
DEMONSTRATIO MATHEMATICA 
V o i . V N o 4 i m 

B x a r p s f i o B C K H f l 

0 H E K O T O P H X C B O f t C T B A X M H 0 5 K E C T B 

Q , H ° (<0) H H (COI, 0 ) 2 , i o ) 

B c x a T B Q [ i ] c n p e ^ e J i e H O U H O x e c T B a H ° ( w ) h H ( 0 1 ^ , 0 ) ) 

t y H K i p i ä o n p e f l e j i e H H H x 0 0 0 T B e T C T B S H H 0 H a K O H e i H H x n p o M e a c y T K a x : 

3 S M K H y T 0 M [ a , b j H O T K p H T O M ( a , b ) CJie f lyBIIIHM 0 6 p a 3 0 M . 

f ( x ) e H ° ( w ) ^ o o 

( 1 ) 

+ » 

H ( f ) = s u p J f U I ^ U ) ] 

tt(xÌ6H(^,u2,u)0 | a ( u ) = a<Sx<? [ | u ( * ) | • i 0 1 ( x - a ) ' i ^ ( b - x ) ] < i 

( 2 ) H! B ( u ) 

r f l e 

( 2 * ) W ( x , A x ) = 

to^ ( x - a ) ' w ( x - a ) • ^ ( b - x - z l x ) • b - x - 4 x ) ' e o J i n &x> 0 

^ ( x + A x - a ) ' u ( x + i x - a ) • o ^ ( b - x ) • w ( b - x ) e c j i n a x < 0 

h c o 1 ( f f ) , t o g ( f f ) , c o ( 0 ) e ß { ( 0 , b - a ] } . M h o x 6 c t b o ( 0 , b - a ] J 

K o p o t i e - ü ) ( J y H K i y i f t o n p e ^ e J i e H H H X b n p O M e x y T K e ( 0 , b - a ] o n p e -

fleJieHO c j i e ^ y i o m H M o ö p a s o M . 

co e SI T o r ^ a h t o j i b k o x o r f l a , e c J i H b h h o j i h s h h c j i e , n y i o i n n e y c j i o -

b h h : 
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2 E» rpaßOBOKHfi 

a) tù(ff) MOHOTOHHO B03paCia6T B IipOM63CyTKS (0,b-a] 
b) l i m tü(&) = 0 

c) y y { [ o < &2, 6 1 + e z ^ b - a j =S> 6-1+e2) ¿ 

d ) bp(b-a) ^ + « 
e ) c,p(b-a) <. + «5 

NPH^ËM: 

f¡,(x) 
( 3 ) T O J S Ì = XEFO^J T ^ T 

(4) c u (5) 

( 5 ) 

6 

u 

b-a ( 6 ) = E [ ^ - Â T , . 
J6 à, 

MHOaecTBa H (co) H H( Wg,io) HBJIHIDTCH npocTpaHCTBaMH B a -

Haxa C00TB6TCIB6HH0 C HOpMSMH ||f|| = H ^ f ) + M w ( f ) 

r ^ M 

H II H II II R ) = A ( U ) + B ( U ) ( C M . [ L | ) . 
T U>2 » W I 

H3 paöoTH [ 2 J c j i e f l y e T ycJiOBue 

( 7 ) V 3 V [ A ^ < U(FF) 4 B 5 A ] . 
coe.fi A,B,a,ß>0 0t(o,fe-a] 

0«x<ß< 1 

B 3T0ä p a ö o T e MH ,NOKA3HBAEM ycJtOBHe ( 7 ) KHHM, QEM B p a ß o -

l e [ 2 ] 06pa30M , YKA3HBAN OFLHOBPEMEHHO 3HATIEHHH NOCTOHHHHX 

A , B , a H ß UTO He ÖHJIO cflejiaHO B p a ö o T e [ 2 ] « MH noicaaceM Taicacé 

HEKOTOPNE TeopeMH BJIOXSHHH AJIÍI n p o c i p a H C T B H ° ( W ) H H ° ( = 

= HS a TaKsce ¿yin n p o c T p a n c T B Híw^iíOgjCü) h H ( f f œ , 6ß , 6s) = 

= ( 0 ^ - A ^ , Í ^ 1 ) . C 3TÖM ii;eJiBio MH npHBesëM HeKO-

Topne onpeflejieHHH h pe3yjiBTaTH H3 p a ö o i H [5] ( onpeflejieHHH 1 - 5 

h TeopeMH 1 - 3 ) • 
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O H S K O T O P T U C C B O F L C T B A X MHOBCECTB 3 

O n p e f l e j i e H H e 1 . CicaaceM, ^ T O f{&)e 0, e c j i a 

OHa onpeXeJ ieHa B ( O , b - a ] H y ^ C B J I E T B O P A E T cjie,nyiomHM y c a o -

B H H M : 

a' ) f i S ) N O U N B 0 3 P A C T A E T HA ( 0 » B - A 3 » TO E C T B 

À X V L L O ^ F F ^ F F G ^ B - A L ^ C F T ^ ^ L F Í F F G ) ] } . 

ti ) L I M F ( 6 ) = 0 
6 — 0* 

• \ -2 I " , / L I M Y ( C G ) ¿ I L I M Y ( C G ) . 1 
0 ] D I L 1 C-L • 

O N P E ^ E J I E H H E F 3 . QK BH B A J I E H T H S vis) ( I M M E M 

<P~TFI ) TORFLA H T O J I B K O T O R ^ A , ECJRA 

3 3 . V [ o < M É - S I I - ^ M < + OOL . 
m>0 M>0 6(.(0,b-a) L V L O I J 

O N P E , N E J I E H H E 3 « I L Y C T T <f[6)e<p . C I T A S E L I , I T O 

F ( X ) E H ° ( < P ) , E C J I H ONA O N P E ^ E J I E H A HA [ A , B J H Y A O B J I E I B O P A E T 

Y C J I O B H H M 

4 ( F ) = O Ä 

( ! ' ) 

u>( f , f f ) = H f ( a ) = f ( b ) = 

B O J I H B Y C A O B H H ( 1 ) NOJIOXHM L O = < F E < P , TO Ü O J I Y I H M Y C J I O B H E 

P A B H O C H J I B H O E C O N P E A E J I E H H E M 3 . 

O N P E ^ E J I E H H E 4 . MHOACECTBO H ( W 1 , W G T W ) « J I H 

u>±, W 2 , u> e <p O N P E F L E J I E H O K A K B H m e ( C M . Y C * O B N E ( 2 ) ) . 

T E O P E M A I . MHOACECTBA E°{?) H H ( W L T W G , W ) ( f , ^ , 

coo,0>6 <p ) ÄBJUNOTCH N P O C T P A H C T B A I O I E A H A X A C O O T B E T C T B E H H O C 
c» 

HOPMBMH 

• ILFLI = 4 ( F ) + U R ( F ) * M H U , . * > , « ' ) = A ( U ) + B U ) -

K ( Y ) 1 ¿ 

O N P E F L E J I E H H E 5 . O C A X E M , I T O U P O C T P E H C T B O B A -

Haxa X BJIOACEHO B N P O D P A H C T B O B A H A X A Y , E C J I H 
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4 E» rpa60BCKHK 

V [ l l x l l y A c o n s t - I l x||xJ 
x e X 

Bc j ih Jiio6oe o r p a m m e H H o e MHoaecTBO X ßyflST k omo aie thhm b MeT-

pmee npocTpaHCTBa y , t o BJioaceHHe H a 3 H B a e t c h KOMnaKTHUM. 

T e o p e M a 2 . JSpsi KOMnaKiHOcxH BJioacemia H°(y>) b 

H 0(lfl) HeOÔXOÂHMO H flOCTaTOMHO, tITOÖH l i m = 0 {<f> • 

T e o p e M a 3 . iïflx KOMnaKiHOCTH BJiosceHHa H( wg,w) 

B H( ¿Dg,05) He06x0OTM0 H flOCTaTOiHO, ITOCH 

1 ) l i m 0 , 
¿5 (er ) 

CO Ae) 
2 ) ^ ^ = 0 i = 1 , 2 , 

(6") 

^ ¿ i f t Z(t).o>(6).u>A6) = ° i = 1 » 2 . 
t í f f x 

( w 1 , 0> 2 f OJ, ¿S l f ô> g ,ô i £ 4> ) . 

H3 paÖOTH [ 2 ] (cip. 4 9 3 - 5 0 1 ) cxexyeT TeopeMa. 
T e o p e M a 4 . E c j h w e ß , 1 0 w e f , 

Mh yKaxeM HeicoTopne n p o e m e c o ö c T B eh h o c t h $yHKi*Hii npHHafl-

jieacaiwix MHoatecTBy n h t o i h h x rpaœm bu>[6) h ou(6)t c x O ä -

HH9 C OOÓCTBeHHOCTHMH (JyHKipifl ^ " ( O ^ <X 1 ) . C 3T0Ì1 QeJILB 

BB6Ä6M nOCJieflOBaTeJIBHOCTB $yHKI]?IÍÍ 

5 S • 

( 8 ) * , ( f f ) = 3 - ( 6 ) = = f / ? n ( 4 ) d i . n - 1 , 2 , . . . 
e o 

rae co(e) = T0i
6) ~ np0H3B0Jii>HHa sjieMeHT MHOxeciBa ß . 

31 e m m a 1 . Ec j ih lo e Sì , t o 

( 9 ) ì e Sì , rw e a , 

h flJiH Kaac^oro f>e(0, b-aj 

( 1 0 ) 0 <s(6) <ia[B) < 2J - ( f f ) , 

( 1 1 ) r w ( ö ) = £ , J n ( 5 ) , to ( f f ) ¿ y ^ f f ) , 
n-1 n=1 
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O HeKOTOpUX C B O S o T B a X MHOaCeCTB 5 

( 1 2 ) u ( e ) ^ Ii ( e ) ^ b w ( b - a ) « w ( f f ) , 

( 1 3 ) f ( f f ) > 0 , £ ( f f ) > 0 , ( • & > - ] < 0 . 0 

e 

( 1 4 ) r r ( G ) = i f r j t i d s , 
0 

( 1 5 ) b w (6 ) » 1 , b j (<y) ^ b ^ f ö " ) , bp^j [ß ) b ^ [6) 

oo ° ° 

n p H ^ ë M K a a ^ H ñ H3 p h ^ o b h S ¡r' (ff) c x o ä h t o h 

ñ n n nTj " n 

paBHOMepHO B n p o M e x y ï i c e ( 0 , b - a ] . 

Ä O K a 3 a T e J I B C T B O 3 T 0 Ü JI8MMH n p O B e f l e M MeTOAOM KJ laCCH^ieCKOrO 

a H a j i H 3 a . 

ÄOKaaceM, i t o V 3 " ( ^ ) > 0 . I l p m i e h h h a ) h c ) i r o j i yqHM 

V r | w ( f f 2 ) - w ( f f ) | _ - ff | ) 1 . 
6,, S¿é(0,b -a]L ¿ 1 <í ± J 

C J i e f l O B a i e j i B H O , B B H f l y y c a o B H H b ) $ y H K i y i H u { 6 ) a s n a e i o ñ H e -

n p e p H B H O ä b n p o M e a c y T K a ( O j b - a J . üpHHHMah b o b h h m b h h s j i t o 

B B H f l y y c j iOBHÖ a ) , b ) , d ) h e ) $ yHKi jHf l w ( 6 " ) npHHHMaeT t o j i b -

KO nOJIOJKHTeJIBHBI8 3 H a * i e H H f l . nOJIJMjaeM IJTO V - , > 0 J • 

ÄOKaaceM, m o V \ i { 6 ) > 0 . HMeeM 
6e(0,b-a] L J 

ff 
T f f f ) - « , ( < ? ) ] d Ç > 0 . 

IlpHHHMaH BO BHHMaHHe H e i i p e p H B H O C T B (JyHKHHH w ( ^ ) , fljlfl Ä O K a -

3 a i 6 J i B C T B a H e p a B e H C T B a J ) > 0 j [ 0 C T a T 0 * i H 0 n o K a 3 a T B , q i o 

¿, e (oo j ^ • i o n y c T H M , w t o s t o He T a K . T o i \ u a 

t , e ( ß f f ) t 0 ^ ^ = w ( e ) J h D P « yc j iOBHHX b ) h a ) n o í y ^ H M 0 = 

= l i m c o ( ^ ) = O) (ff ) H [ ^ ( 4 ) = c j ( f f ) = o ] , "ITO HBJIHeTCH 

H6BO3M0KHHM• C j i e f lOBaTeJ IBHO. V ( 6 ) > 0 . H3 9 T 0 T 0 V -
6e(0,b-a] L -1 

cJiOBHH c j i e f l y e T , n o b h i i o j i h s h o y c j i O B u e a ) a j i j i (fyHKiíHH j ( f f ) . 
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6 E» rpaSpBOKHg 

.HoKaaeM ycjiOBHe (10). TaK KaK 

6" & 

t i * ) = / = 
o 

ff 
"(ff) - = J - / ["(*) - w ( i ) ] d 4 ^ l/co( ff 

o o 

S = j f w(?)d?> = y (ffj, 

to npH > 0 - noJiyqaeM ycjiOBHe (10). 

.HoKaaceM vcjiobhh: V ) ^ 0 h •> e Sì • HMeeM: 
ff£(o,b'-aj L \ e I J 0 

[ Ì i(ff)J - *'(*) - = 

0 o 

6* ff 

= - / « U ) di = o . 

TaKHM o6pa30M ycjiOBHe ^ V^ ^ ? 0 ^ flOKa3aHO. TSK KaK 

(JyHKiiHa ^ MOHOTOHHO yfiHBaeT B npoMescyTKe (0,b-a], TO 

onpaBe^JiHBH ycjiOBHH 

(16) V V [y(eff) » e-y(ff)l 
6e(o,b-a] Se. (0,12 

H 

(17) v V j[o < ff A b-a] => [y(tff) ̂  t . 
6e(0,b-a] t»1 1 J 
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O H e K O T O p U X CBO&CTBaX MHOaceCTB 7 

CtoeflOBaTeJH.HO ÄJIH 0 < < Sg < ff^+ög ^ b - a H 6 = IT 6 i 0 » 1 ! 

i m e e M 

j(3^ + e2) = 3 - [ f f 2 ( i + e ) ] ^ (1+6) t(e2) = 

= + 6 ?(6- 2) ^ 3"(6 2) + e 2 ) = 3-(© 2) + z ( ^ ) , 

H T 3 K yCJŒOBHe c) flJIH $yHKI(HH ^ ( 6 ) BHI I0J IH6H0 • T a K K 3 K iyHKIJHH 

y x o B J i e T B o p n e T ycjiOBHHM: a ) - q ) h ( 1 0 ) , t o 3 - ( S ) e í 2 . 

ßoicaaceM ycJiOBHHS ( 1 4 ) h b j (6 ) á, b w ( 6 ). Taic KaK 

(18) 

T O 

w(er) = [er y (6)] ' = ^ ( e ) + ej- ' íer) , 

rtó(ff, = . f JJÛâl + llèi. ^ m 

5 ^ L ö 
= [ 5 r* ( 5 ) ] ' 

i . e . ( 1 4 ) . O T C B ^ a , n o a B 3 y n c B T e o p e M o M Konm o c p e ^ H e M 3 H a i e -

H H H i noJiyizM ajth K a x ^ o r o 6-e ( 0 , b - a ] n Kaatjoro x e ( 0 , 6 ) 

r r ( x ) x r T ( x ) r w ( o _ ) 
( 1 9 ) = x ? ( x ) " w ( c J 

r ^ e o x e ( 0 , x ) . OicKfla b ? ( 6 ) ^ b<j(® ). 

JS/ix Ä0Ka3aTeJi£CTBa ycjiÒBHH ( 1 1 ) 3aMeTHM, ^ t o 

n-1 

(20 ) 
n = 1 

( 2 1 ) 0 ^ y n ( e ) < £ j n ( b - a ) = ÍL ( b - a ) - ^ ( b - a ) ¿ U b - a ) , 

- 219 -
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8 E « r p a ß Q B C K H g 

( 2 2 ) " ( f f ) = 2 T m ( f f ) + 6 X . 3 n ( 6 ) 
n = 1 

( 2 3 ) 0 ^ r j m ( 6 ) < b r r n ( b - a ) - ? m ( b - a ) < b u ( b - a ) - y j b - a 3 r m n r 

ÄJia m = 1 , 2 , . . . H ffe( 0 , b - a ] . H 3 ( 2 1 ) c a e a y e T , i t o p H « 
oo 

X l j ^ t ® ) e x t e r n e s p a B H O M e p H O B n p o M e a c y n c e ( 0 , b - a ] H c j i e f l O B a -

I 6 J I B H 0 n O C J i e f l O B a T e a B H O C T B $ y H K 5 H Ö { ï n ( S ) } CXOÄHTCH p a B H O M e p -

HO B 9TOM n p o M e a c y T K e K f y H K i í H H f ( 6 ) » 0 . O T C K A a , Ha o c H O B a -

HHH ( 2 0 ) , ( 2 2 ) H ( 2 3 ) c J i e j y e T y c j i O B H e ( 1 1 ) . 

fljIH flOKa3aTQJIBCTBa y c a O B H H ( 1 2 ) Ä O C T a T O I H O 3 a M 6 T H I L , I T O 

) > ^ r w ( ö ) H H C n 0 J I L 3 0 B a T B yCJIOBHH ( 1 1 ) H d ) . TaKHM 0 6 -
n g i i 

p a 3 0 M 

b w ( f f ) > 1 . 

y c a o B H e ( 1 3 ) c J i e a y e T H 3 p a B e H C T B 

r j ( e r ) - ( e ) Liei 
= r w ( 6 ) + ¿ . « 0 ( 6 ) , 

R ; ( 6 ) 
y ( s ) 

H ycJXOBHË flOKa3aHHX p a H B m e . 

T e n e p B J i e r i c o 3 a M e T H T B , I T O i ^ , ( 5 ) e , ß . 

Äi i f l flOKa3aTeJiBCTBa j ieMMH 1 ö c T a J i o c B n o K a 3 a i B , n o b p ^ í s ) ^ 

BOOCFF). 9TO H © p a B 6 H C T B 0 FLOKA3HBAEM a H a j i o r a ^ H O , K a K y c j i O B H e 

b j ( 6 ) Ä b t o ( 6 ) , H c n o j i B 3 y f l I T O 

U o - x ) , , f t . 
- , r ^ e o e ( 0 , x ) . 

" • T T OJ( c ' ) 
x X 

Í Í 0 K a 3 a T e J I B C T B 0 JieMMH 1 O K O H ^ e H O . 

3 a M 6 T H M , HTO 9 K B H B a j i e H T H 0 C T B J ~ lú O nOCTOHHHHMH m = 

= 3 - 2 Yz h M = J. fljHi lo e Sì c j i e ^ y e T n a H e p a B e H C T B a ( 4 ) 

p a Ö O T H C l ] H GBOHCTB M O f l y j i a H e n p e p H B H O C T H w ( f , 6 ) , y0J I0BH6 

( T a K a c e y c j i O B H H R R W ( 0 ) + G r t ü ( s ) = y G (ER ) ~ 1 ^ ( 6 ) H 
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0 HeKOTpptJX CBOÌiCTBax MH03K6CTB 

Ty, (©)-~y 2(s)), a xanace $aKT, hto Grw = ¥>g h fy sb-
2 2 

juhotch MOflyjiaMH HenpépHBHOCTH 6hjih yica3aHH (̂ jih co e cj> ) b pa-
6oTe [3] . s-

JI e m m a 2. Ecjih w £¿2 [ ( 0,b-a]j h ?(©) = , 
to flJin Kaacfloro © e(0,b-a] 0 

(24) 

(25) 

( 2 6 ) 

(27) 

( 2 8 ) 

G w(6) 
^ 0, 

Gy (e) < 0 , 

1 1 , 
X J s T + ow(ffJ ~~ 1 ' 

- J - / G « U ) < U - f 
o 

C ^ 0^(0), 

npaièM cymecTByeT toiho ojHa.roiKa e (0,b-a3 TaKan, qio 

(29) 

(30) 

(31) 

scio, 

V SeCftSo) 

oj(«j) • o, 

'Gy(g) 
> 1 

'Gf (g) 
' ee(60lb-a] 

V • 

(32) 

KpoMe Toro 

(33) oy(b-a) = oT(ff0), Q e V b a ] [o f{») > l], 

(34) 

(35 ) G*(e)6 fi (o, 
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1 0 E . r p a C o B C K H f l 

^ 0 K a 3 a T e J i b C T B 0 . y c j i o B H / i ( 2 4 ) H ( 2 5 ) o q e B H ^ -

H H . T a K K a K 

G y ( o ) = ffio, Q r ( e ) = 0 = G y ( b - a ) G ' y ( f f ) = y [ g , ( t f ) - j ( e r ) ] , 

t o y c j i O B H H ( 2 9 ) - ( 3 5 ) T o s t e o q e B H f l H H . Ä O K a » c e M j t c j i o b h h ( 2 6 ) 

- ( 2 8 ) . H M e e M 

s 

G ^ ( f f ) = 

G u ( e ) - w ( e ) f G w ( < £ ) - w ( 4 ) 

1 
e 

H G , « H . 

B c j i h e e ( 0 , b - a j h x e ( 0 , ffj, t o 

G w ( x ) - M i ) 

T x T = T 3 T x T / $ 

g „ U ) 

• U ) 
- 1 

X 

I L U ) 

= [ o w ( « j - J -

3 H a ^ I H T 

C J i e f l O B a ^ r e j i B H O 

G w ( x ) r 1 

O c o t e ) é U 6 ) [ o u { f f ) - l ] 

t u o p a B H O C H J i B H O c y c J i O B H e M ( 2 6 ) . ß o i c a a c e M p a B e H C T B O ( 2 7 ) . H M e -

e M 

Q w ( « ) - G , ( f f ) - S d ^ s / l l ^ d ^ = 6 f j Ü Ä l d i . 

6 6 b 5 

L-a 

b - a - 6 1 2 
s 

W b - a ) , Q í ( 6 ) 

b - a 

- 2 2 2 -



, O HSKOTOpHX OBOScTBaX MHOXeCTB 11 

CJieflOBSTeJIbHO 

G J e ) = [ e + g 

OTKy.ua noJiyiaeM paBeHCTBO ( 2 7 ) . flnn flOKa3aTeJiBCTBa HepaBeH-
CTBa ( 2 8 ) 3aMeTHM, t i t o 

( X ) î / o - U M ï - f ^ f z ^ - 4 1 ^ 
T T x 7 

npHMeHHH K nocjie^HeMy ^acTHOMy h npoMescyTKy [ o , x ] TeopeMy 
KomH o cpeflHeM 3HaieHHH, nojijniaeM 

i\ne c x e ( 0 , x ) . Ecjih x e ( 0 , é], t o 

G j ( X ) ^ G j c j 
ï ( x ) " i 0 * ) 

OTKyfla noJiyqaeM HepaBeHCTBO ( 2 8 ) . JleMMa 2 floica3aHa. 
I e u ï a 3« IlycTb X h X oßoaHaqaeT cooTBeTCTBeHHO 

npoMeácyTOK o t k p h t h ü h 3aMKHyTHñ o KOHu;ax x x 6 , npimëM x > 0 

h 6 > 0 . ECJIH $yHKipifl y>(4) onpesejieHa h HenpepHBHa B X , 
y(¿, ) > O flJiH à, e X tí cymecTByeT KOHeiHan np0H3B0,HHaH tf/'(è, ) 
B npoMeacyTKe X , TO cyrçecTByeT TaKoe c e X , wto 

<»•> m • - m""" 

rfie o6o3Ha^eHO 

( 3 7 ) 

(38) U ( x , e ) = * g = - — J -
/ H f j ^ x * 

- 2 2 3 -



12 E . rpaÓOBCKHii 

, H 0 K a 3 a T e J i B C T B 0 . Hcnoji i>3yfl: TeopeMy Konm o 

cpef lHeM 3HaqeHHH, no j i y^HM 

m f I n f - I n y 

c e X . OTC»fla n o j i y q a e M paBeHCTBa ( 3 6 ) . s 
npHMeiaHHe» JS/ui (JyHKiiHH ¡r(S ) = ^-f )df, { co e n ) 

o 
ycJiOBHe ( 3 6 ) BHpaacaeTCH cjieflyiomHM o6pa30M 

( 3 9 ) 
T i 

r f l e x , <5 e ( 0 , 6 - a ] h c ^ HaxoflHTCH BHyTpn npoMeacynca o k o h -

u a x x h 6 . HMeeM n p n 3 t o m 

( 4 0 ) 0 ^ L y ( x , f i f ) = a i ( c 1 ) ^ 1 , 

h 6 o Kaacfloro 5 6 ( 0 , b - a ] 

= ' [ e 3- ( » ) ] ' = y ( c ) + ® 3-'(©) 

3aMeTHM, ^Jli l BHHOJIHeHHH paBeHCTB ( 3 9 ) C yCJIOBHeM ( 4 0 ) flO-

cTaTO^HO, ^ i t o 6 h $yHKii;nH u>(@) HcnojiHHJia t o j i b k o ycj lOBHH a ) - c ) . 

T e o p e m a 5 . E c j i h c o e Q , t o 

( 4 1 ) 

OcoSeHHO 

H 2 ) 

V- V 
6e(o,b-a] xe(o,sj L iu> 

U x ) 

(f) 
bu(e) 

V 6e(0,b-a] IL ( e ) ^ W l w ) ' ^ 
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O HeKOTOpUX CBOÜCTBax MHOaCeCTB 13 

RAE 

(42' ) X 1 
R<O~ B W ( B - A ) ' 

^ O K a s a T e ^ B C T B O . ÄJIH JIIO6HX x , 5 E ( 0 , b - a ] 

HMEEM 

(43) fx\LrJx'e1 , x f r ^ ) 
TJ6T=['S) = { ë ) 

RFLE NPHHAFLJIEKHT K OTKPHTOMY npoMeacyTKy o KOIMAX x H 6 

( C M . JieMMa 3 ) . TAK KAK ÄJIH Kaxaoro C E ( 0 , 6 ] 

C C ( c ) _ i S ( ç ) 

TO ycJiOBHe ( 4 1 ) flOKaaaHO H fl0Ka3aTejiBCTB0 T e o p e M H 5 O K o m i e H O . 

B H B O J . ECJIH M 6 FL , TO 

V 
S 6(0,6-AJ 

/ 6 
_O>(6') ^ rjb-a)'\b-a¡ J RAE ¿RCO= B J B - A ) * 

TaKHM 06pa30M S ycJIOBHH (7) MOÄHO npHHHTB 

-1 

* = B J B - A ) ' B = r W ( B - A ) . ( B - A ) 

T E O P E M A 6 . ü y c T B co E Í2 . TOR^A 

boj(b-a) 

(44) V V 
®E(O,B-A] XE(0,E] 

1 -1 1- 1 

BOA« BHHOJIHEHO YCJIOBHE 

(45) 3 3 3 V 
6*e(o,b-a) de (0,1) c*(&,co)>0 ffe(o,e*] 

TO 

( 4 6 ) Í -
C «O (6 * ) 
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1 4 E . r p a ß O B C K H H 

H KpOMe TOTO 

( 4 7 ) V , V : 
e'eWb-a] â 

St h -

0,0(6») 
; 1 

l i m co(e) 
s—o* — h * * - = + 

s* 

Ä 0 K a 3 a T e J i B c t b o . HcnojiB3yfl: JieMMy 3 HMeeM r j i r 

Kaxfloro S e ( 0 , b - a ) h Kax,n;oro x f ( 0 t 6 ) 

G«o(x) 
( 4 8 ) (x\Le«(x'6) ( X Ì 

rfle c e ( x ,6 ) . TaK KaK 

c-Glo(c) G^Cc) - u)(c) 
| 4 9 ) - G M ' Í M 

TO 

(50) V V 
5e(o,b-ä] xe(o,e2 

Gw(x) > G w ( e ) - ( f ) 
1 - Cu(6) 

Hcnojib3jrH oieBHflHOe ycjiOBHe 

(51) V n V [G^OO C^cer)] 
6c(o,b-a¡ xeíftS] -J 

nojiyqaeM yciOBHe (44) . OcTajiBHan wacTB TeopeMU 0Jie,nyeT h3 

9 T O T O y C J I O B H H . 

3Ha r çeHHH n O C T O H H H H X y3 H A B yC J IOBHH ( 7 ) M03CH0 n p H H H T B 

c J i e f l y i omHM 0 6 p a 3 0 M 

i 

^ 1 - C j ( b -a ) ' A =3 r ( f f 0 ) [ c T ( b - a j ] - 1 ( b - a ) ' 
cgtb-a) • 1 

npz iëM 6 onpe^eJieHO tskum 06pa30M, KaK b JieMMe 2. 3to cj ie-

flyeT H3 ycJiOBHH (44) ( w a = G-),. jieMMH 2 h jismmh 1. I Iocto-

HHHyiO A MOHCHO npHHHTB H63aBHCHMÇ OT 6Q. C 9T0Ö IÎGJIBK) Hyx-

HO npHMeHHTB HepaBeHCTBO 

Gru, (g) 

U ® ) b - a 

1 
ba(b-à) 

(52) - T 7 W V > ' 1 • 1 -
1 - b „ (b -a ) 

KOTopoe cjieflyeT H3 ycJiOBHfl (41) h onpeaeJieHHfl Gf^ (S). 

- 2 2 6 -



O H8K0T0pHX CBOflCTBaX MHOaceCTB 15 

BBe^eM o6o3HaqeHHe 

(53) V ( 6 ) = VWT 

31 e m m a 4. Bcjih co e,í2 h fî(<5) J co(4)d$, to 

(54) V 
©e(o,ô-a] Tu, (s) 

bulb-a) 

(55) V 
X 6(0,6*] 

rw(x) ^ 1-

- a ) ( ï ) 

buylb-a) 

Crjb-a) 

(56) 

KpoMe Toro buiiojigshh cjieflyjomae paBencTBa 

(57) a / 6 ) = 1 , LjCx.ff) + Lf(x,0) = 1 , (x,6e(0,b-a] ) 

Ä [Lr/x.6) - Lj-(x,6)] = 0, ( 6 e (0,b-aj ) 

/Jft [Lru(x,6) - L g J X , 6 ) ] = 0 ( S 6 ( 0 , 5 o ] ) 

(58) 

(59) 

npHtiëM S Q onpe^eJieHO t3K> Kan b jieMMe 2. Oiipe,neJieHHe a ^ h 
Ljj - cm. (37) h (38). B paBeHCTBax (57) h (58) moscho nOflCTa-
BHTB B MeCTO CHMBOJia tf - OÄHH . ( npOH3BOJIBHH8 ) H3 CHMBOJIOB f , 

f̂ j z . B paBeHCTBe (59) moscho n0fl0TaanTL a Mecio CHMBOJia 
tO- OflHH ( np0H3B0JIBHHÍÍ ) H3 CHMBOJIOB f , f̂ , , CO, J" H f̂ , . BHIIOJIHeHO 
TaKsce paBeHCTbo 

( 6 0 ) Ä L
Gto(x,6-2) - L ^ C x , ^ ) ] = 0 e(0,b-a)). 
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16 E. rpaSoBCKH» 

fl0Ka3aTejibcTB0. y c j i O B H e ( 5 4 ) c J i e ^ y e T h s y -

cjioBHH (41) h onpefleJieHna Gpu>{6). ÄOKaaceM ycaoBHe ( 5 5 ) . Ha 

ocHOBaHHH (44) H (52) HMeeM 
r -, f 

V 
5t(o,i-a] 

V 
a e (o.eQ 

> 1 Ux) 
Q6) CrJb-a) bu(b-a)-1 

O T c ì o ^ a flJiH 6 = 6* n o a y q a e M y c j i O B H e ( 5 5 ) . I I p n H H M a f i bo bhhms— 

Hue ycjiOBHH ( 7 ) , (54) h JieMwy 1, JierKO saMeTHTB> ito j M äo-

Ka3aTeJiBCTBa y c j i O B H Ì ì (56) AOCTaiomio noica3aTb, *ito 

[ c r a ) ( b - a ) ] 2 . 

3to nocjieAHee HepaBeHCTBO cae^yeT h3 ycjiOBHH (55) h onpe^ejie-

HHH f f ^ t s ) . PaBeHCTBa (57) Jie.rico n p o B e p u i b HenocpeflCTEemio. 

ßo i caaceM p a B e H C T B O ( 5 9 ) . p o i c a s a T e j i b c x B a o c T a j i b H H X p a B e H C T B -

aHaJiormiHHe. IlycTB ffe(0,& TaK KaK 3-(<3") ~ G j (5 ) , y ~ w , 

h Gì ( j ~ to BJieyeT 3a C0608 Gj- ~ Gw) to IIjÍ® ) 

nycTB £ - JiioCoe noJiOäCHTeJibHOe hhcjio. Ha o c H O B a m m 

(36) HMeeM 

Is ) G w(x) " G w(6) U i 

{ 6 ) G W( X) - GM(ff) ( 6 ) 

Oxciofla, npHHHMaa bo BHHMaHHe 1 *ito il>(6 ) ~ G^ i®) , noJiy^iaeM 

ycjiOBHe 

V 
Of f 

3 
Cf = S(t,6)>0 

V [o<X <<f] ̂ [-£<Lru)íx,ff)-Le¡jíx(6}< fi] 

T.e . paBeHCTBO ( 5 9 ) . 

O n p e ^ e J i e H H e 6. CicaaceM, ^ito äjih $yHKipiH w(<5) 

BHnojiHSHG ycaoBHe T Qo] , ecjin cymecTByeT xoth 6h oahh c npe-

A6JI0B (npn X — 0 + ) $yHKÇHH BHfla Ly/(x,e) BHCTynaiomHx b 

J teMMe 4 . 

- 2 2 8 -



O H S K O T O p H X C B O Ü C T B a x M H O S t e C T B 1 7 

T e o' p e M a 7 . ECJ IH ÄJIH F Y H K I J H H co(6) 6 fì|(0,b-a]j 

BHNOJIHEHO ycjiOBHe T [co] -, TO cymecTByeT TaKoe I H C J I O ( 0,1), 
*ITO ÄJIH Jiioßoro îHCJia £ > 0 yflOBJieTBopaioinero HepaBeHCTBaM 

fi - £. > 0, + £ < 1 

BHH0JIH6KH yCJIOBHH 

1. H°(co) B J I O X e H O K O M n a K T H O B H ^ . g 

2. H B J I O M C e H O K O M n a K T H O B H°(to). 

ECJIH ÄJIH $ Y H K I Í H Í I u>^{6), cog(S), co(6)ei2 ({0,b-aj} BHnoji-
H e H H y c J i O B H H R [ C O J , T J W G ] H T[CO] , TO c y m e c T B y i o T T a K H e y n c -

jia p-^t A'gj^etO,!), I T O ä j i h j i œ 6 o r o ^ H C J i a £ > 0 y ^ O B J i e T B O -

p j i i o m e r o H e p a B e H C T B a M 

{ir 3l>0 , p.B-3e.>0, z<-1 , /u, t 3¿<1 , p-2 * 3C<1, ¡i -1> 0 

B H H 0 J I H 6 H H y C J I O B H H 

I. BJIOACEHO KOMnaKTHO B ^ . ¡ T N , , 

II. H ¿Lr3£,vs-3£,fí*¿ BJI0JK6H0 KOMnaKTHO B H( tô , co) . 

Í 0 K A 3 A T E J I B C T B 0 . E C J I H BunoJiHeHO ycjiOBHe T [co] , TO 

[ Ä ^ C x , ^ ) = , £ ( 0 , 1 ) ] . 

0 T o r o s a 

V 3 V | [ o < x < d ] = ^ [ ¡JL- £ < LrJx,6.) < /U + e l } . 
£ > o <?>0 x€(o,ù-aj L J L w 1 J J 

ü p H H H M a a BO B H H M a H H e , WTO 

¿rj*.*) 
U r ) = U ^ ) - ^ - ) 

h y M H T H B a n 3 K B H B a j i e H T H 0 C T i > ( J i y H K i ^ H t o H i L n o J i j n i a e M ÄJIH 

( f y H K i m H w ( 6 ) y c j i O B H e 

( 6 1 ) V 3 3 V W ( e ) 4 5 5 " " £ ] . 

£ > 0 A > 0 B>0 et(0,b-a] 

A H a J I O T H M H O , e C J I H B H n O J I H e H H y C J I O B H H T [co^j h T 0 

V 3 3 V ^ W ¿ C 5 ) ^ B¿ 
E>o A¿>0 B¿>0 6e(o,b-a] 
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18 E. rpaßOBCKHft 

(i = 1,2), npHiäM ju^, ̂ 6 ( 0 , 1 ) . OTCKwa, Ha ochobshhh TeopeM 
2,3 H 4 cJie^yeT BunojiHeHHe ycjioBnK 1, 2, I H II. 
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