THEOREM OF THE DAY

Vaughan Pratt’s Theorem Primality testing isin NP.

Registered Certificate of Primality

Issued by the Primality Certification Board
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It is hereby confirmed that 2,444 ,729,759  has been certified prime.

Signed: Date: 1 september, 1975

TheL ucastest (not to be confused with theucas-Lehmer teysays:aninteger N > 2 isprimeif and only if an integer ¢ can be found such that

¢Vt modN = 1 and, for all prime factors p of N — 1, c™2/P mod N # 1. Thenc certifies the primality oN but the prime factors may need

certifying in their turn. Here, 2444789759 terminates aalbed Cunningham chain of length 8:N — 1 = 2 x p for a primep, and this repeats
seven times. Nevertheless, eventually small primes facter reached (say 3-digits or less) which may be certifiegttiyr from a dictionary.

NP is the class of those decision (Yes-No) problems for whicles-dertificate may stated and checked in an amount of time

which is a polynomial in the input size. For a candidate prie 2, aNo is certified by any proper prime factor df but a
Yes seems to require an exhaustive proof that no such fax&isePratt showed that certification by repeated Lucdsviar

testing could be achieved using no more than about Allbiis and checked in no more than aboutllbgsteps.
Web link: maths-people.anu.edu/abrenfpd/AdvCom2t.pdf The Cunningham chain | found ptimerecords.dk

Further reading: Algorithmsand Complexity, 2nd edition by Herbert S. Wilf, A K Peters, 2003.
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