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then choose points on and di idem ΓMortar element method is a sef l tool to co ple different n merical methods on 0 ,Γ = ∂Ω then choose points on and divide1m ΓMortar element method is a useful tool to couple different numerical methods on p
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element method (FEM) to deal with the unbounded domain problem. Error estimate
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M ElMoti ation Mortar ElementMotivation Mortar  Element  Motivation
F b d d d i bl th di t f t d d t h i h th In order to introduce the Mortar element space wFor unbounded domain problem, the direct use of standard techniques such as the In order to introduce the Mortar element space, wp q

finite element method which is effective for most problems over bounded domain spaces Define function spaces and as foU1 1 2,W U Ufinite element method, which is effective for most problems over bounded domain, spaces.  Define function spaces                  and       as foU1 1, 2,W U U
without any special treatment with the unbounded domain will meet some difficulties 0{ | ( ); | ( )W v v C v P τ= ∈ Ω ∈ ∀without any special treatment with the unbounded domain will meet some difficulties 1 1 1{ | ( ); | ( ),W v v C v Pτ τ= ∈ Ω ∈ ∀
and the corresponding computing cost will be very high As a alternative boundary
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and the corresponding computing cost will be very high. As a alternative, boundary
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progress has been made in this field. Also, boundary element method has its ownprogress has been made in this field. Also, boundary element method has its own
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element method and finite element method which combines the advantages of 1 1: ( )T C UΩ aDefine operator                                   aselement method and finite element method which combines the advantages of 1 1( )pg
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ˆModel Problem and Discretization 1 2ˆ { | ( ) ( ) ( )}W v v v v H H= ∈ ∈ Ω × ΓLet foModel  Problem  and  Discretization 2
1 2 * 1{ | ( , ) ( ) ( )}W v v v v H H= ∈ ∈ Ω × ΓLet                                                                             , fo1 2 1

Let Ω be a Lipschit bo nded domain in be2R 2 2\ ( ) ( )c cR f LΩ = Ω ∂Ω ∈ ΩU e defineLet Ω be a Lipschitz bounded domain in , beR \ ( ), ( )R f LΩ = Ω ∂Ω ∈ ΩU we definep
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where α is a constantwhere α is a constant.
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Error Estimatenction e can choose a circle disc Error Estimateunction,  we can choose a circle disc Error   Estimate
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N merical Res ltsollowing: Numerical Resultsollowing: Numerical    Results 
| 0}T vτ∀ ∈ =1, | 0},T vτ ∂Ω∀ ∈ = 1α =Consider the model problem with and1, | },∂Ω 1α =Consider the model problem with             and      
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Some Further InsightSome   Further   Insight 
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2Ωf Laplace operator on . It is important to notice that e can also get some interesting insight from the error estimate If2f  Laplace operator on        .       It is important to notice that we can also get some interesting insight from the error estimate. If
ˆ

p g g g
the mesh sizes and are carefully chosen then we can get the same accuracy as the case of thehhˆ( ) ( )w w w v v v W∀ = = ∈or the mesh sizes and are carefully chosen, then we can get the same accuracy as the case of the
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1 2 1 2( , ), ( , ) ,w w w v v v W∀ = = ∈or                                        

same interface mesh is used for both FEM and BEM by using a much large mesh size 2h21
same interface mesh is used for both FEM and BEM by using a much large mesh size .2h

h 1 1 6 25 3 2 441 5 9 537 8 3 725 101h 1e-1 6 25e-3 2 441e-5 9 537e-8 3 725e-10
2 .

Γ
1 1e 1 6.25e 3 2.441e 5 9.537e 8 3.725e 10

2 Γ

2/3h h 2 1 4 1 3 393 2 8 416 4 2 08 1ar element method is:
2/3

2 1h h= 2 154e-1 3 393e-2 8 416e-4 2 087e-5 5 177e-7ar element method is: 2 1h h 2.154e-1 3.393e-2 8.416e-4 2.087e-5 5.177e-7
/h h2 1/h h 2 1544 5 4288 34 47 218 88 1389 782 1 2.1544 5.4288 34.47 218.88 1389.78
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