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Mid Term Examination - MA3 roz Algebra I

Date: I8th September zo r 8

INSTRUCTIONS

This is a closed-hook exam.

You have 1 hour.

o The examination is scored out of 20 points and has TWO parts oNf
o You must do any FOUR problems from Part I and any ~roblems from Part II.
o Each problem in part I (resp. part II) is worth 3 (resp. g) points.
o Only the BEST FOUR answers from Part I will be counted even if you attempt all five.
o Only the BEST answer from Part II will be counted even if you attempt all two.
o There is a bonus problem worth 3 points. Only complete solutions will be awarded points.

Good luck!



PARTI

Problem 1 Let a (: Sn be an clement of order 2. Prove that 17 is a product of disjoint transpositions.
[If you 1tre using the fact that any permutation can be written as a product of disjoint cycles then you have to
supply a proof.I

Problem 2 Compute the centre of GI-2(IR).

Problem 3 Describe all group isomorphisms from Z2 x Z2 to itself.

Problem 4 Determine whether the group Zf2 is cyclic or not.

Problem 5 Consider the group IR./Q and the operation

m : !R./Q x IR./Q -+ IR/Q, ·1n(:c +Q, y + Q) :::.-::ry +Q.

Prove or disprove: The above binary operation is well defined.
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PARTII

Problem A Let Sn be the symmetric group on n letters.
(i) Show that T(i1 i'2 · · · 'i1i)T 1 = (T(i1) T(i2) · · · r(iA:)) for any TE S,1•
(ii) Find all clements r E Sa such that r(l 2)(:34)r·-1 = (1 2)(:3'1). [Any ansioeru.itbostt justification or
logicwill receiveno credit.J

Problem B Let G be a group of size G.
(i) Show that there is an element x of order 2 and an element y of order 3.
(ii) Show that xyx-1 is some power of y. Hence, or otherwise, determine G up to isomorphism.

Bonus Problem Determine the group obtained in problem 3.


