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PXD PAX XPA 2 DPA XPA DPX
 DPX DP DX , ADP

 XP.
, Y  BC 

BPY , PCB
PY. ,

XP, PY AB .
:                           

o o oAXP 180 PXD 180 2 180 PBA
, AXPY ,

 X 
APB . ,  Y 

APB . ,
XP, PY AB

 1 
A,B,Y,P,X.

2

 2

PAD CBP .
PBA 2 , DPA 3 , BAP 2
BPC 3 .  O 

APB. :
o oADP 180 PAD DPA 180 4 ,
04 180 . ,

oPOA 2 PBA 4 180 ADP,
ADPO .

AO OP , ADO ODP,
 DO 

ADP.
, CO PCB. ,  O 

 APB.
 2.

, b, c, d b c d 0 +b+c+d=1. 
b c d2b 3c 4d b c d 1

1
 –  ,b,c,d

b c d 2 2 2 2b c d b b c c d d b c d ,

: 32 2 2 22b 3c 4d b c d 1 b c d .

,
3 2 2 2 2

2 2 2 2

b c d 3b 3c 3d b 3 b 3c 3d c 3 3b c 3d d 3 3b 3c d

b c d 2b 3c 4d
2

b d                 2b 3c 4d 3b 3c 3d 3 2 .
1
2

, :



 --------------------------------------------------------------------------------    –    -----------------------------------------------------------------------------  

 118 (2020) .2/11 
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1 xxf x 3 2x x 1 x , g x logf x log 3 2x xlogx 1 x log 1 x ,
log .
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2 2

1 8 1 x4 1 1g '' x 0,
x 1 x3 2x x 1 x 3 2x

g 0,1 .
1 1 1g 2 2 log
2 2 2 x 1
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.
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k

2k log (n 1) n 2
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,  S 
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2 2
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. , k2 1, k 1
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k2 k 1 k 1 n 2 k 1.
. , kn 2 k 1,

k 1 k k k k2 1,2 ,2 1,...,2 k 1,
,

. kn 2 k 1.
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1   2.  n, n 1

n n .

n 1 n{n : 2 3 } .
: ( ) .
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x y
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2 2x y y 2 2x y y  1, .
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.
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n4 3(3 )  1. 

 4: 1 2 3 44 4, 4 6, 4 4, 4 6, . .
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1 1 1 2 1 2 3 1 3 ... 2019 1 2019 1

2 1 3 2 4 3 ... 2020 2019 1 1 2020 1 32020 .
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.
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m. m , :

m 4k 1,  k 1, . p 1 2 22 1 pm 4k 1 m 1 mod4 , ,
p 1 4k2 1 2 1 3 mod4 .

m 4k 3,  k 1, . :



 --------------------------------------------------------------------------------    –    -----------------------------------------------------------------------------  

 118 (2020) .2/23 

2p 1 4k 2 2k 1 2k 1 2k 1 22 1 2 1 2 1 2 1 2 1 pm , m .
2k 1 2k 12 1, 2 1 1, :

( ) 2k 1 2 2k 1 22 1 u , 2 1 pv , u,v .
( ) 2k 1 2 2k 1 22 1 pu , 2 1 v , u,v .

 ( ), k 1 2k 12 1 1 mod4 , 2pv 3 1 3 mod4 ,

.  ( ) 2k 1 2 2k 1 22 1 v 2 v 1 v 1 v 1 . :
s tv 1 2 , v 1 2 , s t . :

t s v 1 v 1 2 22 1 v 1 1,2 v 2,3
v 1 v 1 v 1

.

 v 2, 2k 1 22 1 v 4, ,  4 .

v 3, 2k 1 22 v 1 8 2k 1 3 k 1, , k 1.

p 2,3,5,7 ,

p 3 p 7 ,
3 1 7 1

2 22 1 2 11 3 .
3 7

N48.  n . 22 2 1 12n ,
.

[ . . , 2006] 

. 22 2 1 12n , 21 12n
2 21 12n m , m , 21 12n

. 2 2 2 m 1 m 112n m 1 m 1 m 1 3n ,
2 2

,

m 1t ,
2

:

                                                                          2t t 1 3n .                                                 (1) 

: 22 2 1 12n 2 2m 2 m 1 4t

. , 2t t 1 3n , t 1, t 1  o 3 
t t 1.

 3  t, 2 2tt t 1 3n t 1 n ,
3

, t 1, t 1,

t t 1. . 2t k
3

, 2t 1 3k 1 2 mod3 ,

2 2 20 1 2 (mod3) , . ,  3  t 1,

2 2t 1t t 1 3n t n ,
3

 t ,

t 1t, 1
3

, 22 2 1 12n 4t .



 --------------------------------------------------------------------------------    –    -----------------------------------------------------------------------------  

 118 (2020) .2/24 

51. 1 . 2

1 .

2 , .

1 . , .
, , , 1 .

.

ˆ ˆ ˆ ˆ

. , ˆ ˆ  (  – 
).  , , :

                                                                     .                                               (1) 

1 , .
0ˆ ˆ 90 ,  = .                  (2) 

: 1
ˆ ˆˆ

(1) (2)

.

49. p p 45 4p

.

50. ( 50 )

,
, 1 , .

52. . ,
, , .
, .



 -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------   HOMO MATHEMATICUS   -------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 118 (2020) .2/25 

HEMATICUS
 Homo Mathematicus ,

: 1) , 2) 
, 3) , 4) 

, 5) 
.

: , , ,

I.
,  ( ) :

, , « »,
'' '' (18/04/2019), .  (*). 

, . . . . . .
.

 ( . . , )

« :
, ,

. [ ]
:

,
.

.

   
,

. .

Lebesgue,
,

.

,
,

.
, ,

.
,

, ,
.

:

.
.

,

, »
:

1 « :
4.99, 2, 6
7, 3, 9.87 .

.
:

;

,
,

 “ ” ,
.

, .                                             
 (300–230 . .),   ( )

2= 2–( )2, 2= 2+( )2= 2+( – )2= 2+ 2–2 . +( )2= 2+ 2–2 .    
( )2=(1/4 2)( 2+ 2– 2)2  (  (–)  (+)) 
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2= 2–(1/4 2)( 2+ 2– 2)2=(1/4 2)( + + )( + – )( + – )( – + )=
=(4/ 2) ( – )( – )( – ) [ : =(1/2)( + + )], :

1
= . . = ( - )( - )( - )

2

:
 ( )=4.68 . .  ( )=3,64 . ..

: »

2 .
, 5, 5, 8  5, 5, 6, 

;
, ,

. ,
!

, ,  <  < 
, 2+ 2= 2,

, , 2 , , 2 ,
.

=4 =3,  3, 4, 5 

.

k,
2k 1
2

,
2k 1
2

,

( )  k, 
2k 1
2

,
2k 1
2

, 2k
2k 1
2

,

2k 1
2

, k2–1 .

: »
 (*): 

* , . . .
( ' ) .  (

, ).

I .

 '' ' '',
, G. Desargues (1593 

– 1662) J. Poncelet (1788 – 1857), 
, .

’
.

: «
». 

« »,  « », 
 « »

« »  « ’ »  « ’ ». 

,  « ’ »
.

  « ’ » .
 « ’ »
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IV.  « – »
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»

, .

«  1911, Otto Toeplitz
: "

". 
, .

,
 '' ,

'' (
)

.
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,  Joshua Greene  Andrew Lobb 
.
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.
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«

»,  Greene, 
Boston College. «

». 

.

,

. Greene Lobb
,

.
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Greene , «
». , ,

». 

'' , '' ( )
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,
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'
· ,
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 « »
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 6.
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. ) , ,
. , ,

'
.

,
Jules Henri Poincaré (1854 –

1912) ,
, ,

,
, ) , ,

,
,

.
: , ,

. ' , '
,

 '' " ,  (
, ,

, ,
)

« »

 ( ,
).

 7. ,
,

;
.

19 , ,

!
« » , , ,

,
,

,  ' ,
 « » (
 « »,

)" ,
,

,
,

·

,  « »....)»
[ . .  (Doctorat 
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 Fibonacci 

. 0, 1, 
1, 2, 3, 5, 8, 13, 21, 34  55. 

 Fibonacci. 
,

,
 ( . 0  1), 

.
,  55  34 

89.

,

, ,

.
.
 1 

 1 . ,  55 
 55 .

.

Mona Lisa
.
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,

.
.

,
.

,
,

,
.

 Fibonacci.
,

. , ,

Fibonacci

.

.
Apple

 Fibonacci,
.

 (**): 
** , ,

 ( )
.
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 (13–09–
2020)

.
 '70, 

,
,

. , '
,

 '' ''  ( )
,

,
,

.

». :
'

2.  Nobel 2020 
T  Nobel  2020,

, R. Penrose, 
(University of Oxford, UK) R. Genzel (Max 
Planck Institute) A. Ghez ( ),

 Nobel  2020,
 (Grispr/cas9) 

o  E. Charpentier,
( ) J. A. Doudna ( ).

 Nobel  2020, 

P. 
Milgrom, R. Wilson  Stanford ( ).

 Nobel  2020, 
 C H. 

Alter, C. Rais ( ) . Hawton
( ).

Nobel  2020, ,
,

,
L. Glik ( ).

Nobel  2020, 

,  1961 
 97 

 88 .

3.  Nobel
 Nobel,  6 , : Marie Curie (1903), Maria 

Goeppert–Mayer (1963), Donna Theo Strickland (2018), Andrea Ghez (2020), Emmanuelle 
Charpentier,   (2020), Jennifer A. Doudna (2020)

4.
 « », 

Timothy Gowers  '' : '', 

5.
,  ( ),  «  Maryam Mirzakhani, 

 Fields, 12
».

6.
Martin Hairer – ,

Breakthrough prize 2021, .
 3 . Hairer  44 ,

Fields  2014.(  ''The Guardian'', 2020–09–10)

VI.  " ;
, : = + =2

( )/( ' ')=( )/( ' ').
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2 2 2
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2 2 2

0

 5 
+ + + =0, 0 , :

3

1  A

3

2

:

:

:

0 1

0 1

0 1

, .

 6 
,

: 2 22 1 2 2

;

2 22 2 2 2 4 0
0

2 22 2 2 2 4
2 2 22 2 1 2 2 1

2 21 2 1
2 21 1 0, -

. , 0,1

 7 
, ,

:
2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2 2 2 0   (1) 

 2 
(1) ,

,
2 2 22 2 2 0 ,

 (
).

 8
 x  y 

: 2 2x y 10 x y 50

2 2

2 2

x y 10 x y 50

x 10x 25 y 10y 25 0,

2x 5 0 2y 5 0

x 5  y 5
 9

:

i.
2x 36 3x

8 2
ii.

2
2

x x 12
3x 4

2
iii. 2 2x 6x 9 x 8x 16 0

iv. 2 2x 5 x 8 0

v. 2 2x 1 x 1 74    

vi. 2 2x 5 x 25 vii. 2 3x 3 x 27

viii. 3x 4 32 2x 8 x

ix.
2

2

x x 144
0

x 24x 144
x. 3 2x 1 x 1

i.
2

2x 36 3x 2x 72 24x
8 2

2 22x 24x 72 0 2 x 12x 36 0
2x 6 0 x 6 , .
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ii.
2

2 3 2
x x 12

3x 4 x 12x 6x 8
2
3 2

3 2 2 3

x 6x 12x 8 0
x 3 x 2 3 x 2 2 0

3x 2 0 x 2 , .

iii. 2 2x 6x 9 x 8x 16 0
2 2x 3 x 4 0

x 3  ( ) x 4  ( ).

iv. 2 2x 5 x 8 0      (1) 

 x  

2x 5 2x 8

 (1). 
 (1) .

v. 2 2x 1 x 1 74
2 2x 2x 1 x 2x 1 74 0

2 22x 72 0 2 x 36 0

x 6 x 6 0  x 6  x 6

vi. 2 2 2 2x 5 x 25 x 10x 25 x 25 0
22x 10x 0 2x x 5 0

x 0  x 5

vii. 2 23 3 3x 3 x 27 x 3 x 3 0
2 2x 3 x 3 x 3x 9 0 .

2x 3 x 3 x 3x 9 0

2x 3 x 4x 6 0

x = 3 2x 4x 6 0 .
2x 4x 6 0

 x  
,  x

22 2 2x 4x 6 x 2 2x 2 4 x 2 4 0

viii. 3x 4 32 2x 8 x
3x 4 2x 8 x 32 0

3

3 2

x 4 2x x 8 32 0

x 4 2 x 8x 16 0
3 2x 4 2 x 4 0 2x 4 x 4 2 0

2x 4 x 2 0 x 4  ( )   x 2

ix.
2

2

x x 144
0

x 24x 144
     (1) 
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 JULIA .
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Feigenbaum .

,  L.  Pn
 L  n n , :

n = Pn
. L,   0  Pn  1. 

n+1, n.  ( )
:  Pn+1 =f(Pn) = *Pn*(1-Pn),      ,

n+1 = f( n)  = * n*(1- n),   0 n  1.   f(X) = *X*(1-X) .   H 
,

. . , , . . .  0  4 
.  4  0  (
, ).

* n

n  ( ). ’ ,  1- n
 ( ,

).
 Xn,  ( ,      

, . ),  Xn  0 ( ,
)

 f(x)  =  (x – x2 )  0  4 

 0  3 0 .
 0  1,  0 

(
). =1  0, .

.
 1  3 , 
 0. 

:

=1,25 ……  =2 ……  =2,75
0 0,1  0 0,1  0 0,1
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0 0,5  0 0,5  0 0,5
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 x0 = 0,1, x0 = 
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f(x) = (x – x2 ) = 3,54  x0 = 0,1,  4 

= 3.99.

, ,
 4,  (

 « » =3,56994 ). 

.
 4  0 

 ( ,
).

,  k
:

k

3,1 2 
3,3 2 
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