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e Given Z, : V — VP(T,), write
u—up=u—2Zou+2Iou—u,=n+E,

where n = u —Z,uand £ = Z,u — up(€ VP(Ty)).

e Hence,
[[u—unllpe < ll[nlllpa + lI¢lllpa

e Employing Galerkin orthogonality, we deduce that

Bar(u — Uhp, Vh) = Bar(n + &, Vh) =0 Vv € Vp(,ﬁv)

e Hence

(€D =) Bar(€,€) = —Bar(n, ).

e Idea: Bound the right-hand side in terms of |||£|||pc and employ
approximation results.
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Consider

/

_ n. (nt — n)et
Bar(1,€) Z<L£n(€+5£§)w Aﬁ\agb k(T —n7)ET ds

k€T, \

—/ b-n,nT¢ dsp.
0_ kNOX

Integrating by parts gives

/ﬁﬁnfdx — /é)ﬁb-n,in+§+ds+2/m(c— '/2V-b)§ndX—Ln£§dX.

Rewriting the boundary terms, cf. above, gives

Bar(n,&) = { SLnLédx +2 | cEéndx — | nLédx
U [ e |

\

—/ b-n,{(§+—§_)n_ds—/ b-n.n ¢ dsp.
0_ k\0S2

8_|_ KMNOS

/
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e How to deal with the term | 7L{dx:

|. Assume 0 > O:
I
Byr(n, &) = VoLn — — \faﬁdxzfzd
(n,€) %{L( 7 \ﬁ?) &)dx + cardx
—/ b-n,i(§+—§_)77_ds—/ b-n.n ¢ dsy.
d_ Kk\ON 84+ kNON }
Hence,
| 2
2 < WL 1+ 4||conl|?
llibe < |Votn = zzn| + 4ol

+2 > Ll I3 oo + 1113, xnon | -
KETh
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Thereby,
| 2
flu = wlbe < zmn|H2DG+z||mn——n +8]lcon|l%
Nohd P
+4 3> Ll I3 on + I 13, cnon b

k€T

Selecting Z|,. = 11, k € Tp, (Babuska-Suri projector), then on standard
element shapes, assuming v|,. € H'(x), | > 0, we have that v|7 € H'(T),

hr,

Iy =Tl < G Ve, 120,
hs—l/2

HV— HPVHLZ(F) < C1,3 PI—I/Z HVHH’(/-@)a | > |

Here, F C Ok, s = min{p + |,I} and C; | and C; 3 are positive constants which

depend on the shape-regularity of x, but are independent of v, h,;, and p; see

Lemmas 6 & 7.
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For uniform orders and uniform mesh sizes, we deduce that

hs—l hS | hs—l/2
o= wllne < € (VB + 5 (14 7+ V8) + 577 ) ol

Hence, selecting 6 = Csh/p, gives

hs—l/2
= o < oz e

H., Schwab & Suli 2000

= Analogous result holds on polytopic meshes (Proof: exercise).
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e How to deal with the term | 7L{dx:

2. Assume 0 = 0. In this case, we have that

I I B I
HMH%)G ‘= Z (HCOVH%Z(K;) T EIIV+|I%9_ma_Q + EHVJF -V ”é_ﬁ;\aa T iHv*H(%MmaQ),
KETh

Proceeding as before, we have that

Bar(m, &) = ) {Z/Céﬁndx—/nﬁfdx

KETh
.

—/ b-nm(§+—§_)n_ds—/ b-n.ntétdsy.
0_ k\0S2

8+ kNS

/
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