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Show Proof A< > K
ESERREF TEIRAA 7Yz AR B

Theorem ev_4’’ : ev 4.
Proof.
Show Proof.
apply ev_SS. Show Proof.
apply ev_SS. Show Proof.
apply ev_O. Show Proof.
Qed.

@ ?Goal M (Y 7)) J—ILDEEFAN A B 7RO
o MO -/ LIAATRT
@ Qed. TEIBAA 7o ¥ MICEARIZDIT 5.
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LIFE, 4 MBTHB D TEEER]
Definition ev_4’’’ : ev 4 :=
ev_SS 2 (ev_SS 0 ev_0). J

(Agda® & WS SEBRZIER TR, 0T 4y ¥ Tk,
FDOEIBRTOTSLORRTIEREESET. )

2https://github.com /agda/agda
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FHE vs 28 - 21t

o EHBDT—%:
» AVANZ YUY (eg., cons)
» B (fun)

o E1t - X DILMA:

» AVANZTY (eg., ev_SS)
- BE#
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51

Theorem ev_plus4 : forall n,
evn ->ev (4 +n).
Proof.
intros n H. simpl.
apply ev_SS.
apply ev_SS.
apply H.
Qed.

ev_plus4 DEFFRA 7TV b &F?
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Definition ev_plusé4’
forall n, evn > ev (4 + n) :=
fun (n : nat) => fun (H : ev n) =>
ev_SS (S (S n)) (ev_SS n H).

Definition
ev_plus4’’ (n : nat) (H : evn) : ev (4 + n)
ev_SS (S (S n)) (ev_SS n H).

o 25 H DEICHE I K nBELTWVSD! - KTz
B (dependent types)
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@ forall (n:nat), evn -> ev (4 + n) (&,
@ forall (n:nat) (H : ev n), ev (4 + n) DB&EE
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BlE > Ichkh3d
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B0 S L8 LT (ER)EVTLWVWGRL, 70O
T LEZRADELIICY I TA4v I TEVWTELVD
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Definition addl : nat -> nat.
intro n. Show Proof.
apply S. Show Proof.
apply n.

Defined.

o EE%Z = AFHTIC . THABE, FSIEAE—NIC
AD

o %3 Qed. TIEA< Defined. THEH D &, EIHR
ATV o M (BIBE LO)SHEICER D
» Qed. THEDH D & addl XEZDHFEHNE AL
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& (conjunction)

Inductive and (P Q : Prop) : Prop :=
conj (proof0fP : P) (proof0fQ : Q).
Notation "P /\ Q" := (and P Q) : type_scope.

o MEEZ/NTX—Y T HMBESR

o B and P Q (P A Q) DIEHLIE P DFEHLE Q DEE
WHD (conj 2fH172Z ET)BHRIND
» conj NMEARAICHHBLTWS

o WIC PAQ DIEELLHNIE, ZIH 5P DFEME Q
DEEMAEY HHE 3
» RERAELS (ERDOLEEEKRIND)

A+E Z (RBAF XAFRERFMARN I3 FEEHRE (TD 8) Januar y 7, 2025 17/35



& ERBEOEF LR

Inductive and (P Q : Prop) : Prop :=
conj (proof0fP : P) (proofofQ : Q).

Inductive prod (X Y : Type) : Type :=
pair (x : X) (y : Y).

o ANEDER

Inductive and (P Q : Prop) : Prop :=
conj : P ->Q -> and P Q. J

IAVANS VY DEZEET DDICHBEX 2>
TW3HE UERK.
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and OXHEFED 70O 5 L > X WEEHA

Definition and_comm’_aux P Q
(H:P/\NQ :Q/\P:
match H with
| conj HP HQ => conj HQ HP
end.
Definition and_comm’ P Q : P /\ Q <> Q /\ P :

conj (and_comm’_aux P Q) (and_comm’_aux Q P)|.

c.f.

Definition swap_pair X Y (p : X *x Y) : Y * X :
match p with
| (x,y) => (y,%)
end.
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ZE & (disjunction)

Inductive or (P Q : Prop) : Prop :=
| or_introl (proofOfP : P).
| or_intror (proof0fQ : Q).

Notation "P \/ Q" := (or P Q) : type_scope.

o BE&i—or P Q(PVQ) DAMZBEBKY B HEILT
\BY:
» P DEEMLD SHERK
» Q DEERH S HERK
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B E DR

Inductive or (P Q : Prop) : Prop :=
| or_introl (proofOfP : P)
| or_intror (proof0fQ : Q).

Inductive sum (X Y : Type) : Type :=
| inl (x : X)
| inr (y : Y)
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FEE1k

Ix : AP T8 A DB x HNEEL T P(x)]

Inductive ex {A:Type} (P : A->Prop) : Prop :=
ex_intro (x:A) (H:P x) : ex P. J

o Eff: ex P DIFHLIZ
QHEADER x &
Q@ P x (x BihEE P %794 T &) DAL H
DH
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Definition
some_nat_is_even : exists n, ev n :=
(*x "exists n, ev n" expands to "ex ev" *)
ex_intro ev 4 (ev_SS 2 (ev_SS 0 ev_0)).

@ P=c¢ev
e a=14
@ (ev_SS 2 (ev_SS 0 ev_0)) DEIF ev 4
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B

T~

Inductive True : Prop := J
I.

o E—DOAVANT VA I
o True DXV EBY (8D T, DE LAWY
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{4 (falsehood)
) (L& b BAND) DES

Inductive False : Prop := . |

o AVANZ VD EELARWVWESR!
o BMDEIMRIFEEL AW
o BEARAEEFEELAVL
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[FLI] ODESH
(ZA7S5YDEREEIVLEIDT, = TRAEL,
EIRES == 2F>TW\3)

Inductive eq {X:Type} : X -> X -> Prop :=
| eq_refl (x:X) : eq x X.

Notation "x == y" := (eq x y)
(at level 70, no associativity)
: type_scope.

o

o CoqldfMZBU THUDKEM: 2& 1 + 1) %,
Bl - apE L NIV TR AL &

@ eq refl 2 DEF eq 2 2 TEH B,
eq (1+1) 2 THEH 5.
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Definition four’ : 2 + 2 =1+ 3 :=
eq_refl 4.

Definition singleton :
forall (X:Type) (x:X), [++[x] == x::[]
fun (X:Type) (x:X) => eq_refl [x].

THE B (REAS AZEERSHRR T3 SHEERE (20 8) January 7, 2025 28/35



Coq®D [EFEDER

@ Coqid&ED LTIEFETE B ?
» Coq BEICNTDHBHIE
o FABHIICIE TEERADIE L X DIRE] ICEHNINS
o TXHNOLIFADELIDHRE = 7O LD
BiRE
o bW tBMATONYSLATEIRTES
o TDEMRT, Coqd MEFEDER] FZNIFLEKRE
<7
s 80T a4y Ul TIEREOERE] D4
s BT AV Y DNTITHRBEDIAARETHLN S

EHEHRE (2D 8) Januar y 7, 2025 29/35



BgE7ILITY ZLDOEKX

o IEADBIFE] & IEF|HDE] DFELXD
Frv Y

@ match M/X4% — > H'E U Inductive BLH

@ match OLQIEDENETEHE U H

THE B (REAS AZEEREHRA T3 SHHEERE (20 8) January 7, 2025 30/35
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EH LA ER
EZE L TNy —V Ty F

Definition or_bogus
: forall PQ, P\/ Q > P :=
fun (P Q : Prop) (A : P\/ Q) =
match A with
| or_introl H => H
end.

ERIV—T % Eo7 Al DL
Fixpoint infinite_loop
{X : Type} (n : nat) : X :=
infinite_loop n.

Definition falso : False := infinite_loop O.

X
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