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Euler (1737)

The paper ®

Euler’s Zeta numbers (n is integer implicitly) ®

Riemann (1859)

Opening remarks. Riemann Zeta function. »
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1 2pt anomaloies in yellow - see mail for room and zoom link. Sept 1 in Alice. Zoom link: https://pitp.zoom.us/j/941868631742pwd=nrP3kLJ50TgfeUQ

2 Beautiful Papers Comments Modern Papers Date Lecture  Date Shorts Room Location @
3 Onthe Number of Prime Numbers less than a Given Quantity, Riemann, 1859 1-Sep 8-Sep at 9:30am 1-Sep (Alice), 8-Sep (Alice)
4  Limits on Massless Particles, Weinberg, Witten, 1980 21-Sep 8-Sep (Alice), 21-Sep (Bob) i
5 Neur;_:l networks and physical systems with emergent collective computational 22-Sep 28-Sep . -
abilities, Hopfield, 1982 22-Sep (Alice). 28-Sep (Bob)
: = ——— .
L Gt K e . MSep  BOCtal930 5 cop (aice), B-Oct (Alice) Q
7 Why there is nothing rather than something, Coleman, 1988 £ L 9-Oct at 9:30 19-Oct 9-Oct (Alice), 19-Oct (Bob)
a c:::er;iliwzgd Scaling in Gravitational Collapse of a Massless Scalar Field 20-Oct at 1pm 26-Oct S Tl S Basel
9 Simple geodesics and Weil-Petersson volumes of moduli spaces of bordered 27.Oct 2.Nov +
Riemann surfaces, Mirzakhani, 2007 27-Oct (Skyroom), 2-Nov [Skyroom)
10 Supersymmetry and Morse Theory, Witten, 1982 Moving it to the end so PSI students can f 3~Nov 3-Nov (Skyroom), 9-Nov (Bob)
"
12 &
13
14
15
186
17
18
19
3 >
+ = Papers ~ Presentations ~
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Leonh. Euler.

circa einsmodi feries verfantur, quae prorfus funt

. Oh[‘eruationes, quas hic proferre conftitvi, plerumque

diverfae ab iis, quae etiamoum tradtari funt fo- . -

litte. Cum enim adhuc nullae aliae feries fiat confidera-. ‘
tae, nifi quarum vel terminus generalis effet datus, vel

lex faltem, qua ex datis aliquot terminis fequentes in-,”
-uenire liceret; jta hic ejusmodi potiffimum feries fum
_contemplaturus, quae neque terminum generalem proprie

fic di®um, neque legem continuationis agaofcant; fed
quarum natura per alias conditiones determinetur. De

‘huinsmodi ergo feriebus eo magis erit mirandum, fi fom-

mari poterunt, cum ad methodos fimmandi adhuc co=
gnitas neceflario vel terminus generalis, vel lex pro-
greffionis requiratur; quibus deficientibus vix alia via patere ’
videatur, qua ad fammas cognolcéndas pertingere quea=,
mus. .Ad has antem obferuationes me peculiaris feries a
Cel. Goldbach mecum communicata deduxit, cuius fam-
mationem maxime admirandam Viri Celeb, permiffu hic
primo loco fum demonfiraturus.

Theo-
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I believe that I can best convey my thanks for the honour which the
Academy has to some degree conferred on me, through my admission as one
of its correspondents, if I speedily make use of the permission thereby received
to communicate an investigation into the accumulation of the prime numbers;
a topic which perhaps seems not wholly unworthy of such a communication,
given the interest which Gauss and Dirichlet have themselves shown in it
over a lengthy period.

For this investigation my point of departure is provided by the observation
of Euler that the product

1 1

H 1 ==

n

p‘?
if one substitutes for p all prime numbers, and for n all whole numbers.
The function of the complex variable s which is*represented by these two
expressions, wherever they converge, I denote by ((s). Both expressions
converge only when the real part of s is greater than 1; at the same time an
expression for the function can easily be found which always remains valid.

I believe that I can best convey my thanks for the honour which the
Academy has to some degree conferred on me, through my admission as one
of its correspondents, if I speedily make use of the permission thereby received
to communicate an investigation into the accumulation of the prime numbers;
a topic which perhaps seems not wholly unworthy of such a communication,
given the interest which Gauss and Dirichlet have themselves shown in it
over a lengthy period.

For this investigation my point of departure is provided by the observation
of Euler that the product
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Final formula with zero typos =

In[238]:= Nzeros = 480,
mMax = 30;
tPrec = 50;

In[241]:= ClearAll[fApprox, FApprox]
1

y*-1 yloglyl

fApprox[x_] := fApprox[x] = ExpIntegralEi[Log[x]] - 2 Re[Sum[ExpIntegralEi[Log[x] ZetaZero[k]], {k, 1, Nzeros}]] +NIntegrate[ s TMa X, m}];
FApprox[x_ ?NumericQ] := FApprox[x] = Module[{xx = N[x, tPrec]}, Sum[MoebiusMu[m] /m+ fApprox[xxA (1/m)], {m, 1, mMax}]]
1
In[244]:= {Table[[x, fApprox([x]}, {x, 2, 30, 1/4}], Table[{x, fApprox[x] - E prprox['\/;]}, {x, 2, 30, 1/4}] 5

1 1 1
Tahle[{x, fApprox[x] - S prprox['\/;] o fApprox[x'/?] - . prprnx[x”S]}, {x, 2, 30, 1/4}], Table[{x, FApprox[x]}, {x, 2, 30, 1/4)]} 1/

ListLinePlot[#, Mesh » All] &;
Show[%, Plot[{Pr-imePi [x], LogIntegral[x] -1/2 LogIntegraI[\/;] }, {x, 2, 30}, PlotStyle » {{Thickness[0.005], Black}, {Thickness[0.005], Blue}]]]
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Show[%, P'Lot[{Pr'imeP'i [x], LogIntegral[x] -1/2 LogIntegraI['\/;]}, {x, 2, 32}, PlotStyle » {{Thickness[0.005], Black}, {Thickness[0.005], B1ue}]]]
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