0.1 General form

n equations, polynomials py, . .., p,, unknowns 1, ..., x,, given variables a1, ..., a,, by, ..
Solve
D1 = a171T2 + b1 + 12 + dy =0
Pn-1 = Un 1Tn 1T +bp_1Tpn_1+ch1Tn+d, = 0
Pn = AnTnTl + bpx, + cnr1 +dy, = 0
Solution:
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Let I = [logyn] + 1.
Then x; satisfies the equation

agl)x% + (bﬁ” + cgl))xl + dﬁ” =0

Proof. n = 2:

0

= (agx1 + bo)p1 — (@11 + c1)p2

= (agx1 + bo)(

= (aza1 + ba)(

= (agx1 + bo)(b1z1 + d1) — (@121 + c1)(coz1 + d2)

= x%(a2b1 —aic2) + x1(agdy + baby — arda — c1c2) 4 bady — c1dy

dl

.,bn7017...
=0
|—21711

@)
2i

21

) else

1=0
[2,%] isoddAi = [2%]

else

a121%2 + b1z + w2 + di) — (121 + ¢1)(aez2x1 + bazo + cox1 + da)
1‘2(@11‘1 + 01) +bix1 + dl) — (a1.%'1 + Cl)(l‘g(agl'l + bg) + coxy + dg)
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lisodd Ai= [5]

)



= —(x3a2 + ba2)(x1a3 + b3)p1 + (z1a1 + c1)(z1a3 + b3)p2 + (az(z1b1 + di) — c2(z1a1 + ¢1))ps3

d.

P

—(x3az + b2)(w1a3 + b3) (@110 + bixy + 122 + dy)

+ (w101 + c1) (w103 + b3)(agw2xs + baxy + cox3 + da)

+ (a2 (w101 4 di) — co(x101 + c1))(azw3xy + b3ws + c3w1 + d3)
—(z3az + b2)(x1a3 + b3)((ar1w1 + c1)w2 + bixy +dy)

+ (z101 + c1)(z1a3 + b3)(v2(azws + ba) + cow3 + d2)

+ (ag(w1by + d1) — ca(w1a1 + c1))(azzazy + b3z + c3w1 + d3)
—(x3az + bz)(x1a3 4 b3)(b121 + d1)

+ (w101 + c1)(z103 + b3)(cow3 + d2)

+ (a2(x1by + dy) — co(x1a1 + 1)) (aszszy + baxs + czx1 + d3)
—(x3az + b2)(w1a3 + b3)(brx1 + dy)

+ (w101 + c1)(z103 + b3)(cow3 + d2)

+ (az(x1b1 + di) — co(xra1 + c1))(z3(azxy + b3) + 3wy + d3)
(r1a3 +b3) (— (2302 + b2)(b1z1 + d1) + (x101 + ¢1)(caws + da) + (az2(x1b1 + di) — ca(z1a1 + ¢1))x3)

+ (az(x1b1 4+ di) — ca(@ra1 + ¢1))(cary + d3)
(z1a3 + b3) (—(zsaz + b2)(bix1 + d1) + (z1a1 + 1) (d2) + (az(z1b1 + d1))zx3)

+ (ag(x1b1 + di) — ca(z1a1 + ¢1))(csxy + d3)
(w103 4 b3) (—(b2)(br1 + d1) + (z1a1 + ¢1)(d2))

+ (az(x1b1 4+ di) — ca(@ra1 + ¢1))(caxy + d3)

"E%(*agblbz + ayasdy + agbics — ajcacs)
+ x1(—asbady + azcids — bibobs + a1bsds + asbids — ajcads + asbics — cicacs)
— babsdy + bzcids + axdids — crcads

n>3
Let 29 = Tp, Tnt1 = 21,00 = Gn,y Gpp1 = 1,00 = by, b1 = b1, c0 = cp,Cpq1 = c1,do = dp,dpy1 =

(@2i41a2; + b2i)p2i—1 — (T2i—1G2,—1 + C2i—1)p2i 1 <14
Let p; = { pn i=|2]+1,n odd.
1 else

Toiqp102i + b2i)p2i—1 — (T2i—102i—1 + C2i—1)D2i

(w2i4102i + b2;i)(a2i—1T2i—122; + b2i—102i—1 + C2i—1T2; + d2i—1) — (T2i—102i—1 + C2i—1) (@22 T2i4+1 + b2iT2; + C2i%2i41 + d
(®2i4102; + b2i)(v2i(azi—1T2i—1 + c2i—1) + b2i—1T2i—1 + d2i—1) — (T2i—102;—1 + c2i—1)(@2i(a2:T2i41 + b2i) + C2i%2i41 + da;)
(@2i410a2; + b2;)(b2i—122i—1 + dai—1) — (T2i—102i—1 + C2i—1)(C2iT2i41 + d2;)

Toi—102i41(02ib2i—1 — a2i—1¢2i) + T2i—1(b2i—1b2i — a2i—1d2;) + Taip1(azidai—1 — c2i—1C2;) + d2i—1b2i — c2i—1d2;

. A2i—1 Q9; agi—1 bo; Coi—1 Q9;
with @} = zo;_1, @), = Toip1,al =det (07" ") bh=det (07 ) dh=det [ TN TP dl =
boi—1  c2 boi—1  do; doi—1  Co4



Coi—1 by
det <d2i1 d2i>

For even n = 2[, new equations pi,...,p], for odd n = 2l + 1 new equations pi, ..., p], Pai+1



