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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, and let H, K < G be subgroups of G such that
|H| =88 and |K| = 218.

a. (15 pts) Find all possibilities for the order |H N K|. Justify your claims.

b. (15pts) Give an example for a group G and subgroups H, K < G as above
such that H N K = {e}.
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(218, 88) = [218=2-88—42] = (88,42) = [88=2.42+4] =
= (42,4) = [42=10-4+2] = (4,2) = [4=2-240] = (2,0) = 2
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Question 2. (35 pts) Let p be an odd prime number. Find the minimal value
of n for which there is an embedding (monomorphism) f: Zy,» — S,, and
prove your claim.

(Note: You need to show there exists an embedding for the value of n you
found, and the minimality of n.)
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Question 3. Reminder: The group D, is generated by o, 7 such that ¢” =
2 = (10)? =1id.
Let G = D;4. Consider the subgroups
H = <7027', 06>
K= <7'O'2T03T>
It is known that exactly one of H, K is normal in G.

a. (5 pts) Prove from the given relations that ro7~! = o1

b. (15 pts) Find which of the subgroups H, K is the normal subgroup, and
prove your claim.

c. (20 pts) Let N denote the normal subgroup you chose in the previous
part. It is known that the group G/N is isomorphic to one of the groups
{e},Zy,Z9 X Z2,Z4. Find which group from this list is isomorphic to the
quotient group G/N, and prove they are isomorphic.
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f(r'o?)o") = f(r'o’") = (i (mod 2),(j+¢) (mod2))=
= (i (mod2),j (mod?2))+ (0, (mod?2))= f(r'c?)+ f(c*)
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