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wirE1l

(B X OFEHR x MEFEELTPI (Ix : X.P) DES:

Inductive ex (X:Type) (P : X->Prop) : Prop :=
ex_intro : forall (witness:X),
P witness -> ex X P.

Notation "’exists’ x , p" := (ex _ (fun x => p)
(at level 200, x ident, right associativity)

o BfR: ex X P MEFHLIZTEY X DEZ witness &
P witness DIFHLDFE

» FEERRICIE TMAIDY] FET B3I EZERICRT
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BNERRICH T 2EHHA

Nx: THkFP: Prop
N=3x: T,P : Prop

l-e: T N+ Ple]
N=3x: T, P[x]

N=3x: T, P[x]

Nx: T,H: P[x]+-Q - Q : Prop

(P-3)

(3-1)

rN-Q
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B ICEI Y % EERR (1)

witness #3187 L T apply ex_intro Zf#

Example exists_example_1 :
exists n, n + (n * n) = 6.

Proof.
apply ex_intro with (witness:=2).
reflexivity. Qed.

@ apply ex_intro with (withness:= e) DfXbHY
ICexists e TH OK
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B ICEI Y % EEER (2)

MARICHFFFEAL DY B BFIF destruct (D inversion)
ZlED

Theorem exists_example_2 : forall n,
(exists m, n =4 + m) —>
(exists o, n = 2 + 0).
Proof.
intros n H. destruct H as [m Hm].
(* witness I intro /N¥—V THHEIZDIT3
(* m DEERIANMI O SBND
Hn : n =4 +m IEE7=T %)
exists (2 + m).
apply Hm. Qed.
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B EHRRE EFH=1

o Coq DEMIETIE Ix, =P & —(Vx, P) IXFEHETIF 7%
LM (dist_not_exists, not_exists_dist SR)
- BIER D IEERE, DHKIL
* HHERETIIEELBEE
» Vx, =P & —(3x, P) IXFE1{&E
» Vx, P & —(3x,-P) TREIH?
» Ax, P & =(Vx,—P) TIEEIMN?
o T
» (Vx, (P V =P)) > (3x, P) vV (Vx,=P) &Y
IE5ZDT(?)RY LW
* THHEHIE TIIRIL
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Prop vs. bool BV

o Prop--3ERA - #ERICHED AY, ETEICIEFEZ RN
» BlZ X, if a = b then ... else ... ¥ X
o FLX, BEMAEZHBEIFEVEN>LL:
» beq_nat, evenb 74 & DE = EH
- tRRB & DERZERT %
* f5:

Theorem beq_nat_true : forall n m,
beq_nat n m = true -> n = m.

— M
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sumbool &Y
Inductive sumbool (A B : Prop) : Type :=

| left : A -> sumbool A B
| right : B -> sumbool A B.

Notation "{ A } + { B }" := (sumbool A B) : ty

o {A} + {B} DfEW
> left a (7=72L a 3% A DEEFAA TV U )
» right b (772U b |67 B DFIRA T2z 7 1)
o IFIF or DEZELRAL
o Type I EETRICEZ 3 (#&h)
» (BRIE T Type TlER< Set ICR>TWBH,
KU L7y
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Theorem eq_nat_dec : forall n m : nat,
{n = m} + {n <> m}.
Proof. (x HBIEF S *) Defined.

@ dec & decidable MHE

@ +1F, ZDIDor FEB > TEEATNITL L.

@ eq_nat_dec DIR{ERE Prop TlE7< Type DT
BEE e L CEHEICHEZ 5!

o Ixf%% Qed. T/ < Defined. TLHB &, EEN
BNRZ% FHEPRICBHETES)LDICRS
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eq nat_dec DfE A

Definition override’ {X: Type}
(f: nat->X) (k:nat) (x:X) : nat->X:=
fun (k’:nat) => if eq_nat_dec k k’ then x
else f k’.

Theorem override_same’
forall (X:Type) x1 k1 k2 (f : nat—>X),
f k1 =x1 ->
(override’ f k1 x1) k2 = f k2.

EHEEHE (2D 8) January 5, 2015 12 / 16



5lE BR

Proof.
intros X x1 k1 k2 f. intros Hx1.
unfold override’.
destruct (eq_nat_dec k1l k2).
(* observe what appears as a hypothesis *)
Case "k1 = k2".
rewrite <- e. symmetry. apply Hxl.
Case "k1 <> k2".
reflexivity. Qed.

BasicTactics.v TODEERA! & LERTH L D

IHETREP>THW

A+EZE (FEKRE) EEEHE (2D 8) January 5, 2015 13 / 16



AEBAA 72 7 b
eq_nat_dec DFFEAA 72 ¥ ML,
o BA# n, m 2R ITHN S (£5) B
o RIEIF
»n & mBFELITNE left (n = m)(~ n=m)a
(2L, aldn=m QFEEA T I )
» & TRIUFNIE right (n = m)(~ n= m)b (%
2L, bld n<>mODiREATI I M)
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707% LT

o MBAA 7Y/ b = BAES (GtEDIR) & FF5A
DERKY

o OV Z LMY SIBAA TV NHOSEEICED
HED =Y HT

BARE n,mZ2FEY, n& mHBPHFELITNIE left
%, D TRITNIE right %=1k 9 B J

e Extraction eq_nat_dec. &9 % & BARADEMH
E&1TD (0Caml) 7OJ T LANRTIINS!

= IELIH Coq THREESINAZTOV S A
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BEE: | FET10:30 FEY)

@ Exercise: dist_not_exists (1), dist_exists_or
()

o REZZEEIAATL VMorelogic.v ETDT7 74 )%
EC2FVIA VIRHY AT LA%@ U TRE

o LU X MEICBAEE:

- BER - EZICETZIER, bHYICKWERLE
&, TOMKUTARZ I E. ((THFIZRLL S X
T9. )

» REICBATEL 226, TOANDEH], thDE
¥ (web 2 &) &#SEICLGE, TOBEHRE
(URL %2 &).
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