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Problem 1 Consider the field Fi7 = Z;; with 17 elements.

a) Find a primitive element for Fy;.

b) Construct by finding the generating polynomial of the narrow sense Reed-
Solomon code for Fi; with defined distance 7 based on your primitive ele-
ment.

Problem 2 Let Fy = Zy be the field with 2 elements.
a) How many irreducible factors has X% + 1 in F3[X] and how many cyclic

codes of length 63 exist over Fj.

Problem 3 Let F; = Z, be the field with two elements and consider the
convolutional code C' in Fy(D)? given by the encoding matrix

M=(D*+D*+1 D*+1).

a) Show that the matrix M is reduced but not basic.

b) Find a canonical generator matrix for the code C, and construct a linear
feedforward shift-register to implement the encoding using the canonical gen-
erator matrix.

c) Draw a state diagram for the encoding with the canonical matrix for the
code C, and encode the sequence 100111.

Problem 4 Let p be a prime number, F, = Z, the field with p elments, and
9=90+ 51X +gX*+- -4+ X" a monic irreducible polynomial of degree n > 3
in Fp[X].

a) Prove that if v is a root of g in an extension field F, of F,, then so is o?.

b) Prove that g = [ (X — o).

c) Let h = (1/g0)(X"g(1/X)) be the reciprocal polynomial of g. Prove that
is also irreducible with roots o~ ") for i = 0,1, -n — 1.

d) Prove that if h = g, then the order of « is properly less than p™ — 1 by using
that n > 3.



