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Pensieve header: Plotting the eigenvalues of the Temperley-Lieb inner product.

SetAttributes[p, Orderless];

CLP[{}] = {1};

Flatten[Table[

CLP[1]
Flatten[Outer[Times, CLP[I[[2 ;; k-1]]], CLP[I[[k+1 ;; Length[1]]]1]] *

CLP[1 List]

pLI[[1]1], I[[k]1],

{k, 2, Length[l1l], 2}

117

DrawPairing[P_]

Graphics | {
Line[{{0, 0}, {1 +Max[Flatten[List@@P /. p-» List]], 0}}],

ListeeP? /. p[i_, j_] » BezierCurve[{{i, 0}, {(i+3) /2, (i-i)/2}, {7, 0}}]

H

CLP[Range[8]]
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DrawPairing /@ CLP[Range[6]]

CLP[Range[8]] // Length
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:= CLP[Join[-Range[n], Range[m]]]

Hom[n , m ]

Hom[3, 5]

— —/ o/ o/ o/ e

SIS U TO BN TO RS U S NNV
N~~~ N~ NN
[So NSO TS LN O N R
[OTRNN OTREN O TR O P O P O P O F
n N MO N N 1
O
N 4 N A -
P |
o 4 O O O =
—_—— =, = Y
- = 4 Mo 1 — —
| | L L N =
« 0~ = = o <~
N N | | I N N
| T |
[RRRTRI o P © PN o PR
Q4 - - -
— — N N N —
— | | | — ™M
O S
™ ™
| |

)

— —/ o/ o/ o/ e

— — —/ — — — —

)

http://drorbn.net/AcademicPensieve/2012-08/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: 2012-08: TL Eigenvalues.nb 2016-01-11 15:20:56

Hom[5, 3]

{pl-5,1]1p[-4, -3]p[-2, -1]Pp[2, 3], P[-5, 3] pP[-4, -3]p[-2, -1]pP[1, 2],
pl-5, -4l p[-3, 1] pl[-2, -1]p[2, 3], p[-5, 4] p[-3, 3] p[-2, -1]pP[1, 2],
pl-5, 11 p[-4, 2] p[-3, 3] p[-2, -1], p[-5, 1] p[-4, -1]pP[-3, -2]p[2, 3],
pl-5, 3] p[-4, -1]p[-3, -2]p[1, 2], p[-5, -4] pP[-3, -2] p[-1, 1] pP[2, 3],
pl-5, -2]p[-4, -3]p[-1, 11 p[2, 3], P[-5, 4] p[-3, -2] p[-1, 3] p[1, 2],
pl-5,1]1p[-4, 2] p[-3, -2] p[-1, 3], p[-5, -2] p[-4, -3]p[-1, 3] pP[1, 2],
pl-5, 11 p[-4, -3]pl[-2, 2] p[-1, 3], P[-5, -4] p[-3, 1] p[-2, 2] p[-1, 3]}

Comp[pl , p2 ] := Module[
{tl, t2, £33},
tl=plx(p2 /. pla_, b_]=» p[If[a<0, -a, 100+a], If[b<0, -b, 100+5]]);
t2=t1l //. pla_, b_ lp[b_, c ] » pl[a, c];
t3=t2 /. {pla_,a]l-6, pla_, b 12 » &6};
t3 /. pla_, b ] » p[If[a> 100, a-100, a], If[b> 100, b-100, b]]

]

Comp[p[-3, 3] p[-1, -2] p[1, 2] P[4, 5], P[-5, -4] pP[-3, -2] p[-1, 1]1p[2, 3]]
6p[-3, 11 p[-2, -1 p[2, 3]

IP[pl , p2_] := Module[
{tl, t2},
t2 = (p1p2) //. pla_, b_1plb_, c_] = pla, cl;
t2 /. {pla_,a]1~-»6, pla_, b ]2 » &}

]

IP[p[-3, 3] p[-1, -2] p[1, 2] p[4, 5], P[-5, -4]1p[-3, -2] p[-1, 1] p[2, 3]]
Sp[-5, 4] pl4, 3]

M[n_] := Outer[IP, Hom[n, n], Hom[n, n]]

M[2] // MatrixForm
5 2]

5 62
M[3] // MatrixForm
63 62 52 o6 &2
62 83 6 62 6

62 5 863 62 6

&5 62 62 53 62
62 5 &6 6% &3
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M[5] // MatrixForm

65 5% 5% 63 6% 6% 53 83 54 652 53 53 5% 83 6% 53 63 52 83 53 52 6% 53 82 53 53 64 &3
6% 5% 83 &4 63 63 5% 52 53 53 62 5% 53 52 53 61 62 53 52 52 53 63 6 5 652 652 53 b2
6% 53 85 &4 53 63 52 &% 53 53 62 52 53 54 53 52 6% 53 52 52 5 63 562 53 52 51 53 62
63 5% 84 65 61 62 53 53 52 61 63 53 52 53 52 63 63 &% 83 5 62 62 53 852 5 6 6% 6
o4 53 83 54 65 63 52 52 53 53 6% 52 53 52 53 62 62 53 S4 52 5 63 62 5 652 652 53 62
o4 53 83 52 53 65 5% 8% 53 63 6% 5% 53 52 63 62 62 5 52 &4 63 63 62 53 52 652 63 ot
63 5% 52 53 52 6% 55 53 52 61 63 53 52 83 62 63 5 62 5 83 6% 62 53 852 6 6 62 &3
63 52 54 83 52 6% 53 55 54 61 63 53 52 83 652 5 63 52 6 83 62 62 &5 84 83 &3 62 &3
6% 63 83 52 63 63 62 84 85 63 62 5% 853 52 83 62 62 5 52 52 5 63 6% 53 54 652 63 62
62 53 53 &4 63 63 ot 54 83 65 6% 6% 53 84 5 62 6% 53 52 52 6 5 6% 853 52 52 5 62
63 62 52 &3 6% 6% 53 53 52 6% 6° 63 5% 83 852 S5 S5 6% 853 83 62 62 5 82 6 6 6% &3
63 6% 52 83 62 62 53 53 54 6% 63 55 54 83 62 63 S5 52 6 6 6% 6% &3 52 83 5 6% 6
64 53 83 &2 63 63 562 52 83 &3 6% 6% &5 54 83 6% 62 65 52 52 5 63 62 & 62 62 63 62
63 562 54 83 62 62 53 53 52 6% 63 53 54 85 62 S5 63 57 6 6 6% 6% 5 82 6 63 6% 6
6% 63 83 62 83 53 52 52 53 5 62 52 53 62 &5 51 6% 83 6% 6 83 &3 652 63 6% 62 63 62
63 5% 52 63 652 62 53 5 652 652 5 53 52 5 6% 55 53 &% 83 63 6% 62 853 82 83 5 62 6
63 52 5% 63 652 62 5 83 52 52 5 5 52 53 6% 63 65 5% 83 83 652 62 5 8% 63 653 62 &3
62 53 53 64 63 5 62 52 5 63 652 52 5 52 53 6% 6% 55 8% 652 53 5 62 83 52 52 5 62
63 52 52 53 6% 62 5 6 62 652 63 5 82 6 &1 63 63 &% 85 83 62 62 5 62 83 5 62 6
63 62 52 5 52 6% 53 83 52 652 63 5 62 5 &% 63 63 52 53 55 61 6% 53 84 83 53 62 &3
62 53 56 62 &5 63 5% 52 5 63 62 52 5 52 53 6% 62 53 52 54 655 63 6% 83 52 52 5 62
o4 53 83 52 63 63 52 52 53 5 62 6% 53 52 53 652 62 5 52 54 6 65 6% 853 52 61 63 62
63 6% 52 83 62 62 53 65 62 62 5 63 52 5 62 63 5 62 6 &3 6% 6% &5 852 5 6 6% 6
62 5 83 852 5 63 62 854 83 63 62 62 & 52 &3 62 6% 53 52 54 63 63 62 55 54 61 63 ot
63 862 52 6 62 62 5 53 5% 62 5 63 52 6 &% 63 63 52 853 83 62 62 5 &4 85 &3 64 &3
63 52 54 83 62 62 5 83 52 62 S5 5 6% 83 862 5 63 62 & 83 62 6% 63 54 83 65 64 &3
64 53 83 52 63 63 52 52 853 5 6% 6% 853 52 &3 62 62 65 52 52 5 63 6% 53 54 64 6° ot
63 62 52 6 62 6% 83 53 52 62 63 5 862 6 62 S5 63 52 & 83 62 62 5 &4 83 &3 64 &°
6 62 6% 63 52 52 &3 63 6% 5% 53 83 62 63 5% 53 &3 6% 63 53 54 52 63 6% 63 83 52 63
62 5 & 6% 83 53 52 52 5 &3 6% 62 53 62 53 52 52 53 6% 61 &3 63 652 63 62 52 5 62
62 53 5 62 &5 5 62 52 53 53 52 5% 53 52 53 5% 62 53 52 52 53 5 62 53 51 52 53 b2
63 62 52 5 652 62 5 & 62 652 63 53 &% 83 61 53 63 52 53 53 652 62 5 62 83 5 62 6
62 5 83 62 &5 &5 62 52 53 52 52 53 6% 63 52 5% 83 652 62 53 5 62 63 62 62 5 862
62 53 53 &4 63 5 62 52 5 63 652 52 5 62 5 52 62 53 52 52 53 53 6% 53 652 51 53 62
63 52 52 53 6% 62 5 6 62 62 63 5 2 6 &2 5 5 852 53 83 652 6% 53 52 5 6 62 6
63 6% 52 53 62 62 53 5 52 62 5 63 62 5 62 63 5 62 & 6 62 62 53 52 53 53 64 &3
62 53 6 62 &5 63 5% 52 5 63 62 52 5 52 & 62 6% 53 52 52 63 5 62 53 52 652 63 ot
6% 63 83 52 63 63 62 52 53 5 62 52 53 52 83 62 62 5 52 52 5 63 62 5 62 652 63 62
63 52 54 83 62 62 5 83 52 62 5 65 62 83 62 5 63 852 6 6 62 6% 83 852 6 6 6% 6
63 562 52 5 62 6% 63 53 52 62 63 5 62 6 &2 5 5 6% 853 83 62 62 5 852 6 6 62 &3
62 &5 83 852 5 63 562 54 83 63 62 62 5 52 & 6% 6% 53 52 52 6 5 6% 53 52 62 5 62
63 62 52 6 62 62 65 83 8% 62 S5 63 852 6 62 63 5 52 6 6 62 62 5 62 8 5 6% 6

O
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» ToString[k] <>" ")]

57k .

ColumnForm[StringJoin /e (M[5] /.

MO ANNANNANTNAONANNDANAATNNANNDANANDNTTONNNDONTOOONI WO
NI MO NANMOANTTONONNANATNNNDNNNANDANNANTONONONONNOODNS WO
MOANNANTONONNNDANANTFTANOODOANNANAANNDNDITNNDNNNDNTITONOLWST M
MANTONNATNDANNAANONANDNAANNNDNANONANDNNNDTIOONTLONT O
OO ANONMOANANMANNONONNANNANDANANNDODANNONDST OO IO T
NMOANAMOILTNANDNNANANNNDONNNDANNDANNNMOLTITOONMOONTLONONSON
NPT ANNOANNNDANNATNOANANND AN AT ANNODNONOTONONTONTLT OO TN NM
MANANNTNAANNNDANANAANONDANTLTONANONANTNODANILTONONTONDNDNM
NONONOTFTNOANNANDNNANATNNNDNNONOIITONTONTONONNDLO T IO ANOAN
N O N AATNNANONNNTONTONNNDANODONNANTONOTONONNDNTANON
MO ANNANNAANNONOLTNODTOONNDONNANNDANANDTIOLTNOONTOONDANM
NN AN AATNNNDONONTNONNDTANNDNNNAHNNDTNNDNTNOOTONONTOONONNOM
NI NMOMONNANITNNONODNNNTITONONDANNANTIONSSTONTNONNS AN
ANNONNONDANITONDNNONDNDILTONTNNDTONONNDOLLINDLIIONTNNDO T
MO ANNANTONOANNNDANANATONANDANNATSONOTONONNANNANDST AN ANDN A
OO NONMOANNMANNONONNATNNATAODNMOL IO LITNANDNAONTODONNAN
NMANTTONNATNDANNAANNDNANNANDANTLTNDITNOOLTONONNANTONDNANM AN A
MDOANNANNANTNANODNALTIOONNDOANNAIONLTONONLTONNANDNNAANM
NI MO NANMONTONONNANODNTONTOOANDIITONOITONONODONONNNDANNONN
N ANOANNNMOANNATONANNDANANDTITONADONANDANNANTOONONN AN
OO ANONMOANANNMANNONONNANTNOLTLTONTONNNDANAOSTANAONNAN
NN AT NANTANANDNNANNDTANNDNLTONLTONNANTONONDONONNNDANNONAN
MANNANTONDNNND AN ATIONONNOOLIINOTONONDNDTNONNM—ANNANDN A
MANNNTNAANNND AN ALTIONITONDNNANNDANANDTNONNM—ANNANN A
NONTND AANNANDANNANNTIOTTANANNDANNDANNANTOONONOANNMANNONAN
MOANTOANNANMDANNAANNTOOLTONDANNATOONONOANNNLTNAANN AN A
N ANNOANNNDANNATNDOANAFIONLITONTNNDNNANANDNTONNANDANNAANM
FONMANONMOANNNDANNNDANADLINSILITONDANNITNNONNODONLTNOANNANDNN AN
MANTONNONDANTONTONANDNAANNANANNANDNNNDITNAANNM AN A
OO NONOANNONITITITOTONNANNANDNANNNDANNONDTONOANNANDNNAN
ML ANOANNONTTITOOOLTONND AN AANNDONND ANANDANTONNANDNNAANM
NMANNNLTILIONANALTONTONAANDNDANNANAANDNDTNONNM—ANNANDN A
NN TN NDLT ANNNDANNNDANDANNANTONONONONNNANNONAN
ONMOANONOANITONDANTONNDOANNANNATNDNNMOITNONNANDNAANNANDNNOM
MNMANTOANT OO ONNDANAONANDANNATIOONDONOANNANNAATNNNNT O
ML ANNOANTIONOANTOONNDODANNDANANDTANNONAANONONNANNAND<T AN ADN A
N NN LTI OONTNNDNNDANNANLTONOANNDANNNTNND ANAANNNDONOANT NN
OO TIOONOANNMONOTANNONNOANNNDTNANDNANNNDANNNDANANTANANDNN AN
NP IFIOTNONDANILTONDNNONONTNOANNNDONANNATNDNNANTONONNM AN A
OO ONOANTONDANNNDTONTONNANDNNONTONNAANODOONNANDT NN
TTLONOLTONTTNOONTONNMTANONNDDITANNDODANNANDNAONTONDONNAN
OO NTNNNDIT NN NNNONTNONDONDTNANNNDNNONONTOONONM

{6, 0, 2}, PlotRange » {-1, 1}]

Plot[Eigenvalues[M[3]],
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Plot[Eigenvalues[M[4]], {6, 0, 2}, PlotRange » {-1, 1}]
1.0

0.5

-10L

Plot[Eigenvalues[M[5]], {&, 0, 2}, PlotRange » {-1, 1} /10]
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