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Abstract

In this paper, we mainly propose and analyze a second-order, linear, coupled scheme for the
Ginzburg-Landau model of the nematic liquid crystal flow, and prove its energy stability under
discrete condition. Finally, we demonstrate the annihilation process of four singularities and ro-
tating flows through numerical simulations, and verify the numerical accuracy of the scheme. The
results show that the scheme has energy stability and good numerical accuracy.
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Figure 1. The evolution of the director field of four singularities
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Figure 2. The evolution of the director field of four singularities
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Figure 3. The evolution of the director field of rotating flows
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Figure 4. The evolution of the director field of rotating flows
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Table 1. Error of spatial convergence
1 FEIRE
h "d _dhn L2 "d _d': H! ||U N u;‘ L2 "U N U: H ||p - p*: L2
1/8 0.372485 2.19973 0.00197764 0.0153247 1.02112
1/16 0.0428221 0.564219 0.000216933 0.00324698 0.225224
1/32 0.0428221 0.14291 1.89493e-05 0.000713829 0.065122
Table 2. Order of spatial convergence
e 2. ZEYLsin
h sz -rate dHl-rate u,.-rate u,,-rate p.-rate
1/8 - - - - -
1/16 3.12076 1.963 3.18846 2.23869 2.18072
1/32 3.4312 1.98115 3.51703 2.18545 1.79015
Table 3. Error of time convergence
= 3. FHEIRE
At "d _d'? [k "d _d'? H! ||U - u’r‘] 2 "U B u’r“ H ||p - p: [k
0.0005 0.0504747 0.113437 0.00222339 0.166493 0.341426
0.00025 0.0144409 0.0348473 0.000931407 0.0695298 0.308471
0.000125 0.00299036 0.00928515 0.000377842 0.0268576 0.247715
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Table 4. Order of time convergence

= 4. BHEUET

At dL2 -rate dHl -rate u.-rate u,,-rate p,.-rate
0.0005 - - - - -
0.00025 1.70278 1.8054 1.25528 1.25976 0.146438
0.000125 1.90805 2.27176 1.30163 1.3723 0.31645
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