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Abstract

Convection-diffusion equations are an important class of partial differential equations that arise
in many scientific fields including fluid mechanics, gas dynamics and so on. Since these equations
normally have no closed form analytical solutions, it is very important to have accurate numerical
approximations. In this paper, we study the discontinuous Galerkin finite element method for
convection-diffusion eigenvalue problems, and we present error estimates.
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FRERE(2.1), HAb=(0,0), c=0. FAAIFEFFRAE IFEM BAFR AR, FAVEH SIPG J7
(0 =1) RHATIEL. 2b=(0,0) 1, FATHHFEEMTHEE.

FATHELAF = AR LR Q, = (-12)°\([0,2)x(-1,0]), HTIk Qg HIi&E K
(0,1),(1,0),(0,-1),(-1,0) , WEELE I O =(-L1) \0<x<Ly=0}. WHEHNZH N0 =40. RAIE
LA 2 tha Tl R AR O BUE A IR, AR LR 2 b, BRATRT AR W, 2SRRI B R AR
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Table 1. The eigenvalue numerical solution results of P1 element for Q, , Q,, Qg
=1 EFXEQ , Q, Q H—XTHHEERERER

Domin h dof A Error rate
1/8 18 9.68183177703541 0.010322912178967 0.54752820144130
1/16 36 9.67042863648946 0.007062847360313 0.732189027169809
Q 1/32 72 9.65798463260152 0.004251762144351 0.875761633246100
1/64 144 9.64838805730213 0.002317066190284 0.796041031633780
1/128 288 9.64356880634479 0.001334462001625 0.833410276294000
Domin h dof A Error rate
1/2 6 10.01089082866180 0.054074539728354 0.575380879683627
1/4 12 9.97164534156961 0.036289913061964 1.701594822755240
Qq 1/8 24 9.91328960713576 0.011157190430592 1.100941881727680
1/16 48 9.88268849973972 0.005201616332422 1.120473182924910
1/32 96 9.87720972901890 0.002392446739869 0.735966882429369
Domin h dof A Error rate
1/8 24 8.47417316342465 0.00872281246999 0.54897824456314
1/16 48 8.45258472752046 0.00596207750184 0.64140078277942
Qg 1/32 96 8.41976135769202 0.00382222934394 0.94298157998748
1/64 192 8.40557928090898 0.00198815848681 0.70904441518552
1/128 384 8.39398781461038 0.00121620662321 0.90308344586586
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Table 2. The eigenvalue numerical solution results of P2 element for Q, , Qg, Qg

®2 XTFREQ , Q, Q MITRTHIERERLER

Domin h dof A Error rate
1/8 36 9.63485000085603 0.00030683093408 0.62744396232687
1/16 72 9.63644377247644 0.00019861849599 1.00475087409285
Q 1/32 144 9.63787391034161 0.00009898275505 0.78674658203632
1/64 288 9.63847915772557 0.00005737533278 0.14410889399246
1/128 576 9.63868091390773 0.00005192112784 0.61366754022801

Domin h dof A Error rate
1/2 12 9.86507391756196 0.00022336111619 0.53614942475366
1/4 24 9.86627449731763 0.00015403184314 1.42509423898113
Qq 1/8 48 9.86817629538561 0.00005736069433 0.04501083787391
1/16 96 9.86830780925435 0.00005559871923 0.70366586314381
1/32 192 9.86884493234143 0.00003413817148 0.45289598783267

Domin h dof A Error rate
1/8 48 8.36323567490973 0.00100411394684 0.78893621674504
1/16 96 8.36557530331546 0.00058115172794 0.85945958635435
Qg 1/32 192 8.36782455013341 0.00032030699117 0.26268189495829
1/64 384 8.36826344754864 0.00026698772096 0.46821245124601
1/128 768 8.36893577466835 0.00019299466151 0.25234957567621
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