u@i+2)) (u@i+1) u@) (1Y)
vi+2)) U v v+ )lit)’

1=2,3,4,... (1.1
(u(S) U(Z)j:(l 1] 1.2)
v(2) Vv(3) 1 1
0 (1.3)
> (1) T
Record 1
. . . (v(i))’
1 u(i) v(i) o)
2 1 1 1
3 1 1 1
3 3 3
4 - e e
2 2 2



s 1 3
6 2 11

s B 15 6
24 8 424

, 108 15 12
40 8 824

q 2119 35 §E}E§
720 16 33904

9 16687 35 385875
5040 16 266992

Record 2, decimal representation

i ui) v(i)

el
oo ©ONO A WN

1.0000000000000000000
1.0000000000000000000
1.5000000000000000000
1.2272727272727272727
1.5919811320754716981
1.3652912621359223301
1.6259143463898065125
1.4452680230119254509
1.6462493742794733329
1.4965904421699103208
1.6599682226866535606



13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

1.5322783600719504053
1.6698489865938034633
1.5585257208241229626
1.6773036695729373782
1.5786387478333648910
1.68312764064 78555592
1.5945419753506000391
1.6878029952052107494
1.6074314240049626185
1.6916389111034044102
1.6180893932293433489
1.6948427726774638883
1.6270490617703653328
1.6975588668644470035
1.6346863162398378552
1.6998906784947553098

Converges very slowly. — use the

tripel accelerator ( f (t))”  — (fi(t))"

F1(t)

f(t)y  f(t+)
f(t+1) f(t+2)

f)-2f(t+D+ f(t+2)

(2.1)



Test the performance of equ. (2.1) for one-time
application.

What happens for repeated application of the tripel
accelerator:

(f@), — (fun) . - (f2(1))  —..
f1t)  f1(t+1)
flt+1) fit+2)
f1(t) -2 f2(t +1) + f1(t +2)

f2(t) =

Transform the recurrence equation (1) + tripel
accelerator equ. (2) into a fast converging r.e.!
Examine the following extension of equ. (1)

ui +2) ui+1)  u@) ) a ).
[v(i+2)j: ( v(i) v(i+1)j(bilj |
1=2,3,4,...
u@ u(?2) 11
(v(a v@j:(l J
jim )
> u()

starting with a=1, b=2.
Find a similar recurrence equation for \/2e/ 7 .

(2.2)

(3.1)

(3.2)

(3.3)



NN
SR RN

g(n) =n"-2" (4)

2¢e
— = 1.7305119588645301744...

oo — 27 1.7166976254843868125...

Converges very slowly.



n=2

12[{1_[ (k+1 )( 1)"(k+1)(rk‘jjn+1 5

2e
|/— = 1.3154892469589138281...
T

oo — 24 1.3124589515930453674...

Converges very slowly.

Check the convergence of the equs (4) and (5).
Find fast converging recurrence equations basing on the
equs (4) and (5).

[1] http://www.pi314.net/eng/miroir.php

[2] J. Guillera, J. Sondow. Double integrals and
Infinite products for some classical constants via
analytic continuations of Lerch’s transcendent.
arXiv:math/0506319v3 [math.NT]



http://www.pi314.net/eng/miroir.php
http://arxiv.org/abs/math/0506319v3

Check the following candidates for better accelerators

(f@), — (fyt))’ with

f(t) f(t+1)

1) = f(t+1) f(t+2) 2.1
f(t)=2f(t+1)+ f(t+2)

— extensions?

f()  ft+l) f(t+2)
f(t+1) f{t+2) f(t+3)
fF()=3f(t+D)+3f(t+2)— f(t+3)

F1(t) (2.3)

or
f(t)  ft+D)  f(t+2)
f(t+1) f(t+2) f(t+3)

) - f(t+2) f(t+3) f(t+4) 2.
f(t)  f(t+1) |

f(t+1) f(t+2)

or 777



