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ҙɿCoqͰ໋֤ྩ͕”.”ͰऴΘΔɽ

ఆٛͱؔ

Definition one : nat := 1. (* ఆٛ *)
one is defined

Definition one := 1.
Error: one already exists. (* ఆٛͰ͖ͳ͍࠶ *)

Definition one’ := 1. (* Λॻ͔ͳ͍͍ͯ͘ܕ *)
Print one’. (* ఆٛͷ֬ೝ *)
one’ = 1

: nat (* natࣗવͷܕ *)

Definition double x := x + x. (* ؔͷఆٛ *)
Print double.
double = fun x : nat => x + x (* ؔ *)

: nat -> nat (* ؔͷܕ *)
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Eval compute in double 2. (* ࣜΛ͢ࢉܭΔ *)
= 4
: nat

Definition double’ := fun x => x + x. (* ؔࣜͰఆٛ *)
Print double’.
double’ = fun x : nat => x + x

: nat -> nat

Definition quad x := let y := double x in 2 * y.ɹ (* ॴతͳఆٛہ *)
Eval compute in quad 2.

= 8
: nat

Definition quad’ x := double (double x). (* ؔద༻ͷೖΕࢠ *)
Eval compute in quad’ 2.

= 8
: nat

Definition triple x :=
let double x := x + x in (* ॴతͳؔఆٛɻ্ॻ͖Ͱ͖Δہ *)
double x + x.

Eval compute in triple 3.
= 9
: nat

ͱϞδϡʔϧ

Eval compute in 1 - 2. (* ࣗવͷҾ͖ࢉͱҧ͏ *)
= 0
: nat

Require Import ZArith. (* ΛͯͬΈΑ͏ *)

Module Z. (* ఆٛͷൣғΛ۠ΔͨΊʹ Module Λ͏ *)
Open Scope Z_scope. (* ԋࢠࢉΛͱͯ͠ղऍ͢Δ *)

Eval compute in 1 - 2.
= -1
: Z (* Z ͷܕ *)

Eval compute in (2 + 3) / 2. (* ׂΓࢉ͑Δ *)
= 2
: Z

Definition p (x y : Z) := 2 * x - y * y. (* ଟҾͷؔ *)
Print p.
p = fun x y : Z => 2 * x - y * y

: Z -> Z -> Z (* ଟҾͷؔͷܕ *)

Eval compute in p 3 4.
= -10
: Z

Definition p’ := fun x => fun y => 2 * x - y * y. (* ؔࣜͰ *)
Print p’.
p’ = fun x y : Z => 2 * x - y * y

: Z -> Z -> Z
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Definition q := p 3. (* ෦ద༻ *)

Eval compute [p q] in q. (* pͱ qͷఆ͚ٛͩΛల։͢Δ *)
= fun y : Z => 2 * 3 - y * y
: Z -> Z

Eval compute in q 4.
= -10
: Z

Eval compute in let x := 0 in q x. (* qͷதͷ xͷมΘΒͳ͍ *)
= 6
: Z

End Z.
Module Z is defined
Print Z.p. (* ModuleͷதຯͷΞΫηε *)
Z.q = Z.p 3

: Z -> Z

Eval compute in 1 - 2. (* ScopeݩʹΔ *)
= 0
: nat

࿅श 2.1 Z ͷதͰೋͭͷͷฏۉΛ͢ࢉܭΔؔ heikin : Z -> Z -> Z ΛఆٛͤΑɽ

σʔλܕͷఆٛ

Inductive janken : Set := (* ͡ΌΜ͚Μͷख *)
| gu
| choki
| pa.

Definition weakness t := (* ऑΛฦ͢ *)
match t with (* ؆୯ͳ߹͚ *)
| gu => pa
| choki => gu
| pa => choki
end.

Eval compute in weakness pa.
= choki
: janken

Print bool.
Inductive bool : Set := true : bool | false : bool
Print janken.
Inductive janken : Set := gu : janken | choki : janken | pa : janken

Definition wins t1 t2 := (* ʮt1 t2ʹউͭʯͱ͍͏ؔ *)
match t1, t2 with (* ೋͭͷͰ߹͚ *)
| gu, choki => true
| choki, pa => true
| pa, gu => true
| _, _ => false (* Γશ෦উͨͳ͍ *)
end.

Check wins.
wins : janken -> janken -> bool (* ؔ boolͷଟҾؔ *)
Eval compute in wins gu pa.
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= false
: bool

Module Play2. (* ೋਓͰήʔϜ͠Α͏ *)
Inductive winner : Set :=

| first
| second
| aiko.

Definition play t1 t2 :=
if wins t1 t2 then first else
if wins t2 t1 then second else
aiko.

Eval compute in play gu pa.
= second
: winner

Eval compute in play choki choki.
= aiko
: winner

End Play2.

Print andb.
Print orb.

Module Play3.
Inductive winner : Set :=

| first
| second
| third
| aiko.

Definition play (t1 t2 t3 : janken) : winner := aiko.
End Play3.

࿅श 2.2 Play3.play Λਖ਼͘͠ఆٛͤΑɽ

ؔؼ࠶ͱܕσʔλؼ࠶

Module MyNat. (* nat Λ৽͘͠ఆٛ͢Δ *)
Inductive nat : Set :=
| O : nat
| S : nat -> nat.

nat is defined
nat_rect is defined
nat_ind is defined
nat_rec is defined

Fixpoint plus (m n : nat) {struct m} : nat := (* ೲ๏ͷରΛ໌ࣔ͢Δؼ *)
match m with (* Βͳ͍ͱΤϥʔʹͳΔݮ *)
| O => n
| S m’ => S (plus m n)
end.

Error: Recursive definition of plus is ill-formed.
In environment ...
Recursive call to plus has principal argument equal to m instead of m’.

Fixpoint plus (m n : nat) {struct m} : nat := (* ಉ͡ܕͷҾΛ·ͱΊΔ *)
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match m with
| O => n
| S m’ => S (plus m’ n) (* ਖ਼͍͠ఆٛ *)
end.

plus is recursively defined (decreasing on 1st argument)

Print plus.
plus = fix plus (m n : nat) : nat := match m with

| O => n
| S m’ => S (m’ + n)
end

: nat -> nat -> nat

Check plus (S (S O)) (S O). (* ࣜͷܕΛௐΔ *)
plus (S (S O)) (S O)

: nat

Eval compute in plus (S (S O)) (S O). (* ࣜΛධՁ͢Δ *)
= S (S (S O))
: nat

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

Eval compute in mult (S (S O)) (S O).
= S (S O) (* ͍ͯ͠Δظ *)
: nat

End MyNat.

࿅श 2.3 multΛਖ਼͘͠ఆٛͤΑɽ

จྻࣈͷѻ͍

Require Import Ascii String. (* ඞཁͳϥΠϒϥϦʔΛಡΈࠐΉ *)
Open Scope string_scope. (* จྻࣈϦςϥϧΛ͑ΔΑ͏ʹ͢Δ *)

Definition s := "hello".
Print s.
s = "hello"

: string
Print string.
Inductive string : Set :=

EmptyString : string | String : ascii -> string -> string
Print ascii.
Inductive ascii : Set :=

Ascii : bool ->
bool -> bool -> bool -> bool -> bool -> bool -> bool -> ascii

Definition s2 := s ++ " " ++ "everybody". (* จྻࣈͷ݁߹ *)
Eval compute in s2.

= "hello everybody"
: string

Eval compute in (" ")%char. (* จࣈϦςϥϧ *)
= " "%char
: ascii

Definition remove_head_space s := (* ઌ಄ͷۭനΛҰݸऔΔ *)
match s with
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| String " " s’ => s’
| _ => s
end.

Eval compute in remove_head_space " hello".
= "hello"
: string

Fixpoint remove_head_spaces (s : string) : string := "".
(* ઌ಄ͷۭനΛશͯऔΔ *)

࿅श 2.4 remove head spacesΛਖ਼͘͠ఆٛͤΑɽ

Coqͷجຊతͳߏจ

ఆٛ Definition f ... := ... .

తͳఆٛؼ࠶ Fixpoint f ... {struct x} := ... .

σʔλܕͷఆٛ Inductive t : Set := a | b : t -> t | c .

ॴతͳఆٛہ let x := ... in ...

ॴؔہ fun x => ...

ؔؼ࠶ॴہ fix f ... {struct x} := ...

ifจ if ... then ... else ...

߹͚ match ... with pat1 => ... | ... | patn => ... end

CoqͷίϚϯυ

Print f. ఆٛΛग़ྗ͢Δ

Check .... Λग़ྗ͢Δܕ

Eval compute in .... ධՁ݁ՌΛग़ྗ͢Δ

Module m. ϞδϡʔϧΛ։࢝͢Δ

End m. ϞδϡʔϧΛด͡Δ
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