METCS 248 HW#4

1) Fill in the following table so that ( {x,y,z}, * ) forms a group
* Xy z Identify the identity elenent, and the inverse el enent
X y of x, y, and z.
y
z z

2) Does [ {0000, 0010, 1101, 1111}, +2 ] forma subgroup of [B4 , +2] ? If yes
find all the cosets. (+2: represents addition nodulo 2, B4 = BxBxBxB ,
where x is the Cartesian product, and B={0, 1} ).

3) Check if the following is a hormonorphi smor an isonorphi sm

f: [ B3, +2 ]  ------ > [ z4, +4 ] f(x) = wx), wWx) is the weight
of x i.e. the nunber of ones (1's) in the binary nunber x. [e.g. if x = 101
then w(x) = 2, if x = 111 then w(x)=3 ..... etc.), z4 ={ 0, 1, 2, 31},

+4: addition nodulo 4, (1 +4 2 =3, 3 +4 3 =2 ...etc.)

4) Let G be the set of all-nonzero real nunbers and let a*b= (a.b)/2. Show that
[G *] is an abelian group

5) Let S={a, b, ¢} and T = {x, y, z}, and let [S,*] and [T, #] be defined as:

*

Can you find an isonorphism
between [S,*] and [T, #]?
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6) Check if the foll owi ng mappi ngs forma hononorphi smor an isonorphismfrom
[Z,+] to [Z +].
a) f(x)
b) g(x)

7) Can you find an isomorphismfrom[5Z , +] to [12Z , +]?

5x
X + 1



