| THEOREM OF THE DAY

Euler’s Product Formulafor £(s) For any complex number s having real part Re(s) > 1,
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where pq, P2, Ps, . . . arethe prime numbers.
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With his formula, Euler initiates an extended analysis &g
which culminates in a proof that the sum of the recip- |rusherreading
rocals of the primes diverges. It was presented to the
St. Petersburg Academy in 1737 and was published KyFacsimile of Eulers “Variae ob-
them in 1744 (see the facsimile on the right, courtesy dei:\r/;té%r;zsaf”ca sefies Infinitass
the wonderful Euler Archive, and spot Euler’s mlsprmt')n scholarlycommons.pacific.efuley
The convergence properties of the formula were not stud e
ied until the next century and the extension to complex

numbers is due to Riemann in his famous 1869¢&r die
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Anzahl der Primzahlen”. Web link: www.maths.tcd.igoulyMathgCoursewar@2§ (notes by Tlmothy Murphy, Euler’s formula is discussed”'nimes-lp.
¢ _ = Further reading: How Euler Did It by C. Edward Sandifer, MAA, 2007, Chapter 33.
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