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Abstract

We consider the problem on uniform estimates for an oscillatory integrals with the smooth
phase functions having singularities D.,. The estimate is sharp and analogy to estimates of the
work of V. N. Karpushkin.
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1. BBenenue

ONPEAEJEHUE 1. Ocuusisamoproim uRmMezpasom ¢ 24a0K00 eeulecmserto-3HauHol gaszot f
U amMnAumydoti a HA3BIBACTNCA UNMEZDAA 6UlA:

J f,a) = /n a(z)eMN @) dg

ede a € CP(R™) u X € R.

Ilyers U C V' C R?—orpanntennsie okpecTHOCTH Hadata Koopauaar, U(V) sampikanme U (V).
Homycrum, uro byskmua f:V — R (rze f € CN (V) , (N = 8)) nmeer cnenyromuii Bug:

flar,m2) = 2125 + g (21, 22) (1)

rme g € CN (V) , makas, aro D%g(0,0) = 0 a1a Beex a1 +ao < 3, 3mechs D ozgauaer D = %,

a = (a1, q2) € Z2 —mynsruungexc, Z4 = {0} UN neorpuiaTesbuble Lesble qucia.

ONPEAENEHUE 2. [Iycms f € CVN (V), 2de N > 0 HEKOMOPOE HEOMPUYUAMEALHOE UYEAOE
wucao. Jedopmayueti ynwyuu f naswsaemea f + F, 20e f € CN (V) (em.[7]).

Iycrs ¥ s () (e) ={F e C®(V),||F| os(v) < £}. OCHOBHBIM PE€3yJIbTaTOM PabOTHl ABJISAETCS
CJIE Ty FOITIAST

TEOPEMA 1. ITycmo f € C¥(V) umeem eud (1). Tozda natidymes noaosicumenvhvie wucaa €, C
u oxpecmuocms U C V' nauaaa Koopdunam, maxue, 4mo 04a npoussosvrut Gyrkuul a € C& (U)
u e 'ﬁci%(V) (€) cnpasedausa caedyrousan ouenKa:

/ei)\(f—i-F)a(x) dz| < C||a\101.
u A2

1) Teopema siBisierca anasorom Gostee obmieit Teopemsl B.H.Kapmoymkuna [7] (a Takxe cu.|2))
JUISL JIOCTATOYHO TVIAJAKUX (DyHKIH.

2) Ecm g = 0, TO O1eHKa, MOJydeHHAst B TEOPEME, HEYJIydIIaeMa.

3) st HeROTOPBIX ¢ byHKIUA [ MOXKeT UMeTh ocobenHocTh Tuna Dy. B sroM ciywae u3 pe-
syabraros Jlrocrepmaara 5] MOKHO BbiBecTH 60J1ee TOUHYIO OIIEHKY.

4) VluBapuaHTHbIE OIEHKN C OJINHOMUAIbHON (a3oil paccmorpensl B paborax [10]-[15].
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2. HexoTOopbhle BCIOMOTATEBHBIE yTBEP2KIECHUS

Cuadasia Mbl npuseaeM HECKOJIBKO IIPOCTBIX BCIIOMOT'aTE/JIbHBIX OHpeﬂeﬂeHHﬁ.

. ACCMOMMPUM  apu@EmMemuecroe npocmparcrnieo C UKCUPOBAH-
OnpPEAENEHUE 3. [1] P D P DOCTD R"™ D

HOMU  KOOPOUHATAMY X1, X2, ..., Tn. Pynukyua [ : (R™0) — (R,0) nasweaemca keasuodno-
poonoti pynryuet cmenenu d ¢ NOKAZAMEAAMU O, 02, ...,0p, ecAu npu awbom A > 0 umeem
FO A 22y, X)) = Mf (2, 20, ..., 2,). TToKasamenu o HA3BEAIOMCA GECAMU NEPEMEH-
HOLT Tg.

Creayromas sleMMa JJoKa3aHa B pabore [6].

JIEMMA 1. Hyemv f— eaadsas dynruyus 6 okpecmmocmu navanra xoopdunam , R? ¢ > 0 u
ar,az (0 < ag < ag) — Pukcuposanmvie payuorasvube wucaa v m > 1 - namypaavhoe wucao,
npusem aym > c. Toeda sxaovenue

M(f) C {(t1,t2) : a1ty + aotz > c}

CNPasedauso mozda u moavko moezda, Kozda cyuecmeyem noaunom fr(xi,xs) ydosaemsoparousud
YCAOBUI0
M(fz) C{(t1,t2) : cats + aata > c}

u 2nadkue ynKyu a;,(T1, T2) MaKue, YMO CNPaEEIAUBO PABEHCMEBO:

flar, @) = frlr,22) + > wlabaj(e, z2),

Jt+k=m

sdecov fr(x1,22)— Hasweaemes eaasnoli wacmvio dynxyuu f(x1,x2) ommuocumesvrno eeca (aq, )
u M(-)— naswsaemca nocumenem Tetinopa pasaoocerus pynxuyuu f 6 pad 6 mouke 0.

ITycts C° (V) — muOXKeCTBO GeckonewnHo auddepeHipyemMbix GyHKIH, OMpeIeeHHBIX B V),
e V' HekoTopasi OKpecTHOCTh Hadajga koopawHarT R™. OueBMIHO, UTO 3TO MHOXKECTBO 00pas3y-
€T KOMMYTAaTUBHOE€ KOJIBIIO OTHOCUTE/JIHHO O6])ILIHOFO YMHOXKEHUA U CJIOZKEHU A (i)yHKLU/Iﬁ HyCTB
f € C®(V) nannas dbyHKIUS ¢ KpUTHIECKOil Toukoii B Hyse, T.e. V f(0) = 0. Pacemorpum mos-
MHOKECTBO

Iv;:={heC®(V): Z L hy € C(V)}.

3xk
D10 MHOKECTBO siBjgeTcst mogaroabiiom C°°(V). [lpuaem ouesnmno, aro mis mwoboro g € C°(V)
BBINIOIHSETCsH cooTHOmerne glyy C Iyy. Uubivu cnosamu, Iy asiaserca maeanom ('mmeass-

HBIM " IOJIKOJIBIIOM ) KOJIb . DTOT WIeasl Ha3bIBACTCS WMICaJIOM IIOPOXKJCHHDLIN 4acTHLIMUA
"ostxo. 0 o) a C°(V). 9ro easI HA3LIBACTC eaJIo OpOK e ac
of () of (z)

TIPOMSBOIHBIMHI —5.~, . .., ~5. >, WJIM TPAJINEHTHBIM HealoM KOJlbLia C>(V) n oboznawaercs gepes
n
__ 9f(=x) of ()
Ivf— O 0 o, >.

[Tycts dbyuximst f (1, x2) YIOBIETBOPSAET CIACAYIONINM YCITOBUSIM:

lo
)(w =0,|lal =a; +as < 2.
2) JomycTHM, MHOXKECTBO KOpHeil ypasuenus f3(x1,x2) = 0 ua S1 (rae f3 orpesok Teitnopa dbyHk-
i f mopaAgKa 3 m Sy eIUHWYHAS OKPY’KHOCTH B R? ¢ MeHTpOM B Haua/e KOODAMHAT) COCTOUT M3
OJTHOTO TPOCTOTO M JIBYKPATHOT'O KOPHSI.
Torma dbyrkIms f, MAHEHHBIM TpeobpaszoBanmeM, TpuBoanTes K Buay f (z (u)) = uju3 +
+ g1 (u1,u2), tme g1 (u1,u2) - HeKoTOpasi GyHKIUs yHoBaeTBOpsitomas ycaosuio D%g; (0,0) = 0,
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npu Beex || < 3, aHAJOrMYHOE YTBEPXKJEHWE JOKA3AHO I OJHOPOIHBIX MHOMOYJIEHOB TPEThei
crenenu B pabore |1] (ctp.147). I'maBHas 9acTh OTHOCHTEIBHO BECa, (g, g) dyurmun f obo3HaTAETCS
uepes fr. Takum o6pasom, 6e3 orpanuderne oOIIHOCTH, Mbl MOXKEM CUUTATh, 40 fr(T1,T2) = T173.

Caenys |7] oboznaunm vepes Ey auHeliHOe IPOCTPAHCTBO MOJIMHOMOB CTEIEHU MeHbIIe d OTHO-
CUTeJbHO Beca (%, %) u Iy, rpalueHTHBIN niean GyHKIM fr.

OnpeAENAEHUE 4. Koopdunammoe noonpocmpancmeo B C Eq masvieaemes HudiCHbiM GEPCaNb-
noim, ecatu (Ivy, (VE1) ® B = Ey (m.e. Ivy, VE1(\B =0, (Ivy, (E1) + B = Ey)).

Jlerko mokazarth, uTo B = <1,x1,$2,m%> ABJIAETCS BEPCAJBHBIM TIOAIIPOCTPAHCTBOM B st
byrxnun fr (71, 19) = 2173

IIycrs > smax™ orpesok psima Teitnopa B Touke 0 dyukimn F. Ilonoxum my(F) =

Bl+T2<d

=D 8™, e 0 < L4 2 < d TaKI/IM 00paszoM, T OmpeneaseT OTOOPaKeHre IPOCTPAHCTRA
CN (V) na npOCTpaHCTBo Ed, rmed < &

Crenyromee NOpenaoKeHue o BOSMO}KHOCTI/I [JIAOKO BBEIODATH 3aMEHY KOODIAUHAT SABJISACTCH
AHAJIOTOM TeopeMbl BepcasbHocTH. AHasorom mpedopmarmu Qyukimn f asasgerca f + F| e
F e ﬂcg(v) (€) (medopmarnust ¢ GECKOHEUHBIM YHCIOM MApPaMeTPOB). AHAJOTOM BEPCAIBHO Jie-

cdbopmanmu f seagerca f + F, rae F € 04 (V) (¢), mF € B. 3nech B—HuKHee BEpCAJbHOE IO/

mpocTpaHcTBo [1].

JIEMMA 2. ITyemwv z € C8(V) nexomopas sexmop-dynwyua. Pynxuua (f + F)(y + 2(y))
sanucvieaemca 6 6ude

(f + F)(y+z(y)) = £(0) + F(O) + aio(2)y1 + co1(2)y2+

+azo(2)uf + a1 (2)yiye + 002 (2)ys + D i ()15 + 1195,
11+12=3
2de a0, o1, oo — Pynxyuonas, om F u o i, - C3(U) — C3(V) onepamopvi npunem 2 < i1 +ig = 3,
BBINOARAETCA ||y iy|| o2 < Ce, npu yeaosuu F € 1908(7) ().

JIOKA3ATEJILCTBO. [Ipencrasum gpyuxkmuio f + F B CaeayromeM Bujie:

f+ F = sypx1 + so1xe + 8201‘% + 25112129 + 8021’% + s30(z1, LUQ):Z:?"‘
+521(21, T2) 23 wo + (1 + s12(21, T2)) 2123 + So3(21, T2) 23,

_ OF(0,0) _ OF(0,0) _ 182F(0,0 82F(0 0)
TIE 810 = —g,, 5 S01 = gy, » 520 = 3 xz » S = 6x18352 ’
_ 10%F(0,0) = = (F g (uay uzy) =
so2 = 375G, stk (@1,22) 1= Sk = ity Jo (1 — w)? R0 gy oy 4 ky = 3,
L1 2

Cuenaem 3ameny x1—21(y1,Y2) = y1, T2—22(y1, Y2) = Y2 U UCIIOJIB3YEM CJICITYIOIINAE PAIOKEHUST

21(y) = 2§ + aroy1 + aorye + a0y + a11yiye + ao2ys + r1(y)

"
0 2 2
22(y) = 25 + bioy1 + bory2 + baoyi + br1y1y2 + bo2ys + r2(y),
0 _ __ 021(0,0) _ 021(0,0) _1822(0,0) 10221(0,0) 1 0221(0,0)
vae 27 = 21(0,0), a0 = Tg 7 a0l = THT a0 = 5 G02 T 5 gz QUL T 3 g0y,
— _ 022(0,0) _ 022(0,0) _18%25(0,0) 18225(0,0) 1 8225(0,0)
22 = 200, 0) bo = N bor = S Oy2 bao 27 oy boz = 3 oyz b = 3 dy10y2
28 zi (uy1,w .
ri(y k1'k2' fo (1- W(iu, ki+ky=3, i=1,2.

Paznoxxum dyukuuio (F + g)(y + 2(y)) no dopmyse Teitiopa B Touke (y1,y2) = (0,0)
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Torya mosyyunm
(F 4+ 9)(y + 2(y)) = aoo(2) + c10(2)y1 + o1 (2)y2+

+az0(2)uf + a1 (2)yiye + 002 (2)ys + D i ()15 + 1155,
i1+1i2=3
e apo(z) = f(0) + F(0), a10(2), ap1(2), ago(2) HEKOTOPBIE DYHKIMOHAIBL OT 2z U vp2(Z),
ai(z) : C3(U) — C3(V) oneparops! uMeromue Bu;:
Oéog(z) =z1+ <i>1(z, F), an(z) =229 + ég(z, F),

371eCh ®; : C3U) — C3(V) mexoropbie TIaIKHe OMEPATOPHI, YIOBICTBOPSIONIE YCIOBHSM
®;(2,0)=0, (j=1,2). O

IIPEIJIOYKEHUE 1. Cywecmeyem noaoscumensvhoe wucso € > 0 maxoe, umo 0as a106020
‘|FHC4(V) < € natidemes maroe omobpavicenue (z1,22) = (z1(F), z2(F)) € C* (U — R?) , onpede-

AeHH0e 68 Hexomopol okpecmuocmu U, 0aa K0mopoeo cnpasediuso caedyouiee paseHcmeo

T (f (Y1 + 21,92 + 22) + F (y1 + 21,92 + 22)) = &(F) + &1(F)y1 + &(F)ya + é3(F)y?,
2de m1(-)— npoexmuposanue npocmpancmea C*(V) na npocmparncmeo .

Tenepsb paccMOTpuM craefyomue (hyHKIMOHATBHBIE YPABHEHMsI OTHOCUTEIBHO (21, 22)
Qi(y, F,z) :=a11(z) =0, Pa(y, F, 2) :== apz2(z) = 0. (2)
TIpuBesiemM BCIOMOTraTENBHYIO JIEMMY.

JIEMMA 3. /Jlaa nenpepwenwx onepamopos ®1(y, F, z), ®o(y, F, z) 6 npocmpancmee Uy X
x C*H(V1) x Uy cywecmeyem wacmmas npouscodnas no z u onu duddepernyupyemv: no Ppewe 6
moue 0, 20e Uy C R?, Uy C R?.

HOKABATEJIBCTBO. Panm ompene/leHHOCTH, IIOKAaXKEeM CYIIeCTBOBAHNE YACTHDLIX IIPOM3BOIHBIX 110
z u mupdepennupyemocrs oneparopa @1 (y, F, z), aus byakuuu Po(y, F, 2) 10Ka3aTEIbCTBO COBEP-
MMEeHHO aHAJTOTHIHO.

Tak kak dymkimua F € C° (V) TO OTCIONa BbITeKaeT audPepeHtmpyeMocTh Omeparopa
O (y, F, 2).

CymecrBoBanue mpousBoaHbIx oTobpazkernst Po(y, F, z) paccMarprBaeTcst aHaJ ornaHo. [

JIEMMA 4. Onepamopw ®1(y, F, z), Po(y, F,z) ydosaemeopaiom caedyrouum Ycao6uim:

021 991
1)®1(y,0,0) =0, Po(y,0,0)=0. 2) | 55 452 | #0.
0z1 Ozo

HOKABATEJIBLCTBO. I3 aBroro Bupa omepaTopoB ®p, Py BEITEKAET BBIMOJHEHHUS COOTHOIIEHUS

1)®4(y,0,0) =0, ®2(y,0,0) = 0. OgeBunHo, ITO ‘8?250) 8452220) - 621220) aq(;igo)

TeJTLHO BBITIOJIHEHO BTOpPOe yTBep:Kaenme. Jlemma 4 mokazana.

= 2 # 0 u cieqoBa-

Ilepeitnem k gokazarenbcrBy IIpeajiokenusi 1. Tak kak omeparoper @(y, F,z) u
Oy (y, F, z), coracuo jemm 2 u 3, yJOBJAETBOPSIOT yCJIOBHIIM TEOPEMbI O HEsIBHBIX OTOOPaKEHUX,
TO, COTJIACHO STOM Teopeme, Hafimercs pemrenue 21 = 21 (y1, Y2, F'(y)), 22 = 22 (Y1, Y2, F(y)) ypas-
HeHus (2) U OHU SBJSIIOTCS TIaJAKUMU (BYHKITUAME, B 3aBUCHAMOCTH OT TJIAJTKOCTH 0TOOpakenust F.
O 3BAMEYAHKE 1. Otmernwm, uro ecim F' € C3HF u f € O3FF 1o 2(y) € CF.
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3. O pa3zbueHUM €IMHUIIBI

OCUMIATOPHBIA HHTErPal OLIEHUBACTCA C IIOMOILIBIO Pa3OUeHUs eIuHIIIbI.

Ilycts k = (lg, k;) u 7 > 0 dpukcuposannoe uncio. Paccmorpum oTobparkenme

6k . R? — R? onpesenentoe hopmyioii:
0r(z) = (11, TX2) -

Beenem dyukumo (), yI0BIETBOPSIONLYIO YCIOBHAM:
1) g€ C™(R?),
2) 0 < B(x) < 1 g moboro x € R?,
_J 1, mpum|z| <1,
3) B(z) _{ 0, mpu |5y (z)] > 1
CymecrBoBanue takoil dbyukuuu gokaszano B 3] (a raxxe [8]).
IIycrs

x(x) = B(x) = B(d2(x))-

Ocnosubie croiicrBa ynkuun x()cogepxkarcs B caeayomeil jemme.

JIEMMA 5. Qyuryua x(x) ydosaemeopaem cAOyOUUM YCAOBUAM:

1. Jaa npouseoavrozo GurcuposaHnozo T cnpasediuso paseHCcmeo

B(0y-vo (@ +Z (63-v(2)) = 1.

v=vg

2. laa npoussoavnozo x # 0 cywecmesyem vy = vy(x) maxoe, wmo npu aobom v & [vg, v + 4]
X (92v(x)) = 0.

3. Jas npoussoavnozo vy cyuecmeyem € > 0 maxoe, wmo x (02 (z)) = 0 npu mobom v < vy u
|z| > €.

Jlemma 5 nokazana B pabore [8].

JIEMMA 6. @ynxuusa x(x) ydosaemeopsem caedyrouum ycarosusm: 1) Jlas npoussosvrozo
Purcuposanmnozo x # 0 cnpasediuco paseHcmso

[e.e]

> X (d(x) =1.

V=—0

2) Cyuwecmeyem N = N () maxoe, umo daa npouszeosvrozo x # 0 cywecmsyem vy = vo(x) maxoe,
wmo npu arbom v € vy, vy + N]

X (02v(2)) = 0.
3) Jlas npouseosbrozo vy cywecmsyem € maxoe, 4mo

X (02v(2)) =0

npu mobom v < vy u x| =€



48 N. A. Ukpomos, A. P. Cacapos

4. JToka3aTeibCTBO OCHOBHOIO PEe3yJIbTaTa

Tax xak yHxmmEsa umeer sui f (v1,r9) = 123 + g (v1,72), TO IpUMeHss Tpe/ToMKeHHe 1 s
f+ F u nonyanm

f+F = s10y1 + S0192 + S209% + Y193 + 53095 + 521952 + 120195 + 503y5 + Ra (y1,92),  (3)

rie Ry (y1,y2) ocrarounstii uien. Teneps onennm unrerpan J. CHadasa BBejieM «KBa3UPaCCTOSTHIE
3 3
p = |s10]2 +|s01]2 +|s20|® u B mETErpane (1) ¢ dbazosoit byuximeit (3) caemaem 3aMeny MePEMEHHBIX
1 1
Y1 = p3T1, Y2 = p37e. Torma momsyamm:

1

J(\) = p% / a (pﬁﬁ, p%Tg) e dr,
R2

1 1 1

rie ¢ = 513071 + S(;l 2 + 52?1?7'12 + 7178 + S30T7 + S21TE22 + S12T1T5 + S03T5 + >Ry (pSTl,pSTQ) .
p p:

[Mpunvenum semmy 5, T.e. pa361/IeHI/1e eMHNILL, 1A uATerpasa J(A) u moayamM pasioKeHwe B

CJIEYIOMEM BHUIE:
TN = TN+ D TN
k=Fo

5 / a <P%717P%T2> X (27%71727§72) e dr,
RQ

Jo(\) = pi / a(p%ﬁ, p%m) Bo (8-t ()€ dr.
RZ

e
Ji (A) =

R~

Cuagana onennm wmaTerpat Ji (). B srom mmrerpane Ji (A) caemaem 3aMeHy mepeMeHHBIX

k _k
27371 =11, 27379 = to W TOAYyUUM

Ji (A) = 2%/)% / a (2
R2

e (azoBag QYHKIUSI UMEeT BUI

Pit )X(tl t2) P2 0itsn) gy,

Dy (t,s,p) =27 3 opt1 + 27 5 oo1te + 27 30'20tl + t1t2+
sgot] + sart3ts + s1atatd + sogt + 27FLRy (25 pity, 28pity )

4k 4

k1 k 1 273 p3

37eCh 019 = ‘l%O, 001 = ‘%7 o0 = s%%o, Ry (2 3P3t172303t2> = S (sa0t] + sa1tity + soatdt] +
P p P

+ 813t1t% + 804t%)

91®), (ut 1y, (ut,s,
rae sq0 (t,8,p) = § fo S%du s31(t,s,p) = § fo (1- 3Wdu, 522 (t,5,p) =
4Dy, (ut 04dy, (ut,s,
it #d 1y (t5.) = § 30— WP s 1, 5,0) =
38 <I>k(utsp)
6f0 o du.

Mb1 MOkeM cauTaTh (B 3aBUCUMOCTU OT HOCHTEIA AMILIATYIBI X0, IO JIEMME 5), 94T0 9ucao ko
JTOCTATOYIHO GOJILIIIOE.
C I 28 p| < L, L6
HAJA 8 PACCMOTPUM CIydaii, Korma HeT ocrusiun. [lycrs P rue OJIBITIOE
duUKCHpPOBAHHOE INCI0. Torna n3 TpUBHAIBLHON ONEHKH HHTErPaJIa Ho.nquM

23p3A Q%p%A

| k| < T
2 Ap]2 A2

(4)
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IIycrs Temepsn }2’“)\/)! > L u k > ko nocrarouno dosibinoe aucao. Toraa, mo yciaosuio, P moxker
OLITH PacCMOTpeHa Kak Majasd jgedbopmarms GyHKIHN 7174, npudem (11, 72) € D :=supp(x) =
= {3 < |7| < 2}. Ouesnano, uro ecu 70 € D dukcnposannas Touka u 75 # 0, TO 9T TOUKA HE
apngerca Kputudeckoit. Ecm x¥ cpesaromas dbynximms (T.e. GyHKIIA HOCHTEb KOTOPOit HAXOHTCS
B JIOCTATOYHO MAJIO OKPECTHOCTH 9TOi TOUKM), TO HHTErPAJI

T (V) =25 pi / a (2§P%t17 2§pét2> X (1, ta) €22 PRS0\ O 1) it
R2

TpI/IBI/IaJIbHO oueHI/IBaeTCH MHTErPUPOBAHUEM 110 YACTAM U UMEET MECTO HEPABEHCTBO (4).
Ecmu 79 = 0, To 70 # 0. B sToM coryuae, ucmonssysa gemmy Ban gep KopryTa [4] (6osee o6mee
YTBEPKJIEHNE CONEPKUT B [9]), cHOBa mMeeM oreHKY Buia (4).

Tak xkak HA HOCHTEJ/E AMILIATYIBI 23 p3 < 1, TO

11 Z ‘Jklg C1 ZQ%pég <

T T
A2 |2k Ap|<1 A2 gk ey |A]2

Tenepn paccmorpum orenky nHTerpaia Jo(A). Pacemorpum ciemyronue ciydan s napamer-
poB .

Brenem kBazucdepy p(o) := {’0'10’% + \001]% + \020\% = 1} u paccmorpnm bazoyro dyHKIHIO

2 2 2 2
O (1,0,p) = 01071 + 00172 + T207TF + 1T +S307'13 + S21T{T2 + 8127175

S
o

3 4 3 2,2 3 4
+S0375 + (8407'1 + 83177 T2 + S22T{'T§ + S13T1T5 —1—8047'2).

1
p

OrmernM, uro Ha KBasucdepe ¢; < |o| < ¢g, rue c¢1, co—dUKCHPOBAHHBIE TI0JOKUTETbHbIE
uyncsia. Takum obpasom npocrpancrso napamerpos u sUpp(3(dy-ko(+))) KOMIAKTHbIE MHOXKECTBA.
Mycts, 0 = o, ‘O’O‘ = ¢ bUKCHPOBAHHEIT BeKTOp m T = 70 (bUKCHpPOBAaHHAS TOYKA. TOrja
O (7,0, p)- mOCTATOUHO Majas ryiajakas gedopManust cieAyomein dbyHKIum

0 0 0.2 2
b =0y + 09172 + 0507 + T17T5.

M 99 (r{,3)

Ecmu # 0nmn —5 -2 # 0, ro upu |0 — 0g| < € [s30|+|s21[+[s12|+|s03] < € cnpasesmsa
cne;{yromaﬁ onenka: |V®q (1,0,5) > >0
IS HEKOTOPOT'O MOJIOKUTETHHOTO YUCIA 0.

IIpumensist bOpMyIly HHTErPHPOBAHUS [0 TACTSIM [JIsL HHTErpasa J; , MOy InM:

c|lal| o
I | < ﬁ (5)
|A[3
TIae
Jo (N) = / X () a (11, 72) X0 (71, 72) €¢P0(73) g7 (6)
R2
¥ X —T/IaJiKasd (PyHKIWS COCPEIOTOYCHHAS B JOCTATOYHO MaJI0H OKPECTHOCTH TOUKH 70. Hocraroaro
paccMoTpers ciaydail Korjga TO—KpHTquCKaH TOYKA.

Tax kak 70- KpuTHUYECKAs! TOUKA, TO CHPABEINBO CJIEILYIONIEe PABEHCTBO:

ol + 2051 +2(13)% = 0,00, + 2775 = 0.

s pyukiuu P B Touke (T{) , 720) marpura [ecce mmeer Bu:

2080 27’3
2720 27{3 ’
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OTmeTnM, 9TO 9TO HeHyJeBas MATPHUIIA, TAK Kak ecin 09, = 0, To mbo o3 # 0, mbo o), # 0,
ceptosaresnbio 19 # 0w 75 # 0.
209, 279
279 27
PUIBI PABEH eJWHUIE, TO, TpuMeHss jemMy Mopca mo mapaMerpam, Jjid uHTerpasa Jo moayanm
CTEAYIOILYIO OIIEHKY

Takum obpasom, panr marpuilbl [ecce ( ) He MeHbIle eIWHUIBI. Ecan panr Mat-

Haxownern, cymmupys mosiyuennbie ONEHKM MPUAEM K JjiokazarenbcrBy Teopembl 1. Teopema 1
JIOKA3aHA.
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