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Date: Tue, 27 Sep 2011 17:24:30 -0400 (EDT)
From Dror Bar-Natan <drorbn@nmth.toronto. edu>
To: Scott Mrrison <...>

Cc: Joshua Batson <...>

Subj ect: Re: formatting for Universal Kh

Doubl e Hmm

Scary how little |I remenber. Anyway, you did remind me that | gave a tal k about
this once in UQAM so | |ooked up ny own handout and it cane with a nathenatica
package, so now | nore or |ess renmenber.

The handout is at

http://ww. mat h. t oront o. edu/ dr or bn/ Tal ks/ UQAM 051001/ 4Tu- 2. pdf. According to
the “The work of Green” box at the bottomright (“work of Green” refers to the
progranming, not the math; the math is by Naot/DBN), the universal invariant is
a konplex with objects formal arcs at various degrees (g~d) and honol ogi cal
heights (t~r), and with norphisnms formal matrices of “curtains” with a nunber
of handl es (h™"g) on each.

At the time | also wote a short mathematica notebook to interpret the output
of Green’s program |’ve just edited it a tiny bit and re-posted it at
http://katl as. mat h. t oront 0. edu/ dr or bn/ Acadeni cPensi eve/ 2005- 10/ . Readi ng t hat
not ebook you can get a hint for howto interpret the Javakh output.
It seens that JavakKh only outputs the norphisns of the konplex; this is fair,
because norphisns by definition carry the data on their domain and target
objects. It seems that grd*t~r*h”"g*M mn, cs] stands roughly for:

An mby n natrix of curtains with g handles with donain objects at

degree d and height r; the entries of the matrix are given as a list of

coefficients cs which still needs to be partitioned into rows.

What | wote above is approxinate; the precise thing is readable fromthe
not ebook and exanpl es cited above.

Best ,

Dror.

On Tue, 27 Sep 2011, Joshua Batson wote:

Hell o Dror,

I"mwiting about universal node in Javakh. |I'd like to conpute the

uni versal honmplogy with F_2 coefficients, and scott recommended aski ng you
for advice on parsing the output. It cones out like this (for the trefoil):
gr-9*t~-3*h”0*M 0, 1] + gr-9*t~-3*h M1*M 1, 1, 1] + gh-9*t~-3*hh2*M 1, 1, 0]
+ gr-7*t~-3*h”M0*M 1, 1, 0] + gh-7*t~-3*hhM1*M 1, 1, 1] + gh-7*t”-2%h”0*M O,

1] + gr-5*%tA-2%hr0*M O, 1] + gA-3*tA0*hA0*MO, 1] + gt- 1¥tA0*hA0*M O, 1]

I’mnot sure howto interpret the h and M-,-,-] parts, and scott doesn’'t
remenber either. W' re hoping that you do.

Thanks,

-Josh
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$Path = $Path~Join~ {""C:/drorbn/projects/KAtlas/"};
<< KnotTheory™
KhN[L_] := KhN[PD[L]1;
KhN[pd_PD] := Module][
{n, dir, ¥, cl, out},
n=Max ee (Max eee pd) ;
pdl = pd /. {

X[n, i_, 1, j_] = X[n, i, n+1, jI,
X[ii, 1, j_, n] » X[i, n+1, j, nl,
X[l, Jj_, n, ii] » X[n+1, j, n, i],
X[d_, n, i_, 1] =» X[J, n, i, n+1]
}:

dir =Directory[];
SetDirectory[ToFileName[KnotTheoryDirectory[], "JavakKh"]];
T =OpenWrite["pd", PageWidth » Infinity];
WriteString[f, ToString[pdl]];
Close[f];
cl = StringJoin["!java -Xmx256m JavakKh -H < pd"];
T = OpenRead[cl];
out = Read [T, Expression];
Close[T];
SetDirectory[dir];
out = StringReplace[out, {"g" - "#l1", "t > "#2"}];
kh = ToExpression[out <> "&"]1[q, t];
minr = Exponent[kh, t, Min];
maxr = Exponent[kh, t, Max];
obs = Expand[kh /- h->0/. M[_, n_, ___J = Plus ee Array[Arc, n]];
obs = obs /. (q~j_.)*Arc[i_] = Arc[j, i] /. Arc[i_] = Arc[0, i];
mos = Expand |
hxkh /. {M[O, _]-) 0, M[_, 0] - 0, h- H}
/. M[m_, n_, cs__] =» Plus ee Flatten[MaplIndexed[

(#1xCurtain ee Reverse[#2]) &,

Partition[{cs}, n],

{2}

11

|

mos = mos /. (q~j_-)«Curtain[k_, 1_] =» Curtain[j, k, I] /. Curtain[k_, 1_] :=» Curtain[0, k, I];
mos = mos /. (H~g_.)«Curtain[j_, k., I_] » H~(g-1) Curtain[j, k, j+2(g-1), 1];
Komplex ee Table[{r, Coefficient[obs, t, r], Coefficient[mos, t, r]}, {r, minr, maxr}]

]
KhN[Knot[3, 1]]

Konpl ex[{-3, Arc[-8, 1], HCurtain[-8, 1, -6, 1]}, {-2, Arc[-6, 1], 0}, {-1, O, O}, {0, Arc[-2, 1], 0}]

Print /e KhN[Knot[13, NonAlternating, 3663]];



(-6, Arc[-10, 1], HCurtain[-10, 1, -8, 1]}
(-5, Arc[-8, 1], 0}
{-4, Arc[-6, 1], -2Curtain[-6, 1, -6, 1] -HCurtain[-6, 1, -4, 2]}

(-3, Arc[-6, 1] +Arc[-4, 1] +Arc[-4, 2],

HCurtain[-6, 1, -4, 1] +2Curtain[-4, 1, -4, 1] +HCurtain[-4, 1, -2, 1] -2Curtain[-4, 2, -4, 1]}
(-2, Arc[-4, 1] +Arc[-4, 2] +Arc[-2, 1], HCurtain[-4, 2, -2, 2]}

(-1, Arc[-2, 1] +Arc[-2, 2] +Arc[O, 17,

HCurtain[-2, 1, 0, 1] -2Curtain[0, 1, O, 1] +2Curtain[0, 1, 0, 2] + HCurtain[0, 1, 2, 1]}

{0, Arc[0O, 1] +Arc[0, 2] +Arc[0, 3] +Arc[2, 1], HCurtain[O, 2, 2, 1] +HCurtain[0, 2, 2, 2] -
2HCurtain[0, 3, 2, 1] -2HCurtain[0, 3, 2, 2] -2Curtainf2, 1, 2, 1] -2Curtain[2, 1, 2, 2]}

{1, Arc[0, 1] +Arc[2, 1] +Arc[2, 2], HCurtain[0O, 1, 2, 1] -HCurtain[2, 1, 4, 2] + HCurtain([2, 2, 4, 2]}
(2, Arc[2, 1] +Arc[4, 1] +Arc[4, 2], HCurtain[4, 1, 6, 1]}

(3, Arc[4, 1] +Arc[6, 1], HCurtain[4, 1, 6, 2]}

(4, Arc[6, 1] +Arc[6, 2], HCurtain[6, 1, 8, 1]}

{5, Arc[8, 1], 0}

(6, Arc[10, 1], HCurtain[10, 1, 12, 1]}

(7, Arc[12, 1], 0}
KhN[TorusKnot[6, 5]11]

Konpl ex [ {0, Arc[20, 1], 0}, {1, 0, 0}, {2, Arc[24, 1], HCurtain[24, 1, 26, 1]},
{3, Arc[26, 1], 0}, {4, Arc[26, 1], -H Curtain[26, 1, 30, 1]},
{5, Arc[30, 1], 0}, {6, Arc[28, 1] +Arc[30, 1],
HCurtain[28, 1, 30, 1] -2Curtain[30, 1, 30, 1] -HCurtain[30, 1, 32, 1]},
{7, Arc[30, 1] +Arc[32, 1], 0}, {8, Arc[30, 1] +Arc[32, 1],
2H Curtain[30, 1, 34, 1] +H Curtain[30, 1, 36, 1] +5HCurtain[32, 1, 34, 1] +
HCurtain[32, 1, 34, 21}, {9, Arc[34, 1] +Arc[34, 2] +Arc([36, 1],
-HCurtain[34, 1, 36, 1] +5HCurtain[34, 2, 36, 1] +2Curtain[36, 1, 36, 1]},

{10, Arc[34, 1] +Arc[36, 1], 5HCurtain[34, 1, 36, 1]+ CQurtain([34, 1, 38, 1]},
{11, Arc(36, 1) +Arc[38, 1], H Curtain([36, 1, 40, 1] -5HCurtain[38, 1, 40, 1]},
{12, Arc[36, 1] +Arc[40, 1], 3H Curtain[36, 1, 40, 1] +H Curtain[36, 1, 42, 1]},
{13, Arc[40, 1] +Arc[42, 1], HCurtain[40, 1, 42, 1] -3 Curtain[42, 1, 42, 1]},
{14, Arc[42, 1], 0}]
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