
Ryotaro SatoGrowth orders of Ces�aro and Abel means of uniformly 
ontinuous op-erator semi-groups and 
osine fun
tionsComment.Math.Univ.Carolin. 51,3 (2010) 441 {451.Abstra
t: It will be proved that if N is a bounded nilpotent operator on a Bana
hspa
e X of order k + 1, where k � 1 is an integer, then the 
-th order Ces�aro meanC
t := 
t�
 R t0 (t� s)
�1T (s)ds and Abel mean A� := � R10 e��sT (s)ds of the uniformly
ontinuous semigroup (T (t))t�0 of bounded linear operators on X generated by iaI +N ,where 0 6= a 2 R, satisfy that (a) kC
t k � tk�
 (t ! 1) for all 0 < 
 � k + 1; (b)kC
t k � t�1 (t!1) for all 
 � k + 1; (
) kA�k � � (� # 0). A similar result will be alsoproved for the uniformly 
ontinuous 
osine fun
tion (C(t))t�0 of bounded linear operatorson X generated by (iaI +N)2.Keywords: Ces�aro mean, Abel mean, growth order, uniformly 
ontinuous operator semi-group and 
osine fun
tionAMS Subje
t Classi�
ation: 47D06, 47D09, 47A35Referen
es[1℄ Chen J.-C., Sato R., Shaw S.-Y., Growth orders of Ces�aro and Abel means of fun
tions inBana
h spa
es, Taiwanese J. Math., to appear.[2℄ Li Y.-C., Sato R., Shaw S.-Y., Boundedness and growth orders of means of dis
rete and
ontinuous semigroups of operators, Studia Math. 187 (2008), 1{35.[3℄ Sato R., On ergodi
 averages and the range of a 
losed operator , Taiwanese J. Math. 10(2006), 1193{1223.[4℄ Sova M., Cosine operator fun
tions, Rozprawy Math. 49 (1966), 1{47.[5℄ Tomilov Y., Zem�anek J., A new way of 
onstru
ting examples in operator ergodi
 theory,Math. Pro
. Cambridge Philos. So
. 137 (2004), 209{225.

1


