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The problem of statistical simulation of stationary random processes realizations has been considered, which was build on
the base of it spectral decomposition. It has been calculated the spectral coefficients for the typical random fields examples. It
has been give the theorem about the mean – square estimator of this random fields approximation by the partial sums. It has
been constructed the model and statistical simulation of stationary random processes algorithm.
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8E

EJ
J " J " E H H

J1 (12)

H  7*+().'), 0*"(!"4&*''2, %! ;-!#!;$.'), 0*%*. .*"(! 04"(7$.*<(1"2 y 5!%-#1 "(*>$!'*7'), &) *%+!&),
 7!>-"$&, 2+* 5*< '*0&4 "+*7%)'*#1')@ ")'4"" [10]. J*&-%-'* &)/- +!7-#2>$@'* A4'+>$2 (12) &$%'!")(1"2 %!
"$5-@"(&* K-""-#2 ( 7) 0'*.-''$  *7*5-(7* n= 1) &);#2%4:

. /
/ 2

/ 2
( )( ) , 0,1, 2, ,n
n

JB nKJ
J " "

KJ
 

%- . /J xL – A4'+>$2 K-""-#2  -7G!;! 7!%4  !72%+* L. E- &)%'! $0 7$&'!"($:

. /
1/ 2

1/ 2
( )sin( ) , 0.J ccB c

c c

JJ
J " " H

J J
(13)
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8* A!754#!3 (10) 5!9'* !:.)"#)() " -+(7*#1'$ +!-A$>$<'() %#2 >1!;!  7)+#*%4 0 &)+!7)"(*''25 $'(-;7*#1'!;!
"$'4"*:

0

sin( ) .
2

x usi x du
u

0
" 8 ) 1 (14)

L(9-,  $%"(*&)5! &)7*0 (11) & A!754#4 (10) $ !(7)5*<5! &)7*0: 0
0

sin( ) sin( )2 ,k
u" k u" kb f du
u" k u" k

E 8 0 ) 02 3" )4 58 0 ) 07 61
0&$%+), !:.)"#)&G) $'(-;7*#), !(7)5*<5! A!754#4 %#2 " -+(7*#1'), +!-A$>$<'($& +!7-#2>$@'!B A4'+>$B :-""-#-&!;!
() 4 (12):

@ A . /02 ( ) ( ) 0,1, 2,... .k
fb si " k si " k k
"

" E 8 0 ) E ) 0 ) 0 " (15)

7-#/%.0 2. H ;-!#!;$B .*"(! 0'*,!%2(1 &)+!7)"(*''2 +!7-#2>$@'$ A4'+>$B, 2+$ '*0)&*3(1"2 M*4""$&"1+)5) +7)&)-
5). H!') 0*%*3(1"2 A!754#!3:

2( ) exp { }, 0.B C a aJ " 8 J H (16)
H$% !&$%'* " -+(7*#1'* /$#1'$"(1 ƒ(u) %#2 >), +!7-#2>$@'), A4'+>$@ &) *%+!&),  7!>-"$& 5*< &);#2%:

. /
2

1exp , .
42

C uf u u R
aa

C MF F" 8 BG N
0 F FI O

E$+*&!3 !"!:#)&$"(3 (*+!B A4'+>$B < (-, /! (*+* +!7-#2>$@'* A4'+>$2 ( )B J (* &$% !&$%'* B@ " -+(7*#1'*
/$#1'$"(1 ( )f u 5*3(1 !%'*+!&4 A!754, (!:(! B, ;7*A$+) &$%7$0'23(1"2 #)G- &):!7!5 5*"G(*:$& &0%!&9 !"-@ +!!7%)'*(.

D#2 M*4""$&"1+!B +7)&!B " -+(7*#1'$ +!-A$>$<'() & 2&'!54 *'*#$().'!54 &);#2%$ '- &%*<(1"2 0'*@(). C!54 & 2+!"($
" -+(7*#1'), +!-A$>$<'($& ( 0,1, 2,...)kb k "  7! !'4<(1"2 &)+!7)"(!&4&*() .)"-#1'- 0'*.-''2 $'(-;7*#*:

2

0

2( , ) ( ) cos .
T

k
kb f a k # $%& ' d

T T
0+

" " 8 + +1
K4#!  7!&-%-'! *'*#$().'- %!"#$%9-''2 0*"!:*5)  *+-(*  7!;7*5 MathCad 0*#-9'!"($ 0'*.-'1 " -+(7*#1'),

+!-A$>$<'($& 1 2 5, , ,b b b , 2+$ &$% !&$%*3(1 +!7-#2>$@'$@ A4'+>$B ( )B J -+" !'-'>$*#1'!;! () 4- M*4""$&"1+!B +7)&!B
(16) &$% &-#).)')  *7*5-(7* . 0a H . J* '*"(4 '!54 7)". 1 0!:7*9-'! ;7*A$+) (*+!B 0*#-9'!"($, /! "&$%.)(1  7! " *-
%*''2 0'*.-'1 " -+(7*#1'), +!-A$>$<'($& %! '4#1!&!;! 7$&'2 $0 7!"(!5 B, '!5-7* + (* 05-'G-''2 B, 7$0')>$ $0 0:$#1-
G-''25 0'*.-''2  *7*5-(7*  .

;#$. 1. <-.=(/# :.%+3)4$*( k-*#1 $>+/*-.%?)#1 /4+=(@(6)*(& f(a,k) ,.2$$(&$?/4A /4-+%B@(9)4A =2)/@(A &(0 >.-.5+*-. a
( !"#$%& –  !"!#$%" ! &#'()*%+,- .'/ 0 /0 5,  "!.0"12 –  !"!#$%" ! &#'()*%+,- .'/ 0 /0 30)
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 !"# $%&'($)#**+ ,%)*! -."%/.&0%-1-!0. $'+ 2!&0%&1-!**+ $% -./(3#**+ 4/!"0.5*.6 2!$!5, 7% 4%-'+2!*( (2 *#-

%86($*(&09 :#*#/1-!**+ "%,4'90#/*.,. 2!&%8!,. /#!'(2!;(< &0!;(%*!/*.6 :!1c&(-&=".6 -.4!$"%-.6 4/%;#&(-, +"( 2!-
$!90=&+ &-%>,. &0!0.&0.5*.,. 6!/!"0#/.&0."!,.: ,!0#,!0.5*., &4%$(-!**+, 0! "%/#'+;(<*%9 ?1*";(@9 0.41 A!1&-
&(-&="%> "/.-%>. B/%$#,%*&0/%-!*! *! /.&. 1 28()*(&0= 2*!5#*= &4#"0/!'=*.6 "%#?(;(@*0(- ( , ) ( 0,1, 2,...5)kb f a k k  
$% *1'+ (2 /%&0%, >6 *%,#/! " $!@ ,%)'.-(&0= -."%/.&0%-1-!0. *!-#$#*.< *.)5# !':%/.0, 0! ,%$#'= (2 $%&0!0*=%
-.&%"%9 !$#"-!0*(&09 0! 0%5*(&09.

 !"#$%& 3. C! 4/!"0.;( !7] 21&0/(5!@0=&+ ,%$#'= &0!;(%*!/*.6 -.4!$"%-.6 4/%;#&(-, +"! ,!@ -.:'+$ "%&.*1&%>$.,
! &!,#:

" # cos , 0, 0.B c c$  %$ & % & (17)

D($4%-($*! >< &4#"0/!'=*! 7('=*(&0= ( )f u 2%8/!)1@0=&+ *!&014*%9 ?%/,1'%9:

" # " # " #' ( 1, ,
2

 ) * % * ) + % ,
cf u u u u R

$# ( )u) – E-?1*";(+, 4%+-! +"%> 4%-'+2!*! 2 0(@9 %8&0!-.*%9, 7% "%/#'+;(<*! ?1*";(+ (17) *# 2!016!@ *! *#&"(*5#*-
*%&0(.

F85.&'.,% &4#"0/!'=*( "%#?(;(@*0. ( 0,1, 2,...)kb k  $'+ "%/#'+;(<*%> ?1*";(> ( )B - 0.41 "%&.*1&%>$.. G'+ ;=%:%
&"%/.&0!@,%&= -./!2%, (8) 4/.  =H/2, 2-($". ,!@,%:

2

0

4 cos cos2 .kb C k d

.

 %- - -
. /

F85.&'.-3. ;#< (*0#:/!', %0/.,!@,% *!&014*.< -./!2 $'+ &4#"0/!'=*.6 "%#?(;(@*0(- kb :

" #2 2
sin ( 2 ) sin ( 2 )2 2 2 , 4 0,1, 2,...
( 2 ) ( 2 )k

k k
b C k k

k k

. .0 1%+ %*2 3
 * % 4  2 3. %+ %*2 3

5 6

. (18)

3!4567- 1 . '(!)$*+,-., /0.#+,1, 23)#4!%$5., 6,$5.(24, 4% 7,&3(7,&., 23)#4!%$5., #()/,+,8.4"
24%+,(.%!."9 7"3%&#(7"9 3!(+)2,7

N ( )B $$ ( )7 88 ( )kb r
1  /."10*! $-%4!/!,#0-/.5*! ( I!>0)

2
1 , 2 ,

0, 2 ,

9 +
+ + :;

<
; + &=

t kT
t kT a

a
t kT a

2

2

1

2 sin ( / 2) ,

.
.
,

Tau
au

u R

0 1 ,
2

> ? +@ A
B C

a ab
T

1 sin (1 ) 1 cos

1, 2,...

0 . . 1> ? + * +@ A2 3. . B C5 6
 

k
k a l k ab a

k T k T
k

1!  /."10*! $-%4!/!,#0/.5*!
( =1, !=1) 2

2

1

2 sin ( / 2) ,

.
.
,

u
u

u R

" #20

4 , 2 1, ( )1 ,
2

0, 2 .

9  + ,;  .<
;  =

k

k m m N
b b k

k m

18  /."10*! $-%4!/!,#0/.5*!
( =2, !=1) 2

2

1

2 sin ( ) ,

.
.
,

u
u

u R

" #

" #
" #

2

0 2

2 , 2 1, ( )

1 4, , 2 2 1 ,
4

0, 4 .

9  + ,; .;
;;   *<

.;
;  ;
;=

k

k m m N
k

b b k m
k

k m

1-  /."10*! $-%4!/!,#0/.5*!
( =3, !=1) 2

2

1

2 sin (3 / 2) ,

.
.
,

u
u

u R

" #

" #
" # " #

" #

2

2
0

2

1 , 2 1, ( ) ,

3 , 2 6 4 6 ,1 ,
6

4 , 3 6 ,

0, 6 .

9  + ,; .;
;

 * D *;;  .<
;
;  *
; .
;

 ;=

k

k m m N
k

k m m
b b k

k m
k

k m
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8!9'(2$((- %!45. 1

N ( )B $$ ( )7 88 ( )kb r
1:  /."10*! $-%4!/!,#0/.5*! ( =2H, !=1) 2

2

1

2 sin ( ) ,

.

.
.
,

u
u

u R
" #0 2

1 1 cos, , 1, 2,...
2

+
   

. .
k

kb b k
k

2 C! S2 (%$.*.5*# "%'%)
2

2

1 .
2 1 2 cos

+
-.

+ *

c q

q q
T

, ( 0, 1) , 0. , &k
kb c q q c

3 J"&4%*#*;(!'=*!

' (exp , 0, 1+ $ & Ec c n 2 2

1 , 1 
. *
c n

u c

1

2 2

[ ( 1 ) 1 ]* + .+ *
*

k cc e
c k

4 J"&4%*#*;(!'=*% 2!016!95! "%&.*1&%>$!

! F
cos , 0, 0,
0, 0, 1

+ $ $ & &

& $,

ac e T c a
T " #

" #

2 2

2 2

1
2

1

9; *<
. 8 * *;=

G;* H
8 + * ;I

ca
T a

T a

" #
" # " #

1
2 22 2

1 11 ( 1)
2 1 1

1, 1,

+ . *
0 1

+ + *2 3
* * * +2 35 6

 $   .

a ka e
a k a k

c T

5 K%&.*1&%($!

! F
cos ,
, 0, 0,

$

& $, *J

C T
C T

0, ,
/ 2, ,
,

8 : +9
; + K 8 :<
; 8 &=

T
C T T

C T
" # " #

sin ( 2 ) sin ( 2 )
4 2 2
> ?+ . * .

*@ A@ A+ *B C

C T k T k
T k T k

6 L#&&#'#-%:% 0.41

" #
1/ 2

1/ 2

( )
, 0.

$
&

$

J c
c

c
" # 0 , ,

0, .
9 : L; < & L;=

f u
f u

u
! F02 ( ) ( ) )L + . * L * . * .

f
si  k si  k

 
$# si(x) – (*0#:/!'=*.< &.*1&

F0/.,!*( &4#"0/!'=*( "%#?(;(@*0. ,%)*! -."%/.&0%-1-!0. $'+ &0!0.&0.5*%:% ,%$#'9-!**+ -.4!$"%-.6 &0!;(%-
*!/*.6 :!1c&(-&=".6 -.4!$"%-.6 4/%;#&(-, +"( 2!$!90=&+ &-%>,. &0!0.&0.5*.,. 6!/!"0#/.&0."!,.: ,!0#,!0.5*.,
&4%$(-!**+, 0! "%/#'+;(<*%9 ?1*";(@9 (!8% &4#"0/!'=*%9 7('=*(&09) 2! !':%/.0,%,, &?%/,1'=%-!*., 1 /%8%0( [3].
C!-#$#,% <%:%.

M! &0!0.&0.5*1 ,%$#'= -.4!$"%-%:% 4%'+, 7% /%2:'+$!@0=&+, 4/.<,!@0=&+ 5!&0"%-! &1,! /+$1 (5) -.:'+$1:

" # " #0

1
cos sin ,

2

N

N k k
k

k k N
T T 

M .- .-> ?M -  * M * N ,O@ A
B C

P (19)

$# ' (, 0, 1, 2,...,k k NM  0! ' (, 0, 1, 2,...,k k NN  – 4%&'($%-*%&0( *#"%/#'=%-!*.6 :!1c&(-&=".6 -.4!$"%-.6 -#'.5.* 2
*1'=%-., ,!0#,!0.5*., &4%$(-!**+, 0! $.&4#/&(+,. :

0 0, , 0,1, 2,...k k kD b D D b kM  M  N   N, (20)
$# N – $#+"# *!01/!'=*# 5.&'%.

B/. ;=%,1 2*!5#**+ 5.&'! N -.2*!5!@0=&+ 2! $%4%,%:%9 *#/(-*%&0(, +"! @ %;(*"%9 *!8'.)#**+ -.4!$"%-%:% 4/%-
;#&1 ( )M - 5!&0"%-.,. &1,!,. ( )NM - - &#/#$*=%,1 "-!$/!0.5*%,1.  !"# 5.&'% ,!@ -($4%-($!0. *!4#/#$ 2!$!*%-
,1 +" 2!-:%$*% ,!'%,1 5.&'1 Q – 0%5*%&0( *!8'.)#**+. M:!$!*! *#/(-*(&0= %0/.,!*! - /%8%0( [3] (0-#/$)#**+ *!-#-
$#*% $!'().

:)(!);% 2. C#6!< Dm – "'!& ?1*";(<, +"( ,!90= *!&014*( -'!&0.-%&0(: $'+ *.6 (&*190= 4%6($*( $% 4%/+$"1 m–1
-"'95*% ( 4%6($*! m–1 4%/+$"1 !8&%'90*% *#4#/#/-*!, ! m – 0! 4%6($*! (*0#:/%-*! 0! %8,#)#*!. B/.41&0.,%, 7%
"%/#'+;(<*! ?1*";(+ ( )B - – 2 - 4#/(%$.5*%:% &0!;(%*!/*%:% -.4!$"%-%:% 4/%;#&1 ( )M - *!'#).0= $% "'!&1 Dm.
 %$( &4/!-#$'.-! *!&014*! %;(*"! &#/#$*=%"-!$/!0.5*%:% *!8'.)#**+ -.4!$"%-%:% 4/%;#&1 ( )M - 5!&0"%-.,. &1-
,!,. (19):

" # " # " #2 2 ( 1) , , 2
( 1)

m

N m m
l N mK N m

N m
  ! "# $% & ' % & ( ) *+ ,- ./ 0 12 3 '

, (21)

 ! m – "# !$% $&'%( )(#$*"+ Dm, ( )

0 2
max ( )m

m
T

K B
) &)

4 & – ,'$%-,(, m-. /01" #0. 2" ( )B & .

3' 0%#02" ,0 !&" (19) 4' 0*"#$- (21) ,05#' /06( (2'#0 '&708-4, %4'4-%4-9#070 ,0 !&:2'##; 7'(%%"2%<$070
%4'*"0#'8#070 2-/' $02070 /80*!%( ( )% & .

 !"#$%&'
1. =->#'9'?4<%; >#'9!##; 9-%&' N, 2" /02" #0 #'/!8! >' '#0,( 9-%&( 55, >'  0/0,070: #!8"2#0%4" (21) :

6 72 ( 1) , , 2
( 1)

  ! " ) 5 *+ ,- .12 3 '

m

m m
l N mK N m

N m
,

 ! m – "# !$% $&'%( $08!&;*"+#0. )(#$*"+ Dm.
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2. @69-%&::4<%; %/!$48'&<#" $0!)"*"?#4- ( 0, 1, 2,..., )kb k N4  &; $08!&;*"+#0. )(#$*"., A0 ,0 !&:?4<%; >'
2" /02" #0: '#'&"4-9#0: )08,(&0: > 4'6&-*", '60 >' 2-8'>0,  &; "#4!78'&' (8) 2" $08!&;*"+#0. )(#$*"..

B!#!8(:4<%; #'608- #!>'&!5#-1 %4'# '84#-1 7'(%%"2%<$-1 2-/' $02-1 2!&-9-# 8 9, 0,1, 2,...,k k N: 4 4'

8 9, 0,1, 2,...,k k N; 4 .
3. @69-%&::4<%; >#'9!##; 8!'&">'*". ( 2-7&; " %(,- /8- /" %4'#02*" 2 #!. >#'+ !#-1 >' /0/!8! #",- /(#$4',-

2!&-9-#:

< =
0

( ) cos sin .
N

N k k k k
k

b k k
4

% & 4 > : &  ; &?
4. C#'10 -4<%; %4'4-%4-9#' 0*"#$'  &; $08!&;*"+#0. )(#$*". ( )NB & /0 048-,'#"+ 8!'&">'*". 2-/' $02070 /80*!%(

( )% & (#'/8-$&' , >'  0/0,070: /'$!4' Statistica) " /08"2#:?4<%; "> >' '#0: $08!&;*"+#0: )(#$*"?: ( )B & ), ' 4'$05
/8020 -4<%; %4'4-%4-9#-+ '#'&"> *"?. 8!'&">'*". #' ' !$2'4#"%4<.

D&" 2" >#'9-4-, A0 #'2! !#-+ '&708-4, ,05#' >'%40%(2'4- "  0 2-/' $02-1 /0&"2 > "#E-, 4-/0, 80>/0 "&(, ' #!
&-E! > 7'(%%"2%<$-,.

C'  0/0,070: ,!40 "2 %4'4-%4-9#070 ,0 !&:2'##; 8!'&">'*"+ 2-/' $02-1 /80*!%"2 2-8"E!#' /806&!,' > 7!#!-
8(2'##; ' !$2'4#-1  '#-1 '!80,'7#"4#0. >+0,$- 2 7!0)">-*" >'%06',- $0/':4!8', $0&- .1 #!,05&-20 048-,'4- #'
/8'$4-*" "> >' '#0:  !4'&<#"%4: 2  !;$-1  "&;#$'1. 3'2! !#-+ %/0%"6 ,0 !&:2'##;  0>20&;? "> 2$'>'#0: 409#"%4:
7!#!8(2'4- >#'9!##;  '#-1, ;$-1 #! 2-%4'9'?, /8- (,02", A0 8!>(&<4'4- 2-,"8:2'#< ,':4< 2&'%4-2"%4<
%4'*"0#'8#0%4", '60 $0&- .1 ,05#' >2!%4-  0 %4'*"0#'8#0. 4'  !4!8,"#02'#0. %$&' 02-1.

3. (%)*#+,%

@48-,'#0 %/!$48'&<#" $0!)"*"?#4- ( 2-7&; " '#'&"4-9#-1 )08,(&  &;  !;$-1 0%#02#-1 /8'$4-9#0 2'5&-2-1 $0-
8!&;*"+#-1 )(#$*"+ %4'*"0#'8#-1 2-/' $02-1 /80*!%"2, ' 4'$05 #'2! !#0 %/0%"6 .1 069-%&!##; >'%06',- /'$!4' /80-
78', MathCad ( 2-/' $(, $0&- 4'$" '#'&"4-9#" )08,(&- >#'+4- #! 2 '?4<%;. 3'2! !#0 ,0 !&< 4' %)08,(&<02'#0
'&708-4, %4'4-%4-9#070 ,0 !&:2'##; 8!'&">'*"+ %4'*"0#'8#-1 2-/' $02-1 /80*!%"2 > 2-$08-%4'##;, *-1 $0!)"*"?#-
4"2. C'  0/0,070: 80>806&!#070 ,!40 ( 2-8"E!#' /806&!,' 7!#!8(2'##; ' !$2'4#-1  '#-1 '!80,'7#"4#0. >+0,$- 2
7!0)">-*" >'%06',- $0/':4!8'.F!  '? ,05&-2"%4< "> >#'9#0: !$0#0,"?: >'48'4 048-,'4- $'84- 2-%0$0. $0# -*"+#0%4"
4' /8020 -4-  0%&" 5!##; #' 2-;2&!##; ,'7#"4#-1 '#0,'&"+.

1. G'8- 3.H. I8-70#0,!48-9!%$-! 8; J. K.: L->,'4->, 1961, 936 % 2. =-52' C.@. M80 %4'4-%4-9#! ,0 !&:2'##; %4'*"0#'8#-1 /!8"0 -9#-1 2-/' -
$02-1 /80*!%"2 (9. 1) // ="%#. H-.2. (#-4(. K'4!,'4-$', K!1'#"$'. – 2003. – =-/.10. – D.85-91. 3. =-52' C.@. M80 %4'4-%4-9#! ,0 !&:2'##; %4'*"0#'8#-1
/!8"0 -9#-1 2-/' $02-1 /80*!%"2 (9. 2) // ="%#. H-.2. (#-4(. K'4!,'4-$', K!1'#"$'.- 2004. – =-/. 11-12. – D.20-24. 4. =-52' C.@. K'4!,'4-9#" ,0 !&" 2
/8-80 0>#'2%42". N0> "&: D4'4-%4-9#! ,0 !&:2'##; 2-/' $02-1 /80*!%"2 4' /0&"2 ( #'($'1 /80 C!,&:. 3'29'&<#-+ /0%"6#-$ >  -%*-/&"#- "K'4!,'-
4-9#" ,0 !&" 2 /8-80 0>#'2%42""  &; %4( !#4"2 ,!1.-,'4. ).-4(/ H.: =BO "@68".", 2007, 160 %. 5. =-52' C.@., C8'5!2%<$-+ @.B. M80 %4'4-%4-9#! ,0 !&:-
2'##; 2-/' $02-1 /0&"2 #' /&0A-#" //="%#. H-.2. (#-4(. K'4!,'4-$', K!1'#"$'. – 2008. – =-/.19-20. – D. 43 – 47. 44. 6. =-52' C.@., =-52' P. D., Q!,--
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The value function ( )TV x for an American type perpetual contingent claim is considered in a finite interval Lévy model, and it
is shown that it converges to the corresponding value function ( )V x in the infinite interval model. We consider the rate of this
convergence and show that in the case when the optimal stopping time is the first time of crossing a certain level, the rate of
convergence ( ) ( )TV x V x@@ is not worse than exponential.
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