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Here we test the adequacy of the Post method for the inversion of Lplace transforms. We only use the fifth derivative in a method that is exact in the limit of an infinite number of  derivatives. 

Post’s inversion formula states that ;

[image: image2.png]Theorem 2.1 (Post’s Inversion Formula) A function f which is continuous
on [0,0¢) and satisfies the growth condition (2) can be recovered from F(s) as

() ()

fort >0, where F® denotes the kth derivative of F.





here the derivatives are calculated at  s=k/t , k is the derivative order and t is time.

Example 1.

g(t)= exp(-at)      ,   F(s) =L{g(t)} = 1/(s+a)   
Let a=0.5  and  approximate  g(t) using the fifth derivative  i.e. k=5. 

The derivative is 

d5 F/ds5 =  5 ! (-1)5 /(s+a)5+1 
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Fig 1.    g(t)= exp(-.5*t)  and g approx
Example 2. 
g(t)= sin(at)      ,  F(s) =L{g(t)} = a/(s2 +a2)   

 Let a=1,  and  approximate  g(t) using  k=5. 

The 5th  derivative is 

d5 F/ds5 =  -3840/(s^2+1)^6*s^5+3840/(s^2+1)^5*s^3-720/(s^2+1)^4*s
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Fig 2.   g(t) = sin(at)   and gapprox 

Example 3.
g(t)= t exp(-at)      ,  F(s) =L{g(t)} = 1/(s +a) 2  

 Let a=1,  and  approximate  g(t) using  k=5. 

The 5th  derivative is 

  d5 F/ds5 = -720/(s+a)7                     

[image: image5.emf]g(t)=t exp(-at)

0.00E+00

5.00E-02

1.00E-01

1.50E-01

2.00E-01

2.50E-01

3.00E-01

3.50E-01

4.00E-01

0 1 2 3 4

g approx

g(t)=t exp(-at)


Fig.  3 .    g(t) =t*exp(-a*t)     and  g approx

Example 4 

g(t)= cos(at)      ,  F(s) =L{g(t)} = s/(s2 +a2)  

 Let a=1,  and  approximate  g(t) using  k=5. 

The 5th  derivative is 

  d5 F/ds5 = 5760/(s^2+a^2)^5*s^4-2160/(s^2+a^2)^4*s^2+120/(s^2+a^2)^3-3840*s^6/(s^2+a^2)^6
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Fig 4.   g(t) =cos(at)  , (a=1)    and g approx.

Conclusions:

We see that the approximation to the Post method with only 5 derivatives 

gives some correct semblance in the case of  exponential solutions but poor reproductions with oscillatory solutions.

FORTRAN code

c inverting Laplace transform by E. Post method

      implicit real*8(a-h,o-z)

      real*8 k

      data a ,tf, nt, nder/1.d0, 6.28d0, 40 ,5 /

c 5th derivative of F(s) = 1/(s+a)

c      deriv(s)=-120.d0/(s+a)**6

c derivative of F(s) =a/(s**2+a**2)

c      deriv(s) = -3840.d0*(a*s**5)*(1.d0/(s**2+a**2)**6)

c     $ +3840.d0*(a*s**3)/(s**2+a**2)**5

c     $-720.d0*(a*s)/(s**2+a**2)**4

c g(t)=t*exp(-a*t)   , F(s) =1/(s+a)**2 ,5 fifth derivative

c      deriv(s)= -720.d0/(s+a)**7

c      g(t)=dexp(-a*t)

c      g(t)=sin(a*t)

c      g(t)=t*exp(-a*t)

      g(t)=cos(a*t)

      deriv(s)=5760.d0*s**4/(s**2+a**2)**5

     $-2160.d0*s**2/(s**2+a**2)**4

     $+120.d0/(s**2+a**2)**3

     $-3840.d0*s**6/(s**2+a**2)**6

      pi=2.d0*dasin(1.d0)

      dt=tf/dfloat(nt)

      do 10 it=1,nt

      t=0.d0+dt*dfloat(it)

      fact=1.d0

      k=dfloat(nder)

      do 20 id=1,nder

      fact=fact*dfloat(id)

20    continue

      s=k/t

      fpost=((-1.d0)**k)*(1.d0/fact)*(k/t)**(k+1.d0)

     $ *deriv(s)

      print 100,t , fpost ,g(t)

10    continue

100   format(1x,'t,fpost,g=',3(3x,d10.3))

      stop

      end

