MATH 195: CRYPTOGRAPHY
HOMEWORK #11

Problem R4. Let ¢y, c1,ca,c3 € Fasg be such that cg + c1 4+ ca +c3 =1 and put
c=co+aY + 62Y2 + 63Y3 € F256[Y].
Prove:
(a) ¢c=1 (mod Y +1).
(b) ¢*=1 (mod Y* +1).
(c) The inverse of (c mod Y4 + 1) equals
co(cg + ¢3) + ea(e] + 3) + (cr(cg + 3) + eslc] + 3))Y
+ (cacd +3) +colel +¢3)) Y2 + (es(cd + 3) + ealef +¢3)) V2.

Problem R5. Recall that we define the map
M : Fasg — Fasg
M(g)=c-g (modY*+1).
where we identify the word space Fagg with the set of polynomials
Foss = {9 € Fase[Y] : degg < 4}
(ag, a1, az,a3) = ag + a1Y + asY? + azY3.
Here we let ¢ € Fasq be
c=(X,,,X+1)=X+Y +V? 4+ (X +1)Y3,
where
Foss = Fo[X] /(X8 + X4+ X2 + X +1).
Prove that M* is the identity map on the set of words, and that M~ = M3 is
given by
M Y(g)=d-g (modY*+1)
for all words g, where
d=(X’+ X+ X)+ (X + )Y + (X + X2+ 1)Y? + (X° + X + 1)Y*.
[Hint: Do problem R4 before trying this problem.]

Problem R6. Find all words w € Fizg with M (w) = w. Find a pair of words v,w
with

where w # v.
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