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dimension v (& 8),x(20),c(0:20) ,work(28) ,iwork(20)

|

h:Eb—a)/€L0at(n—E)
XX=8.5

i continue
do 2 k=1,n-1
do 2 i=1,n
V(k,i)=x(1)*xk
y(k,i)=v(k,1)
2 continue
do 3 k=0,n-1
c(k)=(bxx(k+1i)-a*x(k+1))/float(k+1)
3 continue
do 4 k=8,n-1
4 ca(k)=c(k)
call sgefs(v,20,n,ca,d,work,iwork)
do 5 i=0,n-1
! print 6,ca(i)/hi, (yiti k) k=1 in) e (i), % (i)
5 continue
¢ format(f8.4,12f6.1)
do 8 k=0,8

do & i=8,n-1

if (k.ne.0) tem=x(i+1)*xk

if (k.eq.0) tem=1.
9 sum=sum+ca(i)*tem

! print 10,k,sum, (b¥xx (k+1)-ax*(k+1))/float(k+1)
10 format(i5,5f10.2)
8 continue

av = (abs(xx -'xy))/2.

Xy = XX

diff = ( (xx**4)/(xx**x2) ) - (3./5.)

if (diff.gt.0) xx=(xx - av)

if (diff.1t.0) xx=(xx + av)

temp = (xx**4)/(xx*%2)

print 6, xx
15 continue
! print 6,( (ca(@))*(xx**4) )
L print 6,( calo) + call)*+ ca(2) )
stop
end

include ‘s
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dimension ys
ys(1l)=
ys(2)=
ys(3)=
ys(\:g):
ys(5)=

x=ran3(u)
print 34,x,ys(d)

t format(2f10.5)

1 continue

stop
end

function ran3(d)

integer *4 k;i,j,1,m

data i/64
save

if (l.gt.0) goto 10

fact:.<:§. ~ /\

16 continue

k=1and (i+j,m)
i=j
3=k

4 ran3=kxfact

return
end
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¢ Solucion de la ecuacion radial de Schroedinger para una particula libre ( V(r)=0 )
¢ Se considera un proton viajando a una energia de E = 10.0 MeV

implicit real
dimension r (¢
dimension aj(
dimension w(2

n=2
en=
ak=(

1/20.89)x(en) ) xx ! onda incidente, ec. 10.12 de la pag. 210

(Computational Physics)

en el

h=0.05

r‘(\"f)—azh

do i=1,n

r(i)=r(i-i)+h

enddo

do 1 i1=6,15

call ajn(akxh,aj,an)

s1=11

u(il,s)=9. ! onda viajando +inicialmente en el origen, fijado a cero
punto =0

u(il,1)=aj(il+1)*akxh ! onda viajando posteriormente en el punto i=1, valor

razonable

Hu 1] S"

C

do 2 i=1,n-1

pot=06.96 ! potencial fijado a cero, caso de una particula libre

w(i)=akx*2-(pot/28.9)-sTx(s1+1.)/r(i)**2
u(il,i+1)=2.%u(il,1)-u(il,i-1)~h**x2%w(i)*u(il,q)

if (il.eq.15) print 25
para un valor de "1"

r(i),u(il,i) ! dmprime la distancia radial "r(i)" y las

format(f6.2,e14.5)
continue

print 26, il,u(il,i) ! 1imprime el momento orbital y las soluciones de u's en

el ultimo punto de.la malla, n=200

format(i5,e16.5)
continue
end

include 'pleg.for' ! polinomios de Legendre
include ‘ain : ! funciones de Bessel




File: /home/rarceo/Dropbox/UNACH/ta...utacional/particulaCoulomb.for Page 1 of 1

¢ Solucion de la ecuacion radial de Schroedinger para un potencial de Coulomb
c Se considera un proton viajando a una energia de E = 10.0 MeV

implicit real*8 (a-h,o0-z)
dimension r (¢
dimension aj(
dimension w(20¢

26.8)x(en) ) *xx8. 5 ! onda incidente, ec. 10.12 de la pag. 210
(Computational Physics)

VC=1.44 ! constante de Coulomb en unidades de [r]=[fermis] vy

(m=[

do i=1,n
r(i)=r(i-1)+h
enddo

do 1 i1=8,15

call ajn(akxh,aj,an)

sl=1il

u(il,e)=9. ! onda viajando inicialmente en el origen, fijado a cero
en el punto i=0

u(il,1)=aj(il+1i)*akxh ! onda viajando posteriormente en el punto i=1, valor
razonable

do 2 i=1,n-1

pot=VC/r(d) ! potencial repulsivo de Coulomb, ecuacion (10.193), pag.
246 (Computational Physics )

w(i)=akx*x2-(pot/20.9)-sTx(s1+1.)/r(i)**2

u(il,i+1)=2.%u(il,i)-u(il,1-1)-hx*2+w(i)*u(il,q)

if (il.eq.15) print 25, r(i),u(il,i) ! dmprime la distancia radial "r(i)" y las
"u's" para un valor de "1"

format(f6.2,e14.5)
continue

o print 26, il,u(il,i) ! imprime el momento orbital y las soluciones de u's en
el ultimo punto de la malla, n=200

26 format(i5,el6.5)

continue
end

c include 'pleg.for’ ! polinomios de Legendre
include . For! ! funciones de Bessel
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(o]

package contains two routines, one to calculate simple Pn(x) and
another to calculate Pnm(x) (associated Legendre functions)

subroutine pleg (x,pl,lmax)
implicit realx8 (a-h,o0-z)

calculates legendre polys for x=cos theta for 1=0 (in 1)
to l=lmax (actually lmax-1)

dimension pl(58)
pl(i)=1.

pl(2)=x

if (lmax.lt.3) return
do 18 il=3,1lmax

16 pL(31)=((2.%i1-3. ) #x*pl(il-1)-(i1-2.)*pl(i1-2))/(il-1.)

return
end
subroutine pl (m,x,p)

¢ calculates associated Legendre polys for single m and 1=0 to 51

dimension p(&51)

p(m+1)=axsxxm
p(m+2)=a*(2.8xam+1.0) *skxmxcC

58 n=m+2

60 p(l+i)=(a*cxp(l)-bxp(1-1))/d

return
end



File: /home/rarceo/Dropbox/UNACH/1ta...es/FisicaComputacional/ajn.for

Page 1 of 1

¢ calculates the spherical Bessel and Neumann functions

subroutine ajn (x,aj,an)
implicit real *8 (a-h,o0-z)
dimension aj(2), an(2)

N

if (x.ne.0.0) go to 20

aj(2)=s/xxx2-c/x
an(2)=-c/xx*2-s/x
do 3¢ 1p=3,25
al=1p-1
aj (p)=(

)*aj (lp-1)/x-aj (1p-2)

) an(lp)=(2j;*al—gQw)*an(lp—i)/x—an(lp—f)

SU

if (x.gt.6.0) return

t=—-t*xz/(aa*x(2.0xal+2.0%aa+1.8))

) 'S=SiE

aj (lp)=aconxs
acon=aconxx/(2.68xal+3.90)
continue

return

end
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dimension a(5,6), b(5,6), y(5), x(5)

t',status='

call pgauss (@, 5, 6, 5
call m_display (a, 5, 8)

stop
end

subroutine gauss(a,n,m,1ldim)
dimension t(1008),a(ldim,1)
16 i=1,n-1
Ja(i,d)
=1,m+1-1
5 t(k)=-conxa(i,k+i-1)
call elim (a(i,i),t,n-i,m+1-1,1dim,con)
10 continue
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return
end

subroutine elim(a,t,nn,m,ldim,conl)
dimension a(ldim,1),t(1)
do 4 i=2,nn+1
con=a(i,1)
do 3 j=1,m
3 a(i,j)=a(i,j)+conxt(j)
la(i,1)=conl*con
4 continue
return
end

subroutine m_display (a, 1_row, 1_col)
dimension a(l_row, 1_col)

do i=1,1_row
print 16, (a(i,),ij=1t-col)

write (55,10

(@G, 1), i=1 il col)

format (6F10.3)
enddo

print x,
return
end
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Cc Minimos cuadrados para la obtencion de los parametros al y a2 de la
c ecuacion lineal y= al + a2*x. Solucion: al= -0.07 y a2= 8.62

implicit real*8Ca-h,o0-z)
DATA SX/0./, SY/0./, X2/0./, XY/0./
OPEN(5,FILE="mcuadrados.dat™)
READ(S,*) N

1  FORMAT(IS)
DO 170 I=1,N
READ(S,*) X,Y

2 FORMAT(2F10.0)
SX=SX+X
SY=SY+Y
X2=X2+X*X
XY=XY+X*Y

170 CONTINUE

XM=SX/N
YM=SY/N
A1=(N*XY-SX*SY)/(N*X2-SX*SX)
AQ=YM-A1*XM
OPEN(6,FILE="mcuadrados.out")
WRITE(6,3) AQ, Al

3 FORMAT(' ',2F10.7)
STOP
END



