
Knitted Monads

A desperate attempt to talk about Haskell at Maths 
Jam









Stitch diagram



Why Haskell?
● Purely Functional language
● No-side effects
● Referentially transparent
● Type algebra
● Category Theory



Category Theory
A category consists of objects and arrows (morphisms) that go between them

Category Theory terms turn out to be great abstractions for 
programming - particularly concepts like the “monad”



“a monad is a monoid in the 
category of endofunctors, 
what's the problem?”

James Iry, incorrectly attributing a 
quote to Philip Wadler in A Brief, 
Incomplete, and Mostly Wrong History of 
Programming Languages





● The Category of Food
● The Tortilla Endofunctor
● The Burrito Monad



Steps
1. Generate a 2-3 colour “palette”
2. Divide the image into rectangles
3. Get the average colour for each rectangle
4. Select the closest palette colour to each rectangle’s 

average



Interesting Maths No.0 - Quantization
● Used for displaying images with lots of colours on 

devices that can only display a few.
● Most popular algorithm: “median cut”
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Maths no.1 - how do you average colour?

This is wrong!



The right way to average colour

1. Sum the squares of the Red, Green and Blue values
2. Divide by the number of pixels
3. Square root back the result



Why?
R: 125, G: 125, B: 125

This is 4x brighter (not 2x)

R: 250, G: 250, B: 250



Starting with this





Python















My code is on github

https://github.com/RaphaelColman/
hintarsia

https://github.com/RaphaelColman/hintarsia
https://github.com/RaphaelColman/hintarsia
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