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b�R´��kü ���§M´��R-�§½ÂM�Pontrjaginéó�M∨:=HomZ(M,Q/Z).

A sequence of R-modules 0 → A
f−→ B

g−→ C → 0 is exact if and only if the

sequence of Pontrjagin dual modules 0→ C∨ g∨

−→ B∨ f∨

−→ A∨ → 0 is exact.
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(1) XJC = 0, Ò�ÑÛ�f ´ü��^�¶XJA = 0, ·�Òòg´Ä÷�8(�é

óg∨´Äü�"

(2) Pontrjaginéóvkù��5�µé?¿�R-�M , (M∨)∨ ' M . �dþã(Ø�

�µef : M → N´���Ó�§Kf ´��Ó���=�f∨ : M∨ → N∨´���Ó�.

yyy²²²µI�y²�´µf∨ : M∨ → N∨´Ó�UíÑf : M → N´Ó�"éd·���

�ÄS�µ0→M
f−→ N → 0→ 0. |^c¡�(Ø=���¤�"

|^(2), ·���±��Xe�(Øµ

(3) �f : S → R ´����÷��(ring epimorphism), SN´��S-�"XJN∨´�

�R-�§KN ���´��R-�§¦�§�S-�(�´d��Xê5�"

yyy²²²µ�	S-�Ó�g : N → R⊗S N,n 7→ 1⊗ n. ·�y²µg∨ : (R⊗S N)∨ → N∨ ´

�Ó�"�±�y§g∨ Ò´��N�µHomZ(R ⊗S N,Q/Z) ' HomS(RS , N
∨). �,�ö

´S-�Ó�"5¿§duf ´÷Ó�§�RÚN∨Ñ´mR-�§¤±ÒkHomS(RS , N
∨) =

HomR(RR, N
∨) = N∨. ù�§�â(2), ·Ò��§g ´Ó�(��S-��Ó�)"N´w�§

R⊗S N k���R-�(�§ù�§=��N ���R- �(�"
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Xµ·���§XJM ' N ,KM∨ ' N∨. @o§�L5éíº=µXJkü��MÚN÷

vM∨ ' N∨§´Ä��M ' N? k<�N¬`§d(2) ��§ù´é�"Ä¾éØé§�
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