
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 449, 2016 Ç.í. ÷. âÁÂÕÛËÉÎ, ÷. ÷. öÕËï ä÷õó�ïòïîîéè ïãåîëáè îåëï�ïòùèæõîëãéïîáìï÷ ðïóòåäó�÷ïí îáéìõþûéèðòéâìéöåîéêðÕÓÔØ C { �ÒÏÓÔÒÁÎÓÔ×Ï ÎÅ�ÒÅÒÙ×ÎÙÈ 2�-�ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ.÷ ÒÁÂÏÔÅ ÕÓÔÁÎÁ×ÌÉ×ÁÀÔÓÑ × ÔÅÒÍÉÎÁÈ ÎÁÉÌÕÞÛÉÈ �ÒÉÂÌÉÖÅÎÉÊ ÔÒÉ-ÇÏÎÏÍÅÔÒÉÞÅÓËÉÍÉ �ÏÌÉÎÏÍÁÍÉ Ä×ÕÓÔÏÒÏÎÎÉÅ Ï�ÅÎËÉ ÄÌÑ ÒÑÄÁ ÉÎÔÅ-ÇÒÁÌÏ× ÔÉ�Á �∫0 !r(f; t)�(t) dt;ÇÄÅ !r(f; t) { ÍÏÄÕÌØ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ÆÕÎË�ÉÉ f �ÏÒÑÄËÁ r × C.
§1. ÷×ÅÄÅÎÉÅ1.1. ðÕÓÔØ C { �ÒÏÓÔÒÁÎÓÔ×Ï ÎÅ�ÒÅÒÙ×ÎÙÈ 2�-�ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË-�ÉÊ f Ó ÎÏÒÍÏÊ
‖f‖ = maxx∈R

|f(x)|;En(f) { ÎÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅ ÆÕÎË�ÉÉ f ÔÒÉÇÏÎÏÍÅÔÒÉÞÅÓËÉÍÉ �Ï-ÌÉÎÏÍÁÍÉ �ÏÒÑÄËÁ ÎÅ ×ÙÛÅ n × �ÒÏÓÔÒÁÎÓÔ×Å C,�n(f) = 1n n−1∑k=0 Sk(f);ÇÄÅ Sk(f) { ÞÁÓÔÎÙÅ ÓÕÍÍÙ ÒÑÄÁ æÕÒØÅ ÆÕÎË�ÉÉ f , ÓÕÍÍÙ æÅÊÅÒÁÆÕÎË�ÉÉ f �ÏÒÑÄËÁ n.ó. â. óÔÅÞËÉÎ [1℄, ÓÍ. ÔÁËÖÅ [2, Ó. 80{91℄, ÕÓÔÁÎÏ×ÉÌ, ÞÔÏ
‖f − �n(f)‖ 6

Bn n−1∑k=0Ek(f); (1.1)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÍÏÄÕÌÉ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ, ÎÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅ, ÉÎÔÅÇÒÁÌÙæÅÊÅÒÁ, äÖÅËÓÏÎÁ, ÉÎÔÅÇÒÁÌÙ æÅÊÅÒÁ{÷ÁÌÌÅ ðÕÓÓÅÎÁ, äÖÅËÓÏÎÁ{÷ÁÌÌÅ ðÕÓÓÅÎÁ.15



16 í. ÷. âáâõûëéî, ÷. ÷. öõëÇÄÅ B { ÁÂÓÏÌÀÔÎÁÑ �ÏÓÔÏÑÎÎÁÑ (B 6 12) É ÏÔÍÅÔÉÌ, ÞÔÏ ÂÙÌÏ ÂÙ ÉÎ-ÔÅÒÅÓÎÏ �ÏÌÕÞÉÔØ ÁÎÁÌÏÇÉÞÎÙÅ Ï�ÅÎËÉ ÕËÌÏÎÅÎÉÊ ÄÌÑ ÄÒÕÇÉÈ ÍÅÔÏÄÏ×ÓÕÍÍÉÒÏ×ÁÎÉÑ ÒÑÄÏ× æÕÒØÅ.üÔÁ ÔÅÍÁÔÉËÁ �ÏÌÕÞÉÌÁ ÛÉÒÏËÏÅ ÒÁÚ×ÉÔÉÅ × ÒÁÂÏÔÁÈ í. æ. �ÉÍÁÎÁ[3{7℄, ÓÍ. ÔÁËÖÅ [8, ÇÌ. 3℄. ÷ ÞÁÓÔÎÏÓÔÉ, ÉÍ ÂÙÌÏ ÄÁÎÏ ÎÏ×ÏÅ ÄÏËÁÚÁÔÅÌØ-ÓÔ×Ï ÎÅÒÁ×ÅÎÓÔ×Á (1.1), ÏÓÎÏ×ÁÎÎÏÅ ÎÁ �ÒÉÍÅÎÅÎÉÉ ÏÂÒÁÔÎÙÈ ÔÅÏÒÅÍÔÅÏÒÉÉ �ÒÉÂÌÉÖÅÎÉÑ �ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ.ðÕÓÔØ !k(f; h) { ÍÏÄÕÌØ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ÆÕÎË�ÉÉ f �ÏÒÑÄËÁ k × C,f̃ { ÆÕÎË�ÉÑ, ÔÒÉÇÏÎÏÍÅÔÒÉÞÅÓËÉ ÓÏ�ÒÑÖ£ÎÎÁÑ Ó f . ÷ [1℄ ÂÙÌÏ ÕÓÔÁÎÏ-×ÌÅÎÏ, ÞÔÏ ÄÌÑ ÆÕÎË�ÉÉ f ∈ C, Õ ËÏÔÏÒÏÊ f̃ ÔÁËÖÅ �ÒÉÎÁÄÌÅÖÉÔ C,Ó�ÒÁ×ÅÄÌÉ×Ï ÎÅÒÁ×ÅÎÓÔ×Ï
‖f − �n(f)‖ 6 B1(En(f) + !1(f̃ ; 1n)) : (1.2)�ÁËÖÅ ÂÙÌÏ ÏÔÍÅÞÅÎÏ, ÞÔÏ ÒÁÓÓÕÖÄÅÎÉÑ, �ÒÉÍÅÎ£ÎÎÙÅ ÄÌÑ ÄÏËÁ-ÚÁÔÅÌØÓÔ×Á (1.2), ÎÏÓÑÔ ÓÏ×ÅÒÛÅÎÎÏ ÏÂÝÉÊ ÈÁÒÁËÔÅÒ. ÷. ÷. öÕË [9,ÓÍ. ÔÁËÖÅ 10, Ó. 261{262℄ �ÏÌÕÞÉÌ Ä×ÕÓÔÏÒÏÎÎÉÅ Ï�ÅÎËÉ ÄÌÑ ×ÅÌÉÞÉÎÙ

‖f − �n(f)‖ × ÔÅÒÍÉÎÁÈ ÍÏÄÕÌÅÊ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ, ÓÏ×�ÁÄÁÀÝÉÅ Ó ÔÏÞ-ÎÏÓÔØÀ ÄÏ �ÏÓÔÏÑÎÎÙÈ. éÍÅÎÎÏ, ÂÙÌÏ ÕÓÔÁÎÏ×ÌÅÎÏ, ÞÔÏ ÄÌÑ ÆÕÎË�ÉÉf ∈ C Ó�ÒÁ×ÅÄÌÉ×Ù ÎÅÒÁ×ÅÎÓÔ×Á!2(f; 1n)+ n!2(F̃ ; 1n) 6 C1 ‖f − �n(f)‖
6 C2(!2(f; 1n)+ n!2(F̃ ; 1n)) ;ÇÄÅ C1 É C2 { ÁÂÓÏÌÀÔÎÙÅ �ÏÓÔÏÑÎÎÙÅ, Á F̃ { ÆÕÎË�ÉÑ, ÔÒÉÇÏÎÏÍÅÔÒÉ-ÞÅÓËÉ ÓÏ�ÒÑÖ£ÎÎÁÑ Ó �ÅÒ×ÏÏÂÒÁÚÎÏÊ ÄÌÑ ÆÕÎË�ÉÉ f − 12� �∫

−� f .÷ [1℄ ÂÙÌÏ ÔÁËÖÅ ÏÔÍÅÞÅÎÏ, ÞÔÏ ÎÁÈÏÖÄÅÎÉÅ ÔÏÞÎÏÊ �ÏÓÔÏÑÎÎÏÊ ×ÎÅÒÁ×ÅÎÓÔ×Å (1.1), �Ï-×ÉÄÉÍÏÍÕ, Ñ×ÌÑÅÔÓÑ ÔÒÕÄÎÏÊ ÚÁÄÁÞÅÊ.ç. é. îÁÔÁÎÓÏÎ [11℄ �ÏËÁÚÁÌ, ÞÔÏ ÅÓÌÉ f ∈ C, n ∈ N, ÔÏ
‖f − �n(f)‖ 6

3;539862n n−1∑k=0Ek(f):÷ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ × ÔÅÒÍÉÎÁÈ ÎÁÉÌÕÞÛÉÈ �ÒÉÂÌÉÖÅÎÉÊ ÕÓÔÁÎÁ-×ÌÉ×ÁÀÔÓÑ ÎÅËÏÔÏÒÙÅ Ä×ÕÓÔÏÒÏÎÎÉÅ Ï�ÅÎËÉ ÄÌÑ ÒÑÄÁ ÉÎÔÅÇÒÁÌÏ×, Ó×Ñ-ÚÁÎÎÙÈ Ó ÏÂÓÕÖÄÁÅÍÏÊ ÔÅÍÏÊ.



ï ä÷õó�ïòïîîéè ïãåîëáè 171.2. ÷ ÄÁÌØÎÅÊÛÅÍ R, R+, Z+, N ÓÕÔØ ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ ÍÎÏÖÅÓÔ×Á×ÅÝÅÓÔ×ÅÎÎÙÈ, ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÈ ×ÅÝÅÓÔ×ÅÎÎÙÈ, ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÈ �Å-ÌÙÈ, ÎÁÔÕÒÁÌØÎÙÈ ÞÉÓÅÌ; E = [0; �℄. þÅÒÅÚ C�(·) ÏÂÏÚÎÁÞÁÅÍ ËÏÎÅÞÎÙÅ�ÏÌÏÖÉÔÅÌØÎÙÅ �ÏÓÔÏÑÎÎÙÅ, ÚÁ×ÉÓÑÝÉÅ ÔÏÌØËÏ ÏÔ ×Ù�ÉÓÁÎÎÙÈ ÁÒÇÕ-ÍÅÎÔÏ×. ÷ÓÅ ÆÕÎË�ÉÉ �ÒÅÄ�ÏÌÁÇÁÀÔÓÑ ×ÅÝÅÓÔ×ÅÎÎÙÍÉ. æÕÎË�ÉÉ, ÉÍÅ-ÀÝÉÅ × ÎÅËÏÔÏÒÏÊ ÔÏÞËÅ ÕÓÔÒÁÎÉÍÙÊ ÒÁÚÒÙ×, ÄÏÏ�ÒÅÄÅÌÑÀÔÓÑ × ÜÔÏÊÔÏÞËÅ �Ï ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ.þÅÒÅÚ C ÏÂÏÚÎÁÞÁÅÔÓÑ �ÒÏÓÔÒÁÎÓÔ×Ï ÎÅ�ÒÅÒÙ×ÎÙÈ 2�-�ÅÒÉÏÄÉÞÅÓ-ËÉÈ ÆÕÎË�ÉÊ f : R → R Ó ÎÏÒÍÏÊ ‖f‖ = maxx∈R

|f(x)|, L1(A) { ÍÎÏÖÅÓÔ×ÏÉÚÍÅÒÉÍÙÈ, ÓÕÍÍÉÒÕÅÍÙÈ ÎÁ ÍÎÏÖÅÓÔ×Å A ÆÕÎË�ÉÊ. þÅÒÅÚ Hn ÏÂÏ-ÚÎÁÞÁÅÍ ÍÎÏÖÅÓÔ×Ï ÔÒÉÇÏÎÏÍÅÔÒÉÞÅÓËÉÈ �ÏÌÉÎÏÍÏ× �ÏÒÑÄËÁ ÎÅ ×ÙÛÅn. ðÕÓÔØ n ∈ Z+, f ∈ C. �ÏÇÄÁEn(f) = infT∈Hn ‖f − T‖{ ÎÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅ ÆÕÎË�ÉÉ f ÔÒÉÇÏÎÏÍÅÔÒÉÞÅÓËÉÍÉ �ÏÌÉÎÏ-ÍÁÍÉ �ÏÒÑÄËÁ ÎÅ ×ÙÛÅ n × �ÒÏÓÔÒÁÎÓÔ×Å C.ðÕÓÔØ r ∈ N, t ∈ R, f : R → R. �ÏÇÄÁÆrt (f; x) = r∑k=0(−1)kCkr f (x+ rt2 − kt){ �ÅÎÔÒÁÌØÎÁÑ ËÏÎÅÞÎÁÑ ÒÁÚÎÏÓÔØ r-ÇÏ �ÏÒÑÄËÁ ÆÕÎË�ÉÉ f Ó ÛÁÇÏÍ t.ðÕÓÔØ f ∈ C, h > 0. �ÏÇÄÁ!r(f; h) = sup
|t|6h ‖Ært (f)‖{ ÍÏÄÕÌØ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ �ÏÒÑÄËÁ r ÆÕÎË�ÉÉ f Ó ÛÁÇÏÍ h.1.3. îÁÍ �ÏÎÁÄÏÂÑÔÓÑ ÓÌÅÄÕÀÝÉÅ ÉÚ×ÅÓÔÎÙÅ ÒÅÚÕÌØÔÁÔÙ.�ÅÏÒÅÍÁ A (ÏÂÏÂÝ£ÎÎÁÑ ÔÅÏÒÅÍÁ äÖÅËÓÏÎÁ, ÓÍ., ÎÁ�ÒÉÍÅÒ, [13, Ó.274℄). ðÕÓÔØ n ∈ Z+, r ∈ N. �ÏÇÄÁEn(f) 6 C(r)!r (f; �n+ 2) : (1.3)�ÅÏÒÅÍÁ B. ðÕÓÔØ r ∈ N, n ∈ N, f ∈ C. �ÏÇÄÁ!r (f; �n) 6

(3 + 2√2)�rnr n−1∑k=0 ((k + 1)r − kr)Ek(f):



18 í. ÷. âáâõûëéî, ÷. ÷. öõëâÅÚ ÕËÁÚÁÎÉÑ �ÏÓÔÏÑÎÎÙÈ ÜÔÁ ÔÅÏÒÅÍÁ ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÁ (ÓÍ., ÎÁ�ÒÉ-ÍÅÒ, [13, Ó. 344℄). ÷Ï�ÒÏÓ Ï �ÏÓÔÏÑÎÎÙÈ ÉÚÕÞÁÌÓÑ í. ä. óÔÅÒÌÉÎÙÍ [14℄.÷ [12℄ ÏÎÁ ÓÆÏÒÍÕÌÉÒÏ×ÁÎÁ ÄÌÑ r = 1; 2, ÎÏ ÉÚ �ÒÉ×ÅÄ£ÎÎÏÇÏ ÄÏËÁÚÁ-ÔÅÌØÓÔ×Á ÌÅÇËÏ ×ÉÄÅÔØ Å£ Ó�ÒÁ×ÅÄÌÉ×ÏÓÔØ É �ÒÉ ÌÀÂÏÍ r ∈ N.
§2. ÷Ó�ÏÍÏÇÁÔÅÌØÎÙÅ ÒÅÚÕÌØÔÁÔÙ2.1. õÓÔÁÎÁ×ÌÉ×ÁÅÍÙÅ ÎÉÖÅ ×Ó�ÏÍÏÇÁÔÅÌØÎÙÅ ÒÅÚÕÌØÔÁÔÙ ÉÍÅÀÔ ÉÏ�ÒÅÄÅÌ£ÎÎÙÊ ÓÁÍÏÓÔÏÑÔÅÌØÎÙÊ ÉÎÔÅÒÅÓ.ìÅÍÍÁ 2.1. ðÕÓÔØ ! : E → R+ ×ÏÚÒÁÓÔÁÀÝÁÑ ÏÇÒÁÎÉÞÅÎÎÁÑ ÆÕÎË�ÉÑ,� > 1, Æ ∈ (0; �); ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ÆÕÎË�ÉÑ � ∈ L1(E) ÔÁËÏ×Á, ÞÔÏ�(t)t� 6 M < +∞ �ÒÉ t ∈ E. ðÏÌÏÖÉÍ K(Æ) = Æ∫0 �. �ÏÇÄÁ

∫E !(t)�(t) dt 6

(K(Æ)(� − 1)(�Æ)�−1��−1 − Æ�−1 +M) �∫Æ !(t)t� dt:äÏËÁÚÁÔÅÌØÓÔ×Ï. éÍÅÅÍ�∫0 !(t)�(t) dt =  Æ∫0 + �∫Æ !(t)�(t) dt 6 !(Æ)K(Æ) +M �∫Æ !(t)t� dt:�ÁË ËÁË �∫Æ !(t)t� dt > !(Æ) �∫Æ dtt� = !(Æ)�− 1 · ��−1 − Æ�−1(�Æ)�−1 ;ÔÏ �∫0 !(t)�(t) dt 6 K(Æ) (� − 1)(�Æ)�−1��−1 − Æ�−1 �∫Æ !(t)t� dt+M �∫Æ !(t)t� dt= (K(Æ) (�− 1)(�Æ)�−1��−1 − Æ�−1 +M) �∫Æ !(t)t� dt: �



ï ä÷õó�ïòïîîéè ïãåîëáè 19óÌÅÄÓÔ×ÉÅ 2.1. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ ÌÅÍÍÙ 2.1, m − 1 ∈ N,K = �∫0 �. �ÏÇÄÁ�∫0 !(t)�(t) dt 6

(K(�− 1)��−1m�−1 − 1 +M) �∫�=m !(t)t� dt:äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÓÌÅÄÓÔ×ÉÑ 2.1 ÄÏÓÔÁÔÏÞÎÏ �ÏÌÏÖÉÔØ Æ = �m ×ÌÅÍÍÅ 2.1.úÁÍÅÞÁÎÉÅ 2.1. ÷ Ó×ÑÚÉ Ó ÌÅÍÍÏÊ 2.1 ÕÍÅÓÔÎÏ ÏÔÍÅÔÉÔØ ÌÅÍÍÕ 4 ÎÁÓ. 43 × [12℄.ìÅÍÍÁ 2.2. ðÕÓÔØ r;m− 1 ∈ N, � > 1, f ∈ C. �ÏÇÄÁ�∫�=m !r(f; t)t� dt 6
(3 + 2√2)�r−�+1�− 1

×
m−2∑l=0 ((l + 1)r − lr)( m−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f):äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÕÓÔØ ÆÕÎË�ÉÑ ! : E → R+ ×ÏÚÒÁÓÔÁÅÔ É ÏÇÒÁÎÉ-ÞÅÎÁ. �ÏÇÄÁ �∫�=m !(t)t� dt = m−1∑k=1 �k∫�k+1 !(t)t� dt 6

m−1∑k=1 ! (�k ) �k∫�k+1 dtt�= 1��−1(�− 1) m−1∑k=1 ! (�k ) ((k + 1)�−1 − k�−1) : (2.1)



20 í. ÷. âáâõûëéî, ÷. ÷. öõëðÏÌÏÖÉÍ !(t) = !r(f; t) = !r(t) × (2.1) É ×ÏÓ�ÏÌØÚÕÅÍÓÑ ÔÅÏÒÅÍÏÊ B.éÍÅÅÍ �∫�=m !r(t)t� dt 6
1��−1(�− 1) m−1∑k=1 !r (�k ) ((k + 1)�−1 − k�−1)

6
1��−1(� − 1) m−1∑k=1 ((k + 1)�−1 − k�−1)

×(3 + 2√2)(�k )r k−1∑l=0 ((l + 1)r − lr)El(f)= (3 + 2√2)�r−�+1�− 1 m−2∑l=0 ((l + 1)r − lr)
×
( m−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f): �

§3. ïÓÎÏ×ÎÙÅ ÒÅÚÕÌØÔÁÔÙ�ÅÏÒÅÍÁ 3.1. ðÕÓÔØ r;m − 1 ∈ N, � > 1, f ∈ C, ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑÆÕÎË�ÉÑ � ∈ L1(E) ÔÁËÏ×Á, ÞÔÏ �(t)t� 6 M < +∞ �ÒÉ t ∈ E, K =∫E �. �ÏÇÄÁ
∫E !r(f; t)�(t) dt 6 (3 + 2√2)�r ( Km�−1 − 1 + M(�− 1)��−1)

×
m−2∑l=0 ((l + 1)r − lr)( m−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f):äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 3.1 �ÏÌÕÞÁÅÔÓÑ ÉÚ ÓÏ�ÏÓÔÁ×ÌÅÎÉÑ ÓÌÅÄÓÔ-×ÉÑ 2.1 Ó ÌÅÍÍÏÊ 2.2.ðÕÓÔØ r ∈ N. ðÏÌÁÇÁÅÍIr(f; x) = 2(−1)r+1Cr2r �∫

−� ( r∑k=1Cr+k2r (−1)r+kf (x+ kt))�(t) dt:óÌÅÄÓÔ×ÉÅ 3.1. ðÕÓÔØ r;m− 1 ∈ N, � > 1, ÆÕÎË�ÉÑ �: [−�; �℄ → R+ÔÁËÏ×Á, ÞÔÏ � ∈ L1 ([−�; �℄), �ÒÉ t ∈ E ÉÍÅÅÍ: �(t) = �(−t), t��(t) 6



ï ä÷õó�ïòïîîéè ïãåîëáè 21M < +∞; ∫E � = 12 . �ÏÇÄÁ ÄÌÑ ÌÀÂÏÊ f ∈ C
‖f − Ir(f)‖ 6

2Cr2r ∫E !2r(f; t)�(t) dt = 2Cr2r �r(f);ÇÄÅ �r(f) 6 (3 + 2√2)�2r ( 12(m�−1 − 1) + M��−1(�− 1))
×

m−2∑l=0 ((l + 1)2r − l2r)( m−1∑k=l+1 (k + 1)�−1 − k�−1k2r )El(f):ðÕÓÔØ � > 0. ðÏÌÏÖÉÍB�;� = ∫E ∣∣∣∣∣
sin �t2sin t2 ∣∣∣∣∣� dt; D�;�(t) = 12B�;� ∣∣∣∣∣ sin �t2sin t2 ∣∣∣∣∣� ;A�;�;r(f; x) = 2(−1)r+1Cr2r �∫

−� ( r∑k=1Cr+k2r (−1)k+rf(x+ kt))D�;�(t) dt:÷ ÞÁÓÔÎÏÓÔÉ, �ÒÉ n ∈ NAn;2;1(f; x) = 12�n �∫
−� f(x+ t)( sin nt2sin t2 )2 dt{ ÉÎÔÅÇÒÁÌ æÅÊÅÒÁ,An;4;1(f; x) = 32�n(2n2 + 1) �∫

−� f(x+ t)( sin nt2sin t2 )4 dt{ ÉÎÔÅÇÒÁÌ äÖÅËÓÏÎÁ.ðÒÉ×ÅÄ£Í ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÙÅ Ï�ÅÎËÉ ÄÌÑ ×ÅÌÉÞÉÎÙ B�;�, ËÏÔÏÒÙÅÓÆÏÒÍÕÌÉÒÕÅÍ × ×ÉÄÅ ÌÅÍÍÙ.ìÅÍÍÁ A. ðÕÓÔØ � > 1. �ÏÇÄÁ �ÒÉ � > 12��−1 �=2∫0 ∣∣∣∣
sinuu ∣∣∣∣

� du 6 B�;�:



22 í. ÷. âáâõûëéî, ÷. ÷. öõëåÓÌÉ � > 0, ÔÏ B�;� 6
����−12�−1 +∞∫0 ∣∣∣∣

sinuu ∣∣∣∣
� du:äÏËÁÚÁÔÅÌØÓÔ×Ï. éÍÅÅÍ �ÒÉ � > 1B�;� >

�∫0 ∣∣∣∣∣ sin �t2t2 ∣∣∣∣∣

� dt = ��=2∫0 ∣∣∣∣
� sin tt ∣∣∣∣

� 2� dt > 2��−1 �=2∫0 ∣∣∣∣
sinuu ∣∣∣∣

� du:ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, �ÒÉ � > 0B�;� 6

�∫0 ∣∣∣∣∣ sin �t2t� ∣∣∣∣∣

� dt = �� ��=2∫0 ∣∣∣∣
sin tt ∣∣∣∣

�(�2)�−1 dt= ����−12�−1 ��=2∫0 ∣∣∣∣
sin tt ∣∣∣∣

� dt 6
����−12�−1 +∞∫0 ∣∣∣∣

sin tt ∣∣∣∣
� dt: �óÌÅÄÓÔ×ÉÅ 3.2. ðÕÓÔØ r;m− 1 ∈ N, � > 1, � > 0, f ∈ C. �ÏÇÄÁ

∫E !r(f; t)D�;�(t) dt 6
(3 + 2√2)�r2 ( 1m�−1 − 1 + �B�;�(�− 1))

×
m−2∑l=0 ((l + 1)r − lr)( m−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f):äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÄÏÓÔÁÔÏÞÎÏ ÚÁÍÅÔÉÔØ, ÞÔÏD�;�(t) 6

��2B�;�t�É ×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ ÔÅÏÒÅÍÏÊ 3.1.



ï ä÷õó�ïòïîîéè ïãåîëáè 23óÌÅÄÓÔ×ÉÅ 3.3. ðÕÓÔØ r;m− 1 ∈ N, � > 1, � > 0, f ∈ C. �ÏÇÄÁ
∫E !r(f; t) ∣∣∣∣∣ sin �t2sin t2 ∣∣∣∣∣� dt

6 (3 + 2√2)�r ����−12�−1(m�−1 − 1) ∞∫0 ∣∣∣∣sinuu ∣∣∣∣
� du+ ��− 1

×
m−2∑l=0 ((l + 1)r − lr)( m−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f):äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÄÏÓÔÁÔÏÞÎÏ ÓÏ�ÏÓÔÁ×ÉÔØ ÔÅÏÒÅÍÕ 3.1 É ÌÅÍÍÕ A.óÌÅÄÓÔ×ÉÅ 3.4. ðÕÓÔØ r; n ∈ N, � > 2, f ∈ C. �ÏÇÄÁ

∫E !r(f; t)Dn;�(t) dt
6

(3 + 2√2)�r2n�−1 
1 + �2(�− 1)  �=2∫0 ∣∣∣∣

sinuu ∣∣∣∣
� du−1



×
n−1∑l=0 ((l + 1)r − lr)( n∑k=l+1 (k + 1)�−1 − k�−1kr )El(f):äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÄÏÓÔÁÔÏÞÎÏ × ÓÌÅÄÓÔ×ÉÉ 3.2 �ÏÌÏÖÉÔØm = n+1,� = n É ×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ ÌÅÍÍÏÊ A.óÌÅÄÓÔ×ÉÅ 3.5. ðÕÓÔØ r; n ∈ N, � > 1, f ∈ C. �ÏÇÄÁ

∫E !r(f; t)Dn;�(t) dt
6
C1(r; �)n�−1 2n−2∑l=0 ((l + 1)r − lr)( 2n−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f):åÓÌÉ 1 < � < r + 1, ÔÏ
∫E !r(f; t)Dn;�(t) dt 6

C2(r; �)n�−1 2n−2∑l=0 (l + 1)�−2El(f):



24 í. ÷. âáâõûëéî, ÷. ÷. öõëäÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÄÏÓÔÁÔÏÞÎÏ ÓÏ�ÏÓÔÁ×ÉÔØ ÓÌÅÄÓÔ×ÉÅ 3.2 �ÒÉ m =2n Ó ÌÅÍÍÏÊ A.óÌÅÄÓÔ×ÉÅ 3.6. ðÕÓÔØ r; n ∈ N, f ∈ C,�n(t) = 12�n (sin nt2sin t2 )2{ ÑÄÒÏ æÅÊÅÒÁ, Dn(t) = 32�n(2n2 + 1) (sin nt2sin t2 )4{ ÑÄÒÏ äÖÅËÓÏÎÁ. �ÏÇÄÁ
∫E !r(f; t)�n(t) dt 6

(3 + 2√2)�rn n−1∑l=0 ((l + 1)r − lr)( n∑k=l+1 1kr)El(f);
∫E !r(f; t)Dn(t) dt

6
3(3 + 2√2)�r4n3 n−1∑l=0 ((l + 1)r − lr)( n∑k=l+1 (k + 1)3 − k3kr )El(f):äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÄÏÓÔÁÔÏÞÎÏ �ÏÌÏÖÉÔØ × ÓÌÅÄÓÔ×ÉÉ 3.2 ÓÏÏÔ×ÅÔ-ÓÔ×ÅÎÎÏ � = 2 ÉÌÉ � = 4, m = n+ 1 É �ÒÉÎÑÔØ ×Ï ×ÎÉÍÁÎÉÅ, ÞÔÏBn;2 = �n; Bn;4 = �n(2n2 + 1)3 :�ÅÏÒÅÍÁ 3.2. ðÕÓÔØ n; r ∈ N, � > 1, f ∈ C. �ÏÇÄÁ�∫0 !r(f; t)Dn;�(t) dt

>
2�=22C(r)(1 + 3r)��−1(�− 1)Bn;� 2n−1∑k=1 ((k + 1)�−1 − k�−1)Ek−1(f);ÇÄÅ �ÏÓÔÏÑÎÎÁÑ C(r) > 0 ÚÁ×ÉÓÉÔ ÔÏÌØËÏ ÏÔ r (× ËÁÞÅÓÔ×Å ÎÅ£ ÍÏÖÎÏ×ÚÑÔØ, ÎÁ�ÒÉÍÅÒ, �ÏÓÔÏÑÎÎÕÀ C(r) ÉÚ ÎÅÒÁ×ÅÎÓÔ×Á (1.3)).



ï ä÷õó�ïòïîîéè ïãåîëáè 25äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÏÌÁÇÁÑ !r(t) = !r(f; t), ÉÍÅÅÍ�∫0 !r(t)Dn;�(t) dt = �∫0 !r(t) 12Bn;� ∣∣∣∣ sin nt2sin t2 ∣∣∣∣� dt= 1Bn;� �=2∫0 !r(2t) ∣∣∣∣sinntsin t ∣∣∣∣� dt >
1Bn;� �=2∫0 !r(2t) ∣∣∣∣sinntt ∣∣∣∣

� dt= n�−1Bn;� �n=2∫0 !r (2tn ) ∣∣∣∣ sin tt ∣∣∣∣
� dt >

n�−1Bn;� �n=2∫�=4 !r (2tn ) ∣∣∣∣sin tt ∣∣∣∣
� dt:ðÕÓÔØ p { ÎÁÉÂÏÌØÛÅÅ �ÅÌÏÅ ÞÉÓÌÏ, ÔÁËÏÅ ÞÔÏ

(p− 14)� 6
�n2 :åÓÌÉ n Þ£ÔÎÏÅ, ÔÏ�∫0 !r(t)Dn;�(t) dt >

n�−1Bn;� p∑l=1 (l−1=4)�∫(l−3=4)� !r (2tn ) ∣∣∣∣sin tt ∣∣∣∣
� dt

>
n�−12�=2Bn;� p∑l=1 (l−1=4)�∫(l−3=4)� !r (2tn ) dtt� : (3.1)õÞÉÔÙ×ÁÑ ÎÅÒÁ×ÅÎÓÔ×Ï !r(lt) 6 lr!r(t), ÅÓÌÉ l ∈ N, ÉÍÅÅÍ(l−1=4)�+�=2∫(l−3=4)�+�=2 !r (2tn ) dtt� = (l−1=4)�∫(l−3=4)� !r ( 2n (t+ �2 )) dt(t+ �2 )�

6

(l−1=4)�∫(l−3=4)� !r ( 2n (t+ 4t2 )) dtt� = (l−1=4)�∫(l−3=4)� !r (6tn ) dtt�
6 3r (l−1=4)�∫(l−3=4)� !r (2tn ) dtt� :



26 í. ÷. âáâõûëéî, ÷. ÷. öõëóÌÅÄÏ×ÁÔÅÌØÎÏ,



(l−1=4)�∫(l−3=4)� + (l−1=4)�+�=2∫(l−3=4)�+�=2!r (2tn ) dtt� 6 (1 + 3r) (l−1=4)�∫(l−3=4)� !r (2tn ) dtt� :óÏ�ÏÓÔÁ×ÌÑÑ ÕÓÔÁÎÏ×ÌÅÎÎÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï Ó (3.1), ÎÁÈÏÄÉÍ�∫0 !r(t)Dn;�(t) dt >
n�−12�=2Bn;� p∑l=1 11 + 3r (l+1=4)�∫(l−3=4)� !r (2tn ) dtt�

>
n�−12�=2Bn;�(1 + 3r) �n=2∫�=4 !r (2tn ) dtt� :åÓÌÉ ÖÅ n ÎÅÞ£ÔÎÏÅ, ÔÏ, �Ï×ÔÏÒÑÑ ÔÅ ÖÅ ÒÁÓÓÕÖÄÅÎÉÑ, ÉÍÅÅÍ�∫0 !r(t)Dn;�(t) dt

>
n�−1Bn;�  p∑l=1 (l−1=4)�∫(l−3=4)� !r (2tn ) ∣∣∣∣ sin tt ∣∣∣∣

� dt+ �n=2∫�n=2−�=4 !r (2tn ) ∣∣∣∣sin tt ∣∣∣∣
� dt

>
n�−12�=2Bn;�(1 + 3r)  p∑l=1 (l+1=4)�∫(l−3=4)� !r (2tn ) dtt� + �n=2∫�n=2−�=4 !r (2tn ) dtt�= n�−12�=2Bn;�(1 + 3r) �n=2∫�=4 !r (2tn ) dtt� :�ÁËÉÍ ÏÂÒÁÚÏÍ, ÄÌÑ ÌÀÂÏÇÏ n ∈ N�∫0 !r(t)Dn;�(t) dt >

n�−12�=2Bn;�(1 + 3r) �n=2∫�=4 !r (2tn ) dtt� : (3.2)ðÒÏÉÚ×ÏÄÑ ÚÁÍÅÎÕ �ÅÒÅÍÅÎÎÏÊx = �n2t



ï ä÷õó�ïòïîîéè ïãåîëáè 27× �ÏÓÌÅÄÎÅÍ ÉÎÔÅÇÒÁÌÅ, �ÏÌÕÞÁÅÍ�n=2∫�=4 !r (2tn ) dtt� = 1∫2n !r (�x)( 2x�n)� (− �n2x2) dx= ( 2�n)�−1 2n∫1 !r (�x)x�−2 dx = ( 2�n)�−1 2n−1∑k=1 k+1∫k !r (�x) x�−2 dx
>

( 2�n)�−1 2n−1∑k=1 !r ( �k + 1) k+1∫k x�−2 dx
>

( 2�n)�−1 2n−1∑k=1 !r ( �k + 1) (k + 1)�−1 − k�−1�− 1 :ðÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁÎÉÅ ÔÅÏÒÅÍÕ A É ÓÏ�ÏÓÔÁ×ÌÑÑ ÕÓÔÁÎÏ×ÌÅÎÎÏÅ ÎÅ-ÒÁ×ÅÎÓÔ×Ï Ó (3.2), ÉÍÅÅÍ �∫0 !r(t)Dn;�(t) dt
>

n�−12�=2Bn;�(1 + 3r) ( 2�n)�−1 2n−1∑k=1 (k + 1)�−1 − k�−1�− 1 !r ( �k + 1)= 2�=22��−1(�− 1)Bn;�(1 + 3r) 2n−1∑k=1 ((k + 1)�−1 − k�−1)!r ( �k + 1)
>

2�=22��−1(�− 1)Bn;�(1 + 3r) 2n−1∑k=1 ((k + 1)�−1 − k�−1) Ek−1(f)C(r) : �óÌÅÄÓÔ×ÉÅ 3.7. ðÕÓÔØ n; r ∈ N, � > 1, f ∈ C. �ÏÇÄÁ�∫0 !r(f; t)Dn;�(t) dt >
C3(r; �)n�−1 2n−2∑l=0 (l + 1)�−2El(f):óÌÅÄÓÔ×ÉÅ 3.7 ÕÍÅÓÔÎÏ ÓÏ�ÏÓÔÁ×ÉÔØ ÓÏ ÓÌÅÄÓÔ×ÉÅÍ 3.5.



28 í. ÷. âáâõûëéî, ÷. ÷. öõëðÏÌÏÖÉÍ �� = +∞∫0 ∣∣∣∣
sin tt ∣∣∣∣

� dt;d�;�(t) = 14��−1�� ∣∣∣∣∣ sin �t2t2 ∣∣∣∣∣

� ;U�;�;r(f; x) = 2(−1)r+1Cr2r ∫

R

( r∑k=1(−1)r+kCr+k2r f(x+ kt)) d�;�(t) dt:ïÔÍÅÔÉÍ, ÞÔÏ �ÒÉ n ∈ NUn;2;1(f; x) = 1� ∫
R

f (x+ 2tn )( sin tt )2 dt{ ÉÎÔÅÇÒÁÌ æÅÊÅÒÁ{÷ÁÌÌÅ ðÕÓÓÅÎÁ, ÁUn;4;1(f; x) = 32� ∫
R

f (x+ 2tn )( sin tt )4 dt{ ÉÎÔÅÇÒÁÌ äÖÅËÓÏÎÁ{÷ÁÌÌÅ ðÕÓÓÅÎÁ.ðÒÉ×ÅÄ£Í ÒÑÄ ÕÔ×ÅÒÖÄÅÎÉÊ, ÁÎÁÌÏÇÉÞÎÙÈ ÔÅÍ, ËÏÔÏÒÙÅ ÂÙÌÉ ÄÏËÁ-ÚÁÎÙ ÄÌÑ ÓÌÕÞÁÑ, ËÏÇÄÁ ÉÎÔÅÇÒÁÌ ÂÒÁÌÓÑ �Ï ÏÔÒÅÚËÕ [0; �℄.óÌÅÄÓÔ×ÉÅ 3.8. ðÕÓÔØ r;m− 1 ∈ N, � > 1, � > 0, f ∈ C. �ÏÇÄÁ
∫

R+ !r(f; t)d�;�(t) dt
6 (3 + 2√2)�r ( 12(m�−1 − 1) + 2�−2��−1��(�− 1)��−1)
×

m−2∑l=0 ((l + 1)r − lr)( m−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f)+ 2�+r−2E0(f)��−1��(�− 1)��−1 :



ï ä÷õó�ïòïîîéè ïãåîëáè 29äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÒÅÖÄÅ ×ÓÅÇÏ ÚÁÍÅÔÉÍ, ÞÔÏ !r(f; t) 6 2rE0(f). ðÏ-ÓËÏÌØËÕ d�;�(t) 6
2�−2��−1�� 1t� ;ÔÏ, �ÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁÎÉÅ ÔÅÏÒÅÍÕ 3.1, �ÏÌÕÞÁÅÍ (!r(t) = !r(f; t))

∫

R+ !r(t)d�;�(t) dt =  �∫0 + +∞∫� 
!r(t)d�;�(t) dt

6 (3 + 2√2)�r ( 12(m�−1 − 1) + 2�−2��−1��(�− 1)��−1)
×

m−2∑l=0 ((l + 1)r − lr)( m−1∑k=l+1 (k + 1)�−1 − k�−1kr )El(f)+ 2rE0(f)2�−2��−1��(�− 1)��−1 : �óÌÅÄÓÔ×ÉÅ 3.9. ðÕÓÔØ r; n ∈ N, � > 1, f ∈ C. �ÏÇÄÁ
∫

R+ !r(f; t)dn;�(t) dt
6
C4(r; �)n�−1 2n−2∑l=0 ((l + 1)r − lr) 2n−1∑k=l+1 (k + 1)�−1 − k�−1kr El(f):åÓÌÉ 1 < � < r + 1, ÔÏ
∫

R+ !r(f; t)dn;�(t) dt 6
C5(r; �)n�−1 2n−2∑l=0 (l + 1)�−2El(f):äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÄÏÓÔÁÔÏÞÎÏ �ÏÌÏÖÉÔØ m = 2n × ÓÌÅÄÓÔ×ÉÉ 3.8.�ÅÏÒÅÍÁ 3:2′. ðÕÓÔØ n ∈ N, r ∈ N, � > 1, f ∈ C. �ÏÇÄÁ

∫

R+ !r(f; t)dn;�(t) dt >
C6(r; �)n�−1 2n−2∑l=0 (l + 1)�−2El(f):�ÅÏÒÅÍÕ 3:2′ ÕÍÅÓÔÎÏ ÓÏ�ÏÓÔÁ×ÉÔØ ÓÏ ÓÌÅÄÓÔ×ÉÅÍ 3.9.



30 í. ÷. âáâõûëéî, ÷. ÷. öõë÷ÓÅ ÒÅÚÕÌØÔÁÔÙ ÒÁÂÏÔÙ ÏÓÔÁÀÔÓÑ Ó�ÒÁ×ÅÄÌÉ×ÙÍÉ ÄÌÑ �ÒÏÓÔÒÁÎÓÔ×Lp (1 6 p < +∞) 2�-�ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ. äÏËÁÚÁÔÅÌØÓÔ×Á ÎÅ ÍÅ-ÎÑÀÔÓÑ.á×ÔÏÒÙ ÂÌÁÇÏÄÁÒÎÙ ÷. í. âÕÒÅ ÚÁ ÏËÁÚÁÎÎÕÀ �ÏÍÏÝØ × �ÏÇÏÔÏ×ËÅÄÁÎÎÏÊ ÓÔÁÔØÉ. ìÉÔÅÒÁÔÕÒÁ1. ó. â. óÔÅÞËÉÎ, ï �ÒÉÂÌÉÖÅÎÉÉ �ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ÓÕÍÍÁÍÉ æÅÊÅÒÁ. |�ÒÕÄÙ íéáî óóóò 62 (1961), 48{60.2. ó. â. óÔÅÞËÉÎ, ï �ÒÉÂÌÉÖÅÎÉÉ �ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ÓÕÍÍÁÍÉ æÅÊÅÒÁ. |÷ ËÎ.: ó. â. óÔÅÞËÉÎ. éÚÂÒÁÎÎÙÅ ÔÒÕÄÙ: íÁÔÅÍÁÔÉËÁ. | í. (1989), 80{91.3. í. æ. �ÉÍÁÎ, îÅËÏÔÏÒÙÅ ÌÉÎÅÊÎÙÅ �ÒÏ�ÅÓÓÙ ÓÕÍÍÉÒÏ×ÁÎÉÑ ÒÑÄÏ× æÕÒØÅ ÉÎÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅ. | äÏËÌ. áî óóóò 145, No. 4 (1962), 741{743.4. í. æ. �ÉÍÁÎ, ïÔËÌÏÎÅÎÉÅ ÇÁÒÍÏÎÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ÏÔ ÉÈ ÚÎÁÞÅÎÉÊ ÎÁ ÇÒÁÎÉ�ÅÉ ÎÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅ. | äÏËÌ. áî óóóò 145, No. 5 (1962), 1008{1009.5. í. æ. �ÉÍÁÎ, îÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅ ÆÕÎË�ÉÉ É ÌÉÎÅÊÎÙÅ ÍÅÔÏÄÙ ÓÕÍÍÉ-ÒÏ×ÁÎÉÑ ÒÑÄÏ× æÕÒØÅ. | éÚ×. áî óóóò. óÅÒ. ÍÁÔ. 29, No. 3 (1965), 587{604.6. í. æ. �ÉÍÁÎ, ï �ÒÉÂÌÉÖÅÎÉÉ ÎÅ�ÒÅÒÙ×ÎÙÈ �ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ÌÉÎÅÊÎÙ-ÍÉ Ï�ÅÒÁÔÏÒÁÍÉ, �ÏÓÔÒÏÅÎÎÙÍÉ ÎÁ ÂÁÚÅ ÉÈ ÒÑÄÏ× æÕÒØÅ. | äÏËÌ. áî óóóò187, No. 6 (1968), 1339{1342.7. í. æ. �ÉÍÁÎ, îÁÉÌÕÞÛÅÅ �ÒÉÂÌÉÖÅÎÉÅ �ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ÔÒÉÇÏÎÏÍÅ-ÔÒÉÞÅÓËÉÍÉ �ÏÌÉÎÏÍÁÍÉ É �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ ÔÉ�Á Ó×£ÒÔËÉ.|äÏËÌ. áî óóóò198, No. 4 (1971), 776{778.8. í. æ. �ÉÍÁÎ, á��ÒÏËÓÉÍÁ�ÉÑ É Ó×ÏÊÓÔ×Á �ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ. äÎÅ�ÒÏ�Å-ÔÒÏ×ÓË, 2000.9. ÷. ÷. öÕË, ï �ÒÉÂÌÉÖÅÎÉÉ 2�-�ÅÒÉÏÄÉÞÅÓËÏÊ ÆÕÎË�ÉÉ ÚÎÁÞÅÎÉÑÍÉ ÎÅËÏÔÏÒÏ-ÇÏ ÏÇÒÁÎÉÞÅÎÎÏÇÏ �ÏÌÏÖÉÔÅÌØÎÏÇÏ Ï�ÅÒÁÔÏÒÁ. II. | ÷ÅÓÔÎ. ìÅÎÉÎÇÒ. ÕÎ-ÔÁ,No. 13, ÓÅÒ. ÍÁÔÅÍ. ÍÅÈ. ÁÓÔÒ. (1967), 42{50.10. ÷. ÷. öÕË, á��ÒÏËÓÉÍÁ�ÉÑ �ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ. ì., 1982.11. ç. é. îÁÔÁÎÓÏÎ, ïÂ Ï�ÅÎËÅ ËÏÎÓÔÁÎÔ ìÅÂÅÇÁ ÓÕÍÍ ÷ÁÌÌÅ-ðÕÓÓÅÎÁ. | ÷ ËÎ.:çÅÏÍÅÔÒÉÞÅÓËÉÅ ×Ï�ÒÏÓÙ ÔÅÏÒÉÉ ÆÕÎË�ÉÊ É ÍÎÏÖÅÓÔ×. íÅÖ×ÕÚÏ×ÓËÉÊ ÔÅÍÁÔÉ-ÞÅÓËÉÊ ÓÂÏÒÎÉË ÎÁÕÞÎÙÈ ÔÒÕÄÏ×. ëÁÌÉÎÉÎ (1986), 102{108.12. ÷. ÷. öÕË, ç. é. îÁÔÁÎÓÏÎ, �ÒÉÇÏÎÏÍÅÔÒÉÞÅÓËÉÅ ÒÑÄÙ æÕÒØÅ É ÜÌÅÍÅÎÔÙÔÅÏÒÉÉ Á��ÒÏËÓÉÍÁ�ÉÉ. ì., 1983.13. á. æ. �ÉÍÁÎ, �ÅÏÒÉÑ �ÒÉÂÌÉÖÅÎÉÑ ÆÕÎË�ÉÊ ÄÅÊÓÔ×ÉÔÅÌØÎÏÇÏ �ÅÒÅÍÅÎÎÏÇÏ.í., 1960.14. í. ä. óÔÅÒÌÉÎ, ï�ÅÎËÉ �ÏÓÔÏÑÎÎÙÈ × ÏÂÒÁÔÎÙÈ ÔÅÏÒÅÍÁÈ ËÏÎÓÔÒÕËÔÉ×ÎÏÊÔÅÏÒÉÉ ÆÕÎË�ÉÊ. | äÏËÌ. áî óóóò 209, No. 6 (1973), 1296{1298.
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