Math Analysis I
HW 1

Due 01/31/2013

1. For two sets A and B show that the following statements are equivalent.

a) ACB
b) AUB=B
c) ANB=A

Hint: Show that a) = b), b) = ¢) and ¢) = a)

2. Establish the following set theoretic relations:
a) AUB=BUA, AN B = BN A (Commutativity)
b) AU(BUC)=(AUB)UC, An(BNC)= (AN B)NC (Associativity)
c) AU(BNC)=(AUB)N(AUC) and AN(BUC) = (AN B)U(ANC) (Distributivity)
d) ACB < B°C A°
e) A\B=ANB*
f) (AU B)° = A°N B¢ and (AN B)¢ = A°U B® (De Morgan’s laws)

Note that for A C R,the complement of A, written A°, refers to the set of all elements of
R not in A. Thus,

A= {zeR: z ¢ A}

3. Use the induction argument to prove that
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for all natural numbers n > 1.

4. Use the induction argument to prove that n®+5n is divisible by 6 for all natural numbers
n>1.




5. Let f, g be two functions defined from R into R. Translate using quantifiers the following
statements:

1. f is bounded above;
f is bounded;

[ is even;

f is odd;

f is never equal to 0;
[ is periodic;

f is increasing;

f is strictly increasing;
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f is not the 0 function;
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. f does not have the same value at two different points;
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. [ is less than g;
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. f is not less than g.

6. Consider the four statements

(@) 3zeRVYyeR z4+y>0;
() VzeR3IyeR z+y>0;
(¢) VzeRVyeR z+y>0;
(d IzeRWEeER 3®>=z.

1. Are the statements a, b, ¢, d true or false ?

2. Find their negations.

7. Show by induction that if X is a finite set with n elements, then P(X), the power set
of X (i.e. the set of subsets of X), has 2" elements.




