
PHYS 48Z Spring 2015 Homework Assignment No:4, due Mar 11’th.

1. If x and y are elements of a group G, and x2 = y2, is it true that each of x and y is of even period?

2. What is the order of the group defined by a2 = b4 = e and ab = ba ?

3. Consider a group defined by p2 = qm = r2 = pqr. Redefine the group with only two generators. Can you identify the
structure?

4. A group has elements a and x satisfying a2 = e, axa = x and x8 = e. Given that there are sixteen elements, draw the
Cayley diagram of the group and identify the structure of the group.

5. Show that differentiation is a homomorphic mapping from the additive group of polynomials on to itself. What is the
kernel of the mapping?

6. Consider the group C12. How many different homomorphisms this group can have?

7. Find G/H where G is the quaternion group we have seen and H its center.

8. Let ~a be a fixed vector in 3-space and ~x is a general vector. Does the mapping ~x −→ ~x ·~a (scalar product) represent a
homomorphism?

9. Describe how the group (
a b
c d

)
with group operation being addition and with a, b, c and d elements of the set Z can be homomorphically mapped to
D2.

10. Prove that if H is a normal subgroup of order m of a group G of order mr, then the group multiplication table can be
constructed with H in the top left-hand corner and the r cosets arranged in sequence so as to show the structure of
the quotient group, and in such a way that the internal pattern of all m×m coset square is identical.

11. Prove that Aut(C8) ≈ D2.

12. Prove that aut(C9) ≈ C6.

13. Prove that aut(C10) ≈ C4.

14. What is Aut(D4), where we talk about the nG = 8 element dihedral group of the square.

15. Prove that the inner automorphisms form a normal subgroup of Aut(G).

16. Show that if H is the centre of a group G then the group of inner automorphisms of G is isomorphic with G/H.

General hint: For the automorphism problems it is always useful to have a list of the number of elements with a given period.
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