Cellular Automata 
Fill in the following one-dimensional CA using this rule…

If the three cells above a cell are all white or all black, make the cell white, otherwise paint it black.


For example…


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


The Game of Life
Use the following rules to fill in the grids…

1) If a cell had less than two neighbours last round, make it white (dies of loneliness).

2) If a cell had two neighbours last round, leave it as it is (cell happy).

3) If a cell had three neighbours last round, make it black (cell happy or reproducing).

4) If a cell had more than three neighbours last round, make it white (dies of overcrowding).

If you find this hard, write in the number of black neighbours for cells that might be affected to start with…
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Methinks it is like a weasel.
In “The Blind Watchmaker”, Dawkins outlines another program which constructs the sentence “Methinks it is like a weasel” (from Hamlet). We don’t have time to run this ourselves, but we can try a simpler example to get you use to how Genetic Algorithms work. For this program, we’re going to try and just generate “weasel”.

The first thing you’ll need is to be in groups of four – each group split into two pairs. You’ll also need a dice or six bits of paper with the numbers one to six written on them (one number per bit of paper).

The algorithm.

Population

We’ll start with a random selection of letters written out as gibberish “words” (below). This is our initial population of “genes”. We compare these words with the target word “weasel” and see how many letters/genes are correct and in the right place. This is our “score”. 

Selection

We then pick the best two words from our population. The rules for picking the best are…

· If there’s more that two words with the same score, use the bits of paper/dice to randomly pick from them (assign each a number and draw paper numbers until one comes up). 

· If there’s only one top one, pick the next best as well. 

· If there aren’t any good ones, go back to the last step and repeat it. 

Once you have two words, use your paper/dice to randomly pick a position to split the genes and cross them over…

Breeding

Genes 1  2  3  4  5  6



e.g. 1234 and 4321 crossed at position 2 







gives 1221 and 4334.

  Split @ position1
Split @ position 6


Repeat the two new words three times each to give a new population of six.

Mutation

For each word separately, generate a number between one and six. Count along the letters/genes that amount, and then randomly (flip a coin) change the letter picked to the next one up in the alphabet, or change it to the letter next down the alphabet ( e.g. A becomes B or Z).

Reassess how many letters match their correct value and position in “weasel”, and repeat the process. We’ll do two rounds, then collate the best and do another two based on those and see how far we get.

We’ll do the first few bits together. Remember the target phrase is “weasel”…

a) Initial population



b) Split at point 3



Score

1: vreedm
0 letters correct

tebfyz and curdey

2: tebfyz
1 letter correct


become

3: curdey
1 letter correct


tebdey and curfyz

4: adsebx
0 letters correct

5: yzqddd
0 letters correct

6: rrzbgk
0 letters correct

c) New population is 
d) Now mutate these to give the new test population and go to a)…

tebdey 

tebdey 

tebdey 

curfyz 

curfyz 

curfyz 

Do another round then stop…

Time








