
a. This question is quite simple once you envision the parallelogram as a rectangle instead.  
By doing this it is clear that the question becomes the following: How many unique paths 
exist in a 4 x 5 Cartesian coordinate system connecting two diagonally opposite points in 
which all paths are grid-like relative to the Cartesian system.   

 
It is clear that for this specific system/ network, all paths must include 4 vertical subpaths 
and 3 vertical subpaths in order to connect corner to corner.  Thus 7 subpaths must join 8 
nodes (letters in this problem).  From combinatorix, therefore, we know the number of 
unique paths, and thus ways to spell “ARMY MATH,” is represented by 
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Easily computed, there are 35 unique paths in which to spell ARMY MATH in the given 
configuration. 
 
To expand this to any phrase consisting of two words with the same number of letters (n), 
we simply construct a generalized network of nodes.  So in this general case, the network 
would consist of n x n+1 nodes.  Thus 2n-1 subpaths, n vertical and n-1 horizontal, would 
be needed to complete the path from corner to corner.  And just as before, the number of 
paths, by combinatorix, is represented by the expression 
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Geometrically, the idea behind the latter combination is that in order to get from point A 
to point B, 2n-1 links subpaths must be made.  However we must ‘choose’ n of those 
subpaths, no more no less, to be in a certain direction (based on an arbitrary configuration 
of the Cartesian network).  Hence (2n-1) C n (which is equivalent to (2n-1) C (n-1), 
making the Cartesian configuration arbitrary). 

 
b. The first battle is to determine what N(i) is.  To do this, we break it into two parts: a) 

i=even, b) i=odd. Now we begin looking for patterns.  We see that we have a choice 
between either a short jump (1 space) or a long jump (2 spaces). In order to get from 0 to 
4 we must move a total 4 spaces via either method.  The possibilities are: 

a. 4 short jumps (0 long jumps) 
b. 2 short jumps (1 longs jump) 

i. Short, short, long 
ii. Short, long, short 

iii. Long, short , short 
c. 0 short jumps (2 long jumps) 

Therefore, there are 5 unique ways to get from 0 to 4 
In order to get to 0 to 5 we must move a total of 5 spaces via either method.  The 
possibilities are: 

a. 5  short jumps (0 long) 
b. 3 short jumps (1 long) 

a. Short, short, short, long 
b. Short, short, long, short 
c. Short, long, short, short 



d. Long, short, short, short 
c. 1  short jump (2 long) 

a. Short, long, long 
b. Long, short, long 
c. Long, long, short 

Therefore there are 8 unique was to get from 0 to 5. 
 
Now we must look at our path decision making a different way.  Let’s start with moving 
from 0 to 4. 
 
a. Way A: 4 total jumps (none long), mathematically equiv to 4 C 0. 
b. Way B: 3 total jumps (2 short, 1 long), mathematically equiv to 3 C 1. 
c. Way C: 2 total jumps (2 long), mathematically equiv to 2 C 2. 

 
Thus the total number of unique paths from 0 to 4 is equal to 
4 C 0  +  3 C 1  +  2 C 2  = 8 
 
Now 0 to 5: 
 
a. Way A: 5 total jumps (none long), mathematically equiv to 5 C 0. 
b. Way B: 4 total jumps (3 short, 1 long), mathematically equiv to 4 C 1. 
c. Way C: 3 total jumps (1 short, 2 long), mathematically equiv to 3 C 2. 
 
Thus the total number of unique paths from 0 to 5 is equal to 
5 C 0  +  4 C 1  +  3 C 2  = 11 
 
Therefore we can extrapolate this pattern to two different function for both cases (i=even 
or i=odd) 
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In computing a couple terms it is quick to see that N is equivalent to F (where F is the 
Fibonacci sequence). The first terms of N are 1,2,3,5,8,13…   
 

The next question therefore is quite simple.  
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converges.  Because we all are familiar with famous recurring mathematical expressions 
we know that the sequence converges to ϕ the “Golden Ratio” approximately 1.618. 
 
And lastly N(2007) =  
198470799785191903011140760363021458421701655539934870147692
262508845743139380833507958827493324229501408477400165817243
942324567298371808617274593168211714748509936647709836525836
069785126294092395428541354336171475253015897885961670053186



207996243926384405664850904984452770764859061825158912814837
950382674739740432807486424625519185352610031946279059360137
074345999907849449687762001103114254645369438708501167897771
 
Mathematica code: 
 

f[j]= 

‚
n=0

j−1
2 Hj − nL!

n! j − 2 n !H L ; 
 

f[2007] 


