Discrete Mathematics:  Test 1


Name:  ________________________

1.  (10 pts)  Prove the following theorem about functions, providing a brief justification for each step.  Take "small" steps (one reason per line).
Theorem:  Let f  be a function from A to B, and let g be a function from B to C.  If f and g are both surjective, then g
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f  is also surjective.
Proof:                         
 

Statements




     Reasons

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________

____________________________________________________     ________________________
____________________________________________________     ________________________
2.  (5 pts)  Let x be a positive real number.  Define the concept logarithm base b of x.  “The log (base b) of x is ...”

3.  (5 pts)  Let L = {a, b} and M = {c}.  List 5 members of the language (LM)*.
4.  (5 pts)  Draw a binary search tree containing the following strings (according to alphabetical order):  {alto, bubble, cat, donut, elf, fly, gnu, hello}.  Be sure that your tree has the smallest possible depth.

5.  (5 pts)  Find a composition of f (x) = floor(x), g(x) = 2x, and                            h(x) = 
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2
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which maps each positive integer x to the largest power of 2 which is less than or equal to x.  For example, it should map 1 to 1, 2 to 2, 3 to 2, 4 to 2, 9 to 8, and 67 to 64.  Use the letters f, g, and h in your answer.
6.  (5 pts)  Prove (in a brief paragraph):  

For all real numbers x, ceiling(x - 1) = ceiling(x) - 1.
7.  (10 pts)    Consider the list L = < <a, b>, <d> >.  Evaluate:

(a)  head(L) = 

(b)  tail(L) = 

(c)  cons(<a>, L) = 

8.  (15 pts)  True or false?  If false, draw a simple counterexample.


a.  Every graph is a tree.


b.  Every planar graph is 3-colorable.


c.  Every graph is connected.
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