
' ,4:.339_\, ,_._' ,' 
OS'bEllHHEHHblti 
' HHCTHTYT ,\, 

't ;.:._ 
, SlllEPHblX, 

, HCCnEllOBAHHYI 
I • , 

· .. ·~ 

·,, J 

) 

t:. 
'• 

' ' 

,c/,r"~~ _,, 

.. ~ . 

P5 4836_, 

., 

,,.·' 'I 

I •' 

YPABHEHHH ·-

·-::, 

' ) 

,./ 



~~I 
-'~~ 

'.··'. 
.·, \ 

'I 

·: ; ~ ' ' .. I 

,, 

}.. 

~ 
;t 

......... 
~ 

P5 - 4836 

P. T. ,ll;eHt~es 

3A,li;AqA ,li;HPHXRE ,li;RH BORHOBOrO YPABHEHMH 
HA flAP ARREREllHllE,li;E ,, 

HanpaaneHO B JKypaan 'Ji13B9CTIISI aa MaTeMaTII'19CKIISI IIHCTIITYT l_la. ~AH' 



l 
•j 

j 

1 

·l 
{ 
] 

flyCTb' 0 -napannenemmeA C pe6paMH . a I , a 2 , a 3 .. , napan-

J19JlbHbiMH KOOpAHHSTHhiM OCSI~, fpaHHUY napannenemmeAa o603H8'IHM .'Iepe3 

an • PaccMaTpHBaeM 38A8'IY 

PemeHHeM 38A8'IH ( 1) 6yAeM H83blB8Tf? . .PYHKURio u <;. w 21 
( n ) x/ 

o6-

pamaromyroCSI B HYJlb Ha a 0 If YAOBJ19TBOpSIIOlliYIO COOTHOlli9HHIO 

f u 0¢ d x == f£ ¢ dx 
n n · 

rl.. <:;. Coo o ( n ) xx/ 
AJISI nro6oil: 'f' u 

/2/. ; . 
B AOKaaano cneAyromee yTsep*Aenue: 

TeopeMa 1. flycTb f c;; L 2 (0) 

f "" f . i T7 • . k T7 . • err 
"'k n SIR -·-X 

1 
SIR --X SIR --X 

lke lkL . a
1 

a 2 2 a
3 

a 

i"ne pSI)l cnpasa cXO)lHTCSI B L 2 

-~! w rl(n) 
2 . 

/1/ 
npocTpaHCTBO Co6oneBa (eM, ) , 

xx/ C~ (O) - npocTpaHCTBO. 6eCKOH9'IHO AH.P.PepeHUHpyeMbiX .PyHKUHil:, o6pamaro

. lliHXCSI B HyJlb BHe HeKOTOpbiX KOMll8KTHblX MH0)!{9CTB-0 COA9p)!{8lliHXCSI B . 0 
(AJISI KS)!{AOil:- .PYHKUHH CBOe MHmKeCTB.O), 

3 



Ecmr pM .2 
J k2 e2 
-+ -- + 2 2 2 

~ a I a2. a a 
jii k 2 e 2 2 

(----- --) 
a 2 2 2 

1 a 2 a a 

2 

fjkf 

1,, 

.. 
CXOAHTCSI, TO 38l!8'18 ( 1) HMeeT pemeHIIe, npe.gcTaBnSIIOmeeCSI pSil!OM 

f jkf j TT krr • 
sin-- x 1sin --x 2 

2 .. 2 k2 e2 a! a2 
TT (- _l_ + -'--+-) 

,a2 a2 ai 

. err 
s1n --x 3 

,aa . 
-~ 

1 2 a 1 
p SI.[J !3TOT CXOllHTCSI B W 2 (n) 

(2) 

CxonHM?CTb pMa (2) 38BHCHT, o'IeBHllHO, oT "6biCTpOThi y6hiBSHHSI" 

j 2 k .2 e 2 
3HaMeHaTeneii H K0!3~~HUHeHTOB f jkf a 2 a2. a 2 

I 2 3 
0THOCHTenbHO y6hiBaHHSI 3HaMeHaTeneii caenaeM npennono:lKeHHe, 'ITO 

cymecTayeT KOHcTaH;ra C H nenoe 'IHcno p T8KHe 1 .'ITO .gnSI BCeX llO-

CT8TO'IHO 6onhlliHX nenhiX j, k , f 

j2 k2 f2 c 
" 1-----1>-2 · 2 -2 M p • a

1 
a 2 a 3 · 

rne M = max ( ]" 'k, e ) • Ilponon:lKHM ~YHKllHIO f (x X X ·) BHe rrap8n-
. 1' 2. 3 . 

nenennne.g8 n , Tpe6ySI, 'IT06hi OH8 6hin8 He'IeTHOH H nepHOllH'IecKoii , 

110 K8:lKllOMy H3 rrepeMeHHhiX .C rrepHOll8MH COOTBeTCTBeHHO 2a I , 2a 2 , 2a 3 • 

B ll8nbHeiimeM, roaopSI o ~YHKU~H . f ( x 1 ,x 2 ,x 3 ) , 6yneM HMeTb B BHllY. 

HMeHHO STy.npo.gon:lKeHHYID ~YHKlliiiOo 

IlpennonO:lKIIM, 'ITO ;nponon~e~u'8~ ~YHKUIISI f ( x 1 , x 
2 

; x 3 ) .!lH~~epeH.;.. 
. -

I1HpySM8 p + 2 p838 H p + 2 - II : e · . 1IpOH3BOllHhie YllOBneTBOpSIIOT ycnOBHIO 

fenb,!lep8 C IIOK838TeneM.,:. 

T8K K8K PM (2) CXOllHTCSI. 

f• 
·JZ .~<a< 1 

2 = 
JleiiCTBHTenbHO, · 

r jke .. o( 
M P +2+a 

4 

TorAa 38.!18'18 ( 1) pa3pemHMa, 

l 
I 

' 

. 1 
II 'JneHbl psma HMeiOT IIOpS!llOK 0( ---

M 2+2a 
•. LJ 1icno 'IneJ 

HhiM M HMeeT nopS!llOK M ·2 
· • TaKIIM 66pa3oM,. IIMeeM 

~ 
jkf 

.2 k 2 02 J . l. 

-+-+- 00 

a2t a22 . ~- f 2 ~-= ~ 
p · k 2 e 2 ·jke \ M=l 

a2 
I 

a2 
2 

a2 
3 

1 00 '] 

~ 0( >=~ 0(-
jke M 2 +2a M=t M: 

max (j, k, e ) =M 

flocnellHHH pSill CXOllHTCSI, T8K K8K . 2 a> 1. 

Tpe60B8HHSI Ha rnaaKOCTb ~ (X I 'X 2 'X 3 ) MOI"YT 

Hhi. AnSI sTofi nenn HaM noHano6SITCSI HeKOTOpbie oneHKH, rr 

apH~MeTH'IeCKOI"O_XapaKTepa. 

AoKa:lKeM cHa'Iana cneAyJOmyJO n~MMY, o6o6ma10myro o 

/3/ 
XapnH H nnTnay.ga • 

neMM8 l, flVCTb 8 H 82 BemeCTBeHHhle 'IHCn 

. POI"O h,~-2 

h 

N 18 n +13 n }>y>O . n 1n 2 . I I . 2 .2 · 

1Ipll BCeX l!OCT8TO'IHO 6onhrniiX nenhiX n I !!. n 2 .' 3geCb 

03H8'18eT p8CCTOSIHHe 'IIICna a no 6nR:lKafimer'o nenoro q 

m m. 1 
= 0 ( fog

2 u = ~- u = ~ 
m 

nl,n2~tnt,n2 n n =I· h I' 2 N . 18 n +8 n I 
nt ,n 2 . I !. 2 2 

AoKa38TenhCTBO. IlycTb h 'IHC~8, orrpeAenSieMI 

Torna a c11ny (3) 

Ji n 
I 2 

h 

N nln218; n, +82n2 
n In 2 

5 

" 

= y. 



\ 

(2) 

t9HTOB 

.1 · npeAnonmKeHne, 'ITO 

i9 1 'ITO AIIH BC9X AD-

· ) .B. He n.apan-t 'X .2 ,X 3 

~HOil: H. nepHOAH'19CKOil: , 

B9HHO 2a I , 2a 
2

., 2a 
3

• 

6yAeM· HM9Tb B BHAY, 

An4J4JepeH-:- ' 

!lOB119TBOpHIOT YCIIOBHIO 

3a.da'Ia ( 1 ) paspemnMa, 

l 
l 

'l l 
l 

l 
I 

l 
I 
' 
I 
I 
1 
I 

H .'1119Hbl PHA8 HM9IOT nopHAOK 0( __ I __ _ 
M 2+2a 

o .Yricno qneHoB pHAa c saAaH-

IlbiM M HMeeT nopHAOK l\1 2 
o TaKHM 66pasoM,. HMeeM 

j2 k 2 e2 
-+-+-

a21 a22 3_ f 2 

p k 2 e 2 .·jke 

a2 
I 

a2 
2 

oo I oo 

I I 0 (----)=I 
M=l Jkf M 2 +2a M=l 

max ( j, k, e ) =M 

flocneAIIHH PHA CXOAHTCSI, TBK KBK . 2 a> I. 

l 
0(--)< 

M2a 
00 • ' 

Tpe6oBaiiHH na rna.riKocTb ~ ( x 1 , x 2 , x 3 ) MOI'YT 6biTb ocna6ne-

Hbl, LlnSI 9TOH U911H 118M ITOH8Jl06SITCSI II9KOTOpbl9 OU9IIKH 1 ITO 

8pH~M9TH'I9CKOI'O.XapaKTepao 

cymecTBy, 

LlOK8)1{9M CH8'18118 C119AYIOWYIO 119M MY 1 o6o6maromyro OAIIY TeopeMy 

/3/ 
XapAH H nnTnByAa 0 

neMMB 1. ITyCTb e I H - B91l!9CTB9HHbl9 'l!HC118 II [lllH HeKOTO-

h 

N l®n+®nl>y>O 
n

1
n 

2 
. I I . 2 2 . (3) 

llpH BCeX AOCT8TO'l!IIO 601lbrllHX U91lb!X D I !!. "2 

03II8'189T paccTOHHHe 'l!HCna a go 6mi)Kafimero uenoro 'lncna. Torga 

m m. I 
u = I- u I = 0 ( fog 

2 ) . - ( 4) ' m m n "'I n 'n n
1
,n

2
=1· ,n h I 2 I 2 N I® +® I n n 

nt ,n 2 1 2 2 

LloKasaTenbCTBOo ITycTb h - 'l!nc,rya, onpenenSieMbie paBeHcT_BaMn 
1\ n 

I 2 

"'y. (5) 

TorAa B cnny (3) 

5 



h <h •,. 
n n 
. 1 2 

PaccMoTpHM cyMMY 

2m 1 
T "' !. m - h. nl,n 2-mN . I n 8 + n 8 

n 
1
,n 

2 
1 1 2 2 

1 2m 1' 
!. ---

h -h Y • nl'n2"'m N . n1n2 
n1 n 2 

CyMMa 'lneHOB B Tm , JlnSI KOTOpbiX h n n <h..:_ 2 ,~ eCTb 
1 2 

0 
2m 1 1 
!. -.-)=0(-

2
m

2 )=0(1). 
n ,n =m N 2 m 

1 2 n 1 n 2 

(6) 

Paao5beM OCTanbHble 'lneHbl T m aa Knaccbi cneJlyiOIIlHM o5paaoM, BBo-

JlllM 'lHCna 

h =h-2+2:..., r=0,1, ... ,271-1, 
71 

(7) 

TJ -nponaBOnbHOe uenoe 'lncno, EyJleM' roBopHTb, 'ITO aeKOTOpbiil: 11nea 

U naT 
n n m 

1 2 

npnHaJlne*HT Knaccy r 

h < h 
n1 n 2 

< h 
r + 1 

TioJlC'lH~aeM, CKOnbKO 'lneHOB Knac~a 

U npnHaJlne*HT Knaccy r 
n1 n 2 

, TO ll3 

. • . -·h. 
I 8 n + 8 n l <y N 

.1 1 2 2 = n n 
1 2 

Ecnn s 1 ll 5 2 TaKHe, 'ITO 

~-
o<N < l.N h 

3 1"2 2 n1n2 

6 

, ecnn 

r nMeeTCSI B T;, 
(5) n (8) nony'laeM: 

t 

(8 ) 

• Ecnn 

I 
(9) 

'(10) 

,, 

1 
\ 

l 

·•y 

TO na (5) n (6) nony'laeM 

-h -h 
• . '"102. ~h . r 

l8s +8s 
1 1 2 2 

= yN >y N· > 2y N • 
se ss· ,nn 
12 f'2 12 

11a (9) n (11) cneJlyeT .. _- -·•;; 

·- -h. -h. 

>y N,; D 

1 2 
> y N +s· , n·

2
·+.; = n 1 1 

{(n1+s1) 8 1 +(n2+s2) 8 2 

Ho B cnny (5) 

-h 

l(n 1+s 1 )8 1 + (n 2 +s 2 )8 2l 
0 1+'"1 ,n2+ 8 2 

=y N 
0 1+ 8 1'n2+ 8 2 

TaK 'ITO 

h < h 
n +s , n +I! 

1 1 2 2 

n 'lnea u He OTHOCHTCSI K Knaccy r 
n1 +s1 'n2 +s2 

TBKHX 'lneHOB - 9TO 'lHCnO nap ( s
1 

, s
2 

) , YJlOBneTBOpSI!Olllll 

PSIJlOK 
h .2hr .. ' _r_ -

(!._ N h 2 1 h 
) > -m· 

2 n l! n 2 . 4 

3Ha'liiT BMecTe C KB*Jlb!M '{neHOM Tm , npnaa~ne*alllHN 

IIMeeTCH 50nhllie, 'leM 

I'O B "fm HMeeTCSI 

ae npeBbiiilaeT 
2· 

m 

1 !!a_ 
~m· h 

4 

1 4m 
m2 

2h 
-L. 

h 'lrieHOB, He npnHaJlne*a 

'lneHOB, .TaK 'ITO 'lllCnO 'lneHOE 

hr 
2(1- -) 

O(m h ): 

.Qng BenH'lllHbi 'K8*Jl0I'O ll3 9THX 'lneHOB B cuny: (8) IiMeeM 

7 



(6) 

1 " 
h -h 

N nln2 
nl n 2 

1 ecTh 

!JlY!OllliiM o6pa30M, 8Bo-

(7) 

,
1

, 'ITO HeKOTOpbiH "lneH , 

(8 ) 

rMeeTCSI B T;, , Ecn11 

(8) . riony"laeM: 

(9) 

,'( 10) 

I. 
j 
I 
I 
I 
i 

. ~ ; 

i 

l 
1 
i 
1 

' 

I 
I 
I 
I 

I 
1 

i 

l 
l 
1 

I 
'f 

To'.11a (5) 11 (6) nonytJaeM 

-h h 

10 s + 0 s 
I I 2 2 

• "1~2' -h -. 
= yN >y N > 2y N •. 

8 t 8 2 15 l.s. 2 n 1 n 2 

Ilfa ( 9) 11 ( 11) cneJlyeT 
. . :''-l 

Ho B c11ny (5) 

TaK 'ITO 

h 
n +!! , n +!I 

I 2 2 

11 tJneH u 

-h • 
>y N n n 

I 2 

< h 

-h r 

He OTHOCIITCSI K Knaccy r 

., . 

,!·· ', ••. 

, · '411cno Be ex 

TaKHX tine HOB - STO 'lllcno nap ( s
1 

, s
2 

) 1 YJlOBneTBOpst!OlllHX (tO), Ero no

PHil OK 

s_. ', 
(!__ N h 

. 2 n I' n 2 

2 1 
) > -m· 

4 

h 

3Ha'!IIT BMecTe c K8)!(JlbiM tJneHOM T m I, npiiH8J!ne)!(8llliiM K Knaccy r ' 

iiMee'i'cSI 6onbwe1 tJeM 

2h _.._ 
h , Bee-

I'O B T m IIMeeTCSI m 
2 

tJneHOB 1 TaK 'ITO 'liiCnO tJneHOB Knacca r 

He npeBhtwaeT 
2(1- ~) 

O(m h ), 

2 
m 

-1- 2h, 

-m h 
4 

.[lnSI BenH'!HHbi 'K8)!(Jl0I'O 113 STIIX tine HOB B Cllny' (8) liMeeM 

7 



; 

•. 

[. 

/ 

I < I 
= h- h h- h 

N nl n 2 N. •+ t 
nln2 n't n 2 

TaK 'ITO cyMMa acex 'lneHoa Knacca r 
h, 

2(1--)-(h-h 
O(m h . r +I 

Ho a cHny (7) · 

H3 T; 
m 

. ). 

t • 

HMe'eT noprulOK ' 

2{1- ~) -(h-h I r 2 I >=--(2--}{I---)< -. h r+ 1 1J '1J' h ' 1J 

Bcero Knaccoa 2 TJ • TaK 'ITO 
1 

T =0(2 1Jm Tj 
m 

Ilonarasr 1J = [ f'og m] HM99M 

I 

T =0(2fogm m fog m 
m 

) = 0( fog m ) • 

IlycTb v - uenoe nonmKHTenbHOe TaKoe, . 'ITO 

a<~ < 2d 
2" 

d - «}lHKCHpoaaHHoe HaTypanbHoe 'IHcno. I1MeeM: 

2d 

u < ~ u + T · + ·T + •• +T 
[ 2~] ( ;_) [-m-] - -1 m - nt •nz- n ,n 

I 2 
2 

· =0(I)+0( f'og ~+ • • • + fog~) = 
' 2" ' 2 

= 0 (1) +0 ( v fog m - ( v + v - I + ... +. I Hog 2 ] ,; ' 

· ( ) ( o v (v+I) o ] ,= 0 I +0 ~ wg m - --- wg 2 • 
. ' .. . 2 . 

8 

. I 

( 12) 

(13) 

. ·, 
'\.. 

J• 

T. 

'I 

i 
I, 

\J? 
I :J, 

·' 
I 
I . I ·-1;: 

,) 
t' 

··j;· 
'I 

/. 
•I 

' ' 

. ·~' ' ' 

'J\ 
r 

.. 

i. 
·'· 

Ho H3 (12) cne~yeT 

f'og d ~ f'og ~ 

fogm-fog 2 d 

fog 2. 

.. 

v fog 2 ;-fog 2d, 

fog m - fog d 
< v < 

fog 2 

H, .3Ha'IHT, v= O(fog n't) Ilo~cTaansrsr~·a (13), nony'lael 

~oKaaaHa. 

· IlycTb · q. - aepXHSISI rpaHb acex 'IHCen .w 0 • ~ng KC 

(l) l . fim- ·. N n e + n e l =0. · 
n 1 n2. I I 2 2 

N -+oo 
nln 2 

By~eM .. I'OBOpHTb B STOM cny'lae, 'ITO '(e .. e ) HMeeT T: 
. ' ' . 1 2 

JleMMa 2. EcnH (81 ,e 2) HMeeT·THn q > 2 , To 

00 I 
~ 

n ,n =I N'q+E' 
I 2 l n 8 

n1n 2 1 1 

CXO~HTCSI __ nilU mo6oM c > o· 

+ n e l 
2 2 

iloKa3aTenbcTao. Bae~eM o6oaHa'leHHSI 

s 
nl,n 2 

a 
nl, n 2. 

n 1i n2 

j,k,l 

I 
c/2 

.N 

I 

"-+ !.._ -
Nik 2 lj8 1 +k8 2 

n1n 2 

· Tor~a psr~ (15) MO)KHO aanHcaTb a BH~e · 

9 



\. 

HMeeT nopSIAOK 

2 --) < 
h . 

ro 

.t: 

_m_] 
2 

1 -. 

·' 

· .. 

( 12) 

(13) 

. •. 

., ·. 

. . 

' 

~·· ' ; 
\l 

... . . 

.. ' 

.. 

Ho H3 (12) cnenyeT 

fog d ~ fog.;.. v fog 2 ; fog 2 d 

fog m- fog 2 d fog m - fog d 
. -------< v <· 

fog 2 · fog 2 · 

n, 3Ha'IHT1 v=. O(fog.;..) Tio.gcTaBnsHI B (13), nony'laeM (4), neMMa 

AOKa3aHa, 

TiyCTh' q. - BepXHSISI I'paHh BCeX 'IHCen .w 1 • AnSI KOTOpb!X 

(J) 

Cim· N In 0 + n 0 I =0. 
n 1 n2. 1 2 2 

N ... oo 
n1 n 2 

ByneM .I'OBOpHTh B aTOM cny'lae, 'ITO ( 0 0 ) HMeeT THn q 
. f 2 ' • 

neMMa 2. EcnH (01 ,0 2) HMeeT THn q > 2 

00 1 

CXOJlHTCSI npH niOOOM £ > 0. 

AoKa3aTen6cTBO, BBeJleM o6osHa'leHHSI 

s 

a 

n 1' n 2 

:£ 
i.k=d 

1 
£/2 

.N 
n1n 2 

1 

Torna pSIA (15) MO)KHO sanHcaTh B BHAe · 

9 

TO pSIS 

•.. 

(14) 

,q.5) 



... · 

.\ 

/ 

"• 

~ 

}; a ( s -s 
n n n n n-1, n 

1,2. 12' 1 2 

-s :t's · ) 
.n 

1
: ,n

2
-1 .. _n 1 -1,n2-:-.~ n 1 ,n 2 =1 

00 

}; (16) s (a -a· -a 
n n

2 
n

1
_n

2 
.n

1
+1,n_

2 
1 + a :· . '• ) • n

1
,n

2
t n

1
+ 1,n

2
+2· n

1
,n

2
=t 

3lleCb .• · s 
n.1 n 2 

C'l«:raeM. ayneM, ecm1 OllHH- 113 HHlleKCOB Hynb. Ecn11 n ~n , 
. ·1. 2 

CK8)!{9M1 n > n 
1 . 2 

t TO 

a -a -a 
n n n +l,n n n +1 

I 2 1 2 I ' 2 

+a 
n

1
+1,n

2
+1 

; 

= _1_.., l -
n c/2 (n +lf/2 

1 1 

TaK 'ITO B ( 16) OCT810TCSI · TOnbKO 'ln9Hbl C n 
.I 

=n 
2 

T.e. 

pamaeTCSI a npocTOH pSill 

}; ·s (a -a -a +a 
n=1 nn n n n+t; n n,n·+ 1 n+ · l,n +I 

3lleCb 

l .· ' l -- ----=0, 
£/2 ( l)£/2 n n .+ 
2 2 

PSill (16) npea-

)· ... ( 17) 

l l l 
-a = --:-:r.:.;.:. ---,;,= 0 ( ). 

n,n+1 Ct2 ( lft2 1 +£/2. 
(18) a -a +a 

n,n n+l,n n+l,n+l 
. n . n+ · n 

C llPYI'OH CTOp0Hbl 1 113 (14) cnel:(yeT, 'ITO cyweCTBye·T KOHCTaHTa y Ta-

KaSI, 'ITO 
q+£/2 

N ln0+n0 l>y. 
. 1 1 '• 2 2 . 

np11 acex llOCTaTO'IHO 6onbwHX uenhiX n 1 , n 2 

neMMbl BbiTeKaeT 

Tor~a 113 llOKa3aHHOH 1 

= 0 ( fog2 n ) • (1,9) s 
nn 

10 

., . 

113 (18). II (19) BRllHO, 'ITO pSill (17) CXOilHTCSI, a·, 3Ha'IHT1 

pSill (15). 

Tenepb Mbl y)Ke B COCTOSIHHH ocna6HTb. Tpe6oBaHH9 HI 

tPYHKUHH f( X , , X · , X l:(nSI pa3p9WHMOCTH 38ll8'1H n1 
I 2 ~ 

HOBOI'O ypaBH9HHSI. noKa)K9M cnellytowyto TeopeMy, 

·a 2 a 2 

TeopeMa 2. nycTb (-+ . -l)T!ma 'q >2. EcnH 
a · a 2 = 

·:j 3 

·. 
f (x 

1 

pa3 AHdl\bepeHUHpyeMaSI WyHKUIISI II f ( 2
q + ~) ynoaneTBOPSI' 

nepa c noKa3aTeneM c , TO 3ana'la (1) HMeeT peweHHe 

noKa3aTenbCTBO. Mbl noKa)KeM, 'ITO pSIB 

j2 k2 f 2 
-.- + - + --::-2"' 

}; ...!!1_ a2 aa f 
j,k, f j 2. k 2 f 2 2 ikf 

(---- --) 
a2 a2 a2 

1 2 3 

I'll9 fj kf K0:3tPtPHU119HTbl. ct>ypbe f , CXOAHTCSio 

neHCTaHTenbHO, nycTb 

M = max (j , k, f ). 

Torlla 

f 
Jkf 

l 
=0( -), 

M 2 q +I'+ c 

j 2 k2 f2 
--+ --+--

a2 a2 . a2 
I 2 3 

l 

j 2 k 2 

(----
f 2 2 
-) 

2 

f Jkf 
=0( 

M4q+2c j2 k2 
(---

2 2 
a I a.2 

2 a 
3 

• PaccMOTpHM pS!ll 

}; 
'Jkf - 4q+2£ 

M. 

l 

2 a2 
(j - --1 k 2 

a2 
2 

11 

a 2 a 2 
I . 2 

2 2 
~1 .f2) 
a2 

3 



) = 
-1,n -L 

2 :'' 

(16) 

AeKCOB Hynb, Ecnn n ~n , 
,· 1 ' 2 

l ' ' l -- ----=0, 
8 c/2 (n +l)t/2 

2, 2 

T,e, PSIA ( 1.6) npeB-

)·' · .. (17) + ·1,n + 1 

0 ( . l ' ) 
t+c/2; • 

n· 
(18) 

ByeT KOHCTaHTa Y Ta-

Tor)la H3 AOKaaaHHo~ 

'(19) 

l1a (18). H (19) BHAH01 'ITO pSIA (17) CXOAHTCSI1 a·, 3H8'IHT1 CXOAHTCS! H 

PSIA (15), 

'Tenepb Mbl yme B COCTOSIHHH OC1Ia6HTb. Tpe6oBaHH9 Ha rnaAKOCTb 

cpyHKUHH f (X , , X . , X AliSI paapeWHMOCTH 3aAa'IH nnpHXlie AliSI BOll-
t 2 ~ 

HOBoro ypaBHeHHSI, noKameM C1I9AYIOWYIO TeopeMy, 

·a 2 

TeopeMa 2. nycTb ( __ t_· 
a2 

pas 
·:a 

AHd>pepeHunpyeMan dJvHKUHH u YF\OB1I9TBOpneT ycnOBH!O fenb-

nepa c noKaaaTeneM · c , TO aanatJa (1) HMeeT peweHHe, 

noKa3aTe1IbCTBO. Mbl noKameM, 'ITO pnll 

j2 k2 c 2 
-+- + ---::-2"' 

I .-!!1_ a2 aa. f 
J,k,C j2 k2 C2 2 lkC 

(- --- --) 
a2 a2 a2 

1 2 3 

rAe fl kf - K09cpcpHUUeHThl cl>ypbe f 1 CXOAHTCSI, 

neHCTI;lHT91IbH0 1 nyCTb 

.. 
M = max (j , k, C ). 

TorAa 

l .. 
j 2 k2 C2 

~2+ -~+-;;z 
1 2 3 =0( 

I -----------·--- ). 
j 2 k 2 

(----
2 2 

a a,
2 

e 2 
2 

-) 
a 2 

3 

• PaccMoTpHM pSIA 

l 

·-- 4q+2E 2 a 2 
2 

M. (J· - ....::Jk 
'2 

a 2 

a 2 a 2 
I . 2 

11 

(20) 



I 
' : 
i 

l' 

I 
! 
I' 

II 

I r: 

ITycTh j 0 o5o3Ha'IaeT To 3Ha'IeHixe _ j , JJ.nH KOToporo 
k L . 1 

2 a 2. . a 2_ 2 '· 

I j - --=...L.k 2 ~ -L f I II MeeT MIIHIIMYM TIP II tPIIKCIIPOBaHHbiX- k. e II 

TiyCTb 

a 2 a·2 . -
2 3 

'1\1 = max ( k e ) • 
I 

Tori:ta psm (29) MOMHo npeo5pa3oaaTh cneayromuM o5pa3oM: 

.: I 
I _ 2 

I +I I 
k,f 4q+2f • 2 ~k 2 

-M (J.e~ 2 
k, a 2 

2. . k,f i=l 

~ e 2 > 2 if i ke M 
a2 

2 2 
4 q+:?f ( • ? a k 2 a I f 2 ) 2 

J ---L --
2 2 

3 a 2 a a· 
(21) 

<I I +I I f 
k,e 4 q+2f 2 . 2 2 k,e M 4q+2f i=l 

1\1 I ~ k 2 + ~ f 2 I . I J/- j 

.I a 2 a 2 kf 
2 3 . • 

I 
--------------------------

2 2 2 
( j 2_ ~ k 2 - ~ f 2 ) 

. a 2 a2 
2 3 

05a nocneJJ.HIIX PHJJ.a CXOJJ.HTCH, ITepBbiii noToMy, 'ITO :aTo TOnhKO ·'JaCTh 

CXOJJ.H!llerocSI pHJJ.a 

I I 
(N = max ( n 

1 
, n 

2 
)) • . nl, n2 a2 a 2 n ,n N 2

q+fl 12 I 2 --.ln + _In 
nl n2 a2 I • a2 2 

2 3 

3TOT pHJJ. .CXOJJ.IITCH1 TaK KaK ei'O 'IneHbl HBnHIOTCH KBaJJ.paTaMII 'IneHOB CXOJJ.H

IUei'OCSI aa ocaoaaHIIH JJ.oKa3aHaoro :Bonne pHJJ.a. BTopoii pSIJJ. a (21) cxoAIIT-

CSI IIOTOMY 1 'ITO 

00 

I 
J=l 

if j k e 

I __ < C 

·( 2 a 2 j - _lk2 
a2 

2 

2 2 
~f 2) 
a2 

3 

r.ue c He 38BIICHT OT k II f TeopeMa JJ.OKa3aHa, 

12. 

• 

n II Tepa T·y _l)a 

1. c.n. Co5onea. HeKOTOpbie npiiMeHeHII.SI ljlyHKUIIOHanhHOI'O 

MaTeMa TIIqeCKOH tPII31IKe, nry 1 neHIIHI'paJJ., 1950, 

2. P • .lleH'IeB • .llAH CCCP ( 1959), 127, 3, 501:-504. 

3,· G.Hardy, J,Littlewoo·d. Abhandl. Math. Sem. Hambur.€ 

1, 212 '( 1922) • 

PyKOTIIICh nocTyniina· B IISJJ.a 

3 JJ.eKa5pSI 1969 r• 

13 



1 't:tnH KOTOpOI'O 

>CHpOBaHHbiX. k '· f H 

o6paaoM! 

l 
-----------------------t-i 2 2 2 
(j'-~k2-~te2)2 

az 2 I 
2 a a· 

(21) .. 

---------------

(n 
1 

; n 
2 

)) • 

~Bat:tpaTaMH 'IneHOB. CXOllH-
' ' 

poit PHll B (21) cxot:tnT- , 

aaaa. 

n H T e p a. T y Jl a 

. 
1, c.n. Co6oneB, HeKOTOpbie npHMeHeHHH i}lyHKUHOHaiibHOI'O aHannaa B 

MaTeMaTnqeCKOit I}JH3HKe, nry 1 neHHHI'pat:t, 1950, 

2, P. neH'!eB, nAH CCCP (1959), 127, 3, 501-504, 

3, G,Hardy, J,Littlewoo d, Abhandl, Math, Sem, Hamburg Univ. 

1, 212 '(1922). 

•. 

PyKonHCb nocTynnna· B H3t:taTenbCKHit OTt:ten 

3 t:teKa6pH 1969 roaa. 

', ·~ . ' 

13 


