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Aren’t patterns nice? Isn’t it tempting to 
believe that patterns - once recognized - 
always hold? This is often the nature of 
scientific reasoning: do a series of 
experiments, observe relationships, and 
determine that various quantities seem 
related in a certain way. The period table in 
chemistry, for instance, is one pattern that 
seems to hold and work phenomenally well, 
Hooke’s Law for springs looks grand (given 
that it is awfully difficult to analyse forces 
on a coiled piece of wire directly), and 
Kepler’s laws of planetary motion, first 
formulated on patterns observe in 
astronomical data, were later established to 
be correct. Intelligence tests often ask as to 
recognize patterns and establish the next 
number in a sequence (e.g. 2, 4, 6, 8, then 
what?) and many teachers hand their 
students worksheets whose goal seems to 
simply be “find the pattern.”  
 
But mathematicians are leery of patterns. 
Although they delight in seeing them, and 
often will use them to guide them in their 
work, they will never trust that they hold. 
And the goal of this newsletter is to show 
why!  
 
Here’s a fine collection of sequences whose 
patterns seem clear, but only one of which 
actually follows through. What you first 
think might be true in all but one case turns 
out to be absolutely false. Have fun playing 
with these examples! 
 
FACTORING FACTORIALS: 
Recall that . 
 
Now:  1! = 1 has one factor. 

2!=2 has two factors. 
 3!=6 has four factors. 
 4!=24 has eight factors. 
 5!=120 has sixteen factors. 
 
How many factors does 6!=720 possess? 
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DOTS ON A CIRCLE: A classic!  

 
What’s next? (Assume dots are 
appropriately spaced so that no three line-
segments are concurrent within the circle.) 
 
POLYNOMIAL POWERS: 
Here’s a polynomial  function that’s also 
exponential? Consider:  

      

Verify that:  ,  
, 
, 
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So ? 
 
PRIMES GALORE! 
a) 31, 331, 3331, 33331, 333331, and 
3333331 are each prime. Surely 33333331is 
too!?! 
b) The following are all prime.  
 

 

 
Is  always prime? 



c) Is  always prime? 
(Try n = 0, 1, 2, 3, … ) How about 

 and ? 
 
d) The following alternating sums are prime. 

 

Are all such sums prime? 
 
e) In how many ways can one stack two or 
more blocks connected by a string so that 
the second block lies either to the right or 
above the first block? Always prime? 

 
 
DIGITS AFTER THE DECIMAL: 
The first digit after the decimal point of the 
sixth root of n for n=2, 3, 4,… gives the 
sequence: 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 5, 5, 5, 
5, 6, 6, 6, 6, 6, 6, … (One 1, two 2s, three 
3s, four 4s, five 5s, six 6s.) What’s next? 
 
THE POWERS OF THREE: Look at the 
powers of three: 3, 9, 27, 81, 243, 729, 2187, 
6561, 19683, 59049, 177147, 531441, …. 
Count the number of digits in each number 
to get the sequence: 1, 1, 2, 2, 3, 3, 4, 4, 5, 5, 
6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, …   
So then, how many digits does  possess? 

FIBONACCI FIBS? Recall from last 
month’s newsletter that the Fibonacci 
numbers are given by 1, 1, 2, 3, 5, 8, 13, 21, 
34, 55, ….   
 
Ones, Threes, and Fives:  In how many 
ways can one write a number n as a sum of 
1s, 3s, and 5s (order considered relevant)?  
  1:    1 one way 
  2 :   1+1: one way 
  3:    3 = 1+1+1: two ways 
  4:    1+1+1+1= 3+1= 1+3: three ways 
  5:    5=1+1+1+1+1=3+1+1=1+3+1=1+1+3   
  6:    eight ways.            five ways 
  7:    How many? Fibonacci? 
 
Focus on Fives: In how many ways can one 
write n (for ) as a sum involving at 
least one 5, order unimportant? 
  5:  5 one way 
  6:  5+1 one way 
  7:  5+2=5+1+1 two ways 
  8:  5+3=5+2+1=5+1+1+1 three ways 
  9: 5+4=5+3+1=5+2+2=5+2+1+1 
                             =5+1+1+1+1    five ways 
10:  eight ways 
11:  How many? Fibonacci? 
 
Stacking Pennies: Place n pennies in a row. 
In how many different ways can one stack 
pennies over this base row so that each new 
penny touches exactly two pennies in the 
row below it and each row is contiguous? 

 
Every second Fibonacci number? 
 
RESEARCH CORNER:  
Challenge: Show that the polynomial on the 
previous page giving powers of two actually 
counts the number of pieces in the “dots on 
the circle” puzzle! 
Research: Find formulae for some of the 
remaining sequences presented.  
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