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Space—Time Methods

15. Consider the variational formulation to find v € Xy :={u €Y : dwu € Y*, u(z,T) = 0,2 € Q}
such that

b(ua U) = _<atu7 U)Q + <vxu VIU>L2(Q <f) >
is satisfied for all v € Y := L?(0,T; H}(9)). Prove the inf-sup stability condition

b(u,v)
cs |lullx < sup
0#veY vy

for all u € X7,

and the surjectivity of the bilinear form b(-,-), i.e., for all v € Y\{0} there exists a u,, € X7 such that
b(uy,v) # 0 is satisfied.

16. Define
Xrp = W,}t ® Vp,  with Wh = span{@bZ}Nt e H1 0(0,7), V. = span{tpk}fc\ﬁl - Hol(Q),

and
Y), = W;?t ® Vp, with Wh = bpan{qbl} 1 C L2(0 T).

Prove the discrete inf-sup stability condition

b(up, vp)
es /10l +11QQually < sup A

for all u, € X1p.
o£vevy  ||nlly

17. Prove the discrete inf-sup stability constant

b(up,
c min{1,h; B2} |uplx <  sup b(un, vn)

for all up, € X1p.
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