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Zadania?.
Fortran 95

1. Przeczytaj prace W.R. Hamiltona “On quaternions”
(http:/ivww.maths.tcd.ie/pub/HistMath/People/Hamilton/Quatern2/Quatern2.html).
Napisz modut Quaternions (Fortran95) do dziatah na kwaternionach (+, -, /,
*, conjg, norm). Zastosuj intarface i overloading (przecigzania operatoréw).
Pamietaj o mnozeniu przez liczbe (z lewej strony, z prawej strony, real, integer)

2. Napisz interfejs przypisania (=) i drukowania (q_print) kwaternionow.

3. Napisz prosty program uzywajgcy modutu Quaternions i sprawdz proste
dziatania w ciele kwaternionéw.

4. Jak wykorzystac kwaterniony w opisie obrotéw? Napisz program realizujacy
obrét wektora (napisz odpowiedni modut “wektory”) wykorzystujgcy modut
Quaternions,

Mnozenie w ciele kwaternionéw ...?
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module Quaternions

type, public :: quaternion
real :: a, b, ¢, d
end type quaternion

intrinsic :: conjg

private quat_mul_real, real_mul_quat, quat_mul_int, &
int_mul_quat, quat_mul, quat_sub, quat_div, &
quat_div_real, quat_div_int, quat_conjg

interface operator (+)
module procedure quat_add
end interface

interface operator (%)
module procedure quat_mul_real
module procedure real_mul_quat
module procedure quat_mul_int
module procedure int_mul_quat
module procedure quat_mul

end interface

interface operator (-)
module procedure quat_sub
end interface
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interface operator (/)
module procedure quat_div
! module procedure quat_div_real
! module procedure quat_div_int
end interface

interface conjg
module procedure quat_conjg
end interface

contains

function quat_add(x,y) result (res)

type(quaternion), intent(in) :: x, y
type(quaternion) :: res
res ha=xhatylha
res b=x%b+y%b
res hc=x%hct+tyhec
res 4 d=x%d+y%d
end function quat_add

function quat_sub(x,y) result (res)
type(quaternion), intent(in) :: x, y
type(quaternion) :: res
res ba=x%ha-y'ha
res 4 b=x%b-y%b
res 4c=x%hc-yhec
res 4d=x%d-y%d
end function quat_sub

function quat_conjg(x) result (res)
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type(quaternion), intent(in) :: x
type(quaternion) :: res
res ha=x%a
res % b = -(x % b)
res % ¢ = -(x % c)
res % d = -(x % d)
end function quat_conjg

function quat_mul_real(x,r) result (res)
! quat * real

type(quaternion), intent(in) :: x
real, intent(in) :: r
type(quaternion) :: res

res % a = x % a *r
res % b =x % b *r
res % ¢ = x % C *r
res % d = x % d *r
end function quat_mul_real

function real_mul_quat(r,x) result (res)
! real * quat

type(quaternion), intent(in) :: x
real, intent(in) :: r
type(quaternion) :: res

res = quat_mul_real(x,r)
end function real_mul_quat

function int_mul_quat(i,x) result (res)
! integer * quat
type(quaternion), intent(in) :: x
integer, intent(in) :: i
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type(quaternion) :: res
res = quat_mul_real(x,real(i))
end function int_mul_quat

function quat_mul_int(x,i) result (res)
! quat * integer

type(quaternion), intent(in) :: x
integer, intent(in) :: i
type(quaternion) :: res

res = int_mul_quat(i,x)
end function quat_mul_int

function quat_norm(q) result(res)

type(quaternion), intent(in) :: q
real res

real :: ap, bp, cp, dp

ap=qa

bp=q%b

cp=qhc

dp = q % d

res = sqrt(ap*ap+bp*bp+cp*cp+dp*dp)
end function quat_norm

function quat_div(x,y) result (res)

type(quaternion), intent(in) :: x, y
type(quaternion) :: res
real r

r = 1.0/quat_norm(y)**2
res = quat_mul_real(x,r)
end function quat_div
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! MULTIPLICATION

function quat_mul(x,y) result (res)
type(quaternion), intent(in) :: x, y
type(quaternion) :: res
real r

res%a=0.; res%b=0.; res¥c=0.; res%d=0.
end function quat_mul

subroutine quaternion_print(q)

type(quaternion), intent(in) :: q
real :: ap, bp, cp, dp

ap=q’a

bp=q%b

cp=q%ec

dp = q%d

print "(a1,4f12.6,a1)", "(",ap,bp,cp,dp,")"
end subroutine quaternion_print

end module Quaternions

Program Quater
use Quaternions
type(quaternion) :: u, v, w
u=quaternion(1,2,2,1)
v=quaternion(4,3,2,1)
w=utv
call quaternion_print(w)
call quaternion_print(conjg(w))
call quaternion_print (w/w)
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call quaternion_print(2.*w)
call quaternion_print(wx2.)
u = quaternion(1,0,0,0)
print *, quat_norm(u)

end program Quater

Uzupelnij moduf Quaternions o brakujace procedury, funkcje, operacje.
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