KING FAHD UNIVERSITY OF PETROLEUM & MINERALS
Department of Mathematics and Statistics

MATH 345-(092)

Major Exam 1

Time: 90 Minutes

Name: _S_O IUf"”K - ILD.#
Show All Necessary Work
Question Points
1 /20 3+4+13
2 20 128
3 /10 2X%s
4 /20 sioss
5 /1 6 £+8
6 /14 2%
Total /100




1. (a) Define the order of an element in a group G.
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(b) Find the order of the element 5 in the group U(16).
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(¢) Let abe an element of order » in a group and let k be a positive integer. Prove that
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2. (a) State and prove Lagrange's Theorem.

24 e mben

(b) Let H e a subgroup of a group (5. Prove that any two left cosets of H are
either identical or disjoint.
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3. Consider the permutations:

[12345678 (12345678
76258341 113876524

(a) Write o and B as a product of disjoint cycles.

X = (12458) (263)
B = (23847 (56)

(b) Write o., B and af as a product of transpositions.

K= (8)(190 D D(23)(2€)
B = (27)(24)(2 8)(23)(56)
XK= (1748530(2) %) = XF =(t DOsN 08P

(¢) Find the order of a.

|X | = 15, swe fews)ls, fpom pul(a).
(d) Decide whether o is even or odd permutation.
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(e) Compute & ",
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4. (a) Show that the group U(14) is cyclic and find all its generators.
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(b) Prove that a subgroup of a cyclic group is cychc
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5. (a) Let (G be the general linear group GL(2,R). Consider the subgroup:
H =SL(2,R)={y €G :det(Y ) =1}.
1fa and b arein G suchthat @ =bH , show that det(a) = det(b).
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(b) Prove that if each element in a group G is of order 2 then (& must be abelian.

Sipac Ul euch disx in & o o
=3 oo Hret Tha

@{:)z:e Valéé

%ﬂ, a?éz: e¢ =¢
S0, CaL)z - 41L2
= aéa‘ - a4 Lé
N ;'&LJJLJT Ji(ddﬂ)[.{
= La - ﬂé deééé




6. Write True or False for each of the following:

(a) Every abelian group is eyclic ...ccciceivimmiiiiininiiininiiii. ( )< )

Tle Kloi Yy Ko o alelin Vot not Gyt

(b) A group of order 20 must have exactly one element of order 2.  ( X }

© Z *1 , is a group under multiplication modulo 14. .....ccccvveeueenee. (X))

(d) Theset H={xe R : x21} is a subgroup of the group (R",.). e X )

IEH bud its lwvne J-);‘gy
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() The Kiein group K o A8 abelian. .eeeiconmiiiiiiiniinniiiienene ( A

(2) A group of order 41 must be abelian. ......c..ccceurrrciiessrerneniennns ( m




