
 
Convergence Problems     Convergence Problems     

for Trigonometric Seriesfor Trigonometric Series     
 

        Dr. Songping Zhou

 



  

Convergence Problems for Convergence Problems for 
Trigonometric SeriesTrigonometric Series  

Dr. S. P. Zhou
Zhejiang Sci-Tech University

James Chair, St Francis Xavier 
University



  

HISTORYHISTORY

Pure Mathematics consists of 
Algebra, Geometry and Analysis

Analysis belongs to Modern 
Mathematics and relates closely to 
Motion 



  

HISTORYHISTORY

Mathematics: Four key factors:
   Definition, Operation, Computation, 

Application   
              
In calculus, any others can be 

regarded as applications of Limit 
Theory 



  

HISTORYHISTORY

  No computation for series?

Then consider convergence instead! 



  

HISTORYHISTORY

  The most important series are series 
which provide bases for a space

    Taylor series, Fourier series, 
wavelets …… 



  

HISTORYHISTORY

   Fourier series have many 
important applications in Science 
and Technology 



  

CONVERGENCE OF CONVERGENCE OF 
FOURIER SERIESFOURIER SERIES

  Pointwise Convergence
  Almost Everywhere Convergence
  Uniform Convergence
  Mean Convergence

 



  

Pointwise ConvergencePointwise Convergence



  

Almost Everywhere ConvergenceAlmost Everywhere Convergence



  

Uniform ConvergenceUniform Convergence



  

Mean ConvergenceMean Convergence



  

Classes of SequencesClasses of Sequences
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Classes of SequencesClasses of Sequences

What is the Ultimate Generalization 
to Monotonicity?

MVBVS (Mean Value Bounded Variation Sequences)



  

AMS is not A Right ClassAMS is not A Right Class



  

MVBVS Essentially Generalizes MVBVS Essentially Generalizes 
all Known Classesall Known Classes



  

Uniform ConvergenceUniform Convergence



  

LL11-Convergence-Convergence



  

Class MVBVSClass MVBVS



  

The Ultimate Generalization to The Ultimate Generalization to 
MonitonicityMonitonicity



  

Development HistoryDevelopment History



  

Relationship of ClassesRelationship of Classes



  

MS:单调递减数列
(1916,1913,1923)

CQMS:拟单调数列
(1947,1948)

RBVS:剩余有界变差数
列
(2001)

GBVS:分组有界变差数
列
(2005)

NBVS:非单边有界变差
数列
(2007)

MVBVS:均值有界变差
数列

MS

CQMS

RBVS

GBVS

NBVS

MVBVS
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