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0000000 ev n:

= n:nat

= ev n:Prop
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CoqUU OOy

Inductive ev : nat -> Prop :=
| ev_0 : ev O
| ev_SS : forall n:nat, evn -> ev (S (S n)).

e 0D (DDODODDODODD)OD evO OO
» nat -> Prop= U U00000O0O0OO

o JUUUDLDD I ODOLODO

o JUUULUDLODLUO O LOOOUO

» forall n:nat = 00000000
» >=[00000000000000
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U: 40 ubd
000000000000000000!

Coq < Check ev. 0.
ev_0
cev 0

Coq < Check (ev_SS 0).
ev_SS 0
cev 0 => ev 2

Coq < Check (ev_SS 0 ev.0).
ev_SS 0 ev_0
:ev 2

Coq < Check (ev_SS 2 (ev_SS 0 ev.0)).
ev.SS 2 (ev.SS 0 ev.0)

Dev 4
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U: 40 ubd

Theorem four_is_even : even 4.
Proof.

apply ev_SS. apply ev_SS. apply ev_O.
Qed.

Print four_is_even.
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[]

Theorem even_plusé
forall n:nat, evn -> ev (4 + n).
Proof.

Qed.

000 O (0000) FEEEERGCER) January 7, 2014 9/ 42



Jubogubogun
P(M)00O0O0On000000000000000

Ooooooooooon

000000 nO0O000 PM)OOOOODOO

e P(0) OO

e D0DD0DD 0000 P() 00O P(S(S n'))

4

o HUOUOLOUOOLODOOLODLDOLODLDOONO

000 0 (0000) FEEEERGCER) January 7, 2014 10 / 42



Jubogubogun

r=P[O] TI,n:nat,IH: P[n] - P[S(S(n))]
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Cog 0O O

Definition even (n:nat) : Prop :

evenb n =

Theorem ev__even :

Proof.

intros n E.

true.

Case "E = ev_0".
unfold even. reflexivity.
Case "E = ev_SS n’ E’".
unfold even. apply IHE’.

Qed.

ooo o

(oooo)

FEEEERGCER)

forall n, ev n -> even n.

induction E as [| n’ E’].
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Prop.v
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: : (BO)

0 is beautiful
: : (B3)

3 is beautiful
B5
5 is beautiful (85)

n is beautiful m is beautiful

(BSuM)

n 4+ m is beautiful

000 O (0000) FEEEERGCER) January 7, 2014 18 / 42



dsooobooood

0gd 1:
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8 is beautiful BEUM

0ogd 2:

B5 0 is beautiful B0 3 is beautiful ESUM
5 is beautiful 3 is beautiful BSUM
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CoqUU OOy

Inductive beautiful : nat -> Prop :=

b_0 : beautiful O
| b_3 : beautiful 3
| b_5 : beautiful 5

| b_sum : forall n m,
beautiful n -> beautiful m -> beautiful (n+m).

e J0ODO: veautiful 0 (DODOOOOODODO)DODO
» beautiful O, beautiful 1,...0 (0 = 1000
0)OO
o U: 00O0O0OMODbeautiful n OO0
S ERERERERERERERE
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CoqUU OOy

Theorem three_is_beautiful: beautiful 3.
Proof.

apply b_3. (x OO B3 OOO *)
Qed.

Theorem eight_is_beautiful: beautiful 8.
Proof.
apply b_sum with (n:=3) (m:=5).
(x 00O BSUM OO n,m OOOO *)
apply b_3.
apply b_5.
Qed.
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0 (1)

Inductive gorgeous : nat -> Prop :=
g_0 : gorgeous O
| g_plus3 :
forall n, gorgeous n -> gorgeous (3+n)
| g_plusb :
forall n, gorgeous n -> gorgeous (5+n).
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Jogoodoouooooo!

Theorem gorgeous__beautiful : forall n,
gorgeous n —-> beautiful n.
Proof.
intros n E.
induction E as [| n’ E’ | n’ E’].
0DoOooooooot %)
Case "g_0". apply b_O.
Case "g_plus3".
apply b_sum. apply b_3. apply IHgorgeous.
Case "g_plusb".
apply b_sum. apply b_5. apply IHgorgeous.
Qed.
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O O00O000O0O inversion

goooobbogoooo:

e 00O (induction)

e (OD)DODOOO (destruct)
e JO00ODUOOO (inversion)
0o:

Theorem ev_minus2: forall n,
evn - ev (pred (pred n)).

Theorem SSev_ev : forall n,
ev (S (S n)) -> ev n.
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Theorem ev_minus2: forall n,

evn - ev (pred (pred n)).
Proof.

intros n E.

inversion E as [| n’ E’].

Case "E = ev_0". simpl. apply ev_O.

Case "E = ev_SS n’ E’". simpl. apply E’.
Qed.
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destruct I U0 0O OO

Theorem SSev_ev_firsttry : forall n,
ev (S (S n)) -> ev n.
Proof.
intros n E.
destruct E as [| n’].
(* The goal is still "ev n" *)
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Jogoodoouooooo!

Theorem SSev__even : forall n,
ev (S (S n)) -> ev n.
Proof.
intros n E.
inversion E as [| n’ E’].
(xE=ev_ 0 O00OO0OOO! %)
apply E’.
Qed.
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bbb gdn

Inductive le
| le_n :
| le_S :

Notation "m <= n"

gooo:

ooo o

(oooo)

: nat -> nat -> Prop :
forall n, lenn
forall n m,

:= (le m n).

FEEEERGCER)

(lenm -> (len (Sm)

(LE-N)

(LE-S)
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Juoboguooguod

OdOod ev, beautiful 00O OO O :
o JIUUDDODUUIOIUUDDDU apply
o UUUDUUNO inversion

Theorem test_lel : 3 <= 3.
Proof. apply le_n. Qed.

Theorem test_le2 : 3 <= 6.
Proof.

apply le_S. apply le_S.

apply le_S. apply le_n. Qed.
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Theorem test_le3 : ~ (2 <= 1).
Proof.

intros H.

inversion H. inversion H1. Qed.
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Juooguod

Definition 1t (n m:nat) := le (S n) m.
Notation "m < n" := (1t m n).

o lelUOOLOLUDLDDLOUOOOOLDLDDOUOOO
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@ Exercise: double_even (1), ev_sum (2), b_times2
(2), gorgeous_plusi3 (2), gorgeous_sum (2),
inversion_practice (1)
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