General Instructions for the Final Exam

1. The final exam is in two components: a departmental component and a component written by your instructor.

2. The departmental component of the exam is closed book and closed note.

3. The instructor portion of the exam is open book.

4. Approximate answers may be rounded to the nearest two decimal places, unless an exact value is specifically required.
5. Work must be shown on all problems to receive any partial credit.

Name _____________________________________
          Instructor’s Final Exam

Math 116, Spring 2007
1. Given the following preference schedule:

	#voters
	10
	6
	5
	4
	2

	1st
	A
	B
	B
	C
	D

	2nd
	C
	D
	C
	A
	C

	3rd
	B
	C
	A
	D
	B

	4th
	D
	A
	D
	B
	A


a. Find the ranking of all four candidates in this election using the recursive Plurality Method. (6 pts.)
b. Does this election violate the Condorcet Criterion?  Explain your reasoning. (4 pts.)

2. For each of the following pairs of tables, indicate which paradox is being exemplified.  Explain which information leads you to your conclusion.
a. (5 pts.)
	Seats in apportionment: 200

	State
	Population
	SQ
	LQ
	Apportionment

	Mixa
	470
	9.4
	9
	10

	Pamin
	4515
	90.3
	90
	90

	Quirtel
	5015
	100.3
	100
	100

	Total
	10,000
	200.0
	199
	200


	Seats in apportionment: 201

	State
	Population
	SQ
	LQ
	Apportionment

	Mixa
	470
	9.45
	9
	9

	Pamin
	4515
	90.75
	90
	91

	Quirtel
	5015
	100.80
	100
	101

	Total
	10,000
	201.0
	199
	201


b. (5 pts.)


	Seats in apportionment: 50

	State
	Population
	SQ
	LQ
	Apportionment

	Mixa
	150
	8.33
	8
	8

	Pamin
	78
	4.33
	4
	4

	Quirtel
	377
	20.94
	20
	21

	Ocha
	295
	16.40
	16
	17

	Total
	900
	50.0
	48
	200


	Seats in apportionment: 50

	State
	Population
	SQ
	LQ
	Apportionment

	Mixa
	150
	8.25
	8
	8

	Pamin
	78
	4.29
	4
	5

	Quirtel
	385
	21.18
	21
	21

	Ocha
	296
	16.28
	16
	16

	Total
	909
	50.0
	199
	200


3. Using the data in the table below and Kruskal’s algorithm, find the length of the minimal spanning tree (MST) that connects all the cities in the chart.  Draw a graph that represents your solution tree. (10 pts.)
	
	Buffalo
	Chicago
	Denver
	Memphis
	Miami
	Omaha
	Raleigh

	Buffalo
	*
	522
	1508
	899
	1409
	971
	605

	Chicago
	522
	*
	996
	530
	1329
	459
	784

	Denver
	1508
	996
	*
	1040
	2037
	537
	1661

	Memphis
	899
	530
	1040
	*
	997
	652
	728

	Miami
	1409
	1329
	2037
	997
	*
	1641
	819

	Omaha
	971
	459
	537
	652
	1641
	*
	1214

	Raleigh
	605
	784
	1661
	728
	819
	1214
	*


4. Consider the triangle formed by three vertices in a network shown below.


[image: image1]
a. Does this network have a Steiner point?  Why or why not?  (4 pts.)
4.b. Find the distance from A to B.  [Hint: use the Pythagorean theorem: a2+b2=c2.] 

(4 pts.)

c. Find the length of the minimal network.  (3 pts.)

5. Company QRS has recently discovered that its profits are decreasing at a rate of 10% per month.
a. If the company made $143,000 in January, how much money did they make in February? (2 pts.)

b. How much money did they make in December? (3 pts.)

c. How much money did the company make over the entire year?  (5 pts.)

6. A population grows according to the logistic model, with growth parameter r = 0.8 and initial population given by p0 = 0.3.
a. Find p1 through p5. (5 pts.)
b. Determine if the population is attracting, periodic, stable or chaotic. (2 pts.)
A second population grows according to the logistic model, with growth parameter r = 3.51 and p0 = 0.4.

c. Find p1 through p10. (7 pts.)

d. Determine if the population is attracting, periodic, stable or chaotic. (2 pts.)

7. Consider a normal deck of 52 cards.
a. How many possible hands of three cards are there?  Write your answer in permutation or combination notation.  (4 pts.)

7.b. What is the number of ways you can get all three face cards in a three-card hand?  (4 pts.)

c. What is the probability of pulling three face cards in a three-card hand?  (3 pts.)

d. What is the probability of NOT getting three face cards?  (4 pts.)

8. A circular spinner is divided up into 18 coloured wedges of equal size.  The wedges are coloured blue, green, white, red and yellow.  There are 4 blue wedges, 5 green wedges, 3 white wedges and 5 yellow wedges.
a. Give the probability space for the circular spinner. (6 pts.)

b. What is the probability of landing on either a white or blue wedge? (4 pts.)

c. What are of the odds for landing on a green or red wedge?  (4 pts.)
d. What are the odds against landing on a yellow or a green wedge? (4 pts.)
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