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Coq < Inductive day : Type :=
Coq < | monday : day

Coq < | tuesday : day

Coq < | wednesday : day
Coq < | thursday : day

Coq < | friday : day

Coq < | saturday : day

Coq < | sunday : day.
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Coq < Definition next weekday (d:day) : day :=
Coq < match d with

Coq < | monday => tuesday

Coq < | tuesday => wednesday

Coq < | wednesday => thursday

Coq < | thursday => friday

Coq < | friday => monday

Coq < | saturday => monday

Coq < | sunday => monday

Coq < end.

next_weekday ts defined
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Coq < Eval simpl in (next_weekday friday).
= monday
: day

Coq < Eval simpl in next weekday (next weekday saturday).
= tuesday
: day
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Coq < Example test_next_weekday:
Coq < next_weekday (next_weekday saturday) = tuesday.

o U:0bUHObLUOLDbOLODOODLOUODOO
goooon

Coq < Proof. simpl. reflexivity. Qed.
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e 0O 0O0O (Inductive)
e JOODOO (Definition)
e J00DDOUODDDODOOOOOD (Example)
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Coq < Inductive bool : Type :=

Coq < | true : bool
Coq < | false : bool.
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Coq < Definition negb (b:bool) : bool :=
Coq < match b with

Cog < | true => false

Coq < | false => true

Coq < end.

Coq <

Coq < Definition orb (bl:bool) (b2:bool) : bool :=
Coq < match bl with

Coq < | true => true

Coq < | false => b2

Coq < end.
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o OO

Coq < Example test orbl: (orb true false) = true.
Coq < Proof. simpl. reflexivity. Qed.

Coq < Example test orb2: (orb false false) = false.
Coq < Proof. simpl. reflexivity. Qed.

Coq < Example test orb3: (orb false true ) = true.

Coq < Proof. simpl. reflexivity. Qed.

Coq < Example test orb4: (orb true true ) = true.

Coq < Proof. simpl. reflexivity. Qed.
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OO0 nandd DO UOOUOOOOOEzample U 0O O
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Coq < Definition nandb (bl:bool) (b2:bool) : bool :=
Coqg < admit.

Coq < Example test_nandbl: (nandb true false) = true.
Coq < Admitted.

ool admit oo oonoong
oo iddddAdmitted. OO OO

Proof. simpl. reflexivity. Qed.

goooon
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o Check: 000D DDOOODD

Coq < Check (negb true).
negdb true
: bool

Coq < Check negb.
negb
: bool -> bool

Coq < Check orb.
orb
: bool -> bool -> bool
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Coq < Inductive nat : Type :=
Cog < | 0 : nat
Coq < | S : nat -> nat.
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@ day, bool, nat UL O OO OO
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Coq < Check 0.
0
: nat
Coq < Check (S 0).

S 0
> nat

Coq < Check (S (S 0)).
S (S 0)
: nat
Coq < Check (S true).
Toplevel <nput, characters 9-13:

> Check (S true).
S i

Error: The term "true" has type "bool"

while it 1s expected to have type "nat".
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Coq < Definition pred (n : nat) : nat :=
Coq < match n with

Coq < | 0=>0

Coq < | Sn’ =>n’

Coq < end.

pred is defined

o JUUUUD sn: U nU0UUIOn OOOO
Sn gubuoooggoon...
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Coq < Definition minustwo (n : nat) : nat :=
Coq < match n with

Coq < | 0=>0

Coq < | S0=>0

Coq < | S (Sn’) =>n’

Coq < end.

minustwo is defined

Coq < Check (S (8 (8 (S 0)))).

4
: nat

Coq < Eval simpl in (minustwo 4).
=2
: nat
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o SUUUUIUULLODLUOOLLLOLUUOOU
HEN

Coq < Check S.
S
: nat -> nat

o JUULDODOMO
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Coq < Fixpoint evenb (n:nat) : bool :=
Coq < match n with

Cog< | O => true

Cog< | S0 => false

Cog < | S (8 n’) => evenb n’

Coq <  end.

evenb is recursively defined (decreasing on 1st argumen:
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Coq
Coq

Coq
Coq

Coq

Definition oddb (n:nat)
Example test_oddbl:

Proof. simpl. reflexivity. Qed.

Example test_oddb2:

: bool :

negb (evenb n).

(oddb (S 0)) = true.

(oddb (S (S (S (S 0))))) = false.

Proof. simpl. reflexivity. Qed.
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Coq < Fixpoint plus (n : nat) (m : nat) : nat :=

Coq < match n with

Coq < | 0 =>m

Coq < | Sn’” =>S3 (plus n’ m)

Coq < end.

plus ts recursively defined (decreasing on 1st argument.

Coq < Eval simpl in (plus (S (S (S 0))) (S (S 0))).
=5
: nat
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Coq < Fixpoint mult (n m : nat) : nat :=
Coq < match n with

Coq < | 0=>0

Coq < | S n’ =>plus m (mult n’ m)
Coq < end.

Coq < Fixpoint minus (n m:nat) : nat :=
Coq < match n, m with

Coq < |l o0 , _ =>0

Coq < | S_, 0 =>n

Coq < | Sn’, Sm’ => minus n’ m’

Coq < end.

o JUUOLDLODOOOOLODLODLObOUOOODODO
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Notation [ [ [ [

Coq < Notation "x + y" :=

Coqg <  (plus x y)

Coq < (at level 50, left associativity)
Coq < . nat_scope.

Coq < Check ((0 + 1) + 1).
0+1+ 1
: nat

e IODDDODDODODOO(OODDO)
- 0000000000000 0(@Oooo)ooo
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Coq
Coq
Coq
Coq
Coq
Coq
Coq
Coq
Coq
Coq
Coq

< Fixpoint beqnat (n m : nat) : bool :=
< match n with

< | 0 => match m with

< | 0 => true

< | S m’> => false

< end

< | S n’ => match m with

< | 0 => false

< | S m’ => beqnat n’ m’
< end

< end.
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Coq < Fixpoint blemnat (n m : nat) : bool :=
Coq < match n with

Cog < | 0 => true

Cog < | §n =

Coq < match m with

Coq < | 0 => false

Coq < | S m’ => blenat n’ m’

Coq < end

Coq < end.
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Coq < Theorem plus_O0n : forall n:nat, O + n = n.
Coq < Proof.
Coq < simpl. reflexivity. Qed.

@ Theorem [ 00U
e UUDOOUN forall: UDOUOUODOUOODOOO

e plus UL DUOUOOOLUDODO eOOOOOOO O
+elelUU

o 00 reflexivity O0OOOODO (simpl) DO DO
goad
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...intros ] [ 0 IO [

00 (assumption) 0 0000000000000

o JUOUOLDLODLDOUOOOLOLODLDbUOOOOLODO
HEN

e 10D0DODODODDODO (context) DO O OO
» 00..0gggd

Coq < Theorem plus_.0n’’ : forall n:nat, O + n = n.
1 subgoal

forall n : nat, 0 +n =n

Coq < Proof.
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Cog < (xn OO0 (at DOOODOODOOODOOOO) =)

Coq < intros n.
1 subgoal

n : nat

0O+mn-=n

Coq < reflexivity.
Proof completed.

Coq < Qed.

intros n.
reflexivity.
plus_.0_n’’ 4s defined
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Coq < Theorem plus_id_example : forall n m:nat,
Cog < n=m-—>
Cog< n+n=m+m.

Coq < Proof.

e >00000DO(ODO, implication)
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Coq < intros n m.

Coq < intros H.

1 subgoal
n : nat
m : nat

H:n=m

n+n=m+m

o JUULULUDDUUOOUULIDDLN intros UL O

» DAODODOBOOODAODDOOODDOOOOOOO
BOOO
» U0 gooooooogn
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Coq < rewrite -> H.

1 subgoal
n : nat
m : nat
H:n=m

m+ m=m+m

e 0 HOODODODOODODO (-»>)0DODODO
HRN
» U0 0000000 udddy rewrite <- [
0d
o JUUULDODLOMO

Coq < reflexivity. Qed.
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