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1.0000000000: gmp 2.0.2

2.00: (CPU)AMD K6-2 300MHz, (RAM)64MB,
(OS)Laserb Linux 6.0

3.00000: gee eges-2.91.66 19990314/Linux
(eges-1.1.2 release)2.7
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IEEE MPPACK
single | double | 40(decimal digits)
ADD | 5.12 5.46 0.07
SUB | 4.56 4.82 0.03
MUL | 5.12 5.46 0.004
DIV 2.28 2.28 0.001




gmp
bits | 64 | 128 | 256 | 512 | 1024
ADD | 1.60 | 1.44 | 1.30 | 1.00 | 0.69
SUB | 1.82 | 1.64 | 1.32 | 0.93 | 0.59
MUL | 0.72 | 0.46 | 0.21 | 0.08 | 0.02
DIV | 0.36 | 0.24 | 0.12 | 0.05 | 0.02
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3 Rossler Model O 0O [

Rossler Model 0 Chaos OO0 OO0 O0O00O0OOOO
O00oooogo (5]

d Y1 —(y2 + y3)
T | v Y1+ ays (1)
Y3 B+ys(y —p)
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Explicit : 7 step (6th order), p =5

h = 1/4096 h =1/8192
RN —4.8295189% + 00 —4.6293495¢e + 00
RZ —6.0714505¢ 4+ 00  —5.2090559¢ + 00
RP —4.2363258e + 00 —3.5081142¢ + 00
RM  —5.1634064e + 00 —3.8688926e + 00

Implicit : 3 step (6th order), u =5

h = 1/4096 h =1/8192
RN —3.8470654e + 00 —3.5698751e + 00
RZ —6.1574318¢ + 00  —5.2671008e + 00
RP —3.4452750e + 00 —4.6235796e + 00
RM  —3.4044998e 4+ 00  —3.5246481e + 00
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Explicit Runge-Kutta(7 steps, 6th order), 1/4096

bits
Y1 64 | 0.4200216265525560936¢1
128 | 0.377976408619610571385290835153
61628517el
256 | 0.377976408619610571367320738859
43094458944368613029228307889161
870091831326861 el
512 | 0.377976408619610571367320738859
43094458944368613029228307883875
82336351152028201398447393794661
53733881715630110980996720453677
5087158930008170385110886209¢1
bits
Yo 64 | 0.4206069565641866605e1
128 | 0.384281726114644817453441735228
07126894el
256 | 0.384281726114644817439737345962
27788033050490108557463268231946
733832416882709¢e1
512 | 0.384281726114644817439737345962
27788033050490108557463268227915
47874863034813779978274762266601
92661660747701918571439176927429
4999379636046225626945224133¢l
bits
Y3 64 | 0.8881089410076764788¢1
128 | 0.104390899870249049182852521796
157627552
256 | 0.104390899870249049188155037197
04162295035368654361370659942702
246460836084238¢e2
512 | 0.104390899870249049188155037197

04162295035368654361370659944262
02353313690460282662773677378369
07818894538423727642416612911396
9613151133762761770592852607¢2

Explicit Runge-Kutta(7 steps, 6th order), 1/8192

bits
Y1 64 | 0.8970920881422465492¢0

128 | 0.377976405520001126976329829788
31388409e1

256 | 0.377976405520001126940489649563
25782522446700452040632311437858
062608729623888¢1l

512 | 0.377976405520001126940489649563
25782522446700452040632311427345
52931089301283674221682661851212
13624691869440035120827640115549
0746826699092645607936398473¢l

bits

Yo 64 | 0.1916131702986955354¢1

128 | 0.384281723750814727385024559808
15434243el

256 | 0.384281723750814727357692052970
53884245646566454781243764789038
175785599114272¢el

512 | 0.384281723750814727357692052970

53884245646566454781243764781021
08752210586541297215637430589581
62055401694085866144932911781715
844475062002069240741570661e1

bits
Y3 64 | 0.1228232061156121429€2

128 | 0.104390900784864440853094962449
742331492

256 | 0.104390900784864440863670481963
06277723442213310665437088642699
707110051298398¢2

512 | 0.104390900784864440863670481963
06277723442213310665437088645801
68651773236312522813427674896625
74642700185083490165294408946976
7296123972527269722037232769¢2
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Extrapolation 4 Stages, 128bit

Stepsize
Y1 1/4096 | 0.377976405470760894482920610
00266069882¢1
1/8192 | 0.377976405470760905493547015
610870912591
Yo 1/4096 | 0.384281723713263047040226732
50611715412l
1/8192 | 0.384281723713263055437171714
79686423255¢el
Y3 1/4096 | 0.104390900799393972686850428
2125266792
1/8192 | 0.104390900799393969437896498
84268313596€2
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Computation Time (sec)
Stepsize: 1/1024

Runge-Kutta Extrapolation
7-6 | 3 stage | 4 stage
gmp 64 bits 146.69 167.08 364.3
gmp 128 bits 194.53 204.82 444.4
gmp 256 bits 328.71 308.55 664.8
Stepsize: 1/2048
gmp 64 bits 293.32 334.13 727.1
gmp 128 bits 388.35 409.62 888.8
gmp 256 bits 657.34 617.09 1330.0
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[1] T.Grandlund, TMG Datakonsult, GNU MPQ
The GNU Multiple Precision Arithmetic Library,
Manuscript, 1996.
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