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Pensieve header: An implementation of the partial quadratic signature formalism for tangles; with
Jessica Liu.

230100 Def. Given a v.s. V, a Partial Quadratic (PQ) Q on V is
a symmetric bilinear form Q on a subspace D(Q) < V. For
U < D(Q), denote anng(U) = {v € D(Q) : Q(U,v) = 0} and
rad Q := anng(D(Q)).

Def. Q1 + Q1 is with D(Q) + Q1) = D(Q1) N D(Q»).

Def. Given a linear y: V — W and a PQ Q on W, the pullback is
*Q)(vi,v2) = Q(Yv1,¥v2) with D(Y*Q) = ¢~ (D(Q)).

Def. Given ¢: V — W and a PQ Q on V the pushforward ¢..Q
is with D(¢.Q0) = ¢(anng(rad Qlkerg)) and (¢« Q)(wi, w2) =
O(vi,v2), where v; are s.t. ¢(v;) = w; and Q(v;, rad Qlkerg) = 0.

Thm(?). ¥* and ¢, are well-defined and functorial,

@
-

[ ] [ ]
and if @B = y//6, then y* Ja, = 6,/B*. * is addi- v} .7 B
tive but ¢, isn’t. *35°

Thm(?). Over R, given ¢: V. — W and PQs Q on V and C on W,
signy (Q + ¢*C) = signe (" Q) + signy (C + ¢+ Q).

221228 Missing. A fully defined theory of pushing forward Gaus-

sians (better with determinants and signatures).

For a knot K and a complex unit w set u = R(w'/?), v = R(w), make an F x F
matrix A with contributions

J
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in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\People\\Liul"];
<< KnotTheory”

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

mi1= Kas[X[i_, j_, k_, L_1] := If[PositiveQeX[i, j, k, L],
Kas [Perm[{-1i, J, By =L}1, PQ[{Y-is ¥is Yes ¥Y-r}s {V-is ¥is ¥es ¥-i}s

n2 +2Un.im; eV e2n_ine+2un NNt s 2un_in + 205 +2unen +vn?]],
Kas[Perm[{-1i, -7, By L}1, PQ[{Y-js Yks ¥is ¥-i}s {¥Y-js Yes ¥is ¥-i}>

-vni-2un.in-nt - 2NNk -2Un_ne-Vnp-2un_in =200 -2unen -nt]]

in[-]:= CF[Subspace[{}, {@...}]] := Subspace[{}, {}];
CF [Subspace[vs , {}]1] := Subspace[Sort[vs], {}1;
CF [Subspace[vs , gens ]] := Module[{cvs = Sort[vs]},
Subspace[cvs,

DeleteCases [RowReduce [Table [Coefficient[g, v], {g, gens}, {v, cvs}]].cvs, O]
1]

in[-]:= CF[Subspace[{y, z, X, W}, {X+Y, X-Y+2Z, X+2y+W}]]
Out[]=

z z z
Subspace | {w, X, Yy, 2}, {W+£, X+ —, y—*H

2 2
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mi1- Eval[Q , v_, w_] :=Expand[Qvw/2] //. {ni_ yi »1, n%_ y%_ »2} /. (n]y)_ -8;
Eval[¢g , v_] :=Expand[g V] /. n; y; = If[i=7,1,0];

ini-= Eval[uni +vnima, Yi+Y2s Y1+Y2]

Out[]=
u+v
in[-]:=  Pivot[v_Plus] := v[1]; Pivot[v_] :=v;
yi i=ni3 ni :i=yi; (vs_List)” := Table[v*, {v, vs}];
in[-1:= CF[PQ[vs_, gens_, Q_1] := Module[{cvs, cgens},

{cvs, cgens} = List @@ CF [Subspace[vs, gens]];
PQ[cvs, cgens, Sum[Eval[Q, v, w] Pivot[v]* Pivot[w]*, {v, cgens}, {w, cgens}]]

]

i1 CF[PQ[{Y1s Y25 ¥3}s {¥1+2Y¥3, ¥2+3Y3}, T7§]]
Out[]=
PQ[{Y1s Y2, ¥3}s (Y1 +2Y3, Y2+3Yy3}, 403+ 121112+ 975

Inf]:= Eval[rlg, Y1 +2Ys, y2+3y3]
Out[]=
6

1= Eval[4nf+12n1m2+9n3, y1+2Ys, Y2 +3ys]

Out[]=
6

ini-)- Eval[4ni+12n1m2+9n3, Y1, ¥2]

Out[e]=

6

in[-]:= Eval[12n1ma, Y1, Y2l
Out[~]=
6

in[-]:= Perp[Subspace[vs , gens ]] := Module[{pp},
pp = Complement [vs, Pivot /@gens]™;
CF@Subspace[vs*,
Table[p - Sum[Coefficient[g, p*] Pivot[g]*, {g, gens}1, {p, pp}]

]

in[-]:= Perp@Subspace[{yi, Y2, Y3}, {¥1-Y2}]
Out[]=

Subspace [ {n1, N2, N3}s {N1+ N2, N3}]
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in[ 1= Perp@Perp@Subspace[{y1, Y2, Y3} {y1-Y2}]

Out[e]=

Subspace[{y1, Y2, Y3}, {y1-Y2}]

in[-]:= LT[dom , ran , rs ]*[Subspace[ran , gens ]] := Perp@CF@Subspace[dom*, Table[
Sum[Eval[p, v /. rs] v*, {v, dom}],
{p, Perp[Subspace[ran, gens]][2]}
11

inf-]:= LT[{Y-15 ¥Y-25 Y-3}s» {¥1> Y25 ¥3}> {¥-12¥1+2Y¥3, Y2 >2Y2-Y3, Y3 > Y3}]1"[
Subspace[{Yy1, Y2, Y3}, {Y1-Y2} 11

Out[e]=

Subspace| {y_3, Y2, Y-1}, {y,3 + % - 2);1}]

LT[dom_, ran_, rs_1*[PQ[ran_, gens_, Q 1] :=
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