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READ THE PROBLEMS CAREFULLY AND GIVE DETAILED WORK

1. (20pts) Let & = {{1}, {2} {12}, {1,3}, {1 ,3},{2,3,4},{1,3,4}}. Let R be the partial order on 8
given by :
ARB <= ACB.

Draw the Hasse diagram of R. Determine whether each of the following types of elements of & exists and
find all such elements in the case of existence: maximal, minimal, greatest, least. For X = {{1,2}, {1,3}}
determine all greatest lower bounds and afl least upper bounds of X if they exist.
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2. (20pts) Let A, B be nonempty sets and f: A = B be a function, Prove the following statements:
(a) f is injective if and only if E = f~1(f(F)) for alt subsets E C A,
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(b) f is surjective if and'oniy if F= f(f(F)) for all subsets F C B.
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3. (20pts) Let f : R >R be the function defined by f(z) = 1 — . Let R be the relation on R given by
s Ry <= (y=z or y= f(z)).
Prove that R is an equivalence relation. Find the equivalence classes (0] and [1/3]. : : :
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4. (20pts) Let A be a set with at least two elements. Let P(A) denote the power set of A. Define the
relation R on P(A) as follows: Let X,Y C A. We have
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Determine whether R is reflexive, symmetric, anti-symmetric and transitive.
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b. (20pts) B i i
(20pts) For each of the following functions determine if it is injective, surjective, bijective or neither
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