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People think differently 

Same content, different cognitive features 

Switch to a more accessible representation 

Expose conceptual links
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Given statement in first representation 

Set of alternative representations 

No available translations 

Small/no applicable datasets
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Representation s
Cohesive set of tokens, types, tactics, 
patterns, and laws 

Intuitive boundaries (usually) 

Can be combined in complex ways 

Need to describe them!



let Algebra = representation 

  import tokens from real_numerals; 
  import tokens from latin_alphabet; 

  mode sentential; 
  rigorous true; 

  types integer, real, formula, proof;
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  tokens |, =, >, < where  
    type = integer !-> integer !-> bool; 
  tokens +, -, ×, ÷, ^ where 
    type = integer * integer !-> integer; 
  token ∑ where 
    type = ‘a set !-> (‘a !-> integer) 
              !-> integer;

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25



  pattern binaryOperation where 
    holes = {integer: 3, 
             integer * integer  
               !-> integer: 1}, 
    tokens = [=]; 

  laws +associative, +commutative,  
       *associative, *commutative, …; 
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  tactic rewrite where laws = 1, 
                       patterns = 1; 
  tactic calc where laws = 0, 
                    patterns = 1; 
  tactic induction where laws = 2, 
                         patterns = 1; 

end;
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Links between representations 

What fill the same role? 

Problem-independent



Correspondences



Correspondences



Correspondences

First representation properties



Correspondences

First representation properties

Second representation properties



Correspondences

First representation properties

Second representation properties

Relationship strength
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Strength

Measure of suitability 

Perfect is 1, meaningless is 0 

Any real value in between
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Difficult to think of 

Many correspondences 

More usually better
Automate it!
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token 1 token dot 1.0

token 1 : { type = int }

token dot : { type = arrangement }

type int type arrangement 1.0
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Domination

Multiple derivations 

More specific rules, or stronger rules, 
dominate 

How to replace?
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Derivation children

Enforce acyclicity (to avoid infinite loops!)
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Recommend other things 

    Films, books, music → all together 

Post-hoc rationalisation
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Generalising
Set of structures 

Each           is a tuple 

Set     contains atoms 

Set     contains predicates on  

Function      assigns probabilities to atoms
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