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Algebra - Part 12
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Proposition: (6/°>4(H/ *) groups, ﬁo: G — H group homomorphism.

If W& is a subgroup of G and V& H is a subgroup of H,
then: (([\A__l < H is a subgroup of H

(b) t{;1EV] <( is a subgroup of G

Proof: (a) Take a,b€ \o[u__l < H. We find X ye\A with t()(X): o, \f)()’):L,

Then: gxb = @(x) * p(y) = L()(X oy) € Yl

c \A (subgroup!)
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=> (l([u] ) *>

subgrou?p

=96 = y(x) e ylul

e\ (subgrou?p!)

(b) Take X,Y€ LF'[_V__\, We find ao,b€ V with L()(X): a, lf()’):L,

Then:  y(xey) = P(=)* Y)(y) =axbeV >
= xey € §'[V] PV

\f(x") = p(x) —1 =aeV

part 10

= X 'e Lf [V__\ => ('f [V__l > subgroup [

SpPecial cases: LlD: G — H group homomorPhism.

Lr [ie}] — KeY(th) kernel of v G H

LF[G] =: Rah(L{J) range of \f) Q 1\
. ( ]
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Example: Lf); #r — {e,o\k
y /N2> group homomorphism!
e | evenh _ o vl
k'_>£a, < e p(k+m) = G)e ()

KeY(Lf’) = {even numbers} = L% subgrou?!



