Convincing your boss
Boss: Build a net diagram with 12 rungs to generate the permutation 612345 (home: 123456) (a 6-cycle)

You: I can’t

Boss: Succeed, or you’re fired.

You: (Thinking to self…) My only hope is to prove to my boss that it’s not my weakness/inability, it simply can’t be done.

You need a very convincing argument=proof

Thm: 12 rungs can not generate the permutation 612345.

Proof:

Ground rules for writing a proof:

1. Assume only those things which the reader knows to be true.

2. Make logical (valid) deductions to be able to state new truths.

3. Conclude with what you are trying to prove.

Proof:

Start by defining the parity of a permutation.

(Note: Introduce definitions, (new language) as needed.)Note that home has even parity, because it has 0 inversions.

(Here you bring the reader 1 step closer to the conclusion, and helped him/her understand the definition.) 

Also note that the permutation 612345 has odd parity.

Claim: Each rung in a net diagram changes the parity of the permutation.

Proof of claim: 
If the rung swaps two numbers a and b, they each change order with repeat to k elements, where k is the of vertical lives between a and b.  Also, a and b swap with respect to each other.  This yields 2K+1 swaps-which is added.

(A bit of proof is required any time the reader is asked to take a big stop.   Call such things either “claim” or lemma”.)
So, any net diagram that starts with home, which is even, and has 12 rungs, which is also ever, must result in an even permutation.

(Put together other things you already said)

Such a set diagram, therefore, can not give an odd permutation such as 612345.

This kind of proof is called “Direct” because it is always moved from premise, to conclusion. (forward).

Thm: If k^2 is even, then k is even.
Proof:

Def: an integer k is even if k=2*l for some integer l.


Suppose k is odd, then


Def:an integer k is odd if k=2*l+1 for some integer l.

Assume k^2 is even and supposed k is odd.  Then k=2(l+1) for some l c- Z7.

But if k=2l+1

           k^2=(2l+1)^2

           =4l+4l+1

(show now that 4l^2+4l is even)

=2(2l^2+2l)+1

Since l c-Z7, 2l^2+2l is also c- Z7

L*tm=2l^2+2l

Then k^2=2mel which is odd.

