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

Definition one := 1.
Error: one already exists.
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(x BERIITERL

Definition one’ := 1. (x BIZEMN L ’C%)L\}ﬂ
Print one’. (x TEFRODNER
one’ =1

: nat (x nat IZHAK DR
Definition double x := x + Xx. (x B EsE

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

Eval compute in double 2.
=4

: nat

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

: nat -> nat

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

=8

: nat

Definition quad’ x := double (double x).
Eval compute in quad’ 2.

=8

: nat

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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: nat
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BfE#Y (fun x => Body) Arg D X S REBGEIXMRACIHMEixh 3.
(fun z = B) A —> [A/z|B
x BRI ER IR DT, BFERIE L R AT OEZESEE X 5.
(% let x := Def in Body dFFRICR AT 3.

let x:= D in B — [D/x|B

L ¥ (fix £ x => Body) Arg OHE, ArgZRAT R THL, (fix £ ...) H
H% £ ITAAT 5.

(fix f o = B) A — [(fix f © = B)/f, A/z]B
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Inductive janken : Set := (x LR ATADTF *)
| gu
| choki
| pa.

Definition weakness t := (x 9RZIRT *)
match t with (x HEIZBEDT *)
| gu => pa
| choki => gu
| pa => choki
end.

Eval compute in weakness pa.

= chok<
: janken

Print bool.

Inductive bool : Set := true : bool | false : bool

Print janken.

Inductive janken : Set := gu : janken | choki : janken | pa : janken

Definition wins tl1 t2 := G Ter i e2TEo) VI BER %)
match t1, t2 with (x ZODMETHEDTT *)
| gu, choki => true
| choki, pa => true
| pa, gu => true
| _, _ => false (x B DI EEPE 72 700 %)

end.



Check wins.

wins : janken —-> janken -> bool
Eval compute in wins gu pa.
= false
: bool
ZERPNC K BEEER

Lemma weakness_wins tl1 t2 :

wins tl1 t2 = true <-> weakness t2 =

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}

(* BA1RIZ bool NDZH | KLBEEL *)

tl.

(x ZTDHEEEZD %)
(x L2 DZETTTTIT *)

(x AP HETOHETSH 0K *)

(x nat ZHLLERT S

*

)

: nat := (x IRINIEDNREZIHIRT 5 *)

(x WOV LT —ITh5 %)

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}

: nat :=(x AU 2T LDHD *)

(x IELWEFE *)

plus is recursively defined (decreasing on 1st argument)

Print plus.
plus = fiz plus (m n :

: nat -> nat -> nat

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

nat) : nat :=

match m with

| 0=>n
| Sm’> =8 (m’ + n)
end

(x ROBUEFANRD *)



EFR Definition f ... := ... .

LN INPAREE Fixpoint f ... {struct x} := ... .

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

JRIFTY 75 € 3% let x := ... in ...

JRIFITRE X fun x => ...

JRi T P e BE fix £ ... {struct x} := ...

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

Bao match ... with pat; => ... | ... | pat, => ... end

% 1: Coq DIEARM ML

Eval compute in plus (S (S 0)) (S 0). (x NZFHHEd 25 *)
=S8 (S (50))
: nat

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

Eval compute in mult (S (S 0)) (S 0).
=5 (s 0) (+ B LTV B ME *)

: nat
End MyNat.

REME 1.1 mult Z1IEL S ERE K.

2 JRNEIC & BEERR
Coq CT—XM%ZERT 5, HENIIRWEDFRMIERI LS.
Check nat_ind.
nat_ind
: V¥V P : nat -> Prop,
g ->

p
~ n:mnat, Pn ->P (Sn)) —>
Vn: nat, Pn

o hRFTLEL L, nat_ind DRI
VP,P0— (Yn,Pn— P (Sn))— (Yn,Pn)

ThHs. BB PIEZOTREDEL, FEDORIZOWVWTPERTRYEZTIE, n+1TdD
Do Z eGEHTENE, (EED nIZOWT P AR D /2o,

BRI O A B E 2 RANE T T E 5. elin 3EROENC X o TRANED [FFE %55
U, ZNZibam @M 5.
Lemma plusnSmn : m+ Sn =3 (m + n). (+ m, n 3MRE *)
Proof.
elim: m => /=. (x nat_ind Zff5 *)



- done. (x 0DGE =)

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

Lemma plusSn mn : Sm+n =3 (m + n).
Proof. rewrite /=. done. Show Proof. Qed. (x fH{yTZ 2 DO TIFWNIEIZITE

*

)

Lemma plusnOn : n + 0 = n.

Admitted. (x EHZRDTALHZEDHE 5
Lemma plusCmn : m + n=mn + 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 m n p : (m + n) * p=m * p +n * p.
Admitted.

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

Fixpoint sum n :=
if n is S m then n + sum m else O.
Print sum. (x if .. is X match .. with IZERINS *)

Lemma double_sum n : 2 * sumn =n * (n + 1).
Admitted.
Lemma square_eq a b : (a+b) * (a+b) =a*xa+2*axb+Db*b.

Admitted. (x WAER UCREFATE 2 %)

BEME 2.1 §iHOX 7T 49 7 %BEIZL, LD Adnitted Z 2 CAEIHHE XK.



