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1. (a)

(b)

(©)
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State what is meant by a binary operation * on a set S. Describe the
properties that the pair (S, *) must have in order to be a group.

(8 marks)

Consider the binary operation x on the set S={a, b, c} defined by the
following Cayley table:

oo | o

o o | %
O |o|o (e
o oo ||o

State, with reasons, whether or not this operation is.commutative and whether
or not this operation is associative. State the identity, and state the inverse of
each element where defined.

(7 marks)

Find the centraliser of the'matrix { ; ] in the general linear group

GL(2,Q).
(10 marks)

Please turn the page.



School of Engineering

BSc (Hons) Mathematics
MMA4001 Abstract Algebra
Semester 1 Examinations 2018/2019

2. (a)

(b)

(c)
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Show that the set of matrices

H:{[z 2]:a,beQ,a¢0}

is a subgroup of GL(2, Q).

State, with reasons, whether or not

H’:{[g E]:a,beQ,a:ﬁO}

is a subgroup of GL(2, Q).
(10 marks)

Let (R, +) be the group of real numbers under addition.and let (R*,-) be the
group of non-zero real numbers under multiplication.

Show that the mapping f : R — R* given by f(x) = 3% is a homomorphism of
groups.

State the image im f of this homomorphism.
(5 marks)
Let f : G — H be a homomorphism of groups.
State what is meant by the kernel, kerf.
Show that if ker f = {€g}, where €g is the identity of G, then f is injective.
(10 marks)
Please turn the page
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123456} [123456
and 7 =

654123 6 3 1245Jbepennutat10nsm Ss.

3. (a) Leta:[

Write down the following permutations

goT Toa o} 2.

Find the permutation p such that

gop=T.
(10 marks)
(b) Express the following products of cycles as permutations on.S7:
a = (246)(135)
p = (17)(26)(35)
Hence, or otherwise, find aof as a product of disjoint cycles.
(7 marks)
(©) Draw the Cayley table for the group (Zio,+).
State the inverse of each element.
(8 marks)
Please turn the page
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4. (a)

(b)

(c)

(d)
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Consider the ring Q[X] of polynomials with rational number coefficients.
State, with reasons, whether or not Q[X] is
(1) an integral domain
(i)  afield.
(6 marks)
Using the formula €'? = cos 0 + i sin § prove the following trigonometric
identities:
cos(f + w) = cos @ cos y —sin @ sin i
sin(0 + w) = cos Osin y + sinf cos y
(8 marks)
Solve the quadratic equation
X? +6X+34=0.
Indicate the roots on an Argand diagram.
(5 marks)
LetZ; =5+ 12iand 7, = 9 2i'be complex numbers.

Express each of these in polar form.

Hence find the following in polar form:
. r, Z
0 212, i 7= (i) 77
(6 marks)

END OF QUESTIONS





