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Definition one : nat := 1.
one 1s defined

Definition one := 1.
Error: one already exists.
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Definition one’ := 1. (* ﬂ’i’%?@ﬁ&(f%b‘}\
Print one’. (x TEFRODHER
one’ =1

: nat (x nat IZHAK DR
Definition double x := x + X. (x B E#E

Print double.
double = fun =z : nat => = + x
: nat -> nat

Eval compute in double 2.
=4

: nat

Definition double’ := fun x => x + X.
Print double’.
double’ = fun © : nat => = +

: nat -> nat

Definition quad x := let y := double x in 2 * y.
Eval compute in quad 2.
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: nat

Definition quad’ x := double (double x).
Eval compute in quad’ 2.
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Definition triple x :=
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let double x := x + x in (x RIFTNEBER, LEXDHTES

double x + x.
Eval compute in triple 3.
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Inductive janken : Set :=

| gu
| choki

| pa.

(* CLRATADF *)

Definition weakness t :=
match t with
| gu => pa
| choki => gu
| pa => choki
end.
Eval compute in weakness pa.
= chok<
: janken

Print bool.
Inductive bool
Print janken.
Inductive janken : Set := gu :

: Set := true : bool | false : bool

janken | choki : janken | pa : janken
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Definition wins t1 t2 := (%
match t1, t2 with
| gu, choki => true

| choki,

| pa,
| _, _

end.

pa => true
gu => true
=> false
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Check wins.
wins : janken —-> janken -> bool
Eval compute in wins gu pa.

= false

> bool
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Lemma weakness_wins tl t2 :

wins tl1 t2 = true <-> weakness t2 = tl1.

Proof.

split.

+ by case: tl; case: t2.

+ move=> <-; by case: t2.
Restart.

case: tl; case: t2; by split.
Qed.
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Module MyNat.
Inductive nat : Set :=

| 0 : nat

| S : nat -> nat.
nat 1s defined
nat_rect ts defined
nat_ind is defined
nat_rec is defined

Fixpoint plus (m n
match m with
| 0 =>n
| Sm’ => S (plus m n)
end.

: nat) {struct m} : nat
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Error: Recursive definition of plus ts tll-formed.

In environment ...

Recurstive call to plus has principal argument equal to m instead of m’.

Fixpoint plus (m n :
match m with
| 0 =>n
| Sm’> => S (plus m’ n)
end.

nat) {struct m} :

= (x FACRDO5HEELDHD *)
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plus is recursively defined (decreasing on 1st argument)

Print plus.
plus = fiz plus (m n : nat) : nat :=

: nat -> nat -> nat

Check plus (S (S 0)) (S 0).
plus (S (S 0)) (S 0)
: nat

match m with
| 0=>n
| Sm’> =8 (m’ + n)
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EFR Definition f ... := ... .

HIRH2EFR | Fixpoint f ... {struct x} := ... .

T —XBIDIEFK | Inductive t : Set :=a | b:t >t | c.

JRIFTAY 73 € 75 let x := ... in ...

Jr P BE A fun x => ...

JRy P P i BE fix £ ... {struct x} := ...

if X if ... then ... else ...

Samy match ... with pat; => ... | ... | pat, => ... end
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Eval compute in plus (S (S 0)) (S 0). (x NZFHHd 25 *)
=S8 (S (50))
: nat

Fixpoint mult (m n : nat) struct m : nat := 0.

Eval compute in mult (S (S 0)) (S 0).

=S (S0 (x HIFFL TV AME *)
: nat
End MyNat.

REME 1.1 mult Z1IEL S ERE K.
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Check nat_ind.
nat_ind
: forall P : nat -> Prop,
PO ->
(forall n : nat, Pn -> P (S n)) ->
forall n : nat, Pn

o hRFTLEL L, nat_ind DRI
VP,P0— (Yn,Pn— P (Sn))— (Yn,Pn)
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Lemma plusnSmn : m+ Sn=3S (m + n). (¢ m, n 3RE *)
Proof.
elim: m => /=. (* nat_ind Z{#5 *)



+ done.
+ move => m IH.
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by rewrite IH. (x IFNEDIRETEZIZ S *)
Restart.
elim: m => /= [Im ->] //. (x —TIZF D *)
Qed.
Check plusnS. (* Vmn :nat, m+ Sn=3 (m+ n) *)

Lemma plusSn mn : Sm+n =3 (m + n).

Proof. rewrite /=. done. Show Proof. Qed. (x fHITZ2D T, IFWNEITE

*)

Lemma plusnO n : n + 0 = n.

Admitted.

Lemma plusCmn : m + n =n + m.

Admitted.

Lemma plusAmnp :m+ (n+p)=(m+n) + p.
Admitted.

Lemma multnS mn : m * Sn=m+m * n.
Proof.

elim: m => /= [lm ->] //.

by rewrite !plusA [n + m]plusC.
Qed.

Lemma multnO n : n * 0 = 0.

Admitted.

Lemma multCmn : m * n = n * m.

Admitted.

Lemma multnDr mn p : (m + n) * p=m* p + n * p.
Admitted.

Lemma multA mnp : m * (n *x p) = (m * n) * p.
Admitted.

Fixpoint sum n :
if n is S m then n + sum m else O.

Print sum. (* if .. is & match ..

Lemma double_sum n : 2 * sumn =n *x (n + 1).
Admitted.

with IZEHINE *)

Lemma square_eq a b : (a+b) *x (a+b) =a*xa+2*ax*xb+Dbx*xb.
Admitted. (x JifliE7R L CAEBACTE % %)
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