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Some examples

|-1+]1-14+1-1+1-1+1+...
| +2+4+8+16+32+64+ 128+ ...
[+l +1+]1+1+1+1+1+1+1+ ..

| +0-1+1+0-1+1+0-1+...

Divergent series are not bad! They are useful, and they converge

faster than convergent series!
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Some divergent series REALLY sum
up to infinity--- this 1s perfectly OK!

1l +%+13+%+1/5+...=C(])
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Techniques for summing series

» Note: addition 1s not infinitely commutative
e Euler summation

* Borel summation

* (Generic summation methods

« Note: addition 1s not infinitely associative

e Zeta summation

e Continued functions
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Zeta summation

(D=3 =

n=1 n

1 1 1

C(0)=1+1+1+1+1,,,=_%

1

C(—l):-1+2+3+4+5+6...=_E




Zeta summation

(D=3 =

n=1 n

1 1 1

C(0)=1+1+1+1+1,,,=_%

1

C(—l):1+2+3+4+5+6...=_E
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Zeta summation

(D=3 =

n=1 n

1 1 1

C(0)=1+1+1+1+1,,,=_%

1

C(—l):1+2+3+4+5+6...=_E
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What if we don’t know all the
terms 1n the series??

WE USE CONTINUED FUNCTIONS!
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Continued exponentials

P ) I
a (_,a[ uﬁ’ -~
00
E N
(,-n/b
n=0 Co = dyp,
C1 = ”‘]”‘U?
1 2
Co = g Uy R 3”()”-1.

—_

] 1 .

2 2 3

C3 = (o203 + 5(10(1](12 + apajas + F”U”l
)
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Example

_Z... o0/, n—1
(,,ze‘f”" _ E : (n + 1) N
’ — I‘ ' Ao

n—0 78
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Region of convergence
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