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PREFACE 

All methods fo r summin g a  divergen t serie s whic h hav e com e int o genera l 
use may b e classifie d a s mean-valu e method s o r convergenc e facto r methods . 
Corresponding to any method of either type there can be constructed a formally 
equivalent metho d o f th e othe r type . Th e räng e o f validit y o f th e corre -
sponding method s i s in genera l approximatel y th e same . Wher e ther e i s a 
difference, i t wil l be i n favo r o f th e convergenc e facto r form . A  well know n 
instance of this is f ound in the relative ranges of applicability of BorePs integral 
definition an d BorePs mean-value definition fo r the sum of a divergent series. 

The relationshi p between a  definitio n base d o n mean-values an d a  formall y 
distinct definition i n terms of convergence factors wa s one of the earlies t Prob-
lems studied in the field of divergent series, as is pointed out in the introduction 
to thi s book . Subsequentl y man y othe r result s concernin g thi s relationshi p 
have bee n obtaine d b y variou s worker s i n th e field.  Suc h result s ar e no w 
appropriately terme d convergence factor theorems . 

One may also be interested primarily in determining the conditions on a set of 
factors i n order tha t the y may preserve convergence for a  convergen t serie s or 
produce convergenc e fo r a  summabl e series , whe n introduce d int o th e term s 
of such series. Th e convergence factors used in defining the sum of a divergent 
series have this property and an additional one as well. T o distinguish between 
the tw o cases we shall designate a s convergence factors o f type I  thos e where 
only th e propert y o f maintainin g o r producin g convergenc e i s i n question . 
Factors tha t ma y be used to obtai n th e sum o f a  series will be known as con-
vergence factors of type II. 

The aim of the present work is to give a systematic treatment o f convergence 
factor theorems . Bot h type s o f convergenc e factor s ar e considered , an d the 
theory is developed for multiple series of any order as well as for simply infinite 
series. Throug h the use of Nörlund means in place of Cesäro means, the theory 
developed is considerably more general than that f ound in the existing literature. 
Many previous results thus appear as special cases of the theorems proved here, 
particularly the theorems in the third, fourth, an d fifth chapters. 

The writer takes pleasure in expressing here his appreciation of encouragement 
and assistanc e fro m variou s source s i n connectio n wit h th e preparatio n o f 
this book . H e wa s enable d t o spen d th e entir e academi c yea r o f 1934-193 5 
in residenc e a t th e Institut e fo r Advance d Stud y throug h th e ai d o f grant s 
from th e Institut e an d th e Charle s Phelp s Taf t Memoria l Fun d o f th e Uni -
versity of Cincinnati . Durin g the period ref erred to, most of the basic research 
preliminary t o th e writin g o f th e boo k wa s complete d an d a  considerabl e 
portion o f th e manuscrip t wa s prepared . I n thi s connectio n th e excellen t 
facilities fo r mathematica l wor k availabl e a t Princeto n an d th e Stimulu s o f 
the scientifi c companionshi p t o b e foun d ther e wer e extremel y helpful . Th e 
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preparation o f th e final  draf t o f th e manuscrip t wa s considerabl y facilitate d 
by the carefu l an d competen t assistanc e of Dr . W. C. Mitchell , formerly Law s 
Fellow i n Mathematic s a t th e Universit y o f Cincinnati . Furthe r hel p fro m 
the Taft Fun d has been available to bear part o f the expense for this work and 
part o f the cost of publication. Fo r al l this assistance and for th e Cooperation 
of the American Mathematical Society in accepting this book for publication in 
the Colloquium Series the writer is deeply grateful . 

CHARLES N. MOOR E 
THE UNIVERSIT Y OF CINCINNATI, 193 7 
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