MAA 3200 - INTROD TO ADVANCED MATH FLORIDA INTL UNIV.
TEST #2 - FALL 2023 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. Begin each of the 6 questions on 6 separate pages.

(15) 1.(a) IfR is a relation from A to B, definc exactly when R is a fotal Junction.
If £ A-B isa total function, define exactly whatis an inverse of f
(b) Let £ R—R be the function with fX)=(3x-7)/(x-2) if x=2; & f(2)=3.
Find f7!(x) for each xeR (show how you got your answer).

(20) 2. (a) Let g:X-Y bea function and supposethat A, Bc X & C,DcY.
Define what are the image g[A] of A and the pre-image g 1[C] of C.
(b) Isitalways truethat g[A]Ng[B] < g[ANB] ?
(c) Isitalways truethat g![C]-g[D] c g1C-D]?

(15) 3.(a) Usingquantifiers, write down the First Prin ciple of Math. Induction for N.
Also define what is an infinite sequence of elements from a non-empty set A.

(b) Prove that for each neN, (6°-5n - 1) is an integer-multiple of 25.

(15) 4.(a) Define exactly when the set A is finite & when the set B is denumerable.

(b) Provethat NxZ* isadenumerable set. [[fyou claim that a Junction is
a bijection, then you must prove that the function is indeed a bijection. ]

(15) 5. (a) Usequantifiers to define what is a Cauchy sequence (cn)zcn ofreal numbers,
(b) If (@n)ncwand (bn)ucw are Cauchysequences, provethat (2.an+3.bp)ney is
alsoa Cauchy sequence. (No theorems from class or the book are allowed.)

(20) 6. (a) By usingquantifiers, define when the sequence (ap)nen ofreals is convergent
(b) Provethatif (an)nenis a convergent sequence, then it isa bounded Sequence.

(¢) Suppose {an)nen convergesto A, prove that ((an)*)ncn converges to A2,
(No theorems from class or the book are allowed.)
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