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§1. ÷×ÅÄÅÎÉÅðÒÏ�ÕÝÅÎÎÙÅ ÎÉÖÅ ÄÅÔÁÌÉ ÄÏËÁÚÁÔÅÌØÓÔ× ÞÉÔÁÔÅÌØ ÍÏÖÅÔ ÕÚÎÁÔØ,ÏÂÒÁÔÉ×ÛÉÓØ Ë �ÒÅ�ÒÉÎÔÕ [3℄.1.1. ðÏÓÔÁÎÏ×ËÁ ÚÁÄÁÞÉ. ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ F 0 �ÒÏÓÔÒÁÎÓÔ×Ï ÉÚÍÅ-ÒÉÍÙÈ ÏÇÒÁÎÉÞÅÎÎÙÈ ÆÕÎË�ÉÊ, ÏÂÌÁÄÁÀÝÉÈ Ó×ÏÊÓÔ×ÏÍk+1∫k f(x) dx = 0; k ∈ Z: (1.1)æÕÎË�ÉÉ �ÒÅÄ�ÏÌÁÇÁÀÔÓÑ Ï�ÒÅÄÅÌÅÎÎÙÍÉ × ÌÀÂÏÊ ÔÏÞËÅ É ×ÅÝÅÓÔ×ÅÎ-ÎÏÚÎÁÞÎÙÍÉ. ÷×ÅÄ£Í × �ÒÏÓÔÒÁÎÓÔ×Å F 0 ÎÏÒÍÕ
‖f‖ = supx∈R

|f |: (1.2)îÁ�ÏÍÎÉÍ, ÞÔÏ ×ÔÏÒÏÊ ÍÏÄÕÌØ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ÆÕÎË�ÉÉ f Ó ÛÁÇÏÍ hÏ�ÒÅÄÅÌÑÅÔÓÑ ÒÁ×ÅÎÓÔ×ÏÍ!2(f; h) = sup
|t|6h ‖f(x− t)− 2f(x) + f(x+ t)‖ :úÄÅÓØ ÖÅ ÏÔÍÅÔÉÍ ÎÅÓËÏÌØËÏ ÏÞÅ×ÉÄÎÙÈ Ó×ÏÊÓÔ× ×ÅÌÉÞÉÎÙ !2(f; h),ËÏÔÏÒÙÅ ÎÁÍ ÓËÏÒÏ �ÏÎÁÄÏÂÑÔÓÑ:!2(f; h) 6 !2(g; h) + 4‖f − g‖; (1.3)!2(�f; h) = |�|!2(f; h); (1.4)!2(f( · + 1); h) = !2(f( · ); h); (1.5)!2(f(− · ); h) = !2(f( · ); h): (1.6)ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ W ∗2 ÔÏÞÎÕÀ ËÏÎÓÔÁÎÔÕ × ÎÅÒÁ×ÅÎÓÔ×Å

‖f‖ 6 K · !2(f; 1) (1.7)ÄÌÑ �ÒÏÓÔÒÁÎÓÔ×Á F 0.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ×ÔÏÒÏÊ ÍÏÄÕÌØ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ, ÎÅÒÁ×ÅÎÓÔ×Ï ÔÉ�Á äÖÅËÓÏÎÁ.96



ïãåîëá îïòíù æõîëãéé 97÷ [1℄ à. ëÒÑËÉÎ ÕÓÔÁÎÏ×ÉÌ, ÞÔÏ0:5058 6 W ∗2 6 0:6244:äÏËÁÚÁÔÅÌØÓÔ×Ï Ï�ÅÎËÉ ÓÎÉÚÕ (0:5810 < W ∗2 ) × [1℄ ÓÏÄÅÒÖÉÔ ÏÛÉÂËÕ,�ÏÜÔÏÍÕ ÍÙ ÚÁÍÅÎÉÌÉ ÜÔÕ Ï�ÅÎËÕ ÎÁ ÔÕ, ËÏÔÏÒÁÑ ÂÙÌÁ ÕÓÔÁÎÏ×ÌÅÎÁ ÎÁÓÁÍÏÍ ÄÅÌÅ.éÍ ÔÁËÖÅ ÒÁÓÓÍÁÔÒÉ×ÁÌÁÓØ ÁÎÁÌÏÇÉÞÎÁÑ ÚÁÄÁÞÁ ÄÌÑ ÓÔÁÒÛÉÈ ÍÏÄÕ-ÌÅÊ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ. îÁÉÌÕÞÛÉÅ ÉÚ×ÅÓÔÎÙÅ ÎÁ ÄÁÎÎÙÊ ÍÏÍÅÎÔ ÒÅÚÕÌØ-ÔÁÔÙ × ÜÔÏÍ ÎÁ�ÒÁ×ÌÅÎÉÉ �ÏÌÕÞÅÎÙ × [2℄.ðÕÓÔØFb = {f∈F 0∣∣∣f (1 + b2 ) = ‖f‖ = 1} ; F ∗ = ⋃b∈[0;1℄Fb:÷ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÉÓÓÌÅÄÕÅÔÓÑ �Ï×ÅÄÅÎÉÅ ×ÅÌÉÞÉÎÙ inff∈Fb !2(f; 1) �ÒÉb ∈ [0; 1℄. üÔÏ ÍÏÔÉ×ÉÒÏ×ÁÎÏ ÓÌÅÄÕÀÝÉÍÉ ÒÅÚÕÌØÔÁÔÁÍÉ.õÔ×ÅÒÖÄÅÎÉÅ 1. éÍÅÅÔ ÍÅÓÔÏ ÒÁ×ÅÎÓÔ×ÏW ∗2 = supf∈F∗

‖f‖!2(f; 1) = 1inff∈F∗

!2(f; 1) :äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÏËÁÖÅÍ, ÞÔÏsupf∈F 0 ‖f‖!2(f; 1) = supf∈F∗

‖f‖!2(f; 1) :ðÏ Ï�ÒÅÄÅÌÅÎÉÀ, ÄÌÑ ÌÀÂÏÇÏ n ∈ N ÎÁÊÄ£ÔÓÑ ÔÏÞËÁ xn ∈ R ÔÁËÁÑ, ÞÔÏ
|f(xn)| > ‖f‖ − 1n:îÅ ÕÍÁÌÑÑ ÏÂÝÎÏÓÔÉ, ÍÏÖÎÏ ÓÞÉÔÁÔØ, ÞÔÏ f(xn) > 0. òÁÓÓÍÏÔÒÉÍÆÕÎË�ÉÉ fn(x) = {f(x); x 6= xn;

‖f‖; x = xn÷ ÓÉÌÕ ÎÅÒÁ×ÅÎÓÔ×Á (1:3) Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ!2(fn; 1) 6 !2(f; 1) + 4n;ÚÎÁÞÉÔ, ÎÁÍ ÄÏÓÔÁÔÏÞÎÏ ÒÁÓÓÍÏÔÒÅÔØ ÆÕÎË�ÉÉ, ÄÏÓÔÉÇÁÀÝÉÅ Ó×ÏÅÊÎÏÒÍÙ.



98 ì. î. éèóáîï÷÷ ÓÉÌÕ Ó×ÏÊÓÔ×Á (1:4) ÄÏÓÔÁÔÏÞÎÏ ÏÇÒÁÎÉÞÉÔØÓÑ ÓÌÕÞÁÅÍ f ∈ Fb,b ∈ R.îÁËÏÎÅ�, ××ÉÄÕ ÒÁ×ÅÎÓÔ× (1.5) É (1.6) ÍÏÖÎÏ ÓÞÉÔÁÔØ, ÞÔÏ b ∈ [0; 1℄.
�ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ F �ÒÏÓÔÒÁÎÓÔ×Ï ÏÇÒÁÎÉÞÅÎÎÙÈ ÉÚÍÅÒÉÍÙÈ ÆÕÎË-�ÉÊ, ÏÂÌÁÄÁÀÝÉÈ Ó×ÏÊÓÔ×ÏÍk+1∫k f(x) dx = 1∫0 f(x) dx; k ∈ Z;Ó ÎÏÒÍÏÊ, Ï�ÒÅÄÅÌ£ÎÎÏÊ ×ÙÛÅ.õÔ×ÅÒÖÄÅÎÉÅ 2. ðÕÓÔØ f ∈ F , E0(f) { ÎÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅÆÕÎË�ÉÉ f �ÏÓÔÏÑÎÎÙÍÉ, J∗2 { ÔÏÞÎÁÑ ËÏÎÓÔÁÎÔÁ × ÎÅÒÁ×ÅÎÓÔ×Å ÔÉ-�Á äÖÅËÓÏÎÁ E0(f) 6 K · !2(f; 1):�ÏÇÄÁ J∗2 =W ∗2 :äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÕÓÔØ f ∈ F ∗,fn(x) = 





f(x); x 6 1;n−kn f(x); x ∈ (k; k + 1℄; k = 1; : : : ; n;0; x > n+ 1:òÁÓÓÍÏÔÒÉÍ ÆÕÎË�ÉÉf̃n = fn(x)− fn(2n+ 2− x); F̃ = {f̃n∣∣∣f∈F ∗; n ∈ N

} :îÅÓÌÏÖÎÏ ×ÉÄÅÔØ, ÞÔÏE0(f̃n) = ‖f̃n‖ = ‖f‖ = 1; !2(f̃n; 1) 6 !2(f; 1) + 4n:ðÏÜÔÏÍÕW ∗2 = supF∗

‖f‖!2(f; 1) = supF̃ ‖f‖!2(f; 1) = supF̃ E0(f)!2(f; 1) 6 supF E0(f)!2(f; 1) = J∗2 :



ïãåîëá îïòíù æõîëãéé 99ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ÅÓÌÉ f ∈ F , ÔÏ (f −
1∫0 f(x) dx) ∈ F 0, �ÏÜÔÏÍÕE0(f) 6 ‖f −

1∫0 f(x) dx‖ 6 W ∗2 · !2(f; 1);ÏÔËÕÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ J∗2 6 W ∗2 : �1.2. ïÓÎÏ×ÎÙÅ ÒÅÚÕÌØÔÁÔÙ. äÌÑ ÆÏÒÍÕÌÉÒÏ×ËÉ ÔÅÏÒÅÍ ÎÁÍ �ÏÎÁ-ÄÏÂÉÔÓÑ ÆÕÎË�ÉÑq(b) = { 9627b3−27b2+9b+55 ; b ∈ [0; 13] ;8(11b2+66b−13)3b4−69b3+17b2+385b−80 ; b ∈ [ 13 ; 1] :�ÅÏÒÅÍÁ 1. ðÕÓÔØ f ∈ Fb. �ÏÇÄÁq(b) 6 !2(f; 1):æÕÎË�ÉÑ q(b) ÎÅ�ÒÅÒÙ×ÎÁ ÎÁ ÏÔÒÅÚËÅ [0; 1℄, ÉÍÅÅÔ ÎÁ ÜÔÏÍ ÏÔÒÅÚ-ËÅ ÒÏ×ÎÏ Ä×Á ÉÎÔÅÒ×ÁÌÁ ÍÏÎÏÔÏÎÎÏÓÔÉ É ÄÏÓÔÉÇÁÅÔ ÍÉÎÉÍÕÍÁ ÍÅÖÄÕÔÏÞËÁÍÉ 0:43 É 0:44, �ÒÉÞ£Íq(b) > 1:6721:÷ [3℄ ÍÙ �ÒÅÄÌÁÇÁÅÍ ÆÕÎË�ÉÀ ÉÚ ÍÎÏÖÅÓÔ×Á F ∗ ÓÏ ×ÔÏÒÙÍ ÍÏÄÕÌÅÍÎÅ�ÒÅÒÙ×ÎÏÓÔÉ, ÒÁ×ÎÙÍ 3786120548 − 37√854520548 < 1:6762. �ÁËÉÍ ÏÂÒÁÚÏÍ,1:6721 6 inf q(b) 6 inff∈F∗

!2(f; 1) 6 1:6762;ÏÔËÕÄÁ, Ó ÕÞÅÔÏÍ ÔÅÏÒÅÍÙ 1 É ÕÔ×ÅÒÖÄÅÎÉÑ 1, �ÏÌÕÞÁÅÔÓÑ ÓÌÅÄÕÀÝÅÅÕÔ×ÅÒÖÄÅÎÉÅ.�ÅÏÒÅÍÁ 2. éÍÅÀÔ ÍÅÓÔÏ ÎÅÒÁ×ÅÎÓÔ×Á0:5965 6 W ∗2 6 0:5981;�ÒÉÞ£Í W ∗2 = supb∈[b0; b1℄ 1inff∈Fb !2(f; 1) ;ÇÄÅ ÔÏÞËÉ 13 < b0 < b1 < 1 Ñ×ÌÑÀÔÓÑ ËÏÒÎÑÍÉ ÕÒÁ×ÎÅÎÉÑq(b) = 3786120548 − 3720548√8545:



100 ì. î. éèóáîï÷
§2. îÅÓËÏÌØËÏ ÌÅÍÍ, Á ÔÁËÖÅ Ï ÍÅÔÏÄÅ × �ÅÌÏÍäÌÑ ÓÒÅÄÎÅÇÏ ÚÎÁÞÅÎÉÑ ÆÕÎË�ÉÉ ÎÁ ÏÔÒÅÚËÅ [x− r2 ; x+ r2], ÇÄÅ r > 0,ÍÙ ÉÓ�ÏÌØÚÕÅÍ ÏÂÏÚÎÁÞÅÎÉÅfr(x) = 1r x+r=2∫x−r=2 f(s) ds:ðÒÉ ÜÔÏÍ ÓÞÉÔÁÅÍ, ÞÔÏ f0(x) = f(x).äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÔÅÏÒÅÍÙ 1 ÍÙ ÓÆÏÒÍÕÌÉÒÕÅÍ ÒÑÄ ÎÅÒÁ×ÅÎÓÔ×,Ó×ÑÚÙ×ÁÀÝÉÈ ÓÒÅÄÎÉÅ ÚÎÁÞÅÎÉÑ ÆÕÎË�ÉÉ f ∈ Fb Ó Å£ ×ÔÏÒÙÍ ÍÏÄÕÌÅÍÎÅ�ÒÅÒÙ×ÎÏÓÔÉ. úÁÔÅÍ ÍÙ �ÏÓÔÁ×ÉÍ ÚÁÄÁÞÕ ÌÉÎÅÊÎÏÇÏ �ÒÏÇÒÁÍÍÉÒÏ-×ÁÎÉÑ !2(f; 1) → infÏÔÎÏÓÉÔÅÌØÎÏ ÜÔÉÈ ÓÒÅÄÎÉÈ É ×ÅÌÉÞÉÎÙ !2(f; 1), ÓÞÉÔÁÑ ÉÈ �ÒÉ ÜÔÏÍÁÂÓÔÒÁËÔÎÙÍÉ �ÅÒÅÍÅÎÎÙÍÉ.óÌÅÄÕÀÝÁÑ ÌÅÍÍÁ ÆÉËÓÉÒÕÅÔ �ÒÏÓÔÅÊÛÉÅ Ó×ÏÊÓÔ×Á ÆÕÎË�ÉÊ ÉÚ ÍÎÏ-ÖÅÓÔ×Á Fb.ìÅÍÍÁ 1. ðÕÓÔØ f ∈ Fb, �; h > 0. �ÏÇÄÁf2� (1 + b2 − 2h)

− 2f� (1 + b2 − h) + 1 6 !2 (f; h+ �2) ; (2.1)
−f� (1 + b2 − h)

− f� (1 + b2 + h)+ 2 6 !2 (f; h+ �2) ; (2.2)
−2f2� (1 + b2 )+ 2 6 !2 (f; �) ; (2.3)

−f 1−b2 (
−1− b4 )+ f 1−b2 (1 + 3 + b4 ) + 41− b 6

21− b · !2(f; 1): (2.4)äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÏÓËÏÌØËÕ f ( 1+b2 ) = 1, ÎÅÒÁ×ÅÎÓÔ×Á (2.1) É (2.2)�ÏÌÕÞÁÀÔÓÑ ÉÎÔÅÇÒÉÒÏ×ÁÎÉÅÍ, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, ÎÅÒÁ×ÅÎÓÔ×f (1 + b2 − 2h+ 2�s)−2f (1 + b2 − h+ �s)+f (1 + b2 )
6 !2(f; h+ �2)É

−f (1 + b2 − h− �s)−f (1 + b2 + h+ �s)+2f(1 + b2 )
6 !2 (f; h+ �2)�Ï s ∈ [

− 12 ; 12].



ïãåîëá îïòíù æõîëãéé 101äÁÌÅÅ, (2.3) ÓÌÅÄÕÅÔ ÉÚ (2.2), ÅÓÌÉ ÚÁÍÅÔÉÔØ, ÞÔÏ2f2� (1 + b2 ) = f� (1 + b2 − �2) + f� (1 + b2 + �2) :îÁËÏÎÅ�, ÓÏÇÌÁÓÎÏ ÎÅÒÁ×ÅÎÓÔ×Õ (2.3),
−2f2 (1 + b2 )+ 2 6 !2(f; 1);É ÄÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÓÏÏÔÎÏÛÅÎÉÑ (2.4) ÏÓÔÁÌÏÓØ ÚÁÍÅÔÉÔØ, ÞÔÏ, Ó ÕÞ£-ÔÏÍ ÆÏÒÍÕÌÙ (1.1),2f2 (1 + b2 ) = 1− b2 f 1−b2 (

−1− b4 ) + f1 (12) + 1 + b2 f 1+b2 (1 + 1 + b4 )= 1− b2 f 1−b2 (
−1− b4 )

− 1− b2 f 1−b2 (1 + 3 + b4 ) : �âÏÌÅÅ ÓÌÏÖÎÙÅ ÒÅÚÕÌØÔÁÔÙ �ÏÌÕÞÁÅÔÓÑ �Ï ÓÌÅÄÕÀÝÅÊ ÓÈÅÍÅ: Ó�ÅÒ×Á×Ù×ÏÄÉÔÓÑ ÕÔ×ÅÒÖÄÅÎÉÅ ×ÉÄÁ
∣∣∣f� (x)− 2f�(y) + n∑i=1 Æif�k (zk)∣∣∣ 6 !2(f; h); (2.5)ÇÄÅ n∑i=1 Æi = 1; Æi > 0; x+ n∑i=1 Æizk = 2y:äÁÌÅÅ, ÅÓÌÉ ÜÔÏ ÔÒÅÂÕÅÔÓÑ, �ÏÌÕÞÅÎÎÏÅ ÓÏÏÔÎÏÛÅÎÉÅ �ÒÅÏÂÒÁÚÕÅÔÓÑ ÓÕÞ£ÔÏÍ ÕÓÌÏ×ÉÑ (1.1). ðÒÏÓÔÅÊÛÉÊ ÓÌÕÞÁÊ ÆÏÒÍÕÌÙ (2.5) ÄÁ£Ô ÓÌÅÄÕÀ-ÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ.ìÅÍÍÁ 2. ðÕÓÔØ f∈Llo(R), a ∈ R, h; �; � > 0. �ÏÇÄÁ

∣∣f� (a− h)− 2f�(a) + f|2�−� |(a+ h)∣∣ 6 !2 (f; h+ |� − � |2 ) :äÏËÁÚÁÔÅÌØÓÔ×Ï. äÏÓÔÁÔÏÞÎÏ �ÏËÁÚÁÔØ, ÞÔÏ ÄÌÑ ÌÀÂÏÊ ÆÕÎË�ÉÉ fÉÚ Llo(R) Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁf� (a− h)− 2f�(a) + f|2�−� |(a+ h) 6 !2 (f; h+ |� − � |2 ) :ðÕÓÔØ x(s) = a− �2 + �s; t(s) = h+ (� − �)s− � − �2 :



102 ì. î. éèóáîï÷ìÅÇËÏ ×ÉÄÅÔØ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ s ∈ [0; 1℄ ÉÍÅÅÍf(x(s)− t(s))− 2f(x(s)) + f(x(s) + t(s)) 6 !2 (f; h+ |� − � |2 ) :äÌÑ ÚÁ×ÅÒÛÅÎÉÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÓÔÁÌÏÓØ �ÒÏÉÎÔÅÇÒÉÒÏ×ÁÔØ �Ïs ∈ [0; 1℄. �ó �ÏÄÒÏÂÎÙÍÉ ÄÏËÁÚÁÔÅÌØÓÔ×ÁÍÉ ÓÌÅÄÕÀÝÉÈ ÌÅÍÍ ÞÉÔÁÔÅÌØ ÍÏÖÅÔÏÚÎÁËÏÍÉÔØÓÑ × [3℄. ÷ ÉÈ ÏÓÎÏ×Å ÌÅÖÉÔ ÉÚÌÏÖÅÎÎÙÊ ×ÙÛÅ ÍÅÔÏÄ.ìÅÍÍÁ 3. ðÕÓÔØ Æ ∈ [0; 12], f ∈ F 0. �ÏÇÄÁ
∣∣∣∣fÆ (k ± Æ2)∣∣∣∣ 6

2− Æ24 !2(f; 1); k ∈ Z:ìÅÍÍÁ 4. ðÕÓÔØ b ∈ [ 13 ; 1℄, f ∈ Fb. �ÏÇÄÁ3 + b1 + bf 1−b2 (
−1− b4 )

− 1 + b4 (f 3b−14 (3b− 18 )+ f 3b−14 (5b+ 18 ))
− 1− b2 f1−b (1 + b2 )

6 !2(f; 1):ìÅÍÍÁ 5. ðÕÓÔØ b ∈ [ 13 ; 1℄, f ∈ Fb. �ÏÇÄÁ12 (f 3b−14 (1 + 3b− 18 )+ f 3b−14 (1 + 5b+ 18 ))
− 2f 1−b2 (1 + 3 + b4 )

6 !2(f; 1):ðÒÉÍÅÞÁÔÅÌØÎÏ, ÞÔÏ ÎÁ �ÅÒ×ÏÍ ÜÔÁ�Å ÄÏËÁÚÁÔÅÌØÓÔ×Á ÎÅ ÉÓ�ÏÌØÚÕÅÔ-ÓÑ Ó�Å�ÉÆÉËÁ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÙÈ ÆÕÎË�ÉÊ, ÉÎÙÍÉ ÓÌÏ×ÁÍÉ, ÕÔ×ÅÒÖÄÅ-ÎÉÑ ×ÉÄÁ (2.5) ÍÏÇÕÔ ÂÙÔØ ×ÅÒÎÙ ÄÌÑ ÌÀÂÏÊ ÏÇÒÁÎÉÞÅÎÎÏÊ ÉÚÍÅÒÉÍÏÊÆÕÎË�ÉÉ. ÷ ÈÏÄÅ ÉÓÓÌÅÄÏ×ÁÎÉÑ ÂÙÌ �ÏÌÕÞÅÎ ÌÉÛØ ÒÑÄ ÞÁÓÔÎÙÈ ÓÌÕÞÁ-Å×. äÁÌØÎÅÊÛÉÅ ÉÓÓÌÅÄÏ×ÁÎÉÑ × ÜÔÏÍ ÎÁ�ÒÁ×ÌÅÎÉÉ, �Ï ÍÎÅÎÉÀ Á×ÔÏÒÁ,ÍÏÇÕÔ ÂÙÔØ �ÏÌÅÚÎÙ ÄÌÑ ÒÅÛÅÎÉÑ ÛÉÒÏËÏÇÏ ËÒÕÇÁ ÚÁÄÁÞ.
§3. äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 1 × ÓÌÕÞÁÅ b ∈

[0; 13]ðÕÓÔØ b ∈ [0; 13], f ∈ Fb. ðÏ ÌÅÍÍÅ 1fb (
−1− 2b2 )

− 2f b2 (3b4 ) + 1 6 !2(f; 1); (3.1)
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−f b2 ( b4)

− f b2 (1 + 3b4 ) + 2 6 !2(f; 1); (3.2)
−f 1−3b2 (1 + b4 )

− f 1−3b2 (3 + 3b4 ) + 2 6 !2(f; 1); (3.3)
−2f2b (1 + b2 ) + 2 6 !2(f; 1); (3.4)

−f 1−b2 (
−1− b4 )+ f 1−b2 (1 + 3 + b4 ) + 41− b 6

21− b · !2(f; 1): (3.5)ðÏ ÌÅÍÍÅ 2
−f2b (1 + b2 ) + 2f b2 (1 + 3b4 )

− fb (1 + 1 + 2b2 )
6 !2(f; 1): (3.6)ðÏ ÌÅÍÍÅ 3f 1−3b2 (

−1− 3b4 )
− f 1−3b2 (1 + 3 + 3b4 )

6
7 + 6b− 9b28 !2(f; 1): (3.7)óÒÅÄÎÉÅ ÚÎÁÞÅÎÉÑ ÆÕÎË�ÉÉ f Ó×ÑÚÁÎÙ ÒÁ×ÅÎÓÔ×ÁÍÉf 1−b2 (

−1− b4 ) = 2b1− bfb (
−1− 2b2 )+ 1− 3b1− b f 1−3b2 (

−1− 3b4 ) ; (3.8)f 1−b2 (1 + 3 + b4 ) = 2b1− bfb (1 + 1 + 2b2 )+ 1− 3b1− b f 1−3b2 (1 + 3 + 3b4 ) ; (3.9)b2f b2 ( b4) + b2f b2 (3b4 ) + 1− 3b2 f 1−3b2 (1 + b4 )+ 2bf2b (1 + b2 ) + 1− 3b2 f 1−3b2 (3 + 3b4 ) = 0: (3.10)òÅÛÁÑ ÚÁÄÁÞÕ ÌÉÎÅÊÎÏÇÏ �ÒÏÇÒÁÍÍÉÒÏ×ÁÎÉÑ!2(f; 1) → infÏÔÎÏÓÉÔÅÌØÎÏ ×ÅÌÉÞÉÎf b2 ( 3b4 ) ;f b2 ( b4) ;f2b ( 1+b2 ) ;f b2 (1 + 3b4 ) ; fb (1 + 1+2b2 ) ;fb (
− 1−2b2 ) ;f 1−3b2 (1 + 3+3b4 ) ;f 1−3b2 ( 1+b4 ) ; f 1−b2 (

− 1−b4 ) ;f 1−b2 (1 + 3+b4 ) ;!2(f; 1)



104 ì. î. éèóáîï÷Ó ÏÇÒÁÎÉÞÅÎÉÑÍÉ (3.1){(3.10), �ÏÌÕÞÁÅÍ9627b3 − 27b2 + 9b+ 55 6 !2(f; 1):
§4. äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 1 × ÓÌÕÞÁÅ b ∈

[13 ; 1]ðÕÓÔØ b ∈ [ 13 ; 1], f ∈ Fb. ðÏ ÌÅÍÍÅ 1f 1−b2 (
−1− b4 )

− 2f 1−b4 (1 + 3b4 )+ 1 6 !2(f; 1); (4.1)
−f 3b−14 (3b− 18 )

− f 3b−14 (1 + 5b+ 18 ) + 2 6 !2(f; 1); (4.2)
−f 3b−14 (5b+ 18 )

− f 3b−14 (1 + 3b− 18 ) + 2 6 !2(f; 1); (4.3)
−f 1−b4 (5b− 18 )

− f 1−b4 (1 + 3b+ 18 ) + 2 6 !2(f; 1); (4.4)
−2f1−b (1 + b2 ) + 2 6 !2(f; 1); (4.5)

−f 1−b2 (
−1− b4 )+ f 1−b2 (1 + 3 + b4 ) + 41− b 6

21− b · !2(f; 1): (4.6)ðÏ ÌÅÍÍÅ 2
−f1−b (1 + b2 ) + 2f 1−b4 (1 + 1 + 3b8 )

− f 1−b2 (1 + 3 + b4 )
6 !2(f; 1):(4.7)ðÏ ÌÅÍÍÅ 43 + b1 + bf 1−b2 (1 + b2 )

− 1 + b4 (f 3b−14 (3b− 18 )+ f 3b−14 (5b+ 18 ))
− 1− b2 f1−b (1 + b2 )

6 !2(f; 1): (4.8)ðÏ ÌÅÍÍÅ 512f 3b−14 (7 + 3b8 )+ 12f 3b−14 (9 + 5b8 )
− 2f 1−b2 (1 + 3 + b4 )

6 !2(f; 1):(4.9)



ïãåîëá îïòíù æõîëãéé 105óÒÅÄÎÉÅ ÚÎÁÞÅÎÉÑ ÆÕÎË�ÉÉ f Ó×ÑÚÁÎÙ ÒÁ×ÅÎÓÔ×ÏÍ3b− 14 f 3b−14 (3b− 18 ) + 1− b4 f 1−b4 (5b− 18 )+ 1− b4 f 1−b4 (1 + 3b8 )+ 3b− 14 f 3b−14 (5b+ 18 ) + (1− b)f1−b (1 + b2 ) = 0: (4.10)òÅÛÁÑ ÚÁÄÁÞÕ ÌÉÎÅÊÎÏÇÏ �ÒÏÇÒÁÍÍÉÒÏ×ÁÎÉÑ!2(f; 1) → infÏÔÎÏÓÉÔÅÌØÎÏ ×ÅÌÉÞÉÎf 3b−14 ( 3b−18 ) ;f 1−b4 ( 5b−18 ) ;f 1−b4 ( 3b+18 ) ;f 3b−14 ( 5b+18 ) ; f1−b ( 1+b2 ) ;f 3b−14 (1 + 3b−18 ) ;f 1−b4 (1 + 3b+18 ) ; f 1−b2 (1 + 3+b4 ) ;f 1−b2 (
− 1−b4 ) ;!2(f; 1)Ó ÏÇÒÁÎÉÞÅÎÉÑÍÉ (4.1){(4.10), �ÏÌÕÞÁÅÍ8(11b2 + 66b− 13)3b4 − 69b3 + 17b2 + 385b− 80 6 !2(f; 1):ìÉÔÅÒÁÔÕÒÁ1. Yu. Kryakin, Whitney's theorem for osillating on R funtions. |arXiv:math/0612442v1.20062. ï. ì. ÷ÉÎÏÇÒÁÄÏ×, ì. î. éÈÓÁÎÏ×, ï�ÅÎËÉ ÎÏÒÍÙ ÆÕÎË�ÉÉ, ÏÒÔÏÇÏÎÁÌØÎÏÊËÕÓÏÞÎÏ-�ÏÓÔÏÑÎÎÙÍ, ÞÅÒÅÚ ÍÏÄÕÌÉ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ×ÙÓÏËÉÈ �ÏÒÑÄËÏ×. | ÷ÅÓÔ-ÎÉË óðÂçõ, óÅÒ. 1 3(61) (2016), ×Ù�. 1, 8{12.3. ì. î. éÈÓÁÎÏ×, ï�ÅÎËÁ ÎÏÒÍÙ ÆÕÎË�ÉÉ, ÏÒÔÏÇÏÎÁÌØÎÏÊ ËÕÓÏÞÎÏ-�ÏÓÔÏÑÎÎÙÍ,ÞÅÒÅÚ ×ÔÏÒÏÊ ÍÏÄÕÌØ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ. ðÏÄÒÏÂÎÏÅ ÉÚÌÏÖÅÎÉÅ, ðÒÅ�ÒÉÎÔ ðïíéNo. 5, 2017; <www.pdmi.ras.ru/preprint/2017/rus-2017.html>Ikhsanov L. N. Estimation of funtions orthogonal to pieewise onstantfuntions in terms of the seond modulus of ontinuity.The artile is onerned with the question about the exat onstantW ∗2in the inequality ‖f‖ 6 K · !2(f; 1) for bounded funtions f with theproperty k+1∫k f(x) dx = 0; k ∈ Z:



106 ì. î. éèóáîï÷The approah suggested made it possible to redue the known range forthe desired onstant as well as the set of funtions involved in the extremalproblem for �nding the onstant in question.It is shown that W ∗2 also turns out to be the exat onstant in a relatedJakson{Stehkin type inequality. ðÏÓÔÕ�ÉÌÏ 03 ÉÀÌÑ 2017 Ç.ó.-ðÅÔÅÒÂÕÒÇÓËÉÊÇÏÓÕÄÁÒÓÔ×ÅÎÎÙÊ ÕÎÉ×ÅÒÓÉÔÅÔõÎÉ×ÅÒÓÉÔÅÔÓËÉÊ �Ò. 28, ðÅÔÒÏÄ×ÏÒÅ�,198504 óÁÎËÔ-ðÅÔÅÒÂÕÒÇ, òÏÓÓÉÑE-mail : lv.ikhs�gmail.om


