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1. p1 ◦ ⟨f, g⟩ = f ,

2. p2 ◦ ⟨f, g⟩ = g,

3. ⟨p1, p2⟩ = id,

4. ⟨f ◦ h, g ◦ h⟩ = ⟨f, g⟩ ◦ h,

5. f × g = ⟨f ◦ p1, g ◦ p2⟩,

6. ⟨f ◦ h, g ◦ k⟩ = (f × g) ◦ ⟨h, k⟩,

7. (f ◦ h)× (g ◦ k) = (f × g) ◦ (h× k),

8. idA × idB = idA×B,

9. eval ◦ (Λ(f)× id) = f ,

10. Λ(eval) = id,

11. Λ(f ◦ (g × id)) = Λ(f) ◦ g,

12. [[xi]]∆ = pi,

13. [[λx : A.M ]]∆ = Λ([[M ]]∆∪{x}),

14. [[(M N)]]∆ = eval ◦ ⟨[[M ]]∆, [[N ]]∆⟩,

15. [[⟨M,N⟩]]∆ = ⟨[[M ]]∆, [[N ]]∆⟩,

16. [[fst(M)]]∆ = p1 ◦ [[M ]]∆,

17. [[snd(M)]]∆ = p2 ◦ [[M ]]∆,

18. [[x]]∆∪{x} = p2,

19. [[M ]]∆∪{x} = [[M ]]∆ ◦ p1 if x is not free in M ,

20. [[M [N/x]]]∆ = [[M ]]∆∪{x} ◦ ⟨id, [[N ]]∆⟩,

21. Fix = eval ◦ ⟨id,Fix⟩,

22. [[recx.M ]]∆ = Fix ◦ Λ([[M ]]∆∪{x}).


