
GENERALISING CONJECTURES 
 
Lets re-state our question: Given two Natural Numbers n and i, Is (n,i) a possible 
configuration? (Given the notation we developed in the previous section) 
 
We have two variables in our question, n and i. One way to proceed in trying to find 
patterns is to keep one of the variables constant and change the other. We have kind of 
tried doing that with n. We tried (2,0), (2,1) and (2,2), and found some were possible but 
others were not. 
 
Just for now, lets try keeping i constant. First lets try (n,1). 
 
We know that (1,1) is not possible, but (2,1) is. We also know that (3,1) is not possible. 
How about (4,1) and (5,1)? While proving these, keep in mind the proofs of (2,1) and 
(3,1). 

1. (4,1) is possible/impossible 

2. (5,1) is possible/impossible 
 
 
 
 
 
 
 
 
 
 
 
 



3. (6,1) is possible/impossible 

4. (7,1) is possible/impossible 

 
Do you see a pattern emerging? Can you state it as a conjecture? Try and state it as an 
‘if and only if’ conjecture. (Hint: You will see (n,1) is possible for some values of n but 
impossible for others. Try and think about what sort of values of n it is possible for what 
values it is not possible for. Look at the proof for (2,1) existing and (3,1) not being a 
possible configuration and see how they can be generalised) 
 
For all n > 1, (n,1) is possible if __________ 
For all n > 1, (n,1) is possible only if __________ 
For all n > 1, (n,1) is possible if and only if _________ 
 
 
 



Now, try and prove the conjecture: 
 
Proof for: For all n > 1, (n,1) is possible if __________ 

Proof for: For all n > 1, (n,1) is possible only if __________ 

 
Proof for: (n,1) is possible if and only if __________ 
Since For all n > 1, (n,1) is possible if __________ 
And, For all n > 1, (n,1) is possible only if __________ 
Hence, For all n > 1, (n,1) is possible if and only if __________ 
 
What we did in this section was to take some examples, (2,1), (3,1), (4,1), (5,1) etc. For 
some we proved that the configuration was possible, while for others we proved that it 
was not. In the numbers for which it was possible, we found a pattern. We also saw a 
pattern in the numbers for which it was not possible. So, we were able to generalise 
from a few examples to all n > 1. This is somethings mathematicians do all the time. 
They find a bunch of patterns, and prove conjectures. Then they try to find patterns in 
those conjectures, and try to state a more general conjecture. 



 
What we did in this section 
1. We decided to explore a family of examples of our Conjecture 
2. We came up with a conjecture on that family of examples 
3. Introduction to ‘if and only if’ 
4. Proved our conjecture 
 
Some Help: 
For all n > 1, (n,1) is possible if n is even 
For all n > 1, (n,1) is possible only if n is even 
For all n > 1, (n,1) is possible if and only if n is even 
 
Now, try and prove the conjecture: 
 
Proof for: For all n > 1, (n,1) is possible if n is even 
If n is even, you can break the lines into pairs (from the definition of even). For each 
pair, make the two lines in that pair intersect. Now, each of the lines have exactly one 
point of intersection. Hence, (n,1) is possible if n is even. 
 
Proof for: For all n > 1, (n,1) is possible only if n is even 
We can translate this conjecture into: For all n>i, if n is odd, (n,1) is not a possible 
configuration 
Take any of the n lines. It has to intersect with exactly one other line for the 
configuration to work. Once you make two lines intersect at one point, no other line can 
intersect with either of those two lines. Otherwise, the lines would have more than one 
point of intersection. You can keep doing this. You will see that what you are forced to 
do is to pair up lines. Finally you have one line left, which will cannot intersect with any 
other line since they already have one point of intersection. Hence, it is impossible to 
create (n,1) if n is odd. 
 
Proof for: (n,1) is possible if and only if n is even 
Since For all n > 1, (n,1) is possible if n is even 
And, For all n > 1, (n,1) is possible only if n is even 
Hence, For all n > 1, (n,1) is possible if and only if n is even 


