I[TPUMEPEHI PEILIEHMA 3AJTAY

Ilpumep 1. Onpeaenuts YUCI0 UHBEPCH B IepecTaHoBke 4, 3, 1, 2.

Pemenue: IlepBoe uncio B 1aHHOM MepecTaHOBKE €CTh 4, OHO 00pa3yeT MHBEPCHIO C YuciamMu 3, 1,
2. IMepexoanm k cnexyroniemy guciy, 3. OHo oOpasyer uHBepcuu ¢ 1 u 2. [lepexoanm K clemyromemy
yucny, 1. Equauna ve oOpa3zyeT MHBEPCUI HU C OJTHUM U3 TIOCIEAYIOIINX YUCE.

CymmapHoe uncio uHBepcHii paBHo: 3+2=5. Takum 00pa3om, B JaHHOU MEPECTaHOBKE 5 HMHBEPCHUH.

Ilpumep 2. OnpenenuTh YUCIO WHBEPCHH B MEPECTAaHOBKAX M yKa3aTh OOIIWH MPU3HAK TEX 71, JJIA
KOTOPBIX 3Ta MEPEeCTaHOBKA YETHA, U TEX, JIJIs1 KOTOPHIX HEUETHAs:

a)l1,4,2,3,5,8,6,7, ..., 4n-3,4n, 4n-2, 4n—1;

0)2,6,...,4n-2,3,7,...,4n-1,4,8,...,4n,4n-3,..., 5, 1.

Pemenue: a) B aTtom npumepe nepecranoBka u3 uncen 1, 2, 3,...,4n. 4n 9ucen pacroaoKeHbI B P
TakuM 00pa30M: OHU Pa30UTHI HA YETBEPKH YMCEIN, T/Ie B KAKOM YETBEPKE HA IEPBOM MECTE CTOUT YHCIIO,
KOTOPOE IpH ACJICHUH Ha 4 1aeT OCTaToK |; Ha BTOPOM MECTE CTOUT YUCIIO, KOTOPOE HALEI0 AEIUTCS Ha 4;
Ha TPEThEM MECTE — OCTATOK 2; Ha YETBEPTOM MECTE — OCTaTOK 3. Ynca Kaxa0i Mocieayomei 4eTBepKu
OoJiblIie yucen JIF0oH npeapiaymiei yeTBepku. OOmui BU YETBEPKHU 3aaH MOCICIHEH YeTBEPKON YHCel
B nepectaHoBke 4n-3, 4n, 4n—2, 4n—1, rae n=1, 2, ... , n — HOMEp YETBEPKHU B HAIIEM psijie. 3amuIIeM
HaIlly IepecTaHOBKY, T00OABUB TPEThIO M YETBEPTYIO YETBEPKH YHCEIL:

1,4,2,3,5,8,6,7,43-3,43,43-2,43-1,44-3,4-4,44-2,4-4-1,...,4n-3, 4n, 4n-2
4n-1,wm 1, 4, 2, 3,15, 8, 6, 7,| 9, 12, 10, 11,|]13, 16, 14, 15,| ...,| 4n-3, 4n, 4n-2, 4n—1. 3ameTum, 4TO
WHBEPCUU UMEIOTCS TOJIbKO BHYTPU YETBEPOK.

[TogcunTaeM WMHBEPCUMM B KaXJOW YETBEpPKE: B MEPBOM YETBEPKE — 2 MHBEPCHUH; BO BTOPOM — 2
WHBEPCHUH; B TPEThEI YETBEPKE — 2 MHBEPCUU; B YETBEPTOM — 2 MHBEPCUM M TaK Aajie€ B MOCIEAHEN n-0i
YeTBEepKe — 2 WHBEpCHH. TakuMm 00pa3oM, CyMMapHOE YHCIIO MHBepcui 2+2+2+...+2+2=2n. 2n 4yeTHOE
JUTSL TI000T0 7.

0) 4n uucen pa3domIM Ha 4 TPYIIIBI U PACIIONIOKUIN 3TH TPYIIBI TAKUM 00pa3oM: B TIEPBYIO TPYIITY
3amucaiy BCe YKClia, KOTOPbIE IPH JeJIEHUH Ha 4 Jal0T OCTaToOK 2 — 3To yucna 2, 6, 10, 14, ..., 4n—2 Bcero
1 4uCel; BTOpas Tpyla — 4Yucia, KOTOphle pu JeaeHuu Ha 4 naroT octatok 3: 3, 7, 11, 15,..., 4n—1 —
BCEr'0 7 YUCEI; B TPETHIO IPYIIIY 3alIMCaHbl BCE YUCIIa, KOTOpBIE Haleno Aensarcsa Ha 4: 4, 8, 12, 16,..., 4n
— BCEr0 /7 YHCEIT; B YETBEPTYIO I'PYIITY 3alMCaHbl BCE YUCIIA, KOTOPBIE MPH JEJICHUH Ha 4 Jar0T OCTaToK 1,
HO 3TH 4Yucia (B OTIUYHME OT TPEX MEPBBIX TPYII, TJe Yuciia ObUTKM 3alUCaHbl B TOPSIKE BO3pACTaHUS)
3amucany B yObIBaromieMm nopsiake: 4n—3, 4n—7, ..., 13,9, 5, 1. 3anumem emie pa3 Halry IEpPeCTaHOBKY: 2,
6,10, 14,18, ...,4n-2,3,7, 11, 15, 19,..., 4n—1,4, 8, 12, 16, 20,...4n,/4n-3, 4n-7,...,13,9, 5, 1.

Tenepp HailleM HHBEPCUU:

1) [ToacunTaem 4MCIO MHBEPCUH, KOTOpBIE 00pa3yloT YMCIa MEPBOW TPYNIBI C YUCIAMU BTOPOIA,
TPEThE U YETBEPTOM IPYIIIL:

2 00pasyeT OJJHy WHBEPCHIO C YUCIIOM 1;

6 — yeThIpe uHBepcHuu (¢ unciaamu 3, 4, 5, 1);

10 — cemb unBepcutii (c uucnamu 3, 7,4, 8, 9, 5, 1);

14 — necatb UHBEPCUI;

18 — TpuHanLaTh UHBEPCUI,

U TakK janee,

4n-2 — 3n—2 unBepcuil (uncino 4n—2 oOpa3yeT MHBEPCHIO C KaXIbIM, CTOSIIMM 33 HUM YHUCIIOM,
kpome 4n—1 u 4n).

CymMmapHOE 4MCII0 MHBEPCUM NJIs YMCEJ MEPBOM TPYIIIBI C YUCIaMU BTOPOW, TPEThEH, 4eTBEPTOU
TPYIIIL:

1+4+7+10+13+...+3n-2 00603HaUNM €10 Y.
Nmeem cymMmmy 7 4ieHOB apuPMETHIECKON TPOTPECCHH, Pa3HOCTh KOTOPOM paBHa 3.



Y1=(1+3n-2)n/2=3n—1)n/2.

2) [MogcunTaeM YMCIO WHBEPCHUN, KOTOPHIE 0OPa3yIOT YKMCIIa BTOPOM T'PYIIIBI C YACIAMHU TPEThEH H
YETBEPTOU IPYIIIL:

3 — OJIHY MHBEPCHIO;

] — TpU UHBEPCUH;

11 — ngaTh MHBEPCUT;

15 — ceMb uHBepcuid,

U TaK janee,

4n-1 — 2n—1 unBepcuio (uncno 4n—1 obpa3yeT MHBEPCHUIO C KaXKIbIM, CTOSIIUM 32 HUM YHUCIIOM,
KpoMe 4ucia 4n) .

CyMMapHOe YUCIIO HHBEPCU 0003HAYNM:

Yo=(1+2n—1)n/2=n".

3) [loacunTaeM YHCIO UHBEPCHUIl, KOTOPBIE OOPA3YIOT YUCIIA TPEThEeH IPYIIBI C YUCIAMH YETBEPTON
TPYMIIbL:

4 — oJIHy UHBEPCHIO;

8 — IBe MIHBEPCHUH;

12 — Tpu uHBepcum,

U TaK jaiee,
4n — n UHBEPCHUH.
Ys=(1+n)n/2.

4) IloncurTaeM UHBEPCUU B YETBEPTOU IPYIIIIE YUCEI:

4n—3 — n—1 uHBepcui;

4n—7 — n—2 uHBEpCUH,

U TaK janee,

13 — Tpu uHBepcuy;

9 — nBe MHBEpCHUH;

5 — OJIHY UHBEPCHIO;

1 — HOJTb UHBEPCUH.

Ys=(n—1+0)n/2.
OO61iee yncI0 UHBEPCH B TAHHOU TepecTaHoOBKe: Y=Y |+V,+Y3+Yy;
Y=3n—D)n/2+n*+(1+n)n/2+(n—1)n/2;
Y=(Tn*-n)/2=n(Tn-1)/2.

Ocraercs BBISICHUTD, NIPU KAKUX 3HAYEHUSIX /1 3Ta EPECTAHOBKA YETHA, U MPU KAKUX HEUETHA.

PaccmoTpuM yeTkipe cityyas:

a) n=4k, rne k1N,

Y=4k(28k—1)/2=2k(28k—1) — yeTHOE UHCIIO;

0) n=4k+1, rne k npuHaanexur N,

Y=(4k+1)[7(4k+1)-1]/2=(4k+1)(28k+6)/2=(4k+1)(14k+3) — HEUETHOE UUCIIO;

B) n=4k+2, rae k npuHAIISKUT N,

Y=(4k+2)(28k+13)/2=(2k+1)(28k+13) — HeueTHOE UHUCIIO;

r) n=4k+3, e k npuHaanexur N,

Y=(4k+3)(28k+20)/2=(4k+3)(14k+10) — gyeTHOE UHKCIIO.

Takum oOpa3om, mpu n, NpUHAATEKAIEM MHOXKeCTBY {4, 8, 12, 16...}U{3, 7, 11, 15,...} — Hama
MepecTaHOBKAa YeTHAs, a MpU n, MPUHAJISKameM MHoxecTBY {1, 5, 9, 13,...}U{2, 6, 10, 14,...} —
IIepeCTaHOBKA HEYETHASI.

[IpoBepumM cripaBeAIMBOCTh HAIIETO PELICHUS JUIS YaCTHBIX CIy4yaeB, Hampumep: a) n=1 — uMmeem
IIEPECTAHOBKY U3 YeThIpeX uucen 2, 3, 4, 1. [IpocThiM moACUYETOM BBIACHSIEM, YTO B HEW TPU UHBEPCUH (110
Hame# popmyne Y=n(7n—1)/2, Y=1(7-1-1)/2=1-6/2=3 unBepcun — BEpHO);



0) n=2 — Oyzer mepecTaHoOBKa U3 BOochMH umcen 2, 6, 3,7, 4, 8, 5, 1 — B Heit Y=1+4+1+3+1+2+1=13
(mo popmyne Y=2(14—1)/2=13 unBepcuii — BEpHO) U TaK Jajee.

Ipumep 3. Craenyroiiue TOJCTAaHOBKH pAa3IOKUTh B MPOU3BEACHUE HE3aBUCHMBIX IIUKIOB, B
MIPOU3BEACHNE TpaHCIO3UIHit. ONpeaeuTh YeTHOCTh MOACTAHOBKH TPEMs CIIOCOOaMHM:

1 2 3 4 5 6 7 8 9 10 11
a) A= ;

2 3 4 5 1 11 10 9 7 8 6

1 2 3 4 5 6 .. 3n—-2 3n-1 3n
0) B=

321 6 5 4 .. 3n 3n-1 3n-2
Pemmenue:

a) 1) IlogcyeTom uncna UHBEPCH B BEpXHEW M HWKHEH CTPOKaX MEPECTAaHOBKHU OMpPENEsieM, YTO
MI0/ICTAaHOBKA Y€THas (CyMMapHOE 4MCI0 HUHBepcuil — 18).

2) Paznoxxum B mpou3BeeHNE HE3aBUCUMBIX ITUKIIOB A=(1 23 4 5)(6 11)(7 10 8 9).

HexpemeHt paBeH d=n—s=11-3=8. [lo nekpeMeHTy MOJICTAHOBKA TOXXE YETHAI.

3) Paznoxxum B mpowmsBeneHue tpancmnozummii 4= (1 2)(1 3)(1 4)(1 5)(6 11)(7 10)-

- (7 8)(7 9). IlogcranoBky A pasnoxXuwid B NpoU3BeJAeHUE BOCbMHU TpaHcnozunuil. [lo uwmcny
TPAHCIIO3ULIMN MOJCTAaHOBKA TOXKE 4YeTHasd. TakuM o0pa3oM, Tpems crnoco0aMu YCTaHOBUJIM, YTO
MOJICTAHOBKA YETHASI.

Paccmorpum ciyuaii 6:

1) Ilo uncny uHBEpCHil B BEpXHEW U HIDKHUX CTPOKAX, YETHOCThH MOJICTAHOBKHU 3aBUCUT OT YKCIA 7.
Ecimu n=2k, TO ecTh 4E€THOE YMCJIO, TO MOACTAHOBKA YETHAasA, a €CliM n=2k+1, TO MOACTAHOBKA HEYeTHAas.
(CymmapHoe uncio uHBepeuii 3n).

2) B MOXHO pa3JIOXKUTh B IpousBeaeHue 2n mukioB: B=(13)(2)(46)(5)...(3n-2 3n)(3n--1) (xaxnas
TpOWKa YHCeN JaeT NBa MUKia). d=3n-2n=n. Takum oOpa3om, MO JEKPEMEHTY MOJCTAHOBKA YeTHAs, €CIH
n=2k u eciii n=2k+1, moACTaHOBKA HEYETHAs.

3) B=(13)(46)(8 10)...(3n-2 3n). B MOXHO TPEJICTAaBUTH B MMPOU3BEACHHUE 7 TPAHCIIOZULIUHN (KaXKIast
TpPOMKa Ynces JaeT OAWH IUKJI JJIUHBI 2 (TPaHCIO3UIMI) U OJUH LUK JUIMHBI OJWH, TO €CTh BCETO 21
IUKJIOB, U3 HUX /1 ITUKJIOB JIIMHEI JIB).

MosxHO J0Ka3aTh, YTO €CIM HEKOTOpasl CTElEHb LUKIA paBHA €IUHUIE, TO MOKa3aTelb CTEIECHU
JEJIUTCS HA ATTUHY UK.

Cpenu Bcex cTemeHell MOJACTAHOBKH, paBHBIX €IUHUIE, HAMMEHbIIUMN I[OKa3aTelb pPaBeH
HauMEHBIIEMY O0IIeMY KPaTHOMY JUTHH IIUKJIOB, BXOSIINUX B pa3I0KEHHE TOJICTAHOBKH.

Ilpumep 4. Haiitn A" rue

(12345678910)

35 41 7 10 2 6 9 8

Pemenue: Paznoxxum 4 B npoussenenue mukiaoB A=(134)(257)(6 10 8)(9). Haumensmiee obmiee
KpaTHOE JJIMH LUKJIOB PAaBHO 3. 3HAUUT A3=E, a Torma A0=4% 4= =(A3)33*A= =FE*A4=A. Utaxk,

w(l 23 45 6 78 9 10
A= .
3541 71026 9 8

Ilpumep 5. IlepeMHOXUTH TTOJCTAHOBKH (M3 IIECTH CUMBOJIOB)
(16), (13), (24), (12), (34).

(1 2 3 4 5 6j
(16)= ,

Pemrenue:

6 2 3 4 5 1



4 3 2 5 6

2 3 4 5 6
1 4 3 5 6)

1
2

(12)(34)= (

2 3 4 5 6
6 3 2 1 5 4)

1

(16)(13)(24)(12)34)= (
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