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Discrete Structures 1
Exam II
Spring 10 (April 26, 2010
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. 1. Show that 1+4-4-7+.. 4 (3n~2)= in(Bn—1) for all n.
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e 2. Consider the relation R on A={1,2,3,4,5,6,7,8,9,10}, aRbif and only if a+b < 12. State all properties
q \/ of this relation.
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3. Find, if possible, using o digraph, a relation on the set A = {a,b,c,d, e} that is (AR},(S) and (T).
Comment on your construction.
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4. Let A=1Z, and R be the relation on A given by aRb if and only if @* = b?(mod 5).

g \/ (a) Show (in a very efficient way) that the relation R is an equivalence relation.
. . 1 -

T Ry H] S £ T et
R oo

(b) Find all equivalence classes determined by R.
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6. Find an equivalence relation and a function that determine the following partition on the set 4 =

{1,2,3,4,5,6,7}: [A] = {{1,3},{2,4,5,},{7},{6}}. -f
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7. We consider the equivalence relation R on the set 9 g positive
(\ \ / if |a| = |b|. Find the equivalence classes determined by R.
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Let A= {a, b,c,d} and consider the matrix M = } (1) [1) g
0 0 01
5/ a) Draw the digraph of R on the set § = {1,2,3,4}
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6 ‘[ (b) Find all the paths of length 2 from vertex a to each of the other vertices. Use TWO different
methods. o & O } Qa b o _ 7N b“ ) aQa l? y.
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11. Let R be the relation on N given by mRn if and only if m < 3n.Find a path of length 5 starting at 20.
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12. Given a relation R, represented by a digraph G. What is the connection between R? and the paths in
G?7 Explain.

\
\g 3. Find an equivalence relation on N x N whose equivalence classes are the intersection of N x N with
the lines y = —2z + a, where ¢ € N. Explain.
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9. Consider the relation R on Zgiven by aRb if and only if 5 52 multiple of 3. Determine wether R is
reflexive, symmetric or transitive. Justify.
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0. Consider the digraph G below on the set A = {a,b, ¢, d, e}. Let R be the relation corresponding to G.
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