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1. The Feynman Lectures on Physics Volume I, by R. P. Feynman

A procedure to determine the mantissa of a number    1 ≤ n ≤ 10 

is presented along with the appropiate FORTRAN code.

We use two tools . One ,we take successive square roots of the natural base  ( e = 2.718281 ), see table I.
The starting point is  f 1 =  e 2  . Then , f 2 = ( f 1)1/2 , 

f 3 = ( f 2)1/2   ....  f n = ( f n-1)1/2 .

According to this, the natural logarithm are 

ln (f 1 ) = 2.   , ln (f 2 ) = 1.  , ln(f 3 ) =  0.5 and so on.
The second tool is borrowed from the  Taylor series of the natural log      for small   δ    

  ln (1+ δ ) ≈   δ –   δ2/2       .                             (1)
Let a number  n,   such that  1 ≤ n ≤ 10  , be  factorized into say

n = f1   f3   f5  f8 * ( 1+ δ)                          (2)

ln (n) = ln(f1) +ln(f2) +….ln(f8)  + δ –   δ2/2       
          =  x1    + x2     + ….x8     + δ –   δ2/2           (3)  

Example:  n=10
10 = (7.38906)(1.28403)( 1.03174)( 1.01575)(  1.00391)(1.00181 )
For  the last factor   one defines, (1.00181 ) ≡ 1 +  δ,

thus  δ = 1.81E-3

ln (10) = 2 + .25 + 3.125E-2 +  0.156250E-01 +  0.390625E-02 

+(1.81E-3)  -  (1.81E-3)2 /2  = 2.302585
Once we have  ln (10) the log base ten is also obtained

by    log 10 (n) =  ln (n) / ln(10) =0.434294 ln(n) 

Table I

  i          x                          ln (X)
  1       0.738906E+01     0.200000E+01

  2       0.271828E+01     0.100000E+01

  3       0.164872E+01     0.500000E+00

  4       0.128403E+01     0.250000E+00

  5       0.113315E+01     0.125000E+00

  6       0.106449E+01     0.625000E-01

  7       0.103174E+01     0.312500E-01

  8       0.101575E+01     0.156250E-01

  9       0.100784E+01     0.781250E-02

 10       0.100391E+01     0.390625E-02

Using the code given  below

the following table is contructed.
The result of the algorithm for the natural log, is in the second column. The third column is the library function ln(x). The last column is the log base 10.
x,aprox,ln(Lib),alg10=   0.10000E+02   0.23026E+01   0.23026E+01   0.10000E+01

x,aprox,ln(Lib),alg10=   0.90000E+01   0.21972E+01   0.21972E+01   0.95424E+00

x,aprox,ln(Lib),alg10=   0.80000E+01   0.20794E+01   0.20794E+01   0.90309E+00

x,aprox,ln(Lib),alg10=   0.70000E+01   0.19459E+01   0.19459E+01   0.84510E+00

x,aprox,ln(Lib),alg10=   0.60000E+01   0.17918E+01   0.17918E+01   0.77815E+00

x,aprox,ln(Lib),alg10=   0.50000E+01   0.16094E+01   0.16094E+01   0.69897E+00

x,aprox,ln(Lib),alg10=   0.40000E+01   0.13863E+01   0.13863E+01   0.60206E+00

x,aprox,ln(Lib),alg10=   0.30000E+01   0.10986E+01   0.10986E+01   0.47712E+00

x,aprox,ln(Lib),alg10=   0.20000E+01   0.69315E+00   0.69315E+00   0.30103E+00

x,aprox,ln(Lib),alg10=   0.10000E+01   0.00000E+00   0.00000E+00   0.00000E+00
FORTRAN CODE 

c calculates log base 10   mantissa

      real mantisa

      dimension pt(15),mantisa(15)

      pwr=2.

      do 10 i=1,12

      pt(i)=exp(pwr/float(2**(i-1)) )

      mantisa(i)=pwr/float(2**(i-1))

c      print*,'i,mantisa(i),pt(i)=',i,mantisa(i),pt(i)

10    continue

c      print *,'enter positive number    1.<n<10.  '

      do 30 if=10,1,-1

      f1=float(if)

      x1=f1

      sumant=0.

      do 20 i=1,12

      If(f1.ge.pt(i))then

      f2=f1/pt(i)

      sumant=sumant+mantisa(i)

      f1=f2

      endif

20    continue

      res=f1-1.

      sumant=sumant+ res -res**2/2.

      alg10=sumant/(0.230259E+01)

      print 100,x1, sumant , log(x1) ,alg10

30    continue

100   format('x,aprox,ln(Lib),alg10=',4(2x,e12.5))

      stop

      end

