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Math 2513 N
5-31-13

1. (15 points) Show that the statements (p A g) — 7 and =p V —¢ V r are logically equivalent.
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2. (15 points) You come across three people, A, B, C. You know that one of them is a knight, who always ore ol X
makes true statements; another is a knave, who always makes false statements, and the third is normal, uaer

meaning he sometimes makes true statements and sometimes makes false statements. exactvly Tv\,ni% .
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A says: 1 am normal. ‘ﬂ/.o,j afe egu‘:da\&&
B says: What A said is true.

C says: 1 am not normal.

Say which of the three is the knight, which is the knave, and which is normal. @1 should prove that your
answer is correct.
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3. (15 points) Consider the statement.
Vo Jy (x =2y + )

and assume that the domain of both the variables 2 and y consists of all real numbers R.
a) Express the statement in English.
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Swely * K= Zj +5.
b) Is the statement true or false? Justify your answer. - X-$"

Now for parts c¢) and d), consider the statement
Jy Vx (z = 2y + 5)

and assume again that the domain consists of all real numbers.
{-3 -:) c) Express the statement in English.
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4. (10 points) o
Lb/ a) Suppose E and F are sets and E C F. Show that F C E.
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5. (10 points) Give an example of a function f : Z — NU{0} that is onto but not one-to-one. (Here Z denotes
the set of integers {...,—3,-2.-1,0,1.2.3,... } and NU {0} is the set {0.1,2.3...}.) Prove that vour
example is correct.
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6. (10 points) Suppose f : A — B and g : B — C are functions. Prove that if f is one-to-one and g is
one-to-one, then go f: A — C is one-to-one.
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7. (15 points) Suppose a,, is a sequence that satisfies the recurrence relation a,, = 3a,-; forn =1,2.3,....
and ag = 5. Find formulas for
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&%) b) Z ak (your answer should be a formula involving only two terms).
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8. (10 points) S = —-‘S?_:_.g.nﬂ - _é_?

a) Find a number a in {0,1,2,3,4,5,6} such that a-4=1 (mod 7).
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b) Find a number b in {0,1,2,3,4,5,6} such that b¥> = —5 (mod 7).
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