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!

!

!

Decay of radio active isotope

program decay

implicit none

real(8):: u,u0,t
real(8):: a,dt
integer:: n,nmax
character(40):: Apara

character(20):: fmtl,fmt2

open a parameter file

open (10,file="decayp

open a output

file

open (11,file="decayu

read input parameters

read (10,%*)
read (10,%*)
write (6,*)
read (10,%*)
read (10,%*)
write (6,*)
read (10,%*)
read (10,%*)
write (6,*)
read (10,%*)

read (10,%*)

Apara
a
Apara, '
Apara
uo
Apara, '
Apara
dt
Apara, '
Apara

nmax

a

.dat")

.dat',status="new")

,dt,u at t=0,nmax

',u0
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write (6,*) Apara,' = ',nmax

write (6,*)

! initialize
!
n==~0
t = 0.0d0
u = uo

! define output format

fmtl = '(I5,f10.5,f10.6)"

fmt2 = '(f10.5,f10.6)"'

! write initial condition to file

write (6, fmtl) n,t,u

write (11,fmt2) t,u

I time marching

t=0.0

do n = 1,nmax

t=1t+ dt

u

ug * exp( -a*t )
I write results
if ( mod(n,100)==0 ) write (6, fmtl) n,t,u

if ( mod(n,10)==0 ) write (11,fmt2) t,u

end do
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stop

end program decay

if (mod(it,100).eq.0) write - @ FFHE L, ()OPFICIFFHRIEALA S, WX Of I E
(.true.) D721 write LN 291733, 22T it 2 100 THl - 740 B0 "»H AT, &
DIENSETH % & E, wirte X297 L THIIC n,t,u D2 EH <,

BE, FTIXLCEBIRLBOTIELILEE 70y 7 if X2l 5,

mod(it,100) : FIREIEL, it % 100 THI-> 7R D 251HH T 5%,

fmtl = (I5,f10.5,f10.6) : 7 4 —~< v F OfE, mtl FZXFEEZ M9, read > write D &
E N EEZAZT, AR TKERLL0EZICHEHT 2, CFERDOLTRICEOLED
TEL, O0O)DHFIC7 x =~y b23EPNS, 1513 5HTORH, £10.5 1442 10 T, 7
BUR LT3 5 Hi DM NBUR DN 2 9, IEER SR 8D IHICEEN 2 DT, 2FEDOKE
WKHEBPBETH S, FLEDOFIC74—<y MOV TE LD,

write (6, fmtl) : 7 F—<v MEED D % write 3¢,

M 13 AhT—%

'decay constant a'
0.5d0
"initial value u@'
5.0d0
"time interval dt'
1.0d-2
"maximum time step'

1000

decayp.dat &\ 9 ZHITCRAET %, BEIZE L ICLEZTAND Z L,
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solve second-order equation by solution's formula
!

program so_equation

implicit none

real(8):: a, b, c

real(8):: D, x1, x2

write (6,*) 'Input coefficient a,b,c for axA2+bx+c=0"'
read (5,*) a,b,c

write (6,*) 'Your equation is

,a, "x*¥*¥24+" b "x+',c,"'=0"
if ( dabs(a)<1.0d-30 ) then

3k 3k 3k >k 3k 3%k >k % % %k %k k%

This would be a first-order equation

3k 3k 3k 3k 3k %k 3k 3%k %k % % %k %k

if ( dabs(b)<1.0d-30 ) then

I *** This is not an equation ***
write (6,*) 'Your input value is not correct.’
else
! %k %k

This is a first-order equation ***

x1=-c/b

write (6,*) ' The solution is ',x1
end if

else
3k sk sk sk sk %k %k %k %k %k 5k 5k

This is second-order equation *¥¥¥¥skokkkisk
%k %k

Examine solution by denominator ***

D = b**2 - 4.0d0*a*c
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if ( D>1.0d-30 ) then

I **¥* D is larger than 0; 2 solutions ***

x1 C -b +sqgrt( D) ) / ( 2.0d0*a )

x2= (-b-sqrtC D) )/ ( 2.0d0*a )

write (6,*) 'The solutions are ',x1,x2

else if ( D<1.0d-30 .and. D>-1.0d-30 ) then

I *%* D is equal to @; 1 degenerated solution ***

x1 = -b/ (C2.0%a )

write (6,*) 'The degenerated solution is ',x1

else

I *** D is less than @; imaginary solutions ****

write (6,*) 'There are no real solutions.'

write (6,*) 'There exist 2 imaginary solutions.'’

end if

| 3k 3k 3%k 3k 3k %k >k 3k % %k %k %k bottom O'F outer -L-F block 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k *k

end if

stop

end program so_equation

if (dabs(a).1t.1.0d-30) then: 71y 27 if X, ()OHld ah3 0 &) X TH %, a==0.0d0
ELRZVORMTDO L) ZEHTH S, FEEIX 10 E S 572D DfEIC 5 XS 721 (3.0
250.2999998el D X HIZEKINTLE))D L, 2aTH->7LE, O TOHEVFELEED, =5
=D TH 5,
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dabs(a): #fixfiEi(absolute) % B % #H 2 A ABAR DGR TH 5,
else if ( D<1.0d-30 .and. D>-1.0d-30 ) then: 70 v 7 if 3, M1 dabs(a).1t.1.0d-30
ERCE®RTH S,

49



FEH
SHHE
HU if
iFC )

ODOHICIZERBER DA B, EIT 0 IZHBADREOR 7 FEfTEI NS,

D,

PR

= F7/I$ .eq. : FHL W (beequal to)

> £7/(3 .gt. : KRZF\w (be greater than)

T 385 Rt
TargIvr4

A DRI LT o

>= 13 .ge. 1 RKEWVHDWIFEFHEL \» (be greater than or equal to)

< F¥7=1% .1t. : /hE v (be less than)

<= 77213 le. : NIV H D 0IFEL > (be less than or equal to)

st BT 5

not. o EWPEAE, A DA

.and.  EPERE(H D). AR EREESK
cor.toamBRRI(E 72 13). wiER I EmEE R
FATEESR NN 1%

HilnEEF > BFREEF > .not.>.and. > .or.
&b,

a7 if X

if () then

else if ( ) then

else

end if

FATLPEBD G AR R D9 &) BEEICHMT 2, else if OXIEHES L

WK S,

50



T 385 Rt
TargIvr4

7A=Y MEE

i9 @ BEHO M

fl1.6 : EE/NER/NE LM, INBURLL N 2 7THi, D% D, _-98.123456, SO 7 v ¥ — A
A7DEZAHIFEBICTIZZEA 1 SCFEBA S, write D & EIIEFFS0/NUEH 1K 9 2> 5 24k
DHBUTER TR L,

el4.5 : VFEIU/NRUNE(0.4%10" D & 9 AN 14 ML DNERDIT &2 54, D% D
__-0.12345e434 ThH %, RO T V¥ —RAaT7 DL I AHIFEBICIIZEN 2 XFDVADL, 5.
0. /NS, e, IBEEZDRSTE VRV THiZH 9 O TEEORTBICERTAL,

4e13.6 :el3.6 Z 4MI#EDIRT &) EIR, e13.6,e13.6,e13.6,e13.6 L HWV /D LR,
alz @ XF 12 37

3x : ZEH 3

51



