Q1]... [14 points] Write down the definition of a group, and give an example.
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Write down the definition of a homomorphism, and give an example.
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Write down the definition of an isomoprhism, and give an example.
7 A v Merpas ey % OIS G, G2 WA O~
i &).\\\CC}\\\TQ Q’\MDM"J?\“‘SM (-S)'- G, — G+ -
N

[N YOS EN Q,&O\M\P\& % o ,QM,W\
E&@T pover Dk Cogebis g illnigs o 1

somorpwinr 1 G— G

[&g A(MQO WAtk an zmMp\,( g) AN\ 'LAO/»\TQ\L‘O(/\
RV



Q2]. .. [24 points] For each of the following examples, say whether the given set is a group under the given
operation. If it is not a group, then give a reason why not.

(1) The integers Z under addition.

YES

(2) The integers Z under multiplication.
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(3) The non-negative rationals Q>0 under multiplication.
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(4) The non-zero complex numbers under multiplication.
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(5) The set of injective maps of Z — Z under composition.
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(6) The set of 2 x 2 matrices with real entries under addition. EAYAZASZEY
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(7) The set of 2 x 2 matrices with real entries under matrix multiplication.
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Q3]...[12 points] Consider the following two groups.
Gi = {f|f:R—>R:z—azx+b,abcR, a0}

under composition of maps, and
a b
GQ:{(O l)la,beR,ayéO}

Prove that these two groups are isomorphic. That is, write down an explicit isomorphim ¢ : G; — G5 and verify
that it is an isomorphism.

under multiplication of matrices.
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Q4]. .. [14 points] Let G be a group and g € G. Prove that the conjugation mapCy: G- G:z— grglisa
bijective map.
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Q5]. .. [20 points] Draw the Cayley graph of Zg with respect to the generating set {2, 3}.
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Draw the Cayley graph of the symmetric group Sz with respect to the generating set {(23), (123)}.




Q6]. .. [16 points] Compute the following product of permutations.
(1234)(2315)(1234) 1
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Find 5 different elements g of S5 which satisfy the equation
9(12345)g71 = (13452)
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