
Matematická analýza I cv.

Věta 1. (A× C) ∪ (B ×D) ⊂ (A ∪B)× (C ∪D)

Proof. x = (x1, x2)

(x1, x2) ∈ (A× C) ∪ (B ×D)⇔(definice sjednoceńı)

⇔ [(x1, x2) ∈ (A× C)] ∨ [(x1, x2) ∈ (B ×D)]⇔(definice kart. součinu )

⇔ (x1 ∈ A ∧ x2 ∈ C) ∨ (x1 ∈ B ∧ x2 ∈ D)⇔(distributivita)

⇔ [(x1 ∈ A ∧ x2 ∈ C) ∨ (x1 ∈ B)] ∧ [(x1 ∈ A ∧ x2 ∈ C) ∨ (x2 ∈ D)]⇔(distributivita)

⇔ [(x1 ∈ A∨x1 ∈ B)∧(x2 ∈ C∨x1 ∈ B)]∧[(x1 ∈ A∨x2 ∈ D)∧(x2 ∈ C∨x2 ∈ D)]⇔(asoc.)

⇔ (x1 ∈ A ∨ x1 ∈ B) ∧ (x2 ∈ C ∨ x1 ∈ B) ∧ (x1 ∈ A ∨ x2 ∈ D) ∧ (x2 ∈ C ∨ x2 ∈ D)⇒

(plat́ı vše součastne)

⇒ (x1 ∈ A ∨ x1 ∈ B) ∧ (x2 ∈ C ∨ x2 ∈ D)⇔(def. sjednoc.)

⇔ (x1 ∈ A ∪B) ∧ (x2 ∈ C ∪D)⇔(def. kart. souč.)

⇔ (x1, x2) ∈ (A ∪B)× (C ∪D)

Poznámka. Ve větě 1. neplat́ı rovnost. (Pro kontrapř́ıklad zkus prázdnou množinu.)
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