RevEng

Peter Borwein -

http://www.cecm.sfu.ca/~pborwein.

Nov 2001

A Cautionary Example:

√ π .= 1 105 ∞∑ n=−∞ e−n^2/10^{10}

This is correct to over 42 billion digits but not to 43 billion digits.

• Coincidence?

• “Messing” around only works if you know where to look.

Inverse Symbolic Calculation

• What is 1.1981402347355922075?

If a0 := 1, b0 := √ 2 and

an+1 := an + bn 2 , bn+1 := √ anbn

Then lim n→∞ an = limn→∞ bn = π/2 ∫ 1 0 dt √ 1−t4 = 1.1981402347355922075...

In 1799, Gauss observed this purely numerically and wrote that this result

“will surely open a whole new field of analysis.”

• What is 3.1415926535897932385? • What is 2.7182818284590452354? • What is 14.861341617687470186? • What is (eπ √ 163 − 744)^13? (eπ √ 163 − 744)^13 = 640320 to 30 digits

• However to thirty five places it equals 640319.99999999999999999999999939032

> ID(14.861341617687470186);

  Input is not a rational of small height.

         ---------------

  Input is not a small height algebraic
  number of degree between 2 and 6.

         ---------------

  Input is not an elementary function of
  a small rational.

       ---------------

Input is not an elementary function of a
small height algebraic number.

       ---------------

No relation detected between input and
selected transcendentals.

       ---------------

Input matches: 3*Pi+2*exp(1)

         ---------------

> ID(2.856463132680503);

  Input is not a rational of small height.

         ---------------

  Input matches the following radical
     : sqrt( 2 ) + ( 3 )^(1/3)

         ---------------