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unsigned int abs(int x) {
if (x > 0) {
return (unsigned int) x;
}
else {
return - (unsigned int) x
}
}
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x > 0 & x < 10
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x >0 /\ x < 10
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Print bool.
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Inductive bool := true : bool | false : bool.
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Fixpoint eqb (n m: nat): bool :=
match n, m with
| 0, 0 => true
| 0, S _ => false
| S _, 0 => false
| Sn', Sm' => egb n' m'

end.

IEAIEA Teqp BRES Z ATHRATHE SHESHHAXAE? BALRMUAR. BK a 5 o EWTER
i&y ﬁB/A egb n m Eﬁ%‘éjﬁg% bool %ﬁ;ﬁ%‘éﬂ, ﬁﬁ n=m I%g/l\ﬁ_ﬁf@’ EE‘J%@% Prop o ECOq EPEH;U%

PAUF ARG i S R A -

Section TypeChecking.

Variable n: nat.
Variable m: nat.
Check egb n m.
Check n = m.

End TypeChecking.
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egqb n m: bool

n = m: Prop
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Check forall n: nat, n = n.
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Fail Check (forall n, egb n n).
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Theorem eqb_true_iff:
forall n m: nat,
egb n m = true <-> n = m.
Proof.
(o« ZiEAZAE, AFEAS _]_AHNT, FTHFEER, ZHARKEHAZSAS T -0
_ml_&Rx, MARMFE-—A_MI_KRL. *)
intros n.
induction n; intros; destruct m; simpl.
+ tauto.
+ intuition congruence.
+ intuition congruence.
+ rewrite (IHn m).
intuition.
Qed.
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Theorem eqb_false_iff:
forall n m: nat,
eqgb n m = false <-> n <> m.
Proof.
intros n.
induction n; intros; destruct m; simpl.
+ intuition congruence.
+ intuition congruence.
+ intuition congruence.
+ rewrite (IHn m).
intuition congruence.
Qed.
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Theorem eqb_false_iff_alter:
forall n m: nat,
eqgb n m = false <-> n <> m.
Proof.
intros.
pose proof eqb_true_iff n m as [? 7].
Gox BHFETH, E2_[0n=nl_E2Z_[n<>nl_. *)
pose proof classic (n = m).
(%% _[eqb n ml_E AN EE LA HB, LA _[destruct]l_#H4A o EXith .
destruct (egb n m).
+ intuition congruence.
+ intuition congruence.
Qed.
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Definition andb (bl b2: bool): bool :=
match bl with
| true => b2
| false => false

end.



Definition orb (bl b2: bool): bool :=
match bl with
| true => true
| false => b2

end.

Definition negb (b: bool): bool :=
match b with
| true => false
| false => true

end.
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Theorem andb_true_iff:

forall bl b2: bool,

andb bl b2 = true <-> bl = true /\ b2 = true.

Proof.

intros.

destruct bl; simpl.

+ tauto.

+ intuition congruence.

Qed.

Theorem orb_true_iff:

forall bl b2: bool,

orb bl b2 = true <-> bl = true \/ b2 = true.

Proof.

intros.

destruct bl; simpl.

+ tauto.

+ intuition congruence.
Qed.

Theorem negb_true_iff:

forall b: bool,

negb b = true <-> b = false.

Proof.

intros.

destruct b; simpl.

+ intuition congruence.

+ tauto.

Qed.
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Theorem andb_false_iff:
forall bl b2: bool,

andb bl b2 = false <-> bl = false \/ b2 = false.
(x HERRLENKREIER, MU_[Qed]l_ XK. *)
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Theorem orb_false_iff:
forall bl b2: bool,
orb bl b2 = false <-> bl = false /\ b2 = false.
(x FEWLAEANREIER, MU_[Qedl _&E XK. *)
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Theorem negb_false_ iff:
forall b: bool,
negb b = false <-> b = true.
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Fixpoint even (n: nat): bool :=
match n with
| 0 => true
| S n' => match n' with
| 0 => false
| Sn'' => even n''
end

end.

Fixpoint odd (n: nat): bool :=
match n with
| 0 => false
| S n' => match n' with
| 0 => true
| Sn'' => odd n''
end

end.
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Lemma even_succ_succ:
forall n, even (S (S n)) = even n.

Proof. intros. simpl. reflexivity. Qed.

Lemma odd_succ_succ:
forall n, odd (S (S n)) = odd n.

Proof. intros. simpl. reflexivity. Qed.
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Lemma even_odd_succ:
forall n, even (S n) = odd n /\ odd (S n) = even n.
Proof.

intros.

induction n.

+ simpl.
tauto.

+ rewrite even_succ_succ, odd_succ_succ.
destruct IHn as [IHn_even IHn_odd].
rewrite IHn_even, IHn_odd.
tauto.

Qed.

Lemma even_succ:
forall n, even (S n) = odd n.

Proof. intros. pose proof even_odd_succ n. tauto. Qed.

Lemma odd_succ:
forall n, odd (S n) = even n.

Proof. intros. pose proof even_odd_succ n. tauto. Qed.
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Theorem even_complete:

forall n, even (2 * n) = true.
Proof.

intros.

induction n.

+ simpl.
reflexivity.
+ ek PSS RAFIEA -
- IH: even (2 * n) = true
- % : even (2 * S n) = true

FlH, TRFETEENT T KIEHR :
2 *%Sn=2%mn+2=2+2x%n=2S8 (S (2*mn)) *
rewrite Nat.mul_succ_r, Nat.add_comm.
unfold add.
rewrite even_succ_succ.
apply IHn.
Qed.
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Theorem even_sound:
forall n, even n = true -> exists m, n = 2 * m.
Proof.
intros.
(ex X B RATME A _[Nat.div2] _ 4 BIIEFA o %)
(v WERMNNBE, €5 _[even]l _EAMRZ “BHF” #AE XMW . %)
exists (Nat.div2 n).
revert H.
(o« ZERBESEIHNE, FEGTEXHF AR EAR & A _[n]_ &KL, #4_[S n]l_RiL. *)
assert ((even n = true -> n = 2 * Nat.div2 n) /\
(even (S n) = true -> S n = 2 % Nat.div2 (S n))); [l tauto].
induction n.
+ simpl.
intuition congruence.
+ split; [tauto [].
destruct IHn as [IHn _J.
(ex I FRAFILHA :
- IHn: even n = true -> n = 2 * Nat.div2 n
- % : even (S (S n)) = true -> S (S n) = 2 * Nat.div2 (S (S n)) *)
intros.
simpl in H.
specialize (IHn H).
clear H.
(x* A _[even] B3 X, I ERFILH :
- IHn: n = 2 * Nat.div2 n
- #%i: S (Sn) =2 % Nat.div2 (S (S n))
X A F TR BT ERAEH -
2 * Nat.div2 (S (S n))
= 2 % S Nat.div2 n
= 2 * Nat.div2 n + 2
=2 + 2 x Nat.div2 n
=S (S (2 * Nat.div2 n)) *)
simpl Nat.div2.
rewrite Nat.mul_succ_r, Nat.add_comm.
rewrite <- IHn.
simpl.
reflexivity.

Qed.
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Theorem even_spec:
forall n, even n = true <-> exists m, n = 2 * m.
Proof.
intros.
split.
+ apply even_sound.
+ intros [m 7].
subst n.
apply even_complete.
Qed.
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Theorem odd_spec:
forall n, odd n = true <-> exists m, n = S (2 * m).
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