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���UTWVYX EFZ3M=[\G�BD@=RUP]S K C)EFL4M Y ←−
α

X −→
β

Z ^ C)S X U = Y ⊕Z/ {(xα,−xβ) |x ∈ X } J γ : z 7→ (0, z)

_ B δ : y 7→ (y, 0) C)EF`aEF`bE4cDd X `e@)BDE4R1R�J4N]?A@)BDC)EF@=G-f
g �ah EFZ)B7G7c�@Ai4N HD@)Z=R<?A@)NYNOP�J4Q�R3SjG Y −→

α
X←−

β
Z ^ C)S X f

k �UTWVYX EFZ3M=[\G�BD@=RlP�S K C)EFL4Ma`aE#m)@)NY@)BDE4Rnm V c�S�R1GWB X E4c X J�GJoJ�R�J�G�S-LFp4c V J4S-NY` _ NYSjG V B X E4c X J�G�@=R K `aE#m)@)NY@)BDE4Rm V cDSjR1GrqFBDB X SjLFSs?�Sjm V LaJeR4J�GDS-L4c�p4c V J4S-NY` _ NYSjG V R3EFB X E4c X J�GD@=R�f
t �UTWVYX EFZ3M=[\G�BD@=RnP�S K C)EFL4Mn?)c�E+HDSjR1GD[Oua`bE1m)@)NY@)B7E4Ram V cDSjR1GWqFB7B X S-LFSv?)c�E+HDSjR#G�[Ou K _ B V Z�HDSjR1G�[\ua`aE#m)@)NY@)BDE4Rm V cDSjR1GrB X E4c X J�GJ V Z�HDSjR1G�[\u�f
w �UTWVYX EFZ3M=[\G�BD@=RUP]S K C)EFL4M HomR(⊕Mi, N) ∼= Π HomR(Mi, N) f
x �UTWVYX EFZ3M=[\G�BD@=RUP]S�C)EFL4M End(RR) ∼= R K CAJbJ X S-Z)m)EF`aE4cDd X `e@)BDE4R�J�GyP�J4NOc�pFNz[\c{HD@=R�f
| �UTWVYX EFZ3M=[\G�BD@=R}P�S K C)EFL4M~CAJ e ∈ R

V m)S-`n?�E4G�S-Z)B K J X J X e2 = e K J�R#R3E4c eR ?)c�E+HDSjR1GD[Ou�HDE4P)P R ^`aE#m)@)NY@)B-f
�
∗
�UTWVYX EFZ3M=[\G�BD@=RUP]S K C)EFL4M ∞

Π
i=1

Z
Z)Sj`�?)c�E+HDSjR#G�[Ou]f

� �UTWVYX EFZ3M=[\G�BD@=RsP�S K C)EFL4M�CAJ A u _ LFS-B�m V `bS-Z X-V pFB K ^ J4NYLFSjP)cJ K _ B M ∈ mod ^ A K J�R#R3E4c D2(M) ∼= M f
� �����UTWVYX EFZ3M=[\G�BD@=R<P�S K C)EFL4M�S-L4M P `aE1m)@)NO@)BvJ�R1R3E4c _ B�Q-B�J�R�J�R#R3E4c�?)c�E+HDSjR#G�[Ou K CAJbu�J4Z�EFN\M�J4Z�B X J�P�J4m

F `aE1m)@)NO@)B K `aS-N\M1c�S F ∼= F ⊕P
� � g �a� L4M MR

`aE1m)@)NO@)B7P�J4Z {(xi, fi) | i ∈ I } ���A�����I�l��+���{�K CAJ xi ∈ M K fi ∈ HomR(M, R) ` V Z)m)S-Z
i ^ c�S K _ B����� ` V Z)m)S-Z x ∈M ^ c�S xfi = 0 GDS-N HDS-B7�)N�u _ LFSjB�BDE4R V Z)m)S���R V u _ GDS-N _ u3SjN������� ` V Z)m)S-Z x ∈M ^ c�S x =

∑

i∈I

xi(xfi)
f

TWVYX EFZ3M=[\G�BD@=RUP]S K C)EFL4M M J�R#R3E4c _ B�Q-B�J�R<J�R#R3E4cy?)cDE	HDS�R1G�[\u K CAJlu�J4Z�m)@Ai4N V B�P�i X-V B�J=f


