
Mathematis 242 { Priniples of AnalysisDisussion 1 { Sets and FuntionsSeptember 2, 2005BakgroundToday, we will review (or learn) some language about sets and funtions. To begin,for us, a set will be a olletion of objets, alled the elements of the set. Usually, but notalways, the elements of a set will be mathematial \things" like numbers, geometri �gures,and so forth. Usually sets are named by apital letters like A;B;X; Y , and elements arenamed a; b; x; y, et. The statement that x is an element of the set A is written in symboliform as x 2 A (the symbol 2 means \is an element of"). We an speify sets by either� listing the elements,� giving a \reipe" for onstruting all the elements, or� giving a \test" for whether an element of a larger \universal" set is ontained in theset we are talking about.For instane, onsider the set of natural numbers S = f1; 3; 5; 7; 9g. We ould also de�nethe same set as S = f2k + 1 : 0 � k � 4; k 2 Ngor as S = fn 2 N : n is odd and n � 9g(among many other ways). Today, we will look at a number of examples.Disussion QuestionsA) Given sets A;B inside some universal set X, we an make other sets alled the unionA [ B, the intersetion A \ B, and the omplement A (omplement inside X). How areeah of these de�ned? If you don't know or don't remember, look in setion 1.2 of thetext, and explain what is there in your own words.B) Let the universal set be X = Z (the set of integers) and letA = fn 2 Z : n2 < 12g B = fn 2 Z : 1 < 2n+ 5 < 20g1) List the elements in A;B.2) What are the sets A \ B, A [ B and A?3) Show that (A [B) is the same set as A \ B by desribing the elements of eah.C) For eah natural number n, let An = fx 2 R : x � ng. (We ould also write the set Anusing interval notation as An = [n;+1).) Determine the following sets:1) A1 \A2, A1 \ A2 \ A3, A1 \A2 \A3 \A4.1



2) What set is the intersetion of all the An's:1\n=1An = A1 \ A2 \ A3 \ � � � ?Explain.D) Let A;B be sets. A funtion f : A ! B is a rule or mapping that to eah elementx 2 A assigns a single element f(x) 2 B. The set A is alled the domain of f . The set ofelements f(A) = fy 2 B : y = f(x) for somex 2 Ag is alled the range of f .1) Let f : R! R be the funtion de�ned by f(x) = x2 + 1. What is the range of f?2) Same question for f : [�1; 1℄! R de�ned by f(x) = artan(x). (Note the domain!)3) How would you de�ne the graph of a funtion using set notation? (What new type ofobjet is involved?)4) Consider the funtion f : R! R de�ned byf(x) = �x if x 2 Q0 if x =2 QDraw (or desribe in words) the graph of this funtion.AssignmentWriteups due in lass on Monday, September 5.
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