Physics H013. Homework 6
Due Wednesday, November 16, 2011

November 4, 2011

. Evaluaie the [ollowing divergent sums using both the Euler and the
generic methods:

(a)

1+0—-14+0—-1+0+14+0+14+0—-1+..,
(b)

1+40+0—-14+14+04+0—-14+140+0+...,
(e)

1—-1+04+04+1-14+040+....

. Evaluate the following serics using both the Enler and the Borel meih-
ol s:

s ]

Y (-1)".

w0

3. Show that (! —21 4+ 41 — 6! + . .. is not Borel summable but that (040 —

A4+0+4 406140+ ... is. Compute the Borel sum of the latter

. Consider the lunction ]
- log(1 + 2).
x

Derive the [3, 3] Padé approximant stated in class
1+ﬁ3+:—:g:’+ﬁz"

Pl(z) = .
() 1+ 42 4 852 4 4.3

Similarly, work out P§(z), and verify the values given in class for z —
0.5 1, and 2.



f. The Stirling series for the Gamma linction is for n — oo,

I“{n}—{n—lj!m(E)m(f)"(n‘d' g iy T +)

n ¢ n n? ' n
where
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Ay = ]—%1
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.= _:H;;H:iﬂl'

Compute the [1,1] and [2, 2] Padé approximants for I'(z)(e/z)"y/z/2x.
Compare numerically the values so obiained with the exact unction

[or 2 — 0.2, L5, and 1.0, which are small values of . Can a more
accurate approximation be obtained by averaging P! and P57

G. Compute the first three terms of the continued-fraction coeflicients of
the series:

(a) 5
()3 (—2)",
r—0
(b) 13
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(e) Son
-4
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7. Consider a continned-fraction representation of the exponential fune-
tion in the form




Show that

1 1

=—a=1 om=_43 "%, Cintl = g n = 1.

How many terms must be included o compute e Lo 8 significant higures?



