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Basics.v

o T—4 A
- BRI (EH, EfafE)
- #

- BABOER - BRNBEBES

o Hfi{bIC X BB
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o GEMIFTICL BELHH
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Coq DEARER(1EH)

o HEMMR (M, VAN KQEDT—H)EHEEE
DONRERETZ 7075 LDERSEE

» OCaml, Haskell D& S AFEKE OISV

- BRICEIADVTWS

» EF 27075 L LLDEIFAV

» 3GEIE OCaml ITIEWV (DMHIDITE D D TEED ;-)
(RHROME %R 2) HIEFOEE R EEE

FIRT DB DI S 55

SERA DR ERERE

(B ENFERAHERE)

EEEHRE (20 1) October 6, 2020 3/74



LWEOES: BEH

o B = F—9DEE

o BICET BT —49 (Coq TIROAVAMFTVHEWD)
DI BESR
» BU: day
» AV ANMNZY%: monday &

Coq < Inductive day : Type :=
| monday
| tuesday
| wednesday
| thursday
| friday
| saturday
| sunday.
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HEH DB (ver.1)
Inductive (521’%) : Type :=
REPESCLLI N

| (AYRRSI9E,) .

o REDE') # K (Coq TOARKRTDRYIY)ITER
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HHES: ROFH
o ZFAMDIT (matchN) ICL D2 ER
» T—YDRENTOHZDT, 7TRYDIFEDT

Coq < Definition next_weekday (d:day) : day :=
match d with
| monday => tuesday
| tuesday => wednesday
| wednesday => thursday
| thursday => friday
| friday => monday
| saturday => monday
| sunday => monday
end.

next_weekday is defined
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R EZR DI (ver.1)

Definition (BE¥%E ) ((RBIEL) : (BIHE)) : (RER) := (K)J
L

(&) = (ZEH) | (AYAKZ0% ) | (match X )
(match &) == match (X ) with

| (RXF—=2) = (RK)

| (RF—=2) = (RK)

end
(WRF—=V)) u= (AVAKRTVH)
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Compute AXY Y RICLB 7O LD
217 (R DEE)

Compute (R ). T(R)DEEZT 3.

Coq < Compute (next_weekday friday) .

= monday
: day

Coq < Compute (next_weekday (next_weekday saturday)).
= tuesday
: day

o BIEGERI O - EID DI A7 lE OCaml ERI L
o (—EADEMIRE)
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S B9 (K7 - ) & 3T
o SH (MM - BE): MIUTEEMETE (2

Coq < Example test_next_weekday:
(next_weekday (next_weekday saturday)) = tuesdayJ

o SfFF: ZD T & | ARERIITZDON%=EREAL
=005 A

Coq < Proof. simpl. reflexivity. Qed. |
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S & SRR (ver.1)

AN H

Example (&ZHI) : (f&&).
Proof. (GEBA) Qed.

(fp) == (3\)=(3)

o SZ=DDH (DE) DHFELIICDOVWTHERDZZENT
x5
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Coq 7AV S LDEERER

o BMDES (Inductive)

o FAXMDES (Definition)

o EXRICATZMHEDSHA L& T DEERA (Example)
» T DI Theorem, Lemma 7R &
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EREREDES & BEH

Coq < Inductive bool : Type :=
| true
| false.

Coq < Definition negb (b:bool) : bool :=
match b with
| true => false
| false => true
end.

Coq < (x ZB|HEHDEZXH %)
Definition orb (bl:bool) (b2:bool) : bool :=
match bl with
| true => true
| false => b2
end.
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orb DEFZEDIE L X D3RR
£E, EEERZEEITFTLTVWSDERL

Coq < Example test_orbl: (orb true false) = true.
Coq < Proof. simpl. reflexivity. Qed.
Coq < Example test_orb2: (orb false false) = false.

Coq < Proof. simpl. reflexivity. Qed.

Coq < Example test_orb3: (orb false true ) = true.

Coq < Proof. simpl. reflexivity. Qed.

Coq < Example test_orb4: (orb true true ) = true.

Coq < Proof. simpl. reflexivity. Qed.

o FEAMIEZAL<TEHELW
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Notation ¥ Y RIZC K BHERED
S A
EBX@rRICRAINh <70

Coq < Notation "x && y" := (andb x y).
Coq < Notation "x || y" := (orb x y).
Coq < Example test_orb5: false || false || true = true.

Coq < Proof. simpl. reflexivity. Qed.
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BRI (nandb)
IR D nandb DEFZTMIE, Ezample ICH B
nandb MDIEL SICET 2 SHZEEAE L.
Coq < Definition mandb (bl:bool) (b2:bool) : bool

. Admzitted.
Coq < Example test_mandbl: (nanddb true false) = true.
Coq < Admitted.

BABICIE, Admitted DITEREELT, HBENRZ
RTCEIHZLY, SRRICDWTI,

Proof. simpl. reflexivity. Qed.
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Check A< K
ROBEEN D

Coq < Check (negb true).
negb true
: bool
Coq < Check negb. (x FAFIDEIDREE *)
negb
: bool -> bool

Coq < Check orb. (* ZB|EEE *)
ordb

: bool -> bool -> bool )
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BEOEIGHLWEZES

Coq < Inductive rgb : Type :=
| red
| green
| blue.

Coq < Inductive color : Type :=
| black
| white
| primary (p : rgb). (x RE-DW? *)

@ black, white (BT color XD{E
e primary (& rgb BLDEHD S color HDIEZES
» primary red, primary green & &l& color B
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BR/NY —V

Coq < Definition monochrome (c : color) : bool :=
match ¢ with
| black => true
| white => true
| primary p => false
end.

e WWR/\N¥Y — primary p
» p REHDES. WIKT 3 => ODREIFTHEZS
» BIK: Y FNR ¢ D Tprimary (fE)] &WD
FBelLTWEDS, pZ () ICRELT => DD
XNZRY
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Coq < Definition isred (c : color) : bool :=
match c¢ with
| black => false
| white => false
| primary red => true

| primary _ => false
end.

o EA/NY— DEIEIZ

» red DL DBREHTE LW ¢ D Tprimary red]
EWITEELTWEDL => DEDAZIRT
» T ETAIVR A= RIS =2 ¢ B Tprimary
~] EVWIFELTWEDS => DERORZIRT
o Ny —rT vy FIELEDLIRICEST (primary D17
ZANEBZ D ERRIDEDD)
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RIFERFREDODEY 12—
Va1 = ER, ERAOVEAFEY
Module Playground.

Definition b : rgb := blue.
End Playground.

Definition b : bool := true.
Check Playground.b : rgb.
Check b : bool.

o EY 21— IJLEHII Module XX. ... End XX. CTHD.

o EVA—INEERLZNMINSSRBRT ZEEIES 2 —
IWE%=DIT3

@ TATSNEEDEELE—BRHIZTBHDICELLFED
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#H (tuple)
BHEOSIEEMBIVANS VY

Coq < Inductive bit : Type :=
| BO
| Bi.

Coq < Inductive nybble : Type :=
| bits (b0 bl b2 b3 : bit).

Coq < Check (bits B1 BO Bl BO).
bits B1 BO B1 BO
: nybble
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BEEIHIVARNS VIR T BRI —

Coq < Definition all_zero (nb : nybble) : bool :=
match nb with
| (bits BO BO BO BO) => true
| (bits _ _ _ _) => false
end.

Coq < Compute (all_zero (bits B1 BO Bl BO0)).
= false
: bool

Coq < Compute (all_zero (bits BO BO BO BO)).
= true
: bool
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B (nat B) DESH
ERNERICH B HOES

Coq < Inductive nat : Type :=
| 0 (* RXFDF— *)
| S (n: nat).

0 0 IXFZFNLITT nat BLOER
@ SIE, nat M bnatZEfBHAVAKNSO 4
» n Dnat 251X S n £ nat
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IRINEYER A (inductively defined set)

[ ZDEEDTRDH ] ICETIHEANEUTE
ESN3EE
o Inductive BB (=T —9&KAR) ZRMHNICERT 5
e day, bool, nat (XIFHIEIEL DA

nat B DEDES DIRNHNES
LTFDSNDDIRANUIHKED DD nat DITTH 3
@ 0 (X nat DT TH B

e n M nat DA SIEX S nld nat DITTH 3
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Coq < Check O.

o

: nat
Coq < Check (S 0).
S 0

> nat

Coq < Check (S (S 0)). (xS0 OFHLYICHEIMAKE! *)
S (S 0)
: nat

Coq < Check (S true).

Toplevel input, characters 69-73:
> Check (S true).

N e

Error:
The term "true" has type "bool" while it ts expected to
Ilnat n .

4
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COE=1E3E-

Coq < Definition pred (n : nat) : nat :=
match n with
| 0=>0
| Sn' =>n'
end.
pred is defined
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AMMFNY =V EHRBDT S ETE

FIREC

Coq < Definition minustwo (n : nat)

match n with
| 0=>0
| S0=>0
| S (Sn') =>n'
end.
minustwo is defined

Coq < Check (S (8 (8 (S 0)))).
4

> nat

Coq < Compute (minustwo 4).
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R & AERR

o 2D nat DERHIF, HOKRKE(BEEITLA)DVED

o AV KT I DEH S, 0 DRUHIFERARDT,
Coq < Inductive nat' : Type :=
| stop
| tick (foo : mat').

ZEARBLEER>TEHLW

o BEDMIR (BEEBL)IE, S, 05 EES AMREN
SZAUBA>TL B
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Coq ICH T 5 nat Bl & BARAEIDIRKECIC
DWW

0 AYIX nat BUIIEHRES A TS THEINTWS

o 7SETHFELE 0, S KREIIHEEEHEHLIND

Coq < Check S(5).
6

: nat

o HRED nat DEEILEY 2 —JU NatPlayground
REITINTWT, TITIREEEBRINGW (S
173 ERETIERVDT)
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B ERDBX (ver.2)

Definition

(BHE) (RBIBE ) : (BIE ) ... : GEER) = (R).
L
(=) = (BH) [ (7—9%) () () | (match =)
(match ') == match (X ) with
| (R9—2) = ()
| (1R —v) = (=)
(N —=2y o= (T—9R)|(BEH) | (T—9&) (=) |-
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Bk av A NSO 4

@ SDELIRBIHAEDZAVANS VY IZBEHT A
D

Coq < Check S.
S

: nat -> nat
o A EOVANZTVHDEWN
- BEAHIEEIBAEZAOND EEEAZSIERIT

s AVANSOYIREIC THTRT) 2T 27EFE
M, [T ICDWTNRIY—UITYFTED
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BIRHNENES

n NMBEMNE D D =HIET 2EE evenb:

o 0 (I1BEK

o 1 IXBETITAW

o n—2 WMEHASIE n HEH

BIROBE X Definition TR < Fixpoint ZfF D

Coq < Fixpoint evenb (n:nat) : bool :=
match n with

| O => true

| SO => false

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

evenb ts defined
evenb ts recursively defined (quarded on 1st argument)
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Coq < Definition oddb (n:nat) : bool := negb (evenb n).
Coq < Example test_oddbl: (oddb (S 0)) = true.
Coq < Proof. simpl. reflexivity. Qed.
Coq < Example test_oddb2:
(oddb (S (5 (8 (S 0))))) = false.
Coq < Proof. simpl. reflexivity. Qed. )
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EHEIHOBREAN: BELE

Coq < Fixpoint plus (n : nat) (m : nat) : nat :=
match n with
| 0 =>m
| Sn' => S (plus n' m)
end.
plus is defined
plus ts recursively defined (guarded on 1st argument)

Coq < Compute plus (S (S (S 0))) (8 (5 0)).
=5
: nat
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BHEIHOBRELZ: NMNIE - 5IEE

Coq < Fixpoint mult (n m : nat) : nat :=
match n with
| 0=>0
| Sn' => plus m (mult n' m)
end.

Coq < Fixpoint minus (n m:nat) : nat :=
match n, m with

lo , _ => 0
| S_, 0 =>n
| Sn', Sm' => minus n' m'

end.

o IREINES DI L BB DIEDREFFY Y F T
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Notation A~ Y~ KRB

Coq < Notation "x + y" :=
(plus x y)
(at level 50, left associativity)
. nat_scope.

Coq < Check ((0 + 1) + 1). (x plus (plus 0 1) 1 %)
0+1+1
: nat

o BHRE (BENNS WENREAIH) DISE
o ABLEDRESDRA (4 - &) DiEE
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B A DLEER (1)

Coq < Fixpoint egb (n m : nat)
match n with
| 0 => match m with
| 0 => true
| S m' => false

: bool :=

end
| S n' => match m with
| 0 => false
| Sm' => egb n' m'
end

end.

o BEE TIRYED bool DEFIE b ADIF 3
o SRIITIHEET =7 ZffD (+, * &E[A#%k Notation

TES
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R H 8% (2)

Coq < Fixpoint leb (n m : nat) : bool :=
match n with
| 0 => true
| Sn' =>
match m with
| 0 => false
| Sm' => leb n' m'
end
end.

@ le -+ “Less than or Equal”

o SRIFTIHERF <=7 %=f£>
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Basics.v

o 7T — 4 LB
o BAffi{bIC & BEIRA
- 2 EF
o EXMZICL B
o HEDIFICL BELHA
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ETEIIC & % EEA

SETICES LEBARICOWTOMESR WA WA
L&D

S TO Example © EIHE & FIFAD—1

» 5EFR: M ZEETHEF LB
o o &—MRHIEE ?
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I 0 B LED ()BT J

Theorem plus_O_n : forall n:nat, O + n =

@ Theorem OAY VK

o M EIbF forall: MEED~ICDWT]

o HKiZLL %D IEH: plus DEZEZRDEETEI#H m
DEICEHSY 0 + mildm RSB
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SHHDEX (ver.2)

{Example,Theorem} (%&HI) : (#rRE).
=7zZL

() == ()=(R)
| forall (&) : (&), (w&)

EHEEHRE (20 1) October 6, 2020 42 /74



SI7T4v Y

REBAGEIRICHED TEF LW - SEAT AN X B2 ZE1k

IgBraT KD E

o simpl: ZEBAINEHEFDADETE

o reflexivity: = OMEIIEEFLL. L>TEER
~EIN.

o intros: XRNDIREDEA (R TERHR)
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Basics.v

o 7T — 4 LB
o BAffi{bIC & BEIRA
- 2 EF
o EXMZICL B
o HEDIFICL BELHA
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LB S N BB E -

Theorem ((EEDBEAE n ICDWT
0+n=nThHD)

At 2 (R#BAE) EHEEHRE (20 1) October 6, 2020 45 /74



LB S MBI -

Theorem (fEEDBEARE n ICDWT
0O+n=nTHdD)
nEBRBETE. + DEELY, 0+n IEETET S

EniliRd., WRIC(=ORHMMELY), 0+n=nT
HB. n I FERICEW-7DT, BRFERAINA. O

o n EWD (BHID) BEABOBEEERE
L LIET n iE, BAMAERKO,L,...) EALE
TR

@ NICDWVWTIEEAMTHD Z EUAFEIREL TWL
RWDT, EonfiEmiE MEED nICDWT-]
EWoTLW
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cintros ¥ VT AV Y

IR%E (assumption) ZB AT B7HDY VT4V Y

o RYINEMED, £EMELINTWVWIHICHAS

o BAINIREIL TXARI (context) ICHEENT S
» XAk REDFY

Coq < Theorem plus_O_n'' : forall n:nat, 0 + n = n.
1 subgoal

forall n : nat, 0 + n =n

Coq < Proof.
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Coq < (¥ n ZIRE (nat THB I EIFMBENSALN) *)

intros n.
1 subgoal
n : nat

0O+n=mn

Coq <  simpl.

1 subgoal
n : nat
n =n

Coq < reflexivity.
No more subgoals.

y
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R simpl & reflexivity ICDWT
o EIZ, reflexivity TDEHDICHI = ETE T B HEBED R
HhoTW5

» reflexivity DAMVEBHICEIEZ LT3
» simpl. reflexivity. & reflexivity. IC1E
IHZ A

o simpl (XM EFE LAHEREEZRL T IFHH
YZiRB] DITED (&)

o reflexivity |&, FNEITTIEAIEDLZMIEHE
XRVWHDEL LM
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INE &

SFEBILF O (GEEARE ) BBk D1
MEED x € S IZTDWT P(x)] 2E3R9 7HICIE,

e SOV EDEY (FEZIRELT), x EWIH £
Bi%E DT 3
X ICDWTIE S DIcTH D Z &SN, AEREL
TIEWIF AL

o TOXIRDE ET, P(x) R
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Basics.v

o 7T—X% EEE

o Hfli{bIC & BEIHA
o EXMZICL BELHA
o IZBEMITIC L BEEHH
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EZX#ZICL BEEHA
EIE TnEmdhAFELUVWEARERSIE,

n+n=m-+ ml

Coq < Theorem plus_id_example : forall n m:nat,
n=m->
n+n=m+m.

o > & [%51F] (B%, implication)
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Coq < Proof.
Coq < intros n m.

Coq < intros H.
1 subgoal

n+n=m-+m

o A5IX] DIBRICEHIREDEA intros %FD
» TARGIEB] IE, ADRRILT B EAIRELT

B =Rt lEL W
» IREICARIZDITZHEHY

* H for hypothesis
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REINIEAZFE>/IT-ILDEX
A

Coq < rewrite -> H.
1 subgoal

m+ m=m+m )
o IRE H DEDMNLHIDN (—>)DESHAERET

» AODNSEDICEZMA T ITNIE revrite <-
o HEIXWDEHEERL

Coq < reflexivity. Qed. ]
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rewrite ¥ 7974V )

o XRICHZEAAF>T, T—ILEEXHZ?
» BRATIX3EIANE-DH > TEHE—EMEITEE
b3
» EXVZEMOFIEINKERIBEHY (8R)
o EXWZADHFMEZIETE (->, <-)
e intros CIRELAEFXLIF T, BEICEERAL &
EEZFE->THLIWVW(RE)
» EIBIZEE forall N DW=—RIIATE
» < DIFE Coq BEMKIEAE LTSNS
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ZERRE A E I & {§1 - /- EIFBH
S475YDEBOHSR:

Coq < Check mult_n_0.
mult_n_0
: forall n : nat, O =n * 0

Theorem mult_n_O_m_O : forall p q : nat,
(p x 0) + (g *x 0) =0.
Proof.
intros p q.
rewrite <- mult_n_0.
rewrite <- mult_n_0.

reflexivity. Qed.

EHEEHRE (20 1) October 6, 2020
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5 &2 & LI2ER(?)

o > MNEAHMDEBDESE o>y THLIE] o7V
rewrite ICfEbN7Y TH5DIELRE?2#H 5 LWL

@ intros & [EFED~] IZH TA&5IX] ITHEFEHD
IFRE?2#H5H LW

2ix M a5 TIEED~] IEEWIEL BE
ERCY I ARANOYL.

(X)rewrite D -> ¥ <- [FHEL DS AMEZ R I ERTERAL
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INFED

(75X D (GERRERAY) =ORAT (7
TARSIEB] =FE3RT 57811,
o ADRII (ADIADEE) #REL,
o ZOXMDE &ET B &R

EHE B (REPAZ) SHEERE (20 1)

October 6, 2020
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Basics.v

o 7T—X% EEE

o Hfli{bIC & BEIHA
o EXMAICL BEIHA
o IZBEMITICL BELEHA

=] F = = £ DA
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e StRICK HEAADR T

EHAESORE (BBET)HETEIRVNI E1H D

Theorem plus_1_neq_O_firsttry: forall n : nat,
(n + 1) =7 0 = false.

Proof.
intros n. simpl. (* does nothing! *)
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BaaT: FTRICEL SEBADRRSR
EHAESORE (BBET)HETEIRVNI E1H D
Theorem plus_1_neq_O_firsttry: forall n : nat,

(n + 1) =7 0 = false.

Proof.
intros n. simpl. (* does nothing! *)

o + (plus) XERDE (B 1518 ICDWTDIHZERD T
TEZINTWVWSDT, n + 1 DEFEIFINLULE
FEW

» B2 IE n OFICDOWTHORES L
(S ntn + 103 L\‘L_/Eﬁ)
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e TIC & BELEA

n NEFWICEARTKZEY S50 %EEZ 5 EH5HEN

ED (HmEDHD)!

e (n=0DFAB): n+ 1IFFET1IIHS

e (n=28C") DIFE): n + 1 EFTETSESE)) OF
IC78%

WIFNDIFEE, + 1B BD, =7 (eqb) DETEX TR
793!
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destruct ¥ 7 7 14v I & B0 7

Theorem plus_1_neq_O : forall n : nat,
((n + 1) =7 0) = false.
Proof.
intros n. destruct n as [| n’] eqn:E.
- reflexivity. (* n = 0 DIFH *)
- reflexivity. (* n = S(---) DIFH *)
Qed.

BEDEDNN=DROTT—ILEN=DICEZ S

» TNENDOY T T—)UIE reflexivity —FHEHK
o BAEDIRRDERICHK > TI—ILHD n AL

» 0 DIFE: (0 + 1) =7 0 = false

» SDIFE: (S n’ + 1) =7 0 = false
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A4 bhanNy—y

Theorem plus_1_neq_O : forall n : nat,
(n + 1) =? 0 = false.
Proof.
intros n. destruct n as [| n’] eqn:E.
- reflexivity. (* n = 0 DIFH *)
- reflexivity. (* n = S(--*) DIFH *)
Qed.

o " ERNICKARIZEDITS
» [1 WIZ, ZHI% | TRU>TIHERS
» BEHIDOE = 15EDT D

o Bt % & Cog M BEFICHRZDIT TN
» B, SEFADHEFMEETOE &
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eqn:

o BEDITORR (T I T n) ICDOVWTHMIBERSE
RZE & L TEM

o E MREDZRIICAS

o eqn:E EREFMLEBELWVWALELTEHE LWL
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“bullet” % {& > 7Z=FGEBADFEEL

intros n. destruct n as [| n’].
- reflexivity.
- reflexivity.

destruct IC & BIGFEDITED/NA T !
o B 7 O—ILDiIFARIR %=~ J i s
o HBYTI—ILDIANMEDL > TEHEWRLDIZ, R
DNA TV ANBELTS—
» BEOY T I—ILDFAIREI 2D %A1
= HFFHDAIGZHEMN - AV TFD LY T IDEE
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ANFDIZEDT

SEBRICL 2 TIIBED T ZAEICE T EDH B
o ARFOLALICHELTNASL 7V (), F52
("+"), PRIYRY (") (2UNRES - 12 &)
BMEZ B
» (Proof General TZ7h i) EDIEFETHE->TH
W
» Proof General: -, +, * D, B4 7> b
» ACANFLANILDESZHIADVEDH Y
o FHFEIN {...} THATHLL
(BRE andb_commutative SHR)

EEEHRE (20 1) October 6, 2020 65 /74



intros + destruct

o T—HDEEEIRELI-ERICZENIZIDOVWT DS

SIFIEHE.
@ intros ICA Y AN —UHMEZ B,
@ eqn DMEZ XL

nat DIz H

intros x.

destruct x as [| y]. —> intros [| yl.

AN
=

bool MiZE

intros b.

destruct b. intros [J.

o’

EHEEHRE (20 1) October 6, 2020

66 /74



e T DRE

P(n) #BAH n OHBEICOVWTHERAHEET S
BABICET 250 T DRE
EEQBEARME n oD WT P(n)] WU & AIE

e P(0) i>
o EEDBEAR n’ ICDWTP(S )

o X héﬂ?ﬂ—)b&f:?til no &N

o —EHBDMEIIABTHIC
EEOBAE n> S O ICTDWT P(n)

EELCTHDZEIER

EHEEHRE (20 1) October 6, 2020

67 /74



P(b) BB b DMEICOWTRAREAEET 3

EREICET 51565217 DIRIE
[EEDEMBME b IZDWT P(b)] U T EREIE
o P(true) H2

o P(false)

(##ZF negb_involutive, andb_commutative ZiR)

EHEEHRE (20 1) October 6, 2020 68 /74




o MBDBAELDIFTOMEHFITHEVD? ]
o EALTOMNIULDEBEEDIFICERZD? ]

— destruct & nat  bool DEEHZEAR T, JV
ANZV8ICELBBEDITELTVWBREIFROT,
DIHGEDITIFEEIYR—FIhTunan

EEEHRE (20 1) October 6, 2020 69 /74



CCEFTODOH BL\

@ Coq 771 ILDEER
» Inductive IC& D (J'FE'ME’J) T—YRES

» Definition, Fixpoint IC & %)( J&) BEEE
» Theorem, Example ICk 2MBEDEF & 977‘4 Y
71 & SRR
o HY

@ simpl, reflexivity ¥ V74V ¥

o £ EIbF forall, &% -> & intros

o RELEFXICLIBEZMZ: rewrite 7
TAYY

o ZEMDITICL BEERA: destruct 4774V Y

EEEHRE (20 1) October 6, 2020 70/ 74



WEE: ) 4FRTL0:30 #54)

@ Exercise D nandb, andb3, factorial, 1tb,
plus_id_exercise, zero_nbeq_plus_1 (&Y &
BER)

o FAENEEAI NI Basics.v % origin/master |
push

o LIRYMIZ TERE 1l &\ D ABIDF issue = 1F
A L LA % BAEE:

- EE - HEBICEHT2ER/EE, bVl weE
Bl &, TOMRICRZZE. (T8Il
IEFATY. )

» REICBATEDL b, TOANDER], BDE
£ (web 72 &) B EICLIGE, TOBRE
(URL 72 &).

FHE B (REAZE) HEEHRE (20 1) October 6, 2020  71/74



fEREDY A

Q HREEDHKYUTBHEDT 714 /% Proof Geneal L
< I& CoqlDE TEHHIAL.
QO FEMBICK T I7MIVEESHRZ D (BELIE
H3).
Q@ R FIv Y HBEDT 1LY M) T make 31T
ERS
» CoqlDE 75 Compile X =2 —H5 make Z &R
» W B I N/c pre-commit % .git/hooks/ IC
BWT (EITABEICL T) B1FIE git commit BFI
BEIICFzv o2 LT<NET
Q commit/push =9 3

EEEHRE (20 1) October 6, 2020 72/74




e BATYZaZ7IERENRT, HRE - BETHENT
NTWERWY I T 4w V7 &FE>TERBVWERA
» 2L, BFEIBARDY VT 14y 7 1d (BHETH)
*Jk
=)k

o [EFFADMEANINTILVDMDOHSAL]
» Cog OKFTHIEOK, TTAH,
» BODIEEAA, EOWHRBE - #HmEF/IHDOWT
WaBHhhh> THRWEIZTENMMEINDFET D
T, TBAEEBEZATHELLD

EEEHRE (20 1) October 6, 2020 73 /74



Proof General DF— /N4 >V F 4 >V

C-c C-n Next Step

C-c C-u Undo

C-c C-RET | A—VILMEZXTUEZEDS (REY)
C-c C-p |EEBAIRE onE(:l—)b) xR

C-c C-t | BlICAS NG - ERZERT

EEEHRE (20 1) October 6, 2020 74 /74



