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1(30©). -q��ê, ξq = e
2πi
q . ¦y:

(i) Q(ξq)/Q�Galois*Ü, �Galois+GÓ�u¦{+F∗q(Ó�uZ/(q − 1)Z).

(ii) �Ñξq�4�õ�ª(ØI�L§).

-σ�Gal(Q(ξq)/Q)���)¤�, ´��3d ∈ F∗q¦�σ(ξq) = ξdq (d�〈d〉 = F∗q ,

d¡�q���������). ���êl|q − 1, -k = q−1
l , H = 〈σl〉 ≤ G, L = Inv(H) ⊆

Q(ξq)�H�ØÄ�.

(iii) O�[L : Q]±9Gal(L/Q).

(iv) �yQ(
∑k−1

j=0 ξ
dlj

q ) ⊆ L.

(v) y²: L = Q(
∑k−1

j=0 ξ
dlj

q ). (J«: �yQ(
∑k−1

j=0 ξ
dlj

q )��½f+H ′ ≤ H.)

2(24©). �V´n�k-�5�m, T�Vþ��5C�, Pf(x) = xn + an−1x
n−1 +

· · ·+ a0 �T �A�õ�ª. -R = k[x], D�V ��R-�(�

k[x]× V → V, f(x) · v := f(T )v

ù��P�V T .

(i)`²V T´Ì�R-�(�3v¦�V T = R·v)��=��3v ∈ V¦�v, Tv, · · · , Tn−1v´V�

�|Ä, d��Ñ�5C�T3ù|ÄeéA�Ý
.

(ii) |^Ìn���þ��©)½n`²: V T´Ì����=�V T�k��ØC

Ïff(x)(��¿Âe).

(iii) �f(x) = f1(x)f2(x)´3k[x]¥���©), b�f1, f23k[x]¥p�, K�

3V T�f�V T
1 , V

T
2 ¦�V

T = V T
1 ⊕ V T

2 
�fi(x)Vi = 0, i = 1, 2.

(iv) a'(Ø(ii), ��ã^�“V T´�ü�”éAuØCÏf÷v�^�(ØIy

²).

3(10©). �p´���ê, n´��ê. y²Z/(pn)��Z/(pn)-�´S��.

4(30©). �R´Noether�, M,N´k�)¤R-�, f : M → N´R-�Ó�.

(i) y²: XJéR�z�4�n�m, ÛÜzMm = 0, @oM = 0.

(ii) �(R,m)´ÛÜ�, Pk(m) = R/m. y²: XJM ⊗R k(m) = 0, @oM = 0.

(J«:^NakayamaÚn)

(iii) �(R,m)´ÛÜ�, y²: XJfp��Ó�f̄ : M ⊗R k(m)→ N ⊗R k(m)´÷

Ó�, @of´÷Ó�.

(iv) �(R,m)´ÛÜ�, F´k�)¤ÝÝÝ���R-�. ÀF ⊗R k(m)�k(m)�5�m,

�F ⊗R k(m)�Äz̄1, · · · , z̄t, �zi�z̄i3F¥�����('ug,Ó�: F → F ⊗R

k(m)), y²F´gdR-�, �z1, · · · , zt´F��|Ä. (J«: �Ädz1, · · · , ztp��
Ó�Rt → F ).

(v) �F´k�)¤ÝÝÝ���R-�, y²: XJR´��, @oéR�z�4�n�m,

Rm-gd�Fm��é¤k�4�n�mÑ��. XJRØ´��, (Ø´Ä�(, XJ

Ø�(�Þ���~.
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5(30©). ±e�9�+L«þ�ÄEL«, �±^11K�PÒ.

-p, q��ê, �÷vp|(q − 1). -k = (q − 1)/p§d�q���������. -+G =

〈a, b | ap = bq = 1, a−1ba = bd
k〉, �Ò´G�Z/pZÚZ/qZ���È.

(i) y²: G��Ýa�kp + k�, �L�©O´1, b, bd, · · · , bdk−1

, a, · · · , ap−1, ¿

O�z��Ýa¥���ê.

(ii) (½G�¤k�5L«, ¿O�G�¤kØ����5L«��êÚ�ê.

(iii) -H := 〈a〉, T := {H, bH, · · · , bq−1H}�H3G¥�q���8. G3Tþ��

¦�^p���q����L«. O�TL«�A�I, ¿òÙL«�(ii)¥Ñy�Ø

��L«��Ú.

(iv) -K := 〈b〉. y²: K�?��²�Ø��L«(V, ρ)�Gþ�p�L«IndG
KV

´Ø���.

(v) O�G�?¿Ø����5L«�A�I(�I�ÑÑ3a, b���).


