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arfi_, j_] 1= t[ilh[j]

Hwltiply[x_, y_, z_]1[mx_] :
& njt

Modul e[

§ = D[mMx, h[x]] /. t[s_] = c[s];

n = D[mx, h[yl] /. t[s_] = c[s];

. (ef-1)

jre_] i=1f[g===0, 1, E
g

(mx /. {h[x] >0, h[y] »0}) +
j [€1h[z]1DImx, h[x]] efj [n1 h[z]1 D[m X, h[y]l]

]

j [€+n] j[€+n]
BDi spl ay[expr_]1 : = Coll ect [expr, _h, Collect[#, _t, FullSinplify] &]

Hwiltiply[3, 4, 5]1[t[1]1h[3]+t[2]h[4]] // BDi splay

(-1+e*™) (c[1]+c[2])t[1] e (-1+efl?]) (c[1] +c[2])t[2]

h[5] +
(-1+ecltiel2]) 1) (-1+eclicl2l) ¢ (2]

a=t[1]h[4] +t [2] h[5] +t [3] h[6]

h{4]t[1] +h[5]t[2] +h[6]t [3]

Hwltiply[4, 5 7][a] // BDi splay

b7 (-1+efM)) (c[1] +c[2]) t[1] e (-1+e®2)) (c[1] +C[2])t[2] hi6)t (3]

+ +

(-1+ecltivel2]) c[1] (-1+ecltiel2]) c[2]

Expand2[expr_] : = Series[expr /. {c[i_1= zc[i], t[i_]1 = zt[il}, {z, 0, 2}]
Hwl tiply[4, 5, 7]1[a] // Expand2

1
(h[(71t[1]+h[7]1t[2] +h[6}t[3])Z+E (-c[2] h[7]t[1] +c[1] h[7}t[2])22+0[2}3

Hwltiply[7, 6, 8][HMltiply[4, 5, 7]1[a]l]l // BDi splay
(-1+e®M)) (c[1] +c[2] +C[3]) t [1]

h(8] +
(71 + ec[l]+c[2]+c[3]) c[l]

el (-1+e°2l) (c[1] +c[2] +c[3]) t[2] eClMCl2) (_1+¢eC03]) (c[1]+cC[2]+C[3])t[3]
(71+ec[l]+c[2]+c[3]) c[2] ! (71+ec[l]+c[2]+c[3]) c[3]

HVUl tiply[4, 7, 8] [HWul tiply[5, 6, 7][a]] // BDisplay

(-1+e°) (c[1] +c[2] +c[3]) t [1]

h(8] +
(_1 + ec[l]+c[2]+c[3]) c[1]

e (-1+e®?) (c[1]+c[2] +c[3])t[2] e°lM+el2] (_14e°3]) (c[1] +c[2] +C([3])t[3]
_1 4+ eClll+c[2]+c[3]) o2 ! _1 + eCl1]+c(2]+c[3]) o3
( ) cl2] ( ) ¢ [3]
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(Hwul tiply[7, 6, 8][HWltiply[4, 5 7][a]] -
Hwltiply[4, 7, 8][HWltiply[5, 6, 7]1[a]]l) // BDi splay

0
FromB - Si de Operations, Il : (outdated!)
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THConj ugate[y_, x_][mx_] := Ivbdule[

{cox, coy, ¥, &, rest},
COX D[m x, h[x]] /. t[y] - O;
coy D[m x, t[yll /. h[x] - O;
¥y = Coefficient [mx, t[y]lh[x]];
& = -yC[y]l-(cox /. t »cC);
rest = mx /. {t[y]-0};

(E®-1) coxcl[yl-t[y]lé

coy (L+(cox /. t »c)) +
E® (cox /. t »c) +ycl[y]

1-E°
¥clyl] (— W+ yt [y] h[X] -c[y] COX % cOy +rest
S

HTConj ugate[x_, y_1[mix_] :=

((mMx /. h[x] » -h[x]) // THConjugate[y, x]) /. h[x] = -h[x]
THConj ugat e[y, x]1[t [y]h[1l]+t[1]h[x]] // BDisplay
(-1+e°™ (1+c[1]))cly]t (1]

_ +et (1+c[l]) ty]
c[1)]

h{x]t[1] +h[1]

al = ar [1, 3] +ar [4, 2]
h[3]t[1] +h[2]t [4]
a2 = al // HTConjugate[3, 4] // HIConjugate[2, 4] // HWItiply[2, 3, 2] // BDi spl ay

e el (14 ) W(-1+c[1]) +

hi2] | (et (1-e*M —c[1] +e™ (-1+e®°MH 4 c[1])) (c[1] +c[4])t[1])/

e (~14e) (-1+c[1]) (c[1] +cC[4])t[4]

1 c[l]+c[4] 1 —
(( +e )C[ ]) (71+e°[l]+c[4]>c[4]
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a3 = al // HMIltiply[2, 3, 2] // HTConjugate[2, 4] // BD spl ay
—e e (L1 ef4) Wy
e (~1+e®M) (c[1] +c[4])t[1] (-1+e*)) (c[1] +cC[4])t[4]

h[2] +
(—1+e°[l]*°[4])c[1} (—1+e°[1]*°[4])c[4}

Ful | Si nplify[a2 == a3]

(e-cttl-erd) (—l+e°[4]) ((—1+e°[1]*°[4]> We[1]2¢c[4] +e®l?) (-1 +eft) +c[1])
(c[1]+c[4])h[2] (c[4]t[1]-c[1]t[4])))/ ((-1+eHe¥)c[1]c[4]) =0
Conposeli st [{HTConj ugat e[3, 4], HTConjugate[2, 4], HMultiply[2, 3, 2]}, al] //
BDi splay // MatrixForm
h{3]t[1] +h[2]t[4]

e (-1+e®tic[l]) c[4] t [1]

h[(3]t[1] +h[2] el (“1+c[l1])t [4]

c[1]
Clll (“14eftc[l]) c[4]t L
e ClI el (11 4eCM)W(-1+c[1]) +h[3]t[1]+h[2] [~ (-1-e CE”[ Neti) oer)
el (1-e®Mc[1]+e4) (-1+e?¢MMlsc[1])) (c[Ll]+c[4]) t[1] el (-1

e Clt-ell (1 et) W(-1+c[1]) +h[2] ( -

(-L1+ecllrel4l) ¢ 1]

Limt[

Conposeli st [{HTConj ugat e[3, 4], HTConjugate[2, 4], HMIltiply[2, 3, 2]}, al] /.

Cl[i_] = epscl[il],

eps » 0

1] // BDisplay // MatrixForm
t[4]
1t 4]
t[4]
[41)
Conposeli st [{HMul tiply[2, 3, 2], HTConjugate[2, 4]}, al] // BDisplay // MatrixForm

h[31t[1] +h[2]t [4]
€14 (~1+ef11) (c[1]+c[4]) t [1] (-1+e®l¥1) (c[1]+c[4]) t [4]
((Lrectie®) o[1] * ((Lres1e4l) ¢ (4]
el (~1+eC()) (c[1]+c[4]) t [1] (-1+e®141) (c[1]+c[4]) t [4]
(-Ll+ecltlveldl) ¢ 1] (-Ll+ecltlveldl) c 4]

h(2] (

—e¢lll-cr4 (—l+ec[4]) W+ h[2] (
bl =ar [1, 2] +ar [4, 3]

h[2]t[1] +h[3]t [4]

b2 = bl // HTConjugate[3, 4] // HTConjugate[2, 4] // HWltiply[3, 2, 2] // BDi spl ay

(-1+ecM)Wrh(2] | (e (1-e*M-cl1]+e®™ (-1+e®°M 4c[1])) (c[1] +c[4]) t[1])/

el (1 4+ef4) (=1+c[1l]) (c[1l] +Cc[4])t [4]
((-1+efttiel) cray) - ( )

(-1 +ecltieeldl) c 4]
b3 = bl /7 HMltiply[2, 3, 2] // HTConjugate[2, 4] // BDi spl ay
(-1+e™) (c[1] +c[4])t[1] e (-1+e®*)) (c[1] +C[4])t [4]

(-1+e®™) Wrh(2] +
(-1 +eCltIeel4l) ¢ 1] (-1 +eCltleel4l) ¢ 4]
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Ful | Sinplify[b2 = b3]

(et (-1+e®)) (~1+e2°M v c[1]) (c[1] +c[4]) h[2] (-c[4]t[1]+c[1]t [4]))/
((-1+efttiel*) c1]c4]) =0

cl=ar[l, 2]
h[2]t[1]
¢l // THConjugate[l, 2]

- (1-e*M) Wah(2]t [1]



