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How to use “WavePropagation1D.for’ : hyperbola type PDE
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—=a — a =V : wave propagation velocity
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Explicit difference form (P57 0)
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WavePropagation1D.for
Input file:  WavePropagation1D.idt
Output files:
WavePropagationiD.odl
\WavePropagation1D _000000000.thd
WavePropagation1D _000001000.thd
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WavePropagationtDigf - - '{ qAY R [A4]: T 7 A AL ILEE
Jparameter/ - { . )
1.0 xI - length of string }v { I AR
100.0 cwp : coefficient for wave propagation = velocity2 - . )
100 ndivk  : number of division in x-axial =12 [ [GTR
0.0001 tinc : time increment for calculation
1000 nstep - number of calculation steps
1 iprint  : skip number of output; the results will be output
at step = (j-1)*iprint  j=1, nstep
51 ipnode  : node number at which time history is output
V aA in ‘'nfodt'
data  _______u0Q ___:arrayfordisplacementateachnode =~ - { . 5
0 uo(1) — node 1st A2 FIAT): flag
0 uo(2) — node 2nd
0 uo(3) — node 3rd
0.2 u0(51) — node 3rd
0 u0(ndivx) — node 100th
0 u0(ndivx+1) — node 101th

Note:
1. To hold stability condition for numerical analysis by finite difference method with explicit scheme

r=adt(4) <=1.0 (cwp)**(tinc)/(xl/ndivx) <=1.0  CFLconditon ~ =4 242k [A8]: r is output in the file

‘WavePropagation1D.odt’.
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[thd’ files : u distribution at a step]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

\WavePropagation1D_000000000.thd, WavePropagation1D_000000001.thd, - { . o L
WavePropagation1D_000000000.thd, ...... . WavePropagation1D_000001000.thd =i [ [1e)k il @ szl
000000000 —> 000000001 —> 000000002 <> ........... _»000002000. 7 [ = [P [P ety

It (iprint) 1 (iprint) A(iprint) b {

3 A 2 bk [A1l]: nstep

\WavePropagation1D_000000000.thd

\{:I A > b [A12]: iprint fE(ZHF)
[ AV [AL3]: 7 7 A A4 IEEE

kistep= 0/time= 0.0000000E+00

Node, x,u, du,ddf == R
1 0.0000000E+00, 0.0000000E+00, 0.0000000E+00, 0.0000000E+00 {:"‘/'“[Al“]: Step no.
2 0.1000000E-01, 0.0000000E+00, 0.0000000E+00, 0.0000000E+00 N .
3 0.2000000E-01, 0.0000000E+00, 0.0000000E+00, ~0.0000000E+00 \I:%‘/F[AlS}rDuratlontlme

(U W/ | U, U | W

51 0.5000000E+00, 0.2000000E+00, 0.0000000E+00, -0.4923451E+04 3 A2 [A16]: Node no, x-coordinate, u,

ou/ot, 02ulot?

101 0.1000000E+01, 0.0000000E+00, 0.0000000E+00, 0.0000000E+00

WavePropagationiD__000000001.thd | -

24> b [AL7]: iprint fEICH )

: —

/ istep= 1000 / time=  0.1000000E-03
Node, X, u, du, ddu
1 0.0000000E+00, 0.0000000E+00, 0.0000000E+00, 0.0000000E+00

3 4 > bk [A18]: duration time

=tinc*iprint=0.0001*1=0.0001

2 0.1000000E-01, 0.0000000E+00, 0.0000000E+00, 0.0000000E+00
3 0.2000000E-01, 0.0000000E+00, 0.0000000E+00, 0.0000000E+00
4 0.3000000E-01, 0.0000000E+00, 0.0000000E+00, 0.0000000E+Q0..............

\WavePropagation1D.odt : time history at node ipnode |

| nstep= 1000 / duration time=  0.1000000E+00 / r=L ~ 0.1000000E+0O . .
ipnode= 51/ xpnode=  0.5000000E-+00 / nthd= 1001 %> b [A19]: parameter for CFL
hime, ududdd condition
0.0000000E+00, 0.2000000E+00, ~ 0.0000000E+00, -0.4923451E+04 i

0.1000000E-03, 0.1999508E+00, -0.4924664E+00, -0.4923451E+04
0.2000000E-03, 0.1998523E+00, -0.9848115E+00, -0.4921026E+04
0.3000000E-03, 0.1997046E+00, -0.1476914E+01, -0.4917390E+04

3 A > bk [A20]: Node no, x-coordinate, u,

ou/ot, 02u/ot?

J—

0.4000000E-03, 0.1995077E+00, -0.1968653E+01, -0.4912542E+04
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