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TAYBEPOBCKASI TEOPEMA /19 MAXKOPUPYEMO
MEHSIOLLINXCA BO3PACTAIOLLINX dYHKLIMN

Bb. A. PorosunH
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i6Rou F(x)  1iiiofil ia6ataapuay ia [0;1) 66iédey, lim F(x) =
X!
F(O)=0 éF(x) > 018e x> 0. O6ievey F iachaaaony iaanodiaiiié & 0 aic-
aanoapuae ooieoeas , &neelimint F(x )=F(x) > 01ide ideioiail (0< < 1)
X!
Afise F  iaafiodidiiay a 0 aicdanioapuay 66iesey, of 66iédey  G(t) = F(1=t)
fachaadony iaanoaiaiiié ia aanetia+inoe 6ataapuaé 66ieveaé .

Yoeé éeanna 1iioliias 66iéoeé 1a iacaaiedl iaseidedoair 13 iypues-
iy a odidep aasiyoiinoaé aaaaait a [1,2]. Naycaiind i yoeieé 6 oiéveyie
8acoelinaol e aaelidégea nndeée idealayony a [3]. Acécéed é yild ééanid
06iésee enitéuciaaceni a [4] 114 facaaiedi iaanodiaiiag, y of facaaiea faie
& eniéucoaony caand.

OA&éu daaiol &aféacaol vadadsdianédp 0disaié agy iaanodiaii (6 a 0 aig-
danoapues o6iéoeé. Iofou ide t> 0 élid+ai eéiodadae Eaieana

1
)= expf txgdFi(x);
0
43aF;(x) = sup F(y) i8¢ x> 0, F1(0)=0.
0 y<x

Teopema. Criegylolime yTBEPXKAEHUSA 3KBUBASIEHTHBI.

1. F(x) — HaacTeneHHas B O Bo3pacTatoLlas QyHKLuS.

2. i) — HapcTeneHHas Ha 6eCKOHEUHOCTU Y6bIBaOLWAs (DYHKLMS.
3. Mpu HekoTopbIX (BCex) ¢ > 0

0 < liminf F )

x! 0 H{d=x) x1 0 F{d=x)

Aiagiae+ita 0415814 60A&3a4ied &1add 180T & 138 x, fodAIylelfy é
48RE1T&=1TR0e (fl. 6&134I6 1 & [5])

Aéy aieacaddsinioas 0&15410 ial 0524640RY AA&M0e e8aRf it AROAIAING
a 0 alcdanioapued 66ieoeé. O6iésep F 464a1 fac0Addl 11afo&iaiié a 0
aicoanoapuaé 66iéoeaé | aneelimsupF(x )=F(x) < 1ide ja&idh  (0< <

x! 0

Daaioa adieidia ide oeiaifitaié iaaadeeéd Diffieénéial o1i 42 60iaaidivaeuind ef-

fiedataaieé (&1a0 187aéoia 99 01 01130 € 00 1596178) & INT AS (i814é0 00 265).
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1). Naiéfioaa 66ieveé G, asy &1oid06 G(t) = 1=F(1=t) & F ilafodiaifaya o
aicsanoaplay 66i66ey, Tafceeaapony a [6]. Ociéoep G a yoii Ae6+aa 4644l

facaaol faanodiaiiié fa aaneélia+iiioe aicdaroapudé 66ievedé . Agy iaa
ide iaéioiai ( > 1) eidao ianoi iadaaainoal Iirrlw1 inf G(x )=G(x) > 1.
~ X!
loiaoei, ~of agy iaanodiaiiié a 0 ai¢darioapuaé 66ieévee F aliteiyaony
fiffoilgaiea
Iirqirgf Fi(x)=F(x)> 0 1)
X1
i {aéioiaai (0 < < 1) é aiagide+it aéy iianodiaiiié a 0 aicdéanoapuaé
ooiecee F ifoilediea
limsupFa(x )=F1(x) < 1; (2)
x! 0
a8&F1(0) = F2(0) =0, Fy(t) = Sup F(y), F2(t) = sup F(y).
~ y<t 0yt
ACG&adai xo (0 <xpg< 1) 0i+&0 ididadaaiiioe 66iedee F, e F(xp) <

F(L1). Taigiasel  fi(t)= I(x :F(X) <t; 0 X xo) i3 0 t to= F(xo) &
fa()= I(X:F(X) t,0 X Xo)id& 0 t to, Aa&l 1364 E&a&aa ia idyiie.
Oiaaa

an

Fi(fo(t)) t Fa(fe(t)); O t  to; (3
fi(Fa(x)) x  fa(Fi(x)); O Xx Xo: 4)

Toidoel, +of &fée  F(x) = Fy(x) = Fo(x) id@ 0 x  Xg & f1(t) = fa(t) = f (1)
i3 0 t to, OF F &f yaeypony tadaoidie ooieseyie. A aaeuidéedl a6adi
iac0daol épaop 66iévep f, a8y éioigie fq(t) f(t) fo(t)ioé 0 t to,
140aoiié aey F(x) ioé 0 x  Xp.

Ne&aopudd 60addaeidied onoaiaaceaado naycl ideedo iaanodiddie & ia-
fiodiaiitie 6oieceyie.

Jlemma 1. Ecnu F — HagcTeneHHas (nogcteneHHasn) B 0 BospacTarowasn pyHk-
umsa, To Nobas MOHOTOHHasA (yHKuma f, ana kotopoi f1(t)  f(t)  fa(t) npm
0 t to, ABASAETCA NOACTENEHHON (HagcTeneHHoN) B O Bo3pacTatoLeli hyHKLMEN.

[OokasaTtenbcTBo. [6f0l F ilafodidiiay & 0 Aigdarioapuay 66ieoey.
Oi34a ide iaéloidid  xg, €c(Xe> 0,0< < 1,0<c< 1)a644oF (x) cF(x)
48y 0 x xo. Ne&aiaaodauit,

fo(c)= = I(x:F(x) «ct; 0 x Xg) IxX:FX) <t 0 x Xg)= fi(t)
4y 0 t to. lofipaa fi iliup floiiediey (2) ie6+adl, +ol epaay
ooiecey f, agy éioisié fqo(t) f(t) fo(t) i8¢ 0 t to, 46440 iaanoaiaiiié
4 0 aicdanoapuaé 66ieceaé.

6fiol 08iddl F  jaafodidiiay & 0 aigdanoapuay 60iésey. Oiaaa ise
aé10idid X9, €c(Xo>0,0< < 1,0<c< 1)eiddi F(x) cF(x) a&y
0 x Xo. Neaaiaaoaei,

fi(c)= = I(x:F(x) «ct; 0 x Xg) I(xX:F(X) t 0 x Xg)= fat)
a8y 0t to, T0€64a f iMiulp ANoligaiey (1) Med+adl 60addeeidied
&aiia & a yoii fieo+aa.

6634441 60aadzeadied, &10idia fladdeeed iddaddinoda aéy ia anoaiaiiié
e 1anodiaiiié & 0 aicdarioapued 66iéceé. Yoe iadadaifioda a Tidaaaeaiiié
1464 Tidadataapo &6 iacaaiea éaé iaanodiaiits e manoaiaii 00 66iéoeé
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Jlemma 2. Ecnv F — HagcTeneHHas B O BospacTalowas yyHKUMA, TO npu
HEKOTOpbIX Xg > 0, > O,m> 1npn 0 y X Xo

F@y) (y=x) F(x)=m; 5)
n ecnn F — nogcteneHHas B 0 Bo3pacTawowasa yHkumsa, Tonpu 0y X Xo
F@y) (y=x) F(x)m: (6)
JokasaTenbCcTBO. 18034aif0al (5) a004éado é¢ ajaelae+ind iadaaainoa
aey iaanodiaiiié ia aaneéiia+itnoe éataapudé odiesee, &ol 804 Aladdeeaoiy
a[3, ii. 88 89] & [4, A. 172]. 146a44if0Aa1 (6) NEaaodo ec aiaghe+inal iddaaainoaa
aey faanodiaiiic fa aanéiia=iinoe aicdanoapued 66iéceé, i 1addaealidainy
a [6].
Jlemma 3. TMpu no6oit NocTosiHHOW ¢ > 0
limsup F (x)=Fd=x) < 1 :
x! 0
JokasaTenibcTBO. i8¢ c¢>0ét> 0
1
) expf txgdFi(x) e °Fa(c=t);
0

10804a e 1ie6+aal 60addeeadiea &aiia.
[JokasaTenbCcTBO TeopeMbl. 6/
poieoey. Taicia+el a0ac  f T45a0i6p &

] o]
Hd)= e " dFi(x) expf uf,(t)gdt+ Fd=2)e U072
0 0
A048081 t, 0aéei Tadacti, +of a&y ifanodiaiiié a 0 afgdafioapudé o6ievee
f,(t) 1840 18A0T 140aadif0al fo(t)=fa(w) (t=w) =midé O<w<t<t i & fiééd
8401 1 & 2. Tonpaa
ti=Ai(g=u)  [] 1
expf ufa(gdt  Fi(c=u) T G Col) R
f2(F1(c=u))
Fi(c=u) 1
i
Fi(c=u) expf cv =mgdv = Fi(c=u)c;:
1
Nedajaaodedin, ide aifioaci=+it aieugh Ug 188 U Ug

H)  Fi(c=u(ci+1)+ e Yty ty)+ Fd=2)e “o72  ¢Fy(c=u):

58 yoli efifelcoadny (A0AAAIMDAT  Fi(X) cax , A0OABAPUAA &C BAIIN 2 168
0< X <X o & [aéloidns Mioiyiins c>0é& >0
Oaéei 1adacii, aéy iaanodiaiiié a 0 aicdanoapudé 66ieévee F i iMithup
€41i0 3 Med+aal, +01 60addaeaaied 3 0a16aI0 €iado 1anol ide & fiddc > 0.
16f00 aditéiail 60addeeadied 3 0aidail ide iaéloidli c > 0. Ajéased,
+of &¢ fA&T a00A6AA0 60AAdEAAIRE 1. AAGROAGOASNN, 160U F (x)  ciF{d=x)
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& (0< < 1 46480 F(x) cFd=x) id¢ 0 ([EEGEEU
F iaanodidiiay & 0 aicéanoapuay ooiésey. Aiasiae+il aiéaciaadony e
004ad=eaaied 2.
idaaiiéeiaeel, +of Hal)  iaanodidifay ia adnelia+iiioe oanaapuay
o6iévey, e aiéaseal, +of limsup Pd)=F(c=u) < 1 78 épali c¢> 0, 0. a. ad-
ull .
ieiyaony 00addaedaied 3 0aidaia. ‘|C')ﬁf)l'il fi(t)ide 0 t tp Tadaoiay aey
F(x) i0é 0 Xx X 06iévéy. Oiaga aéy u Up, 0 < v < 1 & i4éioiaié
iAolyiité ¢ >0
1 1
¢ AEu)=rd) e 21 dt=Fd) + e 2110 dt=ped) + e o
A(viu) B (v;u)

[(A(v;u)=H) + v+ e o (7)
d3dA(v;u) = ftrexpf ufy(t)g>v; 0 t tog, B(v;u) = ft:expf ufi(t)g
v; 0 t tog. Afée aliohoeod, c‘JT ide épaii v (0<v< 1)

liminf I(A(v; u)=R@)=0;

u:
of e¢ iA6aaadinoaa (7) atodéado0 <c; v, +0i idaiciieell. Tiyolié AGUAR0AGA0
Vo (0 < vg < 1) 0aéia, +of limin I(A(vo,u)) =H@l) > 0. Asoaeie netaaie, i0e
88101006 ¢, > 0,c3> 0éu > uo &idai

I(t:f1(t) <co=u; 0t to)=FH{) o3
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