MAA 3200 - INTROD TO ADVANCED MATH FLORIDA INT'L UNIV.

TEST #2 - SPRING 2021 TIME: 75 min.
Answer all 6 questions. No calculators, notes, or on-line stuff are allowed. An unjustified answer

will receive little or no credit. Draw a line to separate each of your 6 solutions to the 6 questions.
(Double check the solutions that you send as a pdf file — to ensure it contains everything.)

(15) 1. (a) Define what is a finite sequence s and define what is a subsequence of s.
(b) Define what it means for f: A—B to be injective. Prove thatif f: A—»B

and g : B—C are both injective, then g-f: A—C isalso injective.

(20) 2. (a) Let g: X—Y beafunction and suppose that A, Bc X andC,D Y.
Define what is g[A] and define what is g~[C].
(b) Isitalways true that g[A]—g[B] < g[A-B] ?
(c) Isitalways true that g[C]Ng?![D] < g}[CND] ?

(15) 3.(a) Write down the Second (Strong) Principle of Mathematical Induction for N.
(b) Provethat (VneN)[5™2 + 62" js an integer-multiple of 31 ].

(15) 4. (a) Define what it means for A to be denumerable and for B to be countable.
(b) Provethat N x Z* is a denumerable set. [/fyou claim that a function is
a bijection, then you must prove that the function is indeed a bijection.]

(20) 5. (a) Define what is a convergent sequence (an)nen Of real numbers.
Suppose {anynen converges to A and (bp)nen converges to B. Prove that
(b) (3anynen convergesto 3A, and (c) (bn—an)nen converges to B—A.

(15) 6.(a) Define what is a bounded sequence {bn)nen Sequence of real numbers.
and what is a Cauchy sequence {(Cn)nen of real numbers.
(b) Prove that if {cn)nen is a Cauchy sequence, then it is a bounded sequence.
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