I This is a test program for the FM 1.4 multiple-precision rational arithmetic package.
I All of the rational arithmetic routines are tested.
I If all tests are completed successfully, this line is printed:
1 499 cases tested. No errors were found.
module sum_r
interface sum_rat
module procedure sum@
module procedure suml
module procedure sum2
end interface
contains
function sum@(a, b) result (return_value)
I Function that returns a rational result.
use fm_rational_arithmetic
implicit none
type (fm_rational) :: a, b, return_value
intent (in) :: a, b
return_value = a + b
end function sum@
function sumlCa, b) result (return_value)
I Function that returns a rational vector result.
use fm_rational_arithmetic
implicit none

type (fm_rational) :: a(3), b(3), return_value(3)
intent (in) :: a, b

integer :: j
do j=1, 3

return_value(j) = a(j) + b(j)
enddo

end function suml
function sum2(a, b) result (return_value)
I Function that returns a rational matrix result.

use fm_rational_arithmetic

implicit none

type (fm_rational) :: a(3, 3), b(3, 3), return_value(3, 3)
intent (in) :: a, b

integer :: j, k

do j=1, 3
do k=1, 3
return_value(j, k) = a(j, k) + b(j, k)
enddo

enddo



end function sum2
end module sum_r
module test_rational

use fmvals
use fmzm
use fm_rational_arithmetic

type (fm_rational), save :: a, b, ¢, d, result, correct, &
avec(3), bvec(3), cvec(3), dvec(3), &
amat(3, 3), bmat(3, 3), cmat(3, 3), dmat(3, 3)

Declare the derived type variables of type (fm), (im).
These are in the form that would be found in a user program.

type (fm), save :: mfml, mfm2, mfmvec(3), mfmmat(3, 3)
type (im), save :: miml, mim2, mim3, mimvec(3), mimmat(3, 3), amat_im(3, 6)

These are the variables that are not multiple precision.

integer, save :: jl, jv(3), jv2(3, 3)

real, save :: rl, rsmall, rv(3), rv2(3, 3)

double precision, save :: dl, dsmall, dv(3), dv2(3, 3)
complex, save :: cl, cv(3), cv2(3, 3)

complex (kind(0.0d@)), save :: cdl, cdv(3), cdv2(3, 3)

character(100), save :: stl, st2, stv2(3, 3)
integer, save :: klog, kwsave, ml(2), ncase, nerror
real, save :: timel, time2

logical, external :: imcompare

contains

subroutine testl
implicit none
integer :: j, k

write Ckw, "(/' Testing input and output conversion for rationals.')")
kwsave = kw

ncase is the number of cases tested.

ncase = 1

result = to_fm_rational( 2, 3 )
correct = 0

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) ' to_fm_rational( 2, 3 ) '
kw = klog

call fm_print_rational(result)
kw = kwsave
write (klog,*) ' '

miml = 2
call imeq(miml%mim, correct¥%numerator)
miml = 3

call imeg(miml%mim, correct¥%denominator)



Use the .not. because fmcompare returns false for special cases like md = unknown,
and these should be treated as errors for these tests.

if C (.not. imcompare(result¥numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' to_fm_rational')

endif

ncase = 2

result = to_fm_rational( -2, 3 )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) ' to_fm_rational( -2, 3 ) '
kw = klog

call fm_print_rational(result)
kw = kwsave
write (klog,*) ' '

miml = -2

call imeg(miml%mim, correct¥numerator)

miml = 3

call imeq(miml%mim, correct¥%denominator)

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' to_fm_rational')

endif

ncase = 3

result = to_fm_rational( 2, -3 )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) ' to_fm_rational( 2, -3 ) '
kw = klog

call fm_print_rational(result)
kw = kwsave
write (klog,*) ' '

miml = -2

call imeg(miml%mim, correct%numerator)

miml = 3

call imeq(miml%mim, correct¥%denominator)

if C (.not. imcompare(result¥numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' to_fm_rational')

endif

ncase = 4

result = to_fm_rational( -2, -3 )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) ' to_fm_rational( -2, -3 ) '
kw = klog

call fm_print_rational(result)
kw = kwsave
write (klog,*) ' '

miml = 2
call imeg(miml%mim, correct¥numerator)
miml = 3

call imeg(miml%mim, correct¥%denominator)



v

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &

(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' to_fm_rational')

endif

ncase = 5

result = to_fm_rational( 12, 36 )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) ' to_fm_rational(C 12, 36 ) '
kw = klog

call fm_print_rational(result)
kw = kwsave
write (klog,*) ' '

miml = 1

call imeg(miml%mim, correct%numerator)

miml = 3

call imeg(miml%mim, correct¥%denominator)

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' to_fm_rational')

endif

ncase = 6

result = to_fm_rational( 84, 36 )
write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) ' to_fm_rational( 84, 36 ) '
kw = klog

call fm_print_rational(result)
kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( 7, 3 )

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' to_fm_rational')

endif

ncase = 7

result = to_fm_rational( to_im('3141592653589776"'), to_im('271828182829") )
write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " to_fm_rational( to_im('3141592653589776'), to_im('271828182829') ) "
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('101341698502896"'), to_im('8768651059') )

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥denominator, '==', correct¥denominator)) ) then
call errprtrm(' to_fm_rational')

endif

ncase = 8

a = to_fm_rational( to_im('3141592653589776'), to_im('271828182829') )
result = a

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase



write (klog,*) " result = a '
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('101341698502896"'), to_im('8768651059') )

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment")

endif

ncase = 9

a = to_fm_rational( '3141592653589776"' ) / to_im('271828182829")

result = a

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " result = a = to_fm_rational( '3141592653589776"' ) / to_im('271828182829') "

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('101341698502896"'), to_im('8768651059') )

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment")

endif

ncase = 10

a = to_fm_rational( '3141592653589776 / 271828182829" )

result = a

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " result = a = to_fm_rational( '3141592653589776 / 271828182829' ) "

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('101341698502896"'), to_im('8768651059') )

if C (.not. imcompare(result¥%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')

endif

ncase = 11

a = to_fm_rational( '3141592653589776"', '271828182829' )

result = a

write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase

write (klog,*) " result = a = to_fm_rational( '3141592653589776', '271828182829' ) "

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('101341698502896'), to_im('8768651059') )

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')

endif



ncase = 12
result = 314159
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result = 314159 "
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('314159"), to_im('1") )

if C (.not. imcompare(result%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')

endif

ncase = 13

result = -314159
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result = -314159 "
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('-314159"), to_im('1") )

if C (.not. imcompare(result%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')

endif

ncase = 14

result = to_im('3141592653589793")
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result = to_im('3141592653589793') "
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('3141592653589793"), to_im('1") )

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')

endif

ncase = 15

result = to_im('-3141592653589793")
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result = to_im('-3141592653589793') "
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('-3141592653589793"'), to_im('1") )

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &

v v

(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then



call errprtrm(' = assignment')
endif

ncase = 16

result = to_fm_rational( 31, 47 )
miml = rational_numerator( result )
write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " miml = rational_numerator( result ) "
kw = klog

call im_print(miml)
kw = kwsave
write (klog,*) ' '

mim2 = 31

if C (.not. imcompare(miml%mim, '==', mim2%mim)) ) then
call errprtrm(' = assignment')

endif

ncase = 17

result = to_fm_rational( 31, 47 )
miml = rational_denominator( to_fm_rational( 31, 47 ) )
write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " miml = rational_denominator( to_fm_rational( 31, 47 ) ) "
kw = klog

call im_print(miml)
kw = kwsave
write (klog,*) ' '

mim2 = 47

if C (.not. imcompare(miml%mim, '==', mim2%mim)) ) then
call errprtrm(' = assignment')

endif

ncase = 18

avec = 31

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " avec = 31"

do j=1, 3
kw = klog

write (klog, "(Ca, i1, a)") " avec(", j, ") ="
call fm_print_rationalCavec(j))

kw = kwsave

write (klog,*) " '

correct = to_fm_rational( 31 )

if C (.not. imcompare(avec(j)%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 19

avec = to_fm_rational( to_im('101341698502896"'), to_im('8768651059') )
write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " avec = to_fm_rational( to_im('101341698502896"'), to_im('8768651059') )"
do j=1, 3

kw = klog



write (klog, "(Ca, i1, a)") " avec(", j, ") ="

call fm_print_rationalCavec(j))

kw = kwsave

write (klog,*) " '

correct = to_fm_rational( to_im('101341698502896"'), to_im('8768651059"') )

if C (.not. imcompare(avec(j)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct¥denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 20

avec = to_im('101341698502896")
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " avec = to_im('101341698502896"')"
do j=1, 3

kw = klog

write (klog, "Ca, il, a)") " avec(", j, ") ="
call fm_print_rational(Cavec(j))

kw = kwsave

write (klog,*) ' '

correct = to_im('101341698502896")

if C (.not. imcompare(avec(j)%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 21

jv(1:3) = (/ 31, -41, 59 /)
avec = (/ 31, -41, 59 /)
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " avec = (/ 31, -41, 59 /)"
do j=1, 3

kw = klog

write (klog, "Ca, il, a)") " avec(", j, ") ="
call fm_print_rational(Cavec(j))

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( jv(3j) )

if C (.not. imcompare(avec(j)%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase 22

jv(1:3) = (/ 31, -41, 59 /)
avec = to_fm_rational( (/ 31, -41, 59 /) )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " avec = to_fm_rational( (/ 31, -41, 59 /) )"
do j=1, 3

kw = klog

write (klog, "Ca, il, a)") " avec(", j, ") ="
call fm_print_rational(Cavec(j))



kw = kwsave
write (klog,*) " '
correct = to_fm_rational( jv(j) )

if C (.not. imcompare(avec(j)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 23
jv(l:3) = (/ 31, -41, 59 /)
avec = jv
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " avec = jv(1:3)"
do j=1, 3
kw = klog

write (klog, "(Ca, il, a)") " avec(", j, ") ="
call fm_print_rationalCavec(j))

kw = kwsave

write (klog,*) " '

correct = to_fm_rational( jv(j) )

if C (.not. imcompare(avec(j)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 24

mimvec(1:3) = (/ 31, -41, 59 /)
avec = to_fm_rational( to_im( (/ 31, -41, 59 /) ) )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " avec = to_im( (/ 31, -41, 59 /) )"
do j=1, 3

kw = klog

write (klog, "(Ca, il, a)") " avec(", j, ") ="
call fm_print_rationalCavec(j))

kw = kwsave

write (klog,*) " '

correct = to_fm_rational( mimvec(j) )

if C (.not. imcompare(avec(j)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 25

mimvec(1:3) = (/ 31, -41, 59 /)
avec = to_im( (/ 31, -41, 59 /) )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " avec = to_im( (/ 31, -41, 59 /) )"
do j=1, 3

kw = klog

write (klog, "(Ca, i1, a)") " avec(", j, ") ="
call fm_print_rationalCavec(j))
kw = kwsave



write (klog,*) ' '
correct = to_fm_rational( mimvec(j) )

if C (.not. imcompare(avec(j)%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 26

mimvec(1:3) = (/ 31, -41, 59 /)
avec = mimvec
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " avec = mimvec(1l:3)"
do j=1, 3

kw = klog

write (klog, "Ca, il, a)") " avec(", j, ") ="
call fm_print_rational(Cavec(j))

kw = kwsave

write (klog,*) " '

correct = to_fm_rational( mimvec(j) )

if C (.not. imcompare(avec(j)%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 27
bvec(1:3) = (/ to_fm_rational( to_im('101341698502896'), to_im('8768651059') ), &
to_fm_rational( -41, 43 ), &

to_fm_rational( 314, 159 ) /)

avec = (/ to_fm_rational( to_im('101341698502896"'), to_im('8768651059') ), &
to_fm_rational( -41, 43 ), &
to_fm_rational( 314, 159 ) /)

write (klog,*) " '

write (klog, "(a, 16)") ' ncase = ', ncase
write (klog,*) " avec = (/ to_fm_rational( to_im('101341698502896'), ..."
do j=1, 3

kw = klog

write (klog, "Ca, il, a)") " avec(", j, ") ="
call fm_print_rational(Cavec(j))

kw = kwsave

write (klog,*) " '

correct = bvec(j)

if C (.not. imcompare(avec(j)%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 28
bvec(1:3) = (/ to_fm_rational( to_im('101341698502896'), to_im('8768651059') ), &
to_fm_rational( -41, 43 ), &

to_fm_rational( 314, 159 ) /)
avec = bvec
write (klog,*) ' '
write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " avec = bvec"



do j=1, 3
kw = klog
write (klog, "(Ca, il, a)") " avec(", j, ") ="
call fm_print_rationalCavec(j))
kw = kwsave
write (klog,*) " '
correct = bvec(j)

if C (.not. imcompare(avec(j)%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(avec(j)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
ncase = 29
jv2 = 314
amat = 314
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " amat = 314"
do j=1, 3
do k=1, 3
kw = klog
write (klog, "Ca, il, a, il, a)") " amatC", j, ", ", k, ") ="

call fm_print_rationalCamat(j, k))

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( jv2(j, k) )

if C (.not. imcompareCamat(j, k)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(amat(j, k)%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment"')
endif
enddo
enddo
ncase = 30
jv2(l, 1:3) = 1, 2, 3 /)
jv2(2, 1:3) = (/ 4, 5, 6 /)
jv2(@3, 1:3) = 7, 8, 9 /)
amat = reshape( (/ 1, 4, 7, &
2, 5, 8, &
3, 6, 9/) &

,» (/3,37 )
write (klog,*) ' '
write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " amat = reshape( (/ 1, 4, 7, ..."
do j=1, 3

do k=1, 3
kw = klog
write (klog, "(Ca, il, a, il, ad)") " amatC", j, ", ", k, ") ="

call fm_print_rationalCamat(j, k))

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( jv2(j, k) )

if C (.not. imcompareCamat(j, k)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(Camat(j, k)%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment"')

endif

enddo



enddo

ncase = 31

mimmat = 159

amat = to_im( 159 )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " amat = to_im( 159 )"
do j=1, 3
do k=1, 3
kw = klog
write (klog, "(Ca, il, a, il, a)") " amatC", j, ", ", k, ") ="

call fm_print_rationalCamat(j, k))

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( mimmat(j, k) )

if C (.not. imcompareCamat(j, k)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(Camat(j, k)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment")
endif
enddo
enddo
ncase = 32

mimmat(l, 1:3) = (/ 1, 2
mimmat(2, 1:3) = (/ 4, 5,
mimmat(3, 1:3) = (/ 7, 8

amat = to_im( reshape( ( , 4, 7, &
,5’8’ &
, 6,9/ &
, (/3,37 ) &
)
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " amat = to_im( reshape( (/ 1, 4, 7, ..."
do j=1, 3
do k=1, 3
kw = klog
write (klog, "(Ca, il, a, il, a)") " amatC", j, ", ", k, ") ="

call fm_print_rationalCamat(j, kD))

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( mimmat(j, k) )

if C (.not. imcompare(amat(j, k)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(amat(j, k)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
enddo
ncase = 33
mimmat(l, 1:3) = (/ 1, 2, 3 /)
mimmat(2, 1:3) = (/ 4, 5, 6 /)
mimmat(3, 1:3) = (/ 7, 8, 9 /)
amat = to_fm_rational( to_im( reshape( (/ 1, 4, 7, &
2, 5, 8, &
3, 6,b 9/) &
, (/3,37 ) &



D)
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " amat = to_im(C reshape( (/ 1, 4, 7, ..."
do j=1, 3
do k=1, 3
kw = klog
write (klog, "(Ca, il, a, il, a)") " amat(C", j, ", ", k, ") ="

call fm_print_rationalCamat(j, k))

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( mimmat(j, k) )

if C (.not. imcompareCamat(j, k)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(amat(j, k)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment")
endif
enddo
enddo
ncase = 34

a = to_fm_rational( -314, 159 )
amat = to_fm_rational( -314, 159 )
write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " amat = to_fm_rational( -314, 159 )"
do j=1, 3
do k=1, 3
kw = klog
write (klog, "(Ca, il, a, il, a)") " amatC", j, ", ", k, ") ="

call fm_print_rationalCamat(j, k))
kw = kwsave

write (klog,*) ' '

correct = a

if C (.not. imcompareCamat(j, k)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(amat(j, k)%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' = assignment")
endif
enddo
enddo
ncase = 35
bmat(l, 1:3) = (/ 1, 2, 3 /)
bmat(2, 1:3) = (/ 4, 5, 6 /)
bmat(3, 1:3) = (/ 7, 8, 9 /)
amat = to_fm_rational( reshape( (/ 1, 4, 7, &
2, 5, 8, &
3, 6, 9/ &
,» (/3,37 ) &
)
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " amat = to_fm_rational( reshape( (/ 1, 4, 7, ..."
do j=1, 3
do k=1, 3
kw = klog
write (klog, "(Ca, il, a, il, a)") " amatC", j, ", ", k, ") ="

call fm_print_rationalCamat(j, kD)
kw = kwsave



write (klog,*) ' '
correct = bmat(j, k)

if C (.not. imcompareCamat(j, k)%numerator, '==', correct¥numerator)) .or. &
(.not. imcompare(Camat(j, k)%denominator, '==', correct%denominator)) ) then
call errprtrm(' = assignment')
endif
enddo
enddo
return

end subroutine testl

subroutine test?2
implicit none
integer :: k

write (Ckw, "(/' Testing addition of rationals.')")

ncase = 36

write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase

write (klog,*) " result = +to_fm_rational(7, 9) "
result = +to_fm_rational(7, 9)

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('7"), to_im('9") )

v v

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 37

write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase

write (klog,*) " result = a +b (= to_fm_rational(5, 6) + to_fm_rational(7, 9) ) "
a = to_fm_rational(5, 6)

b = to_fm_rational(7, 9)

result = a + b

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('29"'), to_im('18') )

v v

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 38

write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase

write (klog,*) " result = to_fm_rational(5, 6) + to_fm_rational(7, 9) "



result = to_fm_rational(5, 6) + to_fm_rational(7, 9)
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('29"), to_im('18"') )

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 39

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " result = to_fm_rational(-5, 6) + to_fm_rational(7, 9) "
result = to_fm_rational(-5, 6) + to_fm_rational(7, 9)

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational( to_im('-1"), to_im('18") )

if C (.not. imcompare(result¥numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' addition of rationals')
endif
ncase = 40
write (klog,*) ' '
write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " result = to_fm_rational(to_im('55555555555555555555555555123"), "
write (klog,*) " to_im('289333333333333333213632")) + "
write (klog,*) " to_fm_rational(to_im('44444444444444444444444444789"), "
write (klog,*) " to_im('3719999999999999999632464"')) "
result = to_fm_rational(to_im('55555555555555555555555555123"), &
to_im('289333333333333333213632")) + &
to_fm_rational(to_im('44444444440444400444404444789" ), &

to_im('3719999999999999999632464 '))

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('49176954732510288060077777439647119341563786034605"),
to_im('241111111111111110987538222222222222232077632"))

if C (.not. imcompare(result%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 41

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " result = a + k ( = to_fm_rational(51234, 62345) + 3141) "
a = to_fm_rational(51234, 62345)

k = 3141

result = a + k

kw = klog

call fm_print_rational(result)

kw = kwsave



write (klog,*) ' '
correct = to_fm_rational(to_im('195876879'), &
to_im('62345"))

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(’' addition of rationals')
endif
ncase = 42
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result =a+ k (= "
write (klog,*) " to_fm_rational(to_im('8917602794770965746052376207314"'), "
write (klog,*) " to_im('6678420012453723448650677611683"')) + 41 "

a = to_fm_rational(to_im('8917602794770965746052376207314'), &
to_im('6678420012453723448650677611683"'))

k =41

result = a + k

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('94244274435124542380243386095439"'), &

to_im('2226140004151241149550225870561"'))

if C (.not. imcompare(result%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(’' addition of rationals')
endif
ncase = 43
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result =a+k (= "
write (klog,*) " to_fm_rational(to_im('-8917602794770965746052376207314"'), "
write (klog,*) " to_im('6678420012453723448650677611683"')) + 41 "

a = to_fm_rational(to_im('-8917602794770965746052376207314"), &
to_im('6678420012453723448650677611683"'))

k =41

result = a + k

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('88299205905277231882875135290563"'), &

to_im('2226140004151241149550225870561"'))

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(’' addition of rationals')
endif
ncase = 44
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result =a+ k (= "
write (klog,*) " to_fm_rational(to_im('-8917602794770965746052376207314"'), "
write (klog,*) " to_im('6678420012453723448650677611683"')) - 41 "

a = to_fm_rational(to_im('-8917602794770965746052376207314"), &
to_im('6678420012453723448650677611683"'))



k = -41

result = a + k

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('-94244274435124542380243386095439"'), &
to_im('2226140004151241149550225870561 "))

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 45

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " result = k + a ( = 3141 + to_fm_rational(51234, 62345) ) "

a = to_fm_rational(51234, 62345)

k = 3141

result = k + a

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('195876879'), &
to_im('62345"))

if C (.not. imcompare(result%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' addition of rationals')
endif
ncase = 46
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result = k +a ( =41+ "
write (klog,*) " to_fm_rational(to_im('8917602794770965746052376207314"'), "
write (klog,*) " to_im('6678420012453723448650677611683"')) "

a = to_fm_rational(to_im('8917602794770965746052376207314'), &
to_im('6678420012453723448650677611683"'))

k =41

result = k + a

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('94244274435124542380243386095439"'), &

to_im('2226140004151241149550225870561"))

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(’' addition of rationals')
endif
ncase = 47
write (klog,*) ' '
write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " result = k +a ( =41+ "
write (klog,*) " to_fm_rational(to_im('-8917602794770965746052376207314"'), "

write (klog,*) " to_im('6678420012453723448650677611683"')) "



a = to_fm_rational(to_im('-8917602794770965746052376207314"'), &
to_im('6678420012453723448650677611683"))

k = 41

result = k + a

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('88299205905277231882875135290563"'), &
to_im('2226140004151241149550225870561"))

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' addition of rationals')
endif
ncase = 48
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result =k +a (= -41 + "
write (klog,*) " to_fm_rational(to_im('-8917602794770965746052376207314"'), "
write (klog,*) " to_im('6678420012453723448650677611683"')) "

a = to_fm_rational(to_im('-8917602794770965746052376207314"'), &
to_im('6678420012453723448650677611683"))

k = -41
result = k + a
kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('-94244274435124542380243386095439"'), &
to_im('2226140004151241149550225870561"))

A} \l

if C (.not. imcompare(result¥numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 49

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " result = miml + a ( = 314159 + to_fm_rational(7654321, 8234567) ) "

a = to_fm_rational(7654321, 8234567)

miml = 314159

result = miml + a

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(to_im('2586970988474'), &
to_im('8234567"'))

v

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 50

write (klog,*) ' '

write (klog, "(Ca, i6)") ' ncase = ", ncase

write (klog,*) " result = miml + a ( = to_im('265129767915894430221715901488988"') + "



write (klog,*) " to_fm_rational(to_im('612603611364303933104472337189512"'), "

write (klog,*) " to_im('878773830101413992948550377979617"')) "

a = to_fm_rational(to_im('612603611364303933104472337189512"), &

to_im('878773830101413992948550377979617"'))

miml = to_im('265129767915894430221715901488988")

result = miml + a

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(
to_im('77663033875116511578492782637666916261000649139603399829917049036"),
to_im('292924610033804664316183459326539'))

if C (.not. imcompare(result¥%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(' addition of rationals')
endif
ncase = 51
write (klog,*) ' '
write (klog, "(Ca, i6)") ' ncase = ", ncase
write (klog,*) " result = miml + a ( = to_im('265129767915894430221715901488988"') + "
write (klog,*) " to_fm_rational(to_im('-612603611364303933104472337189512"'), "
write (klog,*) " to_im('878773830101413992948550377979617"')) "

a = to_fm_rational(to_im('-612603611364303933104472337189512"), &
to_im('878773830101413992948550377979617"'))

miml = to_im('265129767915894430221715901488988")

result = miml + a

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(
to_im('77663033875116511578492782637666507858593072936981330181692256028"),
to_im('292924610033804664316183459326539"))

if C (.not. imcompare(result%numerator, '==', correct¥%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(’' addition of rationals')
endif
ncase = 52
write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase
write (klog,*) " result = miml + a ( = to_im('-265129767915894430221715901488988"') + "
write (klog,*) " to_fm_rational(to_im('-612603611364303933104472337189512"'), "
write (klog,*) " to_im('878773830101413992948550377979617"')) "

a = to_fm_rational(to_im('-612603611364303933104472337189512"), &
to_im('878773830101413992948550377979617"'))

miml = to_im('-265129767915894430221715901488988")

result = miml + a

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '

correct = to_fm_rational(

to_im('-77663033875116511578492782637666916261000649139603399829917049036"),

to_im('292924610033804664316183459326539"))

v v

if C (.not. imcompare(result¥%numerator, '==', correct¥%numerator)) .or. &

&
&

&
&

&
&



(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(’' addition of rationals')

endif

ncase = 53

write (klog,*) ' '

write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*) " result = a + miml ( = to_fm_rational(7654321, 8234567) + 314159 ) "
a = to_fm_rational(7654321, 8234567)

miml = 314159

result = a + miml

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '
correct = to_fm_rational(to_im('2586970988474'), &

to_im('8234567"'))

if C (.not. imcompare(result¥%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct¥%denominator)) ) then
call errprtrm(' addition of rationals')

endif

ncase = 54

write (klog,*) ' '
write (klog, "(Ca, i6)") ' ncase = ", ncase

write (klog,*)
write (klog,*)
write (klog,*)
write (klog,*)

result = a + miml ( =

to_fm_rational(to_im('612603611364303933104472337189512"), "

to_im('878773830101413992948550377979617"')) +
to_im('265129767915894430221715901488988"') "

a = to_fm_rational(to_im('612603611364303933104472337189512"), &

to_im('878773830101413992948550377979617 "))

miml = to_im('265129767915894430221715901488988")

result = a + miml

kw = klog

call fm_print_rational(result)

kw = kwsave

write (klog,*) ' '
correct = to_fm_rational(

to_im('77663033875116511578492782637666916261000649139603399829917049036" ),

to_im('292924610033804664316183459326539'))

if C (.not. imcompare(result%numerator, '==', correct%numerator)) .or. &
(.not. imcompare(result¥%denominator, '==', correct%denominator)) ) then
call errprtrm(’' addition of rationals')

endif

ncase = 55

write (klog,*) ' '
write (klog, "(a, i6)") ' ncase = ', ncase

write (klog,*)
write (klog,*)
write (klog,*)
write (klog,*)

n

result = a + miml ( =

to_fm_rational(to_im('-612603611364303933104472337189512"'), "

to_im('878773830101413992948550377979617"')) +
to_im('265129767915894430221715901488988"') "

a = to_fm_rational(to_im('-612603611364303933104472337189512"), &

to_im('878773830101413992948550377979617 "))

miml = to_im('265129767915894430221715901488988")

result = a + miml

kw = klog

n

n



