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Pensieve header: Full testing of the $sl_2$ portfolio. Continues pensieve://Projects/SL2Portfolio2/Port-

folioTesting.nb. Time: 136.744.

Startup

Date[]
SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\FullDoPeGDO"] ;
Once[<< KnotTheory™ ];

Once[Gete@e"../Profile/Profile.m"];

BeginProfile[];

$k = 1;

<< Engine.m

<< Objects.m

<< KT.m

our-= {2021, 1, 5, 9, 33, 21.0595704}

Inf]:=

Inf]:=

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.

This is Profile.m of http://www.drorbn.net/AcademicPensieve/Projects/Profile/.

This version: April 2020. Original version: July 1994.

$k = 2; (xh=y=1;x*)

Utilities

HL[& ] := Style[&, Background -» If[TrueQes, [, Fl11;
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Testing

1= Block [{$k = 1}, {
am -» ami,j_,k, bm -» bmi,j_,k, dm - dmi,j_,k, R - Ri,j: ﬁ—) Ei,j: P- Pi,j:
asS -» aS;, aS - aS;, bS » bS;, bS » bS;, dS - dS;, aA » aA;,j,k;s bA - bA;Lj,k,

da -» dAi-)j,k: C->C;, C>C;, Kink » Kink;, Kink -» Kink;, b2t -» b2t;, t2b » t2b;

} 77

Column
am - Ei,jy- k) {ak (o +o0y) +xi (;j *53) ]
bm - E i, 150k {bk (Bi + Bj) + Yk (771 + 77j) > —Yk Bi Uj}
Yk 773 X 3 (1-Byx) n5 &3

+—— 4+ ———— +X i
7 n k'gj:

dm = E(1,4}15(k) {ak (O<i + Oﬁj) + by By + b By + YN+

7yk5ir7j _ Xy By €1

h X Y 5 €1 (1-3By) yi 1} & (1-3By) X175 2 1-4B,+3B2) n2 &2
+akBk77j§i+ kI + jei k k31+( k)]

A 7 7y A 24 2.9 4n
RS E ha;b;+h —71”'13 2y?
> Egogi,yy 13301 + A Xy Yi, X3 Y1
— nx;yi nayx;y; 302 %yi
R*]E{}ﬂi,j}[‘ﬁaj by - == -5 T am ]

agBs | m&  Ni&S
P—Eq, j}—){)[ — hJJ 4;]
aS > E i, |-a X A ha; Xy Ay Lhax2a? e
{(i}->{i} 103 - XiA; E3, ~ha i 1"51_2 Xiﬂigi

- 1
as - E(ijsqiy |[—@1 0 — X3 Az i, X3 A3 E3 -hag X3 Az &5~ 5 h X% ﬂ% gf]

B; B; 2B?

bS — E{i}%{i}

) —

yl i YiBini h yi 77%
bS%E(i}a(i}[ b; Bi - 5 *7*7]
[ B; B; B; 2B?

b; B - Yili  Dyini YiBims ﬁ)@ﬁf}

Yifini X; A; Eq + (A;-By A;) N3 &4

Out[«]= dS»]E(iHm[fai O(ifbi Bi - 5. B,

)

ny; A3 ny Yi A Bi Ny ny?an? a; A 1y & nx;y; AN & (-A;+Bs A3) Ny &
1Al YafuBiis BN g gy @ &5 - xg Ay By £y + it RNV 1B A) ms x|
B; B; 28?2 B; B; B;

(Ai-Bi ) Bini & Yi (3A-BiA)nici 1 2,2 2 % (3F-BiA) i & (-3A+4B; A -BIA) nf &}
+ - -hXx{ A § + +
hB; 2B? 2 1oi1=l 2B; 4nB?

1
aA%E{l}%{J’k} O(1+akO(1+XJ Ei + Xk &y haj Xk §i+EhXj Xk é—f}
1 2
bA = Ejiy505,k }{ b +bk Bl+Bky] Ni+ Yk Nis Zth)’jykWi]

dA = Eiyd,k) {a o4 +agaj + (bj + bk) Bi+Y3MNi+Bjykni+XyE&i+XgEis

S hByyyyni-hay X i+ s Xy X €]
hbs ha;
C“E{Hl}{ SR
= hbi ha;
C*E{}»m{ > }

. b; ha1 1.,3.2.,2
Klnk%E{}%{i}[ +hajb; +hxiyi, _Zﬁ Xiyi]

Xy Yi ha; n?a; Xq ¥1 31’ xiy3
Klnk—ﬂEmm[ e e Y™ ]

b2t > E(iyy[aiaq —ti By +Yini + X3 i, 33 Bi]
t2b 5> Eggyoqp (@i as +Ying + X3 §3 - by T3, a3 T4
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Check that on the generators this agrees with our conventions in the handout:

= E2A[E ] = Module[ {k}, Ssum[&[k] €, {k, 8, 5[$1}]];
Timing@Block [ {$k = 2}, {
{
"[a,x]" > E2A[E(3,01,2; [0, a2 X1] // amy 5,1] -E2A[E3,(1,23 [0, a1 Xp] // amy 5,411,
"[b,y]" > E2A[E(y,1,2; [0, Y2 b1, O] // bmy 5,1] -E2A[E(y,(1,2,[0, Y1 ba, 0] // bmy 5,1]
Y/.z_ 12,
{
"A[y]" » Last[Ey,(13 [0, Y1] // bAi,a 2],
"A[b]" » Last[E(;,(1; [0, b1i] // bAi,i,5],
"Alal" » Last[E (1[0, a1] // ad1,1,2],
"A[X]" » Last[E (3,013 [0, X1] // ad151,213,
{
"S(a)" » ((E{y5¢13 [0, a1] // aSy) [1]),
"S(X)" » ((E(3513 [0, X1]1 // aSy) [1]),
"S(b)" » ((E{35¢1; [0, bi] // bSy) [1]),
"S(Y)" » ((E{y13 [0 Y11 /7 bSy) [1])
}Y/.z 1>z

1]
Outfe]- {3.26563,

{{[a,x] - -X, [b,y] = -ye}, {Aly] > Bay1+Y2, A[b] > by +by, Ala] - a1 +az, A[X] = X1 + X2},

{s@ > -a,50x) 5 -x,S(b) > -b, 5(y) %,é}}}

Hopf algebra axioms on both sides separately.
Associativity of am and bm:

= Timing@Block [ {$k = 3},
HL /@ { (amy 5,1 // amy 3,1) = (amy 3,5 // amy, p41), (bmy 5,1 // bmy 3,1) = (bmy3,, // bmy ,)}
1
our - {0.3125, (True, True) )

R and P are inverses:

Infe]= Timing@Block[{$k = 3}, {Ri,j, Pi,k» HL[(Ri’j // Pi,k)

2031 }]

1 1 1
outf-J {0.546875, {E(Hi,j) {h ajbs + A X5 Y1, —fo x3y2, ;hs <3y, y” (n5x3y2-317 x?y‘i‘”,

o Bi Mick nisp 1 snigl 1 1 5% &
E{i,k}a{}{ + > - y 77% gﬁ"’ = , —h 77% gﬁ + = 77? éi‘*’ = ]J TF‘UE}}
h h 4 n 8 36 h 24 6 48 h

as and aS are inverses, bs and bS are inverses:

= Timing [HL /@ { (3aSy // aS1) = aoy,1, (bSy // bSy) = boy,i}]
ou-= {0.75, {True, True}}

(co)-associativity on both sides
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inf-}= Timing[
HL /@ {(al1,1,2 // aly,3,3) = (3l1,1,3 // AB141,2) s (DA1L1,2 /7 bAy,y 3) = (bA1L1,3 /7 DAL, ),
(amy p,1 // @amy 3,1) = (amy,3,> // amy 5,1), (bmy o,y /7 bmy 3,0) = (bmy 3., // bmy o,1) 3]

ou-= {0.734375, {True, True, True, True}}
A'is an algebra morphism

1= Timing [HL /@ {(amy 5,1 // aA1,1,2) = ((3Ag,1,3@82,5,4) // (AM3 4,7 @My 5,1)),
(bmyg 5,1 // bA3,1,2) = ((bA1,1,3b85,5,4) // (bms 4,0 bmyg 5,1)) }]

our-- {1.39063, {True, True))

An explicit formula for aS;

Inf+]:= Timing@Block[{$k =4}, HL[

as; = (AZE(i)a{i,j)[

-3 a5 - &3 X5+

efiX (-ne)k

Log@Sum[Expand[ Nest[Expand[xi Bix; 2y 7] & e® L k”, {k, o, $k}]

2%k
] /7 ami,jai]
/]
Outf»]= {6.75, Tr‘ue}

Sis convolution inverse of id

inf-= Timing [HL[# = se; smy] & /@ {
(aA1,1,2 // @Sy) // amg o531, (AA1,1,2 // @Sy) // amy o,1,
(bAy,1,2 /7 bSy) // bmy 5,1, (bA1Ly,2 /7 BSy) /7 bmy 5,1} ]

ou-= {1.1875, {True, True, True, True}}

But not with the opposite product:

http://drorbn.net/AcademicPensieve/Projects/FullDoPeGDO/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: FullDoPeGDO: PortfolioTesting.nb 2021-01-05 17:12:58

inf-1= Timing [Short[# = se; sn;] & /@ {
(aA1,1,2~B1~aSy) ~By,2~amy 1,1, (al1,1,2~By~aS;) ~By p~amy 1,1,
(bA1,1,2~B1~bSy) ~By,o~bmy 1,1, (bAj,q,5~By~bS;) ~By,o~bmy 1,1}]

Outfe= {0.015625,

1 2 .2

{Bl,Z [Bl {]E{l)a{l,z} [al o1 +axoq +X1E1+X%X2 81, —hag <«<1> &1+ <<1>>_, —h a; Xz &1+ <<5>> ] N
2

<<1>>}, <<1>>] <1l> «<1>>,

1 2 .2

B1,2 [Bz {]E{l}e(l,Z} [al o1 +a0 +X1 E1+X%X2 81, —hay <<1>> &1+ <«<1>> , —h a; X2 &1+ <<5>> ] N
2

<<1>>}, <<1>>] <1> <«<1>,

Yim y1B2n,  <1> A% «<1>> <«<1>>
B1,2[B1 { <1>>, Eq1y.q1y [_bl B1- y <1l>, - + - <<1> - —] } s
B, 2B, <«<1>> 2 «<1>
<<1>>] = <1>,
Y212 Y2 B% N2 <<1l> 7?2 «<1>> <«<1>
81,2[82{«1», E(2)1512) [—bz B2 - , <1l>, - + - <<1> - —] } R
B, 2B, <«<1> 2 <1>

<«<1>> ] = <<1> }}

Sis an algebra anti-(co)morphism

1= Timing [HL /@ { (amy 5,1 // @Si1) = ((aSyaS;) // amy 1,1), (bmy 5,1 // bSy) = ((bS1bSy) // bmy 1,),
(aSy // ah1,1,7) = (@A1,;,1 // (@8S1aS;3)), (bSy // bAj,i,5) = (bAy,s,q // (BS1bSy))}]

ou-= {1.45313, {True, True, True, True}}

Pairing axioms

1= Timing [HL /@ { ((bmy 2,1 SY3,0,0,3,3 // S€q) // P1,3) =
(( (SY151,1,0,0 // S€0) (SY2.2,2,0,0 // S€o) al3,4,5) // P1,4 // Pa,s5),
((bA1,1,2 (SY350,0,3,3 // S€0) (SYase,0,4,4 // S€0)) // P1,3// Py,4) =
(((SY151,1,0,0 // S€p) @aM3,4,3) // P1,3)}]

ouf-}= {1.92188, {True, True}}

1= Timing[HL /@ { ((bSyac,,2) // Py,2) = ((boi,1aS;) // Pa,a),
((El a0y,2) // P1,2) = ((bo1-13S2) /7 P1,2) }]
ouf-= {0.921875, {True, True}}

Tests for the double.

Check the double formulas on the generators agree with SL2Portfolio.pdf:
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inf-]= (*Timinge{ {
"[a,y]1"> ((E(ys(1,2)[0,0,¥2a1] ~By 2~dMy 5,1) [3] - (E (351,23 [0,0,y132] ~By o~dmy 5,1) [3]),
"[b,x]" -
((E{y35¢1,21[0,0,X3b1] ~By o~dmy 5,1) [3]1- (E (351,23 [05,0,X1b] ~By o~dmy 5,9) [3]1),"Xy-qyx"—>
((E(}511,2)[0,0,X1Y2] ~By 2~dmy 5,1) [3]1-(1+€) (E(}5(1,2;[0,0,Y1X2] ~By,2~dmy 5,1) [3])
}/.{z_,»z}//Expand//Factor,

"A(a) "> ((E(y5¢1[0,0,a1] ~B1~dAs,1,5) [3]),

"A(X) "> ((E(yo01) [0,0,X1] ~B1~dAg,1,5) [3]),

"A(b) "= ((E(y,{1,[0,0,b1]~B1~dA1,1,5) [3]),

"A(Y) "> ((E()-(1)[0,0,y1] ~B1~dAg,1,5) [3])

}//simplify,
{

"S(a)"»((E(y5(1,[0,0,a1] ~B1~dS1) [3]),
"S(X) "> ((E(y571,[0,0,%X1] ~B1~dS1) [3]),
"S(b) "> ((E(,(1,[0,0,b1]~B;~dS1) [3]),
"S(Y) "> ((E(y5(1y[0,0,y1] ~B1~dSq) [3])

}Y/.{z_y»z}//Simplify

1)

inf-7= {HL[ ((SY1-e,0,1,1 // S€e) (SY2.0,0,2,2 // S€q) // dmy 5,1)
HL[ ((SY1,1,1,0,0 // S€o) (SY2,2,2,0,0 // S€0) // dmy 5,)

amg 2,11,
bmy 5,11}

ou-= {True, True}

(co)-associativity

1= Timing [Block [ {$k = 1},
HL /@ { (dA1,1,> // dBysz,3) = (dAg,a,3 // dAgsa,) s (dmg,p,y /7 dmg 3,1) = (dmy 3,5 /7 dmg ) }]
1
ou-= {0.4375, {True, True} }

A'is an algebra morphism

1= Timing@HL[ (dmy 5,9 // dA1,1,5) = ((dAg,g,3dAs,5,4) // (dmg 4, dmy 5,0)) ]

ou-= {2.5, True}

dS and dS are inverses:

Inf«]:= Timing@HL[(El // dSl) = dO']__,]_]

our-]= {2.125, True}

S, inverts R, but not S;:

http://drorbn.net/AcademicPensieve/Projects/FullDoPeGDO/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: FullDoPeGDO: PortfolioTesting.nb 2021-01-05 17:12:58

1= Timinge{ (Ry,, // dSy) = Ry,2, HL[(Ry,2 // dS2) =Ry 2]}

2%y, Rh?ayx,y; 3A3x:y? h2a, X y1 303 x3y?
out-J- {0.390625, { - - 271 _ 271 o
By By 4B2 By 4B2
n’xay1 Raxxay:r hlajxeyr 2n*xjy; 3n*ayxiyi 1en’x3y;
_ N _ + _ - -
2 2 3
28, B, 28, B2 282 982

n*a3xyy; . n*x3y? 3n*a;x3y? 10m°x3y3

R Tr‘ue}}

2B, 282 282 9 B3
dS is convolution inverse of id
= Timing [HL[# = de; dny] & /@ {(dAgL1,, /7 dS1) /7 dmy .1, (dAgL1,, /7 dSy) // ding,p.1}]
ou-= {2.76563, {True, True}}
dSis a (co)-algebra anti-morphism

mnf-}= Timing [HL /@
Expand /@ { (dmy 5,1 // dS;) = ((dS1dSy) // dmy 1,1), (dSy // dAg,1,5) = (dAg,,1 /7 (dS1dSy)) }]

our = {5.04688, {True, True}}
Quasi-triangular axiom 1:
inf-1:= Timing[
HL /@ {(Ry,3 // dA1,1,2) = ((Ry,aRz,3) // dm3a,3) 5 (Re,2 // dAzs3,3) = ((Ry,2Ra,3) /7 dmyay1) }]
ouf-= {0.640625, {True, True}}
Quasi-triangular axiom 2:
imf-1= Timing@HL[ ( (dAy_,1,2 R3,4) // (dmy 3,3dmy 4,5)) = ((Ry,2dA1,3,4) // (dmg 41 dmy 3,5)) ]

ou-= {2.10938, True}

The Drinfel’d element inverse property, (u; U;) // dmj 5,1 = de;:

Inf«]:= Timing@HL[(((RLz // d51 // dmz,l_,i) (R]_,z // dSz // dSz // dmzll_,j)) // dmi,j_,i) = dT]l]

our - {3.4375, —Log[Bi] ~Log[Bi] =0}
i

The ribbon element v satisfies v? = S(u) u. The spinner C=uvL. It is convenient to compute z = S(u) u™*
which is something easy.
inf-}= Timinge
Block [ {$k = 2}, (((Ry,2 // dSy // dmy,a,3) // dSi) (Ra,2 // dSy // dSy /7 dmy,an3)) /7 dmy5.4]

ourr- {5.79688, By {Log{:—.} ~2Log[B;], na, @]

1
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In[+]:= Timing@Block[{$k =2}, HL /@ { ( (Cj_ EJ) // dmi,j_,i) = dr)i, ((El EJ) // dmi,j_,i) =
(((Ry,2 /7 dSy /7 dmy 145) // dSs) (Ry,2 // dSy /7 dSy /7 ding 1s5) /7 dmj 5,5) }]

oo {e.oves, (e, | )

Infe]:= Timing@Block[{$k =2}, HL /@{((Ci EJ) // dmi,j_,i) = dn;, ((El EJ) // dmi,j_,i) =
((((Ra,2 /7 dSy /7 dma,1,1) /7 dSs) (R, /7 dSy //dSy // diyas5)) /7 dimy ) }]

ety ]

Reidemeister 2:
inf-J= Timing [""— [# =dn,dn,] &/@ { (ﬁ1,z R3,4) /7 (dmg 3,9 dmy 4,5), (R1,z E3,4) /7 (dmg 3,9 dmy 4,5) }]
our-)= {1.75, {True, True}}

Cyclic Reidemeister 2:
In[«]:= Timing@HL [ ( (R1’4 ES,Z 63) // dm2,4_,2 // dm1,3_,1 // dm1,5_,1) = El dT]z]
ouf - {0.859375, True)

Reidemeister 3:
1= Timing@HL[ (Ry,2 Re,3 Ra,5 // dify 6,1 dmy 4,5 dM3 5,3 ) = (Ry,3R1,aRs,6 // diy 5,1 dmy 6,5 difiz 4,3) ]
ouf-)= {3.64063, True}

Relations between the four kinks:

= Timing [HL /@ {Kink; = ((Rs,1C2) // dmy,5, // dmy 3,5),
Kinkj = ((E3,1 Ez) // dmljz_,]_ // dm1)3_,j) 5 ((Kinkl KinkJ) // dmi)j_,l) = d'h}]

]

The Trefoil
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Infe )= Timing@Block[{$k =1},
Z31 = Ry, s R, Ra,7 C4 Kinkg Kinkg Kinksg;
Do[Z31 = Z31 // dmy, .1, {r, 2, 10}1;
{Simplify /@231, Simplify /@ (Z31//b2t; /. Ty > T)}]

Outf=]= {3., {]E{}%{l) {—LOg[l—Bl+Bi} —hb]_,
h(By-2Bi-2Bf-a; (-1+By-Bi+Bj) +2hAx;y1+B} (3+2hxyy1))

_ .

(1-By+B2)

E ()1 [_Log[l-T1 +T2) +hty,

B (Ty-2T3-2T§-2a; (-1+Ty-T3+T7) +2hx Y1+ T3 (3+2hX1y1))

: I

(1-T,+72)7

b2t, t2b, knot tensors.

mf-1= HL[ (b2t; // t2b;) = doj,;]

outf-]= True

= t2by // b2ty
ouf-]= Eqiyseip (@i oa +Yini + X3 €3 + 5 T, 0, O]
Reidemeister 2:

inf-1= Timing [""- [#=dnydn,] &/@ { (ﬁhz kR3,4) /7 (kmg 3,9 kmy 4,5), (kR1,z ﬁ3,4) /7 (kmy 3,9 kmy 4,5) }]
ouf-]= {3.03125, {True, True}}

Cyclic Reidemeister 2:
In[«]:= Timing@HL [ ( (kR1,4 ﬁ512 E3) // km2,4_,2 // km1,3_,1 // km1’5_,1) = E]_ dnz]

our - {0.828125, True}

Reidemeister 3:

Inf[]:= Timing@HL [ (le’z kR4,3 kR5,5 // km1’4_,1 // km2,5_,2 // km3’5_,3 ) =
(kR1,6 kKRa,3 kRg 5 // KMy 4,3 // kmy 5,5 // kmz ¢,3) ]
ouf-}= {1.59375, True}

Relations between the four kinks:

In[«]:= Timing[HL /@ {kKink1 = ((kR3,1 kCZ) // kml,z_,]_ // kml,g_,j_) N
kKink; = ((kRs,1 kCa) // kmy,a,y 7/ kmy,3,5), ((kKinks kKinks) /7 kms j,1) = dn,}]

R
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The Trefoil

1= Timinge@Block [ {$k = 1},
231 = kR1,5 kRG,Z kR3,7 E[; kKinkg kKinkg kKinkles
Do[Z31 =Z31 // kmy sy, {r, 2, 10}];
Simplify /@Z31]

Outfe= {3.23438,

A(T-2T2+3T2-2T4 -2 (-1+T-T+T*) a;+2 (1+T°) Aixyy,)

E(joi1) {th—Log[l—TJrTz}, - ]}

(1-T+72)°

1= Timinge@Block [ {$k = 1},
231 = kR1,5 kRG,Z kR3,7 E[; kKinkg kKinkg kKinkle;
Do[Z31 = Z31 // kmy sy, {r, 2, 10}];
Simplify /@z31]

outf]= {2. 53125,

A(T-2T243T-2T" -2 (-1+T-T +T") a;+2 (1+T°) Aixyy,)

]E{}%{l} {th - Log[l *T+T2} y —

I}

(1-T+72)°
in-= Timing@Block [ {$k = 1}, Z[Knot [8, 17]]]
KnotTheory: Loading precomputed data in PD4Knots'.
1 4 6 5
our - {32.7188, E( )0 [-th-log[-1-—+—-—+2]-
T T3 71207
T 272 T
Log[1+ - N -
1-4T+6T?-5T>+T* 1-4T+6T?2-5T>+T* 1-4T+6T>-5T3+T*
T 47 773
Log[l— + - +
1-3T+4T?2-4T3+T* 1-3T+4T?2-4T>+T% 1-3T+4T?>-4T73+74
7T 4T1° T

- +

B
1-3T+4T2-4T3+T* 1-3T+4T>-4T>+T* 1-3T+4T2-4T73+T*

~3n+8Th-8T2h+8T n-8T°h+3Th a(-6h+16Th-16T°h+16T*h-16T°h+6T°h)
+ +
1-4T+8T?-11T3+8T*-4T°+T° 1-4T+8T?-11T3+8T*-4T°+T°

Xy (-6n*+18Th*-6T*h*-6T n*>+10T*h* - 6 T° n?) H

1-4T+8T?-11T3+8T*-4T°+T°

CU

Associativity of CU:

7= Timing@Block [ {$k = 3}, HL[ (cmy, 5,1 // €My 3,1) = (CMy 3,5 // €My z51) 1]
ou-= {1.1875, True}

Associativity, co-associativity, and A is an algebra morphism:
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Inf]:=

Out[=]=

Infe]:=

Out[=]=

Infe]:=

Out[«]=

Inf]:=

Out[=]=

Timing@Block [{$k = 3}, HL /@ {(cmy 5,1 // €My 3,1) = (CMy 3,5 // €My 5,1)
(CA1,1,2 // CAp,3,3) = (CA1,1,3 // CA1,1,2),
(cmy 2,1 // €A1,1,2) = ((CA1,1,3CA2,2,4) // (CM3 4,5 CMy 2,1)) }]

(2.67188, {True, True, True)}

Sis convolution inverse of id:
Timing@Block[{$k = 3}, HL[# = ce; cn,] & /@ {
(CA1,1,2 // €S1) // €my 5,1, (CA1,1,2 // €S3) // €My p,1}]

{2.5625, {True, True}}

Sis an algebra anti-(co)morphism
Timing@Block [ {$k = 3},

HL /@ { (cmy 5,1 // €S1) = ((€S1€Sy) // €my1,1), (C€S1 // CA1,1,2) = (CA1,2,1 // (€51€S3)) }]
{2.79688, {True, True}}

Classical is the fi— 0 limit of quantum:

ClassicallLimit[f ] := Normal@Series[Normal[f] // U21, {a, @, ©}] // 12U;
Timing[HL /@ Simplify /e
{emy 5,3 = ClassicallLimit /@dmy 3,
(€Ay,2,3 /. Ty » @) = Classicallimit /@dA;,;,3, €S; = ClassicallLimit /@dS;}]

{1.3125, {True, True, True}}

In[#]:=

Out[=]=

PrintProfile[]
ProfileRoot is root. Profiled time: 136.744

( 1) ©.203/ 32.688 above Z

( 59) 0.748/ 26.735 above Boot
( 1329) 2.448/ 6.761 above CF

( 198) 1.201/ 30.127 above EZip3
( 1) 0.015/ 0.015 above RVK

( 198) 2.486/ 3.758 above Zipl
( 198) 2.628/ 11.073 above Zip2
( 198) 6.767/ 25.587 above Zip3

CF: called 118488 times, time in 52.769/97.221

214) 1.060/ 1.980 under Z
407) 0.499/ 1.138 under Boot

1269) 7.015/ 18.475 under EZip3

1329) 2.448/ 6.761 under ProfileRoot
682) 0.720/ 2.367 under Zipl

27027) 8.826/ 14.585 under Zip2

87560) 32.201/ 51.915 under Zip3

(
(
(
(
(
(
(
( 88475) 44.452/ 44.452 above CCF
CCF: called 88475 times, time in 44.452/44.452
( 88475) 44.452/ 44.452 under CF
ip3: called 682 times, time in 26.626/78.541
( 57) 1.786/ 10.298 under Z
( 86) 2.769/ 7.754 under Boot
( 341) 15.304/ 34.902 under EZip3
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( 198) 6.767/ 25.587 under
( 87560) 32.201/ 51.915 above

ProfileRoot
CF

Zipl: called 341 times, time in 4.853/7.22

( 57) ©.581/ 1.113 under
( 86) 1.786/ 2.349 under
( 198) 2.486/ 3.758 under
( 682) 0.720/ 2.367 above

YA

Boot
ProfileRoot
CF

Zip2: called 341 times, time in 4.702/19.287

( 57) 0.795/ 3.591 under
( 86) 1.279/ 4.623 under
( 198) 2.628/ 11.073 under
( 27027) 8.826/ 14.585 above
EZip3: called 341 times, time in
( 57) 0.676/ 15.284 under

Z

Boot
ProfileRoot
CF
2.235/55.612
z

( 86) 0.358/ 10.201 under Boot
( 198) 1.201/ 30.127 under ProfileRoot
( 1269) 7.015/ 18.475 above CF
( 341) 15.304/ 34.902 above Zip3
Boot: called 86 times, time in ©.889/42.311
( 3) @/ ©0.219 under Z
( 24) 0.141/ 15.357 under Boot
( 59) 0.748/ 26.735 under ProfileRoot
( 24) 0.141/ 15.357 above Boot
( 407) 0.499/ 1.138 above CF
( 86) 0.358/ 10.201 above EZip3
( 86) 1.786/ 2.349 above Zipl
( 86) 1.279/ 4.623 above Zip2
( 86) 2.769/ 7.754 above Zip3

Z: called 1 times, time in ©.203/32.688

( 1) 0.203/ 32.688 under ProfileRoot
( 3) @/ ©0.219 above Boot

(  214) 1.060/ 1.980 above CF

( 57) 0.676/ 15.284 above EZip3

( 57) 0.581/ 1.113 above Zipl

( 57) 0.795/ 3.591 above Zip2

( 57) 1.786/ 10.298 above Zip3

RVK: called 1 times, time in ©0.015/0.015

( 1) 0.015/ 0.015 under
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