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First proof that infinitely many prime numbers come

in pairs

Mathematician claims breakthrough towards solving centuries-old problem.

Maggie McKee

14 May 2013

CAMBRIDGE, MASSACHUSETTS

I's a result only a mathematician could love.
Researchers hoping to get ‘2’ as the answer for a
long-sought proof involving pairs of prime
numbers are celebrating the fact that a
mathematician has wrestied the value dewn from
infinity to 70 million.

“That’s only [a factor of] 35 million away” from the
target, quips Dan Goldston, an analylic number
theorist at San Jose State University in California
who was not involved in the work. “Every step
down is a step towards the ultimate answer.”

That goal is the proof to a conjecture conceming
prime numbers. Those are the whole numbers

Mathematician Yitang Zhang has outlined a
proof of a ‘weak’ version of the twin prime
conjecture.
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Solving a Riddle of Primes

By KENNETH CHANG
Publishad: May 20, 2013
Three and five are prime numbers — that is, they are divisible only by Kl Facesoox
1 and by themselves. So are 5 and 7. And 11 and 13. And for each of
these pairs of prime numbers, the difference is 2.

W TWITTER
5 coosie+

Mathematicians have long believed B save
5‘;:’:}8;;:;:1& that there are an infinite number of 5 EMAL
%,Inﬁ'dnln?es . . such {)au's_, called ti‘\'ﬂil primes, I
i oo meaning that there will always be a
. Seea Aty larger pair than the largest one found. & PRINT
and Editors on Twitter This supposition, the so-called Twin B serRINTS
Prime Conjecture, is not necessarily

Like the science desk on Facebook.
obvious. As numbers get larger, prime
numbers become sparser among vast .
s "E WATCH TRAILER

expanses of divisible numbers. Yet still — occasionally, rarely — two
consecutive odd numbers will both be prime, the conjecture asserts.

The proof has been elusive.

But last month, a paper from a little known mathematician arrived “out of the blue” at the
journal Annals of Mathematics, said Peter Sarnak, a professor of mathematies at Princeton
University and the Institute for Advanced Study and a former editor at the journal, which
plans to publish it. The paper, by Yitang Zhang of the University of New Hampshire, does
not prove that there are an infinite number of twin primes, but it does show an infinite
number of prime pairs whose separation is less than a finite upper limit — 70 million, for
now. (Dr. Zhang used 70 million in his proof — basically an arbitrary large number where
his equations work.)

(mgymriR) 5 A 20 B # IR

main results are of the first rank ; the author
has succeeded to prove a landmark theorem
in the distribution of prime numbers.)
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Prime number breakthrough by unknown professor

A virtually unknown professor has taken a major step towards solving a numerical
problem which has baffled the finest minds in mathematics for centuries.
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This is the best partial result
we have on the twin prime
conjecture. The proof uses
an advanced form of sieve

theory.

Chen’ s theorem (1966).
There exists infinitely many
pairs p, p+2, where p is a
prime, and p+2 is either a
prime or the product of two
primes.

The Sieve of Eratosthenes, n=1 to 64
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