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A function isn’t increasing or decresing.

Start End

Theorem

f isn’t increasing or decreasing on [a, b].

⇔ ∃ x1, x2, x3 ∈ (a, b) s.t .

 x1 < x2 < x3
and

f (x2) /∈
(
min {(x1), f (x3)} ,max {f (x1), f (x3)}

)


¬{f (x1) < f (x2) < f (x3) ∨ f (x1) > f (x2) > f (x3)}
⇔ ¬{f (x1) < f (x2) < f (x3)} ∧ ¬{f (x1) > f (x2) > f (x3)}
⇔ ¬{f (x1) < f (x2) ∧ f (x2) < f (x3)} ∧ ¬{f (x1) > f (x2) ∧ f (x2) > f (x3)}
⇔ {f (x1) ≥ f (x2) ∨ f (x2) ≥ f (x3)} ∧ {f (x1) ≤ f (x2) ∨ f (x2) ≤ f (x3)}
⇔ {f (x1) ≥ f (x2) ∧ f (x1) ≤ f (x2)} ∨ {f (x1) ≥ f (x2) ∧ f (x2) ≤ f (x3)}

∨ {f (x2) ≥ f (x3) ∧ f (x1) ≤ f (x2)} ∨ {f (x2) ≥ f (x3) ∧ f (x2) ≤ f (x3)}
⇔ {f (x1) = f (x2)} ∨ [f (x2) ≤ min {f (x1), f (x3)}]

∨ [f (x2) ≥ max {f (x1), f (x3)}] ∨ {f (x2) = f (x3)}
⇔ f (x2) /∈

(
min {(x1), f (x3)} ,max {f (x1), f (x3)}

)
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