Dror Bar-Natan: Academic Pensieve: Projects: SL2Portfolio: SL2PortfolioProgram.nb 2019-02-13 19:23:33

Pensieve header: A unified verification program for the $sl_2$-portfolio project, Uxi version. Continues
pensieve://Projects/SL2Portfolio/nb/Verification.pdf.

Also continues pensieve://Projects/PPSA/nb/Verification.pdf and pensieve://2017-06/ and
pensieve://2017-08/.

DocileQ

DocileQ

n=  DQ[&.] := (Exponent[Normales /.

{asare, ai »ai/e, (Uix|y) »e

2u, (uix|y)i »e?u}, e, Min] 2 0);

Initialization / Utilities

It is verification-risky to work with low SE!

D

$p=2; $k=1; $U=QU; $E := {$k, $p};
$trim := {8~ /;p>$p->0, € /5 k> $k - 0};
SetAttributes[{SS, SST}, HoldAll];
Qn = "7
(* Upper to lower and lower to Upper: =x)
U2l = {B’.‘L-’:‘ - @ Plivbi pp . gPAYb, T 5 ePPh, T 5 PPt & 5 eP¥ ™, A o epV“};
12U = {ec_. bi+d_. ., B¢/ (BY) gd g -bvd_. ., -/ (BY) gd,
e‘-* t; +d_. N Ttlg/h ed, e’ t+d . . Tc/ﬁ ed,
P ai +d_. - ‘ﬂg/y ed, et a+d_. = lﬂcly ed,
e’ eExpand@&};
SS[& , op ] :=Collect|[
Normal@Series [If[$p > 0, &, & /. U21], (A, O, $p}]1,
h, op]l;
SS[& ] :=SS[&, Together];
SST[& ,0op_ ] :=SS[& /. U21, op];
Simp[& , op_ ] := Collect[s, CU| _QU, opl;
Simp[& ] :=Simp[&, SS[#, Expand] &];
SimpT[& ] := Collect[s5, _CU | _QU, SST[#, Expand] &];
K& /: Ké; ,; :=1If[1===73,1,0];
c_Integer, ryteger = C+0[€]™;

CF

m = CF[& ] := ExpandDenominatore
ExpandNumeratoreTogether [Expand[&] //. e &'~ = e /. e = elI];
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SeriesData

Infe]-= Unprotect [SeriesData];
SeriesData /: CF[sd_SeriesData] := MapAt[CF, sd, 3];
SeriesData /: Expand[sd SeriesData] := MapAt[Expand, sd, 3];
SeriesData /: Simplify[sd SeriesData] := MapAt[Simplify, sd, 3];
SeriesData /: Together[sd SeriesData] MapAt [Together, sd, 3];
SeriesData /: Collect[sd SeriesData, specs__] := MapAt[Collect[#, specs] &, sd, 3];
Protect [SeriesData];

Self-Pair (SP):
SP

In[«]:= SP{} [P_] e = P; SP{{_-)X_,pS___} [P_] e = Expand [P // SP(pS}] /. f_. s‘-d—' b d 6(X,d}f

DeclareAlgebra

QLImplementation

n-1=  Unprotect [NonCommutativeMultiply]; Attributes[NonCommutativeMultiply] = {};
(NCM = NonCommutativeMultiply) [x_ 1 := x;
NCM[x , Vv , z ] = (X*%xY) *%xZ;
Oxx _=_*%x0=0;
(x_Plus) xxy_i= (#xxy) &/@x; x_*x (V_Plus) := (xxx#) &/@y;
B[x ,x_ ]1=0; B[Xx_,V ] = X*%%xy -V **%X;
B[X_.v V_» e_] :=B[x, y, e] =B[x, y];
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QLImplementation

Inf+]:= DeclareAlgebra[U_Symbol, opts _Rule] := Module[{gp, sr, g, cp, M, CE, pow, k =0,

gs = Generators /. {opts},
cs = Centrals /. {opts} /. Centrals -» {}},

(# =Uern) &/@gs;

gp = Alternativeseegs; gp =gp | gp ; (* gens x)

sr = Flatten@Table[{g —» ++k, gi - {i, k}}, {g, gs}]; (» sorting - =*)

cp = Alternativese@cs; (* cents =x)

SetAttributes[M, HoldRest]; M[O, _] =0; M[a_, x_ ] :=ax;

CE[& ] := Collect[&, U, Expand] /. $trim;

Ui [6]1:=6/. {ticpsti, uUs (# &) /eu};

Ui [NCM[]] =pow[& , @] =Ue{} =1,=U[];

B[Ue(x )i ,Ue(y_): ] :=U;eB[Uex, Uey];

BlUe(x )i ,Ue(y_); 1 /; i=1=7 := 0;

B[Uey , Uex ] :=CE[-B[Uex, Uey]];

x_#% (c_.1y) :=CE[cx]; (c_.1y) #*x_ :=CE[cx];

(a_. Ulxx___, x_1) #* (b_. Uly_, yy___1) := If[OrderedQ[{X, y} /. sr],

CE@M[ab /. $trim, U[xx, x, ¥y, yy11,

Uexx xx CE@M[ab /. $trim, Uey xx Uex + B[Uex, Uey, $E]] xxUeyy 1;
ve{c_.=* (L:gp)™,r___}/; FreeQ[c, gp] := CE[cUeTable[L, {n}] »xUe{r}];
ve{c_ .xL:gp,r_ _} := CE[cU[L] **xU@{r}1];
ve{c_,r___} /; FreeQ[c, gp] := CE[cUe{r}];
ve{lL Plus, r___} := CE[Ue{#,r} & /e L];
ve{L ,r } := Ue{Expand[L], r};

U[&_NonCommutativeMultiply] :=U /@ &;
Oy[specs___, poly ] := Module[{sp, null, vs, us},

sp = Replace[{specs}, L _List = L1, {1}];

vs = Joinee (First /@ sp);

us =Joinee (sp /. L, = (L/.x_; »x));

CE[Total|

CoefficientRules[poly, vs] /. (p_-c_) » cUe(us’)
]] /e X_pu11 2 x];
Oy[specs___, E[L_, Q_, P_]] := Oy[specs, SS@Normal [P e'*?]];

pow[& , n_] := pow[&, n-1] *% &S;
Syl& , ss___Rule] := CEeTotal][
CoefficientRules[&, First /@ {ss}] /.
(p_ » c_) » cNCMee MapThread [pow, {Last /@ {ss}, p}1];
ors _[c_.xu_U] (c /7. (t:cp); =ty irsy) U[Listee (u/. v_; vy es)]s
CE[((c /- (t: cp)j > t.) DeleteCases [u, _jx]) **

UeeCases[u, w_; = w,| »+ Uee@Cases[u, _]];

mj__,k_ [C_ . * U_U]

U/: c_.xuUxv U := CE[cu**xV];

Si [c_.%u U] := CE[((c /. Si[U, Centrals]) DeleteCases[u, _;]) **
U; [NCM @@ ReverseeCases [u, x_; =» SeUex]]];

Ai o5,k [€_.#u_U] := CE[((c /. Ai,j,r[U, Centrals]) DeleteCases[u, _i]) »*
(NcMee Cases [u, X_; = 01,j,2-c@A@U@x] /. NCM[] - U[1)]; ]
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DeclareMorphism

QLImplementation
Inf+]:= DeclareMorphism[m_, U -V _, ongs List, oncs_List: {}] := (
Replace[ongs,
{(9_ »img_) =» (m[U[g]] = img), (g_ = img_) =» (m[U[g]] :=img /. $trim)}, {1}];
m[1y] = 1y;
m[U[g_; ]] := Vilm[Ueg]];
m[U[vs__]] := NCMee (m/@U /@ {vs});
m[& ] := Simp[& /. oncs /. u_U:smlul]l /. $trim; )

Meta-Operations

QLImplementation
Infe]= ors [& Plus] := ops /@S5
m; ,; = Identity; m; ., [0] = O;
m; ,r [& Plus] := Simp[m;,. /@ &];
Mis  ,i,j -k [E.] t=mj @M ;,;@5;
Si [& Plus] := Simp[S; /@ &];
Ais  [& Plus] := Simp[Ais /@ &];

Implementing CU = U(sl5¢)

Verify g and A! Also Generalize Ato Ajj, j,,....

cuU
Inf+]:= DeclareAlgebra[CU, Generators -» {y, a, x}, Centrals -» {t}];
B[acu, Yeu]l = =¥ Ycus BlXcus acu]l = - ¥ Xcus
B[Xcus Youl = 2€acy - t 1cy;
(Seycy = -yeu; S@acy = -acu; S@Xcy = -Xcus)
S: [CU, Centrals] = {t; » -t;};
A@ycy = CU@y1 + CU@yz_; A@acgy = CU@a; + CU@a,; A@Xxqy = CUex; + CUex,;
Ai i ,r [CU, Centrals] = {t; » tj+ ty};
Implementing QU = U, (sl5)
Qu
In[+]:= DeclareAlgebra[QU, Generators - {y, a, x}, Centrals -» {t, T}];

B[ag, Youl = - ¥ Yous; BlXqu, au] = -y QUex;

B[Xqus Youl :=SS[dn-1] QUe{y, x} +Oqu[{a}, SS[(1-Te?°?") /a]];

(Seyqu := Oqu[{a, ¥y}, SS[-T*e"°?y]]; Seaq = -a; S@xq := Oqu[{a, X}, SS[-e"*?x]];)
Si_[QU, Centrals] = {t; » -t;, T; > Ti'};

A@Yq := Oqu[{Y1s @1}1, {¥2}2, SS[Y1+Tie ™ M y,]];

A@agy = QUea; + QUea,; A@xq := Oq[{a1, X1}1, {X2}2, SS[X1+e™ 2 x,]];

Ai 55 ,r [QU, Centrals] = {t; » tj +tx, Ti » T3 Ti};
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Implementing 6

DeclareMorphism[Ce, CU - CU,

{y » -Xcu, @ -acy, X -Yeul, {ti_ »>-ti, T »Tih, to-t, T T'l}];
DeclareMorphism[Qe, QU - QU, {y = Oq[{a, X}, SS[-T?e”?x]], a - -aq,

X Oq[{a, y}, SS[-T*2e”c?y]]}, {ti »-ti, Ti >Ti', t>-t, T>T1}]

The Asymmetric Dequantizator

Following pensieve://People/VanDerVeen/Dequantl.pdf.

ADeq

_ 2
Inf+]:= AD$f = ¥y Cosh[h (ae+ﬁ—5)]—C05h[h (t ye) +ew] /
2 2 2

(pe o 530 [ L2 (2o -at-u))

2

ADeq

n-  AD$w = y CU[y, x] +e CU[a, a] - (t-ye) CU[a];

ADeq

Inf+]:= DeclareMorphism[AD, QU - CU,
{a - dcyy X = CU@X, y §cu[ss [A]D$'F] s @ dcyy W~ A]D$w] * % ycu}]

The Symmetric Dequantizator

Following pensieve://People/VanDerVeen/Dequantl.pdf.

SDeq

In[«]:= SD$g=\/([ZY[Cosh[fz_l'\/t2+72€2+4ew]_cosh[t—e)’/—zea]]]/
2/h

(sinh[%] (t (2a+¥) -2a(a+y) e+2w) h)],

SDeq

no1-  SD$F = Simplify[e” (V¢ (sp$g /. {a—>-a, t--t})];

SDeq

n -  SD$w =y CU[y, X] +eCU[a, a] - (t-ye) CU[a] -ty 1l /2;
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SDeq

Inf+]:= DeclareMorphism[SD, QU - CU, {a - acy,
X > §CU[SS[S]D$‘F], a = dcuy w—»S]D$w] *% Xcu,
y scu[SS[S]D$g], a = dcu, w—>SD$w] ** Ycu }]

The representation p

rho

P@Ycy = PRYqQ = (: g);p@acu=p@aqu= (g g)’

P@Xcy = (g ;), P@Xqu = (g (1“9_752)/(6f1) );

p[e™] :=MatrixExp[p[£]1];

L& 1= (6/.U21 /. t>ye /. (U:CU|QU)[u___] s Fold[pot, ; 2),9/@U/@{u}])

tSW

Logoi from Pensieve://Talks/Toulouse-1705/DogmaDemo.nb and from
Pensieve://Talks/Sydney-1708/ExtraDetails@@.nb.

Goal. In either U, compute F= e~V ¥ e™ ™%, First compute G = e** ye ¥, a finite sum. Now F
satisfies the ODE 0, F = 8,(e™"" @°) = —yF + FG with initial conditions F(n=0) = 1. So we set it up and
solve:

tSW

In[]:= Shyy [U_, RR_] :=
SWyy [U, RR] = Block[{$U = U, $k = kk, $p = kk}, Module[{G, F, fs, f, bs, e, b, es},
G = Simp[Table[€* /k!, {k, @, $k+1}].NestList[Simp[B[xy, #1] & yu, $k+11];
fs = FlatteneTable[fy,;,5,k[n], {1, O, $k}, {i, @, 1}, {j, @, 1}, {k, @, 1}1;
F=fs.(bs="Fs /. f_,i,j . [n]=»e ve{y’, al, x*});
es = Flatten[
Table[Coefficient[e, b] =0, {e, {F-1,/.n >0, FxxG-y,*+xF-0,F}}, {b, bs}11;
F=F /.DSolve[es, fs, n][1];
E[e,
Ex+ny+ (U /. {CU>-tng, QU ng(1-T) /a}),
F+OQg /. {e- > 1, U- Times}
] 7« (vin|€lt|T|yla|x)->w
115
tSWyy i ,j ok i= SWy, [$U, $k1 /. {1 &, m-my, (Vit|Tly|a|x), > ve};
tSWya,i ,j »r i= E[ajar, €¥% & X, 1];
tSWay,i ,j 5k = E [ai ar, @75 Vi, 1];

Rin QU.

The Faddeev-Quesne formula:
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Faddeev

Inf[«]:=

R

In[«]:=

Exp

Exp

In[#]:=

In[«]:=

R+l (1_q)jxj
J

—— |5 eq [x_] = eq,4k[X]
= . (1—qJ)] q. q

g, [x ] :=e” [

QUIR:_,; ] := Oqu[{y1, a1}i, {32, X2};, SS[€"™ ™ eq, [AY1X2] /. by >y (€21 -t:)]];
QU[R:*; ] :=S;@QU[R;,;];

Exponentials as needed.

Task. Define Expy, 4[§, P] which computes €6 @) to € in the algebra U;, where ¢ is a scalar, X is x; or y;,
and P is an e-dependent near-docile element, giving the answer in E-form. Should satisfy

U@Expy, kL€, Pl == Sy[e®”, x> O(P)].

Methodology. If Pg := Pe=g and &5 ®") = (g4 F(¢)), then F(¢ = 0) = 1 and we have:

(D(efp"(Po F(&) + 0¢F)) = (D(agefp" F(§)) = 0¢ (D(aafp0 F(&))= 0¢€° 0P = 5 OP) O(P) = (D(ef”‘) F(&)) O(P).
This is an ODE for F. Setting inductively Fy = Fy_1 + e @ we find that Fy = 1 and solve for ¢.

(* Bug: The first line is valid only if 0 (e")=e®®o). «)
(* Bug: & must be a symbol. x)
Expy . ,e[£ 5 P_] :=Module[{LQ = NormaleP /. e - @},
E[SLQ/. (x|y)i~»0, £L0/. (t|a);~»0,1]];
Expy_, ,_[£ 5 P_] := Block[{$U = U, $k = k},
Module[{Po, o, ¢s, F, j, rhs, ate, at&},
PO = NormaleP /. € » 0;
¢s =
FlatteneTable[¢j1,42,53[ <1, {32, @, R}, {j1, @, 2k +1-32}, {j3, 0, 2k+1-32-3j1}];
F = NormaleLast@Expy,,..1[£, P] +€" 0s. (¢s /. 05 [£] » Times @@ {y;, a;, x;}°7);
rhs = Normale
Lastem;,j,;[E[£PO /. (X|y)i—>@, £PO/. (t|a), >0, F+0,] m_,;@E[0, 0, P+0.]];
ate = (# == 0) & /@ FlatteneCoefficientList[F-1 /. &0, {yi, ai, Xi}1;
até = (#=0) & /@ Flattene@CoefficientList[(8,F) +POF - rhs, {y:, ai, X;}1;
E[£PO/. (X|y)i—>0, PO /. (t|a), >0, F+0] /.
DSolve[And @e (ateUatg) 5 S, sf] [1] ]]

Zip and Bind

E/:E[L1 ,Q1 ,P1 ]=E[L2 ,Q2 ,P2 ] :=
CF[L1 = L2] ACF[QI = Q2] ACF[Normal[P1 - P2] == 0] ;
E/:E[L1,Q1 ,P1 ]JE[L2 ,Q2 ,P2 ] :=E[L1+L2,Q1+Q2, P1+P2];

http://drorbn.net/AcademicPensieve/Projects/SL2Portfolio/ #MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: SL2Portfolio: SL2PortfolioProgram.nb 2019-02-13 19:23:33

Zip

In[]:= {t*, y*, a*, b*, x*, z*} = {z, n, a, B, §, E};
{t*, n*, a*, B*, &, &*} = {t, y, a, b, X, 2}; (u_i_)’lr t= (U*)q;

Zip

nip= ZipGIP_1 1= P5 Zips,s 3[P_1 i= (Expand[P // Zipisy] /. f_. &% 2 8po,ayf) /- £ >0

QZip implements the “Q-level zips” on E(L, Q, P) = Pe**?. Such zips regard the L variables as scalars.
Zip

QZipgs_ist,simp @E[L_, Q_, P_] := Module[{&, z, zs, C, ¥s, ns, qt, zrule, Q1, Q2},
zs = Table[Z&*, {&, &5}
c =0 /. Alternativesee (¢sJzs) - 0;
ys = Table[d, (Q /. Alternatives eezs - @), {&, ¢5}];
ns = Table[d, (Q /. Alternatives ee &5 -» @), {z, z5}];
qt = InverseeTable[KS, ~ - 0,,:0Q, {&, &5}, {z, z5}];
zrule = Thread[zs » qt. (zs +ys)];
Q2 = (Q1 =c+ns.zs /. zrule) /. Alternatives @@ zs - 0;
simp /@ E[L, Q2, Det[qt] e ® Zips[e® (P /. zrule)]] |;

QZips pist := QZipss,crs

LZip implements the “L-level zips” on E(L, Q, P) = Pe**2. Such zips regard all of Pe? as a single”P”. Here
the Z’s are t and a and the {’s are Tand a.
Zip
LZipss rist,simp @E[L_, Q_, P_] := Module[{g, z, zs, ¢, ys, ns, 1t, zrule, L1, L2, Q1, Q2},
zs = Table[Z&*, {&, &5}
c =L /.Alternativesee (¢sJzs) - 0;
ys = Table[d, (L /. Alternatives eezs - @), {&, ¢5}];
ns = Table[d, (L /. Alternatives ee s - @), {z, 25}];
1t = Inverse@Table[KS,, -+ - 0,,-L, {&, &5}, {2z, z5}];
zrule = Thread[zs » 1t. (zs +ys)];
L2 = (L1 =c+ns.zs /. zrule) /. Alternatives ee zs - 0;
02=(Q1=0/.U21/. zrule) /. Alternatives @@ zs - @;
simp /@ E[L2, Q2, Det[1t] ™" ¥ Zips[e'**® (P /. U21 /. zrule)]] //. 12U ];
LZipss rist 2= LZipss,crs

Bind
Bind [L_, R_] :=LR;
Bind(is ;[L_Z, R_E] := Module[{n},
Times |
L/.Table[(v:b |B|t|T|a|x]|y); > Vieis {1, {is}}],
R/.Table[(v:B|T|a|A|E|N)i->Voeis (i, {i5}}]
| 77 LZipriattenetable( (Brer, trotsamests (3, (15311 // QZiPriatteneTablel (xie1smmei}s (1, (1511 |3
By rist[L_, R_] :=Bind,[L, R]; Bis_ [L_, R_] :=Bind(is,[L, R];
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Tensorial Representations

Inf]:= tn=tl=E[0, 0, 1+0];
tm

nfep= My LG Lk i= Module[{tk},
E[(ti+tT;j) th+a;ar+ajar, niYr+ &jXe, 1]
(tswxy,i,j-»tk /. {ttk = try Tk 2 Try Yik > @ 7% Vi, @tk > Apy Xex > @ 7Y Xk}) ]3

m; x [E& E] i= &~Bj p~tmj pes

inf-]= My 2,3

e e (1-T3) 2 &
ou - E[azog+a30p+ts (Ta+Ta), Yam+e " Mysm+e @ x3 &+~ + X3 &,

1+ — & (8hasTs+de V@ yn?x3y;+2e "M yhysn-6e M yhTzysn, +
4hn

2e Py hxsE1-6e Ty hTaxs 1+ yma&1-4yTsn E1+3¥ T &1) €+0[€]?]
tS
Inf+]:= S[U_, Rk_] :=S[U, RR] = Module[{OE},

OF = m3,2,1,1 [EXPqu,,$k [N> S1[QU[Y1]] /. QU - Times]

EXpqu,,sk [a» S2[QU[a2]] /. QU » Times] Expqu,,sk [§, S3[QU[X3]] /. QU » Times]];
E[-t; ts + OE[1], OE[2], OE[M3]] /. {n-> N1, a1, A > A1, § > &1}1];
tS; :=S[$U, $k] /. {(viTt n|a|A|Ea1>Vi, (Vit|T|y|a|x),->vi};

In[#]:= t51

our- E[-agoq - t1 1, ;(*ew{lhh Mm-ehTixg &1 +e ™ &1 -e’ ™ Tyin &),
1
1

e 47T2 (deyn?Tiyim-4e ™ hPa Tiyin-2e?" M yn’yini-4e’ @ n*a; Tixg & -
1

Ae’ ™ yhTimér+8e™haTin &1+4e ™ yhTin & -4e" 0 yn?Tyxgyini &1+
6’ Uy nyinf&1-2e’ iy ATy &1 -2e? Uy RPTIx] EF 6@ My Ty xa my €] -
2eX My nTixgm &l -3e2 U yni &2 +4e? My Tini &l - ey Tin? 5%) € +o[€]2]

tDelta

m1=  A[U_, RR_] := A[U, RR] = Module[{OE},
OE = Block [ {$k = Rk, $p = kR + 1},
My,3,551@My 4,6,2@Times [ (+ Warning: wrong unless $p>$k+1! «)
ReplacePart[1 -» 0] @Expqu,,sk [, A151,2[QU[Y1]] /. QU - Times],
ReplacePart[2 -» 0] @Expqu,,sk [, A3,3,4[QU[az]] /. QU -» Times],

ReplacePart[1 -» 0] @Expqu,,sk [§, As,s5,6[QU[Xs]] /. QU - Times]
1 /7. (n-m, a-a1, £ &1}];

E[ty (t1+1t2) +a1 (a1 +a;), OE[2], OEM3]]];
tAi_-)j_,k_ .=

A[SU, $k] /. {(viz nla|&a-»Vvi, (Vit|T|y|a|x),»>vy, (vit|T|y]|a|x),>Ve};
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inf-1= ths1,2

our = E[ (a1 +az) ag+ (ty+ty) o, yima+ Tiya o+ X1 &1+ X €1,

1
1*; (-2ha1Tiyam+vhTiy1yani-2hairx; &1+ ¥y hxi X £1) € +0[€]?]

1= Gu,e [Ri ;51 = CEQU[{yi: ai, Xi}i, {¥Yj, @55 X5}, Ay Ptia;+RYy; X,
Series[e? ™" ATV (0% g, [hyi Xj] /. bi > ¥ (€2i-ti)), (e, 0, k}]];
R[QU, kk_] := R[QU, kk] = Module[{OE},
OE = Simpli'Fy /e GQU,kk@Rl,Z;
ha,t;
E|[-
Y

tR; ,; :=R[$U, $k] /. {(v:t|T|y|a|x)1—>vi, (v:t|T|y|a|x)2->vj};
tRi,; =Ry, = tRy,;~Bj~tS;;

» BXyy1, LasteOE] |;

In[«]:= {tRl,z, ﬁl,Z}
ha,t; haja 1

i {E[- P2 oy, 10 (B2 L) L gpepe), g Rt Xy
o4 ¥ T
- 2
1- (n (481 Ty (a2 Ti+vhxays) +yhXoyr (43 T1+3vhXyy1))) € +0[e]?]}
4 (v i)

tC is the counterclockwise spinner; tC is its inverse.

n= tCi i=E[0, 0, TH2e™ " +0g];
tC; :=E[0, 0, T;"?e®" +04];

In[#]:= BlOCk[{$k =3}, {tCl, Ez}]

Out[+J= {]E[O, 0, A/T1 —ha;/Tq e+1h2a%«/T1 62*
2

1 ha,e h?ate? najed
orel*]}

) + + + +
VT2 A T2 2+/T, 6Ty

[ N
ny
w
Q
hw

ﬁ
R

E[o, o

tKink
o= Kink[QU, kk_] := Kink[QU, kk] = Block[{$k = R}, (tkmﬁz) ~By,z~tmy,2,1~By,3~tmy 3,1] 5
tKink; :=Kink[$U, $k]1 /. {(v:t|T|y|a|x),-»vVi};
KInk[QU, kk_] := Kink[QU, kk] = Block[{$k = Kk}, (t_Rmtcz) ~By,z~tmy,z,1~By,3~tmy3,1] 5
tKink; :=Kink[$U, $k] /. {(v:t|T|y]|a|x),»v:}
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Alternative Algorithms
AltLogos
m-1=  Aait,e_[CU] := If[k =@, 1, Module]{eq, d, b, c, so},
eq = p@efxcu.p@eny«:u = p@edycu.p@eC (tley - 2€awy) .p@ebxcu;

{so} = Solve[Thread[Flatten /@eq], {d, b, c}] /. Cel - 0;
Series[e—ny—§x+n§t+ct+dy—2eca+bx /. so, {€, 0, k}]]];

2019-02-13 19:23:33

Asides
Aside
Series[(1-Te?2¢®") /na, {a, @, 3}]

Aside

4
+2Tea-2(Te*n)a*+ —Te*n*a*+0[al*
n 3
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