MAA 3200 - INTROD TO ADVANCED MATH FLORIDA INT'L UUNIV.
TEST #2 - FALL 2019 TIME: 75 min.

Answer all 6 questions. No Calculators or Cell phones ae allowed. An unjustified answer will
receive little or no credit. BEGIN EACH OF THE 6 QUESTIONS ON 6 SEPARATE PAGES.

(15) 1.(a) Define what is a finite sequence f and define what is a subsequence of f.
(b) Define what it means for f: A—B to be surjective. Prove thatif £: A—B
and g :B—C are both surjective, then g f: A—C is also surjective.

(20) 2.(a) Let f:X—Y be a function and suppose that A,Bc X andC,DCY.
Define what is f [A] and what is f~'[C].
(b) Is it always true that f[ANB] < f[A]Nf[B] ?
(c) Isitalways true that f)[C-D] < f'[C]- £~'[D] ?

(15) 3.(a) Write down what is the First Principle of Mathematical Induction for N,
(b) Provethat (VneN)(7" —6n-1 is an integer multiple of 36).

(15) 4.(a) Define what it means for A to be a finite set & for Bto be a denumerable set.
(b) Prove that Z+xZ+ is a denumerable set. [Ifyou claim that a function is a
bijection, you must prove that this is indeed so.]

(20) 5(a) Define what it means for the infinite sequence (ap)aen to be convergent.
(b) Suppose (amynen convergesto A and (by)nen convergesto B. Prove that
{a,. by) nen converges to A.B.
(You may use the fact that a convergent sequence is bounded.)

(15) 6(a) Define what it means for the sequence (annen tobea Cauchy sequence.
(b) Prove that if {apen is a convergent sequence, then it is a Cauchy sequence.
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