Answer on Question #45471 — Math - Abstract Algebra

Problem.
The map f : R[x] -> M(subscript3)(R) is defined by
f (a(subscript 0) + a(subscript 1)x + a(subscript 2)x(power 2) + ....... + a(subscript n)x(power n)

| a(subscript 0) a(subscript 1) a(subscript 2) |

= | 0 a(subscript 0) a (subscript 1) |

| _00a(subscript0) _|

Show that f is a group homomorphism.Determine ker(f) also.

Solution.
Let P(x) =ag+a;x+ -+ apx®and Q(x) = by + byx + -+ + b, x™. Then

ap a; azyrb, by b, agby agb; +a1by agb, +a by + ayby,
fF(PE))F(Q(x) =0 ao a1] 0 b, bl] = [ 0 aqb, aoby + a;b,

0 apll0 0 by 0 0 agbg
and

f(P(x)Q(x)) = f(agho + (aghy + a;bo)x + (agh, + a;by + azbg)x* + )

agby agbi +aby agb, + a;by + ayb,
== O aobo a0b1 + albo
0 0 aogby

Hence f(P(x))f(Q(x)) = fF(P(x)Q(x)).

Then f is group homorphism.

0 0 O
f(P)y=10 0 O]}={ao+a1x+---+anx”ER[x]IaO =a, =a, = 0}.
0 0 O
ker f = {asx® + -+ a,x™|a; € R,i = 3..n}.
Answer: ker f = {azx3 + -+ a,x"|a; € R,i = 3..n}.

ker f = {P € R[x]
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