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Theorem ifpdfnan 39733
	Description: Define nand as
conditional logic operator.  (Contributed by RP,
     20-Apr-2020.)



Assertion	Ref
	Expression
	ifpdfnan	
⊢ ((𝜑 ⊼ 𝜓) ↔ if-(𝜑, ¬ 𝜓, ⊤))






Proof of Theorem ifpdfnan	Step	Hyp	Ref
	Expression
	1	 	df-nan 1477	
. 2
⊢ ((𝜑 ⊼ 𝜓) ↔ ¬ (𝜑 ∧ 𝜓))
	2	 	ifpdfan 39712	
. . 3
⊢ ((𝜑 ∧ 𝜓) ↔ if-(𝜑, 𝜓, ⊥))
	3	2	notbii 321	
. 2
⊢ (¬
(𝜑 ∧ 𝜓) ↔ ¬ if-(𝜑, 𝜓, ⊥))
	4	 	ifpnot23 39725	
. . 3
⊢ (¬
if-(𝜑, 𝜓, ⊥) ↔ if-(𝜑, ¬ 𝜓, ¬ ⊥))
	5	 	notfal 1557	
. . . 4
⊢ (¬
⊥ ↔ ⊤)
	6	 	ifpbi3 39714	
. . . 4
⊢ ((¬
⊥ ↔ ⊤) → (if-(𝜑, ¬ 𝜓, ¬ ⊥) ↔ if-(𝜑, ¬ 𝜓, ⊤)))
	7	5, 6	ax-mp 5	
. . 3
⊢
(if-(𝜑, ¬ 𝜓, ¬ ⊥) ↔ if-(𝜑, ¬ 𝜓, ⊤))
	8	4, 7	bitri 276	
. 2
⊢ (¬
if-(𝜑, 𝜓, ⊥) ↔ if-(𝜑, ¬ 𝜓, ⊤))
	9	1, 3, 8	3bitri 298	
1
⊢ ((𝜑 ⊼ 𝜓) ↔ if-(𝜑, ¬ 𝜓, ⊤))


	Colors of
variables:  wff
setvar class
	Syntax hints:   ¬ wn 3   ↔ wb 207
  ∧ wa 396  if-wif 1055
  ⊼ wnan 1476  ⊤wtru 1530  ⊥wfal 1541
	This theorem was proved from axioms:
 ax-mp 5  ax-1 6  ax-2 7
 ax-3 8
	This theorem depends on definitions:
 df-bi 208  df-an 397
 df-or 843  df-ifp 1056  df-nan 1477  df-tru 1532  df-fal 1542
	This theorem is referenced by:
(None)
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