Math 266, Exam #2, Summer 2010	Name _______________________________________________
Instructions: Show all work.  On proofs, clearly explain your reasoning.  Unexplained leaps of logic, even if correct, will be treated as if it is false.  On take home quizzes, all work must be your own; you may not work together.
1. 
Determine whether the function  is onto if   (2 points each)
a. f(m,n) = m + n
yes
b. f(m,n) = m2 + n2
no

c. f(m,n) = m
yes

d.  f(m,n) = |n|
no

e. f(m,n) = m – n 
yes

2. What are the values of these sums, where S = {1,3,5,7}  (2 points each)
a. 
		16

b. 
		84

c. 
		176/105

d. 
		4
3. 
Find  (6 points)
15,150


4. 
Let P(n) be the statement that  where n is a positive integer. (10 points)
a. What is P(1)?
1
b. Show that P(1) is true, completing the basis step of the proof.



c. What is the inductive hypothesis?
Assume P(k) true, then P(k+1) is true.
d. What do you need to prove in the inductive step?


e. Complete the inductive step.




f. Explain why these steps show that this inequality is true whenever n is a positive integer.
If it’s true for k=1, and also true for k+1, then it’s true for 2, and if true for 2, then for 3, and if for 3, then for 4 and so on… forever.
5. 
For which nonnegative integers n is ? Prove your answer. (10 points)







6. 
Prove that in the Fibonacci sequence  when n is a positive integer. (10 points)
N=1


Assume n, prove for n+1


By definition






7. How many strings are there of lowercase letters of length four or less? (8 points)
475,254 (assuming no string of length 0)





8. How many functions are there from the set {1,2,…,n} where n is a positive integer, to the set {0,1}	(3 points each)
a. That are one-to-one.
Answers may vary, such as: Onto also: n(n-1)
Not onto: (2n)
b. That assign 0 to both 1 and n?
2n-2

c. That assign 1 to exactly one of the positive integers less than n?
2(n-1)

9. Suppose that every student in a discrete math class of 25 students is a freshman, a sophomore or a junior. (4 points each)
a. Show that there are at least nine freshman, at least nine sophomores, or at least nine juniors in the class.
Suppose that we divide 24 children evenly between the three groups.  That leaves 8 students in each group.  The 25th student then must go in one group, so one group will have at least nine students.  If we don’t divide the first 24 students evenly, there will already be 9 students in one group.



b. Show that there are either at least three freshman or at least 19 sophomores or at least five juniors in the class.
Consider the case with 2 freshman, 18 sophomores and 4 juniors.  That’s 24 students.  The 25th student will have to be in at least one of these groups. (incidentally, you can also demonstrate this case-by-case, since there are only three cases: 3 freshmen + 19 sophomores makes it impossible to have 5 juniors; 3 freshman + 5 juniors makes it impossible to have 19 sophomores; 19 sophomores + 5 juniors makes it impossible to have 3 freshmen).

10. A coin is flipped eight times where each flip comes up either heads or tails.  How many possible outcomes  (4 points each)
a. Are there in total?
256



b. Contain exactly three heads?
56



c. Contain at least three heads?
219



d. Contain the same number of heads and tails?

70
11. Thirteen people on a softball team show up for a game. (3 points each)
a. How many ways are there to choose 10 players to take the field?
286


b. How many ways are there to assign the 10 positions by selecting players from the 13 people who show up?
1,037,836,800



c. Of the 13 people who show up, three are women.  How many ways are there to choose 10 players to take the field if at least one of those players must be a woman?

285



12. A club has 25 members.  (3 points each)
a. How many ways are there to choose 4 members of the club to serve on an executive committee?
12,650

b. How many ways are there to choose a president, vice president, secretary and treasurer of the club, where no person can hold more than one office?
303,600
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