MAA 3200 - INTROD TO ADVANCED MATH FLORIDA INTL UNIV.
TEST #1 - FALL 2023 TIME: 75 min.
Answer all 6 questions. No calculators, cell-phones, class notes are allowed. An unjustified
answer will receive litle or no credit. Begin each of the 6 questions on 6 separate pages.

(15) 1(a) Translate the following argument into symbolic language.
"If Adam passes, then Ben will not pass. Either Adam or Dan
will pass. Therefore, if Ben passes, then Dan will pass.”
(b) Usea truth table to determine if this argument is logically valid.

(15) 2(a) Define (F7xed){R(x)] and (V' xe4){S(x)] in terms of unbounded quantifiers.

(b) Convert the formula — (FY)(V2)[{f) <gl@)} —» { @ Fz<)H A =y ==z}]

into a logically equivalent formula in which no "—" sign governs a quantifier
or a connective. [Specify which logical law vou use at each step.]

(16) 3(a) Let (D::iel) bean indexed family of sets. Define (User D) and (Nier D).

(b) Provethat 4—(Nies D)= Ui (4-D)).
(¢) Provethat — (Vxed)/P)] o (Fxed)[— Px)].

(16) 4(a) Let R & S berelations. Define what is SR & define when R is a function.
(b) Prove that (ReS)! = (S1)-(R).
(©) Suppose Fand G are functions. Prove that (G°F) is also a function.

(18) 5(a) Define what’s an equivalence relation R on Z & what’s an equivalence class of R.
(b) Let R be the relation on Z defined by aRb if (b2 —a?) is an integer multiple of 12.
Prove that R is an equivalence relation on 7. and find the equivalence classes into
which R partitions Z. (Specify each equivalence class, completely.)

(20) 6(a) Letf: A — B be a partial function from A to B. Define when f is a fotal function,
when f is injective, and when f is surjective ?
(b) Let £ R—>Rbe the partial function defined by f(x) = (2x-3)/(x-3). Prove that
f 1s a 1otal, injective, and surjective function from R—{3} to R—{2}.
END
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