Math 300

Test 1
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2. For each of the following relations indicate for each if it is:

ayeflexive;

b) symmetric ¢} antisymmetric
For each property that holds, explain why. For each property that does not hold, gwe a counter example.

d) transitive.

i) The relation on the set of books in the library defined by Book,~Book, if Book, and Book, have titles that begin with the same

word.
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ii) The relation og’_t“he set A= {a, b, c} that consists of the following subset of AxA: {(a,a), (c.c)}
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ili) The relation on the set of student at SU defined by x~y if x has earned as many credits as y has.
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iv) The relation on real mumbers given by x~y [x-y| < 1 |
a)reﬂexive;@ b) symmetri c) antisynnnetric%) d) transitive. @y

1%{,)(, :@LI ’%/ \:‘ 3,?(\ !02-@/511 /‘["‘-’I,Z/ )/Lz/g

| 4= bk 1270 B2

| S

v) The relation on the set of natural numbers, N, defined by x~y if x and y are both odd.
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| vi) The relatlon on ZP(N) given by X~YifXc Y.
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vii) The relation‘oE A={1,2,3,..,45} defined by x~y if x divides y (that is x|y). -
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3. Let S be the set of students at SU and let C be the set of courses offered at SU. Define a relation between S
andC. Sit et St cefadedd 4o QOO(—’%(_, C i€ LHoekC Gonel
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4. Is it possible for a relation to be both antisymmetric and symmetric? Explain or give an example.
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5. Why is it generally ok to disprove a universally quantified statement by a counterexample but not to provea
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6. Consider the statement: "All primes are odd." ‘ A&uﬁ W?
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b. What is it's converse?
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¢. What is it's contrapositive?
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7. State the axiom of induction. Why must it be an axiom rather than a theorem?
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Complete 8, 9, and 10 on separate paper:
8. Prove that if x-+y is even and y+z is even then x+z is even.

9. Chose two statements to prove by induction (prove the 3™ for Extra Credit):
a. 1+2+ ... +n=nn+1)/2

n

b. if x#1 then = {x" + x" LA+ 1}

x —
¢. Every natural number can be written as the sum of distinct powers of 2.

10. Prove: If A B and B are sets theﬁ AN(BUC)” = AnB’nC’ (use element chasing)



