
MATH 113 - S2
MID-TERM 2

1 (4 pts) Compute the order of (3, 4) in the group Z9 × Z30.

2 Let

σ =
(

1 2 3 4 5 6 7 8
2 4 1 6 8 3 7 5

)

a (3 pts) Write σ as a product of disjoint cycles.

b (3 pts) Hence write sigma as a product of transpositions, and determine whether
σ is an even permutation.

3 (5 pts) Let
φ : G→ G′

be a surjective homomorphism. Assume G is abelian. Show that G′ is also
abelian.

4 (5 pts) Let
φ : G→ G′

be a surjective homomorphism . Assume that G is finite. Show that

|G| = |G′| × | kerφ|
(Hint: use the fundamental homomorphism theorem.)

1



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             



             
             
             
             
             
             
             
             
         


	113-mt2.pdf
	113-mt2sol.pdf

