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Lecturers: Prof. Uzi Vishne and Prof. Michael Megrel
Teaching assistants: Tomer Bauer and Guy Blachar
Instructions:

¢ Provide a full and detailed solution to all three questions.

e Write your answer on the exam form. You may use both sides of the
paper. The draft notebook will not be checked.

Total time: 90 minutes.

The total score exceeds 100, but the maximal grade in the quiz is 100.

Other resources: You may use a simple calculator.

* You may answer in English or Hebrew, as you wish.

Good Luck!
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Question 1. Let G be a group acting on a set X.

a. (15 pts) Prove that G acts on the power set P(X) by
gxA={gxx|xe A}
forany A € P(X)and g € G.

b. (15 pts) Consider the case where G = Sg and X = {1,...,8} with the
usual action. Find the size of the orbit for the element {2,1,8} € P(X)
under the action defined in the previous item. Justify your answer.
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Question 2. Let p be an odd prime, and let G be a group of order 2p which
has a non-normal subgroup H < G.

a. (5 pts) Find the order |H|.
b. (15 pts) Prove that C¢(H) = H.
c. (15 pts) For any a € H find the size of the conjugacy class |conj;(a)|.

Reminder: The centralizer of asubset S C GisCx(S) = {g € G| Vs € S : gs = sg}.



2 1991 NYNRYY 90N 97



.3 nYNvy
1 7o x S3 — Zg (D0 MPAN) ND0N N»p 93790 (') 20) N

S Uy X Ay — Aqp (OD990M) v 07p A (P 20) .2
2P9N NP2 NN App 01PN Aje-D NV NNONN

Question 3.

a. (20 pts)
Disprove: There exists a projection (epimorphism) f: Zo x S3 — Zg.

b. (20 pts)
Prove: There exists an embedding (monomorphism) f: Ujg x Ay — Aj1.
Finding an embedding to A, instead of A;; will grant you a partial credit.
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