Math 310-010 - Spring 2014 - Test 2 - Part 1

W
Instructor: Dr. Francesco Strazzullo My Name L{U ?’

Instructions. SHOW YOUR WORK neatly, please. Each exercise is worth 10 points. If using a result
from the book, make s reference to it (using the page number as well).

1. Provide a non-trivial partition P of the set § = {1 2,3,b, 7} and show that P is a partition of 5.
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2. Form the product table of the set of permutations § = {(123) (12), (14)} with respect to the compo-
sition of functions in Ss.
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3. Check if the relation defined in R? by

(z1,91) ~ (T2,%2) © 21+ 91 = 22 + ¥,

is an equivalence. If ~ is an equivalence then represent graphically four distinct equivalence

classes [(z,v)]~.
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Math 310-010 - Spring 2014 - Test 2 - Part 2

Instructor: Dr. Francesco Strazzullo My Name

I certify that I did not receive third party help in completing this test. (sign)

Instructions. SHOW YOUR WORK neatly, please. Each exercise is worth 10 points. If using a result
from the book, make a reference to it (using the page number as well).

1. Let Z* = Z — {0} and define Q to be the quotient set of Z x Z* by the following equivalence relation
(a1,b1) ~ (az,b2) < arby = biay.

The elements of Q (i.e. the rational numbers) are equivalence classes [(a,b)]~. These are usually
a . .

denoted by 7 and one calls (a,b) a representative of the rational number —. Moreover, — can always

be written in lowest terms, that is @ and b are coprime, or relatively prime. For instance (1,2) and

(—3,—6) are distinct representatives of the same rational number 7

Check if the function f: Q x Q — Q
f (fh az) _ a1t
b1’ by by + by’

is well defined, that is check if f (Z—:, Z—j) depends on the representatives.

2. Check if the relation defined in R? by
(x1,91) ~ (z2,92) & @7 + 47 = 25 + 43,

is an equivalence. If ~ is an equivalence then represent graphically four distinct equivalence
classes [(z,y)]~.

3. Consider the function f : Z — Z;5 defined by
f(x) = [21z]5

Describe the equivalence relation ~ ¢, the quotient set Z and a bijective map between % and f(Z).

4. Write a disjoint-cycles-decomposition of the permutation
1 2 3 45 6 7 8
2 8 35 7 41 6)°

then compose the multiplication table of these cycles.
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