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M , (0 &!1 2' "'. 5+.

3. L09!A , , , df x y
ds
 ! " # $

% &
1 $"/:/ $%4020(6/A'"!('3 4+(56/13, I'  !$'"'-D(.1 (02/"(/7*D

+ , + ,
1 1

, , , , ,d d dA x y B x y f x y k
ds ds ds

./ ./
   ! ". 2  2# $

% &
,

$0 ,k / – 4/57'"!(/ $'$!*(/ :%7-!, + , + ,, , ,A x y B x y – '?&0#0(/ )2% '?&0#0(%9  (!:0((.9 !2,+&0(*/". C'$/ ,2!(%6.

()2% 03 4 ) (%#(D'8 &0#/ 52%"'-/(/A(',' /(*0,2!-! + ,
0

, , ,
CL dI C f x y ds

ds
 ! ")  # $

% &
' + )'-/ + ,D C3 52%"%9 C 5-!7+ 5 , I' &!-

3*D 2! '&  C 7)/-D(%A '5/- + ,3 )'2.$5+ 1, $'2/"(31 52%"'-/(/A('&+ /(*0,2!-+ + ,
0

, , ,
CL dJ C x y ds

ds
 ! ") 6  # $

% &
' .

4. K5I' 4+(56/. , , , df x y
ds
 ! " # $

% &
 !$'"'-D(.1 +&'"%

+ , + ,
1

, , , , , , ,d df x y A x y B x y
ds ds

./
  ! " 0  .  # $

% &
, + , + ,

1

, , , ,x
df A x y B x y
ds

./
 - 0  .  , (12)

+ , + ,
1

, , , ,y
df A x y B x y
ds

./
 - 0  .  , + , + ,

1

, , , ,df A x y B x y
ds

./

 

 - 0  .  , (13)

$0 + , + ,, , , , ,A x y B x y  – '?&0#0(/ )2% '?&0#0(%9  (!:0((.9 !2,+&0(*/", *' $-. /7(+"!((. 52%"'8, (! .5/A $'7.,!1*D-

7. !?7'-3*(%A &/(/&+& /(*0,2!-! ( )I C " )'-/ D , (0'?9/$(' / $'7*!*(D', I'? 7020$ 52%"%9 ( !"#$% /7(+3:%9), (! .5%9
$'7.,!1*D7. !?7'-3*(%A &/(/&+& $-. ( )J C " )'-/ D , /7(+"!-! 52%"!, .5! (0 &!1 7)/-D('8 $+,%  "'7'?-%"%&% 52%"%-
&%" $!('8  !$!:/ "/$;+5!((. &/(/&+&+.

5. K5I' 4+(56/. , , , df x y
ds
 ! " # $

% &
 !$'"'-D(.1 (02/"('7*/ (12), (13), *' " )'-/ D /7(+1 )2%(!A&(/ '$%( 2' "'. '5 2/"-

(.((. JA-02! (I' "/$('7%*D7. $' ( )I C ), .5%A 75-!$!1*D7.  / 75/(:0(('8 5/-D5'7*/ 057*20&!-0A. >/-D; *',', .5%& ?% (0
?+-' 3 ,  !"#$% &'#(! )'7*!"%*% A'&+ + "/$)'"/$(/7*D + )'-/ D )2%(!A&(/ '$%( 2' "'. '5 2/"(.((. JA-02! (I' "/$-
('7%*D7. $' ( )I C ), (! .5'&+ ( )I C (!?+"!1  (!:0((., .50 "/$2/ (.1*D7. (0 ?/-D;0 (/# (! 3 "/$ (%#(D'8 &0#/ Di .

 !"#$% &'()! *!#$"+,-.,/ 01.23$(. H 1923 2. $!*7D5%A &!*0&!*%5 M. >'2  !)2')'(+"!" )'(.**. &!A#0
)02/'$%:('8 4+(56/8:  !"!#!#$ %  % $&'( )'(& '( *&' +, -.'/ ( )f t  %01$%234&/ 5%(6! "!#'*)17 *8, /-9* ):/ $&';

03 7 '& ,2 3%-! 71&:* 0L3 7 , 9* $ -*6 *5, ' 3!#$%:' )*$61 1 L3 '& ,2 3%-! 71&:* 38 , 9* + , + ,f t f t3. 8 * 0 3 ):/

$&'; + ,,t 9 *: .: .
<0 ' (!:0((. >'2! + !,!-D(31 )'(.**. )02/'$%:('8 4+(56/8. E!$'",' $' M. >'2! "/$'&%A -!*"/A7D5%A &!*0&!*%5

N. >'-D  !)2')'(+"!" )'(.**. 5"! /)02/'$%:('8 4+(56/8,  ,/$('  .5%& (0)0202"(! (! "7/A $/A7(/A '7/ 4+(56/. ( )f t
(! %"!1*D7. 5"! /)02/'$%:('3, .5I' /7(+3*D *!5/ -/(/A(' (0 !-0#(/ $/A7(/ :%7-! 1 2, , , m; ; ; , I' ?+$D-.5'&+ 03 7

&'#(! )'7*!"%*% + "/$)'"/$(/7*D 3< *!5, I' 5'#(0 :%7-' 38 , .50  !$'"'-D(.1 +&'"+ ( ) , 1, ,kR k m3 38 ; 0 < ) 1 &!A#0
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)02/'$'& 4+(56/8 ( )f t , *'?*' + , + ,f t f t3. 8 * 0 3 $-. "7/9 + ,,t 9 *: .: . C+* )' (!:0(' ( ) ( )R x x E x) * , $0 ( )E x – (!A-
?-%#:0 $' x 6/-0 :%7-'. E ' (!:0((. N. >'-. "%)-%"!1, I' ?+$D-.5+ 5"! /)02/'$%:(+ 4+(56/3 &'#(! )'$!*% + "%-
,-.$/ 1( ) ( , , )mf t F t t) ; ; , $0 1( , , )mF x x – (0)0202"(! 1–)02/'$%:(! 4+(56/. 7"'89  &/((%9.

L! '7('"/ 7"',' ' (!:0((. M. >'2 $'"/" *0'20&+ )2' 2/"('&/2(+ *2%,'('&0*2%:(+ !)2'57%&!6/3.
H )'$!-D;'&+ )'(.**. &!A#0 )02/'$%:('8 4+(56/8 >'2! + !,!-D(3"!-'7., ?+-' $'"0$0(' (% 5+ *0'20& )2' *2%-

,'('&0*2%:(+ !)2'57%&!6/3 (L. @/(02 (1925), G. @!--0-N+770( (1927), O. >'9(02 (1927), M. @0A-D(1927)).
=.=. >','-3?'" + [26–28] 2' ,-.(+" )%*!((., .5/ 7*'7+"!-%7. *0'2/8 &!A#0 )02/'$%:(%9 4+(56/A. P0 +-D*!*%

6%9 7*!*0A =.=. >','-3?'" )'$!" (! 70&/(!2/ 5!40$2% &!*0&!*%:('8 4/ %5% + $')'"/$.9 "Q' *0'2/8 &!A#0 )02/'-
$%:(%9 4+(56/A" (24 *2!"(. 1930 2.) *! "N2' *2%,'('&0*2%:(0  '?2!#0((. 4+(56/A (! (075/(:0(('&+ /(*02"!-/
+ ,;*: .: " (6 -%7*')!$! 1930 2.) [2, 7. 123]). E )2%"'$+ 6%9 )2!6D =.=. G2%-'"  ! (!:%" [9, 7. 348]: "N' *0'2%% )':-
*% )02%'$%:075%9 4+(56%A L.L. >','-3?'"R& %77-0$'"!(' ,-!"(R& '?2! '& "-%.(%0 )2'6077'" 7+&&%2'"!(%.
)2'% "'-D(R9 4+(56%A (! )'."-0(%0 " )20$0-0 )':*% )02%'$%:075%9 7"'A7*". O )'&'ID3 S*%9 %77-0$'"!(%A %&
+7*!('"-0(R 2! -%:(R0 *0'20&R, '*('7.I%07. 5 2!"('&02('&+ )2%?-%#0(%3 )':*% )02%'$%:075%9 4+(56%A
*2%,'('&0*2%:075%&% 7+&&!&%.

O S*%&% 2!?'*!&% *07(' 7". !(R 2!?'*R, (!)%7!((R0 7'"&07*(' 7 !5!$. L.L. G2R-'"R& )'  !$!(%.& 2! -%:(R9
'*2!7-0"R9 %(7*%*+*'" ((!)2%&02, !"%!6%%, )2'&S(02,0*%5%, 7''2+#0(%A), " 5'*'2R9 %77-0$+3*7. " '7('"('& )':-
*% )02%'$%:075%0 7"'A7*"! % +7*'A:%"'7*D )2'6077'"".

H [11, 7. 44–50] =.=. >','-3?'" "7*!('"%", I' *0'20&% M. >'2!, L. @/(02!, M. @0A-. )2' !)2'57%&!6/3 &!A#0 )0-

2/'$%:('8 4+(56/8 (! "7/A $/A7(/A '7/  $')'&','3 4'2&!-D(' )'?+$'"!(%9 7+&
pi t

p
p

A e => , $0 p= – $/A7(/ :%7-!, &'#-

(! 2' ,-.$!*% .5 )2.&/ (!7-/$5% (!7*+)(','  !,!-D(',' *"02$#0((..
 456478 [11, 7. 44–45]. <!;%( + ,( )m

sp 3 , + ,( )m
sq 3 , + ,( )m

s8 3 , + ,( )m
s/ 3 , 0, 1, 2,...,s m) ? ? ? , 1,2,...,m ) – "*&:')*$ *&3'

71&!:, 0 /-1; + ,( )m
sp 3 , + ,( )m

sq 3 5*6,34 =,31 -*5":!-& 151, /-' 0%)*$*:4 /834  !#'$ *&3':
( ) ( )

1 0m m
s s.8 * 8 2 @ 7 , ( )m

m am?8 0 ,
2( ) (2 1)

m
m

s
s m

p m A
)*

. 0> ,

( ) ( )
1 0m m

s s./ * / 2 @ 7 , ( )m
m am?/ 0 ,

2( ) (2 1)
m

m
s

s m
q m A

)*
. 0> ,

)! @ , a , A – )*)%3 ' &3%:'.
<!;%( + ,mf t , m 4: , – )!/-% "*&:')*$ '&34 +, -.'(, /-' 5*6,34  %=,$%31 -*5":!-& ' 0 %7!  /, ' /-' 0%)*$*:4-

 /834 ,5*$, + ,
3 2

3

1
6

am

m
am

f t dt B const
am *

0 )' , m 4: . >*)' ):/ =,)4-/-*?* )*)%3 *?* 71&:% / 0 @ 0 "*&:')*$ *&3'

A Bm 5*6 % $1)':131 3%-, "*&:')*$ '&34 A BC , C 4 : , 9* , -*6 *5, &-' 7!  *5, ' 3!#$%:' )'(& *@ *&' 5%2 5'&.!
#'$ *5'# % 0='6 '&34

+ , + , + , + ,+ , 2
2

1

1
4

p
t t s r

i t
s r s r p

s r pt t

p q f t dt A e
./ ./ ).C ).C .:

=C C C C
C C4:

)*C )*C )*/ */

D E
. 8 . / FFF4G H

/ I J
> > >' ' ,

)! p= – )'(& ' 71&:% ' #/)
1

p
p

A
.:

)
> 0='?%234&/.

H 7*!**/ [11, 7. 98–108] =.=. >','-3?'" )2'$'"#%" "%":0((. &!A#0 )02/'$%:(%9 4+(56/A / $'"/" $-. (%9 (% 5+
*0'20& )2' *2%,'('&0*2%:(+ !)2'57%&!6/3. E'520&!, "/( )'5! !", I' '7('"(/ *0'20&% *0'2/8 &!A#0 )02/'$%:(%9
4+(56/A 1 (!7-/$5'& $0.5%9  !,!-D(%9 *0'20&, I' 7*'7+1*D7. $'"/-D(%9 '?&0#0(%9 4+(56/A. =.=. >','-3?'" $'"/"
(!7*+)(/ $"/ *0'20&%.

 456478 IV [11, 7. 103–104]. A-9* -*6 *5, 71&:, 03 7 5*6 % "*&3%$131 , $')"*$') '&34 3%-' 71&:% + ,l 3 ,

+ ,@ 3 , + ,A 3 , + ,k 3 , )! + ,k 3 – .':!, 3%-, 9* , -*6 *5, ' 3!#$%:' )*$61 1 + ,l 3 '& ,834 71&:% ,r 38 , + ,1,2,...,r k) 3 ,

/-15 5*6 % "*&3%$131 , $')"*$') '&34 71&:% ,rA 3 , + ,1,2,...,r k) 3 , 3%-, 9* $1-* ,834&/  !#'$ *&3'

+ , + ,
+ ,

, ,
1

k

r r
r

f t A f t
3

3 3
)

* . 8 0 3> , + ,,rA A3 0 3 , + ,1, ,r r. 3 38 * 8 2 @ 3 , + , + ,+ ,1A k A const3 . 3 0 ) ,

' /-9* "#1 .4*5, +, -.'/ + ,f t 2  !"!#!#$ *8 ' *=5!6! *8 $ -*6 *5, ' 3!#$%:', 3* .8 +, -.'8 5*6 % #'$ *5'# *
%"#*-&15,$%31 3#1?* *5!3#17 151 &,5%51.

 456478 V [11, c. 106–107]. A-9* -*6 *5, 71&:, 03 7 5*6 % "*&3%$131 , $')"*$') '&34 3%-' 71&:% + ,l 3 ,

+ ,@ 3 , + ,A 3 , + ,k 3 , )! + ,k 3 – .':!, 3%-, 9* , -*6 *5, ' 3!#$%:' )*$61 1 + ,l 3 '& ,834 71&:% ,r 38 , + ,1,2,...,r k) 3 ,

/-15 5*6 % "*&3%$131 , $')"*$') '&34 71&:% ,rA 3 , + ,1,2,...,r k) 3 , 3%-, 9* $1-* ,834&/  !#'$ *&3'

+ , + ,
+ , 21

, ,
11

kt

r r
rt

f t A f t dt
3.

3 3
)*

* . 8 0 3>' , + ,,rA A3 0 3 , + , + ,+ ,1A k A const3 . 3 0 ) , + ,1, ,r r. 3 38 * 8 0 @ 3 ,

' /-9* 3%-*6 + , 21 ,
2

T

T

f t dt C const
T *

0 )' T 4: , 3* -*6 *5, )*)%3 *5, 3 5*6 % "*&3%$131 , $')"*$') '&34 3%-,

3#1?* *5!3#17 , &,5, + ,P t3 , 9* + , + ,
1 2

1

t

t

f t P t dt
.

3
*

* 0 3' ):/ $&'; )'(& 1; 0 %7! 4 t .
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C0'20&% IV, V + !,!-D(33*D *0'20&% M. >'2! / L. @/(02! )2' *2%,'('&0*2%:(+ !)2'57%&!6/3 &!A#0 )02/'$%:(%9
4+(56/A.

$.)!.!#.$ 9'+'-$  !"#$: 2";,<'.=. C0'2/. 5'-%"!(D  !6/5!"%-! =.=. >','-3?'"! I0 + 3('7*/.
T.=. >','-3?'" + [3, 7. 40] )2%,!$+1: " H"!#(0 ')2!63"!((. *'"7*%9 *'&/" U"'-D7'(!, + .5%9 ?+-'  /?2!(' "70, I'
4/ %5%  (!-% (! 5/(06D UVU 7*'-/**., (!;*'"9(+-' A',' (=.=. >','-3?'"!, )2%&. !"*'2/") $+&5+ (! '$(0 ."%I0, .50
)'7*/A('  '."-.-'7D " +7/9 40('&0(!9 4/ %5% – 5'-%"!((.. T:0"%$(', " 5'-%"!((.9 &/7*%-!7D 7+*D ?/-D;'7*/, ! &'#-
-%"' / "7/9, 40('&0(/" )2%2'$%, .5/ *!5 $0*!-D(' / *':(' ')%7+"!-% 4/ %5%". H 1925 2. =.=. >','-3?'" 7!&'7*/A('
"%5'(!" (!+5'"+ 2'?'*+ [11, 7. 40–43], .5'3 ?+-'  !)':!*5'"!(' '$%(  (!)2.&5/" 7)/-D('8 (!+5'"'8 $/.-D('7*/
=.=. >','-3?'"! / =.=. G2%-'"! – $'7-/$#0((. (0-/(/A(%9 5'-%"!(D / "%":0((. (0-/(/A(%9 $%4020(6/!-D(%9 2/"-
(.(D, .5%&% &'#(! ')%7!*% (0-/(/A(/ 5'-%"!-D(/ )2'607%.

H "7*+)/ $' 7*!**/ [11, 7. 40–43] =.=. >','-3?'"  !+"!#%", I' + *09(/6/ $'"'$%*D7. :!7*' &!*% 7)2!"+  5'-%"!-
-D(%&% 2+9!&%. K5I' )2%)+7*%*%, I' '7('"(! 7%-! )2')'26/A(!  &/I0((3, *' 2+9 &!*02/!-D('8 *':5% ')%7+1*D7.
$%4020(6/!-D(%& 2/"(.((.& $2+,',' )'2.$5+  / 7*!-%&% 5'04/6/1(*!&% / + 6D'&+ "%)!$5+ "%&+;0(/ 5'-%"!((. '?:%-
7-33*D7. $+#0 )2'7*'. F-0, .5I' '7('"(! 7%-! (0 )2')'26/A(!  &/I0((3, *' )%*!((. )2' '?:%7-0((. "%&+;0(%9
5'-%"!(D  (!:(' +75-!$(31*D7.. C!5%A 2+9 &'#(! ')%7!*%, .5I' '7('"(+ 7%-+ )'$!*% + "%,-.$/ &(',':-0(! *20*D'-
,' 7*0)0(. "/$('7('  &/I0((..

H [11, 7. 40–43] =.=. >','-3?'" $'"/"  ?/#(/7*D &0*'$+ )'7-/$'"(%9 (!?-%#0(D $-. 2' "'. 5+ 2/"(.((. Q34/(,!
2

3
2 sind x x x k t

dt
. @ * K ) ; , 5'-% + ,2x t x t(! ". )# $;% &

, + ,0 0x ) ,  ! +&'"%, I' 7%7*0&! 1 20 '(!(7('3, *'?*'
2

2

8;
@ 1

(
.

N02;0 (!?-%#0((. ?+$+1*D7. &0*'$'& P/*6!. <0A &0*'$  !)2')'(+"!" Q34/(,, )2'*0 "/( (0 "7*!('"%" A','  ?/#(/7*D.
L% 5! $'7-/$(%6D5%9 )2!6D =.=. >','-3?'"! / =.=. G2%-'"! 7*'7+1*D7. "%":0((. 5'-%"!-D(%9 )2'607/" " 2!-

$/'*09(/:(%9 )2%7*2'.9 / 0-05*2%:(%9 &!;%(!9. E'520&!, "%":!3:% )2%(6%)% 2'?'*% / ?+$'"+ /($%5!*'2/", "'(%
2' ,-.$!-% )%*!((.  !,!-D('8 *0'2/8 7%(92'(/ !6/8, "%5'2%7*'"+3:% &0*'$% (!?-%#0(',' /(*0,2+"!((. $%4020(6/!-
-D(%9 2/"(.(D, )2% 6D'&+  (!:(+ +"!,+ )2%$/-.-% "%":0((3 ."%I! 7%(92'(/ !6/8, .50 &!-' "!#-%"0  (!:0((. )2%
7*"'20((/ /($%5!*'2(%9 )2%-!$/". H 1928 2. + 7)/-D(/A 7*!*/ [44] =.=. >','-3?'" / =.=. G2%-'" 2' ,-.(+-% )%*!((.
)2' /(*0,2!-D(+ 7%(92'(/ !6/3 + 70(7/ >-'($0-. $-. "%)!$5+, 5'-% $'7-/$#+"!(! 7%7*0&! ')%7+1*D7. $%4020(6/!-
-D(%& 2/"(.((.& $2+,',' )'2.$5+ "%,-.$+ + ,mq q q k t. L . M )!! ! , $0 + ,k t – T-)02/'$%:(! 4+(56/.. F"*'2% '*2%&!-%
 (!:0((. "029(D'8 &0#/ $-. )+(5*+!-D('8 )'9%?5% )'"('8 7%(92'(/ !6/8 + 70(7/ >-'($0-., ! *!5'#  (!:0((. $-. 70-
20$(D'8 5"!$2!*%:('8 )'9%?5%.

O*!**. [7] )2%7".:0(!  (!9'$#0((3  (!:0(D )!2!&0*2/" m , N , c $-. 2/"(.((. + ,
2

2

d y dym cy f t
dt dt

. N . ) , )2% .5%9

"-!7(/ 5'-%"!((. 7%7*0&%, I' ')%7+1*D7. 6%& 2/"(.((.&,  !*+9!3*D .5'&',! ;"%$;0, *'?*' $-. "%)!$5+ *!5  "!('8
:!7*5'"'8 7%(92'(/ !6/8 + 70(7/ G'2(3, / )2% 6D'&+ )02/'$%:(%A 2' "'. '5 6D',' 2/"(.((. )'"%(0( &!A#0 (0 "/$2/ (.-
*%7. "/$ 2' "'. 5+, .5%A "/$)'"/$!1 )'"(/A !?' /(*0,2!-D(/A 7%(92'(/ !6/8 + 70(7/ >-'($0-.. @%5'2%7*'"+3:% (!?-%-
#0(/ &0*'$% 2' "'. !((. $%4020(6/!-D(%9 2/"(.(D, =.=. >','-3?'" / =.=. G2%-'" '*2%&!-% '6/(5% $-. 7020$(/9
5"!$2!*%:(%9 / )+(5*+!-D(%9 )'9%?'5 )'"('8 7%(92'(/ !6/8 (+ 70(7/ >-'($0-.)  ! +&'"%, I' :!7*5'"! 7%(92'(/ !6/. +
70(7/ G'2(3 &!1 &/760.

O*!**. [43] )2%7".:0(! +*':(0((3 *!5  "!(%9 /($%5!*'2(%9 $/!,2!&. H (/A 2' ,-.(+*' $%4020(6/!-D(0 2/"(.((.

+ ,
2

2

d y dym cy f t
dt dt

. N . ) / 2' 2'?-0(' &0*'$, .5%A !"*'2% (! "!-% "&0*'$'&  &/I0((. $/!,2!&",  ! $')'&','3 .5',',

 !7*'7'"+3:%  "%:!A(/ ,2!4/:(/ 7)'7'?%, &'#(! "5'20,+"!*% $/!,2!&%", *'?*'  ! $!('3 $/!,2!&'3 ?+$+"!*% /(;/ $/!-
,2!&%, .5/ " )0"('&+ 70(7/ !)2'57%&+3*D ,2!4/5 ;+5!('8 4+(56/8  (!)020$  !$!('3 *':(/7*3. C+* *!5'# '*2%&!('
'6/(5% $-. 7020$(D'8 5"!$2!*%:('8 / )+(5*+!-D('8 )'9%?'5 + 70(7/ G'2(3 / + 70(7/ >-'($0-..

H 1932 2. ?+-' (!$2+5'"!(' 9 7)/-D(%9 )2!6D =.=. >','-3?'"! / =.=. G2%-'"! [15, 16, 19, 33, 36, 37, 39, 40, 47],
$0 "%":!-%7. (0-/(/A(/ 5'-%"!((.. C2%  6%9 )2!6D [36, 39, 47] ')+?-/5'"!(/ + *2D'9 )'7-/$'"(%9 )'"/$'&-0((.9 N!-
2% D5'8 F5!$0&/8 (!+5 / &/7*%-% ('"/ &0*'$%,  ! $')'&','3 .5%9 &'#(! $'7-/$#+"!*% .5 )02/'$%:(/, *!5 / 5"! /)02/'-

$%:(/ 5'-%"!((.. H 7*!**/ [39] '*2%&!(' )02;/ (!?-%#0((. $-. 2' "'. 5+ 2/"(.((.
2

2
2 sind I dII f E t

dt dt
! ". ; ) 3 . @# $
% &

, .50
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MATHEMATICAL RESEARCHES OF M.M. BOGOLIUBOV
OF TIME PERIOD 1923–1932

Scientific researches by M.M. Bogoliubov of time period 1924–1932 are analyzed and evolution process of his scientific activity in mentioned time period
is studied.


