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Pensieve Header: An attempt on the ribbon property using I'-calculus; continues RibbonPropertyV1.
Success at last!!!
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ocond = Ful | Simplify[ocond /. {T, - 0}]
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Qq1 + 021 + 031 + QY1 == 1 &&0(12 + Oop + 032 + Oy == l&&O{ls + Olp3 + (X33 + Q43 == l&&O(14 + Ologq + O34 + Q44 == 1

{U=Xm[1, ul] Xm[2, u2] Xm[3, u3] Xm[4, u4] // T // dm[ul, u2, u] // dm[u, u3, u] //
dm[u, u4, u]j,
tl=Uxx (yOxT'[e[u]]), t2 = (yOxT[e[u]l]) **U, ucond =FullSinplify[tl==t2]}
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{cert = 1 /7 dm[1, 2, 1] // dm[3, 4, 2],
eqns = (e[1]1 €[2] // T) = (cert /. o ->1) // Sinplify}

W (014 032+0124 032 -Q12 034 ~0l22 0134+014 A42+0024 Q42 ~0l12 X44—l22 X44)

S
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N o1
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014 (033 +043) + 024 (033 +043) — (013 + A23) (O34 + Qaa)
=08&&
014 (032 + 0Qg2) + 04 (032 +042) — (Q12 + Q22) (O34 + Qaa)
Q12 (031 + Q1) + 02 (031 +041) — (Q11 + 021) (Qg2 + 042)
= 0&%&
014 (O32 +042) — 024 (032 +Qg2) + (C12 + 022) (O34 + Ol44)
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{Full Sinmplify[alex, eqns], Full Sinplify[cert ew],
Ful | Si mplify[al ex, egns &&ucond&&ocond]}
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Unitarity of v,

Qc[n ] := Table[V\hich[i <j, 0,1 =j, —T i >j, l], {i,n}, {, n}];

Qc[4] // MatrixForm

! 0 o0 o

1-Ty
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1
1 1 = 0
1 1 1 !

Transpose[y¥0[A]]l.Qc[4]. (¥O[A] /. a-pB) // MatrixForm

Qa1 Bar

11 1 11

(_141 + 01 + 031 + Q41 Br1 + (— + 031 + 01 ) Baa + +041) B3+ 1T, ( 1T, T 021t 031t o41) B2
ou2 22 032 02 Bar ou2

( T, t 022t a3+ 042) Bi1 + ( T, o082 F 042) B2+ ( o 042) Ba1 + 0T, ( 17, 022t 032 + o42) Bz
13 023 o33 043 Bar ou3
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+ Olog + Ozg + QL + (= +o0g4 + + + + = —— + Olpg + Ozg + Q
(3 024+ O34 aa) B+ (1 T, * Ok 44) Ba1 <17T3 a4) Ba1 1T, (141 24 + Oaq + Q44 P12
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unital = Sinplify[And ee Thread[
Flatten[Transpose[y0[A]]. Qc[4]. (¥O[A] /. a-»B)] =Flatten[Qc[4]]
11

1 a1 021 031 041 Bar
+ + 001 + 031 + 041 | B11 + +0@1 + 041 | Bo1 + + 0| B3y + = 08&&
-1+, 1-T; -Ts - T3 -Ty
G111 021 031 041 Ba2
+ 001 + 031 + 01 | Bz + +031 + 041 | Boo + +041 | Baz2 + =08&&
1-T, 1-T, _ T, 1-T,
011 Q21 az1 01 /343
+ 001 + 031 + 041 | Big + +031 + 041 | B2z + + 01 | Bas + =08&%
1-T, 1-T, 1-T, 1-T,
Q11 21 031 041 Baa
+0p1 + 031 + 041 | Big + +Qgy + Qa1 | B2g + +0g1 | Baa + =08&&%
1-T, 1-T, 1-T, 1-T,
12 22 032 042 Bar
+ 02 + Qg2 + Q| B11 + +03p + 0 | Bo1 + + 040 | B3 + =18&%&
1-T, 1-T, 1-T, 1-T,
1 QA12 22 32 Q42 542
+ + Qo + 032 + QY2 B]_Z + + Q32 + Oy 622 + + 042 [_7)32 + = 0&&%
—1+T2 1—T1 =12 —T3 1—T4
12 022 32 042 B3
+ 02 + O3 + Qa2 | Bz + +032 + 042 | B2z + +042| Baz + =08&&
1-T, 1-T, 1-T, 1-T,
G2 022 032 042 Bas
+ Ol + O3 + Qa2 | B1a + +032 + 04 | Bog + +042 | Bag + =08&&
1-T, 1-T, 1-T, 1-T,
a3 23 33 043 /341
+ O3 + O3z + Olaz | B11 + + 033 + 03| Ba1 + +043| B3y + =18&&
1-T, 1-T, 1-T, 1-T,
ai13 023 33 043 /342
+0lpg + 033 + 043 | P12 + + Qg3 + Q3| B2z + +ay3| Bap + =18&%
1-T, 1-T, 1-T, 1-T,
1 a13 023 033 043 Bas
+ + 03 + Q33 + Qa3 | B13 + +033 + 043 | Bo3 + + 043 | Baz + =08&%&%
-1+Ts 1-T, - Iz 1-T; -Ty
%13 023 033 043 Bas
+ (o3 + 033 + (Y3 /314 + + Q33 + 043 624 + + 043 634 + =0&%
1-T, 1-T, 1-T, 1-T,
O14 024 034 044 Bar
+ Olpq + O34 + 044 | B11 + + 034 + 044 | B2 + + 044 | B3 + = 18&&
1-T, 1-T, 1-T, 1-T,
014 024 O34 Olag Baz
+ Olgq + X34 + (44 [312 + + QO34 + U44 522 + + 044 532 + =1 &%
1-T, 1-T, 1-T, 1-T,
G4 024 O34 Oaa Baz
+ 04 + 034 + 044 | B13 + + 034 + 0l4g | Boz + + 044 | Paz + = 18&
1-T, 1-T, 1-T, 1-T,
1 014 24 O34 044 Baa
+ + Qpq + O34 + 044 Bl4 + + 034 + Q44 /324 + + 044 /334 + =
14T, l1-Ty T, 1, 1T,
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unita2 = Si nplify[unital /. {Tl|3->T, T2|4->1/T}]

1 a1 T oy 031 T a1 Bag
+ Qo1 + Qg1 + 041 | B+ +0Qg1 + 041 | By + ( +0ag1 | B3+ =0&&
1+ 1-T 14 1-T 14T
a1 T o 031 T o1 Baz
( + 001 + 031 + 0141] Bz + +031 + 041 | Bz + ( + a41) B3z + = 08&&
S1eT 1-T 14T
T oy a3y T o1 Baz
(1 T+O(21+Ot31+0(41] B1z + _1+T+O(31+Ot41 /323+[1 T+O(41)/333+ LT =08&&
o11 T oo as1 T o1 Baa
( + 01 + 031 + 0141] Bia + + 031 + 041 | Boa + + Ot4l) B34 =0&&
1-T 1T 1-T 14T
a2 T ay Q32 T o Bar
( + 0 + 032 + 0142] Bi1 + + 032 + 042 | Bo1 + ( + 0(42) Ba1 + =1&&
1 T 14T 1-T 14T
o2 T o, Qa2 T aus Baz
+ + 02 + 032 + 0142) B2 + + 032 + 042 | Boo + + 042 | B3+ =0&&
1+ 1-T -1+ - -1+T
a2 T ap 032 T oy Baz
( + 02 + 032 + 0142] Biz + + 032 + 042 | Bz + ( + a42) B3z + = 0&&
-1+T 1-T -1+T
( a2 ] 5 T o 5 [ 32 ) 5 T oty2 Bas 088
+ 0oy + Olgp + O + + 03 + QL + o + -
{7 G220+ 0a| i 32+ Gaz| Baa+ | T+ Caz | Baat T
( a3 ot o v ] 5 T 023 s + 0| B 033 o ) 5 T oy3 Bar 188
+ + + + + + + + + =
{1 0:*0mas) bu 33+ 043 | Bo1+ | o+ oas | B
a13 T 023 Q33 T oz Baz
( + 03 + 033 + 0(43] Bz + + 033 + 043 | B2 + ( + 0(43) Baz + =1&&
1 T 14T 1-T 14T
( 013 o e v ) 5 T o N ) 5 ( 033 o ) 5 T aus Baz 084
+ +0p3 + 033 + 043 | P13 + + 033 + 043 | B2z + + 043 | B33 + =
1.7 l1oT 1T 1-T 14T
013 T 023 Q33 T 043 Baa
( + 023 + 033 + 0143] Bia + + 033 + 03| Poa + + a43) Baa + =0 &&
1-T -1+ - -1+T
014 T oza O34 T caa Baz
( + 04 + O34 + 0(44] Bi1 + +034 +04g| Bo1 + [ + 0(44) B31 + =18&&
1-T 14T 1-T 14T
Q14 T apq Q34 T caa Baz
( +0lpg + Q34 + 0144] Bi2 + + 034 + Qag | Bo2 + + 0(44) Ba2 + =18&&%
1-T 1T 1-T 14T
014 T o4 O34 T aas Baz
( + 04 + 034 + 0144] Biz + +034 + 044 | B2z + ( + Ot44) B3z + =1&&
1-T 14T 1-T 14T
1 14 T Q24 ag T 44 /344
+ [ + 024 + 034 + 044) B4 + + 034 +0ag | Bog+ + O144) Baa + =
1+ 1 1-T -1+ 1- -1+T
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unitarul e = Thread[
Flatten[Transpose[¥0[A]]] » Flatten[Sinplify|
ac[4].Inverse[ec[4]. (¥O[A] /. a-B)] /. {Tyz~>T, Tpa->1/T}

]]
]

A very large output was generated. Here is a sample of it:

{OC]_]_ -

(B12 Boa Baz — T B12 B2a B3z — P12 B2z Baa + T B12 B2z Baa — T Boa Baz Baz + T Boz Baa Baz + B2 Boa Baz -
T B12 Boa Baz + <<10>> + T B12 Bo3 Baa — T Boz Bap Baa — B1z Baz Baa + T Bio Baz Las +
T B22 B33z Baa+ (=1 +T) Biz (Baa Baz + Baa (Baz + Baz) — B3z Baa — Bao (Baa +BLaa))) /
(T (B12 B2a Bas Ba1 — B12 B2z Baa Bar — Bi1 Baa Bz Baz + B11 B23 Baa Baz — B2 Baa Bs1 Bas +
B11 B24 Ba2 Baz + B12 B21 B3a Baz — Bazss <<3>> + B1g (<1>>) +
B12 B23 Ba1 Baa — B11 B23 B3z Baa — B12 P21 B3z Baa + B11 B2z Baz Bas +
B13 (B24 (-B32 Bar + Ba1 Baz) + B2z (Baa Bar — B31 Baa) + Bayr (—B3a Baz + Baz2 Baa))) ),

Bia (<<1l>>)+<<l>>+<<1l>

T (<1>)

«<1>

- << >> rd
021 , 12>, og4 > —

44 —

<«<l>
T («<1>)

Show Less [ Show More || Show Full Output || Set Size Limit...

w/ (0 04)

ansl = Sinpli fy[ , egns &&ucond &&ocond /. a- B]

cert@ew /. unitarule
Boa (Ba1 — Ba2) + B2z (=Bar +Baz) + (B21 -~ B22) (Baz — Baa)

ans2 =Sinplify[(o,04) al ex /w, egns &&ucond &k ocond]

O24 (041 — Qg2) + 0023 (—Qa1 +042) + (021 — Q22) (043 — Qag)

ans3 = (a4 - ap3) (a1 - agp) + (a1 - ax2) (A3 - Ags)

(-023 + Qp4) (Q41 —042) + (021 —Q22) (043 — Qag)

Sinplify[{ansl==ans2 /. B-»a, ans2 ==ans3}]

{True, True}
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