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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 i 5k = Egi,jyogky [br (Bi+Bj) +tr (Ti+1Tj) +ar (ai + ;) +Yr (Ni +715) +Xe (§i+85) 15
SAi 55 .k = Efi}s,k) [Bi (bj + bk) + T (tj + tk) +ai (@5 +ar) +ni (Yj+Ye) +E&i (X5 +Xg) ] H
SSi =E(ijs(ij[-Bibi-titi-a;ai-niyi-&iXil;
sni_ = Eg,¢iy[0]5
sei_ = E(i),([0];
Program
SOi 5 = Egspy[Bibj+titjraia; +niys+ € %515
SYi i ,k L ,m = Egiysg,km [Bibr+tite+aiar +niy;+ i X415
Program
The CU Definitions
Program
@ ¥Ui-€Bi . Log[l+yen,&;
CA=[ni+—rh]yk+(fsi+/3j+ gl n3 1])bk+
l+yen;éi €
Log[1l+yen;j&il e ¥u ki g;
(ai+aj+ )a+ — + & X3
¥ l+yen;&i
Define[cm; jox = E(i,43-cky [CA]]
Program
De-Fine[cci_,j =S0i,y /. Ti >0, CE; = SEj, CNi = SNi, CAi,j,k = SAi,j,k»
CS; =8SS; // SYisi,2,3,4 // CMg 3,5 // CMy 5,5 // €My 3,5] 5
Program
Booting Up QU
Program
Define[aci,j = Eiyo(j) [aj ai + X5 §i], boi,j = Egiy,g5y [bj Bi + Yy nill
Program

Define[ami,j_,k = E(i,j}-{k} [ (ai +aj) ag + (5’!51 €i+ §j) Xk] >
bm; 5.k = Eqi,j)-(k} [ (Bi + Bj) by + (Tli +e <k le) Yk] ]
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Three types of inverses appear below!
Ris the inverse of Rin the algebra BQ A.
Pisthe inverse of R as a quadratic form, like how an element of V*®V/* can be the inverse of an element

of V@V.
aSis the inverse of a$S as an operator form, like how an element of V*®V can be the inverse of another
elementof V*®V.
Program
skl (1-e¥e2)% (my; xq)k
Define[Rs,; = 1,5 [Raj by + ( ) . —1
& k (1 -e 7“’)
ﬁi_‘j = CF@E (y,(i,4) [—.ﬁ ajbi, -AXjyi /Bi, 1+ I'F[$k =0, 0, (F{i,j),$k—1)$k[3] -
(((Ri,33,0) sk Ra,2 (Ry3,a3,9k-1) k) 7/ (bmi 1. amjo.;) 7/ (bmg,s.iamj,a.j)) [31]],
Pi,j =Egi, 3o [Biaj /B, ni &5/ 0, 1+ If[$k =0, 8, (P(i,5y,3k-1) sk [3] -
(Ra,2 /7 ((P{1,53,0) gk (Pi,2),8k-1) ¢k) ) [31] ]]
Program
Define[aS; = (aci,2Ry,i) // P12,
as; = E iy i) [-ai ai, -X; A; §i, 1+ If [$k =0, 0, (g{i},$k—1)$k[3] -
((E{i},e)ﬂ( //asS; // (E(i),$k—1)$k) [3] ] ] ]
(was aS; = Rij~Bj~P;)).
Program
De-Fine[bSi = boj,1 Ri,o // @Sy // P1,32,
Ei = bcri_,1 Ri,2 // Ez // P1,2:
aA;j,j,k = (R1,5R2,k) 7/ bmy .3 // P34,
bAiLj,k = (Rj,1Rk,2) // amy,5,3 // Pi,3]
(was bS;=Rj1~B1~aS;~B1~P;1, b_SI =Rj1~B1 "Er"Bl ~Pi1).
Program
as AT b
; .
The Drinfel’d double: ; [y S
b k a
Program

Define|
dm;, .k = ((SYi-»4,4,1,1 // ab1,1,5 // abysy,3 // 53) (SY5s-1,-1,-4,-4 // bA1, 3,2 // bA_z_»_z,_s)) //

(P-1,3 P_3,1 amy, 4,k bm4,-2-»k) ]
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Program
Define [dci_,j = a0i,j bai_,j,
de; = se;, dn; = sni,
dS; = SYis1,1,2,2 // (b51 352) /7 dmy a4,
dS; = SYiu1,1,2,2 // (bS1353) // dmy,n,
da;,g,k = (bAi-»3,1 aAi-»z,4) // (dm3,4—>k dm1,2->j) ]
Program
Inf[«]= Define[Ci = IE:”_,{]'_} [0, 0, Bi/z e_heai/2]$k,
C: = E ()i [0, o, BEI/Z eneai/z]sk,
Kink; = (R1,3 Ez) [/ dmg 5,9 // dmy 3,5,
Kink; = (Ry,3Ca) // dmyo // dmy 3]
Program
Note.t==€a-ybandb==-t/y+e€aly.
Program
Define[bzti = E(i}o(i} [ai aj +Bi (e aj - ti) /‘a’ +&i X5 +73 yi] )
t2b; = E(iyo(i) [Oli aj + Ty (6 aij -y bi) + &3 X3 + Ny Yi] ]
Program
The Knot Tensors
Program

Define[kRy,j = (Ry,j // (b2t; b2t;)) /. ti)j-t,
KRy,j = (Ri,j // (b2tib2t;)) /. {tij3-t, Tyyy- T,
km, 5o = ((t2bs t2b5) /7 dmy 5o // b2t) /. {tk>t, T T, i3 > 0},
kCi = (Ci // b2t;) /. Ti-T,
KCi= (Ci//b2ts) /. TioT,
kKink; = (Kink; // b2t;) /. {ti>t, Ti->T},
KKink; = (mi /7 b2ti) /o {tist, Ti>T}]
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