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Pensieve header: Testing if KV is equivalent to R4 + Unitarity of $\Phi_VS.

in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\WK04"];
<< FreelLie.m;
<< AwCalculus.m;
Rs[a , b ] := Es[{a - LS[@], b~ LS[LWe@a]), CWS[O]];
a=LS[{X, Yy}, as]; B =LS[{X, Yy}, Bs]; ¥ = CWS[{X, y}, ¥S];
V=Es[(x>a, y-B), ¥];
R4Egn =V *x (Rs[x, z] // dA[X, X, Y]) = Rs[y, z] **RS[X, z] *%xV ;
Viz =V // do[{x, y} » {1, 2}];
By = (Vi /7 dA) 12231 sy (Vyp /7 dA) O122] 4 v 5012031 4y, 010231
UnitarityOfPhi = (&, +x»dA[&y]) = ES[(1 > LS[@], 2 - LS[0], 3 > LS[0]), CWS[O]];
Bs[x] = 1/2; Bs[y] =0;
SeriesSolve[{a, B, ¥},
(ﬁ'1 R4Eqn) &&UnitarityOfPhi&& (3y // dc[1] // dc[2] // dc[3])[2] = CWS[@]];

Vv

FreeLie® implements / extends
{*, +, **, $SeriesShowDegree, (), f, =, ad, Ad, adSeries, AllCyclicWords, AllLyndonWords,
AllWords, Arbitrator, ASeries, AW, b, BCH, BooleanSequence, BracketForm, BS, CC, Crop, cw,
CW, CWS, CWSeries, D, Deg, DegreeScale, DerivationSeries, div, DK, DKS, DKSeries, EulerkE,
Exp, Inverse, j, J, JA, LieDerivation, LieMorphism, LieSeries, LS, LW, LyndonFactorization,
Morphism, New, RandomCWSeries, Randomizer, RandomLieSeries, RC, SeriesSolve, Support,
t, tb, TopBracketForm, tr, UndeterminedCoefficients, oMap, T, ¢, A, 0, A, —, A}.

FreeLie® is in the public domain. Dror Bar-Natan is committed
to support it within reason until July 15, 2022. This is version 150814.

AwCalculus®™ implements / extends {«*, =%, =, dA, dc, deg, dm, dS, dA, dn, do, E1, Es, hA,
hm, hS, ha, hn, ho, RandomElSeries, RandomEsSeries, tA, tha, tm, tS, ta, tn, to, T, A}.

AwCalculus™ is in the public domain. Dror Bar-Natan is committed
to support it within reason until July 15, 2022. This is version 150909.

SeriesSolve: In degree 3 arbitrarily setting {as[x, y, y] -» O}.

Out[e]=

— —

Es[<x»LS[0, 7%, 0, ...},yeLS{f, 7%, 0, H cws[e, Z, 0, H
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in[-]:= V@ {5} // Timing
SeriesSolve: In degree 5 arbitrarily setting {as[x, x, X, y, y] -» 0}.

Out[«]=
Xy 7X XXy 7XXyy Xyyy
{5.15625, Es[<x»LS[0,f—,0, - . 0, ...|,y-
24 5760 5760 1440
X Xy X XXy 1 — 1 — XX XXy XXXyy XXy Xy
LS[*:**,G,iffXny+*nyy,* + - H,
27 12 5760 720 720 7680 3840 6912
xy XXXy XXyy Xyxy  Xyyy
cws[e,f—,e, + . . eH}
48 2880 2880 5760 2880
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in[-1:= V@ {7} // Timing

SeriesSolve: In degree 7 arbitrarily setting {as[x, X, X, X, X, y, y] = O}.

Out[«]=

{151.453,
Xy 7X XXy 7XXyy Xyyy 31xXX XXy  31XXX XYy
Es[<xeLS[0,——,0, - . , 0, - + -
24 5760 5760 1440 967 680 483 840
83xX Xyyy 31xXy Xxyy 31xxxyxy 13xXyyyy 101Xy xyyy
- - + + +
967 680 725760 645120 241920 1451520

527x Xy'y Xy Xyyyyy 0

5 806 080 60480 ’
X Xy X XXY 1 — 1 — XX XXy XX XYy XXy Xy
y->LS|—, -—, 0, - X XYYy +— Xyyy, - + -
2 12 5760 720 720 7680 3840 6912
XXX XXY  23XXX XYy 13xxXxXyyy XXy Xyy
_ n _ _ _
645120 483 840 161280 22680

41x xxy' Xy xXyyyy Xy xyyy 71xXyyxy Xyyyyy
+ + + - N
483 840 30240

580608 15120 12096

5XX XXY Xy XXXyyyy

XXXX XXY 5XXXX XYY XXXXYYyy XXXy Xyy
- + + +
258048 387072 64512 96 768 290304 96 768
17XXY XYYy XXXYY Xy XXYXXYy 7XXXy XXy XXyyyXy ”
- - - + ‘o
1451520 60480 207 360 1658880 207360 ’
Xy XXXY  XXyYy XyxXy — Xyyy XXXXXY — XXXXYY — XXXYXY — XXXYYY
CWs|e, -—, 0, + + + ,» 0, - - - - -
48 2880 2880 5760 2880 120960 120960 120960 120960
XYY SXYXYY XYYy YYYY XXy KXYy XyyXyy  Xyyyyy o ] } }
241920 120960 120960 120960 362880 120960 241920 120960
In[«]:= \" // A
Out[«]=
Xy 1. C S p— Xy
H{<xal§[0,———,———xxy, “.],yeLSPf,—A—U ~ XXy, }>,cwsp,fg—, , ]}
27 12 9 48

in[-]:= @&y[2] @ {5}

Out[«]=

CWS[0, 0,0, 0,0, ...]
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nl-1:= (8y // A)[2]@{7}
Out[e]=

CWS[0, 0,0,0,0,0,0, ...]

in[-1:= (8y[1] // div) e {5}

Out[«]=

1213 1232 1323
CWs|e, o, o, + + ,0, ...
576 576 576

inl-1:= (8y[11 // j) @ {5}

Out[«]=

1213 1232 1323
CWSs |0, 0, 0, + + > 0, ...
576 576 576

i1~ dA[®@y][2]@{7}

SeriesSolve: In degree 7 arbitrarily setting
{as[x, X, X, X, X, ¥, Y1 > 0, as[x, X, X, X, ¥, Y, Y] = 0, as[x, X, X, V, Y. V, Y] > 0, as[x, X, v, X, V, Y, Y] » O, as[x, X, V. YV, Y, Y. Y] » O, as[x, y, V. V.

Y. y. y1- 0}
Out[«]=
CWS[9, 0,0, 0,0, 0,0, ...]

in[-]:= RAEqQn@ {6}
Out[«]=
BS[7 True, ...]

in[-]:= V
Out[~]=
Es[<x 5 Ls[e, 7%55, 0, ...], y - Ls{ég, 7%25, 0, ...}>, cws[e,Afésg, 0, ...]}

in[-]:= UnitarityEqn = Vx% (V // dA) = EsS[{(x -» LS[@], y - LS[O]), CWS[O]]
out[e]=
BS[4 True, ...]

in[-]:= UnitarityEqne {6}
Out[~]=
BS[7 True, ...]

in[-]:= kx = CWS[{x}, ks]; Cap = Es[{(x > LS[O]), k];
CapEqgn =
(V=% (Cap // dA[X, X, y]) // dc[x] // dc[y]) = (Cap= (Cap // do[Xx, y]) //dc[x] //dc[y]);
SeriesSolve[{x}, CapEqn];
Cape {7}

SeriesSolve: In degree 1 arbitrarily setting {«s[x] -» 0}.

SeriesSolve: No solution in degree 7.

Out[]=
$Aborted
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mn[-]:= @y // dc[1] // dc[2] // dc[3]
Out[e]=

Es[(), CWS[©, ©, 0, ...]]

http://drorbn.net/AcademicPensieve/Projects/WKO4/#MathematicaNotebooks



