Teopema: Yucno (n-1)!+1 ABnaerTca TOUYHOM cTeneHblo Yncna n Tonbko npu n=2,3n b5

Amumpuli Ckeopyos, LLIkona “/lemoso”, 9 Knacc

Nemma. [na Bcex coctaBHbix d, Kpome 4, uncno (d-1)! genuntca Ha d.
JloKa3aTenbCcTBO IGMMDI:

EcTb Tpu cnyyaa onAa BO3MOMKHbIX 3HAYeHWI COCTaBHbIX d, @ UMEHHO, Koraa d npeacrtaBnAeTca B snge
npon3sseneHnNA XoTa 6bl ABYX NPOCTbIX YMCen B HEKUX CTeneHAX, Koraa 3To CTeneHb HeEKOero npocToro
4yucna, 6onblias 3, U Koraa aTo KBagpat npoCcTtoro ymcna.

3anuwem KaHOHMYecKoe pa3nioxeHne Ha NPoCTble MHOXUTeNn 4Yncna n:

Cny4ali 1. k 6onblwe 1 (Korpa d npeacraBnsercs B BUAE NPOU3BELEHUNA XOTA Bbl ABYX NPOCTbIX YUCEN B
HeKkux cteneHaAx). Toraa:

d
4
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1

TaK Kak 0fHO M3 3TUX Yncen AeNNTCA Ha Pi, @ APYroe HeT, OHU He paBHbI. TaKXe 04eBUAHO, YTO 06a 3TUX
yncna meHblie, Yem d. 3HaUUT, OHM coaepxaTca cpeam uncen ot 1 go d-1.
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Cnyuali 2. k=1, 0423 (TO ecTb, KOraa n ABAAETCA TOYHOW CTEMNEHb0 NPOCTOro Yncna, 6onblueli 2). Toraa:

(d—1)1=1s2e..8(d —1): p{*e—=d

d = p]al = pl op]a'_l

3ameTum, 4To:

alfl
b # D
TaK Kak:
a1 3-1 2
pZp =P >p

OueBMAHO, 4TO 06a 3T UMCAa MeHblue, Yem d. 3HaunT, OHM cogepsaTca cpeam uucen ot 1 ao d-1.
(d=1)1=12e..pjeop o o(d=1)ipep ' =p" =d

Cnyyali 3. k=1, a,=2 (To ecTb, KOraa h ABNAETCA KBaApaTOM NpocToro ymcna). Toraa:



2
d = p;
3ameTum, 4YTo:
2 2
p>2o2p <pl < 2p <d=p,
Toraa ans Bcex NPocTbiX ymucen, 6onblumx 2, cpeam ymcen ot 1 Ao n-1 cogepKaTca umcna p n 2p.

A ecnun p=2, To d=4, Ho d He paBHoO 4. MNonyyaem:
(d—=1)1=12e..ps.o2po.o(d=1)ipep = pl=d

Jlemma noKasaHa.

,U,OKa3aTEJ1bCTBO Teopembli:

1. NycTb n paBHoO 2, 3 naun 5. na HUX yTBepxKaeHne 04eBUAHO.

2. MycTb n He paBHO 2,3 1 5.

(n-1)!4+1 He mennTca Ha N ANA COCTaBHbIX N. 3HAYUT N — NPOCTOE YMCO.

(n—l)!+1=n”

7

rfe r— HaTypasbHas CTeneHb Yyncna n.
(n— l)!: n -1

Pasgenum obe yacTu paBeHcTBa Ha n-1.

(n—Z)I—Sni

i=0

3ameTum, YTo n-1 ABASETCA COCTaBHbIM YNCIOM, HE PaBHbIM 4 4/1A BCeX NPOCTbIX N, 6ONbLIMX 5, TaK KaK
B 3TOM C/ly4ae n HeyeTHoe 1 n-1 yeTHoe, 6obluee 4, TO ecTb cOCTaBHoe. Torga no gaHHOM Nemme:

(n=2)1:(n-1)= ini ‘(n-1)

Monoxum, uto:

P(n)=(n-1)0(n)+P(1)

3ameTum, Yto Q(n) ABNAETCA MHOTOYAEHOM C LeNbIMU KO3GPULMEHTaMU, TaK KaK NpU AeneHnn
MHOrOY/IeHa Ha NPUBEAEHHbIN OAHOUY/IEH MOAYYaEM MHOTOYEH C LebiMn KoadduuMeHTaMn. 3HaUUT,
ansa mobbix n, Q(n) — uenoe uncno.

3HaYunT:



P(1):i(n-1)

3ameTum, 4YTo:

Torpa:

rf(n—l):>r2n—1

Monyyaem:
n—l1 .
(n-1)"2(n-1)1=n" 121" ~1=((n-1)+1)" -1=.C , (n-1) ~1>
i=0

>(n-1)" +(n-1)(n-1)"=1=2(n-1)"" -1

MNepBoe HepaBeHCTBO BEPHO, TaK KakK Ka)K,CI,bI[;I MHOXUTeNb cnesa 6onblie AMb6o PaBeEH KaxKaomy
MHOXWUTENIO CNpaBa, Nnpnuyem obe vyactu HepaBeHCTBa — 3TO NpounsBeaneHnA n-1y4ucen.

Torpga:

n—1 n—1 n—l1
(n—l) 22(}1—1) —1:>(n—1) <1
O‘-IeBVI,D,HO, 4YTO nocnheagHee HepPaBeHCTBO HEBEPHO ON1A n22, YTO ABZIAETCA NpoTUBOpPEUHNEM.

Teopema goKa3saHa.

Asmop sbipaxcaem npusHamenbHocme A. b. CkoneHkosy u A. A. 3aca1a8CKOMY 30 YEHHbIe
KomMMeHmapuu, rnosy4eHHole npu pabome Hao 3adayel.



