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0 a 0OOOOOOOO

0400000000000000000000O000O0DO0O0O FORTRANO BASICOODO
gboboogooboood

00 a.1 FORTRANDOOOVY

PROGRAM shot

DIMENSION r(2),v(2),a(2)

CALL init(t,r,v,a,dt,ncalc,g,c)

CALL prtout(t,r,v,a,0)

CALL euler(t,r,v,a,0.0,1,g,c)

CALL prtout(t,r,v,a,1)

DO 10 i = 1,100
CALL euler(t,r,v,a,dt,ncalc,g,c)
CALL prtout(t,r,v,a,1)
IF(r(2) .LE. 0.0) GOTO 999

10 CONTINUE
999 END

SUBROUTINE init(t,r,v,a,dt,ncalc,g,c)
DIMENSION r(2),v(2),a(2)

g = 9.81

t=0

prper = 0.2

dt = 0.001
* WRITE(*,x) *0000000 (s), OO0OO0O0O (s) =
* READ (*,*) prper,dt

ncalc = prper/dt + 0.5

height = 10

v0 = 20

th = 40
* WRITE(x,*) *00000 00 (m), 00 (m/s), OO (degree) =
* READ(*,*) height,v0,th

th = th/180%3.141592

WRITE(x,x) >0 000000 (1/m) =
READ(*,*) c

v(1) = vO*cos(th)

v(2) = vO*sin(th)

r(1) =0

r(2) = height

END

SUBROUTINE prtout(t,r,v,a,n)
DIMENSION r(2),v(2),a(2)
IF(n.EQ.0) THEN
WRITE(*,’ (/2(1X,24/))7)
? t b4 y v a ’,
’ vx vy ax ay 7,
> (s) (m) (m) (m/s) (m/s"2)’,
> (m/s) (m/s) (m/s"2) (m/s°2)°’
ELSE
va = sqrt(v(1)**2+v(2)**2)
aa = sqrt(a(l)**2+a(2)**2)
WRITE(*,’(1X,F5.2,8F8.2)’) t,r,va,aa,v,a
ENDIF
END

+ o+ o+ o+

SUBROUTINE euler(t,r,v,a,dt,ncalc,g,c)
DIMENSION r(2),v(2),a(2)
DO 10 i = 1, ncalc

r(1) = r(1) + v(1)xdt

50000 «00000000000000000D0O0O000O0O0O000O0
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r(2) = r(2) + v(2)*dt

vv = sqrt(v(1)**2 + v(2)*%2)

a(l) = - cxvvxv(1l)
a(2) = - g -cxvvxv(2)
v(1) = v(1) + a(1)*dt
v(2) = v(2) + a(2)*dt
t =t + dt

IF(r(2) .LE. 0.0) RETURN
10 CONTINUE
END

00 a.2 BASICOODO!

’PROGRAM shot
DIM r(2), v(2), a(2)

CALL Init(t, r(), v, a(), dt, ncalc, g, c)

CALL Prtout(t, r(), v, a(Q), 0)

CALL Euler(t, r(), v, a(), 0, 1, g, c)

CALL Prtout(t, r(), v(), a(), 1)
LET i =0
DO

LET i =1i+ 1

CALL Euler(t, r(), v(), a(), dt, ncalc, g, c)

CALL Prtout(t, r(), v(Q, a(, 1)
LOOP UNTIL i > 100 OR r(2) < 0
END

SUB Euler (t, r(), v(), a(), dt, ncalc, g, c)

FOR i = 1 TO ncalc
LET r(1) = r(1) + v(1) * dt
LET r(2) = r(2) + v(2) * dt
LET vv = SQR(v(1) ~ 2 + v(2) "~ 2)
LET a(1l) = -c * vv * v(1)
LET a(2) = -g - ¢ * vv * v(2)
LET v(1) = v(1) + a(l) * dt
LET v(2) = v(2) + a(2) * dt
LET t =t + dt

IF r(2) <= 0 THEN EXIT SUB

NEXT i

END SUB

SUB Init (t, r(), v(), a(), dt, ncalc, g, c)

LET g = 9.81
LET t =0

LET prper = .2
LET dt = .001

YINPUT "OO0 00000 (s), OOOOOO (s) = "; prper,dt

LET ncalc = prper / dt
LET height = 10

LET vO = 20
LET th = 40
PINPUT "O0000 00 (m), 00 (m/s), OO (degree) = "; height,v0,th

LET th = th / 180 * 3.141592
INPUT "OOO0D0000 (U/m) = "; ¢
LET v(1) = vO * COS(th)

LET v(2) = vO * SIN(th)
LET r(1) =0

LET r(2) = height

END SUB

SUB Prtout (t, r(), v(), a(), n)
IF n = 0 THEN
PRINT

PRINT " t X y v

".
H

000000000000 00000000000 00000000000000D00
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PRINT " VX vy ax ay
PRINT " (s) (m) m  (m/s) @/s"2)";
PRINT " (m/s) (m/s) (m/s"2) (m/s~2)"
PRINT
ELSE
LET va = SQR(v(1) ~ 2 + v(2) ~ 2)
LET aa = SQR(a(1) ~ 2 + a(2) ~ 2)
PRINT USING "##.##"; t;
PRINT USING " ####.##"; r(1); r(2); va; aa; v(1); v(2); a(1); a(2)
END IF
END SUB

OO0 b OOOOO

gboboboogobobobooooboboboooobobboooobobbooooooboboa
gbobbuooogbbbuooobbbuoooobbbuooobbbouooooboogd
gboboboogobobobooooboboboooobobboooobobbooooooboboa
gbobbooogboboodago

gb:bogbogbuodbogbibobobobogbobobobogboobobogogan
gbbbuooobobbboooobbbuooobbboood
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. 0buooobbooogoboboboooobobuoooobon
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l. ogbboobobodgbboobboobobuooooboobuoobbooobboob
gooobodgd
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OO0 b3 ODOODOODOOO

000 (r,y) 00000000000000000000000000O¢(z,y) 000
(z,y) 0000000 ¢OO000

1. 1(1,0), —1(~1,0)
2. 1(1,0), —4(—1,0), 3(0,1)

3. 1(1,0), —1(=1,0), 1(=1,—1), —1(1,—1)

OO0 b4 0OOOOOOO

1.0,1]00000000000000 000000 2,y 00000000000
00 NOOOz24+y2<1(G=1,2,---,N)00000O0OOO0 MOOOO NOO
0000004M/N 0000000000000

2.00,1]000000000D0D0OOCCOOO00O0O0O0O0O0OOOD:000O0DODOO ¢ 0
obobgoboobooboobobboboobg
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1. H. Gould and J. Tobochnik, “An Introduction to Computer Simulation Method Ap-
plications to Physical Systems”, Addison-Wesley (1988).

21



