
Group Theory and its Applications - Problem Set 02 Due 10/17/2025

Problem 07

Construct a nontrivial homomorphism from the quaternion group to the Klein four group,

ϕ : Q → Z2 × Z2.

Show its kernel kerϕ and image imϕ.

Problem 08

Show that the following diagram commutes if and only if k1 = k2 mod N .

ZN
mk1−−−−→ ZNyψ yψ

µN
pk2−−−−→ µN
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