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We can do the same to interpolate x2 in terms of xil and xi2:

: coﬂa
?a\"@/\l\)\ Q/\M Anrfx# N\y& Qm(é\f\m\{‘

) |
LGN X, N (53 LI LQM % K(L ot
O s L O N a< v‘m\ (( \&\\4

\
= Z(’g%jﬂ F'Sfl‘f’ f)&t\

ME517 Page 2



1 (5,8 = %(’% + 3645, +f‘fa

_ \ (
- N o7 e A
O] Mlsory = L340 k) 7t

= )

oL
RIS TAN ) BW%)? V) . Mfz) } h
% IR of  IX,

b

We W Y YLy o Qmjw OQ &, ond Ak Ahr puy mvé Tha (MGW

S caand YO cm\pM ,\ \wet \SSA

\\t\ N(/ bW) WL 67(/7,

BV\/L %\ b/\/k _D__J,
TN
m ‘ L ka
o
RES
G| | am |-
_ 7;::
(e W \3
AN
— N
| T +
Dy,
h\NL BO\}'), N 6[‘/2, _} ‘M\/_‘LL
( Oy 37\// \ngg\\ %’lﬁ 2 (%@,‘ S5 | o8 Sf, l
e

ME517 Page 3



s X OX| ARV IRY

=2V W N \ Olve | U'Vs | v x

0 L Z j“v' \ * Jgﬁ
e U it
Jé _ /AR E’Z)%A\\Ms (
¢ oo e S\m\\\\\f

MES17 Page 4



\
\
£
_ 3 —Xr —
=> J< . S B; <§y K d )M?Bf AHQ @
Piet SR :
g T G T 53 (=T M)
@/B? = %lNl Nt Ny N’4'J = b%x\’ 5%3] i(\% bb/:\;r—j:
I P Y.
2 hjc N bfc
RAYECA e
: F““%”) &%4 G2 3 (ot G
O (=T f
HED TR (020 3 o) 4 o
(b 5,
B [Q\m (S5 (b = @
D e e
@m@
VRS %xf( %\?} o
U ARENERER R J - th ML} g(%)
Ml = (34 ) ¥ ¥ i
RN
d T
I %xft \*fm "y Ko \ @
2
%F\ 3%? \|kﬁ’&
I‘:,O{ bosee o dd g (o Nee_




- ‘ &

Jz,o* bosee \Mon W g fees NMee

s . Gei)(36 = () (v

X¢

Side note to understand the meaning of det J mi(t) \ ‘ “&@)
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Determine the full integration order:

- We ignore J and kappa only for this order calculation.
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Higher order elements in 2D and 3D e
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Higher order elements in 2D and 3D
Motivation
Higher order elements have a higher convergence rate
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If the_solution is smooth enough (not dealing with strong and weak discontinuities

such as crack tip, sharp wave fronts, shocks in fluid mechanics, ...) it is often
beneficiary to use higher order elements as we benefit from higher convergence
rate.

BUT the solution should be accurate enough (already using small elements) so we
are in the asymptotic convergence rate
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Figure 1. Asymptotic work estimates for 3-D linear problem:b ?'A"\M ARV Wt
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+ Adaptive operations in spacetime:

- Front-tracking better than shock capturing
- hp-adaptivity better than h-adaptivity

Sod’s shock tube problem
Results by Scott Miller
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Shock capturing: 473K elements
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Shéck tracking: 446 elements
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There are cases that we only deal with simple geometries
but the solution should be accurate
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Constraint  ua={uc+ uglf2
equations:  va=(vp+ vglf2

{b} 4-node to 4-node slement transition;
from one to two layers

{a)} 4-nodeto B-node element
transition region
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\A {c)} 9-node to 9-node element transition region;
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Include only if node i is defined
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{b} Interpolation functions
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