POW 2023-14: Dividing polynomials
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Use 2* —1=(z —1)(z* 1 +.--+2+1) for k € N.
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For 1 <i<gq—1,let pi = a;q + b; for integer a,b, and 0 < b < q.

As p, q are relatively prime, {by,--- ,b;—1} ={1,--- ,¢ — 1}.

(It is trivial that b; # 0. If b; = b; satisfies for ¢ < j, then p(j—i) = (a; —a;)q, so contradiction.)
Then 7@~ ... 4¢P 41 = (P01 —gba-t) oo b (P —gh1) =l 4o 1,

Note that 177 — b = b (%0 — 1) = b (¢2 — 1) (190D oo 4404 1) = P (¢ — 1) (1@ D .o 49

Dt 1) = {(tq(ai—l)-i-bﬁ-l_{_, . ._|_t¢1+bi+1+tbi+1)_(tQ(ai—1)+bi+. . .+tQ+bi+tbi)}(tQ—1+. 1),

t a1
SO % — 1 + Z{(tq(ai*1)+b¢+1 S tq+bi+1 4 tbi+1) o (tq(a¢71)+bi S tq+bi + tbl)}
g i=1

As b; # b if © # j, every term is not same with other term with same sign.

Therefore, coefficient can be only 1,0, —1.



