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1 Introduction
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If f(x) is such that f(c;) and f(yo;) for at least ¢ values of 4, which implies T'(f(z), f(7X)) = 0.
Find the roots of T'(Y,y?) over Fyq-1.

Lemma 1.1. There exists a irreducible polynomial E(X) such that f(x)? = f(yX) modE(X),

f(@)? = f(yX)modE(X), Q(ci, yi, zi) = 0 <= Qo ¥i, 2i) = 0
If f(o) = y; and f(yoy) = 2, then it implies Qo(c, f(e), f(yai) = 0 which in turn implies

R(X) £ Qo(X, £(X), f(vX)) has > rt roots.
We know deg(R) < (1,k,k)ofQ < Dast > 2. (Done)
In other words, Qo (X, f(X), f(7X)) = 0 which implies To(f(X), f(vX)) =0

If f(X)isaroot of S(X) 2 T(Y,Y9) over Fye1 for general m we have, (f(y™), f(y™11, ..., f(y™t™ 1)),
Qo(f(y™), fF(Y™F, ... f(y™tm 1)) =0

Find roots of T'(Y, Y9, ..., quil) over ]Fg_lmaximum number of roots < Dg™ ! of degree ¢ — 1.
Lemma 1.2. There exists a irreducible polynomial E(X) such that f(x)? = f(yX) modE(X),
S(Y) needs to be non-zero or Z — Y2 does’t divide T'(Y, Z).
degree of Y inT'(Y, Z) < degree of Y inQ(X,Y, Z) €))
D
< R < gby choice of D 2)

In fact for constant rate code, 2is O (1)
Lemma 1.3. E(X) = X9 ! — v is irreducible over F,.
Exact characterization of irreducible polynomial of the form X% — ¢.

Lemma 1.4. f(X)? = fX° for f(X) € F,[X]

Proof. Hint: Show (aX + bY)? = aX7+ bY'? O
Proof. Proof of lemma (1.1) using (1.4)
Done if
F(X)? = f(vX) = 0mod E(X) 3)
< X7—~vX =0mod E(X) 4)
< E(X)dividesX (X9 — ) 5)
True if E(X) — X% 1 — O



S .
In for number of folds, m general, t > (wk* ] (1 + 1))
i=1



