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(((λ f.λ x.f(f(f(x))))(λ g.λ x.g(g(x))))(λ z.z+1))(0)
= (((λf.λx.f(f(f(x))))(λg.λy.g(g(y))))(λz.z+1))(0)
= ((λx.(λg.λy.g(g(y)))((λg.λy.g(g(y)))((λg.λy.g(g(y)))(x))))(λz.z+1))(0)
= ((λx.(λg.λy.g(g(y)))((λg.λy.g(g(y)))(λy.x(x(y)))))(λz.z+1))(0)
= ((λx.(λg.λy.g(g(y)))((λg.λy.g(g(y)))(λu.x(x(u)))))(λz.z+1))(0)
= ((λx.(λg.λy.g(g(y)))(λy.(λu.x(x(u)))((λu.x(x(u)))(y)))(λz.z+1))(0)
= ((λx.(λg.λy.g(g(y)))(λy.(λu.x(x(u)))(x(x(y))))(λz.z+1))(0)
= ((λx.(λg.λy.g(g(y)))(λy.x(x(x(x(y))))))(λz.z+1))(0)
= ((λx.(λg.λy.g(g(y)))(λv.x(x(x(x(v))))))(λz.z+1))(0)
= ((λx.(λy.(λv.x(x(x(x(v)))))((λv.x(x(x(x(v)))))(y))))(λz.z+1))(0)
= ((λx.(λy.(λv.x(x(x(x(v)))))(x(x(x(x(y)))))))(λz.z+1))(0)
= ((λx.(λy.x(x(x(x(x(x(x(x(y))))))))))(λz.z+1))(0)
= (λy.(λz.z+1)((λz.z+1)((λz.z+1)((λz.z+1)((λz.z+1)((λz.z+1)((λz.z+1)((λz.z+1)(y)))))))))(0)
= (λy.(λz.z+8)(y))(0)
= (λz.z+8)(0)
= 0 + 8
= 8

2

ω = λx.x(x)

What is ω(ω)?

ω(ω) = (λx.x(x))(λx.x(x)) = (λx.x(x))(λx.x(x)) = ω(ω)

So, ω(ω) is an infinite recursion which doesnt have a base case.
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