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Algebra - Part 12
(6.°)

Preimage of

V under kp

¢'V]

{
(|0(AO l:) = Lf’(a) K \P(l:) Y[M—_l image of A

uhder V

Proposition: (6/°>,(H/*> grou?ps, LlD: G — H group homomorphism.

If MQG is a subgroup of G and Y& H is a subgroup of H )
then: (a) (‘0[&] < H isa subgroup of H

(b) LPT_V] <G is a subgroup of G

Proof: (a) Take a,EG (([u] < H . We find x,yé:\A with k((x): a, lf()’):L,

Then: axk = LIJ(X) * \r(y) = (f()f/:_)Q E k([lA—J

e U (subgrou?!)

Part 10

= (Y)[U\] , *}

subgrou?p

=96 = () eyl

) (subgroup!)

(b) Take X,Y€ tF‘[V__l, We find a,b€ V with Lf(X): a, ?()’):L,

Then: L{l(}(oy) = \P(x)* Y(y) = 4 X L 6,\/ e
= Ky € §'[v] §'[V]

Lf(x ) = \P(x =o' eV
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= X €'-f|__V__l > ‘H__V__\ >sub3rou17 O




Special cases: (.lD: G — H grou?p homomorPhism.

Lr"1|:i€}] p— Ker(L{)) kerhel of v 6

(im(¢) inage of 1y )

(FI:G] =: Ran(Lr) range of \.f) Q 1\
| )

Ker( Lf) Ran(y

Example: (_f), # —> {e, o\l

/N> grouP homomorphism!

k —> ii I |<k eo\;e: lp(k+w\) = (K)o y(m)

Ker(tf) = {even numbers} = L% subgrou?!



