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Pensieve header: Examples for the Da-Nang talk: Double Integration and the trefoil.

Startup

Inf+]-= SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\Sydney-191002"];

hm

@10 @00 e 01
1= {ox = (a ) e],py= (a ) h],pC= (a o e]};
@00 @00 @ 00
{pX.py - py.pX = B pC, PX.pC = pC.pX, PY.PC = pC.pY}
hm

ouf-]= {True, True, True}

hm
)= A= -hng & Ck+ (§i+&5) X+ (N1 +1N5) Yk
SimplifyeWith[{E = MatrixExp},
E[£ipx] . E[nipy] .E[§5px].E[njpy] = E[OxApPX].E[Oy, Apy].E[JApC]]
hm
ou-J= True

Afailing attempt to figure out dilations

Dilations. In H, " is a “dilation operator”. Thinking of it as in
H* — H;, it gets map by PBW to an element d € Hom(Q[] —
Qlx, yllaD.

Claim. D(d) =
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In[«]:=

Outf«]=

In[«]:=

Outf«]=

Inf]:=

Out[«]=

In[«]:=

Out[«]=

cm

In[«]:=

cm

Out[«]=

cm

In[«]:=

cm

Out[«]=

DSolve[{A[@, Y] =1, daA[a, Y] = XyA[a, y] ~hydyAla, Y1}, {A[a, Y1}, {a, ¥}]
DSolve [{A[@, y] =1, A2 [o, y] = xyAla, y] ~yh A @Y (o, y]}, {Ala, ¥]}, {a, y}]

ith| {1 = e/ 6-e) (1 an)
Simplify[d, A == Xy A -hYy dyA] ]

Xy

elan B <71+o(h+xya (—3+2ah))

-9
-1+ah

Coefficient[q-xya+q*a (l+xya)h+qxya (2-ah), af
-Xy+2gqXy+q’h

cm
@ %<Bip. Log[1l+ e n; &
O = HoldForm[ [771 + rlj] Yk + (/31 + By + M) by +
l+renyéi €
e—aj—e/.ij §
(ai+aj +Log[1 + e nj §i]) ay + [—1+§j] xk];
l+enyéi
TeXForm[AO]
A = ReleaseHold [AQ]
ak (Log[1+677j Eil +ai+aj) +
Log[1+eny&i] e “chiny e P &y
bk —Jl+/31+/3j]+Yk[Ui+ 21+ =+ &
€ l+enyés l+enyés

\left (\eta _i+\frac{e~{-\alpha _i-\epsilon \beta _i} \eta _j}{1+\epsilon \eta _j \xi _i}
_i+\beta _j+\frac{\log \left(1+\epsilon \eta _j \xi _i\right) } {\epsilon }\right) b_k+)\
_j+\log \left (1+\epsilon \eta _j \xi _i\right)\right) a_k+\left (\frac{e”~{-\alpha _j-\e¢
_i}{1+\epsilon \eta _j \xi _i}+\xi _j\right) x_k

ev=(2 ) e0=(g %) p= (5 0)s o= (g o)

{pa.px - pX.pa == pX, pa.py - py.pa = -py,
pb.py - py.pb == -€ py, pb.px - px.pb == € px, pX.py - py.pX == pb + € pa}

{True, True, True, True, True}
SimplifyeWith[{E = MatrixExp},
E[nipyl .E[Bi pb] .E[a; pa] .E[&; pX] .E[nj py] .E[Bj pb] .E[aj pa] .E[§5 pX] =

E [0y, ApY] .E[Op A pb] .E[8, Apa] .E[Oy ApX]]

True
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cm
n-1= Series[A, {€, 0, 2}]
cm

our-= (@K (a5 +04) + Yk (N1 +e®ng) + b (Bi+Bj+n3&i) +X (€M E+&5)) +

1
(ak n5 gi*;bk njEf-eMyn; (Bi+nj&i) —e W xe & (By+nj&s)| e+
1 2.0 1 33 1 g 2 2 2
—;aknjﬁwgbknj&w;e P Yk (Bi+2/3177j§i+277j§i)+

1
;e*%‘ X €1 (B3 +2B5njE1+2nf&f) | e*+0[el?
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