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To analyze the stability of the scheme, a periodic problem with a given spatial discretization is considered.
As the problem (3.40) is linear, one can construct a matrix W such that

i = Wi, O\,Q) = (/\/Q\ v (3.41)

where #° denote DOF at a common time level # and #*** denote DOF at a common time level /*** with
" > % W = W(At,) depends on the time steps A, of each element Q,. Following the matrix method of sta-
bility analysis described in [14], the scheme is stable, if the spectral radius p(W) is lower or equal to 1.

Ax*
Af g N —_——
ﬁ(\\; (2N + 1)*uvd

N\
::?;Tfl.:g numbssseishe STE-DG s;-hm A
N /1 O\ 2 3 4 /[ 3 \

B [ 146 ) 0.8 0.40 024 | o6 ) o 0.09

N
0.008 ( \)3\&3/\

0.006

: L1
L — Nedgid1 b ? N
r = = = Nedgd2 [ | 0004
a 13 —e—ime Nl grdd ] i -
S [— Nad grid 4 i
[ ——— Nadgrd§ (. ! 0.003 \
: Lhh
E e 0.002
1 I o
E I !
s I 0.001
1:— L

PPRTTETTRITETRIIRTTE TTTIRTR T RTRT IATTA (RITA TIRTI RTINS ottt bttt +7
92 01 © 0f 02 03 04 05 0§ 07 OB 09 02 04 06 08
beta max e !\/
0.0006 H = H H 0.0006 H - -
1 | - - m ] H =
0.000s H H | - H 0.0005 [ H
0.0004 4 H L] = H 0.0004 H H
- F H = = H - H H =
0.0003 ] - " - H 0.0003 |3 H =
Q.002 3 H = - - 00002 B H =
H H g H H 2 o E
0.0001 =1 H . 5 H 0.0001 |4 H |
i) PRI w PR = PRI u PR - [y = Ml M I P - Ly
0 02 04 06 08 1 04 ] 08
x x
0.0006 H 0.006 E—] —o !
H — —
oooosH] | H1 | ooos E——1 | 1
oooos B | S oo E——— | —| —
- | -y - F—1
0.0003 01— 0003 = t——o — —
0.0002 H 0.002 =—— 1 |
- — 1 ]
0.0004 H 0.001 =
- —1 —
ol o v 1 Hl o 1y ) == e SN PV = = e AR PP
] 02 04 0.6 0.8 0.2 04 0E 08
x

Fig 3. p(W) as function of fi_, for space-time grids 1-5, space-time grids 1-5.
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Fig. 3. p(W) as function of fi__, for space-time grids 1-5, space-time grids 1-5.

The uniform mesh has the most restrictive beta
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There are a lot of methods that don't need the explicit form of a matrix to do the certain matrix
calculation (very useful in solving PDEs, because as you see above getting these matrices is extremely
expensive)
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