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Pensieve header: The Objects.

Echo@"Warning: On Sep 4 2019 I swapped the operations
€ and n. Some incompatibilities may arise in older notebooks."

Program

The Objects

Program
Symmetric Algebra Objects
Program
SMi L5 ok i= E(i,jyaqe [Br (Bi+Bj) +te (Ti+T5) +ar (@i +aj) +ye (ni+n;) +x (§:+&5)]5
SAi 5j k. = Egiyagi,ky [Bi (bj+be) +Ti (ty+te) +ai (a5 +ak) +ni (V5 +Ve) + & (X5 +%) |5
SSi =E(ijsqip[-Bibi-titi-a;a;-niy:i - & Xil;
sn; =Eg,eiy[0]5
se; :=Egy,;;[0];
Program
SOi 4j =Egy.y[Bibj+Titj+aia;j+niy;+ & X;];
SYi ik ylom 2= Egijagik,t,m [Bibe+ Titet aias +niyj+ i Xa] 5
Program
The CU Definitions
Program
[ e ¥ueh le] ( Log[1+yen; & ]
CA= [Ni+—————|Yk+ |Bi+Bj+ by +
l+yen;é&i €
[ Log[1+7enj §i] ] e Y%k g, ]
a; +ay+ A+ | + &5 X
Y l+yen;é;
Define [cm; j,i = Egi,jyo 0k [CA] ]
Program
Define[cos,j = 503,5 /. Ti > @, C&; = S€3, €Ny = SNy, ChAj,j,k = SAjLj ks
€Si =5S; // SYi,1,2,3,8 // CMa3,5 // €My 205 // €My 1,5];
Program
Booting Up QU
Program

DE'FiHE[aO'i_,j = E{i}—»{j} [aj aj + Xj §1] N bGi_,j = ]E{i}-r{j} [bJ ﬁi + yj T]i]]
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Program
Define[ami,jﬁk = E (i, )k} [ (ai + aj) ag + (.‘7(;1 Ei + §J) Xk] 9
bims, ok = Egs, g3k [ (B + Bj) b+ (mi+ e <P n3) Yi] |
Three types of inverses appear below!
Risthe inverse of Rin the algebra B A.
Pis the inverse of R as a quadratic form, like how an element of V*®V/* can be the inverse of an element
of Y@V.
aSis the inverse of aS as an operator, like how an element of V*®V can be the inverse of another
elementof V*®@V.
Program
1 (1-e0)" (nyixy)*
Define Ri,j = Ey5¢,5) h aj b; + >
[ [ é k (1 - ek””‘) ]
Ri,j = CF@E ;. (4,4} [-ﬁ ajbi, -Axjy; /By, 1+ If[$k =0, 0, (Rii,j},sk-1) ¢k [3] -
(((Rei,51,0) sk Ra,2 (Rz,ay,8k-1) gk) 7/ (bMi,1m:@my,2,5) 7/ (bmg,s,s amgas;)) [31]]5
Pi,i = E{i, 103 [/31 aj/ﬁ: ni §j/f1, 1+ If[$k =0, 0, (P{i,j),$k—1)$k[3] =
(R,2 77 ((Pw.33.0) g (Pe,2,80-1) k) ) [3]]]]
Program
Define[asi = (aGi_,z El,i) // P1,2.v
aS; = Egi), i) [-ai ajy —Xi Aj §i, 1+ I‘F[$k =0, 0, (aSi),sk-1)sk[3] -
( (aSiiy,e) gk /7 aSi // (E{i},$k—1)$k) [3] ] ] ]
(was aS;=R;j~B;~P;)).
Program
Define[bS; = boi 1 Ri,2 // @Sy // P12,
bS; = bo;,1Ry,2 // aS; // P2,
ahj,j,k = (R1,j Rz,k) //bmy 5,3 // P3 i,
bA;ij,k = (Rj,1Re,2) /7 amy 5,3 // Pj 3]
(was bS;=R;y~By~aS;~B~P;,, bS;=R;,~B;~aS; ~B,~P; ).
Program
a—y AT +b
; .
The Drinfel’d double: ; S r%f,
b k
Program
Define[

dmi, 5ok = ((SYisa,a,1,1 // @D1sa,5 // @bosa,3 // @S3) (SYguo1,-1,-a,.a // DA, 1,5 // A5, 5, 3)) 1/

(P_1,3P_3,1amy, 4,k bmg, >,k) ]
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Program
De-Fine[doi_,j = aoi,j boi,j,
de; = sej, dn; = sny,
dS; = SYi,1,1,2,2 // (El aSZ) /7 dmy a4,
ds; = SYis1,1,2,2 // (b51 Ez) /7 dmy 4,5,
da;i,j,k = (bAj,3,185,5,4) // (dm3,4->k dm1,2->j) ]
Program

n=  Define[C; = Egy, 1[0, 0, Bi'? e—heai/Z]sk,
Ei = ]E{}-){i} [e, e, B£1/2 eheai/2]$k,
Kinkj_ = (R1’3 Ez) // dm1,z_»1 // dm1’3_)i,

Kinks = (Ra,3Cz) // dmy . // dmy,3.s]

Program
g Note.t==ea-ybandb==-t/y +e€aly.

Program

Define [b2t; = E(iy,¢ij[a;ai +Bi (€a; -t;) /¥y +EiXi+niYil,

t2b; = Egiy iy [@iai+ti (€ai-ybi) + 8 X5 +n3Yill
Program
The Knot Tensors

Program

Define[kR; j = (Ri,j // (b2t;b2t;)) /. tyj-t,
KRy,j = (Ri,5 // (b2tyb2ts)) /. {ty5-t, Tyjy- T},
kms o = ((t2bs t2bs) /7 dms 5, // b2t ) /. {ti>t, Tu > T, 55> 0},
kCi = (C3 // b2t;) /. Ti - T,
KCy = (Ci //7b2t) /. Ty > T,
kKink; = (Kinkj // b2t;) /. {ti->t, T; > T},
kKink; = (Kink; // b2t;) /. {ti>t, Ti>T}]
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