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How do we get given wavenumber f amplitude?
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For von Neumann analysis plug this in the FD stencil
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Example:

6.3.7 Sample stability analyses with von Neumann method

e In [,HJ.Z!.L% we obtained the amplification factor of FTBS scheme g(hf) := [Il — k) + ke "'“";]. As discussed for a > 0 the stability
was achieved if k = rr-:'r' <1

® This resulted in a conditional stability condition in the form k < h/a.
o We provides a more straightforward computation of g by directly plugging a solution of the form ({44} in the FD stencil.

e For FTBS scheme the update equation from (3} is,
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Example 5 Numerical Stability of the Lax-Friedrichs scheme applied to a dynamically unstable problem (source [Strikwerda,
2004] Example 2.2.3),
s Consider the following problem,
) (4

c}HM
mmwh ( W + Wf){ S e



el

‘ %Jtﬂ t
6(5( &

QAA; u()( ,H A Dynam(@ﬂ‘j orSlaloe

t—) o>

6.4.1 wvon Neumann analysis for leapfrog scheme
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P = Fn g — o) + o) 164b)

e This as shown results in ([147)) v " = e'lmTa)05m 7

e By using this
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equation in (464b) we obtain,

]
7. (m—1)8 an (m4118 sm 7l ~m mé .t n aian€ —E€
=k (t:],..l l_|i-'r!. _ el l,{,l?I ) +f.’“ ”i" 1 = t’.:]'lul' 1 _ & ] {_2;{!_ 5

EA |

= —N"ksin o™ L o

N\ N4

{

:D(} Vv 1(&1 \,/\4/\

T -
= Tk Smig 4|

2 _
(0 + 2ck %W\e% -1 =0

Dynamic of continua Page 8




_ /fy o
gy = —ksinf Y1 - - sin? @

-
s f

."J- . IE'_:'

1 K4
%, - EREH + (L%

Dynamic of continua Page 9



E N vnskh\

kz\ (/ﬂfl“b\" \ Y\Qf(‘%’r l,  cowise noles on w\m&

o
-;Zz( o Ats () MS\a\,\\d’j

bmumﬂﬂ f,{ G- 7 & <l mo\)ct(/f have VQPQOJJZCI
fvs  of ] ()‘/(3 L -l O O(L and
G o AE)Y BN ()
/

Aeal ’V\ Na (4\[ [17



