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Numerik partieller Differentialgleichungen

Lagrange elements P, in 2D
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Figure 1: Lagrange elements P, on the unit triangle and shape functions in barycen-
tric coordinates A\g, A1 and A
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Lagrange elements P, in 3D

Lagrange Element P in 3D Constant tetrahedral element PO
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Figure 2: Lagrange elements P, on the unit tetrahedron and shape functions in
barycentric coordinates Ag, A1, Ay and A3
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Lagrange elements Q, in 2D

Lagrange Element Q, in 2D Constant rectangular element Q
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Lagrange Element Q, in 2D Bilinear rectangular element Q
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Lagrange Element Q, in 2D Biquadratic rectangular element Qs
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Lagrange Element Q; in 2D Bicubic rectangular element Qs
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Here, LZ(-k) denotes the Lagrange polynomial ¢ corresponding to the equidistant
points s; = j/k, j =0,1,...,k, ie.,

t— s, ‘
L i=0,1,... k.
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Figure 3: Lagrange elements @, on the unit square and shape functions in coordi-
nates t; and ts.
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Lagrange elements Q; in 3D
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Constant cubiform element Q

1 P=Q, dim(P)=1
0.8
.06 pr=1
> 0.4
0.2
0
1

Trilinear cubiform element Q

1 P=@Q, dim(P)=8
0.8
oo Partojrint = LV (1) L§1)(t2) LV (ts),
Oé O f; ihj7k f; 1
0
0

Triquadratic cubiform element Qs

0_; ‘b P=Q,, dim(P)=27

o

fun

. 06 Dok+3j+i+1 = LEQ) (t1) L§2) (t2) Lg) (3),
> 0.4
0.2 II 0§27j7k§2
0 I
° 0.5 0.5 !
1 7o
Xy Xy

Tricubic cubiform element Qs

L 4”’ P=Q3; dim(P)=064
0.8
. 06 E D16k+4j+it+1 = LP (1) L;-s) (t2) L;(f) (t3),
> 0.4
0.2 O S i)j) k S 3
0 ﬂb
’ 0.5 0.5 !

Figure 4: Lagrange elements (Q; on the unit cube and shape functions ¢, t5 and ts.
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