OcHoBHasI TeopeMa apuMeTUKHI

Kaxkjioe narypajibHoe umucio n > 1 MOXKHO €J1MH-

CTBEHHBIM 00pa30M PAasJIO’KUTh B IPOUBBEJICHIE IPOCTHIX

qucesr p1, P2, -
dl, dg, S 7dn; TO €CTb

. . Pn B HEKOTOPLIX HATYPaJIbHBIX CTCIICHAX

_ adido d
n=pypy ...-p,
Torna KommuecTBo gejuTesIell Yiucia 1 Bblaucsiercs 1o gop-
MYyJIe

N=(d+1)-(d+1)-...-(d,+1)

CBoiicTBa JIEJUMOCTH

[Iyer n,m,d € N.

@ecciu n 1 m jaendarcs Ha d, To Jis a100bx k, [ € 7 uncia
kn + ml nengarea na d.

@ecin n jlennTed Ha d, a m He JeanTed Ha d, To 1 2
nesinTed na d.

@ eci N JIeJINTe Ha m, M jlegntesd Ha d € Zi, To N JIeJINTCs
Ha d.

Occinn gemres nHad n l, d,l € Z, HOJ(d,l) =1, ton

neantesd Ha d - L.

[ [pumep, riie BeTpevyaeTes

Harypajibhble uncia 3n + 2 u 8n + 3 jiejdres Ha HaTypaibHoe

p = 1. Haitnure p.
» [lo croitctry (1) 7 = 8(3n+2) — 3(8n+3):p, ciegoBarebHo,

p = (. DTO BepHO, Hanpumep, 1pu . = 4. =

ApudMeTnKa 0CTaTKOB

[lycTs Bee amenia jjaee — 1edble.
e Yucsio n geauTed Ha YUCI0 d, ec/id CYIIeCTBYeT Yncio k
Taxkoe, 4To N = kd.

e OcTaTKoM 4Yicja N Ipu JeaeHnn Ha d Ha3bIBaloT UUCIo T,
Takoe 0 < r < d— 1, uro n — r nenured na d. Takxke 7
Ha3BIBAIOT OCTATKOM 4YHcJa M 110 Moay/io d. Vmeer mecto
npejicrapienne n = kd + r, k — HemnojiHOe JacTHOE.

o [Iyvers d > 1. JIBa umcia m 1 m HA3LIBAIOTCS CPABHUMBIMU
10 MOJIYJIIO d, eC/In Y HUX OJJMHAKOBBIE OCTATKU IIPU
nenennn Ha d. Obosuadenne: n = m (mod d).

CBoficTBa:
®a = b (mod
®a = b (mod
®a = b (mod

(mod m), To a = ¢ (mod m)

(mod m), To
n ac = bd (mod m)

[ [puMmepnl, T/1e BeTpedaeTcsd

°13=1(mod4) = 13" =1 (mod 4)

© 62" +1 =0 (mod 7), tax xak 62" = (=1)*"* (mod 7).
ciesoparenpo, 62" +1=—14+1=0 (mod 7)

o Haityinre nocsiemioo nndpy unciaa 23910 . 1514191 . 208

6102

» YT00LI HaliTh noc/ieHIo TUPY Yncaa, HY»KHO HallTn
OCTATOK 1Ipu JlesieHnun Ha 10 sToro umncia.

1) 239! = (= 1)1 =1 (mod 10)

2) 151419 = 4% (mod 10). Tax xak 4! = 4 (mod 10),
4* = 6 (mod 10), 4° = 4 (mod 10) u 1., TO

41 = 6 (mod 10).

3) 2086 = 612 (mod 10). Tax xak 6 = 6 (mod 10),
6° = 6 (mod 10), 6° = 6 (mod 10) u 1., TO

612 = 6 (mod 10).

Taxum obpaszowm,

2391001514191 208612 = 1.6 - 6 = 6 (mod 10). IToce s
nudpa pasHa 0. |

18 zajianne u3 K1

[Tpusnaku jgenumoctu yucia n € N

® n JIeJINTCs Ha 2, ec/in Nocje/[Hssl 1ndpa vnciaa n — 3To
0,2,4,6 unn 8.

o n jenutcsd Ha 3 (Ha 9), ecan cymma 1udp UnCIa 1 JIeJINTCsT Ha
3 (na 9). IIpuuem ocraTok oT jeeHus cyMMbl udp Ha 3 1in

9 papeH ocTaTKy IIpu JeJIeHUN caMoro 4yucia 1 Ha 3 uian 9
COOTBETCTBEHHO.

o n jlesiutest Ha 4 (Ha 8), ecsin nocsiejinue jie (mociejinue Tpu)
nupbl dncia 1 00pasyIoT ducIo, jgessieecst Ha 4 (Ha 8).

® 1 JICJINTCS Ha D, ec/n nocseIHdgsd nudpa dnciaa n — 51o 0 min

D.

e n jlesnTesd Ha 11, ecaim MOJIy/Ib pasHOCTH CYMMBI TP,
CTOSIIIINX Ha YETHBIX MECTaxX, 1 CYMMBI UMD, CTOSINX Ha
HeUeTHBIX MecTax, JleJiuTcsd Ha 11,

Coiicrsa cymm S(n), S(m) uudp ducen n,m € N

JItoboe unco m B JIECATUYHON 3allllCl MOYKHO IIPEJICTaBUThH
B BUIE I = Grap_1...a1ap = 10%a; + 10" a1 + ... +
10a; + ay,

re a; € {0,1,2,...,8,9}, ar # 0. Torya cymma nudgp auc-
Jla . — 39TO0 S(n) =ag+a1+ ...+ ar._1+ ay.

[ [pnMmep, rie BeTpeyaeTes

® 3alnch MEeCTU3HAYHOINO Yncjia HaunHaeTcsd nudpoit 2. Eeinm
STY 1UMPY MEPEHEeCTU ¢ IePBOii MO3UIINKT Ha MOCJIEIHION,
COXPAHMB MOPSIJIOK OCTaJILHBIX II(PP, TO BHOBL IOJYIEHHOE
qucsio OyaeT BTpoe OoJbllle nepBoHadaabHoro. Haijtanre
[epBoHAYAIbHOE TNC/IO.
» [IycTb nckomoe unciio 2abede. Torna 3 - 2abede = abede?.
[Iyers @ = abede, Torna

3-(2-10°+2) =10z +2 < 599998 = Tz & x = 85714

CiaesioBaTesibHo, N = 285 714. n

e [Iyctb n € N. Ero yMHOXKIIN Ha 1M, TIOJIYUEHHOE U3 N
repecTatoBkoil 1udp. Morio i Ipu 9TOM HOJIYUNTLCA U0
278127547
» Yuciao 27812754 nenuresd Ha 27, HO He JlesnTces Ha S1.

(1) n pesmrest va 9. Torya m jgenures na 9.
CuestoBaTesibio, aucyao nm geantesd Ha 81. [Tporubopedne.

(2) n ne gemures wa 9. CregoBarebHO, M He JIeINTCI Ha 9.
To ecTb KazKj0e 13 4ncesa N U M JIeJIUTCS MaKCIMYyM Ha
[IepBYIO cTenelb Tpoiiku. Ciie1oBaTebHO, NI JCIITC
MaKCUMYM Ha BTOPYIO cTeneHb Tpoiiku. [IpoTnpopeune.

OTBeT: HET.

[lyers na jgocke nanucano 100 pasianyunbiX HATYPAJIbHBIX Ul-
ces1, cyMMa KoTopbix paBHa 5120. Morker 1 Ha JJocke OBITEH
Halmmcano 4ncao 2307

» [Ipeanosnoknm, 4To Ha Jocke HammcaHo 4dmcio 230. To-

I'JIaw HaMMEHDLIIIaAd CYMMa 6y,ZL€T JOCTUT'ATBCA 11PN HallMEC€HDL-

X BO3MOXKHBIX ocTaBIIuxcd 99-tu auces, cjegoBaTebHO,
1 + 99

S o =1+24...4+984 99+ 230 =
4950 + 230 = 5180 > 5120.

I—IOJIytH/IJH/I7 q9TO HalMEHbIIIaAd BOSMOzKHaA CYMMa IIPEBOCXOIUT

- 99 + 230 =

HJaHHYIO, CJIC€I0BaTE/JILHO, OTBET. HECT. |

2022

V3 KBaipaTHOTO JI1IcTa OyMaru B KJIETKY, COJIepyKaIllero 1eIoe
YUCJIO KJIETOK, BbIpe3aJil KBaJpaT, cojiepzKaliuil 11ei0e Y1Csio
KJIETOK TaK, 9T0o ocTajaoch 124 kieTkn. CKOJIbKO KJIETOK MOT
COJIepYKaTh IepBOHAYAJIBLHBIN JUCT OyMaru’

» Tax Kak nepBoHavaJbHBIN JINCT KBaJpaTHLI, TO YCTh B

- KJIETOK. laK Kak BbIPE3aJIN TaKzKE KBa/IPaT, TO

HeM ObLIO X
[TYCTHh BbIpesaJin y2 KJIeTOK. Torja moiaydaeM ypaBHeHHE 2 —

y? = 124, oTkya
(z—y)lx+y) =124=2-2-31

Mpbl mosryunin ypaBHeHHE B IEJIbIX IUCIaX. TaknuMm oOpasoM,
KayKJIbIil U3 MHOXKUTEJIEN & — Y U T + Y sIBJIIeTCd JleJInTe1eM
qncia 124, 3uaunT, XoTs Obl 0JIMH U3 9TUX MHOYKUTEIeH Y6TeH,
TaK Kak 4€THO ync/io 124. Taxk Kkak cymMMa 11 Pa3sHoCTb YNCel
OJIMHAKOBON 4€THOCTU YeTHa, & Pa3HOil — HedeTHa, TO T U Y
IMEIOT OJINHAKOBYI0 Y6THOCTL. (Cr1e/10BaTe/IbHO, T+ Y U T — Y
yérHbl. Cej10BaTe/IbHO

T +y =2
xr —1y = 02
T+ y = 062
\x—y:2

~

Y HGpBbIOfI CUCTEMDBI II0JIYHIUJIN OTPULATE/JILHBIE 3HA9CHWA,

4TO IPOTUBOPEUYUT TMY, UYTO Uucja HaTypaabHble. CleoBa-
TeJIbHO, OTBeT: 2 = 32° = 1024. |

Brienenne nesofi yacTtu 11l OlEeHKH
BbIpazKeH Ul

e HaiinuTe Bce HaTypadbHble N, TP KarKJIOM U3 KOTOPBIX IPOOb
m? —3r+7
2n — 1

SIBJISCTCS 11EJIbIM YMCJIOM.
» Doijie/mM 11e/1yio 9acTh Jpodu, TO eCTh pa3ie/nM
JUCJAUTEb Ha 3HAMEHATE D!

> —n—2n+7 2n — 7 §
N = =n =n—1+
2n — 1 2n — 1 2n — 1
Yucao N Oyaer 1esIbIM, ecu 1eJIbIM OyIeT YnCJIo Qni_l.

Taxnm oOpasom, ducio 2n — 1 10/12KHO OBITE Jle/InTeIeM
qicna 6. Crenosarensro, 2n — 1 € {£1; +£2; +3; £6},
OTKVYJa HoJydaeM HaTypajibHble = 1;2. |

e,y € N, JUisl KOTOPBIX BbITIOJHEHO PABEHCTBO
v?(y — 5) + 4w — 4 = 0. [Ipn KakoMm @ 3Ha4enne Y
HalMeHblee!
» Tak Kak duc/ia HaTypaJjbHble, TO €CTh T = 1, TO Bblpasum

Y :
4o — 4

T2

Yy =95

Yy IpUHUMACT HaMEHbIIIee 3HaUeHue, Koraa JIpodb MPUHIMACT
HanOoJIbIee 3HadeHne. PaceMorpum yakimio npn € > 0 :

doy — 4
fla) ="

cenenyem ee. Haiijiem 11ponsBogHyIo:

fle)= -2 72

4
CrienoBaTebHO, T = 2 — TOUKa MakcuMmyMa. Torja

fmaz = f(2) = 1. Torna nanmenbiiee sHAYCHNIE Yppip = 4. W

[ [porpeccun

e Apudnmernyeckas IPOrpeccus — 3TO MOCIEI0BATEILHOCTD
qucest {ay,}, 9ieHsl KOTOpO# CBABaHBI CIIEIYIONIM
COOTHOILICHUEM: Gy, = Qp_1 + d, TJe Yuc10 d Ha3bIBACTCs
PA3HOCTHIO apUPMETHICCKOI ITPOrPECCU.

Bayknbie paBeHcTsa:

oan:a1+(n—1)d
® y 1+ apy1 = 2ay
® Up | T+ Apik = 2ay,

a; + a
S, = 12 “on

. Sn:2a1+(;_1)d-n

o [ eomeTpuyecKas POIPEccust — 3TO I0CIE10BATEILHOCTD

qrcest {by, }, WiIeHbl KOTOPO#i CBS3aHbI COOTHOIIEHNEM
b,, = b,—1 - @, e 4nciI0 q Ha3bIBaETCs 3HAMeHATeJeM
FreoMeTpu1ecKomn Mporpeccuu.

Bayknble paBeHcTsa;

® bn:blq

® \

[ [pnmep, e HCIoJIb3YeTCsd

JlaHbl M pasINIHBIX HATYPaAJILHBIX YMCET, COCTAB/IAIONNX apud-
MEeTHUeCcKYI0 Iporpeccuio (n 2= 3). Haiijinre Bece BO3MOXKHbIE 3HA-
JeHUs M, eC/In CYMMa BeexX JIaHHBIX duces1 paBHa 129.

» [[yceTh nepsolil 4ieH paBeH @, pasHocTh paBHa d. Torna 129 =
0,5(2a + d(n — 1))n, orkyna (2a + d(n — 1))n = 2 - 3 - 43
CieJloBaTe/IbHO, N gBJISIETCs JleqnTesieM dncia 2 - 3 - 43.

[Tpu n > 43 umeem (2a +d(n — 1))n > (24 1-42) - 43 =
44 - 43 > 2 - 3 - 43. Cnenoarenbio, n = 0 wim n = 3.

[lpy n = 3 nonyuum a

d = 43. Torna ycioBrio 3aja4un yJio-
BiaeTBopstoT ¢ = 1 u d = 42. Tlosyunm 1oc/ieoBaTebHOCTh
1,43, 85.

[Ipy n = 6 nonyanm 2a + 5d = 43. Torga ycnosuio 3ajgaqn
yiosiersopstor a = 4 u d = 7. Ilosyunm 1ocsiejioBaTe/IbHOCTD

4,11, 18, 25,32, 39. -

Jlmnefinoe n1nodaHTOBO ypaBHeHNE

by =-c,a,b,ce L, x,y € 7.

(OHO MMeeT pellenust Torjaa 1 TOJIbKO TOrJa, KOrJa ¢ JeJTNTCs

9TO ypaBHEHUE AL

na HO/l(a, b) = d.

Torna a = a1d, b = bid, ¢ = c1d. Ecin (xp; yg) — HekoTo-
pOE HaCTHOE DELICHUE YPABHEHU, TO BCE DELICHUS 3a/1a10TCsl
dbopmynamu x = xg+ bit, y = yo + a1t, t € Z.

Kak HaliTin yacTHOe pelleHne JUHEeHOIro

IMOaHTOBOIO YpaBHEHUS

[IycTh nano ypasHenue bx — 7y = 3. Bripasum
o y+3 2y+3

5 77 5

Ocratok 1pu jesennn Ha b uncia y pasen r € {0;1;2;3;4}.
Torna y = 5k + r, orkyna nojaydaem 2y + 3 = 10k + 2r 4+ 3.
CiuegoBaTeabHO, 21 + 3 HOJKHO JIeJUThC Ha . 3HAUUT 1 = 1.

Tornay=5k+1ux =1y 10]g+5:7k—|—2.

X




