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Induction: Proof by Induction
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o« ELREIE T simplFreflexivityf Afn+0=n

Theorem add O r firsttry : forall n:nat,
n + 0 = n.

Proof. intros n.

(* n : nat

*)

* n : nat

*)
(* Does nothing! *)
Abort.



Destructt AN

Theorem add @ r secondtry : forall n:nat,

n+ 0 = n.
Proof.
intros n. destruct n as [| n'] egn:E.
_(*n=@*)
reflexivity. (* so far so good... *)

- (*n=5Sn’ %)
(*Sn'" +0 =Sn" %)
simpl.
(*S (n" +0) =S n’” *)
Abort.
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Theorem add © r : forall n:nat, n + 0 =

297K B

(** [Cog Proof View]

* 1 subgoal
*

¥ o ameeee===

* forall n :

*)

Proof. intros n.
(** [Coq Proof View]

* 1 subgoal
*

* n : nat

¥ e ===

¥ n+0 =n

*)

n.
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induction n as [| n' IHn'].
(** [Cog Proof View]

* 2 subgoals
*

* X X X X X

)

subgoal 2 i
Sn"+0=Sn'
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- reflexivity.
- (** [Coq Proof View]

1 subgoal

n : nat

)

Qed.

simpl. rewrite -> IHn'.

*
*
*
*  IHn' : n'
*
*
*

reflexivity.
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Theorem minus n n : forall n,
minus n n = 0.
Proof.
(* WORKED IN CLASS *)
intros n. induction n as [| n' IHn'].
_(*n=@*)
simpl. reflexivity.
- (*n=Sn"*)
simpl. rewrite -> IHn'. reflexivity. Qed.
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Theorem mult © plus’
(06 +n) *m=n*m

Proof.
intros n m.

assert (H: @ + n

rewrite -> H.
reflexivity.

Qed.

: forall n m : nat,

n). { reflexivity. }
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Theorem mult @ plus' : forall nm :

AR EE

(06 +n) *m=n*m
Proof. intros n m.
(** [Coqg Proof View]
* 1 subgoal

*
*
*
*

nat,
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assert (H: @ + n = n).
(** [Coqg Proof View]
* 2 subgoals

*

* n, m: nat

* ==
¥ @+ n-=n

*

* subgoal 2 is:

¥ (@0+n) *m=n*m
*

)
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{ reflexivity. }
(** [Cog Proof View]

* 1 subgoal

k

* n, m : nat

¥ H:@+n-=n

¥ e —

¥ (@+n)*m=n*m
*)

rewrite -> H.
reflexivity. Qed.
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Theorem plus rearrange firsttry : forall nm p g : nat,
(n+m) + (p+qg)=(@m+n)+(p+q).
Proof. intros nm p q.
(** [Coq Proof View]
* 1 subgoal
k

* n, my p, q : nat
K e e e —

*“'‘'n+m+ (p+qgq)=m+n+ (p+q)

*)
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X Fassert#E Bfirewrite B4\

rewrite add_comm.
(** [Coq Proof View]
* 1 subgoal

* p+g+(n+m)=m+n+ (p+q)

* Rewrite HEE 7 HINERIINE
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X Fassert#E Bfirewrite B4\

Theorem plus rearrange : forall nm p q : nat,
(n+m) + (p+qg)=(@m+n)+(p+q).
Proof.
intros n mp q.
assert (H: n+ m=m+ n).
{ rewrite add_comm. reflexivity. }
rewrite H. reflexivity. Qed.
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