1. (25 points) Let S be a relation on the positive integers defined by the rule: (z,y) € S if
y—r=1

a. (8 pts)  Recall that a function is a special type of relation. Show that S is a function

from the set of positive integers to itself.
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b. (5 pts)  Considering S as a function as above, is S one-to-one? Justify your answer.
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c. (5 pts)  Again considering § as a function as above, is S onto? Justify your answer.
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d. (7pts) Let T = {(2,2),(2,3),(2,4)} be a relation on the positive integers. What is
ToS?
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2. (25 points) For the subproblems below, let X = {a,b,c}.

a. (9 pts) Let R = {(a,a),(b,b),(c,c)} be a relation on X. Is R a partial order on X?
Justify your answer.
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b. (9 pts) Let P = {{a,c},{b}} be a partition of X. By a theorem given in class,

there exists an equivalence relation directly derived from P. Give the matrix of this equivalence
relation (ordering the matrix entries alphabetically).
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c. (7pts) LetY ={X,0}. List all the elements of P(Y).
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b. (8 pts)
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c. (5 pts) Suppose now we take only the spades from the deck and choose five of them N
to arrange in a line on the table, left to right. How many arrangements are possible?
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d. (8 pts) Suppose we again take only the spades from the deck and choose five of them
to arrange in a line, left to right. How many arrangements are possible that contain the 2 and
the 37 )
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3. (25 points) Consider an ordinary 52-card deck (four suits, each with 13 distinct cards), for

the following subproblems.
How many different (unordered) seven-card poker hands are possible?

a. (4 pts)
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f—/ 'A (' points) Let Q be a transitive relation. Prove that Q N Q™! is transitive.
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