Pensieve header: g-calculations.

SetDirectory["C \\drorbn\\ Acaden cPensi eve\\2012-03"1;
<< betaCal culus. m

The Knot-Theoretic Equations
R2, OC, R3 and easy R4

{R[1, 21 R [3, 4],
R[1, 2] Ri [3, 4] // dm[1, 3, 1] // dm[2, 4, 2],
R[1, 2] R [3, 4] // dm[1, 3, 1] // dm[4, 2, 2]

}
1 h[2] h(4]
~1+e1
[r == % L), (1)
t [3] 0 e <Cla—e°a>
{

R[1, 21 *x R [1, 2],

R[1, 3] **» R[2, 3],

R[1, 3] ** R[2, 3] = R[2, 3] **xR[1, 3] // Sinplify,

R[3, 1] **» R[3, 2] = R[3, 2] **» R[3, 1],

R[1, 2] »* R[1, 3] ** R[2, 3],

R[1, 2] »* R[1, 3] ** R[2, 3] = R[2, 3] ** R[1, 3] »*» R[1, 2]

}
1 h[3]
t 1] -l (-1 +ef) (-1+e) (-1+ef) (-1+e%)
{1, | = 08&
t [2} 7eC1::C1*Cz Cq C2
1 h{2] h([3]
trl ~1+e%1 ~1+e%
True, [1] c1 c1 , True}
t[z) o ==
{
R[3, 1] »*x R[3, 2],
R[3, 11,

R[3, 11 // da[l, 1, 2],
R[3, 1] #*xR[3, 2] = (R[3, 1] // da[1, 1, 2])
}

~1l+e%s

1 h[l] h[2]
{(t [3} ~l+e  -1l+eCs ]

C3 C3

1 hi1] 1 h[l] h[2]
[t [3] ] [t [3} ~l+e®s ~1l+e®s J, Tr Ue}

C3 C3 C3

R[1, 2, p1] ** R[1, 2, p2] == R[1, 2, pl+p2] // Sinplify

True
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Hard R4

{

R[1, 3] **R[2, 3],

R[1, 31 // daf[1, 1, 21,

R[1, 3] **R[2, 3] = (R[1, 3] // da[l, 1, 2])

}
1 h(3] 1 h[3]
~1l+e1 _1+eC1%C2 _1 + (ECl _1 + ecl+02 _ecl + eC1+Cz _1 + eC1+C2
{ t [1} Ci1 y t [1] C1+C2 y == &.& ==
—ef1yefitC “1sef1C2 c c Cc Cc c C
t [2} t [2] 1 1 1+C2 2 1+0C2
C2 Ci1+C2

VO = B[Vo[C1, C2], Sum[Vigi. [C1, 21t [i1h[j1, {i, 2}, {j. 2}]].
R[1, 3] ** R[2, 3] % VO,

VO #+ (R[1, 3] // da[l, 1, 2]),

eqnsl = Har dR4 [VO]

}

Vo[C1, C2] h{l] h[2]
Vo [C1, C2] h[l] h(2] “1+e®14e% Cp Vip [C1, Co] -
t[1] Vi1 [€1, €2] Viz[C1, C2] |, tt] Vii[€1, C2] Viz[ca, C2]
t[2] Vo1 [C1, C2] Va2[C1, C2] t[2] Vo1 [C1, C2] Vap[Ci, Cp] —Sireir®ehicaViples.Cs
1-ef*%  (-1+e%) (1+caVor[Cy, C2])
+ =e% (-1 +e%) Vip[Cy, C2] &&
C1+C>o C1
1 - etttz e’ (-1+e) (1+cyViz[C1, C2])
+ = (-1+e%) Va1 [cy, Cz]}
Ci1 +Cy C2

sol = Sol ve[eqnsl & & V5 [C1, C2] == 0, Vip[C1, C2]1]

e (—e°1 Cy + eC1+C2 C1+Cp - e®t C2)
{{VlZ[Cly C2] » - }
(-1+e°) cy (Cp+C2)
V1=V0 /. {Va1[C1, C2] » 0, Vii[Cy, C2] » 0, Vxp[C1, C2] » 0, Vp[Cy, C2] » 1} /. sol [[1]]
1 h[2]

t[1) %1 Cc1-e%1'%2 C1-Co+e®l Cp

-e®1 ci+e®17%2 cf-e®1 cq Care®17%2 ¢y €

t[2] 0
® and the Pentagon
8l = 3[V1]
1 h(2]

-€%2 C1 C2+@%1°%2 €1 Cp+€%27%3 €1 Cp-e%17%27%3 ¢y Cp-e%2 C§+e®17%2 C3+e%2%3 €3-eC17%2%3 €34Cq C3-€%2 C1 C3-€17%27%3 ¢1 C3+e172%27C3 ¢y C3—

t[1

[1] c?co-ef1'%2 cf cp-e®2% cf cp+e172%27% cf cp+Cq C3-€e%17C2 ¢1 C3-e®2%3 ¢q c3+e%172%2"%3 ¢g c3+Cq Cp C3-€%17%2 Cg Cp C3-€
t[2] 0
t [3] 0

Pent agon[&l] // Sinplify

True
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V2 =V0 /. {Va1[C1, C2] » 0, Vii[ci, C2] » 0, Vaa[C1, C2] »0, Vp[C1, C2] » 1}

1 h[2]
t [1] Viz[c1, C2]
t[2] 0
82 = 3[\V2]
1 h(2] h(3]
t 1] -Vi2[C1, C2]+Vi2 [C1, C2+C3] V12 [C1, C2+C3]+C1 V12 [C1, C2] V12 [C1, C2+C3] V12 [C1+C2, C3] -C1 Va2 [C1, C2] V12 [C1+C2, C3]-C2 V12 [C1,
1+c1 Vi2[Cy, C2] 14C1 Va2 [C1, C2]+C1 Va2 [C1+C2, C3]+C2 V12 [C1+C2, €3] +CF Via[C1, C2] Viz [C1+Ca, C3
t [2] 0 Vi2 [C2, C3]+C1 Va2 [C1, C2] Va2 [C2, C3]+C1 Va2 [C1, C2+C3] V12 [C2, C3]+CZ Vip [C1, C2] Vi [C1, C2+C3] Vio [C
[

1+4C1 Va2 [C1, C2]+C1 Va2 [C1+C2, €3] +C2 V1o [C1+C2, C3]+C Viz [C1, C2] Viz [C1+C2, C3

t [3] 0 0
Pent agon[&[V2]] // Sinplify

((L+caVizfcr, c2+C3+Cal) (€3 (L+C1Viz[C1, C2]) (Via[C1, C2+C3] - Viz[C1+Ca, C3]) +
c3 (-Vaz[C1, C2] +Viz[C1, C2+C3]) Viz[C1+C2, €3] ~C2 (Viz[C1, Ca] - Vi2[C1, C2+C3])
(L+c1Via[C1+Ca, €3] +C3Va2[C1+Cy, C3])) Viz[C1+C2+C3, Ca]) /
((L+cygViz[cy, C2]) (L+cyVip[Cy, C2+C3]) (L+cCyVip[C1+C2 C3] +C2Viz[Cy+Cp C3])
(1+C1Vi2[C1+C2+C3, Cq] +C2Vip[C1+Co+C3, Cq] +C3Vi2[Cy +Co+C3, Cq])) ==08&&
((L+cygVig[Cy, Ca+C3+Cq]) ((-(L+caVip[Cp €3] +C3Via[Cz, C3]) Vi2[Cy1 +Cp+C3, Cq] +
Viz2[C2, C3+Csq] (L+cC2Via[Cp, €3] +C1Via[C1, C2+C3] (L+cCpVip[Ca, C3]) +
C3Vi2[C1+C2+C3, C4])) / ((1+C1Vi2[C1, C2+C3]) (L+C2Viz[C2, C3])) -
(=(1+c1Viz[C1 +Cp C3] +C2Vi2[C1+Cp, C3] +C3Vi2[C1+Cp, C3]) V12[C1 +C2 +C3, Csq] +
(1+cyVig[C1, C2]) Vi2[C2, C3+C4]
(1 +cC1Vi2[C1+C2, C3] +C2Vi2[C1+Cp, C3] +C3Vi2[Cy+Co+C3, C4q])) /
((1+c1Viz[cy, C2]) (L+cC1Via[C1+Cp, C3] +C2Vi2[C1+C2, C3])))) /
(1+€1Vi2[C1 +C2+C3, Cq] +C2V12[C1+C2+C3, Cq] +C3V12[C1+C2+C3, Cq]) ==
0&&
((L+cgVip[Cy, Ca+C3+Cq]) (L+CpVip[Cy C3+C4l)
(€2 (V12[C2, €3] -Vi2[C1+Cp, C3]) +
€1 (Viz[C1, C2+C3] (L+cCaVip[Ca, C3]) -Vi2[C1+Cp C3])) Vi2[C1+C2+C3, Cq]) /
((1+c1Viz[C1, C2+C3]) (L+cCcaViz[Ca C3]) (L+C1Via[C1+Cp C3] +C2Vip[Cy1+C2, C3])
(1+c1Vip[Cy +C2+C3, C4] +C2Vi2[C1 +C2+C3, Cq] +C3V12[C1+Cp+C3, Cq])) =0

® and the Hexagons

{e[1, 2,

e[2, 1] =e[1, 2] // Sinplify,

(R[1, 21 // dP[1, 23]) **xR[2, 3] = R[2, 3] #+ (R[1, 2] // dP[1, 23]),

(R[2, 11 // dP[1, 23]) *xR[2, 3] = R[2, 3] #* (R[2, 1] // dP[1, 23]) // Sinplify,
(R[2, 11 // dP[1, 23]) *+©[2, 3] = ©[2, 3] %+ (R[2, 11 // dP[1, 23]) // Sinplify

}
1 h[l] h[2]
2 f,% 2 c %2
t [1} -Ci+e2 Ci1-e2 2 Cr+e2 Cp -l+e2 2
{ ct+cico C1+C2 , True,
o1, % el %2 e
-l+e2 2 e2 Ci-e2 2 C1-Cr+e2 Cp
2 = °
t[2] C1+C2 c1Cp+C3
(-1+e%) (-1+ef7C) c3 (-1 +e®) (-1+ef2C)
True, = 08& =0, Tr ue}

Cy (C2 +C3) Cy +C3
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t1l = Hexagon[+1, &[V1]]

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

<«<1>>

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

Simplify[tl]

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

«<1l>

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

The Twist Equation

VO
Vo [C1, C2] h[1] h[2]
t[1] Vi1[C1, C2] Viz[C1, C2]
t[2] Vo1 [C1, C2] Va2[C1, C2]

eqns2 =Sinplify[(VO // dP[2, 1]) *x©[1, 2] == R[1, 2] %% V0]

1 c, 2
Vo[C1, C2] =Vo[C2, C1] & ————— (*@7 (*1+@2 ) C2 (L+caViz[C2, C1]) +
C1 (C1 +C2)
C1|-1l+e2 -ezC> ((*1+@7) Viz2[C2, C1] - Va2 [Co, Cl])) +ez cf Vaz[Co, Cl]) =
1 1 1 1
Vi1 [C1, C2] && (—1 +ez (970 es (9702 oy [ep, €1 + ez (1% €)W [y, Cl]) =
C1 +C»o

— (e®*c1Vip[C1, C2] + (-1+e®) (L+c2Var[C1, C2])) &&

C1
1 1 L L
(—1 vez (0 L e2 (7% ¢ Vpp (e, €1 ez 1 ) Vip [y, 011) = Vo1 [C1, C2] &
Ci1+C>
(—1+(Ec1) Vo1 [C1, C2] +
1 SR o 2y,
_ (Cz (71+@2 +ez2 Cy Vip[Co, Cl}) —e:z2 (71+(82)C1V21[C2, C1] -
C2 (C1 +C2)

e C1 (71 ver ) (Vll[cz, c1] - (71 + e%) Va1 [C2, cl}))) = e% Vo [C1, C3]
The Non-Degeneracy Equations
eqns3 = Sinplify[dn[l1]1[VO] = B[1, 0] & dn[2]1[VO0] = B[1, 0]]
Vo [0, C2] = 1&&V [0, C2] == 0&&Vp[C1, 0] == 1 &&Vjy[Cq1, 0] == 0
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Solving 1-3
eqnsl3 = egnsl && eqns2 && eqns3

1 - et1+C2 (-1+e) (1+coVoi[Cy, C2])

+ = % (—1 +(ECZ) V12[C1, C2] &&
C1 +Co Ci
1 - eC1tC2 et (—1+e°2) (l+Cl Vlz[C]_, Cc2])
+ = (-1+e") Va1 [C1, C2] &&
C1 +Co C2
1 e o
Vo[C1, C2] =Vp[C2, C1] && ————— (*GZ (*1+@2 ) C2 (1+caViz[Cy, C1]) +

C1 (C1 +C2)
C2

C1 *1+<87*<8c7Z C2 ((*1+€C71) Viz2 [C2, C1] - Va2 [C2, Cl])) +€C72 cf Vaz [Co, Cl]) =

1
Vi [C1, C2] &&

1 1 1
(—1 rez 7 ez (917%2) ¢1 Vyy [Cg, €1] +e2 %) ¢y Vg [Co, Cl]) =
C1 +C»o

— (e®*c1Viz[Cy, C2] + (-1+e®) (1+cz2Var[C1, C2])) &&

C1
1 Lerees) | L (erne L (eyne
(—1+ez 102 ez (172 ¢y Vip e, €1 +e2 1% ¢y Vpp [, Cl]) = Vo1 [C1, C2] &
Ci1+C>o
1 C1 €1
(-1+e%) Vpy[C1, Co] + ————— (Cz (*1+®?+®? c2 Vi1 [Ca2, Cl]) -
C2 (C1+C2)

€1

ez (—l+<e72) C% V21 [C2, C1] 7(871 Cq (71+€727C2 Vi1 [C2, C1] - (71+<972) V21 [Co, Cl}))) =
€t Voy[C1, C2] &V [0, C2] = 1&& V22 [0, C2] =0&&Vg[C1, O] =1&&Vi3[C1, 0] =0

1-e%*2  (-1+e®) (L+cCaVer[Cy, C2])

Print /e Sol ve[ + = e’ (-1+e°?) Vip[C1, C2]&&
C1 +Co C1
1-e1*c2  @% (-1+e°) (1+cC1Viz[C1, C2])
. = (-1+e°) Vo [Cy, C2] &&
C1 +Co C2
1

_— (—eTQ (—1+e71) Co (1+C2 V12[C2, ci1]) +
C1 (C1+C2)

C1 (—1+e7—e? (oF3 ((—1+e671) Viz[C2, C1] - V2z2[Ca, Cl])) ver ci Vaz [Co, Cl]) =

1 1 1 1
Vi1 [C1, C2] && (-1 +e2 (70 L @2 (%) ¢y [ep, €11 + @2 1% ¢) oy [y, Cl]) =
Ci1+Cy

1
— (e®*c1 Vip[C1, C2] + (-1 +e®) (L+cz2Var[C1, C21)) &&

C1
l l(()+(:) £((:+()) l(()+C)
-lvez T w2 U cp Vo [Co, C1] +e@2 TP ca Vg [Co, 01]) = Vz1[C1, C2] &
C1+Co
1 a4 u o &
(-1+e°) Voi[Cq, Cp]l 4+ ——— (Cz (—1+e2 +e@2 Cy Vii[Co, Cl])—ez (—l+e2)cf
C2 (C1 +C2)

V21 [C2, C1] -e% C1 (-1+¢éc72 -C2 (V11[Cz‘ c1] - (-1+ec72) Va1 [Co2, C1]))) =

e®* Vs [C1, €21, {Va1[C2, €11, Vi2[Cz, C€1], Vai1[C2, C1], Va2[Co, C1]}][[1]];
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1 Y G e Y o, G,
Vi1 [C2, C1] » ————— (@2 Ci-e2 2Cy-Cr+ez2 Cr+ez CTVip[Cy1, C2] —e2 2 C]Vip[Cy1, C2] +
C2 (C1 +C2)

C1 C2

C1 C1 €1
€2 C1C2 Vi2[C1, C2] —@2'2 €1 C2 Vip[C1, C2] +@2 C1C2 Va2 [C1, C2] +€2 C5Va2[C1, C2)

1 €1 %

S8 %2 €1 C2
Viz[C2, C1] »-——— e 2 2 (—1+‘ez+2 -C1 Vo1 [C1, C2] -C2 Va1 ([Cy, C2])
Ci1+C>
1 LY Y
Vo1 (C2, C1] » —— (—1+@2 2 +e2 2 CyVip[Cy, C2] +ez 2 CpViz[Cy, 021)
C1 +Co

Va2 [C2, C1] =

1 1 G C1 C1 2 C1
|

¢1 €1
- e 7e7cl+67+701+C2*@7C2767C%V11[Cl, Co] -e2 C1C Vi1 [C1, C2] +
C1 (C1+C2)

1

S S
C1C2 Vo1 [C1, C2] —@2 €1 C2Vo1[C1, C2] +C3 Vo1 [C1, C2] —e2 C3 Vo1 [Cy, C2]

1 - ef1*C2 (-1+e®) (L+cCypVoi[C1, C2])

eqns = + = e® (-1+e°) Vip[cy, C2] &&
C1+Co C1
1-e%1%%2 @ (-1+e?) (1+cC1Vip[C1, C2])
+ = (-1+e) Vpi[C1, C2] &&
C1 +Co C2
1

_— (—ef (—1+e71) Cz (L+cCy Viz[C2, C1]) +
C1 (C1 +C2)

C1 (-1+a=_c72-ae:72 Cy ((—1+ec?1) Viz[C2, C1] - Va2 [Co, C1])) +ec72 c? Ve, C1]) ==

1

1 1 1
Vii[C1, €2] && —— (-1 +e2 (%) 1@z (%) ¢ Vy [cp, €1] + @2 4% ¢ Vg [, C1]) =

C1 +Co (

1
— (e®*c1 Viz[C1, C2] + (-1+€®) (L+cCyVar[Cy, C2])) &&

C1
1 L (eync L (erne L (eync
(—1+‘lé2 (€1%62) | @2 (1%%2) ¢ Vs [ey, €1] + @2 1) ¢y Vi [ey, C1]) = Vo1 [C1, C2] &&
C1 +Cy
1 a o oa o 2
(—1+ec1) V21[C1, C2] + (C2 (-1+e2 + @2 C2V11[C2, Cl]) -@2 (—1+<E?)C%V21[C2,
C2 (C1 +C2)

5

C1] -e2 C; (—].+ec?2 -Co (Vll [C2, C1] - (—1*‘9%) Vo1 [Co, Cl]))) = % Vo [Ci, C21;
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Sol ve[eqns && (eqns /. {C1 - Cz, Cz > C1}) & Viz[C2, C1] = -Vip[C1, C2],
{Vi1[C1, €21, Vi2[C1, C2]1, Vai[C1, C2], Vaz[C1, C2],
Vi1 [C2, €11, Viz2[C2, C1], Va1[C2, C1], Va2[C2, C11}1[[1]]

Solve:svars : Equations may not give solutions for all "solve" variables. >
{V12[Cly C2] -
¢1 c + C2 €1 c C2
(ez Cl—cez €20y 4™ 2 Cr-ez Cz)/ ((C1+Cz) ( e Cl+e2 2o v e 1 Cr-ez Cz))

Vo1 [C1, C2] =

cy [ clc c 3c, c [
+ = —+ +—= +
ez Cc1-2et"2c1-e2"cy+2e"t 2C1—e1202+e202)/

C1

c2 c2
((Cl+02> ( e?2 Cl+62 201+GC1+TC276?C2>), Vi1 [C2, C1] —
o o e e . %
((—1+e2) (—ez c1+2ez2'z2cp+2e%2 cl—ez+zcl—2e°1*°201+e1 3 Cr-ez2 Cz))/

€1 C2. €1
((C1+Cz) ( e: Cl+@2+czcl+ecl+2 Cr-ez Cz)) +ez2 Vpp[Cy, C2], V12[Cz, C1] ~
C1 Cz

€1 C2
—(ez Cl—ez 2cl+<e°“z Cr-ez cz)/((cl+c2) ( ez Cl+ez 201+e1 T Cr-ez cz))

€1

c c ° 3oy
Vo1 [Cp, C1] > - [-e2 Cl+e2 Cre v 2 c-e2c+2e2 2y -2e2 +Czcz)/

€1 Cz
((cl+c2) ( ez C1+ez 2c1+e°“z Cr-e2 cz)), Voo [C2, C1] —
S C2 ¢ ‘31+C2 L2 C2 N
(ce 2 (—1+e2) (ceZ Cl—ez 2ci-2e2'2 cy+ e 2 Cz+ez 02—292 2chrZ(ecl*czcz))/
€1 ¢ Cz Cz
((cl+cz) ( e? Cl+ez 2c1+re“z Cr-ez2 cz))+e7v11[cl, cz]}

C2

2 S +2 =3 = Zic
((ez C1—e2 2ci+et2 cp-e Cz)/((Cl+Cz) (—ez Ci1+e2 2Cl+ce1 z Cr-e2 Cz)) /.
Cl +C C2
{Ci_:-> Cg_i}) == (ez Cl—ez 2C1+e1+2 Cr-e> Cz)/
Cl CZ ) )
((Cl+cz)(ezcl+e2 ch+e“zcz—e202)) // Sinplify
True

[
14' =

. C1 C1 C1 Ca
Serles[(ez Ci-e2"ci+e"* 2 Chr-e2 cz)/ ((cl+c2) ( ez c1+ez*°zcl+e°“z Cr-e2 cz))
{c1, 0, 2}, {c2, 0, 2}]

C2

5760

C 1 c?
(—wmw}%[— +0[cy]®

Cy + (
48 48 5760

+O[cZJ3] cf+0[cy13
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sol 2 = Sol ve[egns &% (eqns /. {C1 -» Cp, Cz »C1}) &% Vip[Cy, C1] = -Vi2[C1, C2] &&
Va2 [C1, C2] = 0&& Vs [Cp, €1] =0, {Vii[Ci, €21, Viz[Ci1, C2], Vai[C1, C2],
Va2 [C1, €21, Vii[C2, €11, Viz[C2, C1], Vai[C2, C1], Vaz[C2, C11}1[I[1]]

{Vll[cl: C2] -
Gy e o oo a2 o o
—((—1+e2) (cez Ci-e2 2¢cy1-2ez2 2Cr+e 2 Cr+e2 C2—2e2+zcz+2e°1*°2C2))/
o L, L2 o
((C1+C2) (7(82 Ci+ez 2ci+et2cr-e2 Cz)), Vi2[C1, C2] ~
C1

S S
(ez c1-e2%¢cy+ e

o o Y G a2 o
3 Cr-e2 C2)/((C1+C2) (—GZ C1+EZ+201+(81+2 Cr-e2 Cz)),
€1

ez cp -2 e

Vz1[C1, C2] -

[ C1C c 3¢, c cy cy
- —+ +—= +—= -
2 C1—-ez2 2C1+2(e1 2C1—(61202+<EZC2)/

S S S S
—ez Cci+ez 2ci+etz e Cz)), Va2 [C1, C2] -0, Vig[C2, C1] =
€1 €1 Cp c Ca Cic c C2 Ca

—= —+= += —+ = —=
—e2C1+2ez2 2C1+2e*2C1-e2 2Cc1-2e1"%2¢ci+e 2 Cr-e2 Cz))/
[

1 ¢
C C
-ez2 C1+<EZ+2C1+(E

C2

C2 C2
Y2 cp-en Cz)), Vi2 [C2, C1] -

°
O —

C2

= —+C C+Cf2 - = 071“: (:+C72 2
-lezcr-ez2"?Ccr+et2Cr-e2 cz)/((cl+cz> (—ez Ci1+e2 ?Ci+et2Ccr-e2 Cz)),

a1 2N
2

-e2 C1+e

cy 3¢y

c c 3c
+C2 (:1+72 = 71+C2 1+C2
Ci+elt'2Cr-ez2Cr+2e2 Cr-2e2 Co

C1

! C2 C2
((C1+C2) (7(87 C1+€7+CZ C1+ecl+7 Cr-ez Cz)), Vo2 [C2, C1] %0}

V2=V0/. sol2 /. Vp[C1, C2] » 1

cy ¢ Cp cq cy 302 ¢ Cp cy cy cy 3:2 3::2
- = —+Cy s = Cy+— = c ¢, +C = Cp+—
tr1 @2 Ci-e2 2 Ci1-e2 Ci+e2 2 Cj-2e2 2 Cy+e 2 Cp+e2 Cp-e®2Cr+e®1"%2Cr+2e2 2 Cr-2e 2 Cp
(1] o o o o > o o 5 q o o)
2 c2i02 %202 02 C1t - o P C1* Y, 62 02 o2 S 0200 €202 o5
-e2 Ccl+e2 cf-e2 C1Cz+e ' 2 C1Cp-e2 CyCo+e2 CiCp+e ' 2 C3-e2 C3 -e2 ci+e2 ‘ci-ez C
RN B L.
t 12 e2Ci-2e’ 2 Ci-e2 2Ci+2e’ 2 Ci-e' 2 Cr+e2 Cp
(2] o o ) o o o o 5

e )+ < cy -
—e2 c3+e2 ?c?-e2 CiCp+e ! 2 C1Cp-€2 CiCa+e2 2CyCp+e ' 2 Ch-ez C3

V3=Series[1:t /. Ci_» Xxci, {X, 0, 3}] & /@ V2

1 h[1l] h[2]
t 1] o (-48xCo-4x2ciCo-20X2CE - 2x% 01 c - 5x° ) 120xean ci 120x eat e cax
t (2] 2880+600 x €1+60 x2 c3+x3 c3+840 x €+240 x? c1 €2+29 X% ¢$ c2+180 x2 c3+61 x3 ¢cq c3+29 x3 ¢3 0
5760
Har dR4A[V2]
True

Simplify[(V2 // dP[2, 1]) »*©[1, 2] == R[1, 2] %% V2]
True
82 = 3[V2]

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

(<<1>>)

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

t1l = Hexagon[+1, &2]
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Simplify[tl]
V3 /. x-»0

1 hi1)
[tm : ]

The Cap Equations
{

VO = B[Vo[C1, C2]1, Sum[Vigi.[C1, C21t[ITh[j1, (i, 2}, {j, 2}]],

€0 = B[x[c1], O],

Q@ // dP[12],

VO #% (C0 // dP[12]),

VO #% (CO // dP[12]) // dcap[l] // dcap[2],

@ (G0 // dP[2]),

C0 (CO // dP[2]) // dcap[l] // dcap[2],

(VO %% (CO // dP[12]) // dcap[l] // dcap[2]) ==
(@ (C0 // dP[2]) // dcap[l] // dcap[2]),

Q@ // tn[ll

} /7 Col umForm

Vo[C1, C2] h[l] h[2]
t[1] Vi1 [C1, C2] Viz[C1, C2]
t[2] Va1 [C1, C2] Vzz2[C1, C2]
x[C1]
( t[1] )
K[C1 +C2]
t[1]
t[2]
x[cy+C2] Vo[C1, C2] hi1] h[2]
t[1] Vi1 [C1, C2] Viz[C1, C2]
t[2] V21 [C1, C2] Vzz[C1, C2]

K[C1+C2] Vo[C1, C2]+C1 K[C1+C2] Vo [C1, C2] V12 [C1, C2]+C2 x[C1+C2] Vo[C1, C2] V21 [C1, C2]
1+C1 Vi1 [C1, C2]+C1 Va2 [C1, C2]+CF Va1 [C1, C2] Va2 [C1, C2]+C2 Vo1 [C1, C2]+C1 C2 Vi [C1, C2] Vo1 [C1, C2]+C2 Vap [C1, C2]+C1 C2 Vi [C1, C2] Va2 [Cy, ¢
t[1]
t[2]

Kx[C1+C2] Vo[C1, C2]+C1 K[C1+C2] Vo [C1, C2] V12 [C1, C2]+C2 K[C1+C2] Vo [C1, C2] Va1 [C1, C2]
1+C1 Vi1 [C1, C2]+C1 Va2 [C1, C2]+C% Va1 [Cy1, C2] Va2 [C1, C2]+C2 Vor [C1, C2]+C1 C2 Viz [C1, C2] Va1 [C1, C2]+C2 Va2 [C1, C2]+C1 C2 Va1 [C1, C2] V22 [C1, C2]

(x[07)




