
THE ACCURACY OF PRIME INTRINSIC FUNCTIONS

In  the  spring  of  1980,  Prime  was  able  to  obtain  a  copy  of  some  of  the
intrinsic  function  tests  developed  by  William  J.  Cody  Jr.  and  William
Waite.  When  the  tests  were  applied  to  the  'existing  intrinsic  function
l i b r a r y,  t h e  r e s u l t s  w e r e  d i s c o u r a g i n g .  A l m o s t  a l l  o f  t h e
approx ima t ions  exh ib i ted  accep tab le  accuracy  in  the  p r imary
approximation  interval;  however,  they  tended  to  lose  a  considerable
number  of  bits  whenever  the  input  argument  required  range  reduction.

As  a  result  of  this  testing,  a  project  was  initiated  to  correct  all
known  deficiencies.  The  project  was  divided  into  two  phases.  The
objective  of  Phase-I  was  to  release,  as  soon  as  possible,  an  acceptable
set  of  approximations,  while  Phase  II  involves  a  long  term  tuning  of
the  approximation  for  improved  results.

Phase-I  had  the  following  set  of  goals:

o  Develop  a  set  of  intrinsic  functions  with  acceptable
accuracy  across  the  entire  approximation  range.

o  The  RMS  error  will  determine  the  acceptability  of  the
routine  (approximately  0-1  bit  for  single  precision  routines
and  1-2  bits  for  double  precision  routines)  .

o  Minimize  the  degradition  of  the  execution  time  for
each  routine.  However,  accuracy  takes  precedence
over  performance.

o  The  rewrite  of  single  precision  routines  should  be
completed  and  released  prior  to  the  release  of  the
double  precision  routines.

The  objectives  of  Phase-I  have  been  completed.  The  rewritten  single
precision  routines  were  incorporated  into  Rev  18.2  and  the  improved
double  precision  routines  have  been  incorporated  into  Rev  18.3.

The  paper  by  Jesse  L.  Peters  reports  the  results  of  running  the  Cody
and  Waite  tests  on  a  Prime  850  using  Rev  18.2  of  Primos.  A  summary  of
his  results  as  "*?  >mpared  to  the  results  obtained  at  Prime  are  found  at
the  end  of  this  report.  His  reported  results  for  the  Double  Precision
Intrinsic  Functions  are  consistant  with  the  results  obtained  at  Prime
before  the  rewrite.  The  Prime  results  are  those  obtained  for  the  new
vers ions  o f  the  in t r ins ic  funct ions.  They  are  a  cons iderab le
improvement;  tuning  will  improve  the  results  even  further.
The  results  for  the  single  precision  routines  are,  for  the  most  part,
consistant;  that  is,  Mr.  Peters*  and  Prime's  results  are  essentially
the  same.  However,  there  are  several  instances  where  the  results  are
s i gn i fican t l y  d i f f e ren t .



The  difference  is  a  result  of  a  subtle  problem  in  the  tests.  In
describing  the  testing  procedures  for  the  various  Transendental
Functions,  Coty  and  Waite  warned  the  user  that  "It  is  therefore
necessary  to  "purify"  the  test  arguments  to  insure  the  E  =  0"  (see  last
paragraph,  page  140  from  their  text).*  It  appears  that  Mr.  Peters
overlooked  his  step  during  his  testing.  This  conclusion  is  based  on
the  results  based  on  the  following  table:

Prime Result Prime  Result
w i thout w i t h

Peters Result P u r i fi c a t i o n P u r i fi c a t i o n

Function Page MAX RMS MAX RMS MAX RMS
EXP(x) 15 2.55 0.70 2.55 0.69 2.55 0.70
EXP(x) 16 2.49 0.54 2.49 0.59 2.51 0.58
EXP(x) 17 6.09 3.36 6.08 3.34 2.49 0.55
SIN(x) 22 2.35 0.41 1.97 0.04 1.97 0.02
SIN(x) 23 15.99 10.56 1.95 0.08 1.95 0.01
COS(x) 24 11.64 7.00 11.63 7.06 1.96 0.37

The  above  results  show  consistant  results  in  4  of  the  6  cases  between
Prime's  tests  with  argument  purification  deleted  and  Mr.  Peters'
results.  In  addition,  it  appears  that  there  is  a  fundamental  problem
with  his  test  for  the  Sine  Function.

In  summary,  the  versions  of  the  Transcendental  Functions  that  are  now
in  Prime-delivered  software  have  acceptable  accuracy  as  measured  by  the
Cody/Waite  tests.  The  accuracy  of  the  routines  will  improve  further  as
a  result  of  long  term  Fixups.

Appendix  I  summerizes  the  RMS  and  Maximum  number  of  lost  bits  for  Primeas  compared  to  other  machines  for  most  tests.  The  page  numbers  refer
to  Mr.  Peters'  report.

♦Software  Manual
William  Waite.

for  the  Elementary  Functions  by  William  J.  Cody  and



Appendix  I

Comparison  of  Prime  Transendental  Functions
with  other  Machines  Single  Precision

Testing  SORT  (X*X)  -  X Page 9

I  Library  I  Reported  Loss  of
1  or  I  Base-B  Dig i ts  in

Base  B  j  Program  I  MRE  RMSMachine

CDC 6400 Cody 0.50 0.26
IBM/37 0 16 Cody 0.75 0.41
CDC 7600 FTN  4.6 0.50 0.00
IBM/370 16 FTX  2.2 0.75 0.24
Pr ime/Pe te rs F-77 0.00 0.00
Prime F-77 0.00 0.00

Page  10

1 1  Library 1  Reported Loss  of
1 1  o r 1  Base-■B Di.gits  in

Machine iBase  B 1  Program I MRE RMS

CDC 6400 Cody 2.00 1.31
IBM/370 16 Cody 1.00 0.81
CDC 7600 FTN  4.6 0.99 0.00
IBM/370 16 FTX  2.2 0.00 0.00
Pr ime/Pe te rs F-77 0.00 0.00
Prime F-77 0.26 0.00



Test  of  ALOG(X)  vs.  T.  S.  Expansion  of  AL0G(1  +  Y)  Page  11

Machine Base B
Library  |  Reported  Loss  ofor  j  Base-B  Digits  in
P r o g r a m  j  M R E  R M S

CDC 6400 Cody 1.00 0.00GP L3055 10 Cody 1.31 0.81
IBM/37 0 16 Cody 1.00 0.19
CDC 7600 FTN 4.7 2.00 0.09
IBM/370 16 FTX 2.2 1.00 0.29
Prime/Peters F-77 1.93 0.12
Prime F-77 1.93 0.12

Test  of  ALOG(X)  vs.  ALOG(17x/16)-ALOG(17/16) Page 12

I  Machine

CDC 6400
GP L3055
IBM/370
CDC 7600
IBM/370
Prime/Peters
Prime

Base B
Library  |  Reported  Loss  of

or  |  Base-B  Digits  in
P r o g r a m  I  M R E  R M S

2 Cody 1.67
10 Cody 1.34
16 Cody 0.99
2 FTN 4.7 1.74

16 FTX 2.2 1.00
2 F-77 3.91
2 F-77 1.97

0.00
0.83
0.57
0.02
0.53
2.07
0.00

Test  of  ALOG10(X)  vs.  ALOG10(llx/10)-ALOG10(11/10)  Page  13

Machine Base B
Library  |  Reported  Loss  of

or  I  Base-B  Digits  in
P r o g r a m  |  M R E  R M S

CDC 6400
GP L3055
IBM/370
CDC 7600
IBM/370
Prime/Peters
Prime

Cody 3.28
10 Cody 1.13
16 Cody 1.07

2 FTN 4.7 2.53
16 FTX 2.2 1.04

2 F-77 3.21
2 F-77 3.28

1.29
0.57
0.59
0.56
0.51
1.49
1.60



Test  of  ALOG(X*X)  vs.  I  2  *  ALOG(X) Page  14

Machine Base  B
Library  I  Reported  Loss  of

or  I  Base-B  Digits  in
P r o g r a m  j  M R E  R M S

CDC 6400 Cody 0.97 0.00GP L3055 10 Cody 1.00 0.42
IBM/37 0 16 Cody 0.53 0.10
CDC 7600 FTN  4.7 0.98 0.00
IBM/37 0 16 FTX  2.2 0.50 0.09
Pr ime/Pe te rs F-77 1.00 0.18
Prime F-77 1.00 0.18

Test  of  EXP(X  -  0.0625)  vs.  EXP(X)/EXP(0.625) Page  15

1 1  Library  I Reported Lose  of1 1  o r  | Base-B Dig i t s  in
Machine IBase  B 1  Program  I MRE RMS

CDC 7600 Cody 1.50 0.00
IBM/370 16 Cody 1.00 0.67
CDC 7600 FTN  4.7 1.63 0.06
IBM/370 16 FTX  2.2 1.00 0.68
Pr ime/Pe te rs F-77 2.55 0.69
Prime F-77 2.55 0.70

of  EXP(X  -  2. 8125] vs. EXP(X)/EXP(2.8125) Pag e  16

1 1  Library  | Reported Los e  of
1 j 1  o r  | Base-B Dig i ts  in

Machine IBase  B 1  Program  | MRE RMS

CDC 7600 Cody 1.55 0.00
IBM/370 16 Cody 1.00 0.55
CDC 7600 FTN  4.7 1.37 0.00
IBM/370 16 FTX  2.2 1.00 0.53
Pr ime/Pe te rs F-77 2.49 0.54
Prime F-77 2.51 0.58



Test  of  EXP(X  -  2.8125)  vs.  EXP(X)/EXP(2.8125)  Page  17

I'.l 1  Library 1 Repor ted Lose  of
1 1  or Base-■B Di.gits  inMachine IBase  B 1 Program I MRE RMS

CDC 7600 Cody 1.55 0.05
IBM/370 16 Cody 1.00 0.56
CDC 7600 FTN 4.7 1.31 0.00
IBM/370 16 FTX 2.2 1.00 0.55
Prime/Peters F-77 6.09 3.36
Prime F-77 2.49 0.55

Test  of  SIN(X)  vs.  3*SIN(X/3)  -  4*SIN(X/3)**3  Page  22

Machine Base B
Library  I  Reported  Lose  of

or  1  Base-B  Digits  in
P r o g r a m  I  M R E  R M S

CDC 6400 Cody 2.00 0.73
GP L3055 10 Cody 1.07 0.51
IBM/370 16 Cody 1.08 0.71
PDP/11 DOS 8.02 1.99 0.10
Varian  72 Fort  E3 1.87 0.00
IBM/370 16 Argonne 1.18 0.69
Prime/Peters F-77 2.35 0.41
Prime F-77 1.97 0.02

Test  of  SIN(X)  vs.  3*SIN(X/3)  -  4*SIN(X/3)**3  Page  23

Machine Base B
Library  |  Reported  Lose  ofor  j  Base-B  Digits  in
P r o g r a m  j  M R E  R M S

CDC 6400 C o d y  2 . 2 0 0.80
GP L3055 10 C o d y  2 . 2 8 0.77
IBM/370 16 C o d y  1 . 1 6 0.72
PDP/11 DOS  8.02  1.74 0.09
Varian  72 Fort  E3  13.54 8.55
IBM/370 16 Argonne  1.16 0.70
Prime/Peters F - 7 7  1 5 . 9 9 10.56
Prime F - 7 7  1 . 9 5 0.01



Test  of  COS(X)  vs.  4*C0S(X/3)**3  -  3*COS(X/3)  Page  24

I  I  L ib rary  I  Repor ted  Lose  o f
I  I  o r  I  B a s e - B  D i g i t s  i n

M a c h i n e  I B a s e  B  j  P r o g r a m  I  M R E  R M S

CDC 6400 C o d y  2 . 3 9 0.68
GP L3055 10 C o d y  1 . 3 8 0.58
IBM/370 16 C o d y  1 . 1 1 0.70
PDP/11 DOS  8.02  12.63 7.66
Varian  72 Fort  E3  12.69 7.31
IBM/370 16 Argonne  1 .16 0.69
Pr ime/Pe te rs F - 7 7  1 1 . 6 4 7.00
Prime F - 7 7  1 . 9 6 0.37

Test  of  TAN(X)  vs.  2*TAN(X/2)/(l  -  TAN(X/2)**2)  Page  25

I  I  L ib rary  I  Repor ted  Lose  o f
I  j  o r  I  B a s e - B  D i g i t s  i n

M a c h i n e  I B a s e  B  I  P r o g r a m  j  M R E  R M S

0.69
0.67
1.06
0.73
0.07

P r i m e  2  F - 7 7  2 . 0 4  0 . 0 6

Test  of  TAN(X)  vs.  2*TAN(X/2)/(l  -  TAN(X/2)**2)  Page  26

CDC 6400 Cody 2.48
IBM/370 16 Cody 1.17
CDC 6400 FTN  4.6 2.70
IBM/370 16 FTX  2.2 1.25
Pr ime/Pe te rs F-77 1 .75

1 1  Library I  Reported Lose  of
1 1  o r I  Base-•B D]Lgits  in

Machine IBase  B
i

1  Program | MRE RMS

CDC 6400 Cody 2.39 0.62
IBM/370 16 Cody 1.30 0.88
CDC 6400 FTN  4.6 2.52 0.87
IBM/37 0 16 FTX  2.2 4.10 2.75
Pr ime/Peters F-77 13.64 8.24
Prime F-77 2.10 0.72



Test  of  TAN(X)  vs.  2*TAN(X/2)/(l  -  TAN(X/2)**2)  Page  27

1 1  Library 1 Repor ted Lose  of
1 1  o r 1  Base-■B D]Lgits  in

Machine [Base  B I  Program I MRE RMS

CDC 6400 Cody 2.48 0.69
IBM/37 0 16 Cody 1.38 0.74
CDC 6400 FTN  4.6 15.53 10.53
IBM/370 16 FTX  2.2 4.97 3.61
Pr ime/Pe te rs F-77 13.85 9.14
Prime F-77 1.91 0.06

T e s t  o f  A S I N ( X )  v s .  T a y l o r  S e r i e s  P a g e  2 9

1 1  Library 1  Reported Lose  of
1 1  o r 1  Base--B D:Lgits  in

Machine IBase  B I  Program | MRE RMS

CDC 6400 Cody 0.99 0.00
IBM/37 0 16 Cody 1.00 0.64
CDC 6400 FTN  4.7 1.00 0.00
IBM/370 16 FTX  2.2 1.00 0.38
Pr ime/Pe te rs F-77 1.99 0.13
Prime F-77 1.95 0.17

Te s t  o f  A C O S ( X )  v x .  Ta y l o r  S e r i e s  P a g e  3 0

1 1  Library 1 Repor: ted Lose  of
1 1  o r 1  Base--B Dig i ts  in

Machine I Base B 1  Program I MRE RMS

CDC 6400 Cody 0.47 0.00
IBM/37 0 16 Cody 0.87 0.69
CDC 6400 FTN  4.7 0.47 0.00
IBM/37 0 16 FTX  2.2 0.87 0.75
Pr ime/Pe te rs F-77 0.47 0.22
Prime F-77 0.47 0.20



Te s t  o f  A S I N ( X )  v s .  Ta y l o r  S e r i e s  P a g e  3 1

1 1  Library 1 Repor: ted Los e  of
1 1  o r 1  Base--B D i g i t s  in

Machine IBase  B 1  Program | MRE RMS

CDC 6400 Cody 1.24 0.03
IBM/37 0 16 Cody 1.00 0.72
CDC 6400 FTN  4.7 1.24 0.00
IBM/370 16 FTX  2.2 1.00 0.75
Pr ime/Pe te rs F-77 2.54 1.13
Prime F-77 2.00 1 .14

Te s t  o f  A C O S ( X )  v x .  Ta y l o r  S e r i e s  P a g e  3 2

1 1  Library 1  Reported Lose  of
1 1  o r 1  Base-•B D;Lgits  in

Machine IBase  B 1  Program I MRE RMS

CDC 6400 Cody 1.00 0.00
IBM/37 0 16 Cody 0.99 0.29
CDC 6400 FTN  4.7 1.90 0.00
IBM/370 16 FTX  2.2 0.99 0.30
Pr ime/Pe te rs F-77 3.09 1.15
Prime F-77 2.85 1.14

Te s t  o f  A C O S ( X )  v x .  Ta y l o r  S e r i e s  P a g e  3 3

1 1  Library 1 Repor: ted Lose  of
1 1  o r 1  Base-•B D]Lgits  in

Machine IBase  B 1  Program | MRE RMS

CDC 6400 Cody 0.66 0.00
IBM/370 16 Cody 0.93 0.71
CDC 6400 FTN  4.7 0.72 0.00
IBM/370 16 FTX  2.2 0.68 0.34
Pr ime/Pe te rs F-77 1.71 0.70
Prime F-77 1.71 0.70



Test  of  ATAN(X)  vs.  Truncated  Taylor  Series Page  34

1 1  Library 1  Reported Lose  of
1 1  o r I  Base--B Di.gits  in

Machine [Base  B 1  Program | MRE RMS

CDC 6400 Cody 0.84 0.00
IBM/370 16 Cody 1.00 0 .38
CDC 7600 FTN  4.8 0.84 0.00
IBM/370 16 FTX  2.2 1.00 0.37
Pr ime/Peters F-77 1.04 0.00
Prime F-77 1.02 0.00

Test  of  ATAN(X)  vs.  ATAN(1/16)  +  ATAN((X  -  1/16)/(1  +  X/16))
Page  35

1 1  Library 1 Repor ted Lose  of
1 1  o r I  Base-•B Di:gi ts  in

Machine IBase  B I  Program I MRE RMS

CDC 6400 Cody 1.00 0.00
IBM/370 16 Cody 1.00 0.69
CDC 7600 FTN  4.8 1.00 0.00
IBM/37 0 16 FTX  2.2 1.04 0.73
Pr ime/Pe te rs F-77 2.34 0.23
Prime F-77 2.34 0.25

Test  of  2*ATAN(X)  vs.  ATAN(2X/(1  -  X*X)) Page  36

1 1  Library 1 Repor ted Lose  of
1 1  o r 1  Base-■B Dig i ts  in

Machine IBase  B 1  Program I MRE RMS

CDC 6400 Cody 2.50 0.75
IBM/370 16 Cody 0.76 0.33
CDC 7600 FTN  4.8 1.86 0.39
IBM/370 16 FTX  2.2 0.76 0.30
Pr ime/Pe te rs F-77 1.93 0.00
Prime F-77 1.93 0.00



Test  of  2*ATAN(X)  vs.  ATAN(2X/(1  -  X*X))  Page  37

I  |  L ib ra ry  I  Repor ted  Lose  o f
I  I  o r  I  B a s e - B  D i g i t s  i n

Machine  I  Base  B  j  Program  j  MRE  RMS

CDC 6400 Cody 2.34 0.05
IBM/37 0 16 Cody 1.00 0.67
CDC 7600 FTN  4.8 1.95 0.02
IBM/37 0 16 FTX  2.2 1.01 0.68
Pr ime/Pe te rs F-77 1.96 0.00
Prime F-77 1 .99 0.00

Test  of  SINH(X)  vs.  Taylor  Series  Expansion  of  SINH(X)
Page  38

1 1  Library 1 Repor ted Lose  of
1 1  o r 1  Base-•B Dig i ts  in

Machine IBase  B 1  Program I MRE RMS

CDC 6400 Cody 1.00 0.00
IBM/37 0 16 Cody 1.00 0 .48
CDC 6400 FTN  4.6 1.48 0 .08
IBM/37 0 16 FTX  2.2 1.00 0.45
Pr ime/Pe te rs F-77 1.98 0.76
Prime F-77 2.00 0.79

Test  of  COSH(X)  vs.  Taylor  Series  Expansion  of  COSH(X)
Page  39

1 1  Library 1 Repor ted Lose  of1 1  o r I  Base-■B D]Lgits  inMachine IBase  B 1  Program I MRE RMS

CDC 6400 Cody 1.00 0.00
IBM/370 16 Cody 1.00 0.85
CDC 6400 FTN  4.6 1.00 0.41
IBM/370 16 FTX  2.2 1.00 0.76
Pr ime/Peters F-77 1.90 0.71
Prime F-77 1.91 0.72



Test  of  SINH(X)  vs.  C*(SINH(X  +  1)  +  SINH(X  -  1))  Page  40

I  Machine Base B
Library  |  Reported  Lose  of

or  |  Base-B  Digits  in
P r o g r a m  j  M R E  R M S

CDC 6400 Cody 2.36 0.98
IBM/370 16 Cody 1.26 0.77
CDC 6400 FTN 4.6 2.50 1.00
IBM/370 16 FTX 2.2 1.25 0.76
Prime/Peters F-77 2.49 0.87
Prime F-77 2.63 0.89

Test  of  COSH(X)  vs.  C*(COSH(X  +  1)  +  COSH(X  -  1)  Page  41

1 1  Library Repor ted Lose  of
1 1  o r Base-■B Digits  in

Machine IBase B 1 Program MRE RMS

CDC 6400 Cody 2.04 0.98
IBM/37 0 16 Cody 1.25 0.77
CDC 6400 FTN 4.6 2.19 0.99
IBM/370 16 FTX 2.2 1.24 0.75
Prime/Peters F-77 2.58 0.87
Prime F-77 2.49 0.88

Test  of  TAHN(X)  vs  (TANH(1/8))/(1  +  TANH(X  -  1/8)TANH(1/8)
Page 42

1 1  Library Repor ted Lose  of
1 1  o r Base-■B D:Lgits  inMachine IBase B 1 Program | MRE RMS

CDC 6400 Cody 1.75 0.03
IBM/37 0 16 Cody 1.05 0.72
CDC 6400 FTN 4.6 3.90 1.81
IBM/370 16 FTX 2.2 1.05 0.72
Prime/Peters F-77 3.67 1.49
Prime F-77 3.74 1.48



Test  Of  TANH(X)  vs.  (TANH(1/8))/(1  +  TANH(X  -  1/8)TANH(1/8)
Page  43

1 1  Library 1  Repor ted Lose  of
1 1  o r I  Base-■B Dj.gi ts  in

Machine IBase  B 1  Program | MRE RMS

CDC 6400 Cody 1.73 0.00
IBM/37 0 16 Cody 1.00 0.61
CDC 6400 FTN  4.6 2.25 0.00
IBM/370 16 FTX  2.2 1.00 0.60
Pr ime/Pe te rs F-77 1 .65 0.00
Prime F-77 1 .65 0.00



APPENDIX II

Single  Precision  Results  of  the  Cody/Waite  Tests
obtained  by  Jesse  L.  Peters  and  Prime

FUNCTION PAGE TESTER LARGER EQUAL SMALLER
D i g i t
MAX

Loss
RMS

SQRT(X) PETERS
PRIME

2000
2000

0.00
0.00

0.00
0.00

SQRT(X) 10 PETERS
PRIME

2000
1923 77

0.00
0.26

0.00
0.00

ALOG(X) 11 PETERS
PRIME

592
592

1033
1033

375
375

1.93
1.93

0.12
0.12

ALOG(X) 12 PETERS
PRIME

259
1149

1741
851

3.91
1.97

2.07
0.00

ALOGIO(X) 13 PETERS
PRIME

492
399

1508
1601

3.21
3.28

1.49
1.60

ALOG(X) 14 PETERS
PRIME

1050
1050

950
950

1.00
1.00

0.18
0.18

EXP(X) 15 PETERS
PRIME

843
839

783
791

374
370

2.55
2.55

0.70
0.70

EXP(X) 16 PETERS
PRIME

868
867

830
852

302
281

2.49
2.51

0.54
0.58

EXP(X) 17 PETERS
PRIME

967
888

754
836

279
276

6.09
2.49

3.36
0.55

SIN(X) 22 PETERS
PRIME

761
430

794
927

445
643

2.35
1.97

0.41
0.02

SIN(X) 23 PETERS
PRIME

1473
422

149
934

108
644

15.99
1.95

10.56
0.01

COS(X) 24 PETERS
PRIME

1383
1646

617
354

11.64
1.96

7.00
0.37
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00*0
00*0

30*1
*0'T

Z.£fr
Z.S*

OTOT
frfrOT

££S
6£S

3WIHd
SH3i3dfr£(X)NViV

OL'O
ZL'O

IL'l
TZ/T

368T
*68T

80T
90T

3WIHd
SH3Ji3d££(X)SODV

frT'T
5T#T

58*3
60'£

LVZ
LZZ

Z.£5
535

9T3T
8£3T

awiHd
SH3tL3d3£(X)SODY

*T#T
ei*T

00'3
*S*3

8T8T
66Z.T

T8T
66T

3WIHd
SH3i3dT£(X)NISV

03'0
23'0

Lt'O
Lf'O

Z.39T
959T

£/.£
frfr£

awiHd
SH3J.3d0£(X)SODY

Z.T'0
ei#o

56*1
66'T

6Z.fr
fr9fr

516
S£6

909
T09

3WIHd
SH3i3d63(X)NISV

90*0
*T*6

T6*T
S8*£T

T£9
TT

T90T
fr£

80£
S56T

3WIHd
SH3i3dLZ(X)NViL

ZL'O
fr3*8

01*3
*9'£T

Tfr
3£8

9Z.5
33T

£8£T
9frOT

3WIHd
SHSiad93(X)NYi

90'0
LO'O

*0'3
5Z/T

£59
559

fr90T
3S0T

£83
£63

awiHd
SH3J,3d53(X)NVl



TANH(X) 42 PETERS
PRIME

966
953

430
440

604
607

3.67
3.74

1.49
1.48

TANH(X) 43 PETERS
PRIME

579
590

807
802

614
608

1.65
1.64

0.00
0.00

*  Page  Number  taken  from  J.  L.  Peters  Report



APPENDIX  III

Double  Precision  Results  of  the  Cody/Waite  Tests
obtained  by  Jesse  L.  Peters  and  Prime

FUNCTION PAGE TESTER LARGER EQUAL SMALLER
D i g i t

MAX
Loss

RMS

SQRT(X) PETERS
PRIME 1812 188

0.50
0.50 0.00

SQRT(X) 10 PETERS
PRIME 1479 521

1.00
1.00 0.00

ALOG(X) 11 PETERS
PRIME 495 986 519

23.43
1.95

18.50
0.05

ALOG(X) 11 PETERS
PRIME 827 1173

14.07
1.92

12.91
0.43

ALOGIO(X) 13 PETERS
PRIME 667 1333

15.07
3.44

13.58
1.38

ALOG(X) 14 PETERS
PRIME 576 1424

1.43
1.44

0.00
0.00

EXP(X) 15 PETERS
PRIME 389 644 967

15.92
2.38

15.92
0.77

EXP(X) 16 PETERS
PRIME 847 593 560

19.58
5.08

19.56
2.63

EXP(X) 17 PETERS
PRIME 829 560 611

19.58
5.04

19.56
2.62

SIN(X) 22 PETERS
PRIME 349 721 930

2.59
2.06

0.91
0.42

SIN(X) 23 PETERS
PRIME 375 716 909

14.01
2.07

9.25
0.47

COS(X) 24 PETERS
PRIME 1817 157 26

15.04
2.84

10.24
1.44



95*T
3S*8T

00*£
Z.S*8T

88£83639T3WItfd
SH3Ji3dTfr(X)HSOD

39*T
35*81

00*£
Z.S*8T

T3T1838651awiHd
SH3£3dOfr[X)HNIS

15*0
00*3

Z.8*T
6T*£

£601Z.06SWItfd
SH3£3d6£[X)HSOD

£0*0
9£*6

00*1
6Z.*frT

T30TTZ.63WIHd
SH3£3d8£ i[X)HNIS

96*0
9Z.*3

5£*3
fr£*fr

fr3880fr89Z.3WItfd
SH3&3dLZ <,X)NYJ,Y

Z.3*T
£fr*£

fr9*3
£8*fr

55103fr53frT3WIHd
SH3I,3d9£ 1,X)NYJ.Y

fr6*0
T3*£T

£9*3
53*frT

6993£96693WIHd
SH3Ji3dS£ {X)NYiY

6Z.*0
0T*T

00*3
00*3

90Z.Tfr63awiHd
SH3£3dfr£ <X)NYJ,Y

95*0
38*0

T8'£
T8*£

T85TfrTfrSWItfd
SH3J,3d££ {X)SODY

£6*5
36*5

83*TT
83*TT

3Z.fr835OOOT3WIHd
SH3i3d3£ (X)SODY

18*0
6£*T

£8*£
£8*£

55£T685953WIHd
SH3£3dT£ (X)NISY

fr3*0
53*0

Z.3*T
Z.fr*0

fr0Z.T963awiHd
SH313d0£ iX)SOOY

frZ/O
98*0

fr5*3
Tfr*3

T£3T0£96£T3WIHd
SHaiad63 (X)XISY

30*1
frT*£

68*3
5£*5

£18LZOl09T3WIHd
SH3tE3dLZ(X)NYi

90*T
50*01

Z.5'3
Tfr*5T

SZ.£OZL5683WIHd
SH3i3d93(X)NYI,

66*0
95*T

fr6*3
05*£

808T£OTT9T3WIHd
SH3J.3d53(X)NYJi



TANH(X)

TANH(X)

42  PETERS
PRIME  5  83

43  PETERS
P R I M E  2 8

185

1014

1232

958

5„46 4.14
4.60 2.67

3.88 0.88
2.11 0.53

Page  Number  taken  from  J.  L.  Peters  Report
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