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In[«]:=

In[e]:=

In[«]:=

In[«]:=
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Pensieve header: A firstimplementation of nilpotent integration (first to use Picard iteration).

Initialization

SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\HigherRank"];

Once[<< KnotTheory™ ; << Rot.m];

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.

Loading Rot.m from http://drorbn.net/icbs24 to compute rotation numbers.

CCF[&_ ] := ExpandDenominator@ExpandNumerator@Together[&];
CCF[& ] := Factor[&];

CFlw_. & E] :=CF[w] xCF /@ &;

CF[& List] :=CF /e &;

CF[sd_SeriesData] := MapAt[CF, sd, 3];

CF[&. ] := Module[{vs = Cases[&, (x|Pp) , o] U{x, p, €}, ps, c},

Total[CoefficientRules [Expand[£], vs] /. (ps_-c_) » CCF[c] (Timeseevs™)] |;

Integration

Using Picard Iteration!

E/:E[A ]~E[B ] :=E[A+B]

$7 = Identity;
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mn[-]1:=  Unprotect[Integrate];
Integrate::sing = "How dare you ask me to integrate a singular Gaussian!";

jw_. E[L_]d(vs_List) := Module[{n, Le, Q, A, G, Z, e, A, a, b},
n = Lengthevs; Le=L /. e » 0;
Q = Table[ (-Oyspay,vsgoyp LO) /. Thread[vs » @] /. (p|X) - @, {a, n}, {b, n}];

If[ (A = CFeDet[Q]) == @, Message[Integrate::sing]; Return[]];
Z = CF@$r[L +vs.Q.vs /2]; G =Inverse[Q];
while[

n

1 n
e = CFe$n[(8:2) - = 3" 36l[a, bl ((Busgap,vsren?) + (Busgay?) (Busgen?)) |5
a=1b=1

A
0=l=¢e, Z—=jedl)a
(]

s

PowerExpand@Factor [« (A (27)") 2] *E[CF[Z /. 2> 1 /. Thread[vs - 0]]]

|

Protect [Integrate];

Infe]:= jIE[iAxi/z] d{x;}

Out[e]=
(-nYrE(0]

V2 A3

Inl]:= Jﬁ[-izxi/z]d{xg

Out[e]=
(-1)**E[0]

V2 Ax

i b
il = ﬁE[E v xad (o ) s b ] @0, )

out[e]=
E[0]

2+b%-acn

Inf-]:= J.IE[-Axi/Z] d{x.}

out[e]=
E[0Q]

V2 A3
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Inf-]:= j]E[—Xi/2+§X1] d{x;}

Out[e]=
2
]E[é
2

V2

[E—

1 b
il - JE[-; O xad (o ) s xad + (60, €23 00, 3} ] @00, %)

Out[«]=

E [ c&i-2b& &+a 8l ]

2 (-b’+ac)

2+-b%*+acr

1 b
intof= T1 = JJE[—; O xad (o ) s b + {60, 2} 00, X} | d0x0)

out[e]=
E[_M L i +M]
2a 2a a

Va 2 r

In[«]:= jIld{xz}

Out[e]=
E [ cg-2b& Hradd ]
2 (7b2+a c)

2+-b%+acr

In[]:= jE[§x+r7y+z (X-Yy) +x2] d{x, z}

out[e]=
TE[Yy (y+n+&)]

27

Integration of e-Series

Info]i= Block[{$7f = Nor‘mal[#+0[€]7] &})

JE[—X2/2+GX3/6] d{x}]

+— 4+
24 16 1152

V2

562  5¢&*  1105€°
E|
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Inle o= Block[{$7f = Nor‘mal[#+0[€]7] &},

fE[—¢2/2+e¢4/24] d{¢}]

Out[«]=

e € 11e*  17&*  619€°  709¢€°
]Eg-%—*

+ + +
12 96 72 960 324

V2

Info]i= Block[{$7f = Nor‘mal[#+0[€]5] &})

JE[px+ep2x] d{p, x}]

Out[e]=
iE[0]

27

In[]:= Block[{$7r = Total@Select [MonomialList[#, {e, X, p}],

mon — And [
Exponent [mon, €] < 2,
Exponent [mon, x] = Exponent [mon, p]
]

18&},

JE[px+ax2p+ebx3 p’] d{p, x}]
Out[e]=

iE[-6be+342b%?]

27

In[]:= Block[{$7r = Total@Select [MonomialList[#, {e, X, p}]1,

mon +— And[
Exponent [mon, €] < 4,
Exponent [mon, x] - Exponent [mon, p] < 3
]

18&},

fE[px+ax2p+ebp2x] d{p, x}]
Out[e]=

iE[-6abe+162a%b’e”-9072a% b’ €3

27
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In[-]:= Block[{$7r = Total@Select [MonomialList[#, {e€, X, p}]1,

mon +— And [
Exponent [mon, €] < 4,
Exponent [mon, x] - Exponent [mon, p] < 3 - Exponent [mon, €]
]

18&},

JE[px+ax2p+ebp2x]dl{p, x}]

Out[e]=
iE[-6abe+162a%b’e?-90722a% b’ €3]

27
Infe]:= Matr‘ixFor‘m@Table[
jIE [X1 P2+ Xz P3+X3P1+&iXi +75 P31 d{X1, X2, X35 P15 P25 P3})

{i, 3}, (3, 3}]

Out[~]//MatrixForm=

1E[O] 1E[-7 &) 1E[0Q]

N 83 N 8 3 N 813
1E[0] 1E[O] 1E[-73 &)

B 83 B 83 - 83

LE[-m &3] iE[0] iE[0]

N 83 B 83 N 83

The p,; Integrand

Adopted from pensieve://Projects/APAIl/PerturbedGaussianintegration.nb.

mil= aqls_sy iy 31 =% ((1-T°) pua+ (T°-1) pjua) s

r'1[5_,0 i_: J_] o=

2024-06-06 03:36:15

s (-1+2pixi-2p;x;+ (T°-1) pip;xi+ (1-T°) p2x -2p; pjx: X5 +2p3x; X;) / 25

Yilo > R.1 i= €@ (1/2-X:p) ;5
pli[s_, i_, j_1 :=T"?E[-q[s, i, j] +ersi[s, i, j11;
Pli[yp , k] := T2 E[-X, (Pr - Pre1) +¥1[2, k113
P1i[End, k_] := E[-XkPel;
pli[K ] := Module[{Cs, ¢, n, c, k, &},

{Cs, ©} = Rot[K]; n = Length[Cs];

& =pli[End, 2n +1];

Do[& x= plieec, {c, Cs}];

Do[& *= pli[e[k], k1, {k, 2n}];

CFes

15
plvs[K_ ] := Unionee Table[{xi, pi}, {i, 2Crossings[K] +1}]
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in[-]:= p1li[Knot[3, 1]]

Out[]=
) 1 1
T ]E[—((Pl—Pz)XN - (P2 -P3) X2 - [(1—;J ps + (—1+j|_) Ps| X2 —
1 1 1
(P3 = Pa) X3 - (Pa—Ps) Xa - ((*1+*) p2 + (1**) ps) X4 —€ | = —PaXg| +
T T 2

1 2 1y, 1 2
56 1+2p1Xg-2psXg—2P] X1 Xg+2P1PaXyXg— 1—;_ p1 X3 - —1+jl_ P1PaXy| - (Ps—Ps) Xs +
1 1 2 1, 2
26 1-2py;Xp+2ps Xz - —1+_|_ P2 Ps X5 - 1—_|_ P5 X5 + 2 P2 Ps Xa X5 — 2 P5 Xp X5 | -
1 1
(Ps—P7)X6—((—1+*)P4+(1—*JP7 Xe +
T T
} 2 ) 202 E 2
26 1+2p3Xe-2psXe—2P3X3Xe+2P3Pe X3 Xg — 1*1_ P3 Xg - *1+T P3 Ps Xg| — P7 X7

in[-]:= plvs[Knot[3, 1]]
Out[e]=
{P1s P25 P35 Pas Pss Pes P75 X1, X25 X3, Xa, X5, Xg, X7}

in[-]1:= K =Knot[5, 2];
Block[{$r = Normal[# + 0[e]?] &},
P1i[K] ]
Out[]=
3 1 1
T ]E[—((Pl—pz) X1) = (P2 - P3) X2 - ((1—;J p3 + (—1+j|_) ps) Xp -

1

T~ PaXg| t
2

1 1
(P3=P4a) X3 = (Pa—Ps) Xa - [(—1+jl_) P2 + (l—jr) Ps| X4 - €

1

1 2 il 2,2 - 2
1+2p1Xg-2pPsXg—2Pp] X1 Xg+2P1PaXyXg-— 1*1_ P1 X4 - 71+T P1 P4 X3

— €
2

Xe — (P7 — Pg) X7 +

1 1
(Ps — Pe) X5 — (Pe — P7) X6 — [(1*_}J p7 + (71+jr) Pie

E } 2 E 2.2 2

26 1-2py X +2p7 Xy~ —1+_|_ p2 p7 X5 - 1—_|_ P7 X3 + 2 P2 P7 X2 X7 — 2 p3 X3 X7 | -
1 1

(Ps—Ps)Xs—((—1+*)P4+[1—*)P9 Xg +
T T

1 2 1y, 1 2

;6 1+2p3Xg-2pgXg—2P3X3Xg+2P3Pg X3 Xg— 1*;_ P3 Xg - *1+_*|_ P3 Ps Xg| -

1
(Ps — P1e) Xo + € E*P9X9 +

E } 2 E 2.2 2
€ |1-2pgXe+2PpgXe— —1+_|_ Pe P9 Xg - 1—_|_ Pg Xg + 2 Ps Po Xe Xg — 2 Py Xg Xg | —
1 1 1 1
(p1a—P11)X10—((—1+*)p6+(1—*)p1l X1~ € |~ —~PreX1e| + — €
T T 2 2

1 1

[1+2I95Xle*2P10X19*2P§X5X1e+2P5P10X5X10* (1*;) P2 X3q - (*1+jr] Ps P16 X3o *P11X11]
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mn[-]:= K =Knot[5, 2];
Block[{$7r = Normal[# +0[e]?] &},

Jpli[K] d (plvs@K)]

Out[-]=

T E [ (-1+T) (5-4T+57T%) ¢ ]

(2-37+272)?

2048 it (2-3T+2T2)

in[-1-= K =Knot[8, 19];
Block[{$7r = Normal[# + 0[e]?] &},

Jpli@Kdl (plvs@K)]

out[-]=

(-1+T)2 (14T%) (3+4T3437T%) ¢ }

1E [_ 2 2
(1-T+T%)% (1-T2+T4)

131072 7Y T° (1—T+T3—T5+T6)

Concatenating edges
Inf-]:= Block[{$7r = Normal[# +0[e]?] &},

lhs = J(]E[ﬂi pil ©~P1i[el, i] » p1li[e2, i +1]) d{Xi, Pis Xis1, Pi+1}]

out[-]=
0l 2

T 2 E[J e (-01-0¢2) +Ppiti—€ (01+02) Paui 7|

4 72
Info]i= Block[{$7f = Nor‘mal[#+0[€]2] &})

1hs = j(E[ni Pl < P1i[01+ 02, 1) d{xs, Ps}]

Out[-]=
o 92

iT2"2 E[S € (-01-02) +P1,i7m-€ (01 +2) pr.g ]

271

https://drorbn.net/AcademicPensieve/Projects/HigherRank/Archive/#MathematicaNotebooks

2024-06-06 03:36:15



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: Archive: NilpotentIntegration-240513-2.nb 2024-06-06 03:36:15

Invariance Under Reidemeister 3b

infe = Block[{$7r = Normal[# +0[e]?] &},
lhs =
J.(]E[Ni Pi+ 75 Pj+ 7Pl ¥ PL1[1, 1, 3] ©pLi[1, 1+1, k] xp1i[1, J+1, k+1] xplife, i]
p1i[@, §] « p1i[@, k] « p1i[@, i+1] ~ p1i[0, j +1] - p1i[0, k+1])
d{Xis Xi5 Xks Pis Pis Pks Xis1s Xj+15 Xks1s Pisis Pjsts Pk+1}]

Out[e]=
1

64 7°

3/2 3¢ 2 3 1 3 2
T E| -—+T p2+i7Ti+£T € P24i P24 7t (=711 + Tty = 2715) *ET € P2y 7t (-7ts + Ty - 2715) +

Te p2+j (Tﬂifﬂj) pr2+j (*7T1+T7Ti*7Tj) *E T€p§+k (7Ti+7Tj) (*JTJ'_JrT]Tj_*]TjJrT]ijZ]Tk) +

1
— T2€p2+ip2+kﬂi (—7Ti+T7Ti—27Tj+2T7Tj—27Tk) +
2

1
€ Pa.k (Try —7t5 + 2T 75 = 2 7)) + Pauk (/g = Ty + 715 = T oy + k) —£T€P2+j P2.k

(ﬂ%—ZTﬂ§+T27Tf+27TiJTj—4T7rifrj+2T27rirrj+7r§—T7T§+27T17Tk—2T7Tirrk+27rjﬂk)]

Infe]:= Block[{$7r = Normal[# +0[e]?] &},
rhs =
j(]E[ﬂ'i pi + 715 p5 + e Pkl < p1i[1, J, k] «p1i[1, i, k+1] xpli[1, i+1, j+1] xpli[@, i]
PLi[0, j] x p11[0, k] xp1i[0, i+1] xp1i[0, J+1] x p1i[0, k+1])
d{Xis Xjs Xks Pis Pjs Pks Xi+1s Xj+1s Xks1s Pis1s Pjs1s Pk+1}]

Out[«]=
1

64 5°

32 3e T2 e T ) }TS 2 T 5
-, + p2+i7Ti+2 € P2+i P2, 7T (=714 + Tty - 7Tj)—2 €Pog 7 (=7 + Tty = 2714) +

Te p2+j (TJTi—JTj) —Tp2+j (—JTi+T7Ti—7Tj) —E T€p§+k (7T1+7Tj) (—7Ti+T7Ti—7Tj+T7Tj—27Tk) +

1
— T2 € Pyi P2k 7Ty (=g + Ty =253+ 2Tty - 271) +
2

1
€ Pa.k (Try —75+2T 75 = 27) + Pk (714 = Ty + 715 = Tty + 71k) *ETepzq P2+k

(H%—ZTH§+T2H§+2ﬂiHj—4T7ri7rj+2T27TiJTj+7T§—Tﬂjz~+27riﬂk—2T7ri7Tk+27Tjﬁk)]
in[-]:= 1hs == rhs

out[e]=
True
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Invariance Under Reidemeister 2b
In[]:= Block[{$7r = Nor‘mal[#+0[e]2] &},
lhs = J(E [7ti Pi + 705 P + €141 Xisa + E441 X402] ¥ p1i[1, i, J] xpli[-1, i+1, j+1] xpli[0, i]

pli[@, j] xp1i[@, i +1] % pli[0, j+1]) d{x;, Xjs Pis Pjs Xis1s Xj+1s Pis1s pj+1}]

Out[]=
E[Poi 7T + Poyj 7T5 + T g E1pq + 714 14§ = T 71y 144 + 715 €144

16 7*
In[]:= Block[{$7r = Nor‘mal[#+0[e]2] &},
rhs =
j(]E [705 Pi + 705 P + Si41 Xisa + 441 X441] ¥ p11i[0, i] © p1i[0, j] ©pli[@, i+1] ©pli[@, j+1])

d{xi, Xjs Pis Pjs Xis1s Xj+1s Pis1s pj+1}]

Out[e]=
E[P2.i 7T + P2+ 715 + 714 E14i + 775 €145 ]

16 7

in[-]:= 1hs == rhs

Out[«]=
E[P2ei 7T+ P2ej 715 + T 7t E14i + 70 €14 = T 7 149 + 715 €145 E[P2si 7T + P2+ 715 + 714 €14 + 705 €145 ]

16 7* 16 7*

Invariance Under R2c

. .H
it )t
o
AN
S- .
1

Inle J:= Block[{$7r = Normal[# +0[e]?] &},
lhs = I(E[ﬂi Pi+ 7 P51 ©pli[-1, 1, J+1] «pli[1, i+1, J] < pli[e, i]

pli[@, j] xp1i[@, i +1] xpli[l, j+1]) d{x;, Xjs Pis Pjs Xis1s Xj+1s Pis1s pj+1}]
Out[«]=

\/?E[—g + P2+i 7T+ P24 7Ty — € Payj 7Tj]

16 n*
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Inf]:= Block[{$7r = Nor‘mal[#+0[e]2] &},
rhs = J(]E[”i pi + 75 p5] © p1i[@, i] ¥ p1li[@, j] «p1li[@, i +1] xpli[1l, j+1])

d{Xis X5 Pis Py Xi+1s X415 Pis1s Pj+1}]
out[e]=

\/?]E[—E +P24i 7T+ P24j 7T — € P2yj 7Tj]

16 ¢

in[-]:= 1hs == rhs

Out[«]=
True

Invariance Under R1l

i—i—i-

7 1

In[]:= Block[{$7r = Nor‘mal[#+0[e]2] &},

lhs = I(E [7ips] < p1i[1, i+1, i] xpli[@, i] ¥ p1i[1, i +1]) d{Xi, Pis Xi.1s pi+1}]

Out[]=
E[p2.i 7]

4 72
Info]i= Block[{$7f = Nor‘mal[#+0[€]2] &})

rhs = j(]E["i p;l ©pli[@, i] « p1i[0@, i +1]) A{Xi, Pis Xis1» Pi+1}]

Out[e]=
E[p2.i 7]

4 72

in[-]:= 1hs == rhs
out[e]=
True

Invariance Under R1r
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Rlr

Inle o= Block[{$7r = Normal[# +0[e]’] &},

lhs = I(E [7s ps] «p1i[1l, i, i+1] «p1li[@, i] xpli[-1, i +1]) A{Xi, Pis Xis1» pi+1]’]

Out[~]=
E[p2.i 7]

4 72
Info]i= Block[{$7f = Normal[#+0[€]2] &})

rhs = J(]E[ni Pil *pli[@, i] ¥ p1i[@, 1 +1]) d{X;i, Pis Xi.1s Pi+1}]

Out[~]=
E[p2.i 7]

4 72

in[-]1:= 1hs == rhs

Oout[-]=
True

Invariance Under Sw

__\
Swt 3

Inle Ji= Block[{$7f = Nor‘mal[#+0[€]2] &},
lhs = j(]E[ﬂ'i Pi+ 7Pyl ¥ p1i[1, 1, 3] xp1i[-1, i] xp1i[1, 1+1] xp1i[-1, J] < p1i[1, j+1])

d{xi, Xjs Pis pj}]
Out[-]=
1 3e
— \E]E[* +TP1ei 7 + T € Pryi i + € Py 7Ty +
452 2

1
- T€p1+i P1.+5 74 (—7Ti+T7Ti—27Tj) —ETepij VST (—7Ti+T7Ti—2]Tj) +

P1+j (T8 = T 70 +715) = P1ei X144 — € P1ei X14d + P2+i X141 — P14+ X149 = € P1+j X149 + P2+5 X145
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Inle o= Block[{$7f = Nor‘mal[#+0[€]2] &},

chs = [ (207 ps+ 7wy y] < p1E11, 4, 31 < P1ALO, 11 p1E[0, 111 <pLi[0, I] < p1iL0, +11)
d{xi, Xjs Pis pj}]
out[e]=

i\/?IE[E 1

1
—— 4 TprLimy+ = TepripPryrm (- +Tm-2m) - —Tepfjm (—m+ T -2my) +
4 52 2 2 2

€P1vg (T7ta = 713) +P1ej (Ui =TI +713) = Prai X14i + P2+i X144 = P14 X145 + P2+§ X145
in[-1:= 1hs == rhs
Out[e]=
1 3€e
— \/?]E[* +TP1.i 74 + TEP1as N5 + € Prag 7Ty +
4 72 2
1 2
£T€P1+i P17t (=7t + Ty = 2714) _£T€p1+jﬂi (=7t + Tty = 2715) +Pp1eg (s =Tty +715) =

1
P1+i X141 = € P1+i X144 + P2+i X141 = P1+j X145 = € P1+j X145 + P2+j X143

4 2

€ 1 1
\/?]E{—* #TPri /= TePrPrgmy (- + Ty -27m5) - — Teplym (-m+ Ty -27m3) +
2 2 2

€P1j (T =74) +P1ej Ut = T 74 +719) = Prei X14i + P2+i X141 — P14§ X149 + P2+ X145

Inf]:= Block[{$7r = Normal[#+0[e]2] &},

lhs = j(lE [705 Pi + 705 P + iy Pis1 + a1 Pjer + Siv Xiv1 + §441 X§42] ¥ p11[1, 1, j] xpli[-1, i]

p1lif[1, i+1] xpli[-1, j] ©xp1i[1, j+1]) d{x;, Xjs Pis Pjs Xisls Xj+15 Pis1s pj+1}]
Out[]=
1 1
\/?]E{pzq (T +7144) +£ TeEP2:i P2 Ti (-7t + Tty = 2714) -

16 n*

T 2 T 2 T T
€ P25 714 (-7 + Ty =27 j) +P2+j (g =Ty + Ui 7‘1+j) + Tty €104 + 70144 €101 + 71 §1+j -
T 1 T 2 T2 12 2T

T €143 + 715 E14§ + 14§ S14§ + = € Poui (*2 T4i = Tg €145 + T2 715 S04 - T 715 §1+j> +

£€P2+j (2775 - 27m5 - 27005 - T} €10y + T2 E0as = 2Tty 713 40y + 2T 705 1 -

1
2T 7% €105+ 4Ty 715 E1.5) +£6 (-1-27m003 €203 + 2T 13 €105 = 2775 E14j — 270005 1§ -

T3 E1i €145 + T2 72 E1.4 €105 - 2Tty 715 €144 €149 + Tnd §i+j -1 §i+j +2 T 5ty 7y §i+j> ]
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Inle o= Block[{$7f = Nor‘mal[#+0[€]2] &},

rhs = ~J-(]E [705 Pi + 705 P + iy Pis1 + a1 Pe1 + Siv Xiva + §441 X§42] ¥ p11[1, i, j] xpli[@, i]

pli[@, i+1] xpli[@, j] xp1i[0@, j+1]) A{Xis Xjs Pis Pjs Xis1s Xjs+1s Pisis Pj+1}]
out[e]=
1 1
\NTE {qu (T +7m144) + ; TepaiiPaega (—7i+ Ty -2715) -

16 n*

2
£T€p2+j T (=7t + Totg = 2715) + Paag (i = Totg + 705 + 71149) + Tt E1.i + Tagd S1d +

1
73 €14 = T713 E1ag + 5 Tepai s (=7t + Trts = 275) E1.g + 715 14§ + 714§ $145 +£ € P2+j

(2T =275 - Tof €y + T2 €00y - 2T ms 713 €10y + 2T G £y - 2 T2 75 105 + ATty 715 €1y +
1 2 2 2
56 (*1+2T7Ti €145 = 2715 145~ T 715 €144 E145 + T7 715 €144 E145 -
2T 7 7t €10t Eaaj + T2 €2, -T2 2 €25+ 2Ty g egij)]

in[-]:= 1hs == rhs

Out[e]=
1 1
" \/?E{qu (Trg +7t1,q) +— T€Poei Pavj i (-7t + Ty - 2715) -
16 v 2
£T€p§+j 7 (=7t + Ty = 2715) + Py (g = Ty + 705 + 7aug) + Tty S + MMaeg E14i + 7 S14§ -
1 2 2 2
Tt E14d + 715 E14§ + 714§ €145 +£ € Paei (~271as = T§ €1,y + T2§ €105 - 2T 1y 71y €1 +
i 2 2 2 2 2 2
5 €P2j (2T7mi =275 = 27m0,5 = Trf E0ys + T2 f €003 = 2Ty 715 1,3 + 2T 1§ €105 - 2T2 71§ 1,5+
4T 7 75 E1.5) +£€ (-1-27m003 E10s + 2T 713 E10j - 2715 E14§ - 27104 E1,y - Trs Erg E1ig +
T2} €101 €10~ 2Ty 71y E1as E1ug + T €55 -T2 3 &5.5+ 2 Ty oy é‘ij)]
1 1
\EE[pz+i (Trg +7m1,4) + = T € Payi Pavj s (=713 + Ty = 2715) -
16 2

2
£T€P2+j T (=7t + Ty = 2719) +Poyy (g = Tty + 705 + 7t0,9) + Tt 1. + 71,4 144 +

1
7 E14§ = Tty Ea4g + 5 Tepoi i (=7t + T = 2715) E1.g + 715 14§ + 7M4j S14g + 5 € P2.+j

(2T =275 - Tof €1y + TP €00y — 2Tty 713 €0y + 2T 75 E00y - 2T 78 £y + ATy 71y €14 +
1

€ (1427 €105 - 2705 Ex5 = TG Ex0s E10j + T2 703 Exas Enag -

2T 7 715 €1t E10j + T €2, -T2 2 €2 5+ 2Ty 1y E2,5) }
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