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DUE FRIDAY 04 MAY

Let R be a commutative ring with identity.

Exercise 1. (Morphisms of long exact sequences) Consider the following diagram
of chain maps with exact rows:

0 // M ′•
F• //

f•

��

M•
G• //

g•

��

M ′′• //

h•

��

0

0 // N ′•
H• // N•

K• // N ′′• // 0.

Assume that, for each integer i, the following diagram commutes:

0 // M ′i
Fi //

fi

��

Mi
Gi //

gi

��

M ′′i
//

hi

��

0

0 // N ′i
Hi // Ni

Ki // N ′′i // 0.

Show that the following diagram of long exact sequences commutes:

· · ·
ðM
i+1 // Hi(M

′
•)

Hi(F•)//

Hi(f•)

��

Hi(M•)
Hi(G•)//

Hi(g•)

��

Hi(M
′′
• )

ðM
i //

Hi(h•)

��

Hi−1(M
′
•)

Hi−1(F•) //

Hi−1(f•)

��

· · ·

· · ·
ðN
i+1 // Hi(N

′
•)

Hi(H•)// Hi(N•)
Hi(K•)// Hi(N

′′
• )

ðN
i // Hi−1(N

′
•)

Hi−1(H•) // · · · .

Exercise 2. Let F• : X• → Y• be a chain map, and let M be an R-module. Prove
that there is an isomorphism

Cone(HomR(F•,M)) ∼= ΣHomR(Cone(F•),M).

1


