TPYAbI MHCTUTYTA MATEMATUKN 1 MEXAHUKU YpO PAH

Tom 21 Ne 3 2015

YK 519.17

O PACIIMPEHNAX CMJIBHO PEI'VJIAPHBIX I'PA®OB
C COBCTBEHHBIM 3HAYEHUEM 4!

A. A. Maxues, /. B. ITagyunx

Ix. Kysien npeiutozkmit 3a7iady U3ydeHusl JUCTAHIMOHHO PETYJIAPHBIX IPpadOB, B KOTOPBIX OKPECTHOCTH BEp-
IIMH — CHJIBHO PeryJisipHble Ipadbl CO BTOPBIM COOCTBEHHBIM 3HadYeHHeM < t I JAHHOTO HATYPaJbHOIO HUHCJIA
t. Panee sra 3amada 6bu1a perrena st t = 3. B npenpiayieit pabore mepBoro aBropa HadaTa IIporpamma u3y-
YEHUs JUCTAHIMOHHO PEryJIsIpHBIX IpadOB, B KOTOPBIX OKPECTHOCTH BEPIINH — CHUJIBHO PEryJIsipHbIE rpadbl ¢
HeIVIaBHBIM COOCTBEHHBIM 3HadeHueM 7, riae 3 < r < 4. B ykaszaHHO#l pabore mojydeHa pPeLyKIus K JIOKAJIbHO
HCKJIIOYUTENBHBIM rpadaM. B manHol pabore HalieHbI TapaMeTphl HCKIIIOUUTEIBHBIX CUILHO PETYJISPHBIX IPa-
¢doB ¢ HernaBHBIM cOOCTBEHHBIM 3HadeHneM 4. Kpome Toro, mokasaHo, UTO JUCTAHIMOHHO DPEryJIsIpHBIN rpad,
B KOTOPOM OKPECTHOCTU BEPIIUH — HUCKJIIOUATEbHBbIE HEICEBIOI€OMETPUYIECKUE CUJIBHO PEryJspHbIE rpadbl ¢
HEIVIABHBIM COOCTBEHHBIM 3HadYeHHEM 4, UMEeEeT CTeIeHb, He GOJbIIyIo 729.

Kurouesbie cnoBa: crektp rpada, CHIBHO peryJsipHblii rpad, AUCTAHIIMOHHO Pery/spHbIi rpad.
A. A.Makhnev, D. V. Paduchikh. On extensions of strongly regular graphs with eigenvalue 4.

J. Koolen posed the problem of studying distance regular graphs in which neighborhoods of vertices are
strongly regular graphs with the second eigenvalue <t for a given positive integer ¢. This problem was solved
earlier for ¢ = 3. A program of studying distance regular graphs in which neighborhoods of vertices are strongly
regular graphs with nonprincipal eigenvalue r, 3 < r < 4, was started by the first author in his preceding paper.
In this paper, a reduction to local exceptional graphs is performed.

In the present work we find parameters of exceptional strongly regular graphs with nonprincipal eigenvalue 4.
In addition, we prove that a distance regular graph in which neighborhoods of vertices are exceptional
nonpseudogeometric strongly regular graphs with nonprincipal eigenvalue 4 has degree at most 729.

Keywords: graph spectrum, strongly regular graph, distance regular graph.

1. BBenenue u npeaBapuTeSibHbIE PE3YJIbTATHI

Mgl paccMmarpuBaeM HEOPHEHTHpPOBaHHLIE Ipadbl 6€3 meTesib U KpaTHBIX pebep. laa Bepim-
bl a rpada I' gepes I';(a) obosHatINM i-OKPECTHOCTH BEPIIHUHBL @, T.€. moArpad, WHIYIMPOBAH-
Hblil I’ HA MHOYXKECTBe BCEX BEpIIUH, HAXOJAMUXCs Ha paccrosauu ¢ oT a. [loarpad T'(a) = I'i(a)
HA3bIBAETCSI OKPECTNHOCTLI0 BEPIIUHBL a 1 0obo3Ha4daercs [a], ecim rpad I' dukcuposan. ITomoxum
at = {a} Ula).

Cmenenvio sepuiuisb, Ha3bIBAETC THMCJIO BEPIINH B ee oKpecTHOCTU. 'pad I’ HaswiBaerca pezy-
AAPHBLM CTETIEHU K, eCJN CTeleHb Jioboi Bepiunbl ¢ u3 I pasua k. I'pad I' — enoane peeyaaprvit
epagh ¢ napamerpamu (v, k, A\, (1), €M OH COIEPKUT v BEPIIUH, PErYJIsiDEH CTEIeHH Kk, KaXKJI0e ero
pebpo JiexKuT B A\ TpeyroibHUKaxX U [a] N [b] comep:KuT TOYHO [ BEPIIUH JIjIs JIOObIX JIBYyX BEPIIVH a,
b, Haxonsgmuxca Ha paccrosuuu 2 B I'. Brosne perysspHblil rpad Ha3LIBACTCA CUALHO PERYAAPHBIM
2padom, ecIu OH MMeeT JTHaMeTp 2.

Ceasuniii rpad I' guamerpa d HazbBaeTcs JUCMAHUUOHHO DERYAADHLIM 2PAPOM € MACCUBOM
nepecedennit {bg,b1,...,b4_1;c1,C2,...,¢q}, ecau qust soboro nesoro i (0 < i < d) u st 106bIX
BepIuH u, w € [, HaXOISIMXCsl Ha PACCTOSIHUM 4 JIPYT OT JAPYTa, BBIIOJIHSIOTCs paBeHcTBa |11 (u)N
[w]| = b; u [Ti—1(u) N[w]| = ¢;. OueBugHO, YTO IUCTAHIMOHHO PErYIISIPHBIA rpad BIIOJIHE PeryJisipeH
¢ mapamerpamu k = bg, A =k — by — 1, u = co.

CucreMa MHIMAEHTHOCTA C MHOXKECTBOM TOUYEK P W MHOXKECTBOM HIPSAMBIX L HA3LIBACTCI (r-
wacmuuHot eeomempueti nopadka (8,t), ecam KaxK/1ast mpsiMast COIEPKUT TOTHO S+ 1 TOUKY, KazxKast

'PaboTa Bemosmena npu nosyiepxkke rpanta PH® (mpoext 14-11-00061).
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TOYKA JIEKUT TOYHO Ha t + 1 mpsiMoii, o0Oble JIBe TOYKHU JieskaT He Gojiee 4eM Ha OJHOM MpsMOoi u
nist moboro antuditara (a,l) € P X L HaiiieTcss TOIHO (v IPSMBIX, TPOXO/SIIIX UePe3 @ U Iepece-
karomux [ (obosznauenue pGy(s,t) wmm pGy). B ciyuae o = 1 reomerpusi Ha3bIBAETCsT 0000ULEHHDIM
wemuipery2osvrukom u obosnadaercs depes GQ(s,t). Toueunwiil epagh reoMeTpuu OIPeNEIACTCS Ha
MHOYKECTBE TOYEK P; JBe TOYKU CMEXKHBI, €CJIU OHU JIEXKAT Ha OJHON mpsiMoii. Todedwblii rpad
reomerpun pG,(s,t) cuabHO peryisiper ¢ mapamerpamu v = (s + 1)(1 + st/a), k = s(t + 1),
A=s—1+t(a—1), p = a(t+1) u HeryiaBHBIME COOCTBEHHBIME 3HaYeHUsIMA § — o, —(t + 1). Cniib-
HO PEryJIsIpHBIi rpad, mapaMeTpbl KOTOPOrO MOYKHO TPEICTABATH B TAKOM BHUJE JJISI HEKOTOPBIX
HATYPAJIBHBIX YHCEN (, S, t, Ha3bIBaeTCs ncesdozeomempuueckum epagom st pGe (s, t).

JIx. Kysnen npejoxkui 3ajady W3ydYeHUs] JUCTAHIMOHHO PErYJISIPHBIX I'PadoB, B KOTOPBIX
OKPECTHOCTU BEPINHUH — CUJIBLHO PETryJspHble Tpadbl CO BTOPBIM COOCTBEHHBIM 3HAYEHUEM < t JIJIsT
JIAHHOTO HaTypaJibHOro vmcya t. Panee sra 3amada 6buta pemena mist ¢t = 3 (em. [1-3]). B pabo-
Te [4] HavaTa mporpaMma M3ydeHUsl JUCTAHIMOHHO DETYJISPHBIX rpadoB, B KOTOPBIX OKPECTHOCTU
BEPIIIMH — CHUJILHO PETyJIsIPHBIE Tpadbl ¢ HETJIABHBIM COOCTBEHHBIM 3HAYeHHEM 7, TIe 3 < r < 4.
Tam 6blta MOTyUYeHa PELYyKIHA K JIOKAJTHHO UCKIIOYUTETBHBIM IpadaM.

IIpengioxkenue 1 [4, reopemal. [Tycmo T’ — ducmanyuonno pezyaaprodi epad, 6 Komopom
OKPECMHOCINU BEPWUH, — CUABHO PERYAAPHBIE 2Padbl ¢ HE2AABHBIM COOCTEEHHBIM 3HAMEHUEM T,
3 <t <4, u— sepuwuna epaga T' . Tozda [u] — uckarovumervrol cusvho pezyasproll epad c
HE2AAEHBM COOCTNGEHHBIM 3HAYEHUEM 4 UAU 6EPHO 00HO U3 CACOYIOWUT YMEEPHCICHU:

(1) [u] — obsedunenue uzoruposamnmvir 5-KAux;

(2) [u] — ncesdozeomempuneckuii epap ona pGs_a(s,s —4) u aubo

(1) I' — cuavno peeyaapnoi epag ¢ napamempamu (112,36,10,12), (135,64, 28,32), uau (357,
256,180,192) u s = 5,7 uau 15 coomeememsento, aubo
(1i) s=5 ul — epagp Jorconcona J(12,6) usu e2o cmandapmmoe wacmmoe;

(3) [u] — donoanenue ncesdoeeomempuuecrozo epaga oas pGs(s,4), T' — cuavro peeysaprvil
epagp ¢ napamempamu (156, 30,4,6), (190,99,48,55), (210,99,48,45), (1248,1044,868,900) u s =
5,10, 10,35 coomsemcmsenro uau s = 10 u I' — epagp Tadinopa;

(4) [u] — epagp 6 norosurrom cayuae ¢ napamempamu (40 + 1,211 —1,1), 1 € {13,15,16,18,20}
ul' — epagp Tatinopa.

CdopmymupyeM OCHOBHO# pe3yJibTaT JAHHON pabOTHI.

Teopema 1. ITycmv I' — ducmanuyuonno pezyaaprviti epad duamempa, boavuwezo 2, 6 Komo-
POM OKPECTNVHOCTIU GEPULUH, ACAAIOMCA UCKAMOUNUMEALHBLMU HENCEE02EOMEMPUUECKUMU CUNDHO PE-
2YNAPHOLMU 2padamu ¢ ne2aasHbm cobemeenmbim 3navenuem 4. Ecau u — eepwuna epaga T, mo
8ePHO 0OHO U3 YMEEPHCICHUL:

(1) [u] umeem napamempuw, (27,16, 10,8), (63,32,16,16), (135,64, 28,32), (189, 88,37, 44), (243,
112, 46,56), (279,128,52,64) uau (351,160,64,80) u I' asasemca epagom Tatinopa;

(2) [u] umeem napamempo. (85,14,3,2) u aubo T' umeem maccue nepeceuenuts {85,70,1;
1,14,85}, aubo p € {5,7,10} wau [u] umeem napamempov. (169,56,15,20) u I' umeem maccus
nepecevernud {169,112,1;1,56,169};

(3) [u] umeem napamempu (204,28,2,4) u p € {5,6,7,10,12,14,15,17, 20, 21, 25, 28, 30, 35, 42,
50} uau [u] umeem napamempun (232,33,2,5) u p € {9,11,12, 16, 18, 22, 24, 29, 33, 36, 44, 48, 58,66 };

(4) [u] umeem napamempun (243,22,1,2) uwp € {4,5,6,9,10,11,12, 15, 18, 20, 22, 27, 30, 33, 36, 44,
45,54,55,60} wau [u] umeem napamempovr (289,72,11,20) u ' umeem wmaccus nepeceuenudi
{289,216, 1: 1,72, 289}

(5) [u] umeem napamempo: (325,54, 3,10) u p € {45,50,54,65,75,78,90} uau [u] umeem napa-
mempo (352,26,0,2) u p € {4,5,8,10,11, 13,16, 20, 22, 25, 26, 32, 40, 44, 50, 52, 55, 65, 80};

(6) [u] umeem napamempun (352,36,0,4) uwp € {8,10,11,12,14,15,16, 18, 20, 21, 22, 24, 28, 30, 32,
33,35, 36,40, 42,44, 45,48, 55, 56, 60, 63, 66, 70, 72, 77,80,84,88,90} wau [u] umeem napamempo
(378,52,1,8) u pu € {35,39,42, 45, 50, 54, 63, 65, 70, 75, 78, 90, 91, 105}



O pacmupenusix CPI' ¢ cobcTBennbiM 3Hadennem 4 235

(7) [u] umeem napamempo. (441,88,7,20) u T' umeem wmaccue nepeceuenut {441,352, 1;
1,88,441}, wau [u] umeem napamempu, (505,84, 3,16) u ' umeem maccus nepecenenud {505,420, 1;
1,84,505}, wau [u] umeem napamempu (625,104,3,20) u I' umeem maccus nepecevenut {625,
520,1;1,104,625};

(8) [u] umeem napamempun (676,108,2,20) u p € {108,117,126, 156,162,169, 182,189} wau [u]
umeem napamempni (729,112,1,20) u p € {126,132,154, 162, 168, 189, 198,216,231} .

HpI/IBeﬂeM HEKOTOPbIE BCIIOMOraTeJbHbIE PE3YJIbTaThI.

JIemma 1.1. ITyemo I' — cuavrno peeyaaprod epad ¢ napamempamu (v, k, A, 1) u HE2Aa8HbLMU
cobemeertvmu snaveruamu 01 = 4, 0o, A — peayaapnviti nodepad ua I' cmenenu [ Ha w 8EPUUHAL.
Tozda 6vinosnaomea caedyrouue YmeeprHcoeHUus:

(1) (u—=4)v/(k —4) <w < (u—bOa)v/(k — 02);

(2) ecau X; — mmoorcecmso sepwun uz I'— A, emeotcroir mowno ¢ i sepwunamu ud A, x; = | X/,
mo xg - w < (v —x0)(v —w)(4 — 02)2/(2k — 4 — 02)?;

(3) ecau g = w, mo w < v(4d — 03)/(2k — 263).

HJoxaszareunnbctso. U35 nmeem Oy < pu—(k—p)w/(v—w) < 4, nosromy (pu—4)(v—w) <
(k—p)w < (u—02)(v—w). Orcrioga (u—4)v/(k —4) < w < (u—02)v/(k — 03).

[Tycre X; — MHOXKecTBO Beprint u3 I' — A, cMeXHBIX TOYHO ¢ ¢ BepummHamu u3 A, x; = | X;|.
Torma o [6, npemnozkenue 4.6.1] g -w < (v —x0)(v — w)(4 — 02)%/(2k — 4 — 02)2.

Ecin g = w, To w(2k —4 — 63) < (v —w)(4 — 02) uw w < v(4d — 03)/(2k — 265).

JlemMa mokasaHa.

JIemma 1.2. ITycmv T' — enoane pezyaaproiii epad ¢ napamempamu (v,k, A\, @), 6 Komopom
OKPECTIHOCTU 6EPWUH CUAHO peayaapro, ¢ napamempamu (V' K N i) u neznasnvmu cobemeen-
HoMu 3Havenusmu 61 = 4,69, u,w — sepwuns ud I' ¢ d(u, w) = 2. Toeda ewnoansomes caedyro-
WUE YMBEPHCOEHUS:

(1) (W' = (K —4) < p < (0 = 02)0" /(K = 02);

(2) ecau X; — mmooicecmso sepwun us [w] — [u], cmesrcror mouno ¢ i sepuunamu u3 [u] N w],
zi=|X;|, moxg-p < (v —20) (v — p)(4—02)2) (2K — 4 — 65)?

(3) ecau g = p, mo p < ' (4 — 0,) /(2K — 265).

JokaszareabcTso. Bee yrBepxieHus caegayoT u3 JeMMbl 1.1, IpUMEHEHHO! K HOrpa-
by A = [u] N [w] u3 [w].

JlemMa nokasaHa.

Jlemma 1.3 |7, reopema 20|. Hycms I' — ducmaryuonno peeyaaproiti epag duamempa d > 3 u
cmenenu k > 2. Ecau ko < 3k/2 (pasnocuavno ¢ > 2b1/3), mo evnoanaemea 00mo u3 caedyroujus
ymeeporcoeHu

(1) d=3 uT' — dsydoavhuiti epad uau epag Tatnopa;

(2) T' — epagp Joconcona J(7,3) uau 4-xyo.

Jlemma 1.4. Ilycmo ' — ducmanyuorno pezyrapnuid epad duamempa d > 3, 8 KOmMopom
OKPECTNHOCTIU 6EPULUH, CUALHO peayaaphv, ¢ napamempamy (V' K N 1) u nezaaervmu cobemeer-
Houmu 3Havenuamu 4, —m. Feau 0y = k > 01 > ... > 05 — cobecmeennvie 3navenus epaga ') mo

Qlﬁbl/(m—l)—l u9d2—b1/5—1.

Hokasareanctso. Iloreopeme Tepsusurepa [8, Teopema 4.4.3| BBIIONHSIOTCS HEPa-
BeHcTBa —m > b” = —1—01 /(01 +1),4 <bt = —1—b1/(04+ 1). Hosromy 61 < by /(m—1)—1m
0, > —b1/5 — 1.

JlemMa gokasaHa.
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2. WckaouutesbHble rpadbl C COOCTBEHHBIM 3HAYeHHEM 4

B sTom paszmene naiieHbl mapaMeTpbl HCKIIOYATEILHBIX CUILHO PeryIspHbIX rpadoB ¢ Hermas-
HBIM COOCTBEHHBIM 3HaueHHneM 4 (TeopeMa 2 — Jijisl TICEBJIONeOMETPUYIECKUX rpadoB U TeopeMa 3 —
JIUIsT OCTABIIHXCs TpadoB).

Cubno perynspublii rpad I' ¢ HerVIaBHBIM COOCTBEHHBIM 3HAYEHUEM 11 — 1 HA30BEM UCKANOYU-
MEALHBLM, €CJIA OH He IPUHAIJICIKUT CJICLYIOIEeMY CIUCKY:

(1) obbeuHEeHe U30JMPOBAHHBIX M-KJIKK;

(2) ncesmoreomerpuueckuii rpad mwis pGe(t +m — 1,1);

(3) monosnenue ncesgoreomerpuydeckoro rpada mist pGy, (s, m — 1);

(4) rpad B nosoBurHOM cityuae ¢ mapamerpamu (4 + 1,2, 0 — 1, p) /4 +1=m — 1.

OTMernM, ITO B TUC/IE HAMJIEHHBIX MTApPaMETPOB UCKIIOUATEILHBIX CHILHO PETYISIPHBIX TpadoB
¢ HErJIaBHBIM COOCTBEHHBIM 3HadeHmeM 4 nmeercs 515 HAOOPOB mapameTpos, 3 HuX 164 oTBedaroT
IICEBIOr€OMETPUIECKUM Ipadam.

Teopema 2. Ilycmo I' — uckmovumenrvnut ncesdozeomempuueckuti epag oas pGs_y4(s,t). To-
20a napamempoi (s,1) aesrcam 6 00HOM U3 CACOYIOUWUT CNUCKOE:

(1) (5,3), (5,5), (5,7), (5,10), (5,15), (5,19), (5,20), (5,25), (6,1), (6,5), (6,7), (6,9), (6,10),
(6,15), (6,16), (6,23), (6,25), (6,30), (6,37), (7,9), (7,15), (7,27), (7,30), (7,51), (7,75);

(2) (8,3), (8,7), (8,10), (8,13), (8,15), (8,19), (8,25), (8,31), (8, 5),(8 40), (8,55), (8,67),
(8,85), (8,115), (9,4), (9,7), (9,10), (9,13), (9,15), (9,19), (9,25), (9,31), (9,35), (9,40), (9,55),
(9,67), (9,85). (9,115), (9, 175):

(3) (10,15), (10,39), (10,45), (10,105), (11,28), (11,35), (11,105), (12,34), (12,60), (12,190),

(13,99), (13,135), (14,9), (14,15), (14,16), (14,23), (14,25), (14,30), (14,37), (14,55), (14,65),
(14,79), (14,100), (14,135), (14,205), (15,55), (15,187), (16,63), (16,75), (16,165);

(4) (18,175), (19,33), (19,75), (19,90), (19,147), (20,100), (21,51), (22,225), (23,133),
(24,19), (24,35), (24,45), (24,55), (24,70), (24,95), (24,115), (24,145), (24,195), (24,295),
(26,55), (27,115), (27,184), (28,198), (31,243), (32,91), (32,105), (32,259);

(5) (33,435), (34,63), (34,114), (34,135), (34,165), (35,310), (36,328), (38,255), (39,91),
(39,203), (39,385), (40,405), (43,468), (44,94), (44,160), (44,490), (47,559), (48,275), (48,583),
(49,135), (49,387), (51,235), (51,658), (52,684), (54,175), (54,325);

(6) (59,231), (64,99), (64,255), (64,315), (64,411), (69,156), (69,455), (74,217), (74,735),
(84,352), (90,645), (99,171), (104,275), (104,450), (104,775), (114,869), (114,1375), (119, 667),
(120,435), (134,598), (139,1107), (144,343), (144,1155), (174,1445), (184,846), (189,1591),
(194,1159).

Teopema 3. [Tycms I' — uckaronumensvhviti Cusbho pe2ysaphviil epagd ¢ neaaashvim cobemaeet-
Howm 3haveruem 4. Ecau T ne asasemes ncesdo2eomempuieckum 2pagom, mo e2o napamempo ae-
oHCAM 8 00HOM U3 CACOYOUUT CNUCKOS:

(1) (27,16,10,8), (49,32,21,20), (57,42,31,30), (64,36,20,20), (85,14,3,2), (85,64,48,48),
(96, 76,60, 60), (100,44,18,20), (105,64, 38,40), (115,96,80,80), (120,34,8,10), (120,84,58,60),
(121,48,17,20), (133,32,6,8), (133,88,57,60), (136,60,24,28), (144,52,16,20), (162,112,76,80),
(169, 56,15,20), (175,144,118,120), (183,52,11,16), (190, 84,33,40), (190, 144,108,112), (204 28,
2,4), (209,156,115, 120);

(2) (216,172,136,140), (217,128,72,80), (225,64,13,20), (232,33,2,5), (235,192,156,160),
(243,22,1,2), (243,220,199,200), (244,108,42,52), (256,68,12,20), (280,124, 48,60), (285,64,8,
16), (286,95,24,35), (289,72,11,20), (297,256,220,224), (300,104,28,40), (300,184,108,120),
(320, 132,46,60), (324,68,7,16), (324,76,10,20), (325,54,3,10), (325,264,213,220), (342,308,
277,280), (343,228,147,160), (352,26,0,2), (352,36,0,4), (352,156, 60,76), (352,312,276, 280);
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(3) (361,80,9,20), (364,88,12,24), (364,242,156, 170), (375,154,53,70), (375,204,103, 120),
(378,52,1,8), (391,140, 39,56), (391,208,102,120), (392,46,0,6), (392,340,294, 300), (400,84, 8,
20), (441,88,7,20), (441,256,140,160), (456,130,24,42), (456,280, 164,184), (460,204, 78,100),
(475,384, 308, 320), (484,92, 6,20), (495,304, 178,200), (497, 186,55, 78), (497,256,120, 144), (505,
84,3,16), (507, 368, 262, 280), (511,442, 381,390), (512,292, 156, 180), (529,96, 5, 20), (540, 154, 28,
50), (540,484, 433,440), (540,490, 444, 450), (552,76,0,12);

(4) (568,252,96,124), (595,144,18,40), (595,396,255,280), (625,104,3,20), (630,544, 468,
480), (630,592,556,560), (637,576,520,528), (640,284,108,140), (649,576,510,520), (657,256,
80,112), (657,328,147, 180), (664, 170,24, 50), (665,384,208,240), (667, 96,0, 16), (676,108, 2, 20),
(676,225, 54,85), (704,228,52,84), (715,224,48,80), (729,112,1,20), (729,208,37,68), (729,448,
262,296), (730,324,123,160), (731,480,304, 336), (760,264, 68,104), (760,414, 208, 246);

(5) (768,708,652,660), (784,116,0,20), (784,522,336,370), (800,204,28,60), (800,564,388,
420), (837,760,689, 700), (847,576,380,416), (847,752,666,680), (875,304,78,120), (924,312,
76,120), (925,374,123,170), (925,448,192,240), (925,704,528,560), (931,480,224,272), (976,
858,752, 770), (1000,444, 168,220), (1008,532,256,308), (1026,400,124,176), (1027,342,81,130),
(1027, 576,300, 352), (1045,384,108,160), (1080,364,88,140), (1080,664,388,440), (1105,1024,
948,960), (1140,469,158,217), (1140,544,228,288), (1156,480,164,224), (1156,616,300,360),
(1156, 1092, 1031, 1040), (1176, 550,224, 286);

(6) (1189,1152,1116,1120), (1197,460,139,200), (1210,884,633,680), (1216,540,204,268),
(1225, 704, 378,440), (1275, 784,458,520), (1276,816,500,560), (1288,858,552,610), (1296, 740,
394,460), (1331,532,171,240), (1365,704, 328,400), (1365,992, 706, 760), (1431,1276, 1135, 1160),
(1445, 684, 283, 360), (1450, 1104, 828,880), (1463,612,211,288), (1463,688,282,360), (1513,1428,
1347,1360), (1519, 1012, 651, 720), (1521,1408, 1302, 1320), (1540,684,258,340), (1540, 1368, 1212,
1240), (1540, 1404, 1278,1300), (1548, 952, 556,632), (1587,832,396,480), (1596,1276,1010, 1060),
(1616, 1140, 784, 852), (1680, 1012, 576, 660);

(7) (1681,1152,766,840), (1701,1600,1504,1520), (1716,840,364,456), (1750, 704,228,320),
(1805, 1144, 693, 780), (1863, 1568, 1312,1360), (1937,1792,1656, 1680), (1944,1876,1810, 1820),
(1958, 1236, 745, 840), (2002, 851,300, 407), (2002,928, 372, 480), (2009, 1152, 616, 720), (2015, 1824,
1648,1680), (2025,1104,553,660), (2025,1408,952,1040), (2058,935,364,475), (2058,1936, 1820,
1840), (2080,924,348,460), (2080,1694,1368,1430), (2080, 1764, 1488,1540), (2080, 1980, 1884,
1900), (2133,1066,475,590), (2185,1638,1207,1290), (2201,2112,2026,2040), (2205,1824,1498,
1560), (2226,1600,1124,1216), (2295,1984,1708,1760), (2380, 1404,778,900), (2450,1264, 588,
720);

(8) (2466,1972,1561,1640), (2500,1904,1428,1520), (2523,1222,521,658), (2584,2132, 1746,
1820), (2640,1624,948,1080), (2738,1632,916,1056), (2745,2688,2632,2640), (2809,1488,717,
868), (2835,2704,2578,2600), (2883,2112,1516,1632), (2905,1664,888,1040), (2916,1540, 739,
896), (2924,1738,972,1122), (2976,2856,2740,2760), (3025,1764,963,1120), (3025,2304, 1728,
1840), (3025,2688,2382,2440), (3081,1408,552,720), (3136,2090,1344,1490), (3174, 2672, 2236,
2320), (3240, 1804, 928,1100), (3249,2436,1795,1920), (3256,2380, 1704, 1836), (3267,2116, 1315,
1472), (3336,2668,2112,2220), (3380,2604,1978,2100), (3403,1890,969,1150), (3565, 2304, 1428,
1600), (3589, 3496, 3405, 3420), (3718,3540, 3369, 3400), (3741, 2240, 1264, 1456

(9) (3875,2980, 2259, 2400), (4000, 2604, 1628, 1820), (4005, 2496, 1480, 1630),

)

4048, 3876, 3710,
4545, 3124, 2083,
5041, 3696, 2655,
5292, 4576, 3940,
5577,4216, 3135,
6069, 5920, 5774,

( )
( )
3740), (4200,2964, 2038, 2220), (4200, 3952, 3716, 3760), (4332, 4260,4189, 4200),
2288), (4557,4288, 4032, 4080), (4720, 4004, 3378,3500), (4860, 3784,2908, 3080),
2860), (5076,4060, 3214, 3380), (5104, 4536, 4020,4120), (5125, 3904, 2928, 3120),
4064), (5336, 3960, 2884, 3096), (5365, 5184, 5008, 5040), (5551,4736, 4020, 4160),
3348), (5590,4347, 3336, 3535), (5671, 4032, 2796, 3040), (5832, 5593, 5362, 5405),
5800), (6137,4602, 3391, 3630);

(10) (6232,5580,4984,5100), (6241,5376,4610,4760), (6292,5592,4956,5080), (63925478,
4672, 4830), (6480, 5890, 5344, 5450), (6670, 6384, 6108, 6160), (6727, 6080, 5484, 5600), (6732, 5512,
4476, 4680), (6816, 5452,4316,4540), (6903, 5152, 3776, 4048), (7290, 6304, 5428, 5600), (7315, 5724,

o~~~ P~~~
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4423, 4680), (7372, 7182,6996,7030), (7750, 6804, 5953, 6120), (7777, 7680, 7584, 7600), (7840, 6164,
4788,5060), (7889, 6528,5362,5592), (7965, 7744, 7528, 7568), (8668, 7490, 6444, 6650), (8905, 8064,
7288, 7440), (8955, 7744, 6668, 6880), (9045, 7106, 5515, 5830), (9559,8496, 7530, 7720), (9856, 9636,
9420, 9460), (10660, 10336, 10020,10080), (10759, 10560,10364,10400), (10935,9940,9019,9200),
(11340, 9384, 7708, 8040);

(11) (11584,9828,8292,8596), (11661,10560,9544,9744), (11845,10304,8928,9200), (11881,
10032, 8421, 8740), (12615,11024,9598,9880), (12825, 12544,12268,12320), (12986, 11872, 10836,
11040), (13225,11136,9320,9680), (13300, 11594, 10068, 10370), (13366, 11088, 9132, 9520), (13377,
11176,9275,9652), (13482, 12688, 11932, 12080), (14399, 13248, 12172, 12384), (14553, 13696, 12880,
13040), (15052,13148,11442,11780), (15842,13888,12132,12480), (16281,14080,12124,12512),
(16731, 14980, 13379, 13696), (17227, 15840, 14544, 14800), (17408, 16900, 16404, 16500), (17545,
16592, 15681, 15860), (18620, 17028, 15547, 15840), (21120,19012, 17076, 17460), (21204, 18928,
16852, 17264), (21568, 19908, 18352, 18660);

(12) (22100, 19404, 16978, 17460), (23409,20608, 18082, 18584), (23409, 21280, 19309, 19700),
(24565, 22784, 21108, 21440), (24753, 21760, 19064, 19600), (25480, 22572, 19936, 20460), (25480,
23244, 21168,21580), (27000, 25004, 23128,23500), (27405, 25792, 24256, 24560), (27840, 26404,
25028, 25300), (29403,27328, 25372, 25760), (29575, 26784, 24208, 24720), (30430, 28224, 26148,
26560), (31487,28938,26557,27030), (32046, 30160, 28364, 28720), (35344, 32340, 29544, 30100),
(37024, 35260, 33564, 33900), (39432, 36680, 34084, 34600), (41250, 38779, 36428, 36895), (43616,
40612, 37776,38340), (48514, 45216, 42100, 42720), (49011, 45760, 42684, 43296), (51120, 48484,
45958, 46460), (53075, 49504, 46128, 46800), (60401, 57600, 54904, 55440), (60502, 57620, 54849,
55400):;

(13) (64533,60736,57120,57840), (73125,71104,69128,69520), (73440, 69874, 66448, 67130),
(76000, 71064, 66388, 67320), (77315, 72384, 67708, 68640), (80601, 75392, 70456, 71440), (81125,
76704, 72478, 73320), (82369, 79872, 77436, 77920), (87451,83952,80566,81240), (99705, 94864,
90213,91140), (111476, 107016, 102700, 103560), (113400, 110044, 106768, 107420), (116699,
112480, 108384, 109200), (133570, 129204, 124953,125800), (154575, 150304, 146128, 146960),
(169128, 162652, 156376, 157628),  (212832,205492, 198356, 199780), (225885, 218304, 210928,
212400), (235586, 228960, 222484, 223776), (314116, 304440, 295004, 206888), (317628, 309380,
302284, 303800), (328560, 320276, 312160, 313780),  (404587,394212, 384051, 386080), (485815,
473774, 461973, 464330).

OrmeTuM Tak:Ke, UTO B XOJle BbIUNCJIEHUH Bo3HUKasM mapamerpsl (57,42, 31,30), (1189,1152,
1116,1120), (3159, 1408,532,704). Oxuako rpadbl ¢ TaKUME TapaMeTpaMy He CYIIECTBYIOT.

CraenctBue 1. [lycmv I' — enoane pezyaapnoti epag duamempa, boavuie2o 2, 6 KOMOPOM
OKPECTNHOCINU 8EPULUH, CUABHO pe2yaaphb. Tozda uxr napamempu, we npuradaescam nn. (7)—(13)
3AKAIOUEHUA MeEeoPeMbL 3.

MHOKECTBO ITaPaMeTPOB CHIILHO PEryJIsPHOro rpada co creKTpoM k', (n—5)f , =5V~ mazosenm
uckaouumenvuvim, ecan fr ¢ {20,25} 1 BBIIOIHEHB! CiIe/IyIonye orpannyenus u3 [9):

(1) yenosue Kpeiina: p(n — 20) < 4(n — 5)(n + 20);
(2) abcomornas rpannna: v < f(f+3)/2 (v < f(f+1)/2, ecu p(n —20) # 4(n — 5)(n + 20));
(3) p-rpammma: u < 5% -7 (B ciyuae pasencTsa umeeM n = 20 - 9);
4)

(

JlokaszaTeJJbCcTBO TEOPEM 2 U 3 OCYIIECTBJISIETCS C TOMOIIBI0 KOMITBIOTEPHBIX BBIUUC-
senmit. 3amaercsa MakcuMasbnoe 3natdenne p = 875. Emy orBeuaer n = 180. [Iposepsiercs pomycTu-
MOCTbD IOJIyYE€HHBIX [TaPaAMETPOB.

[Mar anroputw™ma. Ecir p = 0, To ocranaBiuBaeM paboTy, B MPOTUBHOM CJIy9ae YMEHb-
nraeM 3Hadenue p Ha 1. Haxomum makcumasbraoe n = 10(pu+ 1)+ 4. Vinem gomycTuMblie napamMerphi.
Eciu p 4+ n — 10 > 0, To ymenbinaeM n Ha 1, B IPOTHUBHOM CJIy4Yae MEPEXOJUM K CJIELYIONIEMY
mary. ]

rpaunma Juist aucia 3-tam: n < 10(p + 1) + 4.
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,HOK&?;&TGJII)CTBO CJIG,H,CTBI/IHl.

ITyctsh j0 Komma pasjena ' — BlosHe pery/spHblii rpad auamerpa, G0JbIIEr0 2, B KOTOPOM
OKPECTHOCTHU BEPIINH — UCKJIIOUUTENbHbIE Tpadbl ¢ mapamerpamu (v/, k') N ') n mernasabivu co6-
CTBeHHBbIME 3HadeHuaAME 4, 0. Torma u < by =o' — k' — 1.

JIemma 2.1. Iapamempuoe (V' K' N, (') ne npunadaesrcam nn. (8)—(13) saxarouernus meope-
MbL 3.

HoxkaszareanbcTtBo. Ilyerb mapamerper (v, k', N, p') npunamnexar omaomy wus
. (8)—(13) sakmmouenusi Teopembr 3. C yuerom Hepasencts (' — 4)v' /(K —4) < pu <o — K —1
rpad I' mmeer napamerpsr (3081, 1408, 552, 720). B stom cayuae v/ — k' — 1 = 1672 u p < 1672.
Hanee, 716 - 3081/1404 < u, nosromy 1571 < 11 < 1672 u p gesmr 3081 - 1672. Orciona p = 1672 u
I' — rpad Taitnopa. ITporusopedne ¢ Tem, uto B rpade Tsiliopa BepHo pasencrso k' = 24/

JlemMa nokasaHa.

JIemma 2.2. Ecau napamempo. (V' k', N, (') npunadaescam n. (7) saxmouenus meopemuvs 3,
Mo 8ePHO 00HO U3 YMmeeprcoerutl:

(1) oxpecmnocmu sepuur umerom napamempu, (1750, 704,228, 320) u p = 875;

(2) oxpecrmmocmu sepuun umerom napamempo, (2002, 851, 300,407) u p € {1001, 1012};

(3) oxpecmnocmu sepuur umerom napamempu, (2058,935,364,475) u p € {1071, 1078};

(4) oxpecmmocmu sepwun umerom napamempos (2080,924,348,460) u p € {1040, 1050, 1056,
1092, 1100, 1120, 1144}.

Hoxkaszareanctso. Ilycrs napamerpsr (v, k', N, ') npunagnexar 1. (7) 3akmodenns
reopembl 3. C yuerom nepasercts (u — 4)v' /(K —4) < p < v — k' — 1 nemmsbr 1.2 rpad T’ ume-
er mapamerpst (1750, 704, 228, 320), (2002, 851,300, 407), (2002, 928,372, 480), (2058, 935, 364, 475)
i (2080, 924,348, 460). Tak xak k' # 2y, o T' me asiaserca rpadom Taiinopa u p < v’ — k' — 1.

B cayuae napamerpos (1750, 704,228, 320) umeem Oy = —96, v/ — k' — 1 = 1045 u p < 1045.
Hanee, 316-1750/700 < p < 416-1750/800, mosromy 790 < p < 910 u p mesur 1750 1045. Orcrona
u = 875.

B ciayuae napamerpos (2002, 851,300,407) mveem O = —111, v/ — k' — 1 = 1150 u p < 1150.
Hasee, 403 - 2002/847 < pu < 518 - 2002/962, nosromy 953 < p < 1078 u p mesmr 2002 - 1150.
Orcroma p € {1001, 1012}.

B cayuae napamerpos (2002,928,372,480) umeem v/ — k' — 1 = 1073 u p < 1073. Hauee,
476 - 2002/924 < p, mosromy 1032 < p < 1073 u p He gesur 2002 - 1073.

B ciyuae napamerpos (2080,924, 348,460) umeem 0 = —116, ' — k' — 1 = 1155 u pu < 1155.
Hanee, 456 - 2080/920 < p < 576 - 2080/1040, nosromy 1031 < p < 1152 u p gesmr 2080 - 1155.
Orciona u € {1040, 1050, 1056, 1092, 1100, 1120, 1144}

JlemMa gokasaHa.

Jlemma 2.3. I'paghor u3 3aKA0%EHUA AEMMBL 2.2 HE CYWECNEYIOM.

Hoxaszareunbctso. B ciayuae napamerpos (1750,704,228,320) u u = 875 umeem by =
1045, ko = 2090 u 0y = —96, mostomy 875x¢ < (1750 — 0)875 - 100%/1500% u 22679 < 1750.
Orcrona xg < 7 u gucyio pebep mexay I's u ['s #e 6osbire 2090 - 7, Ho He MenbIne 875ks. 3HAUUT,
k3 < 16, crenens Bepiuubl B rpade ['s He 6osbie 15 n ykazanaoe qucyo pebep He Mmenbire 1735k3.
[Mosromy k3 < 8. Ecim wy,wy — pasmuunbie Bepmusabl u3 I's, o [T's N [w;]| > 1743, mostomy
[wi] N [we] comepxur He Menee 2 - 1743 — 2090 = 1396 Bepumn u3 I'e, nporusBopeune. B ciyuae
ks = 1 anTunoganbuoe dactHoe rpada [T gBIgeTCs CUIBHO PEryssipHbIM TpadoM ¢ mapameTpamMu
(1921,1750,1579,1750), nporusopeune.

B ciyuae napamerpos (2002, 851, 300,407) u = 1001 umeem by = 1150, ko = 2300 u §; = —111,
nosromy 100129 < (2002 — 20)1001 - 1152 /1809 u (18092 + 1152)x < 2002 - 1152, Orciona zo < 8

u aucyio pebep mexy I's u I's zHe 6osbie 2300 - 8, HO He Menbite 1001ks. Suaunt, k3 < 18, crenenn
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Bepiiunbl B rpade ['s #He Gosbie 17 u ykazanHnoe yucyio pebep He menbine 1735ks. ITosromy k3 < 9.
Ecmm wy, wey — pasmmansie Beprunsl u3 s, To [T N [w;]| > 1994, nostomy [wi] N [we] comepkut
e Menee 2 - 1994 — 2300 = 1688 sepmmn u3 I'e, nporusopedne. B ciyuae k3 = 1 anTunomaabHoe
vyactHoe rpada I' sBisiercst cusibHO peryssipabiM rpadom ¢ napamerpamu (2152,2002,1852,2002),
nporuBopedne. AHaJIOrMYHOEe IPOTUBOPEYNe TOLyInTest B ciydasax p € {1012, 1100}.

B cayuae napamerpos (2058, 935, 364,475) u = 1071 umeem by = 1122, ky = 2156 u 0y = —115,
nosromy 1071z < (2058 —10)987-1192 /19812 u (32832 +47-17)z < 2058-47-17. Orciona g < 6
u qucyio pedep mexay I's u I's #He Gosbie 2156 - 6, Ho He Menbite 1071ks. Suaunt, k3 < 12, crenenb
Bepiiunbl B rpade ['s #He Gosbie 11 u ykazanuoe uucio pebep He menbiie 2047ks. ITosromy k3 < 6.
Ecim w € T's, y € To N Ta(w), 1o [y] comepzkur no 1071 Bepumn u3 [u] u u3 [w], nporusopeumne.
AmnayorntHoe TPOTUBOPEUNE TONYyIUTCs B caydae p = 1078.

B ciyuae napamerpos (2080, 924, 348, 460) u pn = 1040 umeem by = 1155, kg = 2310 u §; = —116,
nosromy 1040z < (2080 — 10)1040 - 120? /19602 u (492 + 32)z < 2080 - 3%. Orciona z¢ < 7 u €mcso
pebep mexty I's u I'g He Gosbitie 2310-7, Ho He MenbIte 1040ks. Suauant, k3 < 15, creneHb BepITUHBI
B rpade I's me 6osbmre 14 u ykasamnnoe [dnciio pebep me menbire 2066ks. Ilosatomy k3 < 7. Ecom
w1, wy — paznmansle BepumHel u3 I's, To [T'o N [w;]| > 2074, mostomy [w1] N [wa] comepxxur He MeHee
2-2074—2310 = 1838 Beprun u3 I', mporuBopetune. B ciy4aae k3 = 1 anTunogaibHoe 9acTaoe rpada
I’ sBysiercst cuibHO perynsipabiM rpacdom ¢ napamerpamu (2196,2080,1964,2080), nporusopeune.
Amnanornunoe nporuBopeune nosiydures B caydasx p € {1050, 1056, 1092, 1100, 1120, 1144}.

Jlemma 2.3 u ciencrBue 1 JOKa3aHBL.

3. Pacmupenns uckiaounTeabHbiXx rpados, oi. (5), (6)

B sTom pazmese moydeHa ciieayionas TeopeMa.

Teopema 4. [Tycmov T' — snoane peeyasprviti epag duamempa, 6oavuwezo 2, 6 KOMOPOM OKpecm-
HOCTNU GEPULUH, CUABHO pe2yaaphv, ¢ napamempamu us nn. (5), (6) saxaouernus meopemvr 3, u —
sepuwuna epaga I'. Toeda sepro 0dno u3 ymeeporcdenud:

(1) [u] umeem napamempo. (784,116,0,20) v p € {112,116,161,184, 196,203,232}, wuau [u]
umeem napamempoi (800,204,28,60) u p € {224,238,250,272,280}, usu [u] umeem napamempo
(875,304, 78,120) u p € {350, 375,399}

(2) [u] umeem napamempw (924,312,76,120) w p € {364,429} wau [u] umeem napamempo
(1000, 444,168,220) u u = 500,

(3) [u] umeem napamempu (1026,400,124,176) u p € {450,475,513} uau [u] umeem napamem-
pou (1027, 342,81, 130) u p € {468, 474};

(4) [u] umeem napamempu (1045,384,108,160) u p € {475,484} uau [u] umeem napamempo
(1080, 364, 88,140) u u € {429,440, 450,468,495},

(5) [u] umeem napamempu (1140,469,158,217) u p € {536,570,600} usu [u] umeem napamem-
pou (1156, 480, 164, 224) u p € {540,578, 612},

(6) [u] umeem napamempu, (1197,460,139,200) u p € {532,552}, uau [u] umeem napamempos
(1216, 540,204, 268) u u € {600,608}, uau [u] umeem napamempo, (1331,532,171,240) u p = 627,

(7) [u] umeem napamempoe (1463,612,211,288) u p = 770 uwau [u] umeem napamempo.
(1540, 684, 258, 340) u € {770,798, 825, 836}

CaencrBue 2. Ilycmv I' — ducmanyuonto pezysaproll epag duamempa, bosvwezo 2, 6 Ko-
MOPOM OKPECMHOCTIU BEPUWIUH CUADHO DERYAAPHDBL C NAPAMEMPAMU U3 YCA08UA meopemvt 4, u —
sepwunra 2paga T'. Tozda [u] umeem napamempu (784,116,0,20).

Jlo KoHIa pasjena HpeArojaraeTcs, 4To 1 — BIIOJHe peryisipHblii Tpad ¢ IlapaMeTpaMu
(v, k, A\, ), YIOBJIETBOPSIOIINI YCJIOBHIO TEOPEMBI 4, B KOTOPOM OKPECTHOCTH BEPIIUH CUJILHO PEry-
nspHbl ¢ napamerpavu (v, k' N, ') n mermaBabMu cobeTBeHHBIMI 3HAUeHUsIME 01 = 4, 05. 3aduk-
cupyeMm Bepriuny u € I' u ostoxkum I'; = T (u), k; = |Ty].
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JIemma 3.1. ITycmos napamempos (V' k' N 1) ewbpanve 6 n. (6) saxaouernus meopemo, 3, u —
sepuwuna epaga I'. Toeda sepro 0dno u3 ymeeporcdenud:

(1) [u] umeem napamempuw (1197,460,139,200) u pu € {532,552};

(2) [u] umeem napamempon (1331,532,171,240) u p = 627,

(3) [u] umeem napamempun (1463,612,211,288) u p = 770;

(4) [u] umeem napamempun (1216, 540,204,268) u p € {600, 608};

(5) [u] umeem napamempun (1540, 684,258, 340) u pu € {770,798,825,836}.

u

Hoxazarennbctso. Ilycrs napamerpsr (v, k', N, ') npunagnexar n. (6) sakmouenus
teopembl 3. C yuerom nepasencts (' — 4)v' /(K —4) < p < (W — 00 /(K —02) m p < v/ —
k' — 1 rpad T umeer mapamerpsr (1197,460,139,200), (1331,532,171,240), (1463,612,211,288),
(1463, 688,282, 360), (1540,684,258,340). Tak kaxk B rpade Tsitmopa nmeem k' = 24/, o T' me
apygercsa rpadgom Taiinopa u p < v’ — k' — 1.

B cayuae napamerpos (1197, 460, 139,200) nveem O = —65, v/ — k' —1 = 736 u p < 736. aee,
196 - 1197/456 < p < 265 - 1197/525, nosromy 515 < p < 604 u p mesur kby = 1197 - 736. Orcrona
w € {532,552}.

B cayuae napamerpos (1216, 540, 204, 268) umeem Oy = —68, v/ —k' —1 = 675 u p < 675. Hauee,
264 - 1216/536 < p < 336 - 1216/608, nosromy 599 < p < 672 u p mesmur kby = 1216 - 675. Orcrona
u € {600,608}.

B cayuae mapamerpos (1331,532,171,240) umeem Oy = —73, v/ — k' —1 =798 u p < 798. Jlasee,
236 - 1331/528 < p < 313 - 1331/605, mosromy 595 < p < 688 u p mesur kby = 1331 - 798. Orcrona
= 627.

B ciyuae mapamerpos (1445,684,283,360) umeem v/ — k' — 1 = 760 u u < 760. Hamee,
356 - 1445/680 < p, mosromy 757 < p < 760 u p genur kby = 1445 - 760. IMoxxonsmmx 3Haue-
HUl (4 HET, IpOTUBOpEYNe.

B cayuae napamerpos (1463,612,211,288) umeem Oy = —81, v/ — k' —1 = 850 u p < 850. auee,
284 - 1463/608 < p < 369 - 1463/693, nosromy 684 < p < 779 u p memur kby = 1463 - 850. Orcrona
w="T770.

B ciyuae mapamerpos (1463, 688,282,360) umeem v' — k' — 1 = 774 u p < 774. Hanee,
356 - 1463/684 < p, mosromy 762 < pu < 774 u p gemur 1463 - 774. Togaxomsiux 3HAYCHUN [
HET, IPOTUBOPEYHE.

B ciayuae napamerpos (1540, 684, 258, 340) umeem 6 = —86, v/ — k' — 1 = 855 u u < 855.
Hautee, 336 - 1540/680 < p < 426 - 1540/770, nmosromy 761 < p < 852 u p mesur 1540 - 855. Orcroma
w € {770,798,825,836}.

JlemMa gokas3aHa.

Hns mo6oro rpada I' us sakimouenus aemmbl 3.1 umeem p > 2b1 /3 u BBuay gemmvbr 1.3 T' He
SIBJIACTCS AUCTAHIMOHHO PEryJIsspHBIM rpadoMm.

JIemma 3.2. ITycmw napamempos (V' k' N 1) ewbpanve 6 n. (5) saxaouernus meopemo, 3, u —
sepuwuna epaga I'. Toeda sepro 0dno u3 ymeeporcdenud:

(1) [u] umeem napamempo. (784,116,0,20) u u € {112,116, 161,184,196, 203,232} uau [u] ume-
em napamempun (800,204, 28,60) u p € {224, 238,250,272, 280};

(2) [u] umeem napamempun (875,304, 78,120) u p € {350,375,399} wau [u] umeem napamempo
(924, 312,76,120) u p € {364, 429};

(3) [u] umeem napamempun: (1000, 444, 168,220) u p = 500;

(4) [u] umeem napamempu (1026,400,124,176) u p € {450,475,513} wau [u] umeem napamem-
po (1027, 342,81, 130) u pu € {468, 474};

(5) [u] umeem napamempo (1045,384,108,160) u p € {475,484} uau [u] umeem napamempo.
(1080, 364, 88,140) u pu € {429, 440,450,468,495};

(6) [u] umeem napamempu (1140, 469, 158,217) u pu € {536,570,600} wau [u] umeem napamem-
po (1156, 480, 164, 224) u pu € {540,578, 612}
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Hoxaszarennbctso. Ilycrs napamerpsr (v, k', N, ') npunamnexar n. (5) sakmouenus
teopembl 3. C yuerom mepasercts (' — 4)v' /(K —4) <pu < (W — 00" /(K — ) mp <o — k' — 1
rpad I' umeer napamerpsr (784,116, 0,20), (800,204, 28,60), (875,304, 78,120), (924,312, 76, 120),
(925,374,123,170), (1000,444,168,220), (1026,400,124,176), (1027,342,81,130), (1045, 384,108,
160), (1080, 364, 88, 140), (1140,469, 158, 217), (1156, 480, 164, 224) u (1176, 550, 224, 286). Tax xax
B rpade Taitnopa umeem k' = 24/, To I' He siBsierca rpacdom Taitnopa u pu < v’ — k' — 1.

B cayuae napamerpos (784,116,0,20) umeem 0y = —24, v/ — k' — 1 = 667 u p < 667. Hasee,
16 - 784/112 < pu < 44 - 784/140, nosromy 112 < p < 246 u p menur kb = 784 - 667. Orciona
€ {112,116, 161, 184,196, 203, 232}.

B caygae mapamerpos (800,204, 28, 60) umeem 0y = —36, v/ — k' — 1 = 595 u p < 595. auee,
56 - 800/200 < p < 96 - 800/240, mostomy 224 < p < 320 u p memur kby = 800 - 595. Orcrona
11 € {224,238, 250, 272, 280}.

B ciyuae napamerpos (875,304, 78,120) nmeem 0y = —46, v/ — k' — 1 =570 u pu < 570. aee,
116 - 875/300 < p < 166 - 875/350, mosromy 339 < p < 415 u p gemur kby = 875 - 570. Orcroma
w € {350,375,399}.

B ciayaae napamerpos (924,312,76,120) umeem 0y = —48, v — k' — 1 =611 u pu < 611. Tauee,
116 - 924/308 < p < 168 - 924/360, nosromy 348 < p < 431 u p gemur kb = 924 - 611. Orciona
1 € {364,429}

B caywae mapamerpos (925,374,123,170) umeem 6y = —51, v’ — k' —1 = 550 u p < 550. aee,
166 -925/370 < p < 221-925/425, nosromy 415 < pu < 481 u p jenmr kby = 925 - 550. Toaxomsmmux
3HaYCHUN [ HeT.

B cayuae napamerpos (1000, 444, 168, 220) nmeem 02 = —56, v/ — k' —1 = 555 u p < 555. [aee,
216 - 1000/440 < p < 276 - 1000/500, mostomy 491 < p < 552 u p gemur kby = 1000 - 555. Orcroga
© = 500.

B cayuae mapamerpos (1026,400, 124, 176) umeem 0y = —56, v/ —k' —1 = 625 u p < 625. Tadee,
172 -1026/396 < p < 232 -1026/456, nosromy 446 < pu < 522 u p genur kb = 1026 - 625. Orciozna
p € {450,475,513).

B caywae mapamerpos (1027, 342, 81,130) umeem 6y = —53, v’ — k' —1 = 684 u p < 684. [Taee,
126 - 1027/338 < p < 183 - 1027/395, nosromy 383 < p < 475 u p mesur kby = 1027 - 684. Orcroma
[ € {468,474},

B cayuae mapamerpos (1045, 384,108, 160) umeem Oy = —56, v/ —k' —1 = 660 u p < 660. Tasee,
156 - 1045/380 < p < 216 - 1045/440, nosromy 429 < p < 513 u p mesnur kby = 1045 - 660. Orcroma
p € {475,484},

B ciyuae napamerpos (1080, 364, 88, 140) umeem 6y = —56, v — k' —1 =715 u p < 715. Hauee,
136 - 1080/360 < p < 196 - 1080/420, nosromy 408 < p < 504 u p menur kby = 1080 - 715. Orciozna
1 € {429,440, 450, 468, 495).

B cayuae napamerpos (1140, 469, 158,217) uveem O = —63, v/ — k' —1 = 670 u p < 670. Taee,
213 -1140/465 < p < 280 - 1140/532, mosromy 523 < p < 600 u p gemur kby = 1140 - 670. Orcroga
w € {536,570,600}.

B cayuae mapamerpos (1156,480, 164, 224) umeem Oy = —64, v' — k' —1 = 675 u p < 675. Hasee,
220 - 1156/476 < p < 288 - 1156/544, nosromy 535 < p < 612 u p mesur kby = 1156 - 675. Orcrona
j € {540,578, 612}

B cayuae nmapamerpos (1176,550,224,286) umeem v/ — k' — 1 = 625 u p < 625. asee,
282 - 1176/546 < p, nmosromy 608 < p < 625 u p menur kb = 1176 - 625. Tloaxongamux 3Hade-
HUIi {4 HET, IPOTHBOpEYHe.

Jlemma 3.2 m Teopema 4 TOKA3aHBL.

Ecim T' — qucTaHIMOHHO perysisipHblil rpad U3 3aK/II0YEHHs JIeMMBI 3.2, TO B CUJIy HEPABEH-
crBa p < 2b1/3 okpecrnoctu BepmmH B ' mmeror napamerpst (784, 116,0,20), (800,204, 28, 60),
(875,304, 78,120), (924,312,76,120) uau (1080, 364, 88, 140).

Jlemma 3.3. Feau I' — ducmanyuonmo pezysapnoiti epad u3 3axiouenus meopemvs 4, mo
okpecmmocmu eepwur 6 I' umerom napamempu, (784,116,0,20).
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Hokasareasncrtso. Bceayyae mapamerpos (875,304, 78,120) u p = 350 umeem by = 570,
ko = 1425 u 63 = —46, nosromy 350z¢ < (875 — x0)525-50% /650% u (2-132 +3)z¢ < 875-3. Orcrona
xo < 7 u amcyo pebep mexay ['o u I's He Gosbiie 1425 - 7, #Ho He MenbIne 350k;. Suauut, k3 < 28,
crerenb Bepmuubl B rpade 's He 6osbine 27 u ykazanHoe uucio pebep ne menbiine 848ks. [Tosromy
ks < 10. Ecan 21, zo — pasnuunsie Beprimusl u3 I's, To [T'aN[z;]| > 866, nmosromy [21]N[22] comepxut
ne menee 2-866 — 1425 = 307 BepmuH, HO He Oostee 350 Beprun us ['y. B cayuae ks > 2 g Tperbeit
BeprmHbl z3 n3 I's moarpad 'y N [z3] comepxkur e Gosee 364 Bepmu u3 [z1], [22] u He Gosee 43
BepIuH BHe [21]U[22], nporusopeune. B cayuae ks = 1 Jyist aHTUIIOAAIBHBIX BepIIMH U, u* noarpad
I'—(utU(u*)t) comeprxur 550 BepIIMH, MOTOMY aHTHIIONAIbLHOE YacTHOE rpada I gBjigercsa CHIbHO
peryssipubiM rpadom ¢ mapamerpamu ((1151,875,654,700), nporusopeune. Urak, ks = 2. Tosoxkum
Fg(u) = {2’1,2’2}, Fg(zl) = {u,wl} n F3(22) = {u,wg}.

Eciu Bepiussl 21, 2o He cMexHbI, To 'y comepkut 350 Bepius u3 [21] N [z2], mo 525 Bepiiun u3
[21] — [22], [#2] — [#1] u 25 BepmuH BHe [21] U [22]. [IpoTuBopetme ¢ Tem, uro I'o N [w;] comepxur He
6ostee 25 Bepumn BHe [21] U [22] n He Gosee 350 Bepuiun u3 [z2]. Ecan Bepmuner 21, 29 CMEXKHBI, TO
I'y comeprkur 304 Beprunusl u3 [z1] N [22] u mo 570 Bepmun u3 [21] — [22], [22] — [21], npoTHBOpeune.

Cuyuan napamerpos (924, 312,76, 120) u (1080, 364, 88, 140) paccMaTpuBaroTCs AaHAJIOTUIHO.

B ciyuae mapamerpos (800, 204, 28,60) Bepro paserctso by = 595 u mo jemme 3.2 umeeMm f €
{238, 250,272,280}, coorBercrBerHo be He Gosbire 1, 2, 11, 11. ITo nemme 1.4 umeem 67 < 16 u
05 > —120. Tak xak biby menurcst Ha p, 10 o = 280 u by mesmTcs Ha 8, IPOTUBOPEYHE C TEM, UTO
01 > 22.

JlemMma 3.3 1 ciaencTBue 2 JTOKA3aHDL.

4. O pacmmpeHUusiX UCKIIOUYNTEIbHbIX Ipados, oi. (3), (4)

B sTom pazmese moydeHa ciieayionas TeopeMa.

Teopema 5. ITycmv ' — enoane pezyaaprviii epad duamempa, 6oavuiezo 2, 6 KOMOPOM OKPECTN-
HOCIU BEPUILH, CUADHO DPe2YAAPHYL ¢ napamempamy us nn. (3), (4) saxaovenus meopemvr 3, u —
sepwuna epaga I'. Toeda eepro 0dno u3 ymeeporcoenut:

(1) [u] umeem napamempu (361,80,9,20) u p = 95 uau [u] umeem napamempun (364,88,12,24)
u p € {100,110, 130}, wau [u] umeem napamempo. (378,52,1,8) u p € {35,39,42, 45,50, 54,63, 65,
70,75,78,90,91,105}, wau [u] umeem napamempuw (391,140,39,56), u pu = 170, wau [u] umeem
napasempo (392,46,0,6) u p € {23, 24,28, 30, 35, 40, 42, 46, 49, 56, 60, 69, 70, 84, 92, 98, 105}

(2) [u] umeem napamempu (400,84,8,20) u p € {84,90,100, 105,112,120, 125,126, 140}, uau [u]
umeem napamempu (441,88,7,20) u p € {88,96,98,99,112,126, 132, 144,147,154}, uau [u] umeem
napamempos (456,130,24,42) u p € {150,152,156}, wau [u] umeem napamempo. (484,92,6,20) u
w € {92,121}, uau [u] umeem napamempo, (505,84,3,16) u pu € {84,100,101, 105,140, 150};

(3) [u] umeem napamempu (529,96,5,20) u p € {108,138,144}, uau [u] umeem napamempo.
(540,154,28,50) u p € {180, 189,198,210, 220,225}, wau [u] umeem napamempu (552,76,0,12) u
w € {69,75,76,92,95,100, 114,115,120, 138, 150, 152}, wau [u] umeem napamempu, (595,144, 18, 40)
u p € {170,175,210,225};

(4) [u] umeem napamempw (595,144,18,40) u p € {170,175,210,225}, wau [u] umeem napa-
mempu, (625,104,3,20) u p € {104, 125,130,200}, uau [u] umeem napamempu, (664,170,24,50) u
=232, uau [u] umeem napamempo. (667,96,0,16) u p € {95,114,115,138,145,174,190};

(5) [u] umeem napamempun (676,108,2,20) u p € {108,117,126, 156, 162, 169, 182, 189}, uau [u]
umeem napamempu, (676,225,54,85) u p = 300, wau [u] umeem napamempo: (704,228,52,84) u
w =304, uau [u] umeem napamempo. (715,224, 48,80) u p € {275,286}, uau [u] umeem napamem-
por (729,112,1,20) w p € {126,132,154,162,168,189,198,216,231}, wau [u] umeem napamempos
(729,208,37,68) u p € {260,270}, uau [u] umeem napamempun (760,264, 68,104) u p € {330, 342}.
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CaenctBue 3. Ilycmv I' — ducmanyuonno peeysaproit epad duamempa, bosvwezo 2, 6 Ko-
MOPOM OKPECTIVHOCTNU BEPULUH CUADHO PELYAAPHDL ¢ napamempamu usd nn. (3),4) saxarouenus meo-
pemv, 3, u — eepwuna epaga I'. Tozda [u] umeem napamempw (378,52,1,8), (391,140, 39,56),
(400, 84,8,20), (441,88,7,20), (505,84,3,16), (540, 154,28,50), (595,144, 18,40), (625,104, 3,20),
(676,108,2,20) usu (729,112,1,20).

[Iycts 10 xoura paspena [ — BrmosiHe perynsgpHbiil rpad guamerpa, O0bIero 2, B KOTOPOM
OKPECTHOCTH BEpINUH — CUJIbHO peryispubie rpadbl, napamerpor (v, k', N 1) KoTopbix jexar B
cICcKax u3 ycsioBust TeopeMbl 5. SadukcupyeM Bepiuny u € I' u monoxkum I'; = T (u), k; = |Ty].

JIemma 4.1. ITycms napamempos (V' k' N 1) ewbpanve 6 n. (3) saxaouernus meopemo, 3, u —
sepuwuna epaga I'. Toeda eepro 0dno us ymeeporcdenu:

(1) [u] umeem napamempo. (361,80,9,20) u p = 95, uau [u] umeem napamempu, (364,88,12,24)
u p € {100,110, 130}, wau [u] umeem napamempo. (378,52,1,8) u p € {35,39,42, 45,50, 54,63, 65,
70,75,78,90,91,105}, wau [u] umeem napamempuw (391,140,39,56) u p = 170, uwau [u] umeem
napasempo (392,46,0,6) u p € {23, 24,28, 30, 35, 40, 42, 46, 49, 56, 60, 69, 70, 84, 92, 98, 105}

(2) [u] umeem napamempuw, (400, 84,8,20) u u € {84,90,100, 105,112,120, 125,126, 140}, uau [u]
umeem napamempo. (441,88,7,20) u p € {88,96,98,99, 112,126, 132, 144,147,154}, uau [u] umeem
napamempos (456,130,24,42) u p € {150,152,156}, uau [u] umeem napamempu (484,92,6,20) u
w € {92,121}, uau [u] umeem napamempo (505,84, 3,16) u p € {84,100,101,105,140,150};

(3) [u] umeem napamempu, (529,96,5,20) u p € {108,138,144}, uau [u] umeem napamempo
(540,154,28,50) u p € {180, 189,198,210, 220,225}, wau [u] umeem napamempu (552,76,0,12) u
w € {69,75,76,92,95,100, 114,115,120, 138, 150, 152}.

Hoxaszareanbcrso. Ilycrs mapamerper (v, k', N, ') upunagmexar n. (3) szakimo-
gennss teopembl 3. C yuerom HepaBenctB m3 Jjemmbl 1.2 mw op < o' — K — 1 rpad [y
umeer tmapamerpbl  (361,80,9,20), (364,88,12,24), (375,154,53,70), (378,52,1,8), (391,140,
39,56), (392,46,0,6), (400,84,8,20), (441,88,7,20), (456,130, 24,42), (460,204, 78,100), (484,92,
6,20), (497,186,55,78), (505,84,3,16), (512,292,156,180), (529,96,5,20), (540,154,28,50) wmwm
(552,76,0,12). Tak xak B rpade Taitnopa nmeem k' = 2u’, To I' He siBIsierca rpacdom Tsitnopa un
pw<v —k —1.

B caywae mapamerpos (361,80,9,20) umeem 6y = —15, v/ — k' — 1 = 280 u p < 280. aee,
16 -361/76 < p < 35-361/95, nosromy 77 < pu < 132 u p mesur kby = 361 - 280. Orcroma = 95 u
2o < 10.

B ciayuae napamerpos (364,88,12,24) nmeem 6y = —16, v/ — k' — 1 = 275 u p < 275. [anee,
20 - 364/84 < p < 40 - 364/104, nosromy 87 < pu < 139 u p genur kby = 364 - 275. Orcroga
w € {91,100,110,130} u coorBercrBeHHO T He Goubie 0, 6, 8, 4.

B cayuae mapamerpos (375,154,53,70) umeem 0y = —21, v/ — k' — 1 = 220 u p < 220. Hauee,
66 - 375/150 < p < 91 - 375/175, nosromy 166 < p < 194 u p gemmr kby = 375 - 220. [Moxxomsimx
3HAYEHHUil [ HeT, IPOTUBOpEeYHe.

B ciyqae napamerpos (378,52,1,8) umeem 0 = —11, v/ — k' — 1 = 325 uw p < 325. [aee,
4-378/48 < p < 19 -378/63, mosromy 32 < pu < 113 u p menur kby = 378 - 325. Orciona p €
{35, 39,42, 45,50, 54,63, 65, 70, 75, 78,90,91, 105} u coorBercrBeHHO X He Gosbiie 5, 16, 20, 24, 28,
30, 29, 29, 28, 25, 24. 17, 16, 6.

B caygae mapamerpos (391, 140,39, 56) umeem 0y = —21, v/ — k' — 1 = 250 u p < 250. Hauee,
52-391/136 < p < 77-391/161, nmosromy 150 < p < 186 u p mesur kby = 391-250. Orciona u = 170
uxy < 2.

B ciyuae napamerpos (392,46,0,6) umeem 6 = —10, v/ — k' — 1 = 345 u p < 345. [anee,
2-392/42 < p < 16 - 392/56, mosromy 19 < p < 111 u p genur kby = 392 - 345. Orcriona p €
{20, 21, 23,24, 28, 30, 35, 40, 42, 46, 49, 56, 60, 69, 70, 84,92, 98,105} 1 COOTBETCTBEHHO T( He DOJIbINE
0,0, 8, 14, 28, 32, 38, 42, 42, 43, 42, 40, 38, 33, 32, 22, 16, 11, 6.

B caywae mapamerpos (400,84, 8,20) umeem Oy = —16, v' — k' — 1 = 315 u p < 315. [aee,
16 - 400/80 < p < 36 - 400/100, mosromy 81 < p < 143 u p gemur kby = 400 - 315. Orcroma
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€ {84,90,100,105, 112,120, 125,126,140} u coorBercTBenHO (o He Gosbime 1, 6, 11, 12, 12, 10, 8,
8, 2.

B caywae mapamerpos (441,88,7,20) umeem 6y = —17, v/ — k' — 1 = 352 u p < 352. [aee,
16 - 441/84 < p < 37 -441/105, mosromy 85 < p < 155 u p gemur kby = 441 - 352. Orcroma
€ {88,96,98,99, 112,126,132, 144,147,154} u coorsercTBeHHO X He Gosbiie 1, 8, 10, 10, 14, 12,
10, 5, 4.

B ciyuae mapamerpos (456, 130,24, 42) nmeem 0y = —22, v — k' — 1 = 325 u p < 325. [anee,
38 - 456/126 < pu < 64 -456/152, mosromy 138 < pu < 191 u pu memur kby = 456 - 325. Orcrona
w € {150,152,156,190} u coorBercrBeHHO Ty He Goublne 2, 3, 5, 0.

B ciayaae napamerpos (460,204, 78,100) umeem 0y = —26, v' — k' — 1 = 255 u pu < 255. Jauee,
96 - 460/200 < p < 126 - 460/230, mosromy 221 < p < 251 u p memur kby = 460 - 255. Orcrona
pw=230u 29 =0.

B caywae mapamerpos (484,92,6,20) nmeem 6 = —18, v/ — k' — 1 = 391 u p < 391. [aee,
16 - 484/88 < pu < 38 - 484/110, mosromy 89 < p < 167 u p gemur kby = 484 - 391. Orcroma
w € {92,121} u coorBercTBeHHO T He GobIne 1, 16.

B ciyuae mapamerpos (497,186, 55, 78) umeem 0y = —27, v' — k' — 1 = 310 u p < 310. Jaee,
74 -497/182 < p < 105 - 497/213, nosromy 203 < p < 244 u p pemur kby = 497 - 310. Orcrona
u=217nx9=0.

B ciyuae napamerpos (505,84, 3,16) umeem 0y = —17, v/ — k' — 1 = 420 u p < 420. Hasee,
12 - 505/80 < p < 33 -505/101, mosromy 76 < p < 164 u p memur kby = 505 - 420. Orciona
€ {84,100, 101,105,140, 150} u coorBercTBeHHO X HE Oosibie 8, 20, 20, 21, 13, 8.

B caywae mapamerpos (529,96, 5,20) nmeem 6y = —19, v/ — k' — 1 = 432 u p < 432. [anee,
16 - 529/92 < pu < 39 -529/115, mosromy 93 < p < 179 u p gemur kby = 529 - 432. Orcrona
w € {108,138,144} u coorBercTBeHHO T( He Gosbie 12, 17, 16.

B cayuae mapamerpos (540, 154,28, 50) umeem 0y = —26, v — k' — 1 = 385 u p < 385. auee,
46 - 540/150 < p < 76 - 540/180, mosromy 166 < p < 227 u p memur kb; = 540 - 385. Orciona
w € {175,180, 189, 198,210, 220,225} u coorsercTBeHHO X He OGosbiie 0, 2, 5, 6, 5, 2, 1.

B ciyuae napamerpos (552,76,0,12) umeem 0y = —16, v' — k' — 1 = 475 u p < 475. asee,
8-552/72 < p < 28 -552/92, nosromy 62 < p < 167 u p pemur kby = 552 - 475. Orcrona p €
{69, 75,76,92,95,100, 114, 115,120, 138, 150, 152} u coorBercTBeHHO ¢ He Goubime 12, 20, 21, 30,
31, 32, 29, 29, 27, 19, 12, 10.

JlemMa mokasaHa.

JIemma 4.2. ITycmo napamempu, (v, k', N ') ewibparot 6 n. (4) saxarouenus meopemor 3, u —
sepwuna epaga I'. Toeda eepro 0dno u3 ymeepotcdenut:

(1) [u] umeem napamempoe (595,144, 18,40) u p € {170,175,210,225}, wau [u] umeem napa-
mempos (625,104, 3,20) u p € {104, 125,130,200}, wau [u] umeem napamempo. (664,170,24,50) u
=232, uau [u] umeem napamempos (667,96,0,16) u p € {95,114, 115,138, 145,174, 190};

(2) [u] umeem napamempo (676,108,2,20) u p € {108,117,126, 156,162,169, 182, 189}, wau [u]
umeem napamempo, (676,225,54,85) u p = 300, wau [u] umeem napamempo: (704,228,52,84) u
w =304, uau [u] umeem napamempo (715,224, 48,80) u pu € {275,286}, uau [u] umeem napamem-
po (729,112,1,20) u p € {126,132,154,162, 168,189, 198,216,231}, wau [u] umeem napamempo
(729,208,37,68) u pu € {260,270}, uau [u] umeem napamempun (760,264, 68,104) u pu € {330, 342}.

Hoxkaszareannbctso. Ilyers mapamerper (v/, k', N, p') npunanmexkar . (4) sakmoue-
nus Teopembl 3. C yderom mepaseHcTB m3 jemmbl 1.2 u p < v/ — k' — 1 rpad [u] umeer napa-
werpor (568, 252,96, 124), (595, 144, 18, 40), (625, 104, 3, 20), (640,284, 108, 140), (657, 256,80, 112),
(664, 170, 24, 50), (667,96,0,16), (676,108, 2,20), (676,225, 54,85), (704,228, 52,84), (715,224, 48,
80), (729,112, 1,20), (729,208,37,68), (730,324,123,160) umu (760,264,68,104). Tak kak B rpade
Taitnopa umeem k' = 24/, To I' ne siBnsierca rpadom Taitnopa u u < v’ — k' — 1.

B ciyuae napamerpos (568, 252,96,124) numeem 0y = —32, v/ — k' — 1 = 315 u pu < 315. [aee,
120 - 568/248 < p < 156 - 568/284, mosromy 275 < p < 311 u p gemur kby = 568 - 315. Orcroma
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€ {280,284} u coorsercTBeHHO X HE Gosibiie 0, 0.

B caygae mapamerpos (595,144,18,40) umeem 0y = —26, v' — k' — 1 = 450 u p < 450. Hauee,
36 - 595/140 < p < 66 - 595/170, mosromy 154 < p < 230 u p meaur kby = 595 - 450. Orcriona
w € {170,175,210,225} u coorBeTCTBEHHO Iy He Goublue 6, 8, 7, 2.

B ciayuae napamerpos (625,104,3,20) nmeem 6y = —21, v/ — k' — 1 = 520 u p < 520. Jaee,
16 - 625/100 < p < 41 - 625/125, nosromy 101 < p < 204 u p menur kby = 625 - 520. Orcroma
w € {104,125,130,200} u coorBercrBeHHO (¢ He Gosbrie 1, 20, 22, 2.

B ciyuae napamerpos (640,284,108, 140) umeem 6y = —36, v — k' — 1 = 355 u pu < 355. auee,
136 - 640/280 < p < 176 - 640/320, nosromy 311 < p < 351 u p gemur kb = 640 - 355. Orciona
pw=320u 29 =0.

B ciyuae napamerpos (657,256, 80,112) numeem 0y = —36, v/ — k' — 1 =400 u pu < 400. Jamee,
108 - 657/252 < pu < 148 - 657/292, nmosromy 282 < p < 332 u p gemur kby = 657 - 400. Orcrona
w € {292,300} u coorsercrBenHO T He Gosbime 0, 0.

B ciaygae mapamerpos (664, 170,24, 50) umeem 0y = —30, v/ — k' — 1 = 493 u p < 493. aee,
46-664/166 < p < 80-664,/200, mosromy 185 < p < 265 u p genur kby = 664-493. Orcroga p = 232
u To He bosbIiie 9.

B ciayuae mapamerpos (667,96,0,16) umeem 6y = —20, v/ — k' — 1 = 570 u p < 570. [a-
aee, 12 - 667/92 < p < 36 - 667/116, mosromy 88 < p < 206 u p gemur 667 - 570. Orciona
w € {95,114, 115,138,145,174,190} u coorBercrBeHHO T He Goubine 9, 27, 28, 31, 30, 19, 10.

B cayuae napamerpos (676,108,2,20) umeem 0y = —22, v/ — k' — 1 = 567 u pu < 567. Hasee,
16 - 676/104 < p < 42 -676/130, mosromy 105 < p < 218 u p gemur 676 - 567. Orcioma p €
{108,117,126, 156, 162,169, 182, 189} u coorBercTBeHHO T HE Gosbie 1, 12, 19, 26, 25, 23, 19, 16.

B caygae mapamerpos (676, 225,54, 85) umeem Oy = —35, v/ — k' — 1 = 450 u p < 450. Hauee,
81-676/221 < p < 120-676/260, mosromy 248 < p < 311 u p nemur 676-450. Orcriona p € {260,300}
U COOTBETCTBEHHO x( He bosbIre 0, 3.

B ciyuae mapamerpos (704,228,52,84) nmeem 0y = —36, v — k' — 1 = 475 u p < 475. anee,
80-704/224 < p < 120-704/264, nosromy 252 < pu < 319 u p nemur 704-475. Orciona p € {275,304}
U COOTBETCTBEHHO x( He bosbire 0, 3.

B caygae mapamerpos (715,224,48 80) umeem 0y = —36, v/ — k' — 1 = 490 u p < 490. Hasee,
76-715/220 < p < 116-715/260, nosromy 248 < p < 318 u p sestur 715-490. Orcrona p € {275,286}
U COOTBETCTBEHHO T He Gosbmie 4, 6.

B ciyuae mapamerpos (729,112,1,20) umeem 6 = —23, v/ — k' — 1 = 616 u p < 616. [a-
aee, 16 - 729/108 < p < 43 - 729/135, nosromy 109 < p < 232 u p genur 729 - 616. Orciona
4 € {126,132, 154,162, 168, 189, 198, 216,231} 1 cootBercTrernmo xo fe Gobme 18, 22, 29, 29, 28,
99,18, 9.

B ciyuae mapamerpos (729,208, 37,68) umeem 0y = —35, v — k' —1 =520 u p < 520. Jaee,
64 - 729/204 < p < 103 - 729/243, nosromy 229 < p < 308 u p mesnur 729 - 520. Orcroma p €
{234, 243,260,270} u coorBercTBeHHO Ty He Goubine 0, 0, 7, 8.

B ciyuae napamerpos (730,324,123, 160) umeem 6 = —41, v — k' — 1 = 405 u p < 405. asee,
156 - 730/320 < pu < 201 - 730/365, nosromy 356 < p < 401 u p gemaur 730 - 405. Orciona p = 365 u
Trog — 0.

B cayuae mapamerpos (760,264, 68,104) umeem 0y = —40, v/ — k' — 1 = 495 u u < 495.
Hauee, 100 - 760/260 < p < 144 - 760/304, nosromy 293 < p < 359 u p gemur 760 - 495. Orcroma
w € {300,330, 342} u coorBercTBeHHO T( He Gosbire 0, 4, 4.

JlemMma 4.2 u Teopema 5 TOKA3aHBI.

HdokasarenanbctTso cueactsusa 3. Ecim okpecTHOCTH BepmmH B I UMEIOT IapaMeTpbl
(392,46,0,6), (552,76,0,12), (667,96,0,16) nu (784,116,0,20), To Beumy [10] I' me sBsiercs au-
CTAHIMOHHO peryssipHbiM rpadom. Ilycrs I' gBisiercs IUCTAHIMOHHO PEryIspHBIM rpadoM, B KO-
TOPOM OKPECTHOCTH BEpIINH CHJILHO PETy/ISpHBI C IIapaMeTpaMu U3 yCJIOBHs TeopeMbl 5. B ciaygae
napamerpos (361,80,9,20) umeem p = 95 u by < 10, nporuBopeune ¢ tem, uro by mesurcs Ha 19.
B cayuae mapamerpos (364, 88,12,24) umeem p € {100,110, 130}, coorBercrBenHo by He GOJibIIe
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6, 8, 4. ITo semme 1.4 umeem 01 < 52/3 u 6 > —56. Tak kak bibe memurcsa wa u, 1o g = 100,
ko =91 - 11 u by = 4, nporuBopeune ¢ TeMm, 9To #1 > 19.

B cayuae mapamerpos (391, 140,39, 56) umeem p = 170 u by < 2, nporuBopeune ¢ TeM, 4ro by
nenurest Ha 17. B caygae napamerpos (456, 130,24, 42) umeem p € {150,152, 156} u coorBeTCTBEHHO
bs me 6osbInie 2, 3, 5. IIporuBopeune ¢ Tem, uaro by = 325 u b1by Aemurest vHa p. B cirydae mapamerpos
(484,92,6,20) umeem p € {92,121} u coorsercrBeHHO by He Gosbiie 1, 16. IIporuBopeune ¢ rem,
aro by = 391 u byby menmres Ha p. B cayuae mapamerpos (529,96, 5,20) umeem p € {108,138, 144}
U COOTBETCTBEHHO by mHe Gosbire 12, 17, 16. Ilo semme 1.4 umeem 61 < 23 u 05 > —86,4. Tak kax
b1by nemures Ha p, 1o € {108,144}, B mr060M ciydae JOMYCTUMBIX MACCUBOB MepecedeHuii Het. B
caydae mapamerpos (540, 154,28, 50) umeem p € {180,189, 198,210, 220,225} u cooTBeTCTBEHHO bo
ue bosbInie 2, 5, 6, 5, 2, 1. [IporuBopeune ¢ Tem, aro by = 385 u b1bs He mesuTCst HA L.

B caryaae napamerpos (664, 170, 24, 50) umeem by = 493, 1 = 232 u by ne Gosbie 9. To semme 1.4
nmeeM 01 < 16 u 05 > —99,6. asee, by = 8, nporuBopeune ¢ Tem, uro 6 > 22.

B cayuae napamerpos (676,225,54,85) umeem p = 300 u by < 3. Tlo nemme 1.4 umeem 6 <
208/17 = 124+ 4/17 u 04 > —91. Hauee, by = 450, biby nemurcs Ha p, nosromy by = 2, kg =
338 -3 = 132 -6 u c3 = 676. IIporuBopedne ¢ TeM, 4TO HEKOTOPOE COGCTBEHHOE 3HAaUeHHE rpada
UMeeT HEIEIYI0 KPAaTHOCTb.

B cityuae napamerpos (704,228, 52, 84) umeem p = 304 u by He Gosbitie 3. Tanee, by = 475, byby
JEUTCS Ha (4, TodTOMY by menmrcesa Ha 16, mpoTuBOpedne.

B cayuae mapamerpos (715,224, 48,80) umeem p € {275,286} u coorBercTBeHHO bo HE GOJIB-
me 4, 6. Hamee, by = 490, biby menurcst na i, mostoMy by menurcs Ha 55, 143 cOOTBETCTBEHHO,
IPOTUBOPEYNE.

B ciyuae napamerpos (729,208, 37,68) umeem p € {260,270} u coorBercTBeHHO by HE GOJIBIIE
7, 8. Tlo memme 1.4 umeem 67 < 520/34 = 14+ 12/17 u 6; > —105. Hazee, by = 520, b1be menurcs
Ha [, moaToMy p = 260, by < 7, kg =729 -2 u c3 > 260 — 7+ 210 = 463. Orciona c3 € {486, 729}.
B sroboMm citydae I0MyCTUMBIX MAaCCHBOB IIEPECEICHUIT HET.

B cayuae mapamerpos (760,264, 68,104) umeem p € {330,342} u coorBercTBeHHO bo HE GOJIBIIE
4, 4. Hamee, by = 495, biby memurca ua p, mosromy p = 330, bo = 2,4 kg = 380 -3 u c3 >
330 — 4 + 266 = 592. Orciona ¢z = 760 U AOMYCTUMBIX MACCUBOB II€PECEUCHUIT HET.

CuencrBue 3 n0Ka3aHoO.

5. Pacmupenns uckiounTeabHbIX rpados, oi. (1), (2)

B sTom pazmese moydeHa ciieayionias TeopeMa.

Teopema 6. ITycmo ' — enoane peeyaaproiti epad duamempa, 6oavwezo 2, 6 KOMOPOM OKPECTN-
HOCTNU GEPULUH, CUABHO pe2yaaphv, ¢ napamempamu us nn. (1), (2) saxaouernus meopemvr 3, u —
sepwuna epaga I'. Toeda eepro 0dno u3 ymeeprcoenut:

(1) [u] umeem napamempuw, (27,16, 10,8), (63,32,16,16), (135,64, 28,32), (189, 88,37,44), (243,
112, 46,56), (279,128,52,64) uau (351,160,64,80) u I' asasemcsa epagom Tatinopa;

(2) [u] umeem napamempun (28,12,6,4) u p € {5,6,7}, usu [u] umeem napamempo. (85,14, 3,2)
up € {5,7,10,14,17}, uau [u] umeemn napamempu (112,36,10,12) u p € {30,35,40,42}, wau [u]
umeem napamempui (120,34, 8,10) u pu € {30, 34,40},

(3) [u] umeem napamempo (133,32,6,8) u pu € {20,25,28, 35,38}, uwau [u] umeem napamempo
(144,52,16,20) u p € {52,56,63}, uau [u] umeem napamempo: (154,48,12,16) u p € {49,55}, uau
[u] umeem napamempu, (169, 56,15,20) u u = 56;

(4) [u] umeem napamempo, (176,70,24,30) uw p € {77,80}, wau [u] umeem napamempo.
(183,52,11,16) u pu € {61,65}, uau [u] umeem napamempo. (190,84,33,40) u p = 95, usu [u]
umeem napamempu, (196,60, 14,20) u pu € {60,63,70}, uau [u] umeem napamempo: (204,28,2,4) u
€ {6,7,10,12,14, 15,17, 20, 21,25, 28, 30, 34, 35, 42, 50, 51};
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(5) [u] umeem napamempn (217,66,15,22) u p € {70,75}, wau [u] umeem mnapamem-
po (225,64,13,20) v p € {72,75,80,90}, wau [u] umeemn napamempw, (232,33,2,5) u p €
{9,11,12, 16, 18, 22, 24, 29, 33, 36, 44, 48,58,66}, uau [u] umeem napamempw, (243,22,1,2) u p €
{4,5,6,9,10,11,12, 15,18, 20, 22, 27, 30, 33, 36, 44,45, 54, 55, 60};

(6) [u] umeem napamempo. (256,68,12,20) u p € {68,88}, wau [u] umeem napamempo, u
pw = 232, uau [u] umeem napamempo, (285,64,8,16) u u € {60,66,75,76,95,100}, wsu [u]
umeem napamempos (286,95,24,35) u p = 110, usu [u] umeem napamempo. (289,72,11,20) wu
w € {72,102,108};

(7) [u] umeem napamempo. (300,104,28,40) w p € {117,125,130}, wau [u] umeem napa-
mempo. napamempu, (320,132,46,60) u p = 160, uau [u] umeem napamempu (322,96,20,32) u
w € {105,115,126}, uwau [u] umeem napamempo: (324,68,7,16) u u € {68,81,85,90,102, 108}, uau
[u] umeem napamempun (324,76,10,20) u p € {76,78,81,108,114,117};

(8) [u] umeem napamempo. (325,54,3,10) v p € {45,50,54,65,75,78,90}, wau [u] umeem
napamempo (343,102,21,34) u p € {120,140}, wau [u] umeem napamempu (352,26,0,2) wu
w € {4,5,8,10,11,13, 16,20, 22, 25, 26, 32, 40, 44, 50, 52, 55,65, 80}, wau [u] umeem napamempos
(352,36,0,4) up € {8,10,11,12,14, 15, 16, 18, 20, 21, 22, 24, 28, 30, 32, 33, 35, 36, 40, 42, 44, 45, 48, 55,
56, 60, 63,66, 70, 72, 77,80, 84, 88,90}.

Jlemma 5.1. ITyemo I' — cuavno peeyaaproti epagp ¢ napamempamu (v, kA @), A — un-
dyyuposanmviti nodzpad ¢ N sepwunamu, M pebpamu u cmenenamu sepuun di,...,dyn. Tozda

(0= N) = (kN = 2M) + AM + p((3) = M) = 3210, (%) = 2o+ Xy (51w, 20e @i = z5(A).

HHoxaszarTeuasbcTtso. Iomcunras uncio epmun B ' — A, qmcyio pebep mexkay A u ' — A,
u auciao rpoek Buga (a, {b,c}), tme a € ' — A, b, ¢ € AN [a], mosyuanm paBeHCTBa

v=N=> x;, kN—2M = iz, n )\M—l—,u((];) M-, (dﬁ)) =" (4)@;. BoranTas Bropoe
PABEHCTBO M3 CyMMBbI IIEPBOTO M TPETHEro, HOIyInM Tpebyemoe.

JlemMa nokasaHa.

[Iycts 10 xonra paspena [ — BmosiHe perynsgpHbiil rpad guamerpa, O0bIero 2, B KOTOPOM
OKPECTHOCTH BEPIIMH — CHJILHO pery/sphble rpadbl, mapamerpsr (v, k', N ') koTopeix mexxar B
crmcKax u3 ycsosusi reopembl 6. 3adukcupyem Beprmubl u,w € I ¢ d(u,w) = 2 u nycrs X; —
MHOKECTBO BEPIIMH U3 [w] — [u], cMeKHBIX TOYHO ¢ i BepumHamu u3 [u] N [w], z; = | X;|. Beibepem
BepiHy z € Xo u nosoxuM y; = |X; N [z]|. Kpome o6buHbIX ypaBHeHui s x;, umeeM » y; = K,
Stiyi = ', 0 <y <y, 0 < yp < 29— 1. C NOMOIIBIO METOJIOB JIMHEHHOTO MPOrPAMMHUPOBAHUS
HOJIyYeHbl OIEHKU CBepXy st xq. [lomoxkum I'; = Ty (u), k; = |Ty|.

JIemma 5.2. ITycmo napamempo, (V' k' N 1) swbparw 6 n. (1) saxarouenus meopemos 3. To-
2da 6epHO 00HO U3 YMBEEPHCIEHU:

(1) [u] umeem napamempw (27,16, 10,8), (63,32,16,16), (135,64,28,32) uau (189,88,37,44) u
I' asasemen epagom Tatinopa;

(2) [u] umeem napamempun (28,12,6,4) u p € {5,6,7}, wau [u] umeem napamempu: (85,14, 3, 2)
up € {5,7,10,14,17}, usu [u] umeem napamempw, (112,36,10,12) u p € {30, 35,40,42}, uaru [u]
umeem napamempu, (120,34,8,10) u u € {30,34,40};

(3) [u] umeem napamempo (133,32,6,8) u pu € {20,25,28,35,38}, uwau [u] umeem napamempo
(144,52,16,20) u p € {52,56,63}, uau [u] umeem napamempo (154,48,12,16) u p € {49,55}, uau
[u] umeem napamempun (169,56,15,20) u p = 56;

(4) [u] umeem napamempo, (176,70,24,30) uw p € {77,80}, wau [u] umeem napamempo.
(183,52,11,16) u p € {61,65}, uau [u] umeem napamempos (190,84,33,40) u p = 95, usu [u]
umeem napamempui (196,60, 14,20) u p € {60,63,70}, uau [u] umeem napamempu (204,28,2,4) u
e {6,7,10,12,14,15, 17, 20, 21, 25, 28, 30, 34, 35, 42, 50, 51}.

Hoxkaszarennctso. Ilyers mapamerpsr (v, k', N, ') npunagnexar . (1) sakmodenns
reopembl 3. B ciryuae napamerpos (27,16, 10, 8), (63,32, 16, 16), (135,64, 28, 32) wiu (189, 88,37, 44)
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I' aeysiercs rpadom Taitnopa. B ocraBmuxcs ciaydasx I' me spisiercs rpadom Taitmopa u pu <
v =k -1

C yuerom mepasencts u3 yrBepxkjenus (1) memmbr 1.2 u p < v — k' — 1 rpad [u] umeer
napamerpsl (27,16,10,8), (28,12,6,4), (63,32,16,16), (85,14,3,2), (96,20,4,4), (100,44, 18, 20),
(112,36,10,12), (120,34,8,10), (133,32,6,8), (136,60,24,28), (144,52,16,20), (154,48,12,16),
(156, 30,4,6), (169,56,15,20), (176,70,24,30), (183,52,11,16), (190,84,33,40), (196,60, 14,20)
uim (204,282, 4).

B ciayuae napamerpos (28,12,6,4) umeem 0y = —2, by = 15. Beuy jemmbl 1.2 umeem 0-28/8 <
< 6-28/14. Tlockonbky 1 mesur kby = 28-15, o p € {5,6,7,10} u coorBeTcTBEHHO X HE GOJIbIIE
6, 6, 4, 0.

B ciyuae mapamerpos (85,14,3,2) umeem 0 = —3, by = 70. Beugy semmbr 1.2 umeem
—2-:85/10 < p < 5-85/17. IockosbKy p menur kby = 85 - 70, ro pu € {5,7,10,14,17} u coor-
BETCTBEHHO x( He Oosbine 40, 36, 25, 17, 11.

B cayuae mapamerpos (100,44, 18,20) mvmeem 0y = —6, by = 55. Beuay aemwmbr 1.2 nmeem
16-100/40 < p < 26-100/50. Ilockonbky p gemut kby = 100-55, o p € {44,50} u cooTBETCTBEHHO
xo He 6osbmie 0, 1. B mocseauem ciaydae uncsio pebep mexiy I'a(u) u I's(u) He Gombine 125, HO He
menbine 44ks. ITosromy k3 < 2 m ykaszanHoe uucjao pebep He menbine 99ks. Orcioma ks = 1 u I
pas3buBaeTCsi AHTUIIONAJIBHBIMI KJlaccaMu mopsizika 2. [IporuBopedne ¢ Tem, 4T0 9ucjio Bepiud B [1
HEYETHO.

B ciyuae napamerpos (112,36,10,12) umeem 0y = —6, by = 75. Beugy aemmbr 1.2 umeem
8-112/32 < p < 18 - 112/42. Tlockoabky p genur kby = 112 - 75, o u € {30,35,40,42} u
COOTBETCTBEHHO T He OoJjibie 1, 3, 3, 2.

B ciyuae mapamerpos (120, 34,8,10) umeem 63 = —6, by = v/ — k' — 1 = 85. Buyy semmbr 1.2
umeem 6 - 120/30 < p < 16 - 120/40. Tlockonbky p gemur kby = 120 - 85, o p € {25,30,34,40} u
COOTBETCTBEHHO ¢ He 6osbime 0, 5, 5, 4.

B cayuae mapamerpos (133,32,6,8) umeem 0 = —6, by = 100. Beuay Jsiemmbr 1.2 umeem
4-133/28 < pu < 14 - 133/38. Tockonbky p memur kb = 133 - 100, To p € {20,25,28,35,38} u
COOTBETCTBEHHO X He Gosbine 1, 7,9, 7, 6.

B cayuae mapamerpos (136, 60,24, 28) mveem 0y = —8, by = 75. Beuay aemwmbr 1.2 nmeem
24-136/56 < p < 36-136/68. ITockombky o gemur kb = 136-75, To p € {60, 68} n coorBeTcTBEHHO
o He bombire 0, 0.

B ciyuae napamerpos (144, 52,16,20) umeem 0y = —8, by = 91. Beugy nemmbr 1.2 umeem
16-144/48 < p < 28-144/60. Iockosbky p mesut kby = 144-91, ro pu € {52, 56,63} u cooTBeTCTBEHHO
o He bombire 1, 2, 1.

B ciyuae napamerpos (154,48,12,16) umeem 6o = —8, by = 105. Beugy semmbr 1.2 umeem
12-154/44 < p < 24-154/56. Tockonbky p gemut kby = 154105, To u € {49,55} u coorBeTCTBEHHO
o He 6osbire 3, 3.

B cayuaae mapamerpos (169,56, 15,20) mmeem 6 = —9, by = 112. Beuay semmbr 1.2 nmeem
16 - 169/52 < pu < 29 - 169/65. Ilockosbky p genut kby = 169 - 112, 1o i = 56 u xg He Gosbire 1.
B cayuae mapamerpos (176, 70,24,30) umeem 0y = —10, by = 105. Beuny semmer 1.2 nmeem

26 -176/66 < pu < 40 -176/80. IMockonbky p menur kby = 176 - 105, To p € {70,77,80} u coorser-
CTBEHHO I He 6ombie 0, 1, 1.

B ciyuae napamerpos (183,52,11,16) umeem 6o = —9, by = 130. Beugay semmbr 1.2 umeem
12-183/48 < pu < 25-183/61. Tlockonbky p gemut kby = 183-130, To u € {61,65} u coorBeTCcTBEHHO
o He 6osbire 4, 4.

B cayuae mapamerpos (190,84, 33,40) umeem 0y = —11, by = 105. Beumy semmer 1.2 nmeem
36 -190/80 < p < 51 -190/95. IMockombky p aemut kby = 190 - 105, To p = 95 u x He Gosbie 1.
B caygae mapamerpos (196,60, 14,20) umeem 0y = —10, by = 135. Beuny semmer 1.2 nmeem

16 - 196/56 < p < 30 - 196/70. ITockosbky p nemur kby = 196 - 135, To pu € {60,63,70} u coorser-
CTBEHHO I He 6ombime 1, 3, 4.
B cayuae mapamerpos (204,28,2,4) umeem 0 = —6, by = 175. Beuay semmbr 1.2 umeem
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0-204/24 < p < 10 - 204/34. Tlockombky g memur kby = 204 - 175, To p € {5,6,7,
10,12, 14, 15,17, 20, 21, 25, 28, 30, 34, 35, 42,50, 51} 1 cooTsercTBerHO a0 He Gonbme 0, 54, 43, 34,
48, 30, 39, 39, 37, 36, 34, 30, 30, 24, 24, 18, 9, 8.

JlemMa gokasaHa.

JIemma 5.3. ITycmo napamempo, (V' k' N 1) swbparo 6 n. (2) saxarouenus meopemot 3. To-
2da sepro 00HO U3 YymeeparcoeHu:

(1) [u] umeem napamempon (243,112,46,56), (279,128,52,64) uau (351,160,64,80) u I' sean-
emca epagom Tatinopa;

(2) [u] umeem napamempou. (217,66,15,22) uw p € {70,75}, wau [u] umeem napamem-
por (225,64,13,20) uw p € {72,75,80,90}, wau [u] umeem napamempou. (232,33,2,5) u p €
{9,11,12, 16,18, 22,24, 29, 33, 36,44,48,58,66}, usu [u] umeem napamempo (243,22,1,2) u p €
{4,5,6,9,10, 11,12, 15,18, 20, 22, 27, 30, 33, 36, 44, 45, 54, 55, 60} ;

(3) [u] umeem napamempo. (256,68,12,20) u p € {68,88}, wau [u] umeem napamempo, u
w = 232, uau [u] umeem napamempo. (285,64,8,16) u u € {60,66,75,76,95,100}, wsu [u]
umeem napamempos (286,95,24,35) u p = 110, usu [u] umeem napamempo. (289,72,11,20) wu
1€ 72,102,108}

(4) [u] umeem napamempu, (300,104,28,40) v p € {117,125,130}, uau [u] umeem napamempos
(320, 132,46,60) u p = 160, wau [u] umeem napamempo: (322,96,20,32) v p € {105,115,126}, uau
[u] umeem napamempun (324,68,7,16) u p € {68,81,85,90,102,108}, uau [u] umeem napamempo
(324,76,10,20) u p € {76,78,81,108,114,117};

(5) [u] umeem napamempo. (325,54,3,10) v p € {45,50,54,65,75,78,90} wau [u] umeem
napamempos (343,102,21,34) w p € {120,140}, wau [u] umeem napamempo, (352,26,0,2) wu
uw € {4,5,8,10,11,13, 16, 20, 22, 25, 26, 32, 40, 44, 50, 52, 55,65, 80}, wau [u] umeem napamempos
(352,36,0,4) uwp € {8,10,11, 12,14, 15, 16, 18, 20, 21, 22, 24, 28, 30, 32, 33, 35, 36, 40, 42, 44, 45, 48, 55,
56, 60, 63, 66, 70, 72, 77, 80, 84, 88, 90}.

Hoxkaszareanctso. Ilyers napamerpsr (v, k', N, ') npunagiexar 1. (2) 3akmodenns
Teopembl 3. B ciayuae napamerpos (243,112, 46,56), (279,128, 52,64) um (351, 160, 64, 80) ' siBisi-
ercs rpadgom Taitnopa. B ocrapmmuxcs ciaydasx I' e sasiagerca rpadgpom Taitnopa n p < v’ — k' — 1.

C yuerom mepasencts u3 yreepxkaenus (1) semmbr 1.2 u p < v —k'—1 rpad [u] umeer napamer-
per (216,40,4,8), (217,66, 15,22), (225,64,13,20), (232,33,2,5), (243,22,1,2), (244,108,42,52),
(256,68,12,20), (279,128,52,64), (280,124,48,60), (285,64,8,16), (286,95,24,35), (289,72,11,
20), (300,104, 28, 40), (306, 55,4,11), (320, 132,46, 60), (322,96, 20,32), (324,68,7,16), (324,76, 10,
20), (325,54,3,10), (343,102,21,34), (352,26,0,2), (352,36,0,4), (352,156,60,76) umu (352,180,
84,100).

B cayuae mapamerpos (217,66, 15,22) umeem 0y = —11, by = 150. Beumy Jjiemmbr 1.2 umeem
18-217/62 < pu < 33-217/77. Tockonbky pu genut kby = 217-150, To u € {70, 75} u coorBeTCTBEHHO
o He 6osbire 2, 4.

B cayuae mapamerpos (225,64, 13,20) umeem 0y = —11, by = 160. Beumy semmer 1.2 nmeem
16 - 225/60 < p < 31 -225/75. Iockonbky p menur kby = 225 - 160, o p € {72,75,80,90} u
COOTBETCTBEHHO x( He Oosibime 4, 5, 4, 1.

B cayuae mapamerpor (232,33,2,5) umeem 0y = —7, by = 198. Beugy saemmbr 1.2
1-232/29 < p < 12-232/40 v 8 < p < 69. Ilockonbky p gmemur kby = 232 - 198, To
w € {9,11,12,16, 18,22, 24,29, 33, 36,44, 48, 58,66} u coorBercrBenHo xo He Gosbine 0, 0, 4, 24,
28, 30, 32, 30, 28, 21, 18, 10, 2.

B caygae mapamerpos (243,22,1,2) umeem 0y = —5, by = 220. Beumy sgemmbr 1.2 ume-
eM —2 -243/18 < p < 7 -243/27. Tockonbky p memur kby = 243 - 220, o p € {4,5,6,
9,10,11,12, 15,18, 20, 22, 27, 30, 33, 36,44, 45,54, 55,60} u coorBeTcTBeHHO T He Gosibine 163, 148,
135, 108, 103, 100, 99, 88, 75, 69, 67, 54, 48, 45, 37, 25, 24, 11, 9, 3.

B caygae mapamerpos (244,108, 42,52) umeem o = —14, by = 135. Beuay semmbr 1.2 nmeem
48 - 244/104 < p < 66 - 244/122. Tlockosbky p menur kby = 244 - 135, 1o pu = 122 u &g = 0.
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B ciaygae napamerpos (256, 68,12, 20) umeem 0 = —12, by = o' —k'—1 = 187. Beuay semmbr 1.2
umeeM 16 - 256/64 < p < 32 - 256/80. Ilockoubky p genur kby = 256 - 187, to u € {68,838} u
COOTBETCTBEHHO T( He OoJibie 1, 5.

B ciyuae napamerpos (279,128, 52,64) umeem 0o = —16, by = 150. Beumy semmbr 1.2 umeem
60 - 279/124 < pu < 80 - 279/144, uporusopeuwe.

B caywae mapamerpos (280,124, 48,60) umeem 6o = —16, by = 155. Beuay semmbr 1.2 nmeem
56 -280/120 < p < 76 - 280/140. Tlockosbky p mesur kby = 280 - 155, To p = 140 u g = 0.

B ciyuae napamerpos (285,64,8,16) umeem 6 = —12, by = 220. Beugy semmbr 1.2 umeem
12-285/60 < p < 28-285/76. Ilockosnbky p gemur kb = 285220, To u € {60, 66, 75,76,95,100} u

COOTBETCTBEHHO Z( He OoJibiie 1, 6, 9, 9, 5, 2.

B cayuae mapamerpos (286, 95,24,35) umeem 0y = —15, by = 190. Beumy Jsiemmbr 1.2 umeem
31-286/91 < pu < 50 -286/110. ITockonbky p memur kby = 286 - 190, To = 110 u zy < 2.
B cayuae mapamerpos (289,72,11,20) umeem 0y = —13, by = 216. Beuny semmbr 1.2 nmeem

16 - 289/68 < p < 33 -289/85. Ilockosnbky p memur kby = 289 - 216, To p € {72,102,108} u
COOTBETCTBEHHO X He OosibIe 1, 4, 1.

B caywae mapamerpos (300,104, 28,40) umeem 6o = —16, by = 195. Beuay semmbr 1.2 nmeem
36 - 300/100 < p < 56 - 300/120. IMockosbky p gesur kby = 300 - 195, To p € {117,125,130} u
COOTBETCTBEHHO T( He OoJibie 1, 3, 2.

B ciyuae napamerpos (320,132, 46,60) umeem 0o = —18, by = 187. Beuuy semmbr 1.2 umeem
56 - 320/128 < p < 78 - 320/150. Iockonbky p memut kby = 320 - 187, To = 160 u zo < 1.

B cayuae mapamerpos (322, 96,20,32) umeem 0y = —16, by = 225. Beuay semmbr 1.2 nmeem
28 - 322/92 < p < 48 - 322/112. Tockombky p gemur kby = 322 - 225, to p € {105,115,126} n
COOTBETCTBEHHO X He OoibIme 1, 4, 4.

B cayuae mapamerpos (324,68,7,16) umeem 0y = —13, by = 255. Beuay smemmbr 1.2 nmeem
12-324/64 < p < 29 - 324/81. Tlockosbky p genur kby = 324 - 255, To p € {68,81,85,90,102, 108}
1 COOTBETCTBEHHO x( He bosbmre 5, 11, 11, 11, 7, 4.

B cayuae mapamerpos (324,76, 10,20) umeem 0y = —14, by = 247. Beuny jemmbr 1.2 nmeem
16-324/72 < p < 34-324/90. ockonbky p gemur kby = 324 -247, ro p € {76,78,81,108,114, 117}
1 COOTBETCTBEHHO x( He bosbire 1, 2, 5, 6, 4, 2.

B cayuaae mapamerpos (325,54,3,10) umeem 0y = —11, by = 270. Beuay semmbr 1.2 nmeem
6-325/50 < p < 21-325/65. 39* < p < 105*. Ilockosbky p gemur kby = 325 - 270, To p €
{45, 50,54, 65,75,78,90} u coorBercTBeHHO T( He Gosbire 9, 14, 17, 19, 17, 15, 9.

B caywae mapamerpos (343,102,21,34) umeem 6o = —17, by = 240. Beuny gemmbr 1.2 nmeem
30 - 343/98 < p < 51 -343/119. Iockomnbky p geaur kby = 343 - 240, to p € {112,120,140} u
COOTBETCTBEHHO T( He OoJibie 0, 4, 2.

B cayuae mapamerpos (352,26,0,2) umeem 0y = —6, by = 325. Beumy saemmbr 1.2
umeem —2 - 352/22 < pu < 8 - 352/32. Tlockonbky p jgemur kb = 352 - 325 10 pu €
{4,5,8,10,11,13, 16, 20, 22, 25, 26, 32, 40, 44, 50, 52, 55, 65,80} u coorBeTCTBEHHO T( HE GObIIe 252,
232, 184, 162, 154, 144, 144, 118, 110, 102, 100, 85, 72, 61, 52, 50, 44, 30, 9.

B ciyuae mapamerpos (352,36,0,4) umeem 6, = —8, by = 315. Beugy semmbr 1.2 umeem
0-352/32 < pu < 12 - 352/44. Tockonbky p genur kby = 352 - 315, To p € {8,10,11,12,14,15,
16,18, 20, 21, 22, 24, 28, 30, 32, 33, 35, 36, 40, 42, 44, 45, 48, 55, 56, 60, 63, 66, 70, 72, 77, 80,84, 88,90} u
COOTBETCTBEHHO g He bosblne 88, 62, 55, 52, 58, 67, 80, 70, 65, 65, 66, 72, 62, 62, 64, 61, 58, 56, 56,
52,49, 49, 48, 40, 40, 34, 32, 29, 25, 24, 18, 16, 11, 8, 5.

B cayvae mapamerpos (352,156, 60,76) nmeem 6o = —20, by = 195. Beuay gemmbr 1.2 nmeem
72-352/152 < pu < 96 - 352/176. IockonbKy p gemut kby = 352 - 195, o p = 176 u g = 0.

JlemMma 5.3 u Teopema 5 TOKA3aHBI.

6. /lokazaTeJbCTBO OCHOBHOII T€OpPEMBbI

B sTom pazjgesie JO0Ka3aHa TeopeMa 1.
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[TycTsb j10 KoHIa paszena I’ — JAUCTAHIMOHHO pPerysasipHbIil rpad aumamerpa d > 2, B KOTOPOM
OKPECTHOCTH BEPIIUH — CHJIBHO peryJspHble rpadbl ¢ napamerpamu (v, k') N u') n3 sakmovenns
teopembl 3 u k' # 24, Tlyers 6y = k > 61 > ... > 05 — coberBennble 3navenus rpada I

JIemma 6.1. ITycmo napamempu, (V' K N u') ewbparnv 6 n. (1) saxarouenus meopemos 3. To-
2da sepro 00HO U3 YymeeparcoeHu:

(1) [u] wumeem napamempw (85,14,3,2) u aubo I' wumeem wmaccus nepeceveru
{85,70,1;1,14, 85}, aubo € {5,7,10};

(2) [u] umeem napamempo. (169,56,15,20) u ' umeem maccus nepecevenud {169,112,1; 1, 56,
169} wau [u] umeem napamempu, (204,28,2,4) v p € {5,6,7,10,12,14, 15,17, 20, 21, 25, 28, 30, 35,
42,50}

Hoxkaszareanctso. Ilyers napamerpsr (v, k', N, ') npunagnexar . (1) sakmodenns
TEOPEMBI 3.

B ciryuae napamerpos (28,12,6,4) umeem p € {5,6,7} u xo ne Gosbiie 6, 6, 4 COOTBETCTBEHHO.
ITo siemme 1.4 umeem 01 < 14 u 65 > —4. Ecom p = 5, to I' — rpad TepBuiiurepa, nporuBopedne.
Eciun pp = 6, To kg = 70 u by < 6 yeTHo. B sTom cirydae J0IyCTUMBIX MACCHUBOB IE€PECEYEHUIN HET.
Ecmu p =7, To by pesnurcst Ha 7, TpOTUBOpEUNE.

B ciyuae nmapamerpos (85,14,3,2) umeem p € {5,7,10,14,17} u be He Goubre 40, 36, 25, 17,
11 coorBercTBenno. Ilo siemme 1.4 umeem 61 < 34 u 65 > —15. Eciiu o = 17, 1o by mesurest va 17,
uporusopeune. Ecim p = 14, 1o kg = 85 -5, ag verno u by < 17 meuerno. Tax kak by < 17 < 3c¢9/2,
1o d < 4. Ecu d = 3, To ' umeer maccus nepeceuennii {85, 70, 1;1,14,85}. Ilycrs d = 4. Tak kax
by € {15,16,17} u bobs mesnurcs Ha 14, To by = 16, by = 7, ks = 85-80/c3, kg = 85-80 - 7/(cscq)
u c3 € {34,40,50,68}. C mpyroii croponsl, mo gemme 1.2 mmeem 7ez < 78(85 — ¢3)72 /272, mostomy
c3 < 36. Urak, c3 = 34 u ¢4 € {50,56,70}. B srobom ciayuae 01 > 46, nporusopedne.

B ciayuae napamerpos (112,36,10,12) umeem p € {30,35,40,42} u by ne Gombmie 1, 3, 3, 2
coorBercTBeHHO. 10 stemme 1.4 umeem 6 < 74 u 65 > —16. Ecu = 30, To be weTHO, ecoin pu = 35,
10 by memurest Ha 7, ecu i = 40, To by genuTes Ha 8, a ecaiu pu = 42, To by menurces Ha 14. B ro6om
cIydae MMeeM IIPOTUBOpedne.

B cayuae napamerpos (120, 34,8,10) umeem p € {30,34,40} u by me Gosbine 5, 5, 4 coorer-
crBenno. [lo nemme 1.4 umeem 61 < 16 u 65 > —18. Ecoim p = 30, 1o by nenmrcst vHa 6, ecoin u = 34,
TO by mesures Ha 2, a ecom p = 40, 10 be mesurcs Ha 8. BuHaunt, p = 34, by € {2,4}, ko = 300 u
JOITYCTUMBIX MACCHBOB II€PECeTIeHUil HeT.

B caygae napamerpos (133,32,6,8) umeem p € {20,25,28,35,38} u by me Goabie 1, 7,9, 7, 6
coorBercTBeHHO. [lo jemme 1.4 umeem 61 < 19 u 03 > —21. Ecau p = 28, 1o by nenmrcst Ha 7, ecin
p =35, T0 by nmenurca Ha 7, a ecnu p = 38, T0 by mesmresa Ha 19. B cioyuae u = 28 umeem by = 7,
ko =19-25 u c3 € {95,133}. B ciyuae pu = 35 umeem by = 7, kg = 19 - 20 u c3 € {95,133}. Ecin
=20, 10 by =1, ks =19-35 u c3 € {95,133}. Eciu pn = 25, 10 by < 7, ko = 19 - 28 u nmbo
01 > 19, mubo c3 = 133. B ymobom ciaydae JOIMYyCTUMBIX MaCCHBOB II€pEeCeYEHUl HET.

B ciayuae napamerpos (144, 52,16, 20) umeem p € {52,56,63} u x¢ ze Goabie 1, 2, 1 coorBer-
ctBenHO. Eciu p = 52, To by nmenurcs Ha 4, ecim i = 56, TO by genures Ha 8, a ecau = 63, TO by
nenutest zHa 9. B mobom ciaydae nmeem mporusopedne. B ciayuaae mapamerpos (154,48, 12, 16) nmeem
€ {49,55} u by He Gosbine 3, 3 coorBercrBenHo. Ecim p = 49, To by nenurcs Ha 7, eciau p = 55,
10 by mesmrcs wHa 11. B smrobom caydyae mMeeMm mpoTUBOpEUHE.

B ciyuae napamerpos (169, 56, 15,20) umeem p = 56, b = 1 u I' umeer maccuB nepecedenmii
{169,112,1; 1,56, 169}.

B cayuae napamerpos (176,70,24,30) umeem p € {77,80} u coorsercrBento be He Gosbire 1,
1. IlporuBopedne ¢ Tem, aTo b1by HEe AeUTCS HA L4

B caygae napamerpos (183,52,11,16) umeem p € {61,65} u coorsercrBeHHO by HE GOJIBINE
4, 4. Tak xak biby nemurcs Ha [, TO 4 = 65, ko = 183 -2 u ¢c3 = 126,183. B mrobom ciayuae
JIOIYCTUMBIX MACCHBOB IiepecedeHnii Her. B ciydae mapamerpos (190,84, 33,40) umeem g = 95 u
by = 1, mporuBopeune ¢ TeM, 9To b1by He menurca na 95.
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B ciyuae mapamerpos (196,60, 14, 20) umeem p € {60,63,70} u coorBercTBeHHO bo He GOJIbIIE
1, 3, 4. Jlanee, by = 135 u b1by He meauTcsd Ha 4, TPOTUBOPEINE.

B caryuae mapamerpos (204, 28, 2,4) umeem p € {6,7,10,12,14,15,17, 20, 21, 25, 28, 30, 34, 35, 42,
50,51} u coorBercTBeHHO T He Gosbine 54, 43, 34, 48, 30, 39, 39, 37, 36, 34, 30, 30, 24, 24, 18, 9,
8. Tak kak by = 175 u bybe menurcs Ha p, TO 1 # 34, 51.

JlemMa mokasaHa.

JIemma 6.2. ITycmo napamempo, (V' k' N 1) swbparw 6 n. (2) saxarouenus meopemor 3. To-
2da sepro 00HO u3 ymeeparcoeHul:

(1) [u] umeem napamempun (232,33,2,5) u p € {9,11,12,16, 18, 22, 24,29, 33, 36,44, 48, 58, 66} ;

(2) [u] umeem napamempn (243,22,1,2) u p € {4,5,6,9,10,11,12,15, 18,20, 22, 27, 30, 33, 36,
44,45, 54,55, 60);

(3) [u] umeem napamempo: (289,72,11,20) u I’ umeem maccus nepecenwenut {289,216,1; 1,72,
289},

(4) [u] umeem napamempun (325,54,3,10) u p € {45,50,54, 65, 75,78,90};

(5) [u] umeem napamempw (352,26,0,2) u p € {4,5,8,10,11, 13,16, 20, 22, 25, 26, 32, 40, 44, 50,
52,55,65,80};

(6) [u] umeem napamempo (352,36,0,4) u u € {8,10,11,12, 14,15, 16, 18,20, 21, 22, 24, 28, 30,
32,33, 35, 36, 40, 42, 44, 45, 48, 55, 56, 60, 63, 66, 70, 72, 77, 80, 84, 88, 90} .

Hoxazarenbctso. Ilycrs napamerpsr (v, k', N, p) npunamnexar n. (2) sakmouenus
TEeopeMbI 3.

B ciyuae napamerpos (217,66, 15,22) umeem p € {70,75} u coorBercTBeHHO by He GoJiblie 2,
4. Tlo nemme 1.4 umeem 0y < 14 u 05 > —31. Tak xax by = 150 u b1by meaurcsa Ha u, TO 4 = 75,
ko =217-2mcg > 75— 4+ 68 = 139. Orcrona cs € {186,217}. B mobom cirydae JOMyCTUMBIX
MAaCCUBOB IE€PECCUYECHUIT HET.

B cayuae mapamerpos (225, 64, 13, 20) umeem p € {72,75,80,90} u coorBercrBeHHO by He GOJIbIIE
4,5, 4, 1. Ilo nmemme 1.4 umeem 01 < 15 u 05 > —33. Tak kak by = 160 u bybs menwrcst Ha L, TO
=380, ko =225-2u c3 > 80 —4 + 66 = 142. Orcroga c3 € {150, 180, 200,225}. B srobom cirydae
JIOTIYCTUMBIX MACCHBOB MEPECETEHUN HET.

B ciayuae napamerpos (256,68, 12,20) umeem p € {68,88} u coorsercrBento be He Gosbire 1,
5. I[IporuBopeune ¢ Tem, aro by = 187 u b1by HE mesuTcs Ha U.

B cayuae mapamerpos (285,64, 8,16) umeem pu € {60,66,75,76,95, 100} u coorBercTBeHHO by
e 6osbire 1, 6, 9, 9, 5, 2. Ilo gemme 1.4 umeem 07 < 19 u 0 > —45. Tak kak by = 220 u b1by
JIeJATCs Ha [, TO [ = 66, ko = 95 - 10 u c3 > 66 — 6 + 66 = 126. Orcriona c3 € {190,285}, a rakxe
c3 € {150,228} npu by = 6. B smo6oMm cirydae J0MyCTUMBIX MACCHBOB [IEPECEUCHUN HET.

B cayuaae mapamerpos (286,95,24,35) mmeem p = 110 u by < 2. [IporuBopetune ¢ Tem, 9To
by = 190 u bybe He menurca Ha p. B ciyuae mapamerpos (289, 72,11,20) umeem p € {72,102, 108}
U COOTBETCTBEHHO by He Gonbire 1, 4, 1. ITo semme 1.4 umeem 61 < 17 u 65 > —44,2. Tak kax
by = 216 u biby memwrcs wa p, To p # 102. Ecim p = 72, ro I’ umeer maccuB mepecedeHuit
{289, 216,1;1,72,289}. Eciu p = 108, T0 JOIyCTUMBIX MACCUBOB [IepeCcevYeHtil Her.

B ciyuae nmapamerpos (300,104, 28,40) umeem p € {117,125,130} u coorBercrBeHHO by HE
6ospmiie 1, 3, 2. IIporuBopeune ¢ Tem, aro by = 195 u bi1by He nmenurcs wHa u. B ciaydae mapamer-
pos (320,132,46,60) umeem by = 187, u = 160 u by < 1, mporusopeune. B ciydae napamerpos
(322,96, 20, 32) umeem by = 225, u € {105,115,126} u coorBercTBenHo bo He Gosbiie 1, 4, 4. TIpo-
TUBOpEYNe ¢ TeM, 9To b1be He JMeuTCs Ha 4.

B ciayuae napamerpos (324,68,7,16) umeem by = 255, u € {68,81,85,90,102,108} u coorser-
cTBeHHO by He Gostbitie 5, 11, 11, 11, 7, 4. o gemme 1.4 umeem 61 < 20,25 u 3 > —52. Tak xax biby
Jlesrest Ha [, 1o p € {68,85,90,102}. Ecim p = 68, 10 by =4, kg = 81-15, c3 > 68 —4+70 =134
u cg € {135,162,180, 243, 270,324}. Ecu p = 85, 1o by < 11, ko = 324 - 3. Econ = 90, o by = 6,
ko = 54 -17. Eciiu p = 102, o by = 2,4,6, ko = 162 - 5. B 000M caydae AOIMyCTUMBIX MAaCCHUBOB
MepecevYeHnii HeT.
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B ciyuae napamerpos (324,76, 10,20) umeem by = 247 = 19 - 13, pu € {76,78,81,108,114,117}
U COOTBETCTBEHHO by me Gosibitie 1, 2, 5, 6, 4, 2. I[IporuBopeune ¢ Tem, 4T0o b1by He menuTcsa Ha .
B cayuae napamerpos (343,102,21,34) umeem by = 240, u € {120,140} u coorBercrBennHo by He
oosbine 4, 2. Ilo memme 1.4 umeem 67 < 13 u 03 > —49. Tak kak b1by menmurcs Ha p, To u = 120,
ko = 324 - 2. B mo6om ciydae JOMYCTUMBIX MACCUBOB MEPECEUCHUI HET.

JlemMa moka3aHa.

JIemma 6.3. ITycmo napamempu, (V' k' N p') ewbpanv 6 n. (3) saxarouenus meopemos 3. To-
2da 6epHO 00HO U3 ymeeporcoeHul:

(1) [u] umeemn napamempon: (378,52,1,8) u p € {35,39,42,45,50, 54,63, 65, 70,75, 78,90,91,105};

(2) [u] umeem napamempo. (441,88,7,20) u I' umeem wmaccus nepecenenutd {441,352,1;
1,88,441}, wau [u] umeem napamempov. (505,84,3,16) u ' umeem wmaccue mnepeceuenud
{505,420,1;1,84,505}, wau [u] umeem napamempo. (625,104,3,20) u I' umeem maccus nepece-
wenuti {625,520, 1;1,104,625};

(3) [u] umeem napamempun (676,108,2,20) u p € {108,117,126, 156,162, 169, 182, 189};

(4) [u] umeem napamempun (729,112,1,20) u p € {126, 132,154,162, 168, 189, 198, 216, 231}.

Hoxazarennbctso. Ilycrs napamerpsr (v, k', N, ') npunagnexar n. (3) sakmouenus
TEeopeMbl 3.

B cayuae mapamerpos (378,52, 1,8) umeem by = 325, p € {35, 39, 42,45, 50,54, 63, 65, 70, 75, 78,
90,91,105} u coorBercTBeHHO by He Gosbiie 5, 16, 20, 24, 28, 30, 29, 29, 28, 25, 24, 17, 16, 6.

B ciyuae napamerpos (391,140, 39,56) umeem by = 250, = 170 u by < 2. ITporusopeune c
TeM, 9TO b1by He menuTCI HA [

B ciayuae napamerpos (400,84, 8,20) umeem by = 315 = 5-63, p € {84, 90,100, 105,112,120, 125,
126,140} u coorBercrBenHo be He Gosbime 1, 6, 11, 12, 12, 10, 8, 8, 2. ITo semme 1.4 umeem 01 < 20
u 0y > —64. Tak xak biby mesnures Ha p, To p € {90,105,120,126}. Ecau p = 90, To by = 2,4, 6,
ko =40-35ucg > 90—6+86 = 170. Ecim pp = 105, 1o by < 12, ko = 400-3, ¢3 > 105—12+86 = 179.
Ecmm p = 120, to by = 8, kg = 50 - 21, ¢3 > 120 — 8 + 86 = 198. Eciim u = 126, T0 by = 2,4,6,8,
ko =200 -5, c3 > 126 — 8 + 86 = 204. B sro60oM cirydae JTOIYyCTUMBIX MaCCHBOB II€PECEIEHU HET.

B cayuae napamerpos (441, 88,7,20) umeem by = 352, € {88,96,98,99,112,126, 132,144, 147,
154} u coorBercTBenHo by He Gosbie 1, 8, 10, 10, 14, 12, 10, 5, 4. ITo snemme 1.4 umeem 67 < 21 u
04 > —71,4. Tak kak biby menurcs Ha p, To p € {88,96,112,132,144}. Ecom p = 88, 1o by = 1,
ko = 441 -4 u T’ umeer maccus nepecevennit {441,352, 1; 1, 88,441}.

Eciu p = 96, o by = 3,6, ko = 147 - 11, ¢35 > 96 — 6 + 90 = 180. Ecom p = 112, To
bo = 7,14, kg = 63 -22, c3 > 112 — 14 + 90 = 188. Ecsiz pp = 132, 10 by = 3,6,9,12, ko = 147 - §,
c3 > 132—12+90 = 210. Ecoim p = 144, 10 be = 9, ko = 4922, ¢5 > 144 — 9+ 90 = 225. B yr060m
caydae JOMYyCTUMBIX MaCCHBOB TEPECETCHUIT HET.

B cayuae mapamerpos (505,84,3,16) umeem by = 420, u € {84,100, 101,105, 140,150} u coot-
BeTCTBEHHO bo He Gosbie 8, 20, 20, 21, 13, 8. ITo memme 1.4 umeem 61 < 25,25 u 65 > —85. Ecin
=84, 10 by <8, ko = 5055 uI' umeer maccus nepeceuennii {505,420, 1;1,84, 505}.

Ecau g = 100, To by = 5,10, 15,20, ko = 101-21, ¢3 > 100 —20+ 86 = 166. Ecim p = 101, 10 b
nemurcs Ha 101, mporuBopeune. Ecimu p = 105, To b < 21, ko = 505 - 4, c3 > 105 — 21 4+ 86 = 170.
Ecmu p = 140, To by < 13, ko = 505 -3, ¢3 > 140 — 13 + 86 = 213. Eciau p = 150, To by = 5,
ko =101 - 14, c3 > 150 — 5 4 86 = 233. B 060M citydae JOMyCTUMBIX MACCUBOB IE€PECeTIeHUN HET.

B cayuae napamerpos (529,96,5,20) umeem by = 432 = 9 - 48, p € {108,138,144} u coorser-
cTBeHHO by He Oosbiie 12, 17, 16. Ilo semme 1.4 mmeem 61 < 23 u 03 > —87,4. Ecou o = 108, To
by <12, ko =529-4u cg > 108—12+98 = 194. Ecau p = 138, T0 by memurcs Ha 23, IpoTHBOPEYHE.
Ecmu g = 144, 10 by < 16, ko =529 -3 u ¢3 > 144 — 16 + 98 = 226. B yiroboM cirydae HOMyCTUMBIX
MAaCCUBOB IEPECCUYCHUIT HET.

B ciayuae napamerpos (540,154, 28,50) umeem by = 385, p € {180, 189,198,210,220,225} u
COOTBETCTBEHHO by He Gouibiiie 2, 5, 6, 5, 2, 1. Eciim p = 180, wm p = 189, wau p = 198, 1o by
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nesmrest Ha 9, mporuopeune. Ecau p = 210, To by mesnmrest Ha 6, mporuBopeune. Ecau p = 220, To
by menmurcs wHa 6, mporuBopedne. Eciu p = 225, 1o by mesmrea wHa 9, mpoTuBOpedne.

B cayuae nmapamerpos (595,144, 18,40) umeem by = 450, p € {170,175,210,225} u coorser-
CTBeHHO by He Oouibiite 6, 8, 7, 2. ITo nemme 1.4 umeem 0y < 17 u 05 > —91. Ecou p = 170, To by
nesmrest Ha 17, nmporuBopeune. Eeim p = 175, 10 bo = 7, ko = 85 - 18 m ¢3 > 175 — 7 + 146 = 314.
Ecmm p = 210, To bg = 7, ko = 85 - 15 mw c3 > 210 — 7 4 146 = 349. Ecau pu = 225, 1o by < 2,
ko = 5952 u c3 > 225 — 24 146 = 369. B 1r060M citydae JOMyCTUMBIX MACCHBOB II€PECEUYCHU HET.

B cayuae mapamerpos (625,104, 3,20) umeem by = 520, u € {104,125, 130,200} u coorBeTcTBEH-
HO by He Gosbitie 1, 20, 22, 2. Tlo gemme 1.4 umeem 07 < 25 u 63 > —105. Ecau p = 104, o by = 1,
ko =625 -5 u I' umeer maccus nepeceuenuit {625,520, 1;1,104,625}.

Ecmu p = 125, To be menurca ua 25, mporusopeune. Ecin p = 130, To b < 22, ky = 625 -4
u cg > 130 — 22 + 106 = 214. B g060M caydae JOIMYyCTHMBIX MaCCHBOB Iiepecedenuit HeT. Ecin
w = 200, To by menwTcsa Ha 5, MPOTHBOPEYNE.

JlemMma 6.3 u Teopema 1 mokazaHbI.
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