The Open University of Sri Lanka

B.Sc. Degree Programme — Level 05

Open Book Test (OBT) 2008/2009

PMU 3292/PME 5292 — Group Theory and Transformation
Pure Mathematics |

Duration :~ One and Half Hours.

Date ;- 29. 09. 2008. Time:- 4.00 p.m. — 5.30 p.m.

Answer All Questions.

01.(a) Decide whether each of the following relations on the set given are reflexive (R);
symmetric (S); transitive (7). If you decide a relation does not have one of the properties,
give a counter example.

(i) Ontheset Z*; a R b means a is a multiple of 4.

(ii) On the set Z; @ R b means ab is a multiple of 5.
(iii) Onthe set R; x Ry means x #y

(iv) On the set Z; a R b means a — b is divisible by 2.
(b) Decide whether each of the following mappings is injective, sutjective or bijective.

(i) a:Z" — Z* defined by a(n)=n+3.
(ii) a:Z — Z defined by afr) = —.
(iil) @: Q — @ defined by a(g) =3g-1.

(iv) @:Z — 7 defined by ao(x) = ¥~

02. Check whether the following systems form a group or not.

() G = set of rational numbers under composition * defined by @ * 5 = %ll, a,bedG.
b) G={1,w, w?} where w is a cube root of unity under multiplication.

0w {53)

a,b reals, a+b# 0} under matrix multiplication.




03. Let G denote the set of all ordered pairs (a, b) where a is a non-zero real nﬁmbers and
b=x1.For (a,b),(a,.b,)eG, set (a,,b,)o(al,bz):(qlaz"',blbz).

(@ Compute (2,~1) ©(3, 1), (2, ~1)O(2, ~1) and (2, 1)a(L, 1).

(b) Show that G is a group under ©.

(c) Is 7 abelian ?

(d) Which elements of G are their own inverses?
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The Open University of Sri Lanka

B.Sc. Degree Programme - Level 05

Closed Book Test (CBT) 2008/2009

PMU 3292/PME 5292 — Group Theory and Transformation
Pure Mathematics

Duration :- One and Half Hours.

Date :- 27 - 10 - 2008. Time:- 4.00 p.m. - 5.30 p.m,

Answer All Questions.

01. (a) Show that the set /= {2":n e Z} of all powers of 2 is a subgroup of (R~ {0}, -).

(b) Let H ={[é Tj:a EE%}, the set of 2 x 2 matrices representing shears parallel to the

x-axis. show that // is a subgroup of GLy(R). Is H abelian?

02. (a) Find the order of each of the elements 2, 3 in the group (Z;, ®).
(b) Find the order of each of the ejements 2, 3, 4 in the group (Z,, ®).

(c) Find all the generators of (Z,,,®).

03. (a) Show that the product (1 6)(1 5)(I 4)(1 3)(1 2) can be expressed as a single cycle.

(b) Find the order of the following permutations in S.

(12 9
® [9 8 1)'
(12 8 9

() (2 3 6 4]'

2 89
3 9 6}

4 7
5 3

by OO

3 56
7 6 4
34567
79581

p—t

(iii) 34567
2 45178



WMo open Lo vestey od
sv: Lt W O
R-Se . P a2
cloeSed Book Test model amswens |

@\) CC‘L) R = ,{.'),“3' Vl&'z_';s |
eV et \—\%gfg\,

Q‘ Q_"“ & ') i, &Z

Vg™ T e, mrm T2
WA Nased,
'ty
Lok IMewn o &M —w &2,
m - o |

A

~—

’2.““ A e Mvevs e o k n M

(- A A }%—wbc(\rvov\p o R ‘\-{Cﬂ:, '

C\\-\-C\Lé R '
H W do%u:\
OV\‘J‘QMSO.)(« \C\\ P (l “QBGH
o\ \
—o &L

W & AwdGromp ok Gl (R )



d&)
Ge3 G- 3@3 =% , L0 FQ 4
P® o = b 5 o
C\O""aq’éjaﬁf.)'a:a@q
o) =6 .

1 a Wc\,\*gqf

| Ged (v, W)=1
Lcad =8 )=

’ , Qe =5

CV) =
‘5(\):*—'5, 5!—025.'? )g\

_ 6 1
ae) 2\ o (4D 1 (&)

- [ vl -A.-\ b& |



_ ‘l'g“wj‘bﬂ‘;—c,
[b) o = ng;—['ASbl\—g")_-l
2 (1v&dCzg.)(31 )Ly 5 6)
oly: Loc-d (1, », 2,3
-—.,_.—'B
bt 3 Hd & TE
" Uea s 1 as s v 0¥
s (v 237 JLLFC‘)U’ED
O[[}q:ﬂ“t L‘-JL’L)
6'_l9cl>
T2 (\ Lgt’f{ >(

- - LI T C )— b
otr)™ Ao :




