Define[lhs =rhs, ...] defines the lhs to be rhs, except that rhs is
computed only once for each value of $k. Fancy Mathematica not

for the faint of heart. Most readers should ignore.
SetAttributes [Define, HoldAll];
Define[def , defs__1] (Define[def]; Define[defs];);

Define[op_is =6&_] :=

Module[{SD, ii, jj, kk, isp, nis, nisp, sis},
Block[{i, J, k},
ReleaseHold [Hold |
SD [OPnisp,$k_Integers PPBoot@Block [{i, j, K}, 0pisp,sk = &3
OPhnis,$k] 15

SD[0pisps OP{is},sk]5 SD[OPsis__s OP(sis}] 3
] /. {SD - SetDelayed,
isp> {is} /. {i»i_,j-»>3j_,k->k_},
nis » {is} /. {i»1ii, j-» jj, k- kk},
nisp » {is} /. {i-»ii_, j-»jj_, k> kk_}

1]

Define[aS; = (aoi,2 Ry,1) // P1,2,
aS; = E{i){i} [-a1 @i, -Xi FAi i,
1+If[$k =0, 0, (aS(i},sk1)sk[3] -
((aSqi},e) sk /7 @Si /7 (3S(a},sk-1) k) [31]] ]
Define[bsi =boi,iRi,2 // @Sy // P12,
bS; = boi,1Ri,2 // @S, // P12,

aliLj,k = (Ra,jRa,k) // bmg 5,3 // P3 s,
bAiLj,k = (Ry,1Rk,2) // amy 2,3 // Pi,s]
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The Drinfel’d double: p—= l S l 4+
b k a
Define |
dm; 5,k =

((SYi-.a,4,1,1 // abis1,2 // abys,3 // gs)
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The Objects
Symmetric Algebra Objects

SMi_,j ok 3=

E{i,5}>{r} [Dr (Bi + Bj) + tr (Ti+T5) +ak (@i +aj) +
Ye (i +Nn5) +Xe (§i+&5) 13

SAi_sj_k_

E{i}s{5,r} [Bi (bj +br) + Ti (tj +te) +ai (aj +ak) +
ni (Vi +Ye) +&i (X5 +Xe) 15

$Si 1= E(i}s{i}[-Bibi-titi-aiai-niyi - §i Xil;

sei 1= Eq,({}[0];

sni_ = E{i}, [0]5

SOi 55 = E(i}s{j}[Bibj+ Titj +ai a5 + ni Y5 + §i X515

SYi oj k ,l,m 2= Efi}sfj,r,t,m} [Bibe + Ti te + @z @ + 0y Y5 + &i Xnl 5

The CU Definitions

e Y%i-€B;i nj

Log[1 i &3
CA=[,,i+ )yk+(3i+ﬁj+w)bk+
l+yen;é&i
q (= -¥yaj-€By g,
(ai+aj+Log[1+7en3§1])ak+(e §1+§j)xk§
Y l+yenjéi

Define [cm;, j k = E(i,j}-{k} [cA] ]
Define[coi,j = S0i,j /. Ti » 0@, Ce; = S€j, Cn; = SN;,
CAjisj,k = SAisg,ks
CS; =SSi // SYisa,2,3,4 // CMa,3,3 // €My 25: // €myja4i]5
Booting Up QU
Define [aai_,j = E{i}a{5} [35 as + X5 €11,
boi.j = E(i}.(3) [bj Bi + Y3 nil]
Define [am;,j x = E{i,i}-{k} [ (o +aj) ax + (.ﬂgl &+ &5) x|
bms, ok = Efi,5)-{k} [ (B + Bj) b + (n1 + e *Pin;) yi]]
$k+l (1 - e‘léﬁ) k (Byi x3) k

Define[Ri,j = ]E()—»{i,j} [ﬁ a5 b; + kz . (1 B ekyeh)
=l

B
Ri,j = CF@E (), (1,5} [-Bajbi, ~-fX;yi/Bi,

1+If[$k =0, 0, (R(i,j},sk-1) sk [3] -

( ( (ﬁ{i,j},a)sk Ri,2 (R_(s,A),sk_1)sk) // (bmii,; amj 2,5) //
(bms,3,; amj,455) ) [31] ],
Pi,j = E{i,j}-0) [/31 aj/h, ni§5/0,
1+ If[$k =0, 0, (P{i,j},sk-1)$k[3] =
(Re2 77 ((Pi3p0) i (Piuzpsca) ) ) 131]]]

Video and more: http://www.math.t

(SYj5-1,-1,-4,-4 // bA_1,1, 2 // bA-z-.-z,-z)) //

(P_1,3 P_3,1 amy, _4,x bmg, _5,i) ]

Define[doi_.j = a0i,j bO’i_,j,

de; = se;, dn; = sns,
dS; = SYi,1,1,2,2 // (BS1aSz) // dmg,1.s,
dS; = SYi,1,1,2,2 // (bS13S3) // dmg,1.5,

dAsLg,k = (bAiL3,18A1,2,4) // (diz,ay dmg,2,5) ]

Define[C; = Ey,(:} [0, 0, Bi?e™%/2]
G = E()o(1) [9’ o, B{”z ensai/z]sk’
Kink; = (R1,3C2) // dmy,2,1 // dmy,3.s,
Kink; = (51,3 Cz) //dmyg 5,1 // dm1,3->i]

Note.t==€a-ybandb==-t/y+e€aly.

Define[bzti =Ef}s{i}[aiai +Bi (€ai-ti) /¥y +Ei X +n1Yil,
t2b; = E(s), (i} [as @i + Ts (a3 -y bs) + 1 x5 + M3 Y1l ]

The Knot Tensors

De‘Fine[kRi,j =Ri,j // (b2t; b2ty) /. 1:i|;i -,
kRi,j = Ri,j // (b2t; b2tj) /. {tijj->1t, Ti;->T},
kmi,j—)k = (t2b; t2bj) // dmi,j—vk //

b2tc /. {tk->t, Tk > T, Ty 0},
kCi =C; // b2ty /. Ti T,
Ei_:(_:i //b2t; /. Ti>T,
kKink; = Kink; // b2t; /. {ti»>t, Ti > T},
KKink; = Kink; // b2t; /. {ti->t, Ti>T}]

Some of the Atoms.
With A; = e% and B; = e ™%,

PP_:= Identity; $k=1; A=y =1;
Column|[
(# > (&= ToExpression[#];
Normal@Simplify[&E[1] + &[2] + Loge&[3]])) & /@
{"dmy, 5", "daig,k", "dSi", "Ri5", "Pi,"}]

oronto.edu/~drorbn/Talks/CRM-1907,

http://www.math.toronto.edu/~drorbn/Talks/UCLA-191101.
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