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Multipatch Domain

_ N _
i=1

Interior faces: Fj; := Q; N Qj

Boundary faces F; € Fp

All faces F := F; UFg
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Multipatch DG IGA Discretization

e Reference domain €2 := (0,1)?

o Tu(Q) = {Q}Y,

e d knot-vectors on each subdomain: Efwn =1,...,d
e Parametric mesh Tf(;) =20 X x Zh= (B M
o TS = {EW I,

e Assumption: quasi-uniform mesh
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Multipatch Spline Spaces

e For each parametric mesh Tg) construct
BO .= span{E§i) (2)}
e with tensor-product splines B](.i) (%) = B](.? (Z)... B](.Z)(:%)

o Physical spline space B(7#(Q)) := BM x ... x B

o with B .= (B0 0 o771



Introduction Multipatch IGA Variational Formulation
000 00000

Model Problem

-V - (aVu) = f in Q

u=up on 0f)

With a‘Q_ = const =: o

Numerical Analysis
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DG Notations
%
v = ’U‘
Q;

On common interfaces F;; € Fr:
[v] := v — o

{v} = S(F +09)

On boundary faces F; € Fpg:
[v] := o'

{v} =

Numerical Analysis
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DG Variational Problem

ah(uh,vh) = l(vh) +pD(uD, Uh), Yy, € E(TH(Q))

N
n(tn, vn) Z < OézVUthhdl’ — si(un, vn) + pi(un, Uh))

i(up, vp) Z/ {aVup} - ni[vp] + {aVuop} - ng;lus]ds
= JF

i (Wh, vp) Z/ [[uh]][[vh]]ds
= JF

p(up,vy) Z/ uDvh — auDan) s
F;
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a(u,v) = — Z V- (aVu)vdz

Numerical Analysis
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N
a(u,v) = — Z/Q V - (aVu)vdx

N N
aVuVudx — / aVunvds
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N N
= aVuVudr — / aVunvds

N
= g a;(u,v) — E / o;Vuving; + o;Vujuingds — g / aVuvnds
i=1 Fi; Y r, VFi
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=

= Zaz u,v) Z/ o Vuvingg + o Vujvgngds — Z/ aVuvnds

=1

= Z}ai(u v / [aVuv]ds — Z/ aVuvnds

2
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=3 ai(u,v) — z / fovulds =3 / aVuonds

i=1

Zf: - FZ /Fi,.{avu}[[v]] + [aVu]{v}ds — ;/F aVuvnds

N
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(u,v) Z/ {aVu}[v] + [aVu]{v}ds — Z/ aVuvnds

Mz

.
Il
=

'MZ

©
Il
-

a;(u,v) — aviuyg|v Oé’U’LL—HU’US
a;(u,v) %;/Fij{v}[[]]Jr{V}H 7, [ullvld

/ aVuvn + a(u —up)Von — %(u —up)vds
F

i

=]
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N
=N a;(u,v) — aVu}[v aVollul — Erullvlds
=2 i) %;/Fij{v}[[ﬂJr{V}[[]] 1ol

w
_;/F aVuvn + a(u — up)Von — E(U_UD)UdS

= Zai(u,v) — Z /F’.,v{aVu}[[Uﬂ + {aVu}u] — %[[u]] [v]ds

— Z/ aVuon + auVon — %uvds
F, Y Ei
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= Za, U, v) / {aVu}v] + {aVo}u] — 7[[u]] [v]ds
- Z /F aVuvn + auVon — Euvds
= Zai(u,v) — Z /F’.,v{aVu}[[Uﬂ + {aVu}u] — %[[u]] [v]ds

B EF: /Fi{aVu}[[v]] + {aVu}u] — %HU]] [v]ds
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DG Variational Problem

ah(uh,vh) = l(’l)h) +pD(uD, Uh), Yy, € B(TH(Q))

N
n(tn, vn) Z < OézVUthhd’I — si(un, vn) + pi(un, Uh))

i(up, vp) Z/ {aVup} - ni[vp] + {aVuop} - ngfus]ds
= JF

i (Wn, vp) Z/ [[uh]][[vh]]ds
= JF

p(up,vy) Z/ uDvh — auDan) S
Fn
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Inverse Inequalities

Lemma 1 (Inverse Inequality)

For up, € B(Ti(2)), we have

_1
IVonllL2(ry) < erth™2[[Vunll2q,)
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Boundedness and Ellipticity

e dG-norm for u € H} := HY(Q) N H (Tg(Q)) + B(Tu(Q))

N

lullie = > (@l Va3 + pitu®, u))

i=1
Vu € H: ,up, vy € B(Tu(Q)) we get the following results:

Lemma 2

an(un,up) > Cllunllis

Lemma 3
1

an(u,vn) < C (Iuli3e + X, bil{aVulizae,)) " lvallac
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Error Estimates (Outlook)

Theorem 4
For the exact solution w € H!,l1 > 2 and the discrete solution

up € B(Tu(S2)), the following estimate can be shown:

N

lu—upllag <> Ci | BT+ > *hl " ull oy

i=1 FijCoQ;



Numerical Analysis
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Thank you for your attention!
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