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W1 (15 4%). 183 K & 284+ 222+ T +1 B3R F Loy B8, A F F 53K [K : F] 4
Gal(K/F) (3% Gal(K/F) & Ss o494~ F7%).

1. F =R & E£HIX.
2. F =Q %A HEHIK.
3. F=Fy & =LK,

Assume K is the splitting field of 2*+22*+7x+1 over field F. Calculate [K : F] and Gal(K /F)
for the following F.

1. F=R.
2. F=Q.
3. F=F,.
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Let [ € Q[z] be an irreducible polynomial and K its splitting field over Q. Assume K cannot be
generated by any single root of f. Prove Gal(K /Q) has a non-normal subgroup.
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A KJF & n XA Galois 5k, Bik char F =0 B F &4 n X AKREER G B A
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. State normal basis theorem for finite Galois extension.

Let K/F be degree-n Galois extension. Assume char F' = 0 and F has primitive n-th root
of unity (,. View an element g € Gal(K/F) of order m as F-linear transformation on K.
Calculate the eigenvalues and dimensions of the corresponding eigenspaces for this F-linear

transformation.
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Noether 3649 -F 317 R & Noether #4975 2 ho % %, 51280, de R RAE, H5H R4

Bi&% R & —A~ Noether ¥+, I & R #4728, JEff &4 I a9 ERA RHHRA. BFE &
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. State definition of Noether ring.

If a subring of a Noether ring still Noether? If yes, prove it, if no, provide a counter example.

Let R be a Noether ring , I an ideal of R, prove that there are only finitely many minimal

prime ideals of R containing I.
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Jof R AR, 20 M =0 5% N =0.

W R R=kla], b k R—AB BB M A0 N TAR SR AHE.
Let M and N be finitely generated R modules and M ®r N = 0.

If R is a local ring, prove that M =0 or N = 0.

If R = k[z] with k a field. Show by example that both M and N can be nonzero.
(15 43). 1. FHRE RN R _Lay-Fmatiay g L.

Bk R A ZIZHEIR, M & R LA RARFIZHE. (200 M & R kb8 bk,
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State the definition of flat R-modules.
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2. Assume R is a principle ideal domain, M finitely generated flat R module. Prove that M is a
free R-module.

3. Assume R is a principle ideal domain, M flat R module. Is M always a free R module? If

yes, prove it, if no, provide a counter-example for one ring R you choose.
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Let K be a finite field extension of F of degree m. Consider the nmatural embedding map
Flzy - 2,) = Kz -+ - 2, and its induced map ¢: Spec K[y - - x,,] — Spec F[zy - - - z,]. Prove that
@ is surjective and the inverse image o~ Y(P) of any point P € Spec F|xy - - - z,,] under ¢ has no more
than m-elements. Provide an example such that inequality can be strict for some closed point. (If

you use any conclusion from homework, please provide proof)

8 (10 4y). BiZF AR FTH R, L A R E#. 29 R & Jacobson 3% HAL S A & Jacobson
.

Let R — A be an integral ring extension. Prove that R is Jacobson if only if A is Jacobson.
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