by

=
Tt S RiE

==

=
wn
-

B iH- coqhy




\
/.

AR RE
o EBSHEHNETE
- B3 | RS HHH

2
=1 BRI 24

filter | map | fold

B R B

injection | discriminate | apply |
Induction

v

AlIY

° 5
>
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SERNHIFEE: BIENRIE

e Programs = Algorithms + Data structure

o HURLEM: WMASVHBEMEEANFRE
> AR —ER A 2 B X 18
> AIFREBEERES, BrAF#BENGER
» A E A2 B SIS RAEHIZEFRAITEIE

L -

struct Node s

intRdatay // R &

struct Node* next; // i EEIT —RANFHIE S
$;
// Eik: B next BRI ATE

2026/5/8




SENRIHE T : RN RIE

e Proof = Types + Functions

> Proof as 1EfF
> Types as ZE{L 2R
» Functions as FAIFJLHED

[ -

o ZRLEIE: WMIYIERASFE X R E LB N
> FIRRNEZERTS, MIERFIRES
> AAHIZ, REEMEFBIER

Inductive natlist : Type :=
| nil_n : natlist (* iRl = %)
| cons_n : nat -> natlist -> natlist. (* &IR2: K¥ERE *)

L -

2026/5/8 5



Curry-Howard Correspondence

o EFMNA
> G EXBIENER
> R EXHENTHR
> 2R BIRETH®REAEE

o FIEFRMA
> 2*1"]1«11 AR EXTEREIE N
PR R ANEIERYIE AR
Match: 33 TiE
Fixpoint: V3ZNE
> 2R RINEREH

2026/5/8 6
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g%%ﬁﬁ% natlist

Inductive natlist : Type :=
| nil_n : natlist (k FEAR1: T *)
| cons_n : nat -> natlist -> natlist. (¥ EIR2: KR *)

e Inductive natlist : Type

> EX—1T R FMnatlistpyFguaeRy, KA 2 Type
e nil n : natlist

> F—MEER, — I THEER
e cons n : nat -> natlist™—> natlist@

> BIMWERER, —MNERBnatil E— 1 BAESR
() natlist, B — NI B A BEFR_natlist @

2026/5/8 7



/R1E boollist

Inductive boollist : Type :=
| nil_b : boollist
| cons_b : bool -> boollist -> boollist.

e natlistflboollistEBFEEMHEIRNIZIELS
> XANETVANEEIZEFR M Anati Ebool

—

o HRENRMENNFIN: EHBEAIEStvoid*Z AL
I object

o RHNBMENWNNAIN: BHENGEHWSHNEHEITITE

2026/5/8 8




ZBIYREE: HHR RS

(k list 22— 1A MAER *)
Inductive list (X : Type) : Type :=
| nil : 1list X
| cons : X -> list X -> list X.

e %7X Polymorphism:
- CPIEEIRE (R R AR
- RIS

o 1FFR (3FF) HIEHR

> listigik T— 1@2’*”5‘]&%2*1"]

> WNSRIERR T list BB EMM R, MHXFME BT
natlistfboollist&PKAr

W
g&

2026/5/8




iSEmtR LBl

(x XRE—PMEETE 1 NEATIIR *)
Definition my_nat_list : list nat :=

cons 1 (nil :

- - BERPRITR1IMNT B
o ENMHRFIFRAEKRALER [ s TP ]
> LB HAnat

o ENFIFRHHIZIE
> FRMEFconsiiE— KB BnatFlsk
> 1: constiEFHIESH X
> (nil nat): constETFHIE_ITESH list X
FERAEfnilfE T — B EnatiyFlsk

2026/5/8 10



ERRRASH

o EEMFEAKXKIES{ KB

N0

S ()

Inductive list X : Type$ : Type := ...

o AILUE([EFEAnatlistiiboollist—ENZAEERT
> coqRl AR TESH ARG RIER TR S HX

Check (cons 1 (cons 2 nil)). (* Coq #l X=nat *)
Check (cons true nil). (* Coq #lr X=bool *)

2026/5/8 11



MEFRFTFS A

® 1%1 : -TI- *ﬁL.jrcons

Notation "x :: y" := (cons x y)
(at level 60, right associativity).

> 1: : 2: : nilF{ffFcons 1 (cons 2 nil)

o ERA[ 1¥mAkSLHILRYIEER

Notation "[ 1" := nil.
Notation "[ x

> [1;2;31FMF1::2::3::nil

;.. 3y 1" := (cons x .. (cons y nil) ..).

2026/5/8 12



R PRI 25 7S

o IMEK Y repeat, QIE—MIFLTEXEE count/XHJlist

(x EE: X 2R BT CkHEFEERXSE iX:Typed *)
Fixpoint repeat X : Typef (x : X) (count : nat) : list X :=
match count with

[No = nil
| S count' => x :: (repeat x count')
end.

Compute (repeat 5 3).
(x 58: [6; 5; 5] : list nat *)

Compute (repeat true 2).
(x 458 : [true; true] : list bool *)

2026/5/8 13



2 0 ESOTEE
o ZitlistiKE

Fixpoint length 3X : Type$ (L : list X) : nat :=
match 1 with

| nil => ©
| h :: t => S (length t)
end.

o HEM1list

Fixpoint app <X : Type? (11 12 : 1list X) : list X :=
match 11 with

| nil =
| h :: t=>h :: (app t 12)
end.
Notation “x ++ y" := (app x y) (at level 60, right associativity).

2026/5/8 14



EHHSEM: R

Inductive prod (X Y : Type) : Type :=
| pair : X => Y -> prod X Y.

Arguments pair §X} §Y¥ _ _. (x RRSEHIKE *)
Notation "( x , y )" := (pair x y).
Notation "X * Y" := (prod X Y) : type_scope.

o XFMYZMMMIAREISY
o NHIA=R

> [EIFHR B NIR [EME
> {EUERAPEHTF A /\ B

2026/5/8

15



8B % S5 A[1kIn

Inductive option (X : Type) : Type :=
| Some : X -> option X
| None : option X.

Arguments Some $X§ _.
Arguments None $X%.

o G HIFMIF
> Some: FHE—I1TEH, LBAX
> None: NEFEHESH
. RAGHE
> FEAE: error : nat -> list X -> option X
1A IRIXER A s R A B nat{i
WMRIEFERE], MIREXMNE (Some)
wese -~ QASREZARL T, NR[E|INone

16
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ﬁﬁ']%[l Z]EIEJ: :JJJIHE?B

void append(List* list, int val) §
Node* current = list->head;
while(current->next != NULL) §
current = current->next; // 1. K[h

$
// 2. B BEE—1T AREEHTE R T A
current->next = new Node(val);

$
WIETVIE S R B BVFFIE

> BHER : BENERA RS TIR
ERTIRABr1list

> WA ERER, EARlist[1; 2] 1B EFE

O

HiR[E], MEERE

2026/5/8 18



ﬁﬁ']%[l Z]EIEJ: IJ\JJ[IE§3

Fixpoint app (L : list nat) (val : nat) : list nat :=
match 1 with
| nil => [val]
[Bh et :>[h s (app t val)](* HIAE )

end.
[_.h/f\ﬂ\amp t valfiiRE[ J
o HEFUIES ch R B RYISE EERK— Y 1ist

> iR EENERKITIREEIRE, HAEEE
TR AR1list

> FAM: ERITER, EARlist[1; 2] 1KkAFE

2026/5/8 19



coqHIFRH B ek 3

e Coq.Lists.ListB& THT#HEHBFIREIERI
> filter: fHi%
> map: HBRET
> fold: MY

Require Import Coq.Lists.List.
Import ListNotations. (x JF/E1% [1; 2] XFEMFFSHE *)

o HihtrAEE

» Coq.Arith.Arith | Coq.ZArith.ZArith|
Cog.Reals.Reals

» Coqg.Strings.String | Cog.Bool.Bool
» Coq.Logic.Classical

2026/5/8 20



TRIEERE filter

Hir: NS RETRTRERITIRIE
> AP BEEXTHEZLE, FMEARYESHIREREilter

Fixpoint filter <X : Type? (test : X -> bool) (1l : list X)
« list X :=
match 1 with
| nil => nil (* Base case: ZEXRIEFELETE %)

L -

[Nt =
if test h
then h :: (filter test t) (k i@it: WTFH, ELEENERE %)
else filter test t (Ck M. s, EEAHEEEHR *)
end.

\

> test : X -> bool: APRPHITFIRIZ4E

2026/5/8 21



(k8 HIETERE R EL *)
Fixpoint evenb (n:nat)
match n with

alelolll =

| 0 => true

| SO => false

| S (S n') => evenb n'
end.

Ck E CHIBTE SR (BP“IRMBm%L”) *)
Definition oddb (n:nat) : bool :=

P 1;EJBZJ=*:§QQ:

Compute filter oddb [1; 2; 3; 4; 5].
(* Coq HitHZsR:

= [1; 3; 5]

: list nat

*)

2026/5/8

negb (evenb n).

o REBH

Compute filter evenb [1; 2; 3; 4; 5].
(* Coq Hith4sR:

= [2; 4]

: list nat
*)

22



BRES ER 8 map

o BHFr: MEMMLBURRITTREITH —IRIE
> APBEN#EEEE, A EARESHRESmap

Fixpoint map X Y : Typed (f : X => Y) (L : list X)
SIS Y ==
match 1 with
| nil => nil (* Base case: FTHELRMAAE *)
| h :: t => (fh) :: (map f t) (x &b LR, BHATEER *)
end.

» £ @ X ->Y: HPW#REZE

2026/5/8 23



BRE 2R # map

o HETH, FIATES—FLLO0

Compute map (fun x => x * 10) [1; 2; 3].
(*x Coq HIHZR:

= [10; 206; 306]

: list nat
*)

o KRBT, FIMIBE—ITEEER AR

Compute map evenb [1; 2; 3; 4].
(* Coq FIHiZGER:
= [false; true; false; true]
: list bool

*)

2026/5/8 24



MK H fold

o Bir: WEMIHEIBNGHARFIHITE R
> APBENXNEMTBREZLRE, HEARBSHERIESRld

Fixpoint fold X Y : Type: (f : X -=> Y ->Y) (L : list X) (b : Y)

¢ Y :=
match 1 with
| nil => b (* Base case: i#ZF| nil, ¥~ b %)
| h :: t => f h (fold f t b) (* Recursion: F f ## cons *)
end.

> f X ->Y -> Y: APHEHTHRIZLE
> KRS, foldff “EE” & aazama@m%_%
b (Bfl{E) B# TnilME
£ (5T HITR) **?ﬁé?consﬂL%
woe -~ 1 (BB Eo LRI R L5 2

\




MR fold

N | AH
o TTEA
Compute fold plus [1; 2; 3] 6.
(*x Coq HIHH4ER:
=6
nat
*)

N | As
|
o ITEIR
Compute fold mult [1; 2; 3; 4] 1.
(x Coq HiH& & :
=
nat

*)

\_f_/rfr N
o ITH
Require Import Nat. (x &Zi5| AN, EikT +, -, *, / FEX *)

Definition average_hybrid (1 : list nat) : nat :=
(* Step 1: Fold it (Sum, Count) *)
let result : prod nat nat :=
fold
(fun (x : nat) (acc : prod nat nat) =>
match acc with
| B e =
(x XEFEHT + 775, BHEE T pair HET *)
pair nat nat (s + x) (c + 1)
end)
1
(pair nat nat © 9) (x #¥GAfE *)

2026/5/8

213

in
(* Step 2: ZEiHH *)
match result with

| pair _ _ final_sum final_count =>
iffjfinal_count =? ©
then ©

else final_sum / final_count (k {HFFRESS *)
end.

= 1ZEEF
7 = HWEMREF

26



M) R fold
o [FHfoldSLINFFRAHIER M app

Definition app_fold X% (11 12 : list X) :=
fold cons 11 12.

2026/5/8 27



— L 15 BA

o TEIEAIUI
23]
- TSR SEI R B BB

list: map | tree: tree map |

KR, FNARAIfilter/map/fold

L -

option: option map

o N[EIRFIIEANLEHHEE
» map: ERHTHRAER
» fold: EMHTHAIE)TRILE
» filter: ERATHIBAZK/AIRKEHYRE

15X

2026/5/8 28



/th1EFH

o THEEFHFHM

(x 5B XAHBhR % *)

Definition is_even (n:nat) := evenb n.
Definition square (n:nat) := n * n.
Ck HEWH: EEFEEFZMNA RS *)

Compute fold plus
(map square
(filter is_even [1; 2; 3; 41]))

(k AT IR
1. inner: filter is_even [1;2:;3;4] -> [2; 4]
2. mid: map square [2; 4] -> [4; 16]
3. outer: fold plus [4; 16] © -> 20

*)

(* 4i%: 20 *)

2026/5/8 29



relEH
o TREMBHHIFHEHM

Ck 1. ENERAMY *)
Definition square (n:nat)
Definition is_odd (n:nat)

n* n.
negb (evenb n).

(% 2. ESUEHTKL: A—HEH -> FF -> KM *)

(* Pipeline: List -> Map -> Fold -> Result *)

Definition sum_sq_pipeline (1 : list nat) : nat :=
fold plus (map square 1) 0.

(x 3. SreHitE *)

(x A2 A TEEEE > HHIKLE *)
Definition sum_odd_sq (1 : list nat) :=
sum_sq_pipeline (filter is_odd 1).

(x #1 B: kiR -> KL *)

Definition sum_even_sq (1 : list nat) :=
sum_sqg_pipeline (filter evenb 1).

2026/5/8

(k8 CMAEHE *)
Definition my_list := [1; 2; 3; 4].

(x i 1 AAHIEE %)
Compute sum_odd_sq my_list. (x [1;3] -> 1+9 = 10 *)
Compute sum_even_sq my_list. (k [2;4] -> 4+16 = 20 *)

Compute (sum_odd_sq my_list) + (sum_even_sq my_list).
(x 5. 30 *)

(k Jiik 3: AHEM (AEHEE) *)

Compute sum_sqg_pipeline my_list.
(* LIIITi‘: 30 *)

30



Map-reduce =3¢
e 43Mi& =z Divide and Conquer

o MapMEs: FEmEHERYARET Fniz 1k
EHITIMMEPLE LB, TERLORESZS
fllter’ﬁmapEl’JﬁE HEFEE R E NS IE NP

[ -

E
filterSmapRIEATHRITE, AT HMIT
=

o Reduceﬁﬁﬁx SERLEHE R 24

HITIMER EEEZEITEINFFE
foldiRBUB LA E

\%&

2026/5/8 31
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coglig<

o Cogqinf&LigI/O?

(mm

> coqfiiE< commands
> YA contextHgiHER
B/S ER 151
. HWIN: compute (1 + 1).
compute | HE/NIY m. = 2 - nat
#iN: Check true.
5 !
Check = Hit: bool
. . |#iN\: Print oddb.
Print | fTHEX |ew. 87 oddb it
Search Y% g #Mi\: Search "associative".

B -

NERBERFER “HE83E° NEE

2026/5/8
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cogfI Rl : IERAIRRIES
o K NIZEFMA THIUERH

> MEtcontextBERgoal BYeREEH H T2
o W{AI{RIUEIERAAY IEFRTE ?

> ETFHMNFMABRESIETE
coq> FFHY
Re 15 B s HtEERY
WERA R # RV AR 3z

e Proofs = Types + Functions

Tactics (context, goal) -> functions

2026/5/8 34



o i B 2 B

e H¥r: JERFA forall A : Prop, A -> A

o CogfElF: ME—TERH, MAARI, HHANTNAILAY
UEFE

Proof.
intros A Xx.
exact x.
Qed.

Theorem my_id_tactic : forall A : Prop, A -> A.
Proof finished

1
2
3
4
5
6
7

Print my_id_tactic.

» EHprint TElmy id tactic

my_id_ tactic = 4&&
fun => X
| forall A Prop, -> A|<[ ¢ 7 ]
it

2026/5/8 35



Curry-Howard Correspondence

my_id_tactic =
fun (A : Prop) (x : A) => X
: forall A : Prop, A -> A

coq KX M EFRIAE EEFERUEA
forall A, A -> A R Ry EY EEANSA
fun (A:Prop) (x:A) => x| HHRISEHY WERRIE A2
(x : A) RIS FT
X R 2 AR BB SR

2026/5/8 36



apply =R &

o ifi[m)HEIE

e contexti¥iE
» WERARYB#¥R: B
> 8BFH: Alla: Ao - B
o applyHIETHHFE
> FEULEAB, ERARIGNERUEETA, BBAFE LA

EJL_IB

> FrLAFCBYEFRMIEEARES J1ERAA

2026/5/8 37



apply kBRI

e apply [7E]

(nm

BRMR/RLBIR]

> TSI WA YEIAgoal FE £ UL
> HETWgoal#iHPR, EFTNEREBREITE

Parameter Person : Type.
Parameter Man :
Parameter Mortal :

Parameter Socrates :

Section ApplyDemo.

Variable H : forall x :

Theorem socrates_will_die :

Proof.
intros H man.

apply H.
exact H_man.
Qed.

End ApplyDemo.

2026/5/8

Person,

Person -> Prop.
Person -> Prop.
Person.

Man x -> Mortal x.

Man Socrates -> Mortal Socrates.

H: forall x : Person, Man x -> Mortal x
H_man : Man Socrates
(1/1)
Mortal Socrates
38



apply kBRI

(nm

e apply [TEERAM/(RIEATR].

> TSI WA YEIAgoal FE £ UL
> HETWgoal#iHPR, EFTNEREBREITE

Parameter Person : Type.
Parameter Man : Person -> Prop.

Parameter Mortal : Person -> Prop.

Parameter Socrates : Person.

Section ApplyDemo.

Variable H : forall x : Person,

Theorem socrates_will_die : Man Socrates -> Mortal Socrates.

Proof.
intros H_man.
apply H.
exact H_man.
Qed.

End ApplyDemo.

2026/5/8

Man X -> Mortal x.

H: forall x : Person, Man X -> Mortal x

H _man : Man Socrates

(1/1)
Man Socrates

39



apply & HISCIN

o cogiVIEFAREMIE—TMBHRRIZS LB R 2L

e MiTapply H: TEIERAEIEHARA, BHirBREET K HH
I8 SR Y
> HATHEI: B—1EZEIEANGoal 1, XEIAB
> HATH: HIARRDREIZERIETR, BT AR LAfE A SR 2
JH (?Goal_2) BHNIRKHY?Goal 1
> PUTR: BT THNERIEARNGoal_2, RAAA

2026/5/8 40



injection'ﬁﬁlﬂ%
o KB

e contexti¥E

> FE—1MRIZE: con n = con m
conE— A EUREREL ARINIE F
con nfllcon mi¥MZEMMEIESREIAIIN
¢ injectionBVETIERF
> WA Nlcon nflcon mpIZRBIMEH[E], [EIRTHE4IBI4S
=[G
> BRI E RS EHInfnt,—EE[E]

2026/5/8 41
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injectionRHEgHY{E
e injection [{RI&&E] as [FMBAF1] [FTiEF2]..
> BRI IR — MIEFEMF
F BREFRINEHHE FconS B ¥E, HAESHNF
I n = mSIEAFIBERERME LT
> IR RNFEHas, MFERn = mE&HAMElgoalWES

BIfe*Fn = m - goal

Theorem injection_demo : forall (nm : nat), Sn=Sm->n=m.
Proof.

2
%nFros.n m H. ' [H' S n S m ]
injection H as H_1inner.
exact H_inner.
Qed. (1/1)
n m

2026/5/8 42



injectionRHEgHY{E
e injection [fRI&HE] as [FMBFL] [FHBF2]....
> BRI EHRB— MIEFEMF
F BREFRINEHHE FconS B ¥E, HAEESHNF
I n = mSIEAFIBERERME LT
> IR RNFEHas, MFERn = mE&HAMElgoalWES

BIfe*Fn = m - goal

Theorem injection demo : forall (nm : nat), Sn=Sm->n=m.

] [H_inner: n n1]

intros n m H.
injection H as H_inner.

exact H_inner.
Qed. (1/1)

n =m

2026/5/8 43



injectionTREEHYSEIN
o cogFHIMEFR— T REETR

> B R EUH B BT R E IR :
Vxxy, £(x) =£f(y) -x=y
» injectionZK R _EREE(FE BT R E X N K

Definition injective 3A B : Type$ (f : A -> B) :
forall xy : A, fx=Ffy->x=y.

2026/5/8 44



discriminatefR Mg
o &

e contexti¥E

» FHE—1RZHE: con 1 n = con 2 m
con_1#con 22— ERMCEHESRELARIAEIRY
e
e injectionIE IR
> INRFPNIESE, (BEMAEIMIEFAE
> BoaZHHIR contextFET B
> BUEIRLE R

2026/5/8 45




discriminate R IGHY{EH

e discriminate [{RIZ&].
- EBRBRR—ER
> FINAARINEREEFE]
> FIERIEAR, BEEEGRIEA

Require Import Cog.Arith.Arith.

n: nat
[H:e S n ]

Theorem discriminate_demo : forall (n : nat), @ =S n ->1+ 1 =3, __
Proof.

intros n H. (1/1)

: — 1 1=23

discriminate H.

Qed.

2026/5/8
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discriminate R IGHY{EH

e discriminate [{RIZ&].
- EBRBRR—ER
> FINAARINEREEFE]
> FIERIEAR, BEEEGRIEA

Require Import Cog.Arith.Arith. n: nat

Require Import Coq.Arith.Arith. [ Proof finished ]

Theorem discriminate _demo : forall (n : nat), @ =S n ->1 + 1 = 3.
Proof.

intros n H.
discriminate H.

Qed.

2026/5/8
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discriminatefREEHYSZIN

o cogFHIMEFEH(ENERNEIE
> STEARMMES, forall n, 0 '= S n
> discriminatell @ENBEEREE

Theorem O_neq_S : forall (n : nat), © <> S n.

o NEIGEHMLEIENTNAEIR E R EIEA(E]
> cog3EPfR ERA T —Ma1E R TS RIERR I
> Hdiscriminate#{1FHABT:

FIE— R fun, WIA AN NAEERE
match with con 1,1R[E[{EAtrue
match with con 2/Hfticons, IR[E|{EHfalse
fun (n) <> fun (m)

gl

2026/5/8
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destructiF g
. SR

o contexti%E
» BEIEAgoal M T— I EE AR B MM B LS AL
e destructionfIE Tn R

» case con 1: fllE—" subgoal, FAcon 1,
Hir A= RIHgoal

» case con 2: fllE—" subgoal, FAHcon 2,
HirA=RIHgoal

2026/5/8 49



destructREHI{F F

e destruct [n] as [nl n2 ...J].

EE AR S EHR
> nl: match with &&— A’I"]:L_%EI'J = 7l &
> n2: match with F-MAEFHTERE

k

R IVIAILIN 1 Ol ILLVL

Theorem negb_involutive : forall b : bool, negb (negb b) = b.
Proof. b: bool

intros b.

destruct b.

(¥ --- Case 1: b
simpl.
reflexivity.

(¥ --- Case 2: b

(1/1)
[negb (negb b) = b]

true --- *)

false --- *)

simpl.
reflexivity.
Qed.

2026/5/8 50



destructFREERI{EH

e destruct [n] as [nl n2 ...J].

EE A IE RS B IR
> nl: match with F—MAEFHTERE
> n2: match with F-MAEFHTERE

k

Theorem negb_involutive : forall b : bool, negb (negb b) = b. B

Proof. p |
intros b. 1/2)
destruct b. PR —
(* --- Case 1: b = true --- *)
simpl. (2/2)
reflexivity. \f@gb (negb false) - Falsgj
(* --- Case 2: b = false --- *)
simpl.
reflexivity.

Qed.

2026/5/8 5



destructREEHYSCIN

o ETIFFEMUBIBNENX, MWE—TEH

> HiIN: B#¥rgoal, con 1RYUERRRF%I, con 2HYIEEA
%
> i BEBALIE T B1ZL BT ERIUERRF
fun (b : bool) =>
match b with
| true => (k A Case 1 HJIEH: eq_refl *)
| false => (* A Case 2 MJiF#: eq_refl x*)
end

» destructtt BETH AL I LT E 1R
W RIEYARTIE
IERAXTF{E{nat, S (pred n) = n

FA, HZEgoalHViERBR

L -

2026/5/8 52



induction R i%
o Z5HYIZH

e contexti¥E

> EREJFAAgoal FF—MiE)ILH

destructiigIEBALXRIMIE T, FiAFEITII

e inductionBYE iRt
> case 0: g|E&—1" subgoal, ,—kﬁ:jjcon b (3EiE

IEF), E

SR A EH AR goal

T SR

> case con 1: fBl|[E—" subgoal,
ZHRAPERIEIH: goal W TmE AL

2026/5/8

E ¥rAMERBgoal 4T

-n = con 1 mf{3l -



inductionfRELHY{EFH

e induction [n] as | n' IH].
> n: HEIRRIS I ER
> n': match with B)AEFHIZ =73
> IH: nBYFEMn ' BN (coqBEIER)

L -

IVIAIIN I SOFELVED U

Require Import Coq.Arith.Arith. l

Theorem plus_n_O0 : forall n : nat, n + © = n. (1 713\
Proof. [%orail n:nat, n + ®@ = n ]
induction n as [| n' IH].
reflexivity.
simpl.
rewrite IH.
reflexivity.

Qed.
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e induction [n] as | n’ IH].
> n: HEIRRIS I ER
> n’: match with B)AEFHIZ =R
> IH: nHYFZE#n’ BYYIARERIZ (coqB BhE k)

L -

Theorem plus n O : forall n : nat, n + © = n.
Proof.
induction n as [| n' IH].

reflexivity.

. [Sn

simpl.

rewrite IH.

reflexivity.

Require Import Coqg.Arith.Arith. -l

Qed.
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e induction [n] as | n' IH].
> n: HEIRRIS I ER
> n': match with B)AEFHIZ =73
> IH: nBYFEMn ' BN (coqBEIER)

L -

Require Import Coq.Arith.Arith.
n' : nat
Theorem plus_n_O : forall n : nat, n + @ = n. [IH: - n']
Proof.
induction n as [| n' IH].
reflexivity.
simpl.
rewrite IH.
reflexivity.

(1/1)
S (n" +0) =Sn’

Qed.
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e induction [n] as [ | nl IHl1 | n2 IH2.].

> nFEZMEEAETE, FEDHCEXLEMET
s MR—PWEFTR T ENTFER, WEESIASRKIH

Inductive Tree3 : Type :=

| Leaf : Tree3 (* ¥EF 1: BTE= *)
| Nodel : Tree3 -> Tree3 (* ¥&EF 2: IBITS *) f?i/3) “\
| Node2 : Tree3 -> Tree3 -> Tree3. (* #i&EF 3: YEIT S *) Leaf - Leaf
Theorem tree_induction _demo : forall t : Tree3, t = t. (2/3)
Prook. Nodel tl1 = Nodel t1
induction t as [ | t1 IH1 | t2a IH2a t2b IH2b ]. (3/3)
(* --- 7% 1: Leaf (Base Case) --- *) \lode2 t2a t2b = Node2 t2a t2b J
- reflexivity.
(¥ --- 9% 2: Nodel (Step Case 1) --- *)
- simpl. reflexivity.
(* --- 9% 3: Node2 (Step Case 2) --- *)
- simpl. reflexivity.

Qed.
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o ET LM BUIERNSEHMAMNE N, HIEXTRAYIEYT R 5
» BT inductionREEHIUERR: MBI
> VAL IH: B3R BOAR IR EE

o cogNBR#natBEIERT “BRBAMEIR” nat ind
> HIN: B¥rgoal, IEEYIAMIETF (n

= 0) HIERRF%,
BYFHIEF (n = S n’) KIUEEBFZ
> it RETBALIRET B B IAKHIUERRF S
Print plus_n_O.
Ck LG (FRAChR) @ %)
(* nat_ind (fun n => n + © = n)
(Base_Case_Proof)
(fun n IH => ... Step_Case_Proof ...)

*)
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