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Pensieve header: A unified verification notebook for the PPSA project.

Continues pensieve://2017-06/ and pensieve://2017-08/.
SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\PPSA"];

The “degree carrier / filtration parameter” is h, and all “coupling constants” are proportional to it.
D

$TAD =03 A /: A% /; d > $TAD := @;
$TeD=2; e /: €’ /; d> $TeD :=0;

Implementing Uye.n

With g =e"™€, A=e™"2, and [f, g], := fg - qdf, our algebra is Uy =(t, y, a, X)/R, where
R=([t, x1=0, [a, yI=-vy, [x, Ylg=F"(1-TA?), [x, a] = -yx).
QLImplementation
q:=Sum[(aye)*/ki, {k, @, Min[$TeD, $TaD]}];
AlgebraAtom = y | a| x;
PBWRule = {y > 1, a—» 2, x> 3};
B[Uea, Uey] = -yUey; B[Uex, Uea] = -yUex;
Min[$TeD,$ThAD]

1-1 Y (-2aen) /Kt |];

k=0

B[Uex, Uey] := (q-1) UU[y, x] +UU[a™*

QLImplementation

X_<2y :=0rderedQ[{x, v} /. PBWNRule]; x <y :=!0rderedQ[{y, x} /. PBWRule];
Simp[&£_] := Collect[&, _U, Expand];

QLImplementation
U; [&] := & /. {t>t;, T>T;, uU :» Replace[u, x_ = x;, 1]1};
BIU[(x_):i 1, U[(y_)i 11 :=B[U[x:], U[y:]1] = U;[B[Uex, Uey]];
BIU[(x_): 1, U[(V_); 11 /5 i=t=3 := 0;
B[x_, x_] = 0;
B[U[y_1, U[x_]1 =Simp[-B[U[x], U[y]]11;
B[Xx_, VY. ] = X*%xy -y %%xX;

QLImplementation

Unprotect [NonCommutativeMultiply];
NonCommutativeMultiply[x ] := x;

Oxx _=_*%x0=0;
X_%%U[] 2= x5 U[] **x_ :=Xx;
(a_»x_U) #* (b_»y U) := If[ab === @, @, Simp[ab (x**y)]];

(a_xx U) *xy_ := Simp[a (x*xY)]; X_*x (a_xy U) := Simp[a (xx*V)];
(x_PLus) #xy_ = (Zxxy) & /@ x5 x_xx (y_Plus) := (x#*2) & /@ y;

QLImplementation

Ulxx___, x_ ] #»*x Uy ,yy ] :=
If[x =y, Ulxx, x, v, yv], Uexx xx (Uey xxU@x + B[Uex, Uey]) »xUeyy];
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QLImplementation

UU[c_. = (L :AlgebraAtom)™, r___] /; FreeQ[c, AlgebraAtom] :=
Expand [c UU[Sequence @@ Table[L, {n}], r]];

UU[c_. » L : AlgebraAtom, r___] := Expand[cU[L] **xUU[r]];

UU[c , r___] /; FreeQ[c, AlgebraAtom] := Expand[cUU[r]];

W[l =U[];

UWIL Plus, r___1 := UU[#, r] & /@ L;

UUIL , r___] := UU[Expand[L], r];

QLImplementation
O[poly_, specs___] := Module[{vs, us, z},
vs = Joinee (First /@ {specs});
us = Joinee ({specs} /. (L_-s) = (L/.x i »Xx5));
SimpeTotal[CoefficientRules [Normal@Series[poly, {h, @, $TD}], vs] /.
(p_»c) =» cUWee (us”)] ]
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$TeD = 5; B[U@x, Uey] // Simp

1 T .
(—7—) U[]+2TeU[a] -2Te2hUJ[a, a] +
h n

1 1 1 1
vyeh+ —y*e?n’+ —y*e’nd+ —y*etnts — e’ | Uly, x] +
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$T5D =2; z1= Uly, ¥y, a, a, X, X]; z2 = Uly, a, x]; z3 = Uly, y, a, x1;
Z1 %% (ZZ * % 23) - (Zl *% 22) *%x2z3 // Simp
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