
ë÷áäòáôéþîùå ðòåïâòáúï÷áîéñ
é æïòíõìù çéììåòù äìñ 1=�2

÷áäéí ÷. úõäéìéî

áÎÎÏÔÁÃÉÑ. äÏËÁÚÙ×ÁÀÔÓÑ Ä×Å ÎÏ×ÙÅ ÆÏÒÍÕÌÙ ÒÁÍÁÎÕÄÖÁÎÏ×Á ÔÉÐÁ ÄÌÑ 1=�2.

÷ ÓÅÒÉÉ ÒÁÂÏÔ [3]{[5] è. çÉÌÌÅÒÁ ÏÂÎÁÒÕÖÉÌ ÒÑÄ ÆÏÒÍÕÌ ÒÁÍÁÎÕÄÖÁÎÏ×Á ÔÉÐÁ ÄÌÑ 1=�2,
ÞÁÓÔØ ÉÚ ËÏÔÏÒÙÈ ÏÎ ÄÏËÁÚÁÌ. ôÁË, ÎÁÐÒÉÍÅÒ, ÓÌÅÄÕÀÝÉÅ Ä×Á ÔÏÖÄÅÓÔ×Á ÕÓÔÁÎÏ×ÌÅÎÙ × [3], [5]:

∞∑

n=0

(1
2)5
n

n!5 (20n2 + 8n+ 1)
(
− 1

22

)n
= 8
�2 ; (1)

∞∑

n=0

(1
2)5
n

n!5 (820n2 + 180n+ 13)
(
− 1

210

)n
= 128

�2 ; (2)

ÇÄÅ (a)n = �(a+n)=�(a) = ∏n−1
k=0(a+ k) ÏÂÏÚÎÁÞÁÅÔ ÓÉÍ×ÏÌ ðÏÈÇÁÍÍÅÒÁ. ÷ ÄÅÊÓÔ×ÉÔÅÌØÎÏÓÔÉ,

ÌÅ×ÙÅ ÞÁÓÔÉ ×ÓÅÈ ÆÏÒÍÕÌ çÉÌÌÅÒÙ ÐÒÅÄÓÔÁ×ÌÅÎÙ ÎÅËÏÔÏÒÙÍÉ ÇÉÐÅÒÇÅÏÍÅÔÒÉÞÅÓËÉÍÉ 5F4-
ÒÑÄÁÍÉ, ÚÁ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÉÓËÌÀÞÅÎÉÅÍ [6]

∞∑

n=0
An

36n2 + 12n+ 1
210n = 32

�2 ; ÇÄÅ An =
(2n
n

)2 n∑

k=0

(2k
k

)2(2n− 2k
n− k

)2
(3)

(ÜÔÁ ÆÏÒÍÕÌÁ ÏÓÔÁÅÔÓÑ ÎÅÄÏËÁÚÁÎÎÏÊ). îÁÐÏÍÎÉÍ, ÞÔÏ ÏÂÏÂÝÅÎÎÙÊ ÇÉÐÅÒÇÅÏÍÅÔÒÉÞÅÓËÉÊ
ÒÑÄ [7] ÏÐÒÅÄÅÌÑÅÔÓÑ ÄÌÑ z ∈ C, |z| < 1, ÆÏÒÍÕÌÏÊ

q+1Fq
(
a0; a1; : : : ; aq
b1; : : : ; bq

∣∣∣∣ z
)

=
∞∑

n=0

(a0)n(a1)n · · · (aq)n
n!(b1)n · · · (bq)n zn:

æÏÒÍÕÌÁ (3) Ñ×ÌÑÅÔÓÑ ÅÓÔÅÓÔ×ÅÎÎÙÍ ÏÂÏÂÝÅÎÉÅÍ ÆÏÒÍÕÌÙ óÁÔÏ ÄÌÑ 1=�, ÓÏÄÅÒÖÁÝÅÊ ×
ËÁÞÅÓÔ×Å ÓÌÁÇÁÅÍÙÈ ÞÉÓÌÁ áÐÅÒÉ (ÓÍ. [9] É [2]), Á ÔÁËÖÅ ÎÅËÏÔÏÒÙÈ ÄÒÕÇÉÈ ÔÏÖÄÅÓÔ× ×ÒÏÄÅ

∞∑

n=0
Bn

4n+ 1
36n = 18

�
√

15
; ÇÄÅ Bn =

n∑

k=0

(n
k

)4

(ÜÔÏÔ ÐÒÉÍÅÒ ÄÏËÁÚÁÎ ê. ñÎÇÏÍ [10]).
ãÅÌØ ÜÔÏÊ ÚÁÍÅÔËÉ | ×Ù×ÅÓÔÉ Ä×Á ÎÏ×ÙÈ ÔÏÖÄÅÓÔ×Á ÔÉÐÁ (3) ÉÚ (1), (2), ÉÓÐÏÌØÚÕÑ ÇÉÐÅÒ-

ÇÅÏÍÅÔÒÉÞÅÓËÕÀ ÔÅÈÎÉËÕ.

1. ë×ÁÄÒÁÔÉÞÎÙÅ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÑ
îÁÐÏÍÎÉÍ Ë×ÁÄÒÁÔÉÞÎÙÅ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÑ ÄÌÑ 2F1-ÒÑÄÁ (çÁÕÓÓ)

2F1

(
a; b

1 + a− b

∣∣∣∣ z
)

= (1− z)−a · 2F1

(1
2a; 1

2 + 1
2a− b

1 + a− b

∣∣∣∣
−4z

(1− z)2

)

äÁÔÁ: ÓÅÎÔÑÂÒØ 2005.
òÁÂÏÔÁ ×ÙÐÏÌÎÅÎÁ ÐÒÉ ÞÁÓÔÉÞÎÏÊ ÐÏÄÄÅÒÖËÅ òÏÓÓÉÊÓËÏÇÏ ÆÏÎÄÁ ÆÕÎÄÁÍÅÎÔÁÌØÎÙÈ ÉÓÓÌÅÄÏ×ÁÎÉÊ (ÐÒÏÅËÔ

06-01-00793).
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É ÄÌÑ 3F2-ÒÑÄÁ (õÉÐÐÌ)

3F2

(
a; b; c

1 + a− b; 1 + a− c

∣∣∣∣ z
)

= (1− z)−a · 3F2

(1
2a; 1

2 + 1
2a; 1 + a− b− c

1 + a− b; 1 + a− c

∣∣∣∣
−4z

(1− z)2

)
: (4)

éÈ ÍÎÏÇÏÍÅÒÎÙÅ ÁÎÁÌÏÇÉ × ÐÒÁ×ÙÈ ÞÁÓÔÑÈ ÏÂÑÚÁÔÅÌØÎÏ ÓÏÄÅÒÖÁÔ ËÒÁÔÎÙÅ ÇÉÐÅÒÇÅÏÍÅÔÒÉ-
ÞÅÓËÉÅ ÒÑÄÙ (ÓÒ., ÎÁÐÒÉÍÅÒ, Ó [1], ÐÒÅÄÌÏÖÅÎÉÅ 6, É [11], ÔÅÏÒÅÍÁ 5). úÄÅÓØ ÍÙ ÐÏÌÕÞÁÅÍ
ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ.
ôÅÏÒÅÍÁ 1. éÍÅÅÔ ÍÅÓÔÏ Ë×ÁÄÒÁÔÉÞÎÏÅ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÅ

5F4

(
a; b; c; d; e

1 + a− b; 1 + a− c; 1 + a− d; 1 + a− e

∣∣∣∣ z
)

= (1− z)−a
∞∑

n=0

(1
2a)n(1

2 + 1
2a)n

(1 + a− b)n(1 + a− c)n

( −4z
(1− z)2

)n

×
n∑

�=0

(b)�(c)�(1 + a− d− e)�
�!(1 + a− d)�(1 + a− e)�

(1 + a− b− c)n−�
(n− �)! (5)

ÐÒÉ ÕÓÌÏ×ÉÉ, ÞÔÏ ÏÂÁ ÒÑÄÁ ÓÈÏÄÑÔÓÑ.
úÁÍÅÞÁÎÉÅ. ôÅÏÒÅÍÁ 1 ÍÏÖÅÔ ÂÙÔØ ÓÆÏÒÍÕÌÉÒÏ×ÁÎÁ × ×ÉÄÅ ÔÅÏÒÅÍÙ ÔÉÐÁ ïÒÒÁ (ÓÒ. Ó [7],
ÒÁÚÄÅÌ 2.5): åÓÌÉ

(1− z)b+c−a−1 · 3F2

(
b; c; 1 + a− d− e

1 + a− d; 1 + a− e

∣∣∣∣ z
)

=
∞∑

n=0
fnzn; (6)

ÔÏ

5F4

(
a; b; c; d; e

1 + a− b; 1 + a− c; 1 + a− d; 1 + a− e

∣∣∣∣ z
)

= (1− z)−a
∞∑

n=0
fn

(1
2a)n(1

2 + 1
2a)n

(1 + a− b)n(1 + a− c)n

( −4z
(1− z)2

)n
:

ëÁË ÓÌÅÄÕÅÔ ÉÚ (6), ×ÙÐÏÌÎÅÎÏ |fn|1=n → 1 ÐÒÉ n → ∞; ÐÏÜÔÏÍÕ ÕÓÌÏ×ÉÅ |4z=(1 − z)2| < 1
ÏÂÅÓÐÅÞÉ×ÁÅÔ ÓÈÏÄÉÍÏÓÔØ Ä×ÏÊÎÏÇÏ ÒÑÄÁ × (5).
äÏËÁÚÁÔÅÌØÓÔ×Ï. äÏÓÔÁÔÏÞÎÏ ÐÒÏ×ÅÓÔÉ ÄÏËÁÚÁÔÅÌØÓÔ×Ï × ÏËÒÅÓÔÎÏÓÔÉ z = 0. ÷ÏÓÐÏÌØÚÏ×Á×-
ÛÉÓØ ÔÅÏÒÅÍÏÊ ðÆÁÆÆÁ{úÁÁÌØÛÀÔÃÁ [7], ÆÏÒÍÕÌÁ (2.3.1.3),

3F2

(−n; a+ n; 1 + a− d− e
1 + a− d; 1 + a− e

∣∣∣∣ 1
)

= (−d− n+ 1)n(e)n
(1 + a− d)n(e− a− n)n

= (d)n(e)n
(1 + a− d)n(1 + a− e)n

;

ÚÁÐÉÛÅÍ

5F4

(
a; b; c; d; e

1 + a− b; 1 + a− c; 1 + a− d; 1 + a− e

∣∣∣∣ z
)

=
∞∑

n=0

(a)n(b)n(c)n
n!(1 + a− b)n(1 + a− c)n

zn · 3F2

(−n; a+ n; 1 + a− d− e
1 + a− d; 1 + a− e

∣∣∣∣ 1
)

=
∞∑

n=0

(a)n(b)n(c)n
n!(1 + a− b)n(1 + a− c)n

zn
n∑

�=0

(−n)�(a+ n)�(1 + a− d− e)�
�!(1 + a− d)�(1 + a− e)�

=
∞∑

�=0

(1 + a− d− e)�(−1)�
�!(1 + a− d)�(1 + a− e)�

∞∑
n=�

(a)n+�(b)n(c)n
(n− �)!(1 + a− b)n(1 + a− c)n

zn

=
∞∑

�=0

(1 + a− d− e)�(−1)�
�!(1 + a− d)�(1 + a− e)�

∞∑

m=0

(a)m+2�(b)m+�(c)m+�
m!(1 + a− b)m+�(1 + a− c)m+�

zm+�
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=
∞∑

�=0

(a)2�(b)�(c)�(1 + a− d− e)�
�!(1 + a− b)�(1 + a− c)�(1 + a− d)�(1 + a− e)�

(−z)�

× 3F2

(
a+ 2�; b+ �; c+ �

1 + a− b+ �; 1 + a− c+ �

∣∣∣∣ z
)
:

ðÒÉÍÅÎÅÎÉÅ Ë×ÁÄÒÁÔÉÞÎÏÇÏ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÑ (4) Ë ×ÎÕÔÒÅÎÎÅÍÕ 3F2-ÒÑÄÕ ÄÁÅÔ

5F4

(
a; b; c; d; e

1 + a− b; 1 + a− c; 1 + a− d; 1 + a− e

∣∣∣∣ z
)

=
∞∑

�=0

(a)2�(b)�(c)�(1 + a− d− e)�
�!(1 + a− b)�(1 + a− c)�(1 + a− d)�(1 + a− e)�

(−z)�

× (1− z)−(a+2�) · 3F2

(1
2a+ �; 1

2 + 1
2a+ �; 1 + a− b− c

1 + a− b+ �; 1 + a− c+ �

∣∣∣∣
−4z

(1− z)2

)

= (1− z)−a
∞∑

�=0

(1
2a)�(1

2 + 1
2a)�(b)�(c)�(1 + a− d− e)�

�!(1 + a− b)�(1 + a− c)�(1 + a− d)�(1 + a− e)�

( −4z
(1− z)2

)�

×
∞∑

m=0

(1
2a+ �)m(1

2 + 1
2a+ �)m(1 + a− b− c)m

m!(1 + a− b+ �)m(1 + a− c+ �)m

( −4z
(1− z)2

)m

= (1− z)−a
∞∑

�=0

(b)�(c)�(1 + a− d− e)�
�!(1 + a− d)�(1 + a− e)�

( −4z
(1− z)2

)�

×
∞∑
n=�

(1
2a)n(1

2 + 1
2a)n(1 + a− b− c)n−�

(n− �)!(1 + a− b)n(1 + a− c)n

( −4z
(1− z)2

)n−�

= (1− z)−a
∞∑

n=0

(1
2a)n(1

2 + 1
2a)n

(1 + a− b)n(1 + a− c)n

( −4z
(1− z)2

)n

×
n∑

�=0

(b)�(c)�(1 + a− d− e)�
�!(1 + a− d)�(1 + a− e)�

(1 + a− b− c)n−�
(n− �)! ;

ÞÔÏ × ÔÏÞÎÏÓÔÉ Ñ×ÌÑÅÔÓÑ ÔÒÅÂÕÅÍÏÊ ÆÏÒÍÕÌÏÊ (5). ¤
ðÏÄÓÔÁ×ÌÑÑ a = b = c = d = e = 1

2 , ÐÏÌÕÞÁÅÍ
∞∑

n=0

(1
2)5
n

n!5 z
n = 1

(1− z)1=2

∞∑

n=0

(1
4)n(3

4)n
n!2

( −4z
(1− z)2

)n n∑

�=0

(1
2)3
�

�!3
(1

2)n−�
(n− �)! :

ïÔÍÅÔÉÍ ÒÁ×ÅÎÓÔ×Ï

un =
n∑

�=0

(1
2)3
�

�!3
(1

2)n−�
(n− �)! =

n∑

�=0

((1
4)�(3

4)n−�
�!(n− �)!

)2
; (7)

×ÙÔÅËÁÀÝÅÅ ÉÚ [7], ÆÏÒÍÕÌÁ (2.5.18). äÒÕÇÏÊ ÓÐÏÓÏÂ ÐÏÌÕÞÅÎÉÑ (7) ÏÓÎÏ×ÁÎ ÎÁ ÒÅËÕÒÒÅÎÔÎÏÍ
ÓÏÏÔÎÏÛÅÎÉÉ

8(n+ 1)3un+1 − (2n+ 1)(8n2 + 8n+ 5)un + 8n3un−1 = 0; (8)
ËÏÔÏÒÏÍÕ ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÏÂÅ ÞÁÓÔÉ (7). (äÏËÁÚÁÔÅÌØÓÔ×Ï (8) ÉÓÐÏÌØÚÕÅÔ ÁÌÇÏÒÉÔÍ ÓÏÚÉÄÁ-
ÔÅÌØÎÏÇÏ ÔÅÌÅÓËÏÐÉÒÏ×ÁÎÉÑ [8], ÇÌ. 6.) ðÏÄÙÔÏÖÉÍ ÓËÁÚÁÎÎÏÅ × ÓÌÅÄÕÀÝÅÍ ÕÔ×ÅÒÖÄÅÎÉÉ.
ôÅÏÒÅÍÁ 2. ðÕÓÔØ |z| < 1 É |4z=(1− z)2| < 1. ôÏÇÄÁ ÉÍÅÅÔ ÍÅÓÔÏ ÔÏÖÄÅÓÔ×Ï

∞∑

n=0

(1
2)5
n

n!5 z
n = 1

(1− z)1=2

∞∑

n=0
un

(1
4)n(3

4)n
n!2

( −4z
(1− z)2

)n
; (9)

ÇÄÅ ÞÉÓÌÁ un ÏÐÒÅÄÅÌÅÎÙ × (7).
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úÁÍÅÞÁÎÉÅ. óÔÏÉÔ ÏÔÍÅÔÉÔØ ÓÌÅÄÕÀÝÅÅ ÌÀÂÏÐÙÔÎÏÅ ÇÉÐÅÒÇÅÏÍÅÔÒÉÞÅÓËÏÅ ÔÏÖÄÅÓÔ×Ï:
∞∑

n=0
un

(1
3)n(2

3)n
n!2 zn = 3F2

(1
6 ; 1

2 ; 5
6

1; 1

∣∣∣∣ z
)2

= 2F1

( 1
12 ; 5

12
1

∣∣∣∣ z
)4
; (10)

ÐÏÓËÏÌØËÕ Ä×ÏÊÎÏÊ ÇÉÐÅÒÇÅÏÍÅÔÒÉÞÅÓËÉÊ ÒÑÄ × ÌÅ×ÏÊ ÞÁÓÔÉ ÔÅÓÎÏ Ó×ÑÚÁÎ Ó ÒÑÄÏÍ ÉÚ (9). æÏÒ-
ÍÕÌÁ (10) ÒÏÄÉÌÁÓØ × ÎÁÛÅÊ ÓÏ×ÍÅÓÔÎÏÊ ÐÅÒÅÐÉÓËÅ Ó ç. áÌØÍË×ÉÓÔÏÍ É ê. ñÎÇÏÍ.

2. îÏ×ÙÅ ÆÏÒÍÕÌÙ ÄÌÑ 1=�2

äÌÑ ÄÉÆÆÅÒÅÎÃÉÁÌØÎÏÇÏ ÏÐÅÒÁÔÏÒÁ � = z d
dz ÉÍÅÅÍ

�(1− z)−1=2 = z
2(1− z) · (1− z)−1=2 É �

( −4z
(1− z)2

)
= 1 + z

1− z ·
( −4z

(1− z)2

)
:

óÌÅÄÏ×ÁÔÅÌØÎÏ,

�
(

(1− z)−1=2
∞∑

n=0
Cn

( −4z
(1− z)2

)n)

= (1− z)−1=2
∞∑

n=0
Cn ·

(
n1 + z

1− z + z
2(1− z)

)
·
( −4z

(1− z)2

)n
;

�2
(

(1− z)−1=2
∞∑

n=0
Cn

( −4z
(1− z)2

)n)

= (1− z)−1=2
∞∑

n=0
Cn ·

(
n2 (1 + z)2

(1− z)2 + nz(3 + z)
(1− z)2 + z(2 + z)

4(1− z)2

)
·
( −4z

(1− z)2

)n
:

ðÒÉÍÅÎÉÍ ÜÔÉ ÒÅÚÕÌØÔÁÔÙ Ë ÆÕÎËÃÉÑÍ
20�2f(z) + 8�f(z) + f(z) É 820�2f(z) + 180�f(z) + 13f(z);

ÇÄÅ f(z) ÚÁÄÁÅÔÓÑ ÆÏÒÍÕÌÏÊ (9), É ÐÏÄÓÔÁ×ÉÍ ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ z = −1=22 É z = −1=210. ÷ÏÓ-
ÐÏÌØÚÏ×Á×ÛÉÓØ ÄÁÌÅÅ ÔÏÖÄÅÓÔ×ÁÍÉ (1), (2) É ÆÏÒÍÕÌÁÍÉ

(1
4)n(3

4)n
n!2 = 2−6n (4n)!

n!2(2n)! ; un =
n∑

k=0

(1
2)3
k

k!3
(1

2)n−k
(n− k)! = 2−6n

n∑

k=0

(2k
k

)3(2n− 2k
n− k

)
24(n−k);

ÐÏÌÕÞÁÅÍ ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ.
ôÅÏÒÅÍÁ 3. éÍÅÀÔ ÍÅÓÔÏ ÔÏÖÄÅÓÔ×Á

∞∑

n=0
Un

(4n)!
n!2(2n)!

18n2 − 10n− 3
(2852)n = 10

√
5

�2 ;

∞∑

n=0
Un

(4n)!
n!2(2n)!

1046529n2 + 227104n+ 16032
(54412)n = 5441

√
41

�2 ;

ÇÄÅ ÐÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÃÅÌÙÈ ÞÉÓÅÌ

Un =
n∑

k=0

(2k
k

)3(2n− 2k
n− k

)
24(n−k); n = 0; 1; 2; : : : ;

ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÒÅËÕÒÒÅÎÔÎÏÍÕ ÓÏÏÔÎÏÛÅÎÉÀ
(n+ 1)3Un+1 − 8(2n+ 1)(8n2 + 8n+ 5)Un + 4096n3Un−1 = 0; n = 1; 2; : : : :

îÁÍ ÐÒÅÄÓÔÁ×ÌÑÅÔÓÑ ËÒÁÊÎÅ ÐÒÁ×ÄÏÐÏÄÏÂÎÙÍ, ÞÔÏ ÇÉÐÅÒÇÅÏÍÅÔÒÉÞÅÓËÁÑ ÔÅÈÎÉËÁ ÍÏÇÌÁ ÂÙ
ÐÒÉ×ÅÓÔÉ Ë ÒÑÄÕ ÄÒÕÇÉÈ ÆÏÒÍÕÌ ÄÌÑ 1=�2.



ë÷áäòáôéþîùå ðòåïâòáúï÷áîéñ é æïòíõìù çéììåòù 5

óÐÉÓÏË ÌÉÔÅÒÁÔÕÒÙ
[1] G. Almkvist, W. Zudilin, Di�erential equations, mirror maps and zeta values // Calabi{Yau Varieties and Mirror

Symmetry. The BIRS workshop volume (06{11 December 2003), eds. J. Lewis, S.-T. Yau and N. Yui. Providence,
RI: Amer. Math. Soc. & International Press, 2005 (to appear); math.NT/0402386.

[2] H. H. Chan, S. H. Chan, Z. Liu, Domb's numbers and Ramanujan{Sato type series for 1=� // Adv. Math. 2004.
V. 186, �2. P. 396{410.

[3] J. Guillera, Some binomial series obtained by the WZ-method // Adv. in Appl. Math. 2002. V. 29, �4. P. 599{
603.

[4] J. Guillera, About a new kind of Ramanujan-type series // Experiment. Math. 2003. V. 12, �4. P. 507{510.
[5] J. Guillera, Generators of some Ramanujan's formulas // Ramanujan J. (to appear).
[6] J. Guillera, My formulas for 1=�2 // Manuscript at http://personal.auna.com/jguillera/pi-formulas.pdf.

2005.
[7] L. J. Slater, Generalized hypergeometric functions. Cambridge: Cambridge University Press, 1966.
[8] M. Petkov�sek, H. S. Wilf, D. Zeilberger, A = B. Wellesley, MA: A. K. Peters, Ltd., 1996.
[9] Y. Yang, On di�erential equations satis�ed by modular forms // Math. Z. 2004. V. 246, �1{2. P. 1{19.

[10] Y. Yang, Personal communication (August 2005).
[11] W. Zudilin, Well-poised hypergeometric transformations of Euler-type multiple integrals // J. London Math.

Soc. 2004. V. 70, �1. P. 215{230.

ëÁÆÅÄÒÁ ÔÅÏÒÉÉ ÞÉÓÅÌ
íÅÈÁÎÉËÏ-ÍÁÔÅÍÁÔÉÞÅÓËÉÊ ÆÁËÕÌØÔÅÔ
íÏÓËÏ×ÓËÉÊ ÇÏÓÕÄÁÒÓÔ×ÅÎÎÙÊ ÕÎÉ×ÅÒÓÉÔÅÔ ÉÍ. í. ÷. ìÏÍÏÎÏÓÏ×Á
÷ÏÒÏÂØÅ×Ù ÇÏÒÙ, çóð-2
119992 íÏÓË×Á
URL: http://wain.mi.ras.ru/
E-mail address: wadim@ips.ras.ru


