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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) December 3, 2012 4 /21



dsooobooood

Oogd 1:
: _ 3 . —— BS
3 is beautiful °>° 5 is beautiful
8 is beautiful BEUM

0ogd 2:

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

8 is beautiful
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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 0, beautiful 1,...0 (0 = 1000
0)OO
o U: 00O0O0OMODbeautiful n 0
S ERERERERERERERE
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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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goooobh:
Inductive nat : Type := ...

e Jnat OO ODOOO
» 0 : nat

S(0) : nat

S(S(0)) : nat

v

v

>

goobobooobo:
Inductive beautiful : nat -> Prop := ...

o Ul beautiful nUULUIOLUUOOONONO
e LUUDOOUODLOOODO (D ogoog EI)D opono?
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e 0 alO bOOO (has type)

eallO0 bOODOOOO (isa proof of)
» 00000 bO : beautiful0
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b_sum : forall n m,

beautiful n -> beautiful m -> beautiful (n+m)

goboooboobooood

= b_sum [J
o UIOUODOOUO nym

@ beautiful n U000 beautiful m U 0O Q1
4000000000000

Check (b_sum 3 5 b_3 b_5b).
b_sum 3 5 b_3 b_5
: beautiful (3 + 5)
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suuuouoouogg:

Theorem eight_is_beautiful’: beautiful 8.
Proof.

apply (b_sum 3 5 b_3 b_5).
Qed.

@ U0 beautiful 8 O beautiful (3+5) O OO
OO0

o apply U U UOOODOOOOOOOONO

» Jo0oooooobugbooobgd
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@ nil : forall X : Type, list XU UOUODOOO
ooooooooon

@ b_sum : forall (nm : nat), ... 00000
0000000
» 0000000000000 0
» nil nat : 1list nat

» nil bool : 1list bool
» b_sum 3 5: beautiful 3 -> ...
» b_.sum 4 9 : Dbeautiful 4 -> ...
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Definition eight_is_beautiful’’’ : beautiful 8
b_sum 3 5 b_3 b_b.

goooobboooooo:

Print eight_is_beautiful.
Print eight_is_beautiful’.
Print eight_is_beautiful’’.
Print eight_is_beautiful’’’.
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Theorem b_plus3: forall n,
beautiful n -> beautiful (3+n).
Proof.
intros n H. apply b_sum.

apply b_3. apply H.
Qed.

o JUULDLDODOOUOOLODLDDLO
e JIDUODOD P>QUIOUDODULDOODOODO
o >[I UOOOODO...
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P>QUUOOOOOOOO0O

POOODOOOOOUOOOUOOOO
QUOObOOoobobooobooo!

Definition b_plus3’
forall n, beautiful n -> beautiful (3+n) :=
fun n => fun H : beautiful n =>
b_sum 3 n b_3 H.

: beautiful 3 B3 beautiful n
beautiful n — beautiful (3+n)

000 O (0000) FEEEERGCER) December 3, 2012 19 / 21

BSUM



Juboggboutdboodgubd

Definition
b_plus3’’ (n : nat) (H : beautiful n)
: beautiful (3+n) :=
b_sum 3 n b_3 H.
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@ Exercise: six_is_beautiful (1),
nine_is_beautiful (1), b_times2 (2), b_timesm
()
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