CovnkiFu bive _meorfj

Coumrmon conshluhve laws:

Neotowiau ﬁlm‘o(: §=-pL +9 (W + V)
p=-3 (&) v -viseosthy v = veloerly
Lineas elashic solid: = AVeuT +p (Vu+rvuT)
A p = lawe pavawelss  u = displaceut
Both derive ﬁrow Ha \eu.mc\'iaucd Covw
G(A) = CA =X br(A) + 2 sym(A)

New lowiau {luted: A= Vy

Liveas elashe solid: A =Yu

rrwewmbs Vea = Er(Va)

= direct for lin. elankic solidl
for [luid Huse is & com plicahou due to
iucowtlorum ibils 1-3 v

l/dlnb do cownt. relabiows have MHais gowd ¢
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Since c,lnama e in ob server camnot wduce

a o\ef—mmah'ou . Two ref. meu wmuwst be

rela kel \o:.j a rigio\ \oedj mekon.

= QW) P(x.b)+e(®)] Eulerian bransfor mahan
Q = rotatiou ¢ = brasslatbion

Our deveriphiou o]E foran euudl deloruraliows

counot olepeud ou Hu olserver (_o\:\se.c,l—n‘ve.).

EF{’ecl- ow kinewahe qua.uk"-ieb
x = @(%.8) Ve - E
x'= Q3. - QXY vc  VE¥-QF =
Right camj -G reen Shiaiu {'e,uu:or
¢ F=(eEf(F) = FE'@F=FF -
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Axiowm of g\-a,wte ihdiggevc»\a

TFidds &, w aud S are callel frawme \'mo(:‘(fem"

oer obJe_c,\'ive if, ger ell Super Fose.ol r\'al‘o\ Mb

wichowd _:E'ag z+c  we have fov all slaq,l‘fa., f:’e’d}s
scalas ?f'—l‘(
Vveckos g-fc-[d

tewbaf gfdd

$(2'k) = Pl= k)

wizlt) = @ wix,b)

3(='6) =@ 5= G

= Srow Lee buse 6.

ls slaalw'a.l vclec{\‘b Srad.i ewt o!o\)’ec.\w'ue.z,
2=V = EE

Frowm Lleelusre 16 Z F

E=QF€ L'-Vow'= £

E'-d(aF)=QF +4F

EY=@F)y'=£"g" = £'¢

L= EE (g gRVETE
~QEF'@ + GFF@ = g™ ad



> £-=-22Q + 28"  not dejeckive ]

that is wkj Vor ia not uned u condh bu hve
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it represewb rigiel baoly em.au,lo.f ve,\oc,il'b
be hoetu obsesvess,  see KA
Show Q==  skew-sywmetric
No\n-o‘ade.‘-(ue parsk of £ :=NGr is sghew -Sywt.
> siuply kale  sguelric parkof 27

d = syum(g) = £ (s %v)

rate of shaiu bewdos is c%jec'-{ue_

> waed jw conaHFu"ivc, lacos

Note Heal ve.locil':j i\'selg_



Haterial frowe flno!i!o' vewt fu\ncl'fom»

Tielols:  b(e,b) seales
w(x,b) vechos
2(x,t) feunar

]E?doh bo coune H-.xf) G(L‘de ou = .

C—

Cowal:f"'u[-l'ut f-u.uckou.b are net @u‘doU) but
-l-\;-bn ob.\::rw.o& ou plddb an W Ful' .

interual energy: wix, k)=t (pC=.b), OCx b))

ou."ru;l {:.*1:14 T " Pwi’ F\‘M/)
coub(ri "u.\n ve
wuelrou

heet ‘Flow : gr(:_c.b) = 51\ (6(25..‘7))
C&Md'\j shrom : § (x.b)= §(P(¥-tt')l 6(.’9!(7)1 é@(‘-'-))

Cousbitu bt fumclions: G(5.6), §(8), E(p 6.4)



As such ecomskitubive {Zuuch’ows ave neot
diveeHy  dupeuduut ou Lrawe bub Huir
Tuput Licldn ave

Counias grc»uw: (el auol £27) thau to be
grewue. iuol(f‘:gav-cvtce requires

é( 90\' -~ g(P‘eo‘)GT
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lso tropie  fumetiowd

Fuuchous Hial ave grcume wavriauwl ave
calledl TSO"TO‘P\‘C . Cownitdds Hu Xo“ew{ucj
$= scalas Fuu. é= veckos ?w g = bewter gu.u )

@ = scales v = veckor S = kewnar
Tleu F,r koo @rw relakeed bs \-s‘au‘ol Lmolj robahrou &
e have (Zou.owt‘u.j isO‘rQ‘o\"c ?uuoh‘owb:

3@ =3  dla)-d(v) Plesd=$(2)
V)= 0m(e) P@N=ADW) 3@zd)-8u(s)
§(0)-93OF $@V-68(F 3@z -a3(g"
ExaMP&s:

4) B(2) = det ()

Blasgh - dot (@ 2dM =t (8) se(©)obHE = Lot (8) v

M@y, gAG")=GAQ Gy = @AV 2@ i (w4 VY



TZef:rebe.w\'a.\{ou i isebropic Eenserjune.h‘om
Aw ise*ro‘afc CMMHQU\ G(A): Vi VT lat v S
saw.w.c.\rn'c bewnoss o .e\z)w.me,h;‘c lewrore muwsh

hauve Hu go“nwfuj F‘N‘\u

g‘ Cé) = “OCIA) z + u‘(IA\ é + "--,,(Ih) A’- Rivlin - Ericksen

represen tahenn Thm

where @, , o, awd v, are fuunchow of Hu ge¥ af
pricipal iwvariants of A, T,-{T.), Ty T,
© Gis deo.fl\cj squa. i’. é \s Sy

e To see G ie iso h'onc aMLUL K, , A, oty =Coudt

Ty - T u
G(@Ag')=u.T +« GAQ +x, QAG'QAL

- - =

p Y
=k, L +a0,QAQ" w0, @A°d" T
QG(A)G = =, Q"¢ x GAGT+  QA°QT
=  G(gAG) - gag’

ismlrm\ou‘c ‘ger couoFamt co%fcfeu.{:s ‘
l{f coe@e\utdh o, , o, , oy ou,lb oLLPM ow
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This is Ho most gemevod _fo.-m of a constibwhve equ

(oﬂ' oA s‘sofrc)lm'c wea becial .

leo Eropc‘c_ Fourthh -0 rdec Tensors

If G(A) is o linear funchion Husu & cou be worifteuss
G =CA

whae € is o fourle-order femser.

i i addiHou we re.e]u.ire.'.

4) €A €V"is symmekric for every syuweteic. Ae V'

L CW=0 [or exercy gkew ~sgunu bric v=\)e>fl

Thew e are scalacs H awol N such Heat

gl(é)’a:é = A (AT + Q.IA saw(_»_;\_,) gmr all 5671

This follocos  frow Her rep resentation Tuw
GA) = ot (TI + o (T A » (T A
whee Hu set of variauts of A is
Ty = (oA A[eAY- b (4Y)], ek A} (Lachur €)



Nete Hual owlb I:r(é) is linear CWC«"‘WY

gwmece GA) is Jinear in é g ewld rossi[oc',flw'u:o.m
2, (T,) = c, krA + ¢, &, (L) "¢, end «,(T,) =0

wure. ¢, ¢, andk ¢, are scalar constanbs,

Siuce G(8) =0 = ¢-=o

Hew ex se.\-l-\'m.s Co=k auwdh c,=22X
G(A) =G A =rer(A)+2p A

giue G(W) =0  awod br(W)=0

=> G =C A =AW A+ 2p sy A v



