Probably a Code? - Solution

Comparing the frequency of letters in the English language with the frequency of letters in the coded text, there is hardly any resemblance. In fact, most of the letters in the coded text have similar frequencies. This indicates that there is more than just a simple substitution cipher. From solving another Nrich cipher problem, I recognised that this was typical of a Vigenere cipher. However, there are ways we can check this assumption, as explained below.
Frequency in coded text
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Frequency in English language
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Let us first consider the strings of 5 repeated characters: How likely are we to find a repeated string of 5 letters in a random jumble? Given a string of 5 letters which are not necessarily distinct, there are 
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 possible permutations (each letter can be one of 26 letters). So given 2 random strings of 5 letters there is a 1 in 11 881 376 chance that they are the same. Since we have 1776 characters in the code, we have 1776-4=1772 strings of 5 letters. The chance of 2 being the same is: 1772C2
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 (the number of pairings multiplied by the probability of 2 being the same). So the probability of this happening 7 times in the same set of 1776 characters is approximately 
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 or about 1 in 2 million. In other words, it would appear that the code we have been given is almost certainly not random, and these 5 letter strings are significant.
To investigate them further, we count the number of character between each of the 7 5-letter repeats, finding:

	5 letters
	Characters between 1st letters of each repeat

	hpkju
	115

	cqiog
	795

	hgzwp
	35

	jyqeo
	670

	nkqqu
	550

	uonct
	430

	kzvkm
	490


We notice that all these numbers are multiples of 5: indeed, 5 is the only common factor of all 7 numbers. Hence we can deduce that if this is a Vigenere cipher, we are looking for a 5 letter codeword. The fact that all the numbers are multiples of 5 also backs up our assumption that we have a Vigenere cipher. 
Analysing the frequency of every 5 letters, starting with the first letter, we see a pattern, which matches up well to the frequency of letters in the English language if we set with N in the code to A, O to B, P to C, etc. So the first letter of our codeword is N.
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Continuing in this way with the other 4 sets of letters, we discover, (perhaps unsurprisingly!) that the codeword for this Vigenere cipher is NRICH. We end up with the text:

IAMALREADYFARNORTHOFLONDONANDASIWALKINTHESTREETSOFPETERSBURGH…

We can easily add spaces to this, obtaining:

I am already far North of London, and as I walk in the streets of Petersburg… 

A quick Google of this passage, and we discover that the text encrypted is a paragraph of Letter 1 from Frankenstein by Mary Shelley. =)
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