Math 162:   Class discussion
14 February 2020
Numerical series, continued
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(a) What is an infinite series?   Explain precisely what it means for a series Σ an to converge.  What does it mean to say that a series diverges?  What is meant by the sum of a series?   In what sense is a series a particular type of sequence?  Why is it important to distinguish between the sequence of partial sums and the sequence of “atoms”?  What is a positive series?
(b) Discuss the rules for convergence (and divergence) of a sum, difference, or constant multiple of a series.  
(c)   What characterizes a geometric series?  When is a geometric series convergent?  How would one find the sum of a convergent geometric series?
(d) For each of the following series,  an, determine convergence or divergence.  If the series converges, are you able to find its sum?     
(a)    (-1)n      (b)    4n / 3n    (c)   3 / 4n      (d)     9n / 8n
(e)   Explain the unexpected behavior of the harmonic series   .   
(f) State and justify the nth term test for divergence. 
(g) For each of the following series,  an, determine convergence or divergence.  If the series converges, are you able to find its sum?   (a)    arctan (k)          (b)   e-n         (c)   (1/2n + 1/3n)    
(d)       (e)   
 (f)          (g)         (h)     
(h)    State the Comparison Test for positive series.
(i) Determine convergence or divergence of .   Why is this series called “telescoping”?
(j) Using the Comparison Test and the result of question (i), show that  converges.  What can you deduce about 
(k) Determine convergence or divergence of 
(l) Determine convergence or divergence of .   
(m)  Determine convergence or divergence of
 .   
(n) Determine convergence or divergence of .   
(o) Determine convergence or divergence of .   

With the exception of the geometrical series, there does not exist in all of mathematics a single infinite series, the sum of which has been rigorously determined.  In other words, the things which are the most important in mathematics are also those which have the least foundation.
-  Niels Henrik Abel  (1802 – 1829)
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