SWyy [U_, RR_] :=
SWyy [U, RR] = Block[{$U = U, $k = Rk, $p = kk},
Module[{G, F, fs, f, bs, e, b, es},

G = simp[Table[&"“ /kt, (k, @, $k+1}].
NestList[Simp[B[xy, #]] & yu, $k+1]1];

fs = FlatteneTable[f;,i,j,c[n], {1, @, $k}, {i, @, 1},
(j) 9) l}) {kJ e) 1}];

F=fs. (bs =fs /. fi_,i ,5 ,k [N] > et U@{yi, a’, Xk});

es = Flatten[Table[Coefficient[e, b] == O,
{e, {F-1y/.n->0, FxxG-y,*xF -0,F}},

{b, bs}11;
F=F /.DSolve[es, fs, n][1];
E[O,

Ex+ny+ (U /. {CU>-tné&, QU n&(1-T) /Aa}),
F+0@y /. {e- »>1, U-> Times}
1 /7. (vin|&€|t|Tlyla]|Xx)>vy
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tSWyy ,i ,5 +k =
SWyy [$U, $k]1 /. {12 Eis ma->nj, (Vit|T|y|a]|Xx)s->Ve};
tSWya,i ,j -k = E[ajar, @ ¥% & Xk, 113
tSWay,i ,j -k = E[a; ar, @ Y% n;ye, 1];
Exponentials as needed.
Task. Define Expy,,[¢, Pl which computes %9 to €Xin the algebra
U;, where £ is a scalar, X is x; or y;, and P is an e-dependent near-
docile element, giving the answer in E-form. Should satisfy
U@Expy, L&, Pl == Sy[eé*, x> O(P)].
Methodology. If Py := Pezo and &4 %P) = Qe F(¢)), then F(§=0) =1
and we have:
O(e4Po(Po F(E) +8¢F) = O8¢50 F()) = .
650(65"0 ,_-(";)) — agefw’) = e5xP) O(P) = @(efPo F(§)) O(P)
This is an ODE for F. Setting inductively F = Fy_; + € ¢ we find that
Fo =1 and solve for ¢.
(* Bug: The first line is valid only if 0 (efe)==e®®e). «)
(* Bug: & must be a symbol. =x)
Expy ; ,e[<_, P_] := Module[{LQ = NormaleP /. e - 0},
E[SLQ/. (X]|y)i>0, £LQ/. (t]a);>0,1]];
Expy , ,r [£., P_] :=Block[{$U = U, $k = k},
Module[{Pa, 0, ¢s, F, j, rhs, ato, atg},
PO = NormaleP /. € -» 0;
¢s = Flatten@Table[¢;1,42,53[<], {12, O, R},
{j1, 0, 2k +1-3j2}, {j3, 0, 2R +1-3j2-3j1}];
F e Nor‘mal@Last@Expui,k_l[f, Pl +
e ps. (qJS /. 0js [£] > Times @@ {yi, ai, xi}{js})i
rhs =
Normale
Laste
mi, i [E[£PO /. (X|Yy); >0, £PO /. (t]|a); >0, F+0,]
m;,;@E[0, O, P+0,]];
ate = (#==0) & /@
Flattene@eCoefficientList[F-1 /. £ 50, {yi, ai, Xi}1;
até = (#:==0) & /@
FlatteneCoefficientList[ (8-F) + POF - rhs,
{yi, @i, Xi}1;
E[£PO /. (X|y); >0, £PO /. (t|a); >0, F+0,] /.
DSolve [And @@ (at@ | atE), ¢s, £101] |]

Zip and Bind

E/:E[L1_,Q1 ,P1_]=E[L2 ,Q2_,P2 ] :=
CF[L1 ==L2] ACF[Q1 == Q2] ACF[Normal[P1 - P2] == O] ;
E/:E[L1_,Q1_,Pl_]E[L2_,Q2 ,P2 ] :=
E[L1I+L2, Q1 +Q2, P1%xP2];
{t*, y*, a*, x*, z"} = {t, n, a, §, E};
{t*, n*s a*, §, "} = {t, ¥y, a, x, z};
(Uu_i )* = (U") s
Zip [P_] :=P;
Zipe e y[P_1 :=
(Expand [P // Zipisy1 /- f_- & 2 0(ex,a)f) /. &* > @
QZip implements the “Q-level zips” on E(L, Q, P) = Pe**?. Such
zips regard the L variables as scalars.
QZip;‘siList,simpi@E[L_: Q_: P_] =
Module[{Z, z, zs, ¢, ys, ns, qt, zrule, Q1, Q2},
zs = Table[Z™, {&, 5}
c=0Q /. Alternativesee (s |Jzs) -» 0;
ys = Table[d, (Q /. Alternatives @@ zs -» @), {&, &5}1];
ns = Table[d, (Q /. Alternativesee 25 -» 0), {z, zs}];
qt = Inverse@Table [KS,, - - 8,0, {&, &5}, {2z, 25}1];
zrule = Thread[zs » qt. (zs +ys) ];
Q2= (QL=c+ns.zs /. zrule) /. Alternatives @@ zs - 0;
simp /@ E[L, Q2, Det[qt] e % Zip. [e® (P /. zrule)]] |;
QZipss rist 1= QZipss,crs
LZip implements the “L-level zips” on E(L, Q, P) = Pe**?. Such zips
regard all of Pe? as a single”P”. Here the z’s are t and a and the {’s
aretanda.
LZip;s_List,simp_@IE[L_) Q. ,P1 :=
Module[{g, z, zs, c, ys, ns, 1t, zrule, L1, L2, Q1, Q2},
zs = Table[Z*, {&, ¢5}1;
c =1L /. Alternativesee (s |Jzs) -» 0;
ys = Table[d¢ (L /. Alternatives @@ zs -» @), {£, £5}1];
ns = Table[d, (L /. Alternatives @e s - 9), {z, zs}];
1t = Inverse@Table [KS&,, -+ - 9;,-L, {&, &5}, {z, z5}];
zrule = Thread[zs » 1t. (zs +ys) ];
L2 = (L1 =c+ns.zs /. zrule) /. Alternatives @@ zs -» 0;
Q2= (Q1L=Q /. T2t /. zrule) /. Alternatives @@ zs - 0;
simp /@
E[L2, Q2, Det[1t] e "*"%
Zipy[e*% (P /. T2t /. zrule)]] 7/. t2T];
LZip s pist ¢= LZipss,crs
Bindg [L_, R_] :=LR;
Bind(is_}[L_E, R_E] := Module[{n},

Times [
L/.Table[(v:T|t|a]|Xx]|y)i—>Vneis {i, {i5}}],
R/.Table[(v:t|a]| &]|n)i—> Viei, {i, {i5}}]
1 // LZipriattenetable[(z q;isaneits{i{is}}] /7

QZipriatteneTable[(£naisvneids (1»{is}}] 13

B, 1ist :=Bind;; Bis  :=Bind(ig};
Bind[& E] := &
Bind[Ls , &s List, R ] := Bindu [Bind[Ls], R];

Tensorial Representations
tn =t =E[0, O, 1+04];
tm; ,; ,r = Module[{tk},
E[(Ti+Tj) the+aidr+ajar, Ni Yr + §5 Xk, 1]
(tSWxy,i,jotk /7« {tek > trs Tk = Trs Yik > @7 %1y,
Atk > Ars Xtk > @ ¥ Xp}) 15

m; ,p [& E] i= &~Bj p~tmj, p ks

tmy, 2,3

Video and more at http://www.math.toronto.edu/~drorbn/Talks/Matemale-1804/
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