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Abstract

The boundary concentrated �nite element method is a variant of the hp-version of
the FEM that is particularly suited for the numerical treatment of elliptic boundary
value problems with smooth coe�cients and boundary conditions with low regularity
or non-smooth





















Figure 2: Results corresponding to Example 3.1

10
0

10
1

10
210 10

10 10

1

0

c

o

r

 

x




/

R

1

2

8

 

5

6

 

3

 

m




9

1

f




1

 

0

6

 

6

9

7

2

-

1

8

2

 

w

1

6




(

1

)

T

j




E

T

 

2

8

 

5

.

4

3

6

4

 

T

f




1

 

0

 

 

9




9

4

2

9

5

7

2

 

w

1

6




(

1

)

T

=

(

0

.

4

,

0

 

3

)




E

T

 

Q




1

7

2

5

 

g




9

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

9

0

7

9

8

 

 

3

1

2

6

3

9

6




f

*




2

.

2




9

6

6

.

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

9

0

7

9

8

 

 

3

1

2

6

3

9

6




f

*




 

G




9

6

6

.

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

3

9

5

.

6

2

 

2

5

 

5

0

9

5

5

4

9

8




1

S

4

.

8

8

.

5

7

7

 

5

3

2

4

.

1

9

8

9

4

5

.

6

2

 

2

5

 

5

3

2

4

.

1

9

8




1

S

4

.

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

3

9

.

8

8

.

5

7

7

 

5

3

2

4

.

1

9

8




1

8

8

2

.

6

2

 

2

5

 

5

0

9

5

5

4

9

8

9

4

5

.

6

2

 

2

5

 

5

3

2

4

.

1

9

8




1

S

4

.

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

3

9

5

.

6

2

 

2

5

 

5

0

9

5

5

4

9

8




1

S

4

.

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

3

9

.

8

8

.

5

7

7

 

5

3

2

4

.

1

9

8




1

8

8

.

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

3

9

5

.

6

2

 

2

5

 

5

0

9

5

5

4

9

8




1

S

4

.

8

8

.

5

7

7

 

5

3

2

4

.

1

9

8

9

4

5

.

6

2

 

2

5

 

5

3

2

4

.

1

9

8




1

S

4

.

8

8

.

5

7

7

 

5

0

9

5

5

4

9

8

3

9

.

8

8

.

5

7

7

 

5

3

2

4

.

1

9

8




1

8

8

2

.

6

2

 

2

5

 

5

0

9

5

5

4

9

8

9

4

5

.

6

2

 

2

5

 

5

3

2

4

.

1

9

8




1

S

4




q

 

1

0

 

0

 

0

 

1

0

 

0

 

0

 

c

m

 

B

T




/

R

1

2

5

 

5

.

4

3

6

4

 

T

f




1

 

0

 

0

 

1

 

1

2

6

.

1

5

 

6

6

9

8

5

2

3

 

8

2

8

9

(

1

0

)

e

n

e

r

g

y

 

n

o

r

m




E

T

 

2

 

2

8

4

4

1




(

L

0

)

l

o

c

a

l

 

L

1

0

1

0





















Proof. See [9, Proposition 2.10] for the construction of such an element.

Now, by means of Lemma 5.4, we are
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