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. (i + V2__)n-l_ (1 '+  
'. 7. 7. . 07. . C2 

_. C2 (1 .. .u..  (1 +. L). .... ,
. T c2 . c2 '., \12 _. p.2 

..  
'" 1 \I 1 y --f (1 + P2)-2 dp == f ----.---.. .. dz ; 2 ... 2 7. 
c 1+ Y\I 2 

".0 o 7-7 Z 

 .moe oOpaaOM'b npeo6paayeM'b HBTCrpU'b cs npe,1l;t-

.10M'b 11 a, CKJH\,1l;lIBaH aurerpana, Haii)I,CM'b 

3AilcL nO)\'L·HHTE.WpaJIbHM  eCTL pauiouaasuaa  
'U, a noroaynepnaa xacrs nepuueacraa 57), no coapaiueaia na no-
.I0&HT.e.llbIUnO MHOjKD:reJIH 0 o, o6paTHTCJI BT)  

u. ·G}I'hAyeT'I» "BUpOlJeX'L '. aax'hTH'rL, 'ITO upnuexenie HHTC-

rpa.lla K'L n,iu:oil  u corrp C'basseao uecsaa yrfolUiTeJlbUYMU 

BU'IBC.i6HWMH. 



< 0, Il0'''fmsJl "PU8lJR. 

  - Ie Bld,C'l'O k,  P u Q 
 - e-.o B 0, TaK'.L trrQ yCJwBie 28) orna-

 >!h· 

4)yttJm)A A (p) 6yp;sn DOCTOB.1UIO  O'l"'.iI +  )l;O 

-  8  yU6Bie 31) He 6YAeT'b B:Kll1'L MrJjCTa.; 

rolluOTa:ute aepaaeacrsa 42) He jl;OCT&BJUUOn orpaulfieaii  
 4:7)  B1)  

1 1 21:+1, 2k +1 
k k -1:- -j e)-a k -2  -J62) Yo - 'fir + Yo (1  . - 111 C  - ..) =0 

I( fi upe;J.uo.1ozeHiH 3:0 < zloteT'£ OJUiR'}, )J;rBACTBRTenmiKo" 

pem, eo xeRLooi :1:0 II Jl.pyrol  MwltAY Xu "II Xl '. Ilepsaa npOH3-
BO)I;JWI. nepBoit lIaCTR sroro ypaBBenm O'kCT'D eAHBCTBeBBLIH 
CTBIlTeJI»BYH ROpeUL, XeB.bmm Xo II   

. / 

minimum; noaToxy XOOiteH'L yTuep.EAa.Tb, qTO 'YPaBBeBie uteT'L 
e)l,BBCTBeIUUm sopeas, XeH.bWm Xo, aaeaao 3aJUlOlIelUJwi :Me,s,l,J e II :1: .:0 

Ypuuema 34) Mory'1''.L 6:LlTL y;J;OBJIeTDOpem TOJlbKO B'.L I1pe,1;-

nO.lo.aenht P» > Pi B: npeTOH'.L P« > 0; 0:03'1'OH1 IU\¥'L B.ymno pas-

CXOTpilTL  

63) 

} = (1 + ;:r l' > o. 
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a npa  == eo ny.tb, eC.lH'Y > o, H 

npa v < o. 

42. Paacaarpaaaa  WBTBh v, ll3'h YCwl0niA 
. . e: Xl - Xo x. 'v'll o < !J. > v, nO·lIYlIHM'L Xo>  > Xo-. Yo, 1')J;'.!:> nasuna 

!h- Yo 
npe,B;':h.ll,]) 6Y,li;eT'h oO.1.l'he, Hen'he WUI panem  eC,lUI k 6o.lI'he, MeRte 
HJm pasao 1. 

TaR'}) KaR']) npa 3TOM'h BH3WeM'b npe)I,'B.JI'h  nepsaa iJ]l.CTbypaa-
aeaia 62) 0YAe'f'b  HMeHHO panna 

a npa BIJCmeM1> npe)J:l>Jrb  == x; nepsaa 'IaCTb ypasaenia 62) pan-

na + e-o , '1'0 HCBO, 'ITO uopeas  6YAeT'b 3aR.l!OQaTbCH H':L T'.BX'b . 

ate npe,1I,1Uax.'b a naH,IJ;.fI coorahrcrayromia eMy snaaeaia Pu, tltJ, Vo 
HaM']) ByatHO 6Yil,eT'h BIJ'nICJnITb )laRCHMaJILHOe aaasenie <flynRD;ia 63), 
HMCHHO 

65) 

•TaR'L RaR'b 3TO 3IU11Ieuie eerr, maximum WyIlltTl,iu j 
 npa  ==  B1> ny.Ui j '1'0 OIW 6YJl,eT'h nOJlO.iKlITEM.bHO. a HOTO-

My ,JAil mow   J4 1;3) .HO/./la uctleal4."mh liPU' Hlblfomo-
pOM3 KOneflllOJ(,'li 3Haf4elliu @, neo(J:coiJ1J,MO, 'tmoou en Kpaflnee sua-
f4e1tie 64) OblJSO  

Ilpemo.soacenie . p. > 0, v < 0  lWCoRMtCTD.MLUl 

aepaneucrua  <  e> XI , ooaapY.ERmuou\io, 'ITO (1)YUKI\iJ:I 63) 
 maxima H minima, if uoroay, )J,.!UI roro, 'IrOOLl ORa  

raa H!dl'l'b sopeus, ne06XO}l,HHO, QTo6hI «palaia anaxenia ea 6htAH 

PaBJUlllHLlXlI> 3UaIt0p'L, e, 'ITo6w aaasenie 64) 6hVlO  
c



 .1'11 ail > xo, 'lit > YO CYU48cmOllem6 OOHa /WU6an 
f;ia3C.JUJmplltJtJ6.Ha.o poiJa, coeiJu"JUOw;aR iJaltUM!' mO'lKIL, (jAR IW-
.opo' P» > Q, a ».> 0  < 0 CMOmpH no tnoMg, ogi)em3 Aft 
lIupatJICeuw. 64) mnp"qo,meAbHo UA'I! IW.40JICUme.IIMW. 

43. 'EC.lUI  < XO , TO c.1It,lJ,yeT'L npUaRTh v > H  
p.< 0 H.IH  > e; . Ilpemozoaeaie v > 0 npBBOAIUI'b R'L ueco-
BHtCTDOMy C'.L npemuBll'J) nepeuencrey .  < Xl  B nOToMy MU MO-

...exit SBR.lUOIUiT:b, xro  63) Ifb 3TOM'L eJlytm,t He 6y,ll.eT'b 

HlIil'lb maxima II minima, . 'laR'h liTO A.lIa acseaania en. ueooxoxaxo, 
llT06u RpaihIia anaaenia ea 61I.1UI paa.1U11IHLlX'b 3HaK081». 3TH RpaA.. 
nia anasenia 6YAyT'h TO.lJblW no  3IlaKaM'h 'OT.uJ.IIaThC4, OT'h 

 B1"> nO 41  eC.1IT 1l0,lJ,'b 2a oYAClM.'.b UOHHMaTh 

Hym neJJ!llRBy pa:.mOCTB a, - Xo :  aeseaanie 
nia 63) 6yp,eT1> B03Mo.mno,  eCJUI aapaaeuie 64) II0.103KU:" 

Te.!.bBO. 

Hpemoaaraa v < OJ H3'l) ycaonia v :::> 11· naB,lJ,eM':b 

 ... 
 <·xo·"'- Yo :H :-)'1'0 spaaaee enauenie  Meu'Be, pan-Yl- Yo 

HO   CMOTpa IIO 'roMy, 6YAC'1''b k oo.rdle, paBRO HJlH Me-

Bile 1. Do BcmwM'h  Mem;I,y npc).l,'bJIa.MH ,lJ,oI1H  6YACT'h 39.1'.7.110-

ql,TbCH ROpCHb ypaBIlenia 62), ,lJ,ocTaB.JuHQru,iA  mini-
mum tPyURn).H 63), a nOToMy 8T3. (pyHKD.ia 6Y,lJ,eT':b HlI'BTh  
Te.lbHLIH zopens TO.JILRO eC.IH en spaaaee eaasenie' upa  == Yl no-

.  a C.I'hAoBa'1'eJlhHO aupaxenie 64)  

IIT8KT>  iJcm,i)a oi)ua 60ulytnaR Kp'UJaJl jJ(JSCi.lH(l-
fflprl-6fJe,JUJUJ poiJa, coei)'IUIJlHJU4(J1I ihllb ihlllllblR mOVK1/;, 

44. MIJ  reneps 

p'/.e (p) == 2k-
OTKJ,I,a 

:J.k 
=1' 



II aro ypaanenie.upexcrauaaecx IIltpa60JHPICCKin upuuun npu k > ! 
{I k < 0 a  upu 0 < k < !. Ilpa k ==: ! 6YJl.CM'J. 
lUl'l,Tb ' 

.7: - (J,+ . ,.---- rj 
 ! 

YC.J10BiJi 28), 29) H  1) B'b pa3CMa'l'pHBaCMOM'D CJ1Y'H\'b OTU8,-

)J,aWT'h, a ypanneuie 4I ) npHBO)l.JiI'l'CH It'll Kml.ApaTHOMY, HMCIUW' 

He'h anrerpania BIiiIIO.!HUUO'l'CJl B'I}' ROliCIJ:IIOM.'L BJiI,m;il H  ml-

c.dJ,1J.oOaHie npOl13BO)l.HTCa BeCbTtU\ npOCTO. 

45. Ilyen, reneps 

OTR!,ll,a nOJlYIJ:1lM.'L, cooopaauo   OTUOCH're"ilb-

DO ]), 



, ,
f a--k 

 e (p) -
±" 2 

fiyeT}, It: > o. Banre OCB 'x  ypaeneni» 
,61Af!"I' y,l.OUeTBOpaTL  orp1nUtB, npoxoaamie xepeas ,lJ,Bt 
TOlIU OCB :JJ: 

to) BorHymlt orpilaOI!1> y =  (1 - c"rHlUIOrOpOll'L p' <; 

B KOTOpId Bcrpi'laen; OCL tD B'L TOtIRaX'£ 3J = (J. npa p == C H 

(JJ := PJ =: at + 2k  fe (1 _ p'J,)k--Z(J,'na 0:.\ o'J, r up. P = - C 7 

-c . 
. f;l,'i npBWiTO po == e; 

2°) BYUYlWllt orpilaOB'I> y =    1r. HB 1I0TOPOll'L P C 

g I.OTOpLlI, naqBIUUICL 0'1'$ OCR X npa X == a, upccmpaerca B'L 

t1esBouemocn; BArbCL npHSaTO ell :::;;;;: (J., PI == C; 

, ( lIJ )k3°) BLlnylt,udl  y ==  -1 ,nsROTOpOK'L P - C 

BOTOpul,  OT'L OCR X npa X == 'f' npOCTHpaeTC8 B'L 

6elBOBeuoon; 3;1,'hCb (11 == 0., 1)1 == __ e; '1,\ 

\ 

lIlollITJWllt OrpilllOR'1> y =   -It.  BOTOpOJl'L p < - c 

ROTOpul, natIBBUCI» npa X ---::  npOCTBpaC'fCJl B'J) 6eHRORetI-

 B,l.ile)) #XJ == Xl' PI == - r.; 
k 

 BSUyULlI OTp'!130K'b :lI :;::::  '-. 1 ,na  c 
) 

• BOfOpll1 uaq:luaeTCJI upa x:= a;l,  fl.)  ::::: c. 



yCJlOUinM'J> upu:6aOHY'}> eute 
ocrauarsca neupepuauoio 

'.1'0 npa k .1 HY·· 

 
2 •C 

 It'};. 'rpaH'I> mdmeYUOlUUlYTUM'l> 

 lJ'L CHA! soroparo q  

DJUI upepuanocn, uoaapaaro  

 WITH Orp'bSBU'L wW ..... n r  npR6a!U1TiJ   UpS-

vllV&'_"""" Boa4>tflun.ieUTalUI c, npozoxanua QepC3'h roa-
B == Xl OCR X., 

qepoo'£ J.t&It]J,yIO H3'b AUYX'b UpOH3UO.ILHO H36paRHldX'b TOlmIt'b 

OCR :t )(OaUo UpOneCTH TaKHK')) 06P8,30M'b WITh ntTBeA, y  

  ypasaenho H same OCR 
Ilepexors C'L O]J,Hon H3'b HHX']) no. )f.pyrylO BUnOJlHHeTCH C'LCOxpa.-

ueBiex'L neupepsanocra Op,l.HuarU; 110 eCJIB It'b ii'l'OMY yc:wJ!ho npa-
coe]J,RHU'L eure I) yCJwnie nenpepaanocra P H 2) ycaonie 0)].90-

sUaQUOCTH op,lJ,BUa'l'LI, '1'0 npa COBORyIIHOCTH flTHX'1  IIP0Jl.OJl-

saBie :u&,l.oA B'hTBB MOmeT7J,. 6YTL nO.lYlIeHo TOJlbl;Q no APyrylO CTO-

OCH.t. Tal''L sa lllw;J;oJl,zeme norayraro oTp1mRa  TOllRB 

X == l'l. .8'L  CTopOHy OCR, KOEBO npD:.HHT.b' WID: a) i 

BLIUYlUYU oTp'haOR'L., CHMM:eTp'IfiIH:LtH cs 3°) u npe,JJ;cTiUJJ.uunuJolA:, 

ypwlHoaio)l'L y = -   - 1r TillI 11 > c, 11, = c, '1. = '1.,; 

:.Il'" ,BAli 6) BOTayTl>Iil orpll.aOR1> y =-  (1-.  , TII;IJ p' <tI, p,=c; 

BJUI c) npoylO '!I = c (x - «). . 380 npO,lI,oJI&euie 'foro ate BorHy.. 
T&fQ  on TOllER x = Xl HO.iltHO :SWiTL aaa . d) BLHJyK.udt 

 CHHKCTPHlIHLlI C'L 51) H  ypsBuenicM'L 

y = -  (  - 1rnpa p < -: e; IIJIR II) BOTnyruil orpllaoll'L 

Q (1 Pi l!" 'LY == - lJ - _..;- ups p <; cr, Po == - c, sOI']J,a (J. a8,M't;HIUf'bc',f, 

'IpC3'.b Xi; HJUI e'] npoylO .'I == - c (x - Xl)' 

06pam,UCL It'»  oY;J;eM'j)  

.• KWA 

U 



 Be  onpe,l..... 

,,10>'.   q = 0 Up. p'" = tI'; .&0 npu 
 Qly,aiuapa<So.nJ» npo.m;OJlZeail.1UI 6YAyn C.lYZHTb 'lOJ( # .. 

d  BtU')) upu Ie > 1 sa npo.m;o.UBeBW KamBO IIpUlUiTL 
!O.lLBO H d), eelH Ie eCTL .m;PO<SL  U6'1M'BHKB: lIHCJlHTCJC... 

SffUeU&Tt1..IeX1», TO.lL&O b), 0) eCT",  eOT)) ,l,p06L 0'1» UCQCTBWM'.L 

 If  suauoHaTe.leX'.L; B'IJ CJlylJa'.k me, ROfAa Ie 
.rieft qemLlii lJ.IIC.llrrC.lL BO HelJ.6TUW IUIUeBaTeJlL, npOAOJlJItOBie 
BpRBoA: BRae OCR z no 6yp;e'M)  TaRot ate Bu6op'Io 
npoAOJaouii ,l,oJtIUnI'L 6LITL cA'h",aB'.L II npa Ie < 1, ecra npHHCM1), 
'ITO q  B'.L,uf.lL. Ure6pR!(CCKarO xapasrepe. . 

-,r" <l; 

 .Be coo6pa.m.eBia  c.lymUTL u npa onpe.m;1u:e-
aia npo,l.O.Izeutil BLIUJULIX'L OTp'hSROB'L.. . 

3aK'hTuKr.r; omaso, 11'1'0 npa p1lmeJIiH BOnpOCOB'-L nspianionna-
ro HCqe:C.leUUI,  c'J) ypaBlumieM'b y q -:- p'A; c'}. , 8'&)11) 

Be nlnl,l;cTCJI Ilpllt'Si;raTL It'L BLI60py UpO,l;o,.JJ1Renift, TaR'L IUlR'L B'£ ell-

.Iy yCiOBia .JlemaUApa p'" He  uepexozan, Qepea1» c2
• . 

IIpo:' k < 0 pasclul,'rpHBaeMO.uy ypaBHeaUo 6YAyT'L  
paTb KpUBLI.JI, p&cnO.lOZeBBHS: xezAY naporo aCOnTOT'L an. nO;J..o6ie 
eonpa&euHy'XIf> fuuep60.l'l», aoropaa j\t:lcTBHTe.lLHO, IIoJlyqaroTCJl 

t.1>. 

Upl: k= - i. 
OCTanOBJIBIDUCL uO,l;pot'Sno lIa  xpHB:YX'h,  

  '+ I
BQpaIOlI\I:X'f) lPwnumiro y q == P 2k C, MLI n03BOJUOi'L ce6iJ orpa-

JUIUTllca lquIBep;clllUllul aax'h1laHis.Hu OTllOCHTCJlMIO RpHBYX'D,  
pI _ C'" 

 ypaBueBiw ,q::::::: . 2k - . 

46. IIo,D;o6u.o ypaBBcuilo 24) Ho.ntno COCTaUHTI) p,pyroe 
+CpesuJ,uLHoe ypaBHeuie nroparo uopa,l;l.a )l,JUI )J,aHHoit I.pHBOI, 1.0"'" 

.  TOpOX icna 61,1,8TL y,n;OBJlCTBopaTI)    
ot'SULtX'L Xp.HBYX'i, iUlrJnom,HX'L  00,l;06i1 oa oca Ito:" 

YPI.IUEllde TII.lIOfO  (IYIICTT> F (1- = 0 

http:aax'h1laHis.Hu


II no RCUIOtl8Uil npOIl8BOJlLllUX1; nOCToaunLll1o ORO npBBeA8n IS'!) 
AIIMep.6tmiuLBOKY ypauuenho BBA8.  " 

.:tJ q =. H (p). 

Ilpa upespemeala Aaunoft KpUBOH Do I[O,ll;068YI0 e'Fi  
nOAo6ia aa o.JJ;Hoi BS'L oces, IUU  nO,lJ,06no pacnoaoaeaayio, 

dy x-a 
O'lCBB.JJ;Uo., d:;c = P  H60, Iw;mrM  T- , 

 dy! _ dy
'!It  --- " 6YAeM'L HMtTL  - -(1 x·· . 3aM'bTHM'J) sera-

TB, 'ITO xerso uaATe: o6ll\ee BLlpsmenie HBBapiaHT!L nO,JI,06UMX'.L KpH-
DLIX", H  ypannenie xernepraro nopanse, ltOTOpO" 
My yAoBAeTBopaIOT'J) SPUBLlJI') nOJJ,06nun ,11,8.nnol't. Tas1it RaE']) aa-
Beihlwe pS,SM.tpLI nOAo6uLIX'D EpHBUX'n npouopuioaarsaa, TO, nasu-

Baa lJepes']) p. Ii 8, Pl 0: si paAiycY RpHBUSHLI H nepaaerpu uo.n;o6· 
DUX']) SpUBLlX'L, 6Y;J;eK'L HMfJTL p = kpl' 8 -- f"J.. == k81 , OTRy" 

d dn -
,lJ,a d P == dr!· EC)Ui UpUMeM'L  'ITO eyutecruenaoe ypan-

8 8 . .1 
 ·c 

neaie AaBROH RpHBOA eCTL F (81' PI) = 0, TO )J.JlJI nO,Jl,06Hoft KpO:-

lIo1l6Yl\elll'LwdiTL F( s-;a. . ..)= 0, OTilYI\S 1l0.ly'Ilnl'L, 110,11.06-

no 24),'  ypasneaie DRAa 

l
47. OTHOCR ,JI,auuylO I£pBByroF (x, y) _. 0 1:1» llVOIl8", 

BOJf.bHOM'y H8.QUY RoopARUaT'h, nOAYUJIUI1) ea ypasueaie U'bOD:(lI,'h 

(x + a, Y +  :::::: 0, O'l'KYAa n:aA;J;6X'£ ,Ji,JUI KpRSOH  
niaxsaoe ypauHcuie sroparo nopS)J,RR RB:.n,a 

q == H (p). 

48.   AauHylo RplmYIO IUlK'b  

 nOAot'5UYX'L, 80 8611O)I,o(}no paCUO",10meUHYX'L  

e'L :o;eU7;poK1) uOAo(sia B'1ll uaqalf'lJ KOOP,lI,RIU\T'b fit  OJl 



81»  F (log r, ,) = 0, no-
  Bll  F (log f' + log k, ep + a) =: 0, 

QUYXa, DOA06u.o. nO 7, sd.J;e...  lpaBBeuie B'L 

Doupma,. ·BOop;omaTu... 

 =a ( d 10 r ) . 

HBBapiau'fOn n 9Ton c.lyqa'i (iYACorL, OlJ0BB:JI,HO,  1.&-

R. • .' :3 d log"C&TenBO. c.. pa;l.llcon :aeSTOpOft,  lICPOOf£ ._._.._._..• 
. '.,. '.. d  

49. Boo6Wa6, i1X'U BOHeBOO ypaBscsie ABol  spu-
BOI!I = f  :am 6YAen PUCXl\TIUIBaTL 8TY KpHBJm Dn upeA'" 

  BPDIU$ !h = I (.21,.),fJJ;'i 

II  1: II a IIpB n'hBoTopoil CIICText  a. if  nnp." 
 a. = 0,  1, o(SPaD\U>'fCa   Ilpa AaHRO! 'JBK-

$I f  Oli0BRJi,BO,BOOrA& )(O&HO BalTB 1UIMepeuIUuLBoe JPU" 
aenie  IIOpa.l;U ... IICUlOtieBie d 11  Ull JPuB6aia 
t =.f (o)i  as', aero 'pes.. .lsMe'" 
peanapoaaaie; no DpH  oU})e,1,iuumuwx1t cooleTJmX'L'" 

 1: R.0 )(02£BO UOJlYllilTJ»  JPue:6Ilis: onpe-
Jdueliuaro 6uiJa,   
l (:1'). 31'0 o(Scro.aTenCTBO 6YAeT'L  KicTO B'i TOX'L c.JTl&·h,l 

ROrJl;& 1I0&HO COCTaBBT:& ouapiauTY nepsaro H sroparo I1opa)l;U 
dv) ( dy tl' y). .. .F JJ Y '--- II F. x y ._ ...._..  - ..-_.... " u60 18'L vnaBHeudl( , , d.21 ",.' dfIJ  ,JI:' 

("', y, -Z-) =F[0, f (0), f (0)] , 

(0)]F, ("', y, -!,  =F, [0, [(o),! 

)10&110 RUlO"IIlTb 0   YlHlBRoui8 
 

)]  



II OTClOJ(a a&IUlOlJIX'b,  Cr..lff lfRBapialJ'l''L  TO OB'L 
(SYAen :eXt'l'b BH,J.'lt 

rAt M, N, P, Q  <m:peA'li.leHBLUI  », a M", , Ph 
Q1' SU&tleaia TtX'L &e tfrYBBl\il no 3&Jltnt x' H .1J DR  II !b· 

Ilozsraa 

OTBYAa l3a1UW'IBX'L, xro eCJlB anaapiarrrs uepnaro uopaaaa cymecr-
Bran, TO, BsxtWUl KOOPAIHH\TLI .1;, Y U'h UOBwa U, 0, MOJEe.M'b npe,l!,-

. . '\ do J (u,u1' ... 1';li;1t./ (u, u)  
du 

p 

,l;6UBylO It'L uepeli'imIUUI'L 'U, 1) }J,po6   
v  

 BH]I.'L aasapiaara, OIIeBH}J,IlO, eoaaozseirs rOJlhlW B'b upea-
nO.lOJRmllH U I =.:  (u, u..,  OJ == 'I), (1), n, (3), n )fbi 6Y,Il,eM'b 

otTL 
66) I (u, u) .  (14, ct,  == I (UI , r),) . epl' (0, !X,  

113'1. aroro  ypsBuenin Hy.m.no onpe,l\'b.JUITb 

 I, II) H   'f'hM'b  'ITO anaa-
 DII]l.aF ('U, e) J ne MO:aCT'h  TaR'L 'ITO lHUY-

qJlB'J) ypaBBEmie f\ 

67)  



,.O.tSmd  ust:. nero aaK.u,OlUlTb, tITO F (14, 1)) ::::::. UOCT. 

f)t. J[orapU:OMupya pa»CUCTBO 66) 11 a8.rb:ai'li. AH4»tlH3peull,apyH 
ero DO U H 0, IIOJlY'UDI'L 

JlorapHOHRpySl 3'1'0 HOBoe paBenCTBO n   
,1l.6X'b 

 [{}I'D  (u, u) ...:.  log  ,I.' (u, fJ. B)". (I., i (1-> CIt  
d t4 00 -" d u ou OU, OOx dux 001 'If" ,- r j' 

nO.1fY1HiM'LH, ;i.tJlJI aro ypasnenie aa npeAYAym;ee, ypannenie BRAa 

67), TaR'); 1ITO 6YAeU'b HK'h'l'J) 

{):.\ I {)2 log f (u, 0) _ 2 ():.l log f (u, 0)68)  og au d I.) - a - 0 U () I)c, ' 

IIo 1!l'.. oro a O(lf if log f (u, 0) ., . 68)
"IQ> «WJ.  lf1 (}1.(, do =Z, npenparmrs ypauneme 

e..-------- Wg Z 

r>" 00 ::= e, 

lIRTerpU'L soroparo ilaA)J;eH,£ JIiyBHJI.1eM'L 'K-) II :!IWmeT'll 6hiTL npez-
C1't'BJl6U'Ji. B'L BB)I;iJ 

Z =::. 2 x' (u) . XI' (0) : [X (u) +XI (u)P , 

r)di X(u;) R Xl (o )J;B'h npOH3DO.lLHLIJI <PYBRI\iH. 

. 3a:M'Iuuul sidle» zero 311a11CBicM'L, no.lI:"pnlx'L no ,l.oyKpa,'fnoi 
 

*) Journal de matbematdques, 1  t. XVUI, p. 71. 



f"'rh 'X." (u) II XS (0) ,lI;B'h HOBlUI upoasuo.rsaua  
52.. IIoCJI'h eroro ypaaaeaie 66) AOCTaBHT'o 

69) ,'(u)-G  +/ (oYJ  [x(u) + XI (0)]=xCU1)+'XI  
1']1'11 nepsaa lJaCTL HMteT'b BB,lI,'b A(u) . Al (0) +  (u) . A;; (u). 
AHq.(pepeHll,HpOnauie ororo ypmmeaUI no u If 0 npHBe,lJ,eT'h, It'j) pe.. 

 
, 'Ai (u) • A)' (0) + 'A/ (u) . A/ (0) = 0 , 

OTRY,lI,a  
J 'A' (u) - 'A/ (0) 
't, 'A2 ' (u) == -  A 

f)I,rh A UOCToHHHoe', soropoe Bo06m.e 3aBHCHT'D O'f1>. CJ. II  oTClO,!!,a 

Hail,n;eM1> no anrerpania 
A (u) - A 'A\I (u) == B, J'3 (0) + A Al (0) '"- O; 

T. e.  
J $1 (u)-a X2 (u) [X (u) - A 1-= B X2 (uI ) ,  

70)  It cJ!I' {o)a '1.'3 (u) IXI (u) + A] ...... eX., (01) .  
, ''-.--

IIOJJ,CT3HOIH\,3 orrpejrsaennuxr, orcioaa 3HaQeuiH X. (n) HX, (0) 
as uepuyro qaCTL vpauaenia 69) npHBO)),H'r'j) It'l> pe3yJlbTaTY 

-ii)-iJ'I' (I»a XII (0) _ Xl (0.) == 'II (u1) _ c .1.1(u)--tl X'J (t;') ==D, 
'f. X3., (01 ) • I\. 'i' X'! (u I ) 

[X (u) -- A] [X (u l ) - DJ := B C, 
, 72) { [Xl (0) + A] [XI (0.) + DJ == B C. 

53. YpaBHel1ie 66) paCIlaJIOC.b rraRHM'j) o6pa30M'I> as, uerupe 
ypaoucniJI 70) H 71) H.lIH 72). qTO sacaerca i)THX'j) lIeTLlpCX1) ypaa-

HCBiB, TO ona cOACpZaT'L: 1) 1J.CTWpC  O,li,HOl'O aprYXOBTR, 
0603H8.QeUHLUl ()yRBolO x; ll'lr&OTOpLIH 88'L. 3'fUX'J)  paDRO 

EaK'b Ii Bet ouh, MorYT1» .6UTL noCTOJInn1UUl, TO.1U.}&O  (u), X" (0) 
11 X(ll) -t- Xl (0) A0.lmIUJ 6.LlTL 01;.lUPfULI OT1» ny.lJJl;   
ecaa X (u)....;.... nocr., TO, OlJeBH,lI.HO, XlI MOZeK'b, He napymM oomao-
eTR DiI,!;&.  f, IlOJlO.ltHTL B'b Tome npeMJI II Xl (0) == IlOCT., 

B' npIIBHTI> fJ..  +:. 1; 2) ,lI.B'h 4ryuRI\iu: 4> (u,  II 4)1 (0, rt,  
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 IWI.AU S&BBCH'1"h O'!'!» ASy IUD rpexs apryxeH'1'OB'J), 
1flle.lt ItOTOpm1. UCO()XO)f)UlO  U II 0; 3) serape <PJll&-

 cA. B, C,D apryxeB'1'OB'h r;. II  n'hso'ropLul H3'J) Wfn:X'h tPyBR-
, 1UI .ory'!''}, S&BUciTIl TO.lLRO OT'b omoro ,apryxeUT9.' B.lIl1 npOCTO o()-

u  

pam.a.TIlM B'1> uocroanana QHC.lIJl..  9TIIX'h ocooeaaocrea 
i)ecllmfl ynoMHnyTLlX'j)  MId Momeu'j, nOJIYllWfl> ]J,.IH 

BinWTOpIn';· 9.31) BKX'; OIIpe,J,'IueHHLul napaaenia, He  na 
lC&'BymylOCJl lte;J,OCT&TOllHOCTI>  ypaBHeniA. 

B'L C&i10X'})  ,DO ornouresito It'» nepeM'ImuuM'L U H r) pas-
cxaTpHBaelmJI xerape ypaaneuia, OqmmAHO\ pacnaxasorca n8.,lJ,B'h 
Bea&lnICHKLlH naps, TaR'L liTO psmeaie OiJ,BOH H3'l) BIlX'!. llO.1iYllUTCH 

H31» pimeaia ,lJ,pyroH llpea'.b iIpOCTylO nepeMimy 6YRB'.L.fa3cJiU1TpII-
BM napy, cO,J,ep.m.amyIO U, ' XLI  ypaane-

uia 72) nalAex'£ \ 

+"(u,  -·'l (u) Ix  - DJ: 'l (ud [x  ·-AJ. 
 nero 70) o6paTHTca B'I) cooraourenie )l'e.'IR]i.Y U H ttl'  

4>epellI\Hpya' .3TO  JJ BCTD.B.lUlJI TonEO lITO nD.Hlt,eUHoe 
 4J' (U),  HOBoe cooraomeaie MeJRJI,Y U Ii Ui II T. ]J,. 

IIo.IJUB.'L xerape T8!.ia eooraomenia :MejKA! u H Ul Ii upacoeaa-
 '51)  72), :MS 6YAeH'i H:MtTL B03M03.HOCTL HCR.lIIOlIUTL A, 

B, C,,',D H npHAeH'L  cooraoureaho, soropoe 6YAeT'LCO]i.epm8.Th 
moAMf.O U H Uj • .3To coomomenie ]i.O.JIERO 6li1TJ> TOat)l;eCTBOM'L no 
oraomeain It'D U H u I , H()O  UpOTHBHOM'L cJIYlJa'h ORO )l;OCTaBHJIO 
6s napaaeaie ttl B'L 4>YHRI\io: U 6es1» npOH3BOJlLHUX'L uapaaerposs 
a. II  1ITO npOTHBopt'lHT'L BameH! upemoaoaenno. 1I3'.L P.8.3CMOT" 
pbaia sroro TOJ&AeCTBa B,  nyJKHO, lJaCTmUO 
:a.Ul ero no u, }io.mno nO.lYlJHTL pS]i.'L    

1.0 uepeximnoe U H onpe,ll.it!J81Om;aX'b «pyURn).O X(u) H "1..2 (u) ,'C'b npo.. 
BaBO.lLIlLUlH a6COJlIDTBO nOCTO.f1UHUMH. HaM']) ne y]i.UOC.b BUnO.l" 
un aroro  BLlUCJIeIDa B'L ]i.OBO.lILllO npocroa q.OpMt H lUd 

 .TO.l1&0 C)l;'b.1U\IUILllf'L yS8aaaieM'J) ero BOSlfO&HOCTH; 
 roro pfWcKOrpUM'L qaCTHLIA cJlylJa:l, KOl')J;a ypannenia 72) 

xory1'.L c<npe,li;iuaTL npOIl3BO,li;HUX'L 41 (u) II Wi' (o). 
&4. llPIIM6lt'.L = Q, OTSj,l,& CII.IIl nepearo Jpaluunda 

70),x (tt} A, Taa,;' liTO A ;1.0.1&&0  a6COJUOTHH UOCToaHBOtl. 
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Bsopoe ypaBuenie 70) o6B.apyzHoaeT'b, tITO C 6YAen' OTJlHtlUO OT'b 

nY.lB, B60 B'.b npOTHBHOX1J CJlyqa'h XLI RlIt.lH 6u 1.1 (u) == -- A 
11 1. (u) -1- XI (0) == 0, 'ITO neBOaXOH£nO: DO BTOpOC ypaBBcHie 72) 

, AaeT'.b  1.1 (0) == - D, TaR')) '1'1'0 ,D 6y)J;CT'IJ a6COJUOTHO IlOCTO.HHHOe 

saeao, OT.ul'InOe OT'}) A; BRqTO He M'.hmaCT'L IIpBHS!Tb D === 0, u: RpO-

.rh roro,  a8.:M:hqeuo Burne, a == - 1. BTOpUJI ypaBHCn1a 70) 
H 71) 6YAYon B':' 9TRX'h npemoaoaeaiaxs 

.' (u) ...4. 1  41.' () A ( )  (u. j == 7: - h (t&) , ."h (01 ) - 't:" = C XIS0 1  U 

H J(ocTaWiT'L no aarerpania, eC.JIH 060SHallHM'.b 

  Jl(:,; qepea'L  (..). JXo (0) do qpea'L a, (0) , 

a (un) = a(u) + ex " at (0.) = ;. (0  + 1, • 

3THlUI ypaBBeBiH1U:l 9 npa UpOHSBOJLHlIXr.L   H  , 

oupeJi:WUUOTca ttl -H '°1

5;'. ROfill!. IIHBapiaBT'L nepaaro nopllJllIll. f (u, u]  1<13BlI-

CTCBr.L, TO "lerKO BaATH TaKJEe HHBapiaHT"b aroparo nopaasa, 

Bsa.B'L  paBenCTBa 

 reneps, QTO  paBCHCiTBO 

h (un o!) = fo (fI, 0) .  4 (0); 

AII+M6m:J.&pya 61'0 no U, Hl.i,l;6X", 

() f.  f)J) (u) =:  ..._..... 



r,l,il k: at1co.uoTHO UOCTOJIBBoe. 3TO ypzumooie n03BomeT,£ onpe-
;li.iuitTh  f/{ 'U, 0), 1lRM ROTopylO, 110J!!lJD'L BClWMMA BH-

Bapias'n nroparouopaxsa  

   +  +   1» f(u u) 
iht aU . du \ du - dull t, , 

Bfl) CAyqa'k, pasCKOTp'huHOK1il B1il nO 54,  UPUUJiTh r==o 
11 TorJJ,R 6y,lJ,eM'L utTL 

a. J ). a(u..> "" d ( )"J -u 
_ 

-
 (u) 

; (u)  
. 

j; (It, 0) .  (0  llDBlipillll'l"l, uepsaro noplIJlKll6yII6T'£ ., _ 1 (0 

aa' (u) d u 
t' (u) au',

 nopaAKa 
 (o] do  (u) dO]
 (u) au  (u) au. f 

n  ypaBIumie (jy,l1.6T'b " 

at (u)...£ [  (I)  .. o   ,a' (u) au ad (u) au - e" (ur" au 

B.lU 

t (0)  (·1=e  ,
I. d; (U)2 at (u) 

tITO B'L CYl1\BOCni eCTIo ypaBnenie24). 
56. Mw aaKO}PUUi'.b aTO H3CJJ'h,lJ,OBau.ie  O,li,BOrO 

upoca,  B'b CRaSH C'L npluoaooicH'L YC.lJORW maximum 
BJUI minimum, ,lJ,o,lU1a.ro HK-0611. 

E;Us  
1) q =,C'-, lb p)  

 

eor, ....  DlQEJlUt  DOpqu u 

• 'j')"  m p 



01'0 nepsue IUITerpUhI,. TO ;\.111 npa.loaeBia yC..IosiA JlB062  ... 

i\HJlO pasCJlOTpilTL 8UlPo'loHiaOTHomeuill  :  CUTIII1 B'L 

paaneaiaxs, 2) uepeH'hullwul UeJlllllIIIUUUI y, p, fl,  II  
 B'D :jTOH'L npemoxoaeaia saaualUUUI ypauHeBia qSCTHWi'L 

06pMOM'D no fJ. II  6y,1J.Cll'L BMtT:b 

 iJ!L_  := 1.   +  = 0,' 
oy  op iJOt 'f)Y  dp  

oa' oy 00 op do ()y 
. .

do dp+ p- -(ja = 0, --i)y- -o-rr- + "(j-p- "()'-rr"' = 1, 

. iJy dy
oTKy,lJ,a 6e3'b l'pYAa naft,!,cM'b aaaxenia -iJ- ,". O' H nO.JIY1HW.'h 

fJ.  

oy . dy _   . 
. '(}"Cl - - 0 p . -0 p . 

Ilpa uoepeacrnf ypauneuiti 2) Hco6xoAHMO nupaaarr, 



57. Hasllnas 'Iepes'b IJ.  0) HHT0rpmpylOuuu'o HHomR'rc.U! 

;B.BJ'!.IClli 
f  0) do + Is  a) d  

B 0603UaQas HHTerpU'b Qepe3'h /9  0), 6YJ\eM'b HM'Irrb 

V- .:;   a) , 

f,ll,'h   0) 6JJf.eT'L HHTCl'pa..JIOM'L ypanaeuia 1), a noroxy MOZe'f'tB 
6UTI>  npOCTO  1J. 

11T8R'b, }l.OeTaTOqnO pa3cMoTpilTLypamum:ic 

a) 

3SMnTHB'L reneps, 'ITO ypanuenia 2)9 Ralt'h anrerpan« O,l];HOrO 

II 'foro me ypaBHeum uroparo nOpSI)I.Ra, AOJimnLl  O)I.HHa.., 
IWB1UI anaseaia q, 6y,JJ;eH'b BM'hTI> ! 

I 

:  = <t!-+  :   -+ p;; i ), 

 =  [ ( ., _ 

b)  

( 



( 0): 

2i)a 
pi)re 
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MOlKCTr.b  

  xro  He 3a.UKCUT',i OT'l) 
do 

xro upeAc'l'au.JuicT'fJ CH.H8b MC.3£.)I,Y 'f H 0, KO'l'Opa.n ne Home'!"h cYUW-
, (1 loq

 13'1) eH.lJY ururo upemo.soaceaie, 11'1'0 • aaUHCWl"b orb 
iJa 

#'.erb ,ma1UIThp p,   fl) ('f) . 
1'9.ill}UI'I.  B33B'L lu,tCTO Yll&BUtndi 

iJa ,,00 
Ox +tJ--Jii ==0, 

ll'rO, B'b coeaaueuia cs upouuauvcaouiaua, ,Il,OCTUUHT'1) u;== np(){IBB. 

<I•. x- Y  ypasnenia (0) B'l) 3:'l'OM'h eJIyqa'h )l,alOT'h 
p 

   ,_'
d 'f --(j)-d-iJ-- d» -. a!j- dg - dp- d ,) - 0, 

H lV).JUKII11 61I'J'!J   OT'}) anasenia   

OTcIOAa C.JI'BAyCT'b, tITO'eC.JHf iJ  CO,ll,CpmUT'.b  'L'O - () a 

e) 

3'l'U il,Oa   ye.wma aarerpapyeaocru UO.HH\fO 

,Il,Mipq)cpenn,ia.1JI>llarO ypaunenia 

y, 



--

MO*BO upauTb 11 == lIoc.Jt. 131'0-
lIo8eft (SLITL anrerpapyeao H  

<] -=:;/p - .Ji' (p, .) + F. (P,l), 

l'Ail B F, CYTb  npmUnsO.llLHlliH  )J,nyX'b apl'yMcuTOB'b. 
BCTWLUUl aTO snaxenie 0 U'L, UCpBOe )Tc.:wBie iUITerp"pyexoeTH 
BaiACM'h 

OTRYAIl aaR.UOllHM'J>, xro npa COBcprne'HHO 
 (p, 1') K03KHO upasan, 

oV 
, .-

F (p, 1) =: p3 0 ;-, r; (1), of) 

pi'

Iloesf sroro no npoH3BOABUM1l (PYUltD,lll  naB,n,eM'L caMyro 
 nxeano 

 0   , == 1 (f -()'p" + (1) --  . 
HCItOMOe HaMn' AHtPtPepeHlda.lIbROe ypanneuie BTOpal'O nopama 

 20 'ItOn6pH. ISS!} t. (*) 

.: 

ee) Xcrra. A,  IliOfiP4UlY  na CTa'l'i.JII DO  
.,.....BUI TplUMI'M,Wlft.ltnw'O I!)(ju,. «:l'ro  A"IIITtlJu.aoc'rai• 
....  n ".06,_ r., '1"1... ae Mea.e '-ftC"    . 

...  U R01'0PGI 110&1.- .... oouachll  18 +e!!,.u 
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