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Theorem plus_n_n_injective : forall n m,
n+n=m+m->
n = m.
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e PolyvO[O: OOO CoqgOOOMO

» JO00O00O00O000 destruct OO
» remember [ U0 0O O

» apply ... with ... OQOQO0QO0O
e Genv: IO UOODODDOODOO
» generalize dependent [ 0 OO [

000 O (0000) 00000 (00 6) November 27, 2012 4 / 22



bbb guod

e destruct 10 000000000000 O0O00O0
. (00000000000000000000
0o)
e 10000000O0O000OO0O

Definition sillyfun (n : nat) : bool :=
if beq_nat n 3 then false
else if beq_nat n 5 then false
else false.

Theorem sillyfun_false : forall (n : nat),
sillyfun n = false.
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Proof.
intros n. unfold sillyfun.
destruct (beg_nat n 3).
Case "beq_nat n 3 = true". reflexivity.
Case "begq_nat n 3 = false".
destruct (beqg_nat n 5).
SCase "beq_nat n 5 = true". reflexivity.
SCase "beq_nat n 5 = false". reflexivity.

Qed.
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Definition sillyfunl (n : nat) : bool :=
if beq_nat n 3 then true
else if beq_nat n 5 then true
else false.

Theorem sillyfunl_odd : forall (n : nat),
sillyfunl n = true ->
oddb n = true.
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Proof.
intros n eq. unfold sillyfunl in eq.
(* eq : (if beq_nat n 3 then ...) = true

oddb n = true *)
destruct (beg_nat n 3).

Case '"beq_nat n 3 = true".
(x eq : true = true 000000 O0O0O

oddb n = true *)

@ begq_nat n 3 = true J U OOU
beq_nat n 3 = false U OO UOOOOOOOOO
O00O0O0Obeqnat n 3 = trueJoooggtt
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remember [ [1 [ 0] [
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Proof.

intros n eq. unfold sillyfunl in eq.

(x eq : (if beg_nat n 3 then ..

oddb n = true

remember (beq_nat n 3) as e3.

(* eq :
e3 : bool
Heqe3 : e3 = beq_nat n 3

oddb n = true

0ooo O (oooo) 00000 (0D 6)
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destruct e3.

Case "e3 = true".

(*x eq : true = true
e3 : bool ~ UOOUOOOOO
Heqe3 : true = beq_nat n 3

oddb n = true *)

OOOOHeqe3 U n =300000
apply beg_nat_eq in Heqe3.
(x Heqe3 : n =3 OO0 x*)
rewrite -> Heqe3. (xn=3000 %)
reflexivity.
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e PolyvO[O: OOO CoqgO O OO

» JUOOUOUOUOUOOO destruct U U U
» remember U U 0 OO U

» apply ... with ... O4OQO00OQOO
e Genv: IO UOODODDOODOO
» generalize dependent [ 0 OO [
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Theorem trans_eq : forall X:Type (n m o : X),
n=m->m=0 ~->mn = o.

goooobobbobbogooooooobobbbod

Example trans_eq_example’
forall (abcde f : nat),
[a,b] = [c,d] —>
[c,d] = [e,f] —>
[a,b] = [e,f].
Proof.
intros a b c d e £ eql eq2.
apply trans_eq. OOt *)
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e UOMO: [a,b] = [e,f]

@ trans_eq :

forall X nmo, n=m->m
[}
o CoqgUUIOIOODODODOMO:

» X := list nat

» n:= [a,b]

» 0 := [e,f]
enO000OO0O00OOOOOO!
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Example trans_eq_example’
forall (a bcde f : nat),
[a,b] = [c,d] —>
[c,d] = [e,f] —>
[a,b] = [e,f].
Proof.
intros a b c d e f eql eq2.
apply trans_eq with (m:=[c,d]).
apply eql. apply eq2.
Qed.
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e PolyvO[: OO0 CogUOOO

» JUOOUOUOUOUOOO destruct U U U
» remember U U 0 OO U

» apply ... with ... OO Q0O0OOO
e Genv: ODDODODODOODOO
» generalize dependent [ 0 OO [
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Theorem double_injective : forall n m,
double n = double m -> n = m.

e IODDOOO(DODODO)
Proof. intros n. induction n as [| n’].
o000 P(n) O

Vm,double n = double m — n =m
e JODODOOODOD(DDODOO)

Proof. intros n m. induction n as [| n’].

o000 P(n) O
double n = double m — n = m

D00 mUO0O00O0O0OODOOOOOOOOOOOO
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Theorem double_injective : forall n m,
double n = double m -> n = m.
Proof. intros n m. induction m as [| m’].

e JO00DUOUDDDOODOIUO: DOIODO P(m)O
double n = double m — n = m

D00 nO0000OO00000000000...
e JIIIOUOOOOOOOIOUO nOOOO0OOOOO
HRERERERE
o UUUUUOMN forall mn, UOOOO
» JO000000ogoooooooooooon
oooooglr?
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generalize dependent U [J [0 00 [
000000000000000000000000

Theorem double_injective_take2 : forall n m,
double n = double m -> n = m.

Proof.
intros n m.
generalize dependent n.
000000 forall n, ... OOODODO %)
induction m as [| m’].
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Theorem gen_example : forall n m,
n=m->5Sn=3_5m.
Proof.
intros n m H.
generalize dependent n.
(x OO0 foralln, n=m->Sn=Sm
n JO00000000000000000000 =)
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@ Exercise: override_shadow (1), override_same
(2), apply_exercises (3), gen_dep_practice (3),
gen_dep_practice_opt (3)
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