
Lab 8 Example and Hints - MATH 242 

FALL 2020

By Li - An Chen Lab Section 40 & 41

Introduction

In[1]:= s[n_] = Sum1  k, {k, 1, n};
vals = Table[{n, s[n]}, {n, 1, 101}];

vals[[ ;; ;; 10]] // N // TableForm

Out[3]//TableForm=

1. 1.

11. 3.01988

21. 3.64536

31. 4.02725

41. 4.30293

51. 4.51881

61. 4.69626

71. 4.84692

81. 4.97782

91. 5.09356

101. 5.19728

In[5]:= vals2 = Table[{n, s[n]}, {n, 1, 101, 10}];

vals2 // N // TableForm

Out[6]//TableForm=

1. 1.

11. 3.01988

21. 3.64536

31. 4.02725

41. 4.30293

51. 4.51881

61. 4.69626

71. 4.84692

81. 4.97782

91. 5.09356

101. 5.19728
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In[7]:= ListPlot[vals]

Out[7]=
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In[11]:= s[Infinity]

Out[11]= ∞

2     lab08_examples_hints.nb

Printed by Wolfram Mathematica Student Edition



*Looks like some time it says more-- not only diverges but it actually goes to 

infinity. 

Note: We can also use Limit[s[n],n->Infinity] instead of s[Infinity]. It might 

create a small difference in Q1(iii). 

Assignment Questions

Note : Here’s the output for your reference. You may check 

your answer with mine. But you need to submit the 

complete codes (input) and output for any credits. 

Q1

(i)
Out[19]//TableForm=

1. 1.

11. 1.55803

21. 1.59843

31. 1.61319

41. 1.62084

51. 1.62552

61. 1.62867

71. 1.63095

81. 1.63266

91. 1.63401

101. 1.63508

Out[20]=

20 40 60 80 100

1.54

1.56

1.58

1.60

1.62

1.64
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Out[21]=

π2

6

Out[22]= 0

a_k converges to 0; the series converges to Pi^2/6. 

(ii)
Out[25]//TableForm=

1. 0.

11. 0.872103

21. 1.1731

31. 1.32891

41. 1.42707

51. 1.49571

61. 1.54693

71. 1.58691

81. 1.61914

91. 1.64578

101. 1.66825

Out[26]=

20 40 60 80 100

0.5

1.0

1.5

Out[27]= Zeta′′[2]

Out[28]= 0

a_k converges to 0; the series converges to Zeta’’[2] 

Note: To see what is “Zeta” function you can type the following:

In[29]:= ? Zeta

Zeta[s] gives the Riemann zeta function ζ(s).

Zeta[s, a] gives the generalized Riemann zeta function ζ(s, a).  
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(iii)

Out[38]//TableForm=

1. 2.

11. 2.71828

21. 2.71828

31. 2.71828

41. 2.71828

51. 2.71828

61. 2.71828

71. 2.71828

81. 2.71828

91. 2.71828

101. 2.71828

Out[39]=
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The series sums to either ⅇ, if you use Limit[s[n],n->Infinity], 

or 0 ⅇ Gamma[∞,1], if you use s[Infinity]. 

Out[40]= ⅇ

Out[41]= 0 ⅇ Gamma[∞, 1]

Out[42]= 0

a_k converges to 0; the series converges to E

Q1b

(brief answer, no computation)

Q2

Note: You can find the explanation of each line of the 

codes for Q2 in lab08_slides.pdf

(i) 
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Note: The “exact” should be input as E but not e. 

Note: The For loop will not print out the result, so you need to add another line 

to print the result of “errors”

Either errors//N or Print[errors//N]works. 

Out[82]= 0.718282, 0.218282, 0.0516152, 0.0099485, 0.00161516,

0.000226273, 0.0000278602, 3.05862 × 10-6, 3.02886 × 10-7, 2.73127 × 10-8

(ii)

Out[83]=

1 2 5 10

10
-7

10
-5

0.001

0.100

(iii)

(Hint: How many terms (“n”) do we need in the partial sums t[n] in order to get an 

approximation with a small error? Do we need only few terms, or need many 

terms?)

Q3

(i) 

Note: You should change the definition of  t[n_]=... and exact=... from the codes 

from the previous problem. 

Out[88]= {0.644934, 0.394934, 0.283823, 0.221323,

0.181323, 0.153545, 0.133137, 0.117512, 0.105166, 0.0951663}
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Out[89]=
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(ii)

Hint: By “converge quickly” we mean if the partial sums come closer to the exact 

infinite series “quickly”--with fewer terms in the summation (or “n” in our setting 

here). 

In other words, does the errors (=difference between partial sums and the exact 

infinite series) go to zero quicker then errors in Q2?
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