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Abstract

The stability and error estimation of an implicit-explicit Runge-Kutta fully discrete local discontin-
uous Galerkin method for one-dimensional fourth-order linear equations are studied. The local
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discontinuity Galerkin method is used for spatial discretization, and the third-order implicit-ex-
plicit Runge-Kutta method combining the strong-stability-preserving explicit Runge-Kutta method
and the implicit Runge-Kutta method with L-stable diagonal implicit is used for time marching, and
the numerical circulation adopts the generalized alternating numerical flux, so as to obtain the fully
discrete LDG scheme, and the stability of the scheme is analyzed, and the generalized Gauss-Radau
projection is introduced to prove that the scheme has k+1 order convergence. Finally, the theo-
retical results are verified by numerical experiments.
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j=1
X; :(xj+1/2+xj_1/2)/2, I ZACAE hy =X,y — X, JFH h=maxh, . 285 5%E XA R M
v, =V, ={vh el (1)), <PH(1,) i =1,2,---,N}
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(uﬁ’2 —urnl'l,pz) =-2arH"~ (rh”‘l,p2)+ atH” (rh"’z,pz)
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(v, 3up™ + 200 —up? ) = 3up ’ —4(urut )+ A(urun? )+ 2(u up ) - 4fup * _Jur2
2
:H\/Eu,f"‘ —J2ur " —[lun? —unt ‘14 ut flfu? f+ 2 ful ‘6 T ?
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Horb Q" =(ap?, g0 »
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S RBOH RN TR, WT Ve, 0,6,p eV, A

(u”'1 p)=(u",p)+arH’(r"’l,p)

(u”2 p) (u” p) ar (r"’l p)+arH'(r”‘2,p)
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+51'H’(r p)+0'rH ( p)+arH’(r"'4,p)

(32)
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|+ 7| <Ch (33)
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Table 1. L* Error and convergence order for different 6 (k = 0)

1 EFR 0T L IRESWEH (k=0)

0=0.75 0=1 0=1.25
§ L* iRz B He L iRz i He L* iRz B
20 5.1544e-1 — 5.1192e-1 — 5.1174e-1 —
40 2.5679%-1 — 2.5528e-1 — 2.5423e-1 —
60 1.6815e-1 1.01 1.6715e-1 1.00 1.6628e-1 1.01
80 1.2417e-1 1.05 1.2341e-1 1.05 1.2270e-1 1.05
120 8.1538e-2 1.04 8.102 e-2 1.04 8.0519e-2 1.05
160 6.1737e-2 1.01 6.1352e—2 1.01 6.0972e—2 1.01
Table 2. L* Error and convergence order for different o (k =1)
F2. EXRE O T L RESWEH (k=1)
0=0.75 0=1 0=1.25
§ LRz bir % LRz bir % LRz bir %
20 4.7597e-2 — 6.0818e—-2 — 8.6066e—2 —
40 1.2333e—2 — 1.5929¢-2 — 229792 —
60 5.5595¢-3 1.95 7.203%-3 1.93 1.0455¢-2 1.91
80 3.1536e-3 1.97 4.0920e-3 1.96 5.9550e—-3 1.95
120 1.4185e-3 1.97 1.8418e-3 1.97 2.6856e—-3 1.96
160 8.0672e—4 1.97 1.0469e-3 1.97 1.5262e-3 1.96
Table 3. L* Error and convergence order for different 6 (k =2)
%3 EREO T L RESWEM (k=2)
0=0.75 0=1 0=1.25
" T i e i T i
20 3.8863e—2 — 3.8994e-2 — 3.9221e-2 —
40 4.6709e-3 — 4.6713e-3 — 4.6744e-3 —
60 1.3774e-3 3.06 1.3773e-3 3.06 1.3776e-3 3.07
80 5.8034e—4 3.01 5.8030e—4 3.01 5.8034e—4 3.01
120 1.7182e-4 3.00 1.7181e—4 3.00 1.7181e—4 3.00
160 7.2469e-5 3.00 7.1466e-5 3.00 7.2467e-5 3.00
6. B4
FF KPR, K LDG il = W2k Runge-Kutta I 1 B HOHILS £, S {H A0 R

TS EHE R AR, AT E] 4 B LDG #3C, AT Uiz AR E M R LR E A T Sl A
(G BB A AT R S0, R TVEAE PO, PY P A IR T A A L A S B 45 AR — B
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