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. Ïî ôîðìóëå Áðóíî ([4], ñ.45-49):


[image: image133.wmf](

)

(

)

(

)

(

)

0

n

,

1

y

0

,

y

1

A

y

x

x

1

y

ˆ

n

n

r

n

r

n

1

n

n

)

r

(

³

£

£

×

×

×

-

=

+

    

    

j

j

, (11)

ãäå 
[image: image134.wmf](

)

(

)

(

)

m

n

1

r

r

y

!

k

!...

k

!

r

y

y

A

-

×

-

=

å

- ìíîãî÷ëåí ñòåïåíè 
[image: image135.wmf]r

2

. Çäåñü ñóììèðóåì ïî öåëî÷èñëåííûì ðåøåíèÿì 
[image: image136.wmf]0

k

,...,

0

k

r

1

³

³

 ñèñòåìû óðàâíåíèé 
[image: image137.wmf],

r

k

n

r

1

n

n

=

×

å

=

 
[image: image138.wmf]r

,

1

m

,

m

k

r

1

n

n

=

=

å

=

    

  

.

Ðàâåíñòâà 
[image: image139.wmf](

)

r

,

0

k

,

0

0

ˆ

)

k

(

=

=

   

j

 ñëåäóþò  èç (11). Òîãäà èç (10) âûòåêàþò  (9). Äàëåå, 
[image: image140.wmf](

)

(

)

(

)

n

n

n

x

x

1

x

x

g

ˆ

e

L

ln

e

L

ln

n

-

×

+

=

q

, ïðè 
[image: image141.wmf][

)

1

n

n

x

,

x

x

+

Î

 è öåëûõ 
[image: image142.wmf]0

n

³

.

Â ñèëó (7) íåïðåðûâíîñòü 
[image: image143.wmf](

)

t

b

 âëå÷åò äèôôåðåíöèðóåìîñòü 
[image: image144.wmf](

)

t

L

1

 ïðè 
[image: image145.wmf]1

t

³

. Ïîýòîìó â (12) âçÿòû ñåãìåíòû 
[image: image146.wmf][

]

1

n

n

x

,

x

+

. Áåñêîíå÷íàÿ äèôôåðåíöèðóåìîñòü 
[image: image147.wmf](

)

x

1

e

L

 íà 
[image: image148.wmf][

]

1

n

n

x

,

x

+

 ïðè 
[image: image149.wmf]0

n

³

 ñëåäóåò èç (12) è áåñêîíå÷íîé äèôôåðåíöèðóåìîñòè 
[image: image150.wmf]{

}

n

g

. Ñ ó÷åòîì (9), èç (12) èìååì


[image: image151.wmf](

)

(

)

1

k

1

1

k

t

t

1

k

1

1

k

t

t

dt

t

L

ln

d

lim

dt

t

L

ln

d

lim

n

n

+

+

¯

+

+

­

=

,   
[image: image152.wmf]0

k

,

1

n

,

e

t

n

x

n

³

³

=

    

   

,

÷òî äîêàçûâàåò áåñêîíå÷íóþ äèôôåðåíöèðóåìîñòü L1(t) ïðè 
[image: image153.wmf]1

t

³

. Äîîïðåäåëèì L0 è L1  íà 
[image: image154.wmf]+

R

 ñ ñîõðàíåíèåì òðåáóåìûõ ñâîéñòâ. Ðàâíîìåðíàÿ îãðàíè÷åííîñòü 
[image: image155.wmf]{

}

n

1

n

x

x

-

+

 äîñòèãàåòñÿ äîáàâëåíèåì íîâûõ òî÷åê â 
[image: image156.wmf]{

}

n

1

n

x

x

-

+

.

Çàìå÷àíèå ê òåîðåìå A. Ãîëüäáåðãà. Âûøåñêàçàííîå îáîñíîâûâàåò öåëåñîîáðàçíîñòü ïîèñêà íîâûõ èíòåãðàëüíûõ ïðåäñòàâëåíèé ì.ì.ô.
Ë. Ìàåðãîéç âûäâèíóë ãèïîòåçó, äîêàçàííóþ À.Ãîëüäáåðãîì ([1], òåîðåìà1): åñëè äëÿ ìîíîòîííîé ì.ì.ô. 
[image: image157.wmf](

)

+¥

­

x

L

 ïðè 
[image: image158.wmf]+¥

®

x

, òî äëÿ 
[image: image159.wmf]2

t

³

 âûïîëíÿåòñÿ óñëîâèå 


[image: image160.wmf](

)

(

)

(

)

ò

×

=

t

1

x

ln

d

x

b

t

a

t

L

,


(13)

ãäå 
[image: image161.wmf](

)

t

a

 èçìåðèìàÿ ôóíêöèÿ íà 
[image: image162.wmf][

)

1

)

t

(

a

,

,

1

®

+¥

 

 ïðè 
[image: image163.wmf]+¥

®

t

, à 
[image: image164.wmf](

)

t

b

 - íåïðåðûâíàÿ íà 
[image: image165.wmf]ì.ì.ô. Óòâåðæäåíèå îïèðàåòñÿ íà èíòåãðàëüíîå ïðåäñòàâëåíèå È.Êàðàìàòû è èìååò  ïðèìåíåíèÿ â òåîðèè öåëûõ ôóíêöèé ([1], òåîðåìû2 è 3).

Ïóñòü 
[image: image166.wmf](

)

+¥

­

t

L

 ïðè
[image: image167.wmf]+¥

®

x

  è 
[image: image168.wmf](

)

t

L

- ì.ì.ô. Ïîêàæåì, ÷òî â ïðåäñòàâëåíèè (13) ìåäëåííî ìåíÿþùóþñÿ è íåïðåðûâíóþ ôóíêöèþ 
[image: image169.wmf](

)

x

b

 ìîæíî çàìåíèòü áåñêîíå÷íî äèôôåðåíöèðóåìîé ôóíêöèåé.

Ïî òåîðåìå Ä. Àäàìîâè÷à ñóùåñòâóåò ìåäëåííî ìåíÿþùàÿñÿ áåñêîíå÷íî äèôôåðåíöèðóåìàÿ ôóíêöèÿ 
[image: image170.wmf](

)

x

b

1

, òàêàÿ, ÷òî 
[image: image171.wmf](

)

(

)

(

)

x

b

x

b

x

b

1

0

×

=

, 
[image: image172.wmf]1

)

x

(

b

lim

0

x

=

¥

®

. Ïî (13) ïðåäñòàâèì 
[image: image173.wmf](

)

t

L

 â âèäå 
[image: image174.wmf](

)

(

)

(

)

(

)

(

)

(

)

þ

ý

ü

î

í

ì

-

+

=

ò

ò

t

1

0

1

t

1

1

dx

1

x

b

x

x

b

dx

x

x

b

t

a

t

L

. Ïðè 
[image: image175.wmf]1

t

0

>

 èìååì


[image: image176.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

ï

ï

þ

ï

ï

ý

ü

ï

ï

î

ï

ï

í

ì

-

×

×

ï

þ

ï

ý

ü

ï

î

ï

í

ì

+

+

×

=

ò

ò

ò

ò

t

1

1

0

1

t

1

t

t

t

1

1

dx

x

x

b

dx

1

x

b

x

x

b

1

t

a

dx

x

x

b

t

L

0

0

.
(14)

Èç ïðåäñòàâëåíèÿ (13) ñëåäóåò, ÷òî


[image: image177.wmf](

)

¥

=

ò

¥

®

t

1

1

t

dx

x

x

b

lim

.

          
(15)

Ïîñêîëüêó 
[image: image178.wmf](

)

1

x

b

lim

0

t

=

¥

®

, òî äëÿ ëþáîãî 
[image: image179.wmf]0

>

e

 íàéäåòñÿ 
[image: image180.wmf]1

t

0

>

 òàêîå, ÷òî 
[image: image181.wmf](

)

(

)

(

)

(

)

(

)

(

)

e

e

<

<

-

×

ò

ò

ò

ò

t

1

1

t

t

1

t

1

1

t

t

0

1

dx

x

x

b

dx

x

x

b

dx

x

x

b

dx

1

x

b

x

x

b

0

0

  ïðè 
[image: image182.wmf]0

t

t

>

. Èç (14)-(16) ñëåäóåò ñóùåñòâîâàíèå ôóíêöèè 
[image: image183.wmf](

)

t

a

 òàêîé, ÷òî: 
[image: image184.wmf](

)

1

t

a

lim

1

t

=

¥

®

, è ñïðàâåäëèâî ïðåäñòàâëåíèå 
[image: image185.wmf](

)

(

)

(

)

ò

×

=

t

1

1

1

dx

x

x

b

t

a

t

L

.

ËÈÒÅÐÀÒÓÐÀ

1. Ãîëüäáåðã À.À. Èíòåãðàëüíûå ïðåäñòàâëåíèÿ ìîíîòîííûõ ìåäëåííî ìåíÿþùèõñÿ ôóíêöèé //Èçâ. ÂÓÇ-îâ. Ìàòåìàòèêà, 1998, N4, Ñ. 21-27. 

2. Ðèîðäàí Äæ. Ââåäåíèå â êîìáèíàòîðíûé àíàëèç. -Ì.: ÈÈË, 1962, -287ñ.

3. Ñåíåòà Å. Ïðàâèëüíî ìåíÿþùèåñÿ ôóíêöèè. – Ì.: Íàóêà, 1985, -141ñ.

4. Adamovic’ D.D. Sur quelques proprie’te’s des fonctions a’ croissance lente de Karamata, I, II. – Matematicki Vesnik, 1966, 3, s.123-136, 161-172.
















4
3
"ÌÎÄÅËÈÐÎÂÀÍÈÅ, ÎÏÒÈÌÈÇÀÖÈß, ÓÏÐÀÂËÅÍÈÅ" - Âûï. 3/2000ã.                    


_1012053143.unknown

_1012053944.unknown

_1012054503.unknown

_1012054792.unknown

_1012054956.unknown

_1012055231.unknown

_1012055297.unknown

_1012055365.unknown

_1012055407.unknown

_1012055520.unknown

_1012055560.unknown

_1012055417.unknown

_1012055429.unknown

_1012055387.unknown

_1012055397.unknown

_1012055377.unknown

_1012055345.unknown

_1012055355.unknown

_1012055309.unknown

_1012055275.unknown

_1012055286.unknown

_1012055248.unknown

_1012055101.unknown

_1012055187.unknown

_1012055207.unknown

_1012055157.unknown

_1012055027.unknown

_1012055037.unknown

_1012055020.unknown

_1012054910.unknown

_1012054932.unknown

_1012054942.unknown

_1012054921.unknown

_1012054834.unknown

_1012054851.unknown

_1012054819.unknown

_1012054693.unknown

_1012054737.unknown

_1012054758.unknown

_1012054772.unknown

_1012054748.unknown

_1012054716.unknown

_1012054728.unknown

_1012054703.unknown

_1012054548.unknown

_1012054660.unknown

_1012054683.unknown

_1012054614.unknown

_1012054522.unknown

_1012054536.unknown

_1012054513.unknown

_1012054252.unknown

_1012054376.unknown

_1012054442.unknown

_1012054478.unknown

_1012054489.unknown

_1012054455.unknown

_1012054402.unknown

_1012054412.unknown

_1012054385.unknown

_1012054337.unknown

_1012054358.unknown

_1012054366.unknown

_1012054348.unknown

_1012054277.unknown

_1012054288.unknown

_1012054268.unknown

_1012054099.unknown

_1012054185.unknown

_1012054226.unknown

_1012054239.unknown

_1012054196.unknown

_1012054131.unknown

_1012054164.unknown

_1012054110.unknown

_1012053997.unknown

_1012054077.unknown

_1012054086.unknown

_1012054064.unknown

_1012053975.unknown

_1012053986.unknown

_1012053965.unknown

_1012053572.unknown

_1012053747.unknown

_1012053804.unknown

_1012053838.unknown

_1012053933.unknown

_1012053824.unknown

_1012053766.unknown

_1012053795.unknown

_1012053756.unknown

_1012053632.unknown

_1012053694.unknown

_1012053737.unknown

_1012053690.unknown

_1012053592.unknown

_1012053622.unknown

_1012053582.unknown

_1012053427.unknown

_1012053524.unknown

_1012053551.unknown

_1012053557.unknown

_1012053534.unknown

_1012053455.unknown

_1012053474.unknown

_1012053437.unknown

_1012053359.unknown

_1012053406.unknown

_1012053417.unknown

_1012053394.unknown

_1012053197.unknown

_1012053344.unknown

_1012053153.unknown

_1012052420.unknown

_1012052740.unknown

_1012052968.unknown

_1012053100.unknown

_1012053120.unknown

_1012053124.unknown

_1012053116.unknown

_1012052995.unknown

_1012053015.unknown

_1012052977.unknown

_1012052910.unknown

_1012052947.unknown

_1012052957.unknown

_1012052788.unknown

_1012052873.unknown

_1012052898.unknown

_1012052752.unknown

_1012052556.unknown

_1012052679.unknown

_1012052712.unknown

_1012052721.unknown

_1012052698.unknown

_1012052584.unknown

_1012052634.unknown

_1012052574.unknown

_1012052480.unknown

_1012052516.unknown

_1012052533.unknown

_1012052491.unknown

_1012052440.unknown

_1012052454.unknown

_1012052429.unknown

_1012051352.unknown

_1012051628.unknown

_1012052363.unknown

_1012052398.unknown

_1012052409.unknown

_1012052375.unknown

_1012052131.unknown

_1012052321.unknown

_1012051688.unknown

_1012051508.unknown

_1012051573.unknown

_1012051585.unknown

_1012051529.unknown

_1012051452.unknown

_1012051491.unknown

_1012051402.unknown

_1012051174.unknown

_1012051270.unknown

_1012051294.unknown

_1012051309.unknown

_1012051281.unknown

_1012051233.unknown

_1012051242.unknown

_1012051229.unknown

_1012051108.unknown

_1012051160.unknown

_1012051165.unknown

_1012051120.unknown

_1012050541.unknown

_1012050556.unknown

_1012050523.unknown

