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PROBLEM 1. Suppose that Z is a family of inductive sets. Prove that N7 is

an inductive set.

- See Whwve 10,24, 04,
notea

PROBLEM 2: For each prime positive integer £, let Dy = {n € N : k divides
n, i.e there is a positive integer m such that n = km}. Is D = {Dy : kis a pnme}
a partition of N\{1}7? [Recall that 1 is not a prime.] Explain.
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PROBLEM 3: Define a relation on N x N by (a,b) ~ (x,) © ay = bx. ~is
reflexive and symmetric. (i.) Using the arithmetic of N, prove that ~ is an
equivalence relation by showing that it is transitive.(ii.) The collection of all ~
equivalence classes, denoted by (N x N) / ~ [and often referred toas Nx N
modulo ~] will be defined to be Q*. Let y : Nx N - Q" be the natural, or

canonical, map from N x N onto Q. Suppose the Z € Q*. Is y~'(£) finite or
infinite? Explain.

(1) 2L Sabiies o QUi 7
GO W T e QY o |
el T e 7 (V) {(wm} | ne i
s 2R 0B () ek Gk,
PROBLEM 4. Prove or give a counter-example to the statement;
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PROBLEM 5. Define a function sumab : Z x Z - Ny by sumab((m,n)) = |m|
+ |n). Note that sumab™'(0) = {(0,0)} and
sumab™ (1) = {(1,0),(0,1),(-1,0),(0, 1)}.
(i.) Find sumab~'(3) on the chart below. M is the origin.
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(ii. ) How many elements does sumab™' (1) have? Explain. \L ) ) g
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' PROBLEM 6. Explam why szN is countable.. s
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