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Pensieve header: Converting symmetric rational functions of $\omega$ to rational functions of SvS.

1-3w+5w?>-50+5w*-30° +0w®

In[~]:= @ =
w(1-20+0*-20°+0?)

Out[e]=
1-3w+5w?-5w3+5w*-3w +u®

w (1—2w+w2—2w3+w4)

i1 Simplify[(a /. w > 0™) = a]
Out[~]=
True

nl-]=a/.w->X+1y
Out[«]=
1-3 (X+1Yy) +5 (X+1y)2-5(X+1y)>+5 (x+1iy)* -3 (X+1y)°>+ (x+1y)®

(1-2(x+iy)+ (x+iy)?-2 (x+iy)?+ (x+1y)*) (x+1y)

in[-]:= FullSimplify[a /. w » x+ 1y, { X € Reals, y € Reals}]
Out[e]=

1-3 (X+1y) +5 (X+1y)2-5(x+1y)>+5 (x+1y)*-3 (x+1y)>+ (x+1y)®

(1-2 (x+iy)+ (x+iy)?-2 (x+1iy)?+ (x+1y)*) (x+1iy)

In[e]:= Fullsimplify[a /.w-X+1 (1 _Xz)l/z]

Out[e]=
1
-1+2x (1+
-1+4 (-1+x) X
in[-]:= Factor[a /. w > X+1Yy]
Out[«]=
(1-3x+5x*-5x*+5x"-3x+x°-3iy+10ixy-15ix’y+20ix’y-
15jx4y+6jx5y—5y2+15xy2—30x2y2+30x3y2—15x4y2+51'1y3—201'1xy3+
300 x°y?-20i X’y + 5yt - 15xy* + 157yt 31y v 6ixy’ -y®) / ((x+1iy)
(1-2x+x?-2x +x*-2iy+2ixy-6ixX’y+4ixX’y-y*+6xy*-6x>y*+2iy’-4ixy’+y*))
il - Reduce[a = yAX =w+w™, X]
out[e]=

1-3w+5w> -5 +5w*-3w +0u®

w(l-20+w’-20*+0*) + 08&Y =
w(1-2w+w?-20°+0?)

x::3+y—4w—2yw+5w2+yw2—5w3—2yw3+3w4+yw4—w5
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ini-)- Simplify[a /. w > (x-w™")]
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Out[«]=
3 4 5 6
(1—3x+5 (x—l) -5 (x—é) +5 (X—E) -3 (x—l) + (x—é) EAI
w w w w w
2 3 4
(1—ZXJr (x—g) -2 (x—l) + (xf 1) + 2 (-1+Xw)
w w w w
i1~ FirsteSolve[x = w+w™, v]
Out[«]=
1
{wef (X— \/—4+X2)}
2
ini-= a /. FirsteSolve[x = w+w™, w]
Out[«]=
3 3 5 712 5 713
(2 (1—7 (x—\/—4+x )+7 (x—\/ 4+x ) - - (x— -4+ X ) +
2 4 8
5 4 3 s 1 6
— (x— \/—4+x2) - — (x— \/—4+x2) + — (x— \/—4+x2) )J/
16 32 64
1 2 1 3
(x— \/—4+x2) (1—x+ N4+ x? - (x— \/—4+x2) - = (x— \/—4+x2) + —
4 4 16
In[-]:= FullSimpli-Fy[a /. First@Solve[x =w+w?, w]] // Together // ExpandNumerator //
ExpandDenominator
Out[«]=
1+2x-3x2+x3
“1-2x+x?
inl-1:- Expand [NumeratorDenominator[a] / v®]
Out[e]=
1 3 5 ) 3 1 2 )
{—5+———+7+5w—3w +w, 1+——f—2w+w}
WP oW w Wt ow
ini-1:- PolynomialQuotient [Numerator[a] /w’, 1+w?, ]
Out[e]=
1-3w+4w?-30d+0t
w3
ini-1:- PolynomialRemainder [Numerator[a] /o, 1 +w?, w]
out[e]=
1
3 1+ 0?
Inf]:= PolynomialRemainder[Numer‘ator‘[a] /w R ) w]
w
Out[«]=
1
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. 1 3 5 2 3
in[-].-= Denominator|-5+ — - — + — +5w-30w +w]
WP W w

Out[«]=

1= w2[v_1[p_1] := Modu]_e[{q = Expand[p], n, c},
If[q === 0, @, c = Coefficient[q, w, n = Exponent[q, w]];
CVn+w2V[q—C (w+w_1)n, V]]];
1 3 5
Inf[-]:= @w2[V] [—5+— - — = +5w—3w2+w3]
0w W W
Oout[-]=

1+2v-3vZ+V?

1-3w+5w?>-50+5w*-30° +0w®

In[«]:= f =
w(1-20+0*-20°+0?)

Out[e]=
1-3w+5w?-5w3+5w*-3w +0u®

w (1—2w+w2—2w3+w4)

in[-]1:= {num, den} = NumeratorDenominator [f]
out[e]=
{1—3w+5w2—5w3+5w4—3w5+w6, ) (1—2w+w2—2w3+w4)}

Inf-]:= {I’ILIITI, den} /= wExponent[num,w]/Z
Out[«]=
1-3w+5w?-5w+50*-3w+w® 1-2w+w?-20d+0*

{ 3 : 2 J

w w

in[-]:- Times @@ (w2[v] /@ {num, den})
out[e]=
(-1-2v+v?) (1+2v-3Vv2+VP)

ini-1:- Times @@ (w2[v] /@ {num, den}) /. v - (2u*-1) /2
Out[e]=

(-2u2+E (—1+2u2>2) [2u2-

1
(-1+2u%)% 4= (—1+2u2)3]
4

8

Nl w

ini-1:- Factor[Times @@ (w2[v] /@ {num, den}) /. v - (2u*-1) /2]

Out[e]=
1
— (1—4u+2u2) (1+4u+2u?) (—7+46u2—36u4+8u6)
32
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w2u[f_] := FactoreModule[ {num, den, v},

{num, den} = NumeratorDenominator[f]; {num, den} /= @EXPonentinumel/2,
Times @@ (w2[v] /@ {num, den}) /. v~ (2u*-1) /2]

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/Archive/#MathematicaNotebooks



