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A New Algorithm of Mesh Generation for 2-D Adaptive Mesh
Based on Directional Derivatives
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Abstract: A new algorithm of mesh generation for 2-D adaptive mesh method is proposed while combining the deformation principle
and the idea of mesh iteration by means of directional derivatives to compute the monitor function. The numerical experiments show that
this algorithm can well adapt to high spatial activities of the solutions. The main advantage of this algorithm is its simple logicality and it
can avoid solving moving mesh partial differential equations and save time for computing mesh to compare the other adaptive algorithms.
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Tab.1 The comparison of solution error on adaptive mesh and one on uniform mesh for Equ. (11)

Node Number Adaptive max ¢ Adaptive max ¢, Uniform max ¢ Uniform max ¢,
432 0.0017047 1.0000 0.0029778 1.000
917 0.0014664 1.0000 0.0020455 1.000
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Fig.1 The adaptive mesh(left) and the numerical solution(right) when N =862 in Ex.1
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Tab.2 The comparison of the solution error on adaptive mesh and one on uniform mesh for Equ. (12)

Node Number Adaptive max ¢ Adaptive max ¢, Uniform max € Uniform max &,
862 2.2965 0.072024 144.97 : 6.2326
2008 - 1.0956 0.03326 70.667 3.7066
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Fig.2 The adaptive mesh(left) and the numerical solution(right) when N =862 in Ex.2

4 &

R — 4 A AR S AR AR, 2T 07 1 RO 4 BB R MR A B E R T RIFEIBCR
SHAENFRREELE, RERRARKEEZERNS, B0 TRMIRRMS TR, TATNgT
B,

£ % X #k:

[1] Winslow A. Numerical Solution of the Quasi-linear Poisson Equation in a Nonuniform Triangle Mesh[J]. J. Comput. Phys.,1967,1:149 - 172.

{2] Zegling P A. Moving Grid Techniques M]. CRC Press LLC,1999.

[3] Huang W Z,Ren Y H, Russell R D. Moving Mesh Partial Differential Equations( MMPDES) Based on the Equidistribution Principle[]]. SIAM J.
Numer. Anal.,1994, 31(3):709 - 730.

[4] Dvinsky A S. Adaptive Grid Generation from Harmonic Maps on Riemannian Manifolds(J]. J. Comput. Phys., 1991, 95: 450 - 476.

[5] LiR, Tang T, Zhang P W. Moving Mesh Methods in Multiple Dimensions Based on Harmonic Maps[J]. J. Comput. Phys., 2001,170: 562 —
588.

{6] LiR, Tang T, Zhang P W. A Moving Mesh Finite Element Algorithm for Singular Problems in Two and Three Space Dimensions[ J]. J. Comput.
Phys. ,2002, 177:365 - 393.

[7] Cao W M, Carretero-gongzales R, Huang W Z, et al. Variational Mesh Adaptation Methods for Axisymmetrical Problems[J]. SIAM J. Numer.
Anal. ,2003, 41(1):235-257.

{8] Cao WM, Huang W Z, Russell R D. A Moving Mesh Method Based on Thegeometric Conservation Law[ J]. SIAM J. Sci. Comput.,2002, 24(1):
118 - 142,

[9] Liao G J,5uJ Z. A Moving Grid Method for (1+1) Dimension[J]. Appl. Math. Lett.,1995,8(4):47 - 49,

[10] Lizo G, Liu F, Pena D L,et al. Level-set-based Deformation Methods for Adaptive Grids[J]. J. Comput. Phys., 2000, 159: 103 - 122.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200706027.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a4%bc%e5%b9%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e6%94%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%b2%b3%e5%b1%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Li-guang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Fang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIONG+Yue-shan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e5%8d%97%e5%8d%8e%e5%a4%a7%e5%ad%a6%2c%e6%95%b0%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e8%a1%a1%e9%98%b3%2c421001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e5%8d%97%e5%8d%8e%e5%a4%a7%e5%ad%a6%2c%e6%95%b0%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e8%a1%a1%e9%98%b3%2c421001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e9%95%bf%e6%b2%99%e5%a4%a7%e5%ad%a6%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410003%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e9%95%bf%e6%b2%99%e5%a4%a7%e5%ad%a6%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410003%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Winslow+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706027%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zegling+P+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706027%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Huang+W+Z%3bRen+Y+H%3bRussell+R+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706027%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706027%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dvinsky+A+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706027%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+R%3bTang+T%3bZhang+P+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1006-jcph.2001.6749.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+R%3bTang+T%3bZhang+P+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210318255.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210318255.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cao+W+M%3bCarretero-gongzales+R%3bHuang+W+Z%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ027145764.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ027145764.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cao+W+M%3bHuang+W+Z%3bRussell+R+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ028072661.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liao+G+J%3bSu+J+Z%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706027%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liao+G%3bLiu+F%3bPena+D+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706027%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e8%b4%b5%e5%86%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e7%90%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Gui-dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHEN+Li%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjgcyyy200703020&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjgcyyy200703020.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjgcyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e7%ba%a2%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%b9%8f%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e7%a5%a5%e5%be%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KANG+Hongwen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Pengyun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+Xiangde%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_daqikx200006003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_daqikx200006003.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_daqikx200006003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_daqikx200006003.aspx
http://c.g.wanfangdata.com.cn/periodical-daqikx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bd%b3%e5%b7%9d%22+DBID%3aWF_XW
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Thesis_Y541956&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Thesis_Y541956.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e8%b4%a4%e6%98%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%97%ba%e7%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ac%a7%e5%85%83%e8%b4%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HOU+Xian-zhao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Wang-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22OU+Yuan-xian%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_mjgy200611005&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_mjgy200611005.aspx
http://c.g.wanfangdata.com.cn/periodical-mjgy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%9d%e9%b9%8f%e7%a8%8b%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e9%9b%af%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e5%85%b6%e4%ba%ac%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7079452&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_7079452.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%9a%e8%95%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e5%bc%ba%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgkjxx201204009&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zgkjxx201204009.aspx
http://c.g.wanfangdata.com.cn/periodical-zgkjxx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%8d%ab%e6%b0%91%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tzzyjsxyxb200401004&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_tzzyjsxyxb200401004.aspx
http://c.g.wanfangdata.com.cn/periodical-tzzyjsxyxb.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjfz200910064&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjfz200910064.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjfz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e7%ba%a2%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%b9%8f%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e7%a5%a5%e5%be%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kang+Hongwen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Pengyun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+Xiangde%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_daqikx200005005&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_daqikx200005005.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_daqikx200005005&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_daqikx200005005.aspx
http://c.g.wanfangdata.com.cn/periodical-daqikx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%99%93%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%ad%a3%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%89%bf%e5%b0%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yang+Xiaohui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Zhenghua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Chengyao%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kqdlxxb199903013&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kqdlxxb199903013.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kqdlxxb199903013&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kqdlxxb199903013.aspx
http://c.g.wanfangdata.com.cn/periodical-kqdlxxb.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%98%b3%e8%b4%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a4%bc%e5%b9%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%8d%8e%e8%a2%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e4%bb%81%e6%88%90%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nhdxxb-lgb201001007.aspx
http://c.g.wanfangdata.com.cn/periodical-nhdxxb-lgb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200706027.aspx

