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METU MATH 125, MIDTERM 1

‘Saturday. November 9. 2019, at 13:30 (100 minutes), totally 50 points
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Instructions: Please. show clearly the logic of your solutions.

Problem 1. (4 pts.) Let P(A) = {Z, {a}.{{a}}.{a, {a}}} be the power set
of a set A. Find P(A) N A.
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Problem 2. (8 pts.) Let
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For cmj N € IR - ?S‘Z we need
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Problem 3. (12=5+5+2 pts.) Let f : R — {3} = R — {5} be a function defined by
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(a) Prove that f(z) is one-to-one.
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(b) Prove that f(z) is onto.
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Problem 4. (6 pts.) Let f : Z x Z — Z be a function defined by g(m,n) = 2n — 4m.

(a) Is g is one-to-one? Prove or give a counterexample. Nol
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Problem 5. (8 pts.) Let R be a relation defined on N = {1,2,3,---} by

aRb if and only if % cZ

Which of the properties reflexive. symmetric, antisymmetric and transitive does the relation R

satisfy”? Justify vour answer.
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Problem 6. (12=9+3 pts.) Let R be a relation on Z x Z defined by

(a,b)Ric.d) ifand only if a+d=b+c

(a) Prove that R is an equivalence relation.
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(b) Write down three elements of the equivalence class of (1,2).
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