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BBenenue

Marunueckue KBaapaThl U3BECTHHI yke Oosee 4 Thic. 1eT. B apeBHOCTH UM
MIPUNKUCHIBAIN TAaWHCTBEHHBIE W MHUCTHUYECKHE CBOMCTBA. 3aTeM JOJITOE BpeEMs,
BIUIOTH 10 XX BE€Ka, MArMYE€CKHUE KBAAPAThl IPUHAJJICKAIIN )KAHPY 3aHUMATEIbHOU
MatemaTuku. OgHako HayuHasg ¢ KoHIa XX B. OHU TNepecTaiu ObITh TOJBKO
O0OBEKTOM MaTeMaTHYECKUX Pa3BICYCHUNH W OYECHb H3SIIHOM TOJOBOJIOMKOMA.
Ceitluac Marumyeckue KBaJpaThl HAXOJAT MPAKTUYECKUE MPUMEHEHUS B TEOPUHU
nH(pOpMaIIU U B HOBEUIIINX TEXHOJIOTHUSAX CO37aHus UPPOBBIX n300pakeHuil. B
CBSI3U C OTUM Te€Ma HaCTOSIIEH pabOoThI SBJISIETCS aKTyaJIbHOM.

Knaccuueckne marmdeckue KBaJpaTbl COCTABIISIIOTCS U3 MOCIIEI0BaTEIbHBIX
HaTypaJibHBIX 4YHcelsl, HauuHas ¢ 1. KiaccuueckuM MarmdeckuM KBajpaTam
MOCBSAIICHO OrPOMHOE KOJMYECTBO NyOnuKkaiuii, cMm. Hampumep, [1] - [5].
PaccmarpuBamich W 00IME  MarudecKkde KBaJApaThl, COCTaBJIICHHBIC U3
MIPOM3BOJILHBIX BEIIECTBEHHBIX YUCEN, B TOM YKCJIE TOBTOPSAIONIUXCS [2].

Hacrosiiass paGora moCBsIIeHa HCCASAOBAHUIO OOIIMX Marm4ecKux
KBaJpaTOB, COCTABJICHHBIX U3 HUPPALMOHAIBHBIX 4YHCEA [6], HO HMEIINX
pallMOHAJIBHYI0O Marudeckylo cymMMmy. B CBSI3M CO CJIOXKHOCTBIO HCCJIEIOBAHUS
Maruyeckux  KBaJApaTOB  MPOU3BOJILHOIO  MOPSJAKA, Mbl  OTPAHUYUIIUCH
HCCIIEIOBAaHUEM Marun4ecKuX KBaJpaToB MaJIbIX MOPSIKOB 3 U 4.

B pabote pemarorcst ciienyroiire OCHOBHBIC 3a1auu:

- I0Ka3aTh, UTO HEJIB3S COCTABUTH U3 UPPALIMOHAIIBHBIX YHCE]I MArn4eCKUi KBaipat
NopsiAKa 3 ¢ palMOHAIBHON Maru4eckom CyMMOM;

- HaWTH BO3MOXXHBIC 3HAUECHHS KOJUYECTBA PAIMOHAJIBHBIX M HPPAMOHATIBHBIX
Yyycell B MarndecKoM KBaJpare nopsijka 3, MMEOLEM PalliOHAIbHYI0 MAarH4e€CKYyIO
CyMMY;

- I0Ka3aTh CYIIECTBOBAHHE MAru4e€CKUX KBaJpaToB 4 MOPSAAKA, COCTABICHHbBIX W3
UppalMOHAIbHBIX YKCEI, UMEIOIIUN PallMOHATIBHYI0 MATHYECKYIO0 CYMMY.



Ctpyktypa pabotel sBisieTcss cuenytomieir. Ilaparpad 1 sBusercs
BCIIOMOTaTeNbHbIM. B 3TOM naparpade mMbl MpUBOJUM OCHOBHBIE€ OIpPEACIICHUS U
(baKThl 0 KJTACCHYECKMX MAarn4ecKUX KBajapaTax v OOIIMX Marn4ecKux KBajpaTax.

B 1n. 2 mnokazaHo, 4YTO Maru4ecKux KBaJpaToB, COCTABICHHBIX W3
UppaIMOHAIBHBIX YHUCE, U MUMEIIINX PAalHUOHAJIbHYI0 MAarudeckyl0 CyMMy, He
CYILIECTBYET.

B n. 3 craBurca u pemaercss 3amadya O COOTHOLIEHWHM KOJIMYECTBA
palMOHAIBHBIX M HMPPAUMOHAIBHBIX YHCEI B Maru4yeckoM KBajJpaTre C
palMOHAIBbHOW Marndeckom cymmou. [lokazaHo, 4TO KOJIMYECTBO PalOHAIBHBIX
YHCell B TAKOM KBaJpaTe MOKET ObITh paBHO TOJBKO 1, 3 wmiu 9.

B n. 4 nokaszaHo, 4ro u3 16 HppalMOHAIBHBIX YHCE MOYKHO COCTaBHUTH
Maru4eckui KBajapar 4 nopsiaka ¢ palloHaIbHON MarnyecKou CyMMOM.



1. PannoHajibHbIe M MPPALMOHAJIbHBIE YHCJIA

Bce BeliecTBeHHbIE YKCIa ACNATCS Ha palliOHAIbHBIC U UPPAIIMOHATBHBIC.
Onpenenenue l.PanuoHanbHOE YUCIO €CTh YUCIIO BUIa M/N, TJIe M — II€JI0e
YHUCJI0, a N — HaTypaJIbHOE YUCIIO.
Ecau yncno He sBisieTcs paliioHalIbHBIM, TO OHO Ha3bIBAETCS UPPALIMOHAIBHBIM.
Hampumep, 2, -5, 7/3, 10/2, -21/7, 9/4, -1/5 — panuonansHbie yucia. T. e.
palMOHAJIBHBIE YUCJIa — 3TO BCE IIEJIbIEe YMClIa U BCe OOBIKHOBEHHBIC APOOH CO
3HAKOM + HJIH -.
MHO0k€eCTBO BCEX pallMOHATIBHBIX Yyuced 00o3HadaeTcs yepes Q.
Jlerko ycTaHaBIWBAIOTCS CIEAYIONMNE CBOMCTBA MHOXKECTBA PAIIMOHATBLHBIX YHCEIT

Q:

1. CymMma ¥ pa3HOCTh pallMOHAIBHBIX YHCEN — PAalMOHAIBHOE YUCIIO.
2.  llpousBeneHune u 4aCTHOE PAlMOHAIBHBIX YHCEN — PAIMOHAIBHOE YHCIIO.
3. KBagpar pauinoHaJIbHOTO YUCIIa — pallMOHAIbHOE YHCIIO.

Hoxaxem, Hanpumep, cBorctBO 1. IlycTh x=m/n u y=a/b — n1Ba panmoHaIbHBIX
yucia. Torma cymma
x+y=m/n+a/b=(mb+na)/ab -

paLMOHAIIBHOE YUCIIO.
B oTninuune ot BO3BeICHUS B KBAaIpaT, KOPEHb KBaAPATHBIN U3 PALIMOHAIBHOTO YKCIIa
MOJKET OBITh KaK pallMOHAILHBIM, TaK U UPPALMOHATBHBIM YHCIIOM.
[IpuBenem npumep upparmoHaibHoro yucia. Crieayromniee yTBepKIeHUE N3BECTHO
Oosee 2 ThICSY JIET.
YTBEPXEHUE 1. Kopens kBanpaTHbIil U3 2 — UPPALUOHAIBHOE YHCIIO.
HokxaszaTtenabcTBo. JonmycTuM IpOTUBHOE: KOPEHBb U3 2 — pallMOHAIBHOE
aucino. Torma V2=m/n, rme m/n- HecokpaTuMas apobb. Torma  2n”2=m’2,
CJIEIOBATEILHO M-4eTHOE WM m=2Kk,
cienoBarenbHo 2n"2=(2k)"2, 2n"2=4k"2 nenum Ha 2 00 CTOPOHBI ypaBHEHWUS,
n2=2k”2, ciemoBareibHO N-4€THOE, CIICI0BATEIIFHO M/N — COKpaTUMas.

[ToHsATHO, YTO paIMOHAILHBIX YUCENT OECKOHEUHO MHOTO. MeHee O4eBUIHO,
YTO UPPAIIMOHAIILHBIX YHCEIT TAKKe OECKOHEYHO MHOTO. beCKOHEUHOCTh MHOXKECTBA
UppaIMOHAIBHBIX YHCENI BBITEKAET W3 CIENYIOIIET0, TOXXE XOPOLIO H3BECTHOTO
YTBEPKICHUS.
YTBEPXJEHUE 2. Ilycth n — HaTypajabHOE 4ucio. YHUCIIO KOPEHb KBAAPaTHbBIN
W3 N — palMOHAJIBHOE TOT/Ia M TOJILKO TOT/A, KOT/AA N SBJISIETCS KBaJIPaTOM IIEJI0T0
qucJa.
Hamnpumep, uucna: \ 1; \/4; \/9; \/25; U T.1.

2. Knaccnueckue u 001ume Marn4eckue KBaJparbl

PaccraBum n”*2 nmpoM3BOJIBHBIX YMCEN B KJIETKaX KBajJpara nxn Tak, YTOOI
CYMMBI UHCEJI B K&XK/I0H CTPOKE , KayKJIOM CTOJIOIE U IBYX JUATOHAJISAX OBLIH PABHBI.
Taxast Tabnuia yncen Ha3pIBaeTcs (0OIIKMM) MarMueCKUM KBaJpaToM Mopsaka n. B
YaCTHOM CJIy4ae, KOTJia YMClIa — HaTypajibHbIE OT 1 10 N2, Maru4eckuii KBajapar
Ha3bIBAETCS KIACCUYECKUM.
Yucno S, paBHOE CyMMe YHCEll Marmueckoro KBajpara B KakKOi-HHOyIb CTpOKe



(cronOrie, AMaroHanM) HA3bIBAETCS MAarUMYeCKOM CyMMOM TAaHHOTO KBajpara.
Marndeckyro CyMMy KJIACCUYECKOIO MAarmyeckoro KBaJpara JIETKO BBIYMCIIUTH.

I[CﬁCTBI/ITeJIBHO, CyMMa BCCX YUCCII B Ta6J'II/IHe nxn paBHa
1/2(140°2)n"2.

Mmeercst n CTPOK C OAMHAKOBBIMU CYMMAMHM S, 3HAYHT,
S=12(1+n"2)n"2:n = 1/2(1+n"2)n.
EcTp 3HaMeHUTBIE Marndeckue KBajaparsl. BoT oqHu U3 HUX.
Ksagpar Jlo Iy .EnuHCTBEHHBII HOPMAJIBHBIA MArMYECKUWA KBagpar 3x3.
bein u3Becten emé B peBHem Kwutae, mepBoe H300pakeHHE Ha YEpErnaxoBOM
nanuupe parupyercs 2200 1. 1o H. 2.

4 19 |2
3 |5 |7
8 |1 |6

Marnueckuii kBaapat fAn Xy3a (Kwurait). B XIII B. marematuk fn
Xynil 3aHssIcs TPOOJIEMOl METOJIOB IMOCTPOEHUS Maruyeckux KsaaparoB. Ero
UCCJIEIOBAHUS OBLIM MOTOM IMPOJIOJKEHBl IPYTUMU KUTAaHCKUMH MaT€MAaTHKaMHU.
An Xynsii paccmaTpuBall MAari4ecKue KBaJIpaThl HE TOJIBKO TPETHETO, HO U OOJIBIINX
nopskoB. HekoTopele U3 ero kBaapaTtoB ObUIM JOCTATOYHO CIIOKHBI, OJHAKO OH
BCerja JaBaj IpaBWwiIa g MX MocTpoeHus. OH Cymesl MOCTPOUTh MarudecKuil
KBaJparT IECTOTO MOPSAKA, IPUYEM ITOCIIETHAN OKa3aJICsl IOYTH aCCOL[UaTUBHBIM (B
HEM TOJIBKO JIB€ Maphl LIEHTPAIBHO MMPOTUBOJIEKAIINX YUCEN HE JAI0T Cymmy 37)

27 129 |2 |4 |13 |36
9 |11 |20 |22 |31 |18
32 |25 |7 |3 |21 |23
14 116 |34 |30 |12 |5

28 |6 |15 |17 |26 |19
1 |24 133 |35 |8 |10

KBagpar AnnsbOpexta [lropepa Marudeckuii kBaapar 4x4, n300paxEHHBIN
Ha TpaBiope AnboOpexta Jlropepa «Memanxonus I», cuuTaeTcs camMbplM paHHUM B
eBPOIEHCKOM HMCKYCCTBE J[Ba CpemHUX YHclia B HIDKHEM PSIY yKa3bIBAIOT JaTy
cosnanusi rpaBiopsl (1514).

CyMmMa yucen Ha 1000 TOPU30HTANIM, BEPTUKAIM M AUAroHaiu paBHa 34.
DTa cymMMa TakXe BCTPEUaeTcs BO BCEX YIVIOBBIX KBaAparTax 2X2, B IEHTPAIbHOM
kBaapate (10+11+6+7), B kBagpaTe U3 yrioBeiX kKieTok (16+13+4+1), B kBagparax,
NOCTPOEHHBIX «X0AOM KOHs» (2+12+15+5 wu 3+8+14+9), B BepumHax
NPSIMOYTOJIbHUKOB, MapaJlIeAbHbIX AuaroHaisaMm (2+8+15+9 u 3+12+14+5), B
IPSIMOYTOJIbHUKaX, 00pa30BaHHBIX MapaMu CPEAHHUX KJIETOK Ha MTPOTUBOMOIOKHBIX
ctopoHax (3+2+15+14 u 5+8+9+12). BonblIMHCTBO AOMOJHUTENBHBIX CUMMETPUI
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https://ru.wikipedia.org/wiki/1514

CBA3aHO C TEM, 4YTO CyMMa JIIOOBIX JBYX IICHTPAIbHO CHMMETPHYHO
pAacCoJIOKEHHBIX uncen paBHa 17. JlaHHBIN KBajpaT UMeeT napameTpsl: 4, 16, 34,

136 (pasmep 4x4, 16 sueek, cyMma 110 HampaBJIeHUsIM - 34, cyMMa BCEX YHCEell paBHa
136).

3. Maruyeckue KBaapaThbl 3 MOpsAKa ¢ pAMOHAJIbHOM Marnuyeckoi cCyMMoii.

OCHOBHBIM pPE3YyJIBTATOM ATOTO M. SIBISETCA CIEAYIOLIas TEOpeEMA.

TEOPEMA 1. Marnueckuii KBagpaT MoOpsiaka 3 U3 HMPpalMOHAIbHBIX YHCEN C
palMOHAIIBHOM Marn4eCcKOW CyMMOM HE CyIIECTBYET.

Jloxka3aTensbcTBo. PaccMoTpuM Marndyeckui KBaapar rnopsjika 3:

a/bjc
de|f
g hii
[Ipeanonoxxum, 4To BCce yucaa a, b, ¢, d, e, f, g, h, 1 — upparnmonaibHele, a
Margyeckass cyMMa — 4YHCJIO pamnuoHanbHOe. O003HAaYMM Maruyeckyr CyMMy
yepe3 M. Torma cripaBeiyIuBbl paBEHCTBA
ate+i=M, g+te+c=M, d+e+f=M, b+e+h=M. (1)

CnoxxuM Bce YeThIpe paBeHCTBa owieHHO. [lomyunm
atetitgtetctd+etf+b+eth=4M.
CrpynmnupyeM ciaraemble B JJEBOM 4aCcTH 3TOTO PAaBEHCTBA CIEAYIOIUM 00pa3oM:
(atd+g)+ (b+eth)+(ct+f+i)+3e=4M.
B cuny (1) nonyyaem
M+M+M+3e=4M, 3e=M, e=M/3.
Tak kak yucimo M uppalmoHaIbHO, TO YHUCIO € TaKXe HPPALHOHAIIBHO.
[Tonyunnu mpoTHUBOpPEUYUE C UPPALIMOHATBHOCTBIO YHCIIA €.
Teopema nokazana.
Nrak, Bce 9 uncen B MmarnueckoM kBagpare 3x3 ¢ pallMOHAJIbHOM MarnyecKkon
CYMMOHW HppalMOHAIIBHBIMUA OBITh HE MOTYT. 3HAYUT, MUMEETCS XOTS Obl OJHO
palMOHAIIBHOE YUCIIO.

4. Bo3mMo:KHbIe 3HAYEHHS] KOJIUYECTBA PANHOHAJBHBIX M HPPALMOHAJIBHBIX
yucesJ B KBajparax 3 mopsiika

B cBs13u ¢ Teopemoii 1 BO3HMKAIOT €CTECTBEHHBIE BOITPOCHI:
- CKOJIbKO pallMOHANbHBIX M HPPAIMOHAIBHBIX YHUCET MOXET OBbITh B
Marm4yeckoM KBapare 3x3 ¢ palHMOHAIBHOW Marnyecko CyMMOn?
- IJIe MOTYT pacIoyiaraTbCsi palioHalbHbIE yncia’?
- KaKMM MOXET ObITh HauOousblliee KOJUYECTBO HUPPALMOHAIBHBIX YUCEN B
TakoM KBajpare?

Ha »Tu Bonpockl OTBEYAET CIEAYIOIIAs TEOPEMA.

TEOPEMA 2. Jlnsg marudeckoro kBajapara 3X3 ¢ palMOHAIIbHOM Marndeckoiu
CYMMOM BO3MO>KHBI TOJIBKO CIEAYIOIINME TPU BapHaHTa:
1)  OpHO 4YHCIO palMOHANBHO, 8 - WPPAIMOHANBHBI, TPUYEM PAIMOHAIBHOE
YHCIJIO MOKET HAXOAUTHCS TOJBKO B LIEHTPE KBAJPATa;
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2)  Tpu umcna panuOHAIBHBI, 6 — HWPpPAIMOHAIBHBI, TIPUYEM pPalMOHAIBHEIC
YKCJIa MOTYT 3aHUMATh JIFOOYIO IIEHTPAIbHYIO CTPOKY HJIA IIEHTPAJIbHBINA CTONOEII,
WK J100yI0 TMaroHalb;
3)  Bce 9 uuncen panmoHaIbHBI.

HokaszaTtenabcTso. ) Beime 06110 MOKa3aHO, YTO LIEHTPATBHOE YKCIIO
B KBajipate paBHO M/3, tne M — mMaruueckas cymMMa KBajapara. Tak kak M
palMOHAIBHO, TO UEHTPAJbHOE 4YHCIO panuoHaibHO. IlpuBenem mnpumep
MarmyecKkoro Kpajpara, B KOTOPOM TOJBKO OJHO YHCIO pAalMOHAIBHOE , a
OCTaJIbHBIE § YHCEN UPPALUOHAIIBHBI.

Nnes mocTpoeHus MpUMepa COCTOUT B CIEAYIOLIEM.
PaccMoTpuM kakoif-HUOYIh KIacCCHYECKH MarudyecKuil KBajpar nopsjaka 3,
HaIlpuMep, TaKOM:

4 19 |2
3 |5 |7
8 |1 |6

BeluTeM M3 Ka)J0ro yucia 4MciIo 5 - TPEThK YaCTh Maru4eCKOW CyMMBI.
[TonmyynM Marndeckuii KBaapaTr ¢ Maruaeckom cymmon O:

-114 | -3
210 |2
3 41

Ternepb YMHOXKHUM Ka)KJJ0€ YUCJIO HA KaKOe-HUOYIh UPPAIIMOHAIEHOE YHCIIO,
HalpuMep, Ha KOPEHb KBaJIpaTHbIN U3 2. [ToydyuM UCKOMBIN KBaapar:

-\2 \2X4 |-\2X3

A2X2 10 \2X2
2X3 -\2X4 W2

2) PoBHO 1Ba panMOHAIBHBIX YHCIA OBITH HE MOXET. J[eMCTBUTEIILHO, OJHO M3
HUX 00s3aTeNIBbHO B IIeHTpe. Torma Bropoe Ju00 1Mo AMaroHalu, 00 Mo CTONOIY,
anbo mo cTtpoke. Torma W TpeThbe YHUCIO B ITOM JHMArOHAIH, CTOJOIE, CTPOKE
pauvoHanbHO. IlpuBenem mnpumep KBaapara ¢ POBHO TpeMsl pallMOHATbHBIMU
YHUCJIAMH.

Paccmorpum marnueckuit kBaapar u3 0, 1 u -1:




YMHOXHUM Bce uncia Ha KopeHb u3 2. [loaydnm ucKoMBbIil KBaIpar:

0 \2 2
2 0 \2
\2 -\2 0

- 12 |-1
1

0 00
1/-2]1

3aMeTuM, 9TO TPH PallMOHAIBHBIX YUCIIa MOTYT OBITh U B OAHON EHTPAIBLHOM
cTpoke. PaccmoTpuMm KBazpar:

YMHO>XKMM BC€ 4HcCJjia Ha KOPCHb M3 2. HOJ'Iy‘-IHM HCKOMBIM KBaJpart:

-\2 \2X2  |-\2
0 0 0
\2 A2X2 V2

OTMeTHuM, 4TO €ciid MOBEPHYTh ATOT KBajpaT Ha 90 rpamycoB, TO MOTy4HM
KBaJIpaT ¢ TpeMs paliOHAIbHBIMUA YUCIAMH B IIEHTPAIILHOM CTOJIOIIE.
PoBHO 4 panMOHAJIBHBIX YUCEN B KBaJpaTe C pallMOHAIBHOW Marndyecko cyMMoun
OBITH HE MOXKET. JIeCTBUTENLHO, TPH YHCIIAa U3 OTUX YETHIPEX PAIMOHATIBHBIX YHCEIT
3aHHUMAIOT CTPOKY, CTONOel Wiu auaroHanb. OctaHeTcss oAHO uucio. Tak Kak B
LEHTPE palMOHAIBHOE YHCIO, MOJTYy4YaeM, YTO HaWIeTCsl WU JUaroHalb WJIU
LEHTpalbHasi CTPOKa WJIM LEHTPAJIbHBIA CTONOEL € JBYMsS pPalMOHAJIbHBIMU
yucinamu. Torma © TpeTbe 4YMCIO B JTOM JUAroHajd, CTPOKE, CTOJIOLE
palMOHAIIBHOE. 3HAUNUT, UMEETCS 110 KpaHEN Mepe S5 pallMOHAIIBHBIX YUCEIL.

PoBHO 5 pamumoHanpHBIX YHCEN MOTYT pacnojiaraTbCs WJIA Ha JBYX
JIMArOHAJISX, UM B IEHTPAJIbHOM CTOJIOIE U LICHTPAJIbHOM CTPOKE.

[IycTh 5 panmoHaIbHBIX YKCEI PACIIONOKEHBI HA IBYX AUArOHAJIX:

gl |il g2
12 g0 |i3
g3 i4 g4
3necy q1,92,93,94,0 — HekoTopble pamuoHaNbHBIC uncia, 11,12,i3,i14 —

HEKOTOPBIE UPPALMOHAIBHBIE YHCIIA.



IIycte M — marndeckas cymma kBajpara, M — panmoHanbHOe yucio. Torna
B [IEPBOM CTPOKE CyMMa 4ncel paBHa M:
ql+il+q2=M,
11=M-ql-q2.
Torna uncno 11 — panuonansHoe. [IpoTuBopeune.
[Iycts 5 panuoHaNbHBIX YHMCEN PACHOJOKEHBI B IIEHTPAJIbHOM CTOJIOLE U
LIEHTPaJIbHOU CTPOKE:

i1 gl Q2
g2 90 g3
i3 g4 4

Bocnonb3yemcs ciieayromyM U3BECTHBIM TEOpeTUUeCKUM (hakToM (cM. [2],
cTp. 78).
Jns cyliecTBOBaHUSI Maruyeckoro Kpajpara W3 9 MpOU3BBOJIBHBIX YHCEI
HEOOXOJMMO U JOCTAaTOYHO, UTOOBI TAaHHBIC YMCIIA UMEITH BUI:
a, atn, at2n, atd, atntd, at2n+d, a+2d, atn+2d, a+2n+2d,
rae a, d 1 n — MpOU3BOJIbHBIC YHCIIA.
KBaapar umeet Bu:

a+d+2n |a a+2d+n
a+2d atd+n |a+2n
a+n a+2d+2 |a+d

n

Marunueckasi cymma Takoro kBajapara pasHa 3(a+n+d).
[Tomyuaem, uro ql=a, 3Ha4uT, a — panMoHalbHOE uKcio. [lanee, uncna a+2d u a+2n
palMoHalibHble. BBUIYy panvoHaIbHOCTH Yuciaa a Torma d U n — TOXKe
palMoHaJIbHbIC YUCTIA.

[Tony4yaem, 4yTo yucio il, paBHOE CyMMe TpeX palMOHAJIBHBIX 4yucen a, d u
2n, TaKxke panuoHaibHO. [IpoTnBopeune.

PoBHO 6, 7 1 8 palimoHaNbHBIX YHCEII, OUEBUIHO, OBITH HE MOXKET.

3) Bce 9 uncen moryt ObITh pallMOHATBHBIMU. TpPUBUAIBHBIN IPUMEpP: BCE YUCIIA
paBHbI 1.

Teopema qoka3zana

3amMeuadnue. B nearpe marndeckoro KBajpara He 00s3aT€IbHO CTOUT
yucio 0, Kak B MPUBEJCHHBIX BBINIE MpuMepax. YToObI T0Ka3aTh 3TO, MPUOABUM K
KaXXJIOMY YHCJIy MarudeCcKoro KBaJpara ¢ paliMOHaJIbHOM Maruuyeckom cyMmmon M u
C HYJIEM B LICHTPE MPOU3BOJIBLHOE pallMOHATIBHOE YuCho 1. Torna Marmyeckas cymma
HOBOT'O Marm4ecKoro KBaJpara ¢ TAKUM K€ KOJIMYECTBOM UPPALUOHAIBHBIX YHCEI
paBHa M+3r1, a B IEHTpe KBaapara CTOMT YUCIIO T.

CJIEACTBUE. HauOGonpliee KOJIMYECTBO HPpAlMOHATIBHBIX 4YHCEN B

8



Maru4eckoM KBajpare 3 Mmopsijika ¢ paluOHaIbHOW Marn4eckoi CyMMoil paBHO 8.
5. Marudeckue KBaaparbl 4 NOPSIKA ¢ PAITHOHAJbHON MArH4eCKOM CyMMOM

B 1. 2 6b110 g0Ka3aHO, 4TO W3 9 UppalMOHATBHBIX YUCE HEJIb3sl COCTABUTh
Maru4eckui KBajpar 3 mopsiaka ¢ palimoHaJIbHOW Marudecko cymMmmon. Bo3Hukaet
€CTECTBEHHBII BOMNPOC, MOXHO JIA M3 HPPALUOHAIBHBIX YHCEI COCTAaBHUTH
Maru4eckui KBajpar 4 mopsjka ¢ palfdOHaJIbHON Marudyeckoi CyMmmMomn?
JlokaxkeM, 4TO OTBET HA 3TOT BONPOC MOJOKUTEIIbHBIMN.

TEOPEMA 3. CymecTByeT Marudeckuid KkBaapar 4 mnopsaka wu3
VPpaLMOHAIBHBIX YHACEJ, UMEIOIINNA PALMOHAIBHYIO MAarH4€CKYI0 CYMMY.

Jloxka3zaTenbcTBoO. PaccMoTpum m000i Marnueckuii KBaapar mopsaka
4, HanpuMmep, Marndeckuil keaapar Jlropepa:

Marunueckasi cymma KBajpara paBHa 34.

BoruTeM u3 kaxxaoro unciia kBaapara uncio 34/4=17/2 u pe3yabrar yMHOKUM
Ha 2. [Tomyunm Marmdeckuii KBaapar ¢ palliOHaJIbHOW Marnyeckon cymmon 0:

15 |-11 -18 |9
-1 3 5 -1
1 -5 -3 |7
-9 113 11 -15

Kaxnoe uncino B 3T0M KBagpaTe HE paBHO HYJII0. YMHOKUM KaKJI0€ YHUCIIO Ha
KOpeHb U3 2. [TomyuynM Marnueckuii KBaapar:

\2X15 |-V2X11 |- \2X9
\V2X13

\2X7 \2X3  \2X5 -2

\2 -\2X5 -\2X3 \2X7

-2X9 [V2X13 [\2X11 |-V2X15

COCTaBJICHHBIN U3 16 UppallMOHATIBHBIX YUCEN, MarM4ecKasi CyMMa KOTOpOro paBHa
pauuoHaibHOMY unciy 0.
Teopema nokaszana.



3akjaoueHue

B paGote npoBeneHo uccienoBaHue Marndeckux KBaaparoB 3 u 4 mopsaka,
COCTaBJICHHBIX U3 MPPAIMOHAIBHBIX YHCEJ, HO MMEIIMX palMOHAIbHYIO
Marm4yeckyr cymmy. [lokazaHo, 4To Maru4ecKux KBaJpaToB 3 Mopsjika ¢ TAaKUMHU
CBOMCTBAMH HE CYIIECTBYeT, a 4 TOpsjaKa — CyIIecTByeT. J[asg Marmdeckoro
KBajJpara 3 MopsaKka C PalMOHAIBHOM MarudecKol CyMMOM IOJHOCTBIO pellieH
BOITPOC O BO3MOXKHOM KOJTMYECTBE PAIIMOHAJIBHBIX U UPPAITMOHATBHBIX YHCEIL.
Pemenue aHamoOTWMUYHBIX 3ajad JUII MarmdecKuX KBaApaToB OOJee BBICOKHUX
MOPSAKOB MPEANoIaracTcs B Oyayiiem.
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