UBE 501
DISCRETE MATHEMATICS  Fall 2015
Questions #3
1. In the questions below determine whether the rule describes a function with the given domain and codomain.

a) f  N  N where 
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b) h  R  R where 
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c) R  R where 
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d) F  Z  R where 
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2. Determine whether each of these functions is a bijection from R to R.
a) f(x)=2x+1
b) 
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c) 
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3. Suppose g  A  B and f  B  C where A  1234, B  abc, C  2810, and g and f are defined by g  (1b)(2a)(3b)(4a) and f  (a8)(b10)(c2). Find  f  g,  f1 and  f  f1.


4. In the questions below find the inverse of the function f or else explain why the function has no inverse.

a) f  A  B where A  abcB  123 and f  (a2)(b1)(c3).

b) f  R  R where f(x)  2x.

c) f  Z  Z where f(x)  {
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5. If f and 
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 are one-to-one, does it follow that g is one-to-one. Justify your answer. 
6. Show that if x is a real number and m is an integer, then 
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7. Show that the union of two countable sets is countable (Read the definition of “countable set” carefully; Consider all different cases).
8. In the questions below determine whether the set is finite or infinite. If the set is finite, find its size.

a) x  x  Z and x2  10.

b) P(abcd), where P denotes the power set.

c) 1357….

d) A  B, where A  12345 and B  123.

9. Prove that between every two rational numbers ab and cd

a) there is a rational number.

b) there are an infinite number of rational numbers.

10. In the questions below find a formula that generates the following sequence a1a2a3….
a) 1520253035….

b) 109080706….

c) 2,0,2,0,2,0,2,....

d) 0,2,0,2,0,2,0,....
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