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! *¥**x*k**  Calculate sine by Talor-series expansion — *¥¥***

program taylor

implicit none

integer i, n, ns

real(8):: dx, xmax, pi

real(8), allocatable:: x(:),s1(:),s2(:)
real(8):: T_sine

character(20):: fmtl

pi = 4.0d0 * atan(1l.0d@)

fmtl = '(3f12.7)"

write (6,*) "Input number of samples for 1 period'’

read (5,*) ns

v

write (6,*) 'Your input for number of samples = ',ns

dx = 2.0d0 * pi / dfloat(ns)

allocate ( x(@:ns),s1(@:ns),s2(0:ns) )

write (6,*) 'Input maximum order of Taylor series'
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read (5,*) n

write (6,*) 'Your input maximum order of Taylor series = ',n
write (6,*)
write (6,*) ' X sin(x) T_sine(x)'

open (10,file="mysine.dat"')

do i = 0Q,ns

x(i) = dx * dble(i)
s1(i) = dsin(x(i))
s2(i) = T_sine(x(i),n)

write (C 6,fmtl) x(i), s1(i), s2(i)
write (10,fmtl) x(i), s1(i), s2(i)

end do

stop

end program taylor

E#HEIZ7O 5L t_sine.f90

| 3k %k % %k %k ¥ function T_Sine 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3k %k %k >k %k % 3%k %k %k >k k %k

function T_sine(x,n)

implicit none

integer:: k, n

real(8):: pi

real(8):: x, xp, fact_k, ak, fk
real(8):: T_sine_k

real(8):: T_sine

real(8),parameter:: eps = 1.0d-10
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pi = 4.0d0 * atan(1l.0d@)

! initalize: f(x=0) = sin(@), 0! = 1, x**@ = 1.0

T_sine_k = 0.0d0
fact_k = 1.0d0

xp = 1.0d0

! take summation sigma_( a(i)*x**i ) for i =1 to n

do k =1,n
fact_k = fact_k * dfloat(k) ! calculate factorial real(k!)

ak (-mod(Ck,2))**(k/2) / fact_k ! coefficient of the series

xXp = xp * x ! calculate xp = x**k

fk

ak * xp ! k-th order term

T_sine_k = T_sine_k + fk ! calculate summation

end do

T_sine = T_sine_k

return

end function T_sine
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=704 % In(main routine)
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Error function **

Numerical integration by trapezoid method

program trapezoid_i

implicit none

integer, parameter:: n = 1000
integer:: i

real(8):: f(@:n)

real(8):: x,x1,x2,dx
real(8):: sl,sall

real(8):: erf

real(8):: pi,rootpi

write (6,*) 'x1 ='
read (5,*%) x1
x1l = 0.0d0
write (6,*) 'x ='

read (5,*) x2

dx = ( x2-x1 ) / dfloat( n )

doi=0,n
x = x1 + dx * dfloat(i)
f(i) = exp( - x**2 )

end do

sl = 0.0d0
doi=1,n-1

sl

sl + 2.0do*f(1i)

end do
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sall = dx * 0.5d0 * ( f(@) + s1 + f(n) D

pi = 4.0d0 * atan( 1.0d0 )
rootpi = sqrt( pi )

erf = 2.0d0 / rootpi * sall

write (6,*) 'Integral F ',sall

write (6,*) 'erf(',x2,')= ',erf
stop

end program trapezoid_i
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