTBEPXKICHUA IR
MHOKHTENEH 2-0ro THma. 3HAYUT, MaTpula, COOTBETCTBYIOLIAs PA3JIOKEHHIO
rpada Gys B2 KBAJAPATHIHBIC MHOKHTEJH, COCTOSILME K3 TPEYrOJILHAKOB, CHMME-
TpUYHA.

TTockoJIbKY OTHCIIbHBIC MHQXUTEIY JaBHOIO UN&bONAnmE MOXHO H—Huom%gamuoww.zv .

) :@Oﬁwwo.ﬁvng O@UN&OZF TO KaK pa3yI4HbIC MBL @%hnzu pasyMmeeTCs, ﬁm.@ngw.—;mvﬁwm..—,v
TOJILKO TAKUC MaTpuibl, KOTOPBIE HC MOI'YT OBITHL OTOXIAECTBJICHBI nyrem d@mvo.-
CTaHOBKH CTPOK Y COOTBETCTBYIOILMX CcTOJIOIOB. B npoTUBHOM cityuae Mbl O%POZ
rOBOPUTH 00 3KBUBAJICHTHBIX MaTpulax.
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SlCHO, YTO Pa3jIOKEHUs, KOTOPHIM COOTBETCTBYIOT P33JIMYHBIE MATPULLL, HEeu3o-
MOpDHbL. 3HAYAT, 130MOPGhHBIE PA3IOKEHUST MOXKHO HaiiT¥ TOJILKO CPEly TaKUX
PA3NOKCHNH, KOTOPHIM COOTBETCTBYIOT PKBUBAJIEHTHBIC MAaTPULbL Hazosem eilie
CTPOKY MaTpHlbl, B KOTOpO#l UMEETCsH i enmaun (P =0, 1, ..o, 6), CTpOKO# i-TOFO
BHAA.

JBa pa3jioneHUs rpada G,s Ha KBaOPATUIHBIC MHOXKHUTEAH HA30BEM uioMopd-
HbIMH, €CITi CYIIECTBYeT TaKas HepeHyMepanys BEepUIH rpada Gys, 4TO MOCHE €C
OCYLUECTBIEHHS OJIHO M3 pasoxenmi nepeiifeT B ApYroe u3 nepBoHAYANBHEIX pas-
JIOYKEHWH.

Uyco mepenyMepanyii, KOTOpsc Mbl JOJDKHBl PaccMOTPETh, B 3HAYMTENILHOM
Mepe YMCHBIIAeTCH CIEAYIOTIHM OueBMIHBIM YTBEPXICHUEM:

(f) Haspaunas [HepeHyMepalusl BEPUIMH o6agaeT TeM CBONCTBOM, YTO KBaIpa-
TUYHBIH MHOXHTEIb, KOTOPOMY COOTBETCTBYET CTpoka i-Toro BHIA, nepefiaeT

B KBAAPATHIHBIA MHOXHTENb, KOTOPOMY COOTBETCTBYET CTPOKA {-TOro BHAA (8 co-

OTBETCTBYIOLIHUX MaTpUuax).

Mpl omicany B obuieM BHIE, KaK JNOWTH RO NOMyYeHWs BCEX HeU30MOPOHBIX

- PABIONKEHHUH rpada G5 Ha KBaAPATHYHBIC MHOKKTEJH, COCTORIIINE M3 TPeyroJib-

HUKOB.

IMepeitnem K KOHKPETHBIM pe3yibTaTaM. ra uyacTh paGoTs TpeGoBaNa HabOoNb-
1ieit 3aTpaThl BPEMEHH.

Beex HeM30MOPOHBIX Pa3JOKEHHH rpada Gs nmeeTcs Cleayrouee ucio.

a) 6 mHoxuTeNneH 1-oro Tuna . — 1 pasymoxeHue
6) 5 MuoxMTENCH l-oro THna M 1 MHOXHTENb 2-oro THra — 0

B) 4 MHOXMTEIA 1-oro THOA ¥ 2 MHXOMTEIA 2-oro THHa — 2 Pa3NIONCHHA
r) 3 MHOMUTENs l-oro Tvma ¥ 3 MHOXHWTEN: J-oro TMia  — 4 pasJoXeHHd
A) 2 MHOXHUTENAS l-oro Tuma u 4 MHOXHTENA 7-0r0 TMHA  — 3 Pa3lOXeHHd
€) 1| MHOXHTEND l-oro Tvma M 3 MHOXuTeNeH 2-oro THNA — 4 pa3sioXeHUs

k) 6 MuoXuTenel 2-oro TMna — 4 pa3oXeHHA

Wroro mst noxysnnu 18 pasHoKeHuH rpada G5 Ha KpafpaTUiHbIC MHOXUTEIH.
1iM cooTBeTcTBOBamO 18 0OOLIMX pa3stoXeHuit rpada Gis. Cpeny moCHeNHuX 6BL1O
BCEro 3 TAKMX, 9TO COACPXANH XOTH 651 OHO Pa3JIOKEHUES rpada G5 Ha KBampaTHi-
Hble MHOXMTEJM, COCTOAUIMC 3. TPEYTOJILHUKOB. K ka)aoMy M3 TOJYHYEHHBIX pas-
JIOKEeHUH wwwem G5 ML d,v_woog:mr:: eme MmHoxuTems K;; BCE [10JIy4eHHbIC
TakuM 00pa3oM pa3NloNEHUA rpada G5 Ha KBAAPATHIHBIC MHOMXHTEM, COCTOSILHUE
W3 TPEyroJibHUKOB, MOXHO Gbuto pa3buTh HA ¥eThIpEe IPymibl B 3aBMCMMOCTH OT
Toro, Kakas W3 4eThIpEX MaTpull A, B, C, D 6pina #M NOCTABIICHA B COOTBETCTBHE!
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0111111 0111111
1011111 1022221
1101111 1202212

4=1{1110111 B= 1220122
1111011 1221022
1111101 1212202
1111111 1122220
0222211 0222222
2022222 2022222
2202222 2202222

C=112220222 D=12220222
2222022 _ 2222022
1222201 2222202
1222210 2222220

3HaunT, MBI HKMEEM YXKC TIO MeHbllIeil Mepe JEThIPe Hen30MOPQHEIX Pa3JioKeHHA.
Ianee, Ha OCHOBAHHU yTBEDXK/ICHUSA (f) Mbl YCTaHOBHIH, 4TO KaXIoil M3 MATDHIL
A, B, C COOTBETCTBYIOT mBa HEH30MOPPHBIX pasnoxenus (MaTpHLE D TonpKo
OJiHO), TaK ¥YTO B CymMMe y HAC ameeTcs 7 Hen3oMOPOHBIX pasoKeHUH rpada G5
Ha KBaJpaTHYHBIE MHOXWTEIH, COCTOSILHAE K3 TPEYTrOJLHUKOB. . .

Ho MbI TOBODWIH B Hadaje, 1TO 33/@%a Teopun rpados, HaiiTd BCE PasnoKEHHS
nosmoro Tpada ¢ 15 pepumHaMA G, s Ha KBaJ[PATHIHEIE MHOXKHUTEIM, COCTOALIAE H3
TPEYrOJbHUKOB, IKBABAICHTHA sagave HAWTA 58 pen3oMOpdHbIe PEIICHHs 3aa91
Kupxmana. Kax pamet Apenc B {11, s [3] moxa3ago, 4T0 upciIo Ren3oMOPhHBIX

ﬂ.wEoEi 3agaqau whﬁmvﬁgﬂmmm. MOXKET OLITH CBEACHO K \\u yTO COBHAJgaeT ¢ HalluM

pesynbTaToM. Ho MBI fony4aeM, KpoMe Toro, MOAXOJANHHA MPAHTIMIL gnaccuduxa
MM pelleHHUil: TIOCKONBKY KaX oMy DEIIeHMIO 3a/lad Kupkmaga COOTBETCTBYET
HEKOTOPOE Pa3NIOKEHAS rpada G 5, a HOCHEHEMY MOKHO TOCTABATH B COOTBETCTBHE
MaTpHlly, TO K KOKIOMY peIIeHHIO MOXHO NOCTaBUTH B COOTBETCTBHE MaTpHIL.
Jtak, KaXaoMy U3 BCEBO3MOXHBIX pewennit Oyner nocTaBieHd B COOTBETCTBHC
onHa U3 MaTpuil 4, B, Q.lemﬁmxum AMEHHO, MOXHO YCTaHOBHTB, HAIIPUMED, 110 qucHy
CTPOK, COMEPKAIHX OJHNA TONBKO E[MHUIIbL, WA OJINY TOJEBKO [BOMKH), 2 B CIIydac,
yro 3TO OyHEeT OfHA H3 matpun A, B wm C, T0 OTHOCKUTENBHO JIETKO YCTaHOBHTD,
¢ KAKEM W3 JBYX eTeHMA (A1—A2,.B 1—B2, C 1—C2) nammoe pelesre H30-
Mmopémo (ecnn 310 D, 10 He HyXHO yXKe HHIero %oammwwhﬁuwrv.v

TToxaxeM eLie, 4To BCe HamH pelierRys SBIAIOTCA PeLICHHIMH I Qwoom COTJIacHO
xnaccuuKaIOHHOMY uwsmnsmwu yka3aHHOMY B Hadaue, T. €. B KaXJIOM M3 3THX

penleHu# MOXHO yKa3aTh 8 35EMEHTOB, KOTODHIE He 00pa3yloT HH opHo# TpOHKH: .
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Bl: 2,3,4,6, 7,8 13, 14,
B2 1,2, 46,89, 13, 15.
Cl: 2,3,4,6,7, 8,13, 4.
c2: 1,2, 4,6, 8,9, 13, 15
D: 2,3,4,6 7,8 11, 12.

-

Wtak, 3anava KapkMana aMeeT 7 crenyronux Hen3oMOPOHBIX perenui (BmecTO
37EMEHTOB IHIEM YHcia OT 1 no 15):

Al. 1 2 3 4 5 6 7 89 10 11 12 13 14 15
1 4 17 2 510 3 613 8 11 14 9 12 15

1 810 2 6 9 3 714 411 15 512 13

1 6,11 2 712 310 15 4 813 5 914
11214 21113 3 5 8 4 910 6 715

1 913 2 815 3 412 5 711 6 10 14

1 515 2 414 3 911 6 812 710 13

A2. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 47 2 510 3 613 811 14 912 15

1 913 2 712 3 5 8 41115 6 10 14

1 810 211 13 3 412 5 914 6 715
11214 2 6 9 310 15 5 711 4 813

1 611 2 815 3 714 4 910 51213

1 515 2 414 3 911 6 812 710 13

Bl. 1 2 3 “4°5 6 7 8 9 10 11 12 13 14 15
1 4 17 2 513 310 14 6 811 912 15

1 512 2 914 31113 4 810 6 715
11115 2 412 3 69 5 814 7 10 13

1 813 2 610 3 415 5 911 712 14

1 910 2 815 3 5 17 411 14 6 12 13

1 614 2 711 3 812 4 913 510 15

B2 1 2 3 4 5 6 789 10 11 12 13 14 15
1 4 7 2 513 310 14 6 8 11 9 12 15
11115 2 612 3 813 5 710 4 914
11013 2 411 369 5 815 712 14

1 614 2 715 3 512 4 810 9 11 13

1 59 2 814 3 711 412 13 6 10 15

1 812 2 910 3 415 511 14 6 713
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ci. 1 23 4 5 6 7809 10 11 12 13 14 15
147 2 513 310 14 6 811 912 15
1 512 2 914 31113 4 810 6 715
11015 2 411 3609 5 814 712 13
1 813 2 612 3 415 5 910 711 14
1 911 2 815 35 7 412 14 610 13
1 614 2 710 3 812 4 913 51115
c2. 1 23 456 789 10 11 12 13 14 15
1 4 7 2 513 310 14 6 811 9 12 15
11115 2 612 3 813 5 710 4 914
11213 2 410 369 5 815 711 14
1 614 2 715 3 511 4 812 9 10 13
159 2 8 14 3 712 41113 6 10 15
1 810 2 911 3415 512 14 6 713
D. 1 23 4 56 789 10 11 12 13 14 15
1 412 2 710 3 814 5 913 6 11 15
1 915 2 613 3 410 5 812 711 14
16 7 2 511 31215 4 813 9 10 14
1 514 2 912 31113 4 715 6 810
1 811 2 414 369 510 15 712 13
11013 2 815 357 4 911 6 12 14

Tak, HanpuMmep, PELUCHUE B 11, nav,. 108, usomopdHO C pelreHHeM Al, paBHO
kax u peenue B [4], c1p. 111, pemenue xe B [5], cTp. 36, m30MOPGDHO € peleHHeM A2.
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THE USING OF GRAPHS FOR THE SOLUTION OF KIRKMAN'S PROBLEM
Alexander Rosa
Summary
The paper formulates the well-known Kirkman’s problem by means of concepts taken from the
theory of graphs as follows: Find the decomposition of the complete graph with m vertices into

1{,(m-1) quadratic factors, each of them consisting of !/3m triangles [m =3 (mod 6)]. By the new
method all solutions of the problem formulated in this way are derived and classified for m = 15.
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