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The basics of set theory consists in sets, elemetss set-builder notation, subsets, equal dbis,
empty set, union, intersection, difference, symmeifference and Cartesian product and power
sets. Sets are one of the most fundamental coniceptathematics but we can’t calculate with set
operations and set relations on any calculatorg, en the ClassPad. On the other hand we can
write in the text mode with special symbols ofdéetheory in the ClassPad, e[@./, [7, n ,\, [7,

[J, #, .... Thus some students of informatics tried tooduce the set theory in the operating
system. They followed two ways of solution: 1. @rem so called Addin for ClassPad330 to
calculate with sets of real numbers and 2. Creat®asic-program for ClassPad400 to calculate
with finite sets of numbers or words. For the vigilag we get Venn-diagrams for a basic g2t
and up to four subsets A, B, C, D & An important application consists in the basids o
probability theory if the sets are random events.

1. INTRODUCTION

In the mathematics these days essentially evexytia set. Some knowledge of the set theory is a
necessary part of the background everyone needbddurther study of mathematics. We want to
review here elementary-school set theory and thebah of sets. Finally we will use the calculator
to compute and draw Venn-diagrams. A set is a cidle of things (called its members or
elements), e.g. the set of the prime numbers l@s83{2,3,5,7} or the set B of all real solution§ o
the polynomial equation*x17>x3+101x-247x+210=0, i.e. B=A. B and A were defined in difint
ways. Let bell = {X| x #x} the empty set. We can form the seéfi{ and {{}} and finally
{O0{0}W{ O}}}. The last is a three element set. Two other fi#an operations on sets are the union
and intersection. For example {x¥jz}={x,y,z} or {2,3,5,7} n{1,2,3,4}={2,3}. Any set A will
have one or more subsets. In fact if A has n elésndian A has2subsets. We can gather all of the
subsets of A into one collection called the powatraf A. For example the power set of {0,1} is
{0,{0},{1},{0,1}} and the power set of(] is {1} and the power set ofi{} is {1 ,{[1}}.

In the new created AddIn “Real Sets” for ClassP&d&8 use the set-builder notation {x|...}, e.qg.
{X|a<x<b} or {x|x=c} or {x|x=2[x=3[Xx=5}={x|2,3,5}. In a second new AddIn “Venn-Diagr..f6r
finite sets we use the notation {2,3,5}. Here tle¢sswill be created by the help of the sequence
command or by the help of random numbers. The ¢ugpa Venn-diagram. In the third solution of
calculation and visualization in the set theorye(thasic-progranstrOVenn for set theory for
ClassPad400) we use the string notation “{2,3,5}"{x1,x2,x3}" or “{(a,b),(a,c),(2,c),(d,4)}" or
“{Anna, Max, Lutz, Tanja}’, i.e. we can work withrfite sets of any kind. In the following parts we
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will demonstrate some examples with the CAS-catoul€lassPad. For all programs a PC-
emulator exists.

2. THE ADDIN “REAL SETS” FOR CLASSPAD330

The students wrote a program if*@nd used than the CASIO-SDK (software developmihtth
compile the source program into a ClassPad Addhe Addin can be installed in a handheld
calculator but not in the PC-manager-software. Tthasstudents compiled their program additional
in an exe-file, which runs on a Windows-PRe@l Sets.exXe Here we need additional a special
library, theClassPadDLLgcc.dll| in the exe-folder.
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The newReal Setslcon in the menu. The students created a speeydddard for the set theory!
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For the empty set here we have the symbaind the full set i€2 (all real numbers). Additional we
can calculate the complementary sefirby the help of the x-bar notation. We can use Ketsc
(...) for multiple operations, e.g. &ABJC). Sometimes we get an error message, e.g. wetfgrg
after | {x|<4} yields error “Failure”: wrong InputPosition: 4. Such messages are part of the
created Addin.
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3. THE ADDIN “VENN-DIAGR...” FOR CLASSPAD330

Another student created an Addin to draw Venn-diagy for one, two or three subset€ln
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4. THE PROGRAM “STROVENN” FOR CLASSPAD400

The programStrOVenn works with sets, which ar&tring-variables. TheOutput is aVenn-
diagram. Therefore the program is nans&Venn. The syntax of the input is
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StrOVenn(Q,A,B,C,D,4,2,1)or StrOVenn(Q,A,B,C,dummy,3,2,1)or
StrOVenn(Q,A,B,dummy,dummy,2,2,1).

The last parameter describes the type of data: numeric or alpha-nunss&is. Later the parameter
0 in the last position should be for the singlestypumeric sets. Finally the fixed parameter 2dsan
for a color Venn-diagram (ClassPad400) or 1 folaaldwhite diagram (ClassPad330).
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AV(BuCUD), BA(AUCUD), CAQ
{9,18, 25, 31,60}

{4, 5,24, 27,29, 35,50, 51,59}
{6, 8,32, 48, 55}

{15, 23, 28, 42, 43,53}
{61,622}

ANB, ANC, AnD, BNC, BnD,
{2,17,37}

{1,17, 30, 34, 36, 49,54, 56,57

Venn-diagram with 16 disjunct fields and cardinambers.

5. DISCUSSION

The mentioned AddIns or the program on set theboylsl support the learning process and serve
for a better understanding some problems in setryhend in several applications of set theory, e.g.
in the basics of probability theory. Thus (see piure above) the set A\(BCOID) contains 5
elements and the probability P of AJELID) in Q is 5/46. Additional we see that A\(BCUID) is
{9,18,25,31,60}.
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