MATH 420 Sample TEST II 10/23/2006

Questions from Test II, 4/4/1997:
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1. (20pts)In56,letU(3 5 401 2 6>and7<2 13 6 5 1>.

Write each of o, 7, and o7 as a product of disjoint cycles.
Find the order of each of o, 7, and oT.
c¢) Find =%, 771, and (o7)7 L.

d) Is (o7) L =0~ 1r71?

2. (20 pts) Let f: S — T and g : T — U be functions.
(a) State these definitions: f is one-to-one; f is onto.

(b) Prove Proposition 2.1.6 from the text, which states that (i) if f and g are one-to-one, then so is the
composition g o f, and (ii) if f and g are onto, then so is go f.

Questions from TEST II, 3/28/2003

1. (15 pts) Define f 1 2o — Zig by f([x]12) = [6$]18, for all [l‘]lg € Z1o.
(a) Show that f is a well-defined function.
Recall: you must show that if a = b (mod 12), then 6a = 6b (mod 18).

(b) Find the image f(Z12) and the set of equivalence classes Z13/f defined by f, and exhibit the one-to-one
correspondence between these sets.
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2.(20pts)LetU:<1 2 3 45 6 7 8>andT:<1 2 3 4 ? (65 I 2)

as a product of disjoint cycles.

(b) Find the order of each of o, 7, o7, 70, and oo~ L.

(a) Write each of o, 7, o7, 70, and o710~

m

Recall: the order of a permutation o is the smallest positive exponent m for which ¢™ is equal to the identity.

3. (15 pts) Let o and 7 be permutations in S,.

(a) Show that oo ~! has the same order as .

(b) Show that 7o has the same order as oT.

Questions from Test II, 7/11/2005

1. Definition. Let S be a set, and let R be a subset of S x S. Then R is called an equivalence relation on S if
2. Definition Let S be a set. A partition of S is

3. (10 pts) On the set S of all n x n matrices with entries in R, define A ~ B if there exists an invertible matrix
P such that B = PAP~!. Show that ~ is an equivalence relation.



