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Fundamental strip
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The most basic example: the Gamma function
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Plot of the gamma function




Plot of the gamma function




Analytic functions as data structures
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"PF’s complex analysis is symbolic computation.”

Bruno Salvy
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Singularities and asymptotics
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Singularities and asymptotics
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Again, the most basic example
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Again, the most basic example
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Again, the most basic example
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Harmonic sums

base function

Mellin transform



Harmonic sums

base function harmonic sum
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Mellin transform



Harmonic sums

base function harmonic sum
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Mellin transform )
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generalized Dirichlet series



fi(z) = exp(—2x)

Zigzag method




Zigzag method
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Zigzag method
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Zigzag method
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Zigzag method
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Zigzag method
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Zigzag method
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Zigzag method
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Average case analysis of algorithms
and
harmonic sums

De Bruijn, average height of Z kb d(k) exp(—k>/n)

Knuth, Rice, planar trees k>1

1972 , , ,

Knuth, 1973 radix  exchange Z 27 (exp(—n/2) — 1+ n/27)
sorting i>1

Sedgewick, odd-even merge Z VAF (k) exp(—k*/7)

1978 E>1

Kemp, 1979 register  alloca- Z k%2 (2k) exp(—16k> /n)
tion E>1



Average case analysis of algorithms

and

harmonic sums

A very non-exhaustive list

Flajolet, average height of
Odlyzko, simple trees
1981/1982

Flajolet, retrieval of multi-
Puech, dimensional data
1983/1986

Fayolle, multi-access
Flajolet, brodcast channel
Hofri, 1986
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Average case analysis of algorithms

Flajolet,
Richmond,
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Mahmoud,
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and

harmonic sums
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Average case analysis of algorithms
and
harmonic sums
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Gandouet,
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Why so many exponentials?
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Register allocation for binary trees

local behaviour of E(z) at z =1/4
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Mellin transform
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Register allocation for binary trees
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Register allocation for binary trees
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Register allocation for binary trees
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Reglster allocatlon for blnaly trees
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Register allocation for binary trees
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Register allocation for binary trees

P(logy t) = Z Mt*mﬁ — Z M exp(—2milog,(t))

parrs In2 parrs In2
IT(x1)| =~ 5.5 1077
2.x10°6
IT(x2)| ~2.510713
1.x10°°
IT(x3)| ~1.41071°
0 ———
02| 03 04 |05 06/07 08 09| 1.0
~1.x 1076 C ~ —0.66
-2.%x 1074




Other topics

— Rice formula
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— Poisson-Mellin-Newton cycle
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Other topics
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21 pages. For published version, see [2].

, Mellin transforms and asymptotics: Finite differences and Rice’s
integrals, Theoretical Computer Science, 144 (1995), pp. 101-124.

For preliminary version, see [1].




Other topics

— magic duality

F(z) = > on)(=2)", F(z) = - 3 $(-n)(—2) "4
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(see Analytic combinatorics, p. 238, for references)

— Mellin-Perron formula
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