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Reference;

1.Julian Havil,  Gamma , Exploring Euler’s Constant, Princeton 
University Press, page 173.

We integrate the following equation and compare the result with the approximation   x/ log(x) .
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The initial conditions are taken at x=10, where pi(10.) = 4.3429 using (x/logx)   and    d (pi) /dx at x=10 ≈ 0.246 again from  the derivative of ( x/log(x).

The FORTRAN code used is 

c function  pi(x) =The number of primes Le. x

c see Gamma , Exploring Euler's Constant by Julian Havil

      dhalf(x)= 1./log(sqrt(x)) - 1./(log(sqrt(x)))**2

      x0=10.

c      xf=1500.

      xf=1000.

      dx=.1

      nstep=int((xf-x0)/dx)

      kprint=int(float(nstep)/60.)

      kount=kprint

      pi0=4.3429

      pi1= pi0+.246*dx

      print 100, x0,pi0,x0/log(x0)

      do 10 i=2,nstep

      x=x0+dx*float(i)

      pi2=2.*pi1-pi0-dx*(1./(2.*(x-dx)))*(pi1-pi0)*dhalf(x-dx)

      if(i.eq.kount) then

      print 100, x, pi2  ,x/log(x)

      kount=kount+kprint

      endif

      pi0=pi1

      pi1=pi2

10    continue

      print 100,x,pi2 ,x/log(x)

100   format('x,primecount, x/log(x)=', 3(3x,e11.4))

      stop

      end

x,primecount, x/log(x)=    0.1000E+02    0.4343E+01    0.4343E+01

x,primecount, x/log(x)=    0.2640E+02    0.8183E+01    0.8065E+01

x,primecount, x/log(x)=    0.4280E+02    0.1174E+02    0.1139E+02

x,primecount, x/log(x)=    0.5920E+02    0.1513E+02    0.1451E+02

x,primecount, x/log(x)=    0.7560E+02    0.1840E+02    0.1748E+02

x,primecount, x/log(x)=    0.9200E+02    0.2158E+02    0.2035E+02

x,primecount, x/log(x)=    0.1084E+03    0.2470E+02    0.2313E+02

x,primecount, x/log(x)=    0.1248E+03    0.2777E+02    0.2586E+02

x,primecount, x/log(x)=    0.1412E+03    0.3078E+02    0.2852E+02

x,primecount, x/log(x)=    0.1576E+03    0.3375E+02    0.3115E+02

x,primecount, x/log(x)=    0.1740E+03    0.3672E+02    0.3373E+02

x,primecount, x/log(x)=    0.1904E+03    0.3969E+02    0.3627E+02

x,primecount, x/log(x)=    0.2068E+03    0.4266E+02    0.3879E+02

x,primecount, x/log(x)=    0.2232E+03    0.4563E+02    0.4127E+02

x,primecount, x/log(x)=    0.2396E+03    0.4860E+02    0.4373E+02

x,primecount, x/log(x)=    0.2560E+03    0.5157E+02    0.4617E+02

x,primecount, x/log(x)=    0.2724E+03    0.5454E+02    0.4858E+02

x,primecount, x/log(x)=    0.2888E+03    0.5751E+02    0.5097E+02

x,primecount, x/log(x)=    0.3052E+03    0.6048E+02    0.5335E+02

x,primecount, x/log(x)=    0.3216E+03    0.6345E+02    0.5570E+02

x,primecount, x/log(x)=    0.3380E+03    0.6642E+02    0.5805E+02

x,primecount, x/log(x)=    0.3544E+03    0.6938E+02    0.6037E+02

x,primecount, x/log(x)=    0.3708E+03    0.7235E+02    0.6268E+02

x,primecount, x/log(x)=    0.3872E+03    0.7532E+02    0.6498E+02

x,primecount, x/log(x)=    0.4036E+03    0.7829E+02    0.6726E+02

x,primecount, x/log(x)=    0.4200E+03    0.8126E+02    0.6953E+02

x,primecount, x/log(x)=    0.4364E+03    0.8423E+02    0.7179E+02

x,primecount, x/log(x)=    0.4528E+03    0.8720E+02    0.7404E+02

x,primecount, x/log(x)=    0.4692E+03    0.9017E+02    0.7628E+02

x,primecount, x/log(x)=    0.4856E+03    0.9314E+02    0.7851E+02

x,primecount, x/log(x)=    0.5020E+03    0.9611E+02    0.8073E+02

x,primecount, x/log(x)=    0.5184E+03    0.9908E+02    0.8293E+02

x,primecount, x/log(x)=    0.5348E+03    0.1020E+03    0.8513E+02

x,primecount, x/log(x)=    0.5512E+03    0.1050E+03    0.8732E+02

x,primecount, x/log(x)=    0.5676E+03    0.1080E+03    0.8951E+02

x,primecount, x/log(x)=    0.5840E+03    0.1110E+03    0.9168E+02

x,primecount, x/log(x)=    0.6004E+03    0.1139E+03    0.9385E+02

x,primecount, x/log(x)=    0.6168E+03    0.1169E+03    0.9601E+02

x,primecount, x/log(x)=    0.6332E+03    0.1199E+03    0.9816E+02

x,primecount, x/log(x)=    0.6496E+03    0.1228E+03    0.1003E+03

x,primecount, x/log(x)=    0.6660E+03    0.1258E+03    0.1024E+03

x,primecount, x/log(x)=    0.6824E+03    0.1288E+03    0.1046E+03

x,primecount, x/log(x)=    0.6988E+03    0.1317E+03    0.1067E+03

x,primecount, x/log(x)=    0.7152E+03    0.1347E+03    0.1088E+03

x,primecount, x/log(x)=    0.7316E+03    0.1377E+03    0.1109E+03

x,primecount, x/log(x)=    0.7480E+03    0.1406E+03    0.1130E+03

x,primecount, x/log(x)=    0.7644E+03    0.1436E+03    0.1151E+03

x,primecount, x/log(x)=    0.7808E+03    0.1466E+03    0.1172E+03

x,primecount, x/log(x)=    0.7972E+03    0.1495E+03    0.1193E+03

x,primecount, x/log(x)=    0.8136E+03    0.1525E+03    0.1214E+03

x,primecount, x/log(x)=    0.8300E+03    0.1555E+03    0.1235E+03

x,primecount, x/log(x)=    0.8464E+03    0.1584E+03    0.1256E+03

x,primecount, x/log(x)=    0.8628E+03    0.1614E+03    0.1276E+03

x,primecount, x/log(x)=    0.8792E+03    0.1644E+03    0.1297E+03

x,primecount, x/log(x)=    0.8956E+03    0.1673E+03    0.1318E+03

x,primecount, x/log(x)=    0.9120E+03    0.1703E+03    0.1338E+03

x,primecount, x/log(x)=    0.9284E+03    0.1733E+03    0.1359E+03

x,primecount, x/log(x)=    0.9448E+03    0.1763E+03    0.1379E+03

x,primecount, x/log(x)=    0.9612E+03    0.1792E+03    0.1399E+03

x,primecount, x/log(x)=    0.9776E+03    0.1822E+03    0.1420E+03

x,primecount, x/log(x)=    0.9940E+03    0.1852E+03    0.1440E+03

x,primecount, x/log(x)=    0.9999E+03    0.1862E+03    0.1448E+03

