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1. �®áâ ­®¢ª  § ¤ ç¨ ¨ ®á­®¢­®© à¥§ã«ìâ â. � à ¡®â å [1], [2] ¡ë«  à §à ¡®â ­  ¬®¤¨-
ä¨ª æ¨ï ¨§¢¥áâ­®£® ¯®¤å®¤  �¥à«¨­£ {�ì®àª  [3], [4] ª ®¯à¥¤¥«¥­¨î ¨ ¨§ãç¥­¨î ­¥ª¢ §¨ ­ -
«¨â¨ç¥áª¨å ª« áá®¢ äã­ªæ¨©. �¬¥­­®, à áá¬ âà¨¢ «¨áì ­¥¯à¥àë¢­ë¥ ­¥ã¡ë¢ îé¨¥ ­  [0;1)
äã­ªæ¨¨ ! : [0;1)! [0;1), ã¤®¢«¥â¢®àïîé¨¥ á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

(�) !(2t) � K(!(t) + 1) ­  [0;1); (�)
Z 1

1

!(t)
t2

dt <1;

(
) ln t = o(!(t)) ¯à¨ t!1; (�) '!(x) = !(ex) ¢ë¯ãª«  ­  [0;1):

� ª¨¥ ! ­ §ë¢ îâáï ¢¥á®¢ë¬¨ äã­ªæ¨ï¬¨ ¨«¨ ¯à®áâ® ¢¥á ¬¨. � ª ¦¤ë¬ ¢¥á®¬ ! á¢ï§ë¢ ¥âáï
¯à®áâà ­áâ¢®

E(!)(RN ) :=
�
f 2 C1(RN )

��8p 2 N kfk(!)p := sup
�2NN

0

sup
jxj�p

jf (�)(x)j e�p'
�

!(j�j=p) <1
	
;

­ ¤¥«¥­­®¥ â®¯®«®£¨¥©, § ¤ ¢ ¥¬®© ­ ¡®à®¬ ¯à¥¤­®à¬ (k � k(!)p )p2N. �¤¥áì f (�) | ¯à®¨§¢®¤­ ï f ,
á®®â¢¥âáâ¢ãîé ï ¬ã«ìâ¨¨­¤¥ªáã � = (�1; : : : ; �N); j�j := �1+ � � �+�N ; jxj := jx1j+ � � �+ jxN j ¤«ï
x = (x1; : : : ; xN ) 2 RN ; '�!(s) := supfts � '!(t) : t � 0g | äã­ªæ¨ï, á®¯àï¦¥­­ ï á '! ¯® �­-
£ã. E(!)(RN ) ­ §ë¢ ¥âáï ¯à®áâà ­áâ¢®¬ !-ã«ìâà ¤¨ää¥à¥­æ¨àã¥¬ëå äã­ªæ¨© â¨¯  �¥à«¨­£  ¨
ï¢«ï¥âáï ï¤¥à­ë¬ ¯à®áâà ­áâ¢®¬ �à¥è¥ ([2], ¯à¥¤«®¦¥­¨¥ 4.9).

�ã¤¥¬ £®¢®à¨âì, çâ® ¤¢  ¢¥á  ! ¨ � íª¢¨¢ «¥­â­ë (! � �), ¥á«¨ ®¤­®¢à¥¬¥­­® !(t) = O(�(t))
¨ �(t) = O(!(t)) ¯à¨ t!1. �àã£¨¬¨ á«®¢ ¬¨, ! � �, ¥á«¨ ¨¬¥¥âáï â ª®¥ C � 1, çâ®

1
C
!(t)�C � �(t) � C!(t) + C 8t 2 [0;1): (1)

�ë¯®«­¥­¨¥ (1) ¯à¨ ¢á¥å y � 0 ¢«¥ç¥â

C'�!

�
y

C

�
� C � '��(y) �

1
C
'�!(Cy) + C:

�®íâ®¬ã, ª ª ­¥âàã¤­® ¢¨¤¥âì, ¤«ï íª¢¨¢ «¥­â­ëå ¢¥á®¢ ! ¨ � ¯à®áâà ­áâ¢  E(!)(RN ) ¨ E(�)(RN )
á®¢¯ ¤ îâ ª ª ¬­®¦¥áâ¢  ¨ â®¯®«®£¨ç¥áª¨ (¢¯à®ç¥¬, ¢ ¤ ­­®¬ á«ãç ¥ ¨§ ¯¥à¢®£® á«¥¤ã¥â ¢â®-
à®¥). �§ â¥®à¥¬ë 1.3.18 à ¡®âë [4] á«¥¤ã¥â, çâ® ¥á«¨ ! ¨ � | ¯®«ã ¤¤¨â¨¢­ë¥ á¢¥àåã ¢¥á®¢ë¥
äã­ªæ¨¨, â® ¢¥à­® ¨ ®¡à â­®¥, â. ¥. à ¢¥­áâ¢® E(!)(RN ) = E(�)(RN ) ¢«¥ç¥â íª¢¨¢ «¥­â­®áâì !
¨ �. �á¯®«ì§®¢ ¢ â®â ¦¥ ¬¥â®¤, çâ® ¨ ¢ [4], ®á­®¢ ­­ë© ­  â¥®à¥¬¥ � ­ å  ®¡ ®âªàëâ®¬ ®â®-
¡à ¦¥­¨¨, �.�à ­ª¥­ ¤®ª § « íâ®â ä ªâ ¤«ï ¯à®¨§¢®«ì­ëå ¢¥á®¢ëå äã­ªæ¨© (à¥§ã«ìâ â ­¥
¡ë« ®¯ã¡«¨ª®¢ ­, ® ­¥¬ á®®¡é¨«  ¢â®àã ¯à®ä. �.� ©§¥). � ¤ ­­®© à ¡®â¥ ¡ã¤¥â ¤®ª § ­  ¡®«¥¥
á¨«ì­ ï

�¥®à¥¬ . �à®áâà ­áâ¢  E(!)(RN ) ¨ E(�)(RN ) â®¯®«®£¨ç¥áª¨ ¨§®¬®àä­ë â®£¤  ¨ â®«ìª®

â®£¤ , ª®£¤  ¢¥á®¢ë¥ äã­ªæ¨¨ ! ¨ � íª¢¨¢ «¥­â­ë.

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©
(¯à®¥ªâ ò02-01-00372).
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�§ íâ®© â¥®à¥¬ë á«¥¤ã¥â, çâ® áà¥¤¨ ¯à®áâà ­áâ¢ ã«ìâà ¤¨ää¥à¥­æ¨àã¥¬ëå äã­ªæ¨© â¨¯ 
�¥à«¨­£ , ¨§®¬®àä­ëå ¤àã£ ¤àã£ã â®¯®«®£¨ç¥áª¨, ­¥â ¤àã£¨å, ªà®¬¥ á®¢¯ ¤ îé¨å ¯®í«¥¬¥­â­®.
�â¬¥â¨¬, çâ® ¢ ¤ ­­®© à ¡®â¥ ¯à¨¬¥­ï¥âáï ¨­®©, ç¥¬ ¢ [4], ¬¥â®¤, ®á­®¢ ­­ë© ­  ¨á¯®«ì§®¢ ­¨¨
¤¨ ¬¥âà «ì­ëå à §¬¥à­®áâ¥© «®ª «ì­® ¢ë¯ãª«ëå ¯à®áâà ­áâ¢.

2. �æ¥­ª¨ ¯®¯¥à¥ç­¨ª®¢. �áî¤ã ¤ «¥¥ ! | ä¨ªá¨à®¢ ­­ë© ¢¥á. �«ï ¤®ª § â¥«ìáâ¢ 
®á­®¢­®£® à¥§ã«ìâ â  ¡ã¤¥â ¤®áâ â®ç­® ¢ íâ®¬ à §¤¥«¥ à áá¬®âà¥âì ®¤­®¬¥à­ë© á«ãç ©, â. ¥.
¯à®áâà ­áâ¢® E(!)(R). �®¬¨¬® íâ®£® â¥å­¨ç¥áª®£® ã¯à®é¥­¨ï, ¡ã¤¥¬ áç¨â âì, çâ® !j[0;1] = 0, ­¥
®£à ­¨ç¨¢ ï ®¡é­®áâ¨ à ááã¦¤¥­¨©. �¥©áâ¢¨â¥«ì­®, äã­ªæ¨ï e!(x) := (!(x) � !(1))+ ï¢«ï¥âáï
¢¥á®¢®©, á®¢¯ ¤ ¥â á !(x)�!(1) ¯à¨ x � 1 ¨ à ¢­  0 ­  [0; 1]. � á¨«ã ¢ëè¥¨§«®¦¥­­®£® E(!)(RN ) =
E(e!)(RN ) ¯à¨ «î¡®¬ N � 1. �§ íâ®£® ¤®¯®«­¨â¥«ì­®£® ®£à ­¨ç¥­¨ï ­  ! á«¥¤ã¥â '�!(0) = 0,  
§­ ç¨â, ¨ ¯®«ã ¤¤¨â¨¢­®áâì á­¨§ã äã­ªæ¨¨ '�! ­  [0;1):

'�!(x) + '�!(y) � '�!(x+ y) 8x; y 2 [0;1): (2)

�ã­¤ ¬¥­â «ì­ãî á¨áâ¥¬ã § ¬ª­ãâëå  ¡á®«îâ­® ¢ë¯ãª«ëå ®ªà¥áâ­®áâ¥© ­ã«ï ¯à®áâà ­-
áâ¢  E(!)(R) ®¡à §ãîâ ¬­®¦¥áâ¢  U (!)

p :=
�
f 2 E(!)(R) j kfk(!)p � 1

	
. �¥«¨ç¨­ 

ds
�
U (!)
q ; U (!)

p

�
:= inf

L2Ls
inf

�
� > 0 j U (!)

q � �U (!)
p + L

	
;

£¤¥ q � p, s 2 N ¨ Ls | á®¢®ªã¯­®áâì ¢á¥å s-¬¥à­ëå ¯®¤¯à®áâà ­áâ¢ ¢ E(!)(R), ­ §ë¢ ¥âáï
s-¯®¯¥à¥ç­¨ª®¬ U (!)

q ®â­®á¨â¥«ì­® U (!)
p (¯® �®«¬®£®à®¢ã). �¥«ì ¤ ­­®£® à §¤¥«  | ¤ âì ¤¢ã-

áâ®à®­­¨¥ ®æ¥­ª¨ ds
�
U (!)
q ; U (!)

p

�
.

 ) �æ¥­ª  ds
�
U (!)
q ; U (!)

p

�
á¢¥àåã. �®§ì¬¥¬ äã­ªæ¨î � 2 E(!)(R) á supp � � [�2; 2] ¨ �(x) � 1 ­ 

[�1; 1]. �®«®¦¨¬ �p(x) = �
�
x
p

�
. �á­®, çâ® �p(x) � 1 ­  [�p; p] ¨ �p(x) � 0 ¤«ï x =2 (�2p; 2p).

� ä¨ªá¨àã¥¬ ¯à®¨§¢®«ì­®¥ q � 2p. �«ï «î¡ëå j 2 N0 := N [ f0g ¨ x 2 R ¨¬¥¥¬

j�(j)p (x)j =
1
pj

�����(j)�xp
����� � 1

pj
max

x2[�2;2]
j�(j)(x)j � k�k(!)q eq'

�

!(j=q): (3)

� ¬¥â¨¬, çâ® ¯à ¢ ï ç áâì íâ®© ®æ¥­ª¨ ­¥ § ¢¨á¨â ®â p.
�ãáâì f 2 U (!)

q . �®£¤  ¤«ï ¢á¥å j 2 N0 ¨ jxj � q

jf (j)(x)j � eq'
�

!(j=q): (4)

� áá¬®âà¨¬ äã­ªæ¨î g = f�p. � ª ª ª E(!)(R) |  «£¥¡à  ®â­®á¨â¥«ì­® ®¯¥à æ¨¨ ¯®â®ç¥ç­®£®
ã¬­®¦¥­¨ï ([2], ¯à¥¤«®¦¥­¨¥ 4.4), â® g 2 E(!)(R). �§ (2){(4) ¤«ï ¢á¥å x 2 R, jxj � q, ¨¬¥¥¬

jg(j)(x)j =
���� jX
k=0

Cj
k�

(k)
p (x)f (j�k)(x)

���� � jX
k=0

Cj
kk�k

(!)
q eq'

�

!(
k
q
)eq'

�

!(
j�k

q
) �

� k�k(!)q

jX
k=0

Cj
ke

q'�!(j=q) = k�k(!)q 2jeq'
�

!(j=q): (5)

� ª ª ª g(j)(�q) = g(j)(q) = 0 ¤«ï ¢á¥å j 2 N0 , â® ¯à¨ jxj � q

g(x) =
+1X

n=�1

cne
i�nx=q; £¤¥ cn =

1
2q

Z q

�q

g(x)e�i�nx=qdx; n = 0;�1; : : :

�®áª®«ìªã ¤«ï n 6= 0 ¯à¨ «î¡®¬ j 2 N0

cn =
1
2q

Z q

�q

g(j)(x)
�
i
�n

q

��j
e�i�nx=qdx;
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â®, ¨á¯®«ì§®¢ ¢ (5), ¯à¨ ¢á¥å n 6= 0 ¨ j 2 N0 ¯®«ãç¨¬

jcnj �
1
2q

Z q

�q

jg(j)(x)j
�
�n

q

��j
dx � k�k(!)q eq'

�

!

�
j

q

�
�j ln �n

2q :

�âáî¤  á«¥¤ã¥â, çâ® ¤«ï n 6= 0

jcnj � k�k(!)q exp inf
j�0

�
q'�!

�
j

q

�
� j ln

�n

2q

�
� k�k(!)q

�n

2q
exp

�
� q sup

x�0

�
x ln

�n

2q
� '�!(x)

��
=

= k�k(!)q

�n

2q
exp

�
� q'��!

�
ln
�n

2q

��
= Cqne

�q!( �n
2q

); (6)

£¤¥ Cq = �
2q
k�k(!)q § ¢¨á¨â «¨èì ®â q.

� áá¬®âà¨¬ (2s � 1)-¬¥à­®¥ ¯®¤¯à®áâà ­áâ¢® L = span fexp (i�nx=q) : jnj < sg ¢ E(!)(R).
�â¬¥â¨¬, çâ® exp �x ¯à¨­ ¤«¥¦¨â E(!)(R) ¯à¨ «î¡®¬ � 2 C ([2], ¯. 7.1). �ã­ªæ¨ï f2s�1(x) =P
jnj<s

cn exp (i�nx=q) ï¢«ï¥âáï í«¥¬¥­â®¬ L (cn â¥ ¦¥, çâ® ¨ ¢ëè¥). �¡®§­ ç¨¬ h(x) = f(x) �

f2s�1(x). �á«¨ jxj � p, â® g(x) = f(x) ¨

h(x) = g(x)� f2s�1(x) =
X
jnj�s

cn exp(i�nx=q):

� ¯®¬®éìî (6) ¤«ï jxj � p ¨¬¥¥¬

jh(j)(x)j �
X
jnj�s

jcnj

�
�n

q

�j
� Cq

X
jnj�s

�
�n

q

�j
n exp

�
� q!

�
�n

2q

��
:

�®£¤ 

khk(!)p = sup
j�0

jh(j)(x)j exp (�p'�!(j=p)) �

� Cq

X
jnj�s

n exp
�
� q!

�
�n

2q

��
exp sup

j�0

�
j ln

�n

q
� p'�!

�
j

p

��
�

� Cq

X
jnj�s

n exp
�
� q!

�
�n

2q

�
+ p!

�
�n

q

��
� Cqe

pK
X
jnj�s

n exp
��

� q + pK

�
!

�
�n

2q

��
;

£¤¥ K | ¯®áâ®ï­­ ï ¨§ ãá«®¢¨ï (�). �á«¨ q � 2pK + 1, â®

khk(!)p � Cqe
pK

X
jnj�s

n exp
�
�
q

2
!

�
�n

2q

�
�
1
2
!

�
�n

2q

��
� 2Cqe

pKe�
q

2
!(�s

2q
)
1X
n=1

n exp
�
�
1
2
!

�
�n

2q

��
:

� ª ª ª ! ã¤®¢«¥â¢®àï¥â (
), â® Bq :=
1P
n=1

n exp
�
� 1

2
!
�
�n
2q

��
< 1, ¨, á«¥¤®¢ â¥«ì­®, khk(!)p �

Dq exp
�
� q

2
!
�
�s
2q

��
, £¤¥ Dq = 2CqBq exp (q=2) § ¢¨á¨â «¨èì ®â q. �®íâ®¬ã d2s�1(U (!)

q ; U (!)
p ) �

Dq exp
�
� q

2
!
�
�s
2q

��
¯à¨ q � 2pK + 1. �âáî¤ 

ds
�
U (!)
q ; U (!)

p

�
� d2[s=2]�1(U (!)

q ; U (!)
p ) � Dq exp

�
�
q

2
!

�
�[ s

2
]

2q

��
� Dq exp

�
�
q

2
!

�
�s

6q

��
;

£¤¥ [x] | æ¥« ï ç áâì x. �â ª, ¯à¨ q � 2pK + 1

ds
�
U (!)
q ; U (!)

p

�
� Dq exp

�
�
q

2
!

�
�s

6q

��
: (7)
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¡) �æ¥­ª  ds
�
U (!)
q ; U (!)

p

�
á­¨§ã. � á¨«ã ¨§¢¥áâ­®£® ­¥à ¢¥­áâ¢  �.�.�¨å®¬¨à®¢ 

ds
�
U (!)
q ; U (!)

p

�
� sup

L2Ls

sup
�
� > 0 j 2�U (!)

p \ L � U (!)
q

	
:

�â¬¥â¨¬, çâ® ¢ ¯à ¢®© ç áâ¨ íâ®£® ­¥à ¢¥­áâ¢  áâ®¨â ¯®«®¢¨­  ¡¥à­èâ¥©­®¢áª®£® (s� 1)-¯®¯¥-
à¥ç­¨ª  U (!)

q ®â­®á¨â¥«ì­® U (!)
p (¯® ¯®¢®¤ã ¯®¯¥à¥ç­¨ª®¢ á¬. [5], á. 204{207). � áá¬®âà¨¬ á«¥¤ã-

îé¥¥ s-¬¥à­®¥ ¯®¤¯à®áâà ­áâ¢® ¢ E(!)(R):

L = span fexp (i�nx=p) : 0 � n � s� 1g:

�á«¨ f(x) =
s�1P
n=0

ane
i�nx=p 2 2�U (!)

p , â® jf(x)j � 2� ¯à¨ ¢á¥å x 2 R. �®£¤  janj � 2� ¯à¨ ª ¦¤®¬

n = 0; : : : ; s� 1 ¨, §­ ç¨â,

kfk(!)q �
s�1X
n=0

janj ke
i�nx=pk(!)q �

s�1X
n=0

janje
q!(�n=p) � 2�seq!(�s=p):

�§ íâ®© ®æ¥­ª¨ á«¥¤ã¥â, çâ® ¥á«¨ � � (2s)�1e�q!(�s=p), â® kfkq � 1. �®íâ®¬ã

ds
�
U (!)
q ; U (!)

p

�
� (2s)�1e�q!(�s=p): (8)

3. �®ª § â¥«ìáâ¢® â¥®à¥¬ë. � ¤®ª § â¥«ìáâ¢¥ ­ã¦¤ ¥âáï «¨èì ­¥®¡å®¤¨¬ ï ç áâì â¥®-
à¥¬ë. � áá¬®âà¨¬ á­ ç «  ®¤­®¬¥à­ë© á«ãç ©.

� ª ¦¤ë¬ ¯à®áâà ­áâ¢®¬ E(!)(R) á¢ï¦¥¬ ¯à®áâà ­áâ¢® ç¨á«®¢ëå ¯®á«¥¤®¢ â¥«ì­®áâ¥©

�! = f(
s)
1
s=1 : 
s > 0 ¨ 8p 9q j 
sds

�
U (!)
q ; U (!)

p

�
! 0 ¯à¨ s!1g:

� ª ¨§¢¥áâ­® ([6], ¯à¥¤«®¦¥­¨¥ 7), �! ï¢«ï¥âáï â®¯®«®£¨ç¥áª¨¬ ¨­¢ à¨ ­â®¬, â. ¥. ¥á«¨ ¯à®-
áâà ­áâ¢  E(!)(R) ¨ E(�)(R) â®¯®«®£¨ç¥áª¨ ¨§®¬®àä­ë, â® �! = ��. �ãáâì 
 2 �!. �®£¤  ¤«ï
p = 1 ¨¬¥¥âáï â ª®¥ q, çâ® 
sds

�
U (!)
q ; U

(!)
1

�
� 1 ¤«ï ¢á¥å ¤®áâ â®ç­® ¡®«ìè¨å s. � á¨«ã (8)

§ ª«îç ¥¬ ®âáî¤ , çâ® 
s � 2seq!(�s) ¤«ï â¥å ¦¥ s. � ª ª ª !(�s) � !(4s) � K2!(s) + A ¨
s � Be!(s), £¤¥ A ¨ B ­¥ § ¢¨áïâ ®â s (á¬. (�) ¨ (
)), â® 
s � 2BeAqe(K

2q+1)!(s). �â ª, ¤«ï ª ¦¤®©
¯®á«¥¤®¢ â¥«ì­®áâ¨ 
 ¨§ �(!) áãé¥áâ¢ãîâ â ª¨¥ C 2 (0;1) ¨ n 2 (0;1), çâ®


s � Cen!(s) ¤«ï ¢á¥å s � 0: (9)

�à¥¤¯®«®¦¨¬, çâ® ¤¢¥ ¢¥á®¢ë¥ äã­ªæ¨¨ ! ¨ � ­¥ íª¢¨¢ «¥­â­ë. �ãáâì ¤«ï ®¯à¥¤¥«¥­­®áâ¨
� à áâ¥â ­  ¡¥áª®­¥ç­®áâ¨ ¡ëáâà¥¥ !. �®£¤  áãé¥áâ¢ã¥â ¢®§à áâ îé ï ¯®á«¥¤®¢ â¥«ì­®áâì (sk),
¤«ï ª®â®à®© �(sk)=!(sk) ! 1 ¯à¨ k ! 1. � á¨«ã ­¥ã¡ë¢ ­¨ï � ¨ ãá«®¢¨ï (�) ¤«ï ! ¬®¦­®
áç¨â âì sk ­ âãà «ì­ë¬¨. �®§ì¬¥¬ ¯®á«¥¤®¢ â¥«ì­®áâì (tk), tk > 0, tk ! 0 ¨ tk�(sk)=!(sk)!1
¯à¨ k !1, ¨ à áá¬®âà¨¬


s =

(
0; s 6= sk (k = 1; 2; : : : );

etk�(sk); s = sk:

�§ (9) á«¥¤ã¥â (
s) =2 �!. � ¤àã£®© áâ®à®­ë, (
s) 2 ��. �¥©áâ¢¨â¥«ì­®, § ¬¥â¨¬, çâ® ¤«ï «î¡®£®
q 2 N áãé¥áâ¢ã¥â â ª®¥ A 2 (0;1), çâ®

�(s) � �

�
2q
�s

6q

�
� Kq�

�
�s

6q

�
+A ¤«ï ¢á¥å s:

�á¯®«ì§®¢ ¢ (7) á � ¢¬¥áâ® !, § ª«îç ¥¬, çâ® ¤«ï «î¡®£® p 2 N áãé¥áâ¢ãîâ q 2 N ¨ Dq 2 (0;1),
¤«ï ª®â®àëå


skdsk
�
U (�)
q ; U (�)

p

�
� Dq exp

�
tk�(sk)� qK�q�(sk)=2 + qAK�q=2

�
! 0 ¯à¨ k !1.

�®íâ®¬ã (
s) 2 ��:
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�â ª, ¤«ï ­¥íª¢¨¢ «¥­â­ëå ! ¨ � á®®â¢¥âáâ¢ãîé¨¥ ª« ááë �! ¨ �� ­¥ á®¢¯ ¤ îâ. �â® ¤®-
ª §ë¢ ¥â â¥®à¥¬ã ¤«ï N = 1. �«ãç © N > 1 á¢®¤¨âáï ª ®¤­®¬¥à­®¬ã á ¯®¬®éìî ¯à¥¤«®¦¥-
­¨ï 4.9 ¨§ [2], ¢ á¨«ã ª®â®à®£® E(!)(RN ) â®¯®«®£¨ç¥áª¨ ¨§®¬®àä­® E(
)(R), £¤¥ 
(t) := !(t1=N).
�ç¥¢¨¤­®, çâ® íª¢¨¢ «¥­â­®áâì ¢¥á®¢ëå äã­ªæ¨© ¯à¨ § ¬¥­¥ ¯¥à¥¬¥­­®© t ­  t1=N ¨ ®¡à â­®
á®åà ­ï¥âáï. �

� ¬¥ç ­¨¥. � [2] à áá¬ âà¨¢ «¨áì ¯à®áâà ­áâ¢  E(!)(G) (G | ¯à®¨§¢®«ì­®¥ ®âªàëâ®¥ ¢
R
N ¬­®¦¥áâ¢®), ª®â®àë¥ ¢¢®¤ïâáï  ­ «®£¨ç­® E(!)(RN ). �®áª®«ìªã ¢ á¨«ã ¯à¥¤«®¦¥­¨ï 4.9 ¨§

[2] ¯à¨ ä¨ªá¨à®¢ ­­ëå ! ¨ N ¢á¥ íâ¨ ¯à®áâà ­áâ¢  â®¯®«®£¨ç¥áª¨ ¨§®¬®àä­ë E(!)(RN ), â® ¨§
¤®ª § ­­®© â¥®à¥¬ë á«¥¤ã¥â, çâ® ¥á«¨ E(!)(G1) ' E(�)(G2) å®âï ¡ë ¤«ï ®¤­®© ¯ àë ®âªàëâëå ¢
R
N ¬­®¦¥áâ¢ G1 ¨ G2, â® ¢¥á®¢ë¥ äã­ªæ¨¨ ! ¨ � íª¢¨¢ «¥­â­ë.

�¢â®à ¯à¨§­ â¥«¥­ ãç áâ­¨ª ¬ á¥¬¨­ à  ¯®  ­ «¨§ã ã­¨¢¥àá¨â¥â  �¨«ìª¥­â (�­ª à , �ãà-
æ¨ï), ¢®¯à®á ª®â®àëå ®¡ ¨§®¬®àä¨§¬¥ ¯à®áâà ­áâ¢ â¨¯  �¥à«¨­£  ¨­¨æ¨¨à®¢ « ¤ ­­ãî à ¡®âã,
¨ ¯à®ä¥áá®àã �.� ©§¥ §  á®®¡é¥­¨¥ ® à¥§ã«ìâ â¥ �.�à ­ª¥­ .
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