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Homework #1
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October 3, 2001

Donald Chinn


Written homework is due at the beginning of class on the day specified.  Any homework turned in after the deadline will be considered late.  For this assignment, no late homework will be accepted.


Please staple all of your pages together (and order them according to the order of the problems below) and have your name on each page, just in case the pages get separated.  Write legibly (or type) and organize your answers in a way that is easy to read.  Neatness counts!


For each problem, make sure you have acknowledged all persons with whom you worked.  Even though you are encouraged to work together on problems, the work you turn in is expected to be your own.  When in doubt, invoke the Gilligan’s Island rule (see the course organization handout) or ask the instructor.

* * *

Regular problems (to be turned in) :

1.  Prove by induction on n that for all integers n > 4, 2n > n2 .

2.  Weiss, 1.5.  Also, prove by induction on the length of the binary representation of N that the function produces the correct output.
3.  Weiss, 1.13.  Write real code, not pseudocode.  (If you want to get a head start on reacquainting yourself with VC++, put your class template in a .h file, create a .cpp file that uses it, and then run your program.  In any case, you need only turn a paper solution to this problem.)

4. a. 2.1.

b. 2.7a, fragments (3) through (6).  (Do part a) for each of the last 4 program fragments.)

5.  2.12.  (Please look at 2.11 before doing this problem.)

* * *

Suggested problems (highly recommended, but not to be turned in) :

1.  Prove by induction on n that 
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2.  Is the following a correct proof by induction?  If not, why not?

Proposition: All horses are the same color.

Proof: The proof is by induction on the number of horses.

Basis step.  There is only one horse.  Then clearly all horses have the same color.

Induction hypothesis.  In any group of up to n horses, all horses have the same color.

Induction step.  Consider a group of n + 1 horses.  Discard one horse; by the induction hypothesis, all the remaining horses have the same color.  Now put that horse back and discard another; again all the remaining horses have the same color.  So all the horses have the same color as the ones that were not discarded  either time, and so they all have the same color.

3.  Weiss, 1.14.

4.  2.2

5.  2.4

6.  2.10

7.  2.11

8.  2.18

9.  2.25
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