Sets and Logic Class-D Prof. JLF King
MHF3202 4628 Friday, 04Apr2008

D1: Show no work. Write DNE in a blank if the described object
does not exist or if the indicated operation cannot be performed.

Mathematician X wrote (in German) to Dedekind: ‘Can a surface
... be uniquely referred to a line . . . so that for every point on the surface
there is a corresponding point of the line and, conversely, for every point
of the line there is a corresponding point of the surface? 1 think that
answering this question would be no easy job, despite the fact that the

answer seems so clearly to be ‘no” that proof appears almost unnecessary.”
Yet three years later, when he proved that the unit-square can be
mapped bijectively to the unit interval, he wrote “I see it, but I don’t

believe it!” Mathematician X is: : Archimedes Cantor Cohen
DNE Euler Gadel Machen.
X worked primarily : 1600s  1700s  1800s  1900s.

I
An explicit bijection F:N—Z is this:
When n is even, then F(n) =

When n is odd, then F(n) :=

c
The map f(k,n) = 2¥ - [1 + 2n] is a bijection from

NxNe»Z,. And f1(176) = ( , ).
P(P(3-stooges)) has many elements.
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To the interval J = (-%,%), define a bijection
9:(0,1)=>J by g(z) =

Using this ¢ and a trigonometric fnc, define a bijection
h:(0,1)=>R by h(z) =

f _
Repeating decimal 2.75 equals %, where posints

nld are n= and d=
Mod K:=47, the recipr. <%>K: €f0. K).
[Hint: 4] So z= €[0..K) solves 4 — 21z =g 2.

Essay question: Carefully write a triple—spaced, grammatical,
essay solving the problem.

D2: Let L(n) = [n® — n], where L:Z—Z. By induction
on n, prove that [Vn eN: 34 L(n) ]

Explicitly prove the base case. Explicitly state the induc-
tion implication, then prove that it holds for each n € N.
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