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The decimal representation of  

23.1406926327792690057290863679

        485473802661062426002119934450

        464095243423506904527835169719

        9706754 2
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  
(Gelfond’s constant [1,2,3]) 

can be computed efficiently using the algorithm consisting of 

 

** the recursion equation 

     2 4z(t+1) = (z(t)) (z(t)) 1 ; t=0,1,2,3,...     (1) 

      in implicit representation 

     
22(z(t)) z(t+1)

1
z(t+1) z(t+1)

  ; t=0,1,2,3,…               (2) 

     with the initial value                         
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z(0) 11.5704270...
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                       (3) 

** and the downstream output transformation 

     
t2y(t) = 2z(t)                                                   (4)  

 

t
e = lim  y(t)


                                                       (5) 

 

http://click.e.newscientist.com/?qs=92dc5a4d514f1d621b024b5dc96d75cbef014579d1122d493010d4cab7e2fa2e1613dc2416633871
http://click.e.newscientist.com/?qs=92dc5a4d514f1d621b024b5dc96d75cbef014579d1122d493010d4cab7e2fa2e1613dc2416633871


 

The execution records for z(t) and y(t) 

z(0) = 11.570427015766490403162879294 

           473207567885424985109… 

z(1) = 267.74582776889478038756496498 

           798080028600373336729… 

z(2) = 143375.65656832664987338822389 

           866690262137839051458… 

z(3) = 4.1113157792797497637483452975 

           783773921696458981862…* 1010 

z(4) = 3.3805834873909312153636896688 

           932243864254645512504…* 1021 

z(5) = 2.2856689430440460783150974406 

           503190734580573682175…* 1043 

y(0) = 23.14069263valid 

y(1) = 23.1406926327792690057valid 

y(2) = 23.1406926327792690057290863679 

           48547380266106valid 

y(3) = 23.1406926327792690057290863679 

           485473802661062426002119934450 

           4640952434235069045278351697valid 

 

show 

1* per recursion step in equ. (1) we obtain a    

     doubling of valid digits in y(t)  e , 

2* the present algorithm equs (1,3,4) has – 

     despite its very fast convergence – a serious 

     disadvantage: its huge intrinsic numerical 

     disbalance, z(t) increases exponentially and 

     equ. (4) reduces these values exponentially 

     to 23.14… 

 

Problems 

 



1* Modify the algorithm equs (1,3,4) so that the    

     ride on the big dipper 2* is significantly  

     reduced or completely eliminated. 

2* Discuss the possibility to invert the algorithm 

     via equ. (2): y(∞) → z(0). 

3* Discuss the function  y(∞) = f(z(0)). 

4* Read Unit 1, p. 12 

     Convergence acceleration via 

     algorithmic model „Engine + Load“.  

     Engine = fast converging dynamic input   

     follower, load = slow converging numerical   

     algorithm. 

     Try to distill from our very fast eπ algorithm 

     ** by a suitable normalization                             

     ** a high speed dynamic input follower engine. 

5* Find a eπ-similar algorithm for e
. 
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