Math 403 Homework &

Problem 14.2

The order of this factor group will be 4

Problem 14.6

The order of this factor group will be 36

Problem 14.10
The order of this element of the factor group will be 12

Problem 14.12

Ben Pettipaw

< (1,1) >= {(0,0)(1,1),(2,2), (3,3)} thus (3,1) + (3,1) = (2,2) €< (1,1) >

Therefore the order of the element is 2

Problem 14.16

Since py' = py we have pipprt = prps = m

Also p1popyt = prpopz = po
Therefore i,, (H) = {po, pt2}

Problem 14.23
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Problem 14.26

Because G is of finite order we know that the elements form an abelian

subgroup T

Because G is abelian, every subgroup of G is normal so T is normal in G



Suppose zT is finite in G/T', thus (2T)" =T = 2™ €T

Since G is a torsion group (z™)" = 2™ = e thus x has finite order
Therefore T = T and the only finite element is the identity, thus G /T is
torsion free

Problem 14.30

Since m = (G : H) = |G/H| = m and since the order of each element
divides the order of the group we have (aH)™ = H for all aH € G/H
Therefore we have that ™ € H Va € G

Problem 14.34

Let g e G

Because i, : G — G is injective we have |i,(H)| = |H|

Therefore H is invariant under all inner automorphisms of G, and is a normal
subgroup of G



