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SOME FEATURES
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SYMMETRIC REPRESENTATION




SYMMETRIC EQUATIONS

# Vector Feld Ccll_f = f(ZE‘, ,u)

% Group Action I X R" — R"

# Vector field f (2, ¢ )has the symmetry L'if for every
solution (1), the trajectory?y.x(%)is also a solution for every

W ElE

v-f(z, 1) = f(v.z, 1)
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An Example of D, Symmetry

% = fl(il?l,CEQ,,LL)
dra __

di fa(x1, 22, 1)

fQ(xlaxZ) — f2(_3317x2)

T 08 = i i)l —> {—f1(331,332) = fi(=21, )




SYMMETRIC BIFURCATION

\9/

¢ Defimtionl: (Isotropy Subgroup)
DY e — (O =R N g —

< Isotropic subgroups are constant along solution curves.

\9/

¢ Defimtion2: (Fixed Point Invariant Subspace)
BB e & IR 5 i = 185 e (E Dl

¢ One possible line of finding the X2 symmetry solution is
to restrict the dynamics to Fix(>).
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EQUIVARIANT BRANCHING LEMMA

Let I' be a finite group acting on R™ with Fix (I') = {0}.
Let 92 = f(z,u) be a T’ symmetry with f(0, u) = 0,

Dajf|(()70) —0 . Dxfu‘(()’())fl] # 0 for a O # V& FIX(Z)
Y; is an isotropy subgroup of I' where dimFix(3) = 1.

Then there is a curve x = sv, u = u(s) of critical points.

f(sv,u(s)) =0




EXAMPLE

Y ={e,m} = Fix(X) ={(0,y) : y € R}

f0,y,u(y) =0, p=—ay?

Piz‘c/zﬁrk;Bzfurcatian




LATTICE PAT'TERNS

ut::JF(uau)

u(x + ?, )= W az, )

== =5
L:ZZ{NQZ1-+7%2h3Z’nl,NQ<E:Z}

Ul Z 2r(t) exp(ik.x) + c.c.
kel




LATTICE SYMMETRIES GROUP

Rotation:

u(xy,x9,t) = 21 exp(ix1) + 29 exp(ixs) + c.c.

u(—x9,x1,t) = 21 exp(—ixa) + 22 exp(ix1) + c.c.

e /0'(217 ZQ) = (2272_1)

Reflection: m.(zl, ZQ) — (21, ZQ)

‘Iranslation: p'(zlv 22) = (e—ile’ oo 22)




PDE TO ODE

Example: (Square Lattice) 2z = g(z, i)
symmetry group: I' = Dy x T?

v-9(2) =g(y.2) Vy€eT

dzy _

dt iz = 04|21|221 =y 5\Z2|2z1 = o

@

e 5|Zl|232 = 04‘22|222 S
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APPLYING BRANCHING LEMMA

¥ =Dy x S* = {e,m} x (p1,0)

FIX(Z) = {(21, O) A R}

WAt ) = exp iT1) + c.c. = 2 — COS(:El)




o =1 FIX(Z) = {(21,21) 2 2 e R}

u(z,t, 1) ~ 2\/a i 3 (cos(x1) + cos(z2))
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