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920635, Sy = 0.64563492063!

%It is easy to see by rewriting the sum as (1 — %) + (% — %) +...and 1 — (% - %) —

(% — %) — ... that the sum has to lie between 0 and 1

2 3
bRecall that In (1+z) =2 — & + 2= — ..
°The proof is very similar to that of the convergence in the first footnote.



Q 1) The python command

ts = [(-1)**i/(i+1) for i in range(20)]

generates the first 20 terms in the infinite series for In2. Write a program that

will print out the first twenty partial sums Sy, S1,...S19 of this series.

Q 2) Use the python function sum() which takes a list of numbers as its input
and returns the sum of all the entries to write a single line of python code that

you can write in the python interpreter that will sum up the series to a million

terms. Check that your answer does have the desired accuracy.







Q 3) The program EulerCAT.py carries out the procedure described above.
It asks the user for the number of terms to use in the original series, creates
a list of partial sums, and then repeatedly applies the Euler CAT as long as
the sequence has more than one term left. The final term that is left at the
end of the process is our estimate for the sum. The program can be shortened

considerably by using the numpy array object. Rewrite the program using this.

Q 4) The Euler CAT can be used for any alternating decreasing series. Use your

program to sum the two series

1_14_1_1 1
2 4 8 16
and
1 1+1 1+1
3 5 7 9 7

In each case start with ten terms of the original series and comment on how

accurate your final answer is. (The first series obviously sums to %, while the

second one’s sum is I).







Q 5) Write a program that will use the Aitken A? transform to sum up ¢ (2).

The exact value of ¢ (2) is %2. Determine how many significant digits can be

obtained correctly by starting from the first ten partial sums.
Q 6) As you may guess, the transformation based on A%g, = 0 (we no longer
model g,as a constant, but assume that Ag, is nearly so) is also quite powerful.
This reads, obviously
a2 (s0/ast)

AZ(1/AS,)

Write a program to implement this algorithm and use it to estimate how accurate

S(H—l) _

an answer you get for all the example series in this problem set.



