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MAT 1348 A — Third Homework Assignment — Due Mar. 5, 2014 at 11:20am

Instructions: Show all relevant work to receiwve full credit. Submit a finished product, not

a draft. You may write on both sides of the er or ins 1) pages if necessary.
"Please staple the pages. Submit the assignmeW in the appropriate
submission box in the Department of Mathematics and Statistics. Late assignments will not
be accepted.

1. Use a proof by cases to show the following:

Let n be an integer. If 3 does not divide n, then 3 divides n3 — 2n? + 5n — 10.
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2. Let A, B, C be three subsets of the universal set.

(a) Prove the following using set identities and properties of set operations: “

(A-B)U(A-T)=A-BUC.
(A-%\U(A-E\ = (Ao (AnE)
= (A0T) U _(A(”\c\)
= AN (Tve)
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(b) For each of the following, either prove the statement or give a counterexample. (A
counterexample for (i) would consist of particular sets A4, B, C such that A— B =
A—-Cbut B#C\)

i fA-—B=A-C,then B=C.
i fA-B=A-C,then ANB=ANC.
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3. (a) Is the function

e ISE e, flz,y) =2z —y

one-to-one? Fully justify your answer.
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(b) Is the function

9g:ZxXZL—LxZ, - glz,y) =Bx+yx)
invertible? If so, find its inverse. vFully justify your answer.
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4. Let R be a binary relation on the set {1,2,3,4} defined by : ’
R={(1,1),(1,4),(2,1),(2,2),(2,4),(3,1),(3,2), (3, ) A

Determine whether R is reflexive, symmetric, antisymmetric, or transitive. Fully justify
YOUT ANSWET.
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5. A relation R is defined on the set R? as follows: l I

(1, n)R(T2,92) & 37—y =313 —

(a) Prove that R is an equivalence relation on R?.

(b) Determine the partition of the set A below into equivalence classes of R (restricted
to A).

= {(-2, g B (-%,3\/'3), (080 =2) @) (/B =123 (2,4)}

(c) Give a geometric description of the equivalence class [(1, 1)].
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