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We want fo Solve The Darcy Problem. The discrete
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where w IS Velocity and p s pressure, The 5M‘EVQC+0V3' /s
boundary data. We approximafe w (0 the Raviart-Thomas
Space whevre +he flux is continuous KCrosS Inferior ¢lement
facets- In hybrndizadion we break fhe conhnuity and gnforce
it throwgh a constraint. Onh each element we have
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We abuse notation:- The blecks are now element matrices.



Partition +he block sysfem -
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subs+itute F inte +he aother aqu,a-ﬁon.
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Assemble the |ast equm’wn info a g/OiJal system for
the multiplier 4.

Store the vectors and matrices in tontigyuous arrays.

But from where does the constraint matrix ¢ come ?



r the Hybn'oli-z,«ﬁon class, the constraint matrix s

Computed wsing an inteqgrator for the mixed bilinear form
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on the mesh skaledon. The numerical Integration takes

most of +he +ime o sef up the hduced sysfem
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Instead we construet C algebraically 4, mprove +he

setup time.



The Setup fime in my hew code fs roughly 5076 faster

+han my old code,

We n‘y en +he conncc-h'v-'fy t+ables In +the MFEM

Mesh and Finite ElementSpace classes.



Mv“'f"(l-&r ?j{vjmﬁi of freedom id#é) which we define
eoryes pond o v@[oc{%j do€s on Interior facets.

The Mesh class has a [|rst of boundary elements (facc‘fs +hat

[fe on +he Frue bown dary of +he rnzsh)- We use +he [Vt to

obtain an interior facet marker: "1 ololo o
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‘ The FiniteElementspace has & facet
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(edge, face) fo dof +able. Ours for
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interior facet marker |\ o o0 0
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facet to velocity dof table |0 a9 6|8 1o
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Accurmulate the dofs on Interior facefs /nte Ah array:

We define t+he array indrces to be +he mulf{plier dof Indices,

5o the array gives a multjplier dof o Velocity dof mapping-
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For €ach element, we asSume we are g)ven (BT A)’ , So we

must use +he Velocity dof order in +he element 1o velocity

dof table:
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Remember +Fhat we have
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we heed @ facet veloerty def +o

multiplier def mapping
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element to velocty dof Hable:
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facet veloc/ty dof 4o multiplier dof mapping
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Let w§ e¢mpute C for element pumber 2:
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We choose +he multiplier dof order, unlike in +he Hybridizatien
elass. The numbper of 2¢lement facet dofs can be compute ol

with to bles. What f +here are jnterior velocity dofs 2



We S%ﬂa’w\ca\l(vj condense the element inturior velocidy olofs.
Because rnterior (1) dofs are numbered jast , +he upsicle down

block $tructure makes eliminatron Conveniendt:
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We end wp with facet dofs (£) only , and the Schur
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