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e 0 =00000((OO0)0O0DODOOOO

Definition funny_propl := forall n,
forall (E : beautiful n), beautiful (n+3).
@ funny_propl 00O ...00 0 nO beautiful n0O 0O O
ECO000ODOObeautiful (n+3)000000

00O
e 0 (DDDOD)DEDOOODODDODD =00000O
Definition funny_propl’ := forall n,

forall (_ : beautiful n), beautiful (n+3).
Definition funny_propl’’ :=
forall n, beautiful n -> beautiful (n+3).
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[0 0 (conjunction)
OPODQOO (000D0)00

Inductive and (P Q : Prop) : Prop :=
conj : P->Q -> (and P Q).
Notation "P /\ Q" := (and P Q) : type_scope.
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e 00:and PQ(PAQDOIOD POOOO QOO
0oo0o0o0o0o0o

e U PAQUUILODLOOIOLOOLUOPLOOODO Q
ooooobood

000 O (0000) FEEEERGCED) December 25, 2012 7 / 22



bbb gdn

=P : Prop - Q : Prop

P-A
r'-PAQ: Prop ( )
r=p r=Q

A-1

rEPAQ (A-D)
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Check conj.

Theorem and_example :
(beautiful 0) /\ (beautiful 3).
Proof.
apply conj. (x 0OD0O0O split. *)
Case "left". apply b_O.
Case "right". apply b_3. Qed.

Print and_example.
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gobooddooooon:

Theorem projl : forall P Q : Prop,
P/\Q ->P.

Proof.
intros P Q H.
inversion H as [HP HQ].
apply HP. Qed.

e HO conjfPQHPHQIOUOOOO = inversion
Oogd
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Inductive and (P Q : Prop) : Prop :=
conj : P->Q -> (and P Q).

Inductive prod (X Y : Type) : Type :=
pair : X => Y -> prod X Y.

o PO QUUIUDDOPODOUUIIDQUOUDDO
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OO0 (ifandonly if) DO O0O0O0OOCOOOO:
Definition iff (P Q : Prop) :=
(P ->0Q /\ (Q > P).

Notation "P <-> Q" := (iff P Q)
(at level 95, no associativity) : type_scope.
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Theorem iff_implies : forall P Q : Prop,
(P <—>Q) —>P —->Q.
Proof. (x OO projl OODOOOO =)

Qed.
Theorem iff_sym : forall P Q : Prop,

(P <> Q) -> (Q <—> P).
Proof. (*x OO0 and_commut DO OOOO =)

Qed.
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[0 O (disjunction)
OPO0OD QOO (00DO00)0O

Inductive or (P Q : Prop) : Prop :=
| or_introl : P -> or P Q
| or_intror : Q -> or P Q.

Notation "P \/ Q" := (or P Q) : type_scope.
e J0—or PQ(PVQUUIODDODOOODODOD

0o:

»PULOOOOOO
» QUUOODOO0OO
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Check or_introl.
Check or_intror.
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Theorem or_commut : forall P Q : Prop,
P\/Q->Q\/P.
Proof.
intros P Q H.
inversion H as [HP | HQJ.
Case "left". apply or_intror. apply HP.
Case '"right". apply or_introl. apply HQ.
Qed.

HO
e or_introl PQHP (ODCOO HP:P)OODO

e or_intror PQHQ (ODOD HQ:Q)OO
00000 = inversion U 20000000000
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Theorem or_commut’ : forall P Q : Prop,
P\ Q->Q\/P.
Proof.

intros P Q H.
inversion H as [HP | HQJ.
Case "left". right. apply HP.
Case "right". left. apply HQ.
Qed.

@ left. U apply or_introl. J[J
@ right. [0 apply or_intror. [
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Inductive or (P Q : Prop) : Prop :=
| or_introl : P -> or P Q
| or_intror : Q -> or P Q.

Inductive sum (X Y : Type) : Type :=
| inl : X -> sum X Y
| inr : Y -> sum X Y.

@ sum nat bool U UUUOUOUOOOOON
@ inl nat bool 2 : sum nat bool
@ inr nat bool true : sum nat bool
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Theorem andb_true__and : forall b c,
andb b ¢ = true -> b = true /\ c = true.

Theorem and__andb_true : forall b c,
b = true /\ ¢ = true -> andb b ¢ = true.

Theorem andb_false : forall b c,
andb b ¢ = false -> b = false \/ ¢ = false.

0d
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@ Exercise: proj2 (1), and_assoc (2), even__ev (2),
iff_properties (1), or_distributes_over_and_2
(2), bool_prop (2),
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