Graduate Algebra
Homework 11

Due 2015-04-29

. Let C(z'/*°,y/®) = Uy, n>1C(z/ ™, y/m).
(a) Show that C(z!/>°, y/*°) is Galois over C(z,y).
(b) Compute Gal(C(z'/> y/=)/C(z,y)).

. Let L/K be a Galois extension and let { M|k € I} be a collection of subextensions L/Mj, /K such that
My, /K is finite Galois and L = |J Mj. Show that Gal(L/K) = @Gal(Mk/K).

. Suppose Ly, Ls/K are two (possibly infinite) Galois extensions. Show that L;Lo/K and Ly N La/K
are Galois and

Gal(L1Le/K) =2 {(o,7) € Gal(L1/K) x Gal(La/K)|o|r,nLs, = T|LinLs }
[Hint: Use the previous problem.]
. Show that H"(Gal(F,q/F,),F ) =0ifn > 1.
. Let H C G be finite groups and N an H-module.

(a) Let ndG N = {f : G — N|f(hg) = h(f(g)),Yg € G,h € H}. For g € G and f € Ind§ N
define g(f) : G — N by g(f)(x) = f(xg). Show that this yields an action on Ind% N which turns
md$ N into a G-module.

(b) Thinking of N as a Z[H]-module and Ind$ N as a Z[G]-module show that Ind$ N = Z[G] Rz N
as Z[G]-modules. Here Z[G] ®z;g) N is a Z[G]-module via the scalar multiplication [g]([h] ® n) =
[gh] ® n. [Hint: Show that the map f — deH\G[g_l] ® f(g) is well-defined and yields the
isomorphism.]

(c) If M is a G-module show that Homgzg)(M, nd$ N) = Homg (M, N). [Hint: Take f : M —
Ind$ N to m — f(m)(1) and ¢ : M — N to m — (g — ¢(g(m))).]



