
HW 1 Due: 13 April 2026

As always, your answer will be graded on the quality of presentation as well as the correct answer. To get a 
good score: write your answer neatly, use complete sentences, and justify your work.

1. Let 𝑅 be a commutative ring, and let 𝐴, 𝐵, 𝐶, 𝑀 be 𝑅-modules. Write H for the functor Hom𝑅 (●, 𝑀). 
Suppose that

0 ←Ð 𝐴
𝛼

←Ð 𝐵
𝛽

←Ð 𝐶 ←Ð 0 (⋆)

is a short exact sequence of 𝑅-modules. Prove: if (⋆) is split, then

0 Ð→ H(𝐴)
H(𝛼)
ÐÐ→ H(𝐵)

H(𝛽)
ÐÐ→ H(𝐶) Ð→ 0

is a split short exact sequence.
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          (    ⋆  )      0        ←      Ð     𝐴          ←      Ð         𝛼    𝐵          ←      Ð         𝛽    𝐶        ←      Ð     0    


   𝑅 


   𝐴  ,  𝐵  ,  𝐶  ,  𝑀 


   H 


      Hom   𝑅       (  Y  ,  𝑀  )  


   ⋆ 



   0        Ð      →     H  (  𝐴  )          Ð      →       H  (  𝛼  )      𝐵          Ð      →       H  (  𝛽  )      𝐶        Ð      →     0 



