Math 105

Spring 2005


Problem Set #1
(35 points)

Name:  







Work on the following problems to turn in Thursday, September 16.  Please make sure your work is clear, neat, and organized.  A reminder:  You may discuss these problems with each other, but your write-up and your submission must represent your own work written up independently of others.  

1. Induction.  Using Induction, prove Gauss’ formula (see page 21) for the sum of the first n integers.

2. Using Gauss’ Formula.  Using Gauss’ formula for the sum of the first n integers (see #1), find the sum of the numbers from 1 to 226.  

Explain how you would use Gauss’ formula to find the sum of the numbers from 17 to 226 (remember that Gauss’ formula always starts adding at 1…so what do you do if you need to start summing at 17?).  Show your work in finding this sum.

3. Poison.  Explain in detail, using modular arithmetic, and in complete sentences, the winning strategy for a variation to the basic game of Poison.  In this game, two players take turns picking 1, 2 or 3 chips and the last chip is “poison.” Who will win if there are 2673 chips on the board (and both players know the winning strategy)?

4. Multiplication.  Calculate 27 x 68 by (1) the method of doubling, (2) the method of doubling switching the role of the two numbers from 1 above, and (3) the “grid” method we did in class.

5. Some Details of Modular Arithmetic.  For a and b positive integers (actually it holds for all, including negative, integers) a ≡  b mod n if a and b have the same remainder when divided by n.  Give 5 different numbers that are equivalent to 3 mod 4.  Explain briefly how you went about generating these numbers?  What can you say about the difference between any two of these numbers you wrote down (i.e., if you subtract any two of these numbers you listed, you’ll get a number – what can you say about all these differences)?

6. Perfect Numbers.  Show your work in verifying that 28, 496, and 8128 are perfect numbers.  

7. Bank Codes.  Checks from any U.S. bank also use check digits to verify legitimate bank identification numbers, using mod 10 arithmetic.  The first eight digits identify the bank, with the ninth being the check digit.  The scheme here is a bit messier than the UPC or ISBN (leading actually to fewer undetectable errors, which is important to the financial markets):

7d1 + 3d2 + 9d3 + 7d4 + 3d5 + 9d6 + 7d7 + 3d8 + 9d9    ≡    0 (mod 10)

If 12200024 is Wells Fargo’s bank code, what must their check digit be?  Explain clearly why this is (and has to be) a unique check digit (it must have something to do with the fact that you will multiply this digit by the number 9)?

KEEP THIS PAGE

Final Project Alert.  Here are some ideas that might be of interest for your final group projects that build off of things we have talked about in class or are raised in Chapter 1 of Devlin.  Just to get your mind started thinking about the final project!
Nim.  Nim is a more complicated game, similar to Poison.  It is played using multiple piles of chips with similar rules.  Search the web (or other sources) for information on this game, write about its history and the game, and try to make and show various conjectures about winning strategies for some basic Nim games.  I am told that unlike in Poison, the proofs of these winning strategies have to do with representing numbers in binary (Base 2 where the only digits are 0 and 1).  

Historical Development of Particular Number Groups.  Examine the historical development of perfect (abundant, deficient) numbers, amicable numbers, figurate (triangular, and others) numbers, and the like, and present facts or conjectures about such numbers.

Construction of Number Concepts.  [This may be especially of interest to those who wish to teach young elementary students or be parents in the future.]  On page 10, Devlin states in the first paragraph that “At the age of about five or less, the typical child in an educated, Western culture makes a cognitive leap that took humankind many thousands of years to achieve:  the child acquires the concept of number.”  Read “Constructivism and Beginning Arithmetic (K-2)” by Constance Kamii from the 1990 Yearbook of the National Council of Teachers of Mathematics [get this article from me].  Use this article, and other sources you may find, to write on the concept of how individuals construct their own understanding of the counting numbers, and then find a creative way to present this visually in your “poster” presentation.

Mathematicians, Mathematical Subject Areas, Etc.  List the names of mathematicians, mathematical subject areas, early texts, etc. as you read them in the Prologue and in Chapter 1.  Focus on one of these and develop a project related to it.
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