Honor Precalculus

Car Clumps


_______________________



May Problem of the Month    


   (name)




Statement of the problem

On a certain one lane road in Mathland, no two cars want to go the same speed.  

(I suggest naming the cars  “1”,”2” and “3”,… suggesting their relative speeds.)  

Definition:  A “clump” of cars consists of one or more going at the same speed.  

You are to explore the problem of “the average number of clumps” for the n! possible arrangements of n cars on the road.




     Example using two cars

(“2” likes a faster speed than “1”.)

      The two possible arrangements (on this one lane road moving left to right) 

are “1”,”2”                          and   “2”,”1”   

Consider        “1”,”2”.    Since “1” moves slower than ”2”, each car forms its own clump.

Now consider “2”,”1”.   Since “2” gets stuck behind ”1”, only one clump is formed.

           The average number of clumps is    (2 +1)/2 = 1.5 




 Your Turn to generate data

For three cars “1”, ”2”, and ”3”, there are six possible arrangements

 
Arrangement:
 “1”, ”2”, ”3”
  “1”,”3” ,”2”     and so forth

   
# of clumps
         3
 
          2
 
 …

resulting in the average number of clumps (3+2+2+2+1+1)/6  =  1.83. 

For four cars, there are 24 arrangements (4!).  As the number of cars increase, the possible arrangements go to 120, 720, 5040, …  working WAY too hard so look for the mathematical pattern and explain why it works. 



Good Luck.  Enjoy.

