
Exercises
E0.1 [27Y]

E0.2 ⋆ Show that addition is associative.

Solution 1. We want to show that

∀𝑛,𝑚, 𝑘 ∈ ℕ , (𝑛 + 𝑚) + ℎ = 𝑛 + (𝑚 + ℎ) ;

Define

𝑃(𝑛) ≐ ∀𝑚, 𝑘 ∈ ℕ , (𝑛 + 𝑚) + ℎ = 𝑛 + (𝑚 + ℎ) ;

Obviously 𝑃(0) is true; Study

𝑃(𝑆(𝑛)) ≐ ∀𝑚, 𝑘 ∈ ℕ , (𝑆(𝑛) + 𝑚) + ℎ ?= 𝑆(𝑛) + (𝑚 + ℎ) ;

we use the [(4.15)]

𝑆(ℎ) + 𝑛 = 𝑆(ℎ + 𝑛) = ℎ + 𝑆(𝑛)

Write

(𝑆(𝑛) + 𝑚) + ℎ per [(4.15)]= 𝑆((𝑛 + 𝑚) + ℎ) 𝑃(𝑛)= 𝑆(𝑛 + (𝑚 + ℎ)) per [(4.15)]= 𝑆(𝑛) + (𝑚 + ℎ)

thus concluding the inductive step.
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