
úÁÄÁÞÉ �Ï ËÏÍ�ÌÅËÓÎÏÍÕ ÁÎÁÌÉÚÕ 9, 24.5.2011{07.6.20111. òÁÓÓÍÏÔÒÉÍ ÆÕÎË�ÉÉ '(s) := �(s)�(s+ 1) É �(s) := (2�)−s�(s)'(s). äÏËÁÖÉÔÅ, ÞÔÏ Á) �(s) = �(−s);b) �(s) ÉÍÅÅÔ �ÏÌÀÓ ×ÔÏÒÏÇÏ �ÏÒÑÄËÁ × s = 0, �ÒÉÞÅÍ �(s)+ 12s2 ÇÏÌÏÍÏÒÆÎÁ × ÎÕÌÅ; Ó) �(s) ÉÍÅÅÔ �ÒÏÓÔÏÊ�ÏÌÀÓ Ó ×ÙÞÅÔÏÍ �(2)=2� = �=12 × s = 1; d) �(s) ÉÍÅÅÔ �ÒÏÓÔÏÊ �ÏÌÀÓ Ó ×ÙÞÅÔÏÍ −�=12 × s = −1; e) �(s)ÏÇÒÁÎÉÞÅÎÁ × �ÏÌÕ�ÏÌÏÓÁÈ � ≤ Re(s) ≤ �′; Im(s) ≥ " > 0.2. äÏËÁÖÉÔÅ, ÞÔÏ a) '(s) = ∑∞m;n=1 m−1(mn)s ; b) òÑÄ Ó ÔÅÍÉ ÖÅ ËÏÜÆÆÉ�ÉÅÎÔÁÍÉ �Ï q = exp(2�i�) ÒÁ×ÎÑÅÔÓÑf(�) = ∑∞m;n=1m−1qmn = ∑∞n=1 (∑∞m=1m−1(qn)m) = −
∑∞n=1 log(1 − qn). �ÁËÉÍ ÏÂÒÁÚÏÍ, f(�) = �i�12 −log(�(�)), ÇÄÅ �(�) = q1=24∏n≥1(1− qn); Ó) �(s) = ∫ ∞0 f(it)tsdtt �ÒÉ Re(s) > 1;d) f(�) = 12�i∫ �+i∞�−i∞ �(s)(�=i)−sds �ÒÉ � > 1; Im � > 0.3. ðÅÒÅÎÏÓÑ × �ÏÓÌÅÄÎÅÍ ÉÎÔÅÇÒÁÌÅ �ÒÑÍÕÀ �ÁÒÁÌÌÅÌØÎÏ × Re(s) = −�, ÄÏËÁÖÉÔÅ, ÞÔÏ a) f(�) =�i12�− ��12i+ 12 log(�=i)+ 12�i∫ −�+i∞

−�−i∞ �(s)(�=i)−sds; b) ××ÉÄÕ ÆÕÎË�ÉÏÎÁÌØÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ ÄÌÑ �(s), log �(−1=�) =log �(�) + 12 log(�=i); 
) q∏n≥1(1− qn)24 Ñ×ÌÑÅÔÓÑ ÍÏÄÕÌÑÒÎÏÊ ÆÏÒÍÏÊ ×ÅÓÁ 12.üÔÏ ÒÁÓÓÕÖÄÅÎÉÅ á.÷ÅÊÌÑ (ÓÌÅÄÕÑ ü.çÅËËÅ).4. ÷ ÚÁÄÁÞÅ 1 ÎÁÄÏ ÚÎÁÔØ ×ÙÞÅÔ �-ÆÕÎË�ÉÉ × s = 1. äÏËÁÖÉÔÅ, ÞÔÏ a) �(s) = 1s−1 + �(s), ÇÄÅ �(s) =
∑∞n=1 �n(s), a �n(s) := ∫ n+1n (n−s − t−s)dt; b) |�n(s)| ≤ |s|nRe s+1 ; 
) òÑÄ �(s) = ∑∞n=1 �n(s) ÁÂÓÏÌÀÔÎÏ ÉÒÁ×ÎÏÍÅÒÎÏ ÓÈÏÄÉÔÓÑ ÎÁ ËÏÍ�ÁËÔÁÈ × ÏÂÌÁÓÔÉ Re s ≥ " ÄÌÑ ÌÀÂÏÇÏ " > 0. d) ÷ÙÞÉÓÌÉÔÅ �(0).
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