Answer on Question #81171 — Math — Abstract Algebra

Question

Prove that R*(n)/R™(m) ~ R"(n-m) as groups, where n, me N, n > m.

Solution
Consider @: R™ - R™*™™;
o( (W, V2, s ) = (W1, V2, oo, V) for (vy, v, ..., 1) € R™,
We check that ¢ is a homomorphism:

<p( (v1, V5, o, Uy) + (Uq, Uy, ...,un)) = go( (v +uq, vy, + Uy, ..., v, + un))
= vy + U,V F Uy, e, Uy, + Uppe)
= (U1, V9, v, Vpm) + (U, Uy, oo, Up—in)
= o( (W, vz, ) + @0 (Ug, ug, o uy))

for (vll V) weey vn); (ul, U,y oeey un) € Rn

Remark thatker(¢) = {(0, ...,0, v,_sn, ..., V) } for all (v,_p, ..., ) € R™ =>
ker(¢p) = R™

@ is surjective: if (wy, w,, ..., W,,_,,) € R"*~™ then <p( (Wi, Wy, oo, Wy, O, ... ,O))

= (W1, Wy, e, Wy_pp) =>
=> im(¢p) = R*™™

By the first isomorphism theorem, R™/ ker(¢) =im(¢p) <=> R™/ R™ =R"™™,
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