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M7 714IDES - EEDHHIAH

Require Export Basics.

@ Basics.v & [J /X1 JL] L7z Basics.vo BN E
@ Induction.v BERZHLNL
» Proof General fEWME, (X =1—: Coq — Auto
Compilation =) Compile Before Require Z=F v ¥
LTHELLES
» CoqIDE {£\WM &, (X =a—: Compile =) Make ¢
ZONEETED
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Induction.v

o HEMIFMEIC & EERA (induction ¥ 7T 14w 7)
o FEBARDEERA (assert ¥ 77 14v 7))
o INRYEEPA & FEHZ N HIELERR
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Induction.v

o HWZEMIFMEIC L DEEAA (induction ¥ 7T 14v 7)
o FEBARDEERA (assert ¥ 77 14v 7))
o INRYEEPA & FEHZ N HIELERR
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S #9E1C & D EERH
EIE: 0 IR LEDAEMTT

Theorem plus_n_0 : forall n:nat,
n=n+0.

it & 2 &R
Proof.
intros n. reflexivity. (x ITZ7—! *)

ANEZI > TVWBDMN?
Proof.
intros n. simpl. (x ANEFEINQL %)
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[ZOWOFERIZERITTLL? ]

X NEEX DA
Proof.
intros n. destruct n as [| n’].
- (kn =20 %)
reflexivity. (* so far so good... *)
- (*xn=2S8n’ %)
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[ZOWSRIBEDITTLL? ]

X-HVEZ 55
Proof.
intros n. destruct n as [| n’].
- (xn =0 %)
reflexivity. (* so far so good... *)
- (*xn=2S8n’ %)
simpl. (x FLEBEU LI BRIT—ILH orz *)

DT E W SR TEF Y ARV
on &Y 1/hEWn’ [CDWT plus_n_0 AKYII>T
WAL
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[ZOWSRIBEDITTLL? ]

X-HVEZ 55
Proof.
intros n. destruct n as [| n’].
- (xn =0 %)
reflexivity. (* so far so good... *)
- (*xn=2S8n’ %)
simpl. (x FLEBEU LI BRIT—ILH orz *)

o BERDITZW LIRITTEF Y H7aL
on &Y 1/hEWn’ [CDWT plus_n_0 AKYII>T
Whid- = #ENIFHE
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HF R BRI
P(n) #BA n OMEBICODVWTRRAMEE T S
HFEBFHNEDRE
[EEDOBERE n IZDWT P(n)l FATFERE
e P(0) ™D
o ERDBAY n' ICDWT, P(n') 251E P(S n') |

BR2BENITEEST, P(Sn)ERTDIC, V&

DINIVWHTIE PARIZLTWBZ & (DFY

P(r')) ZIREL TLW

o P(n') = TIEHUEDIRE] (induction hypothesis, IH)
& I,
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R IBEIEDZ M

&% DOEEMLE (B ZIE 4)ICDWT P ALY %
Z &N,

e P(0) »>

o FRDERE n' ITDWT, P(n) &51E P(S n')
EHHAEHLETEIHES

@ P(0) & 5iE P(1)
@
Q@ P(3) i P(4)
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R IE A F o 7= EFER

Theorem plus_n_0 : forall n:nat, n = n + 0.
Proof.
intros n. induction n as [| n’ IHn’].
- (xn =0 %)
reflexivity.
- (*n=Sn’ %)
simpl. rewrite <- IHn’. reflexivity. Qed.

EARWARFEWHIX destruct &R U
@ intro /X% —> [| n’ IHn’ ]
o IHn’ AIBMEDIREICDIT B EH]

October 8, 2019 9/1

EHEHRE (20 2)




AABTE AL

EIE: FEOBEAR#M nICDWT n+0=n.

n ICDWTOEERNREICE 5.

o n=0DFE, "TIXRIIZ04+0=07%Er, Zhit
+ OEHEICL Y BEA.

o n=S(n") DFE, mINEIE S(n')+0=S5(n)
TH 3B,

A8 = S(n"+0) + DEHICELS
= S(n') RBWEDREICL S
= Al
78D TEEBAHE.
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HFREHNE % (£ o 72507 (2)

Theorem minus_diag : forall n,
minus n n = 0. J
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SHDOAZ21—
Induction.v
o HEFMIFMIEIC L B8 (induction ¥ 7714 7)
o FEBAFRMDEERA (assert ¥ 7714V V)
o INRYEERA & FEHZ N HIELERR
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&k B #7 (D 5IEBA

o LIRINICEIRA L =B I3t D EE DA THEZ %
o SEFAFRTE [T EE | (HB)2EES - SIATE 2
= assert ¥ 7714V 7Y
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assert Z={f > 7c (AIHIR)HI

Theorem mult_O_plus’ : forall n m :

(O+n) *m=n * m.
Proof.
intros n m.

nat,

assert (H: 0 + n = n). { reflexivity. }

rewrite -> H.
reflexivity. Qed.
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assert % {& > 7= (ANIHI7R) 4l

Theorem mult_O_plus’ : forall n m : nat,
(O+n) *m=n * m.

Proof.
intros n m.
assert (H: 0 + n = n). { reflexivity. }
rewrite -> H.
reflexivity. Qed.

@ assert (0 +n=mn) as HEEWVWTHLWL
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assert DEH)

o il 7 O—J)LE LT assert SN/-p@EIEM
INsd

o FID I —ILDXARIC I assert INAMEMNMRE &
LCGEIMXIhTWS
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assert DA
Sl D P A A

Theorem plus_rearrange_firsttry :
forall n m p q : nat,
(n+m+(p+qg =W@+mn +(p+qg.
Proof.
intros nm p q.
(xn &m ZEANRBANIEVVWATLEL? %)
rewrite -> plus_comm.
(x T—=ILDBoTEDEED | *)
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assert DA

Theorem plus_rearrange : forall n m p q : nat,

(n+m +(p+qg =W@+mn +(p+qg.
Proof.
intros nm p q.
assert (H: n +m =m + n).
(* TOXAKTD n & m DORIMUTHE *)
{ rewrite -> plus_comm. reflexivity. }
rewrite -> H. reflexivity. Qed.

IOLAE2WVWIFRVDIFESIHERD D
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assert FFH EDER

o (BN2FETI) by FLNRIJLT Theorem % F > THE
BALEL &£

o FICIFMEZ=(FIOMNENH B HE%SR assert CEEFA
LEIETBELLTHEYET

o SZAONIXIRTIHRT Z2EMDNE L, AEMIC
FIFITERREDICRYEL &£
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replace ¥ 7 714V 7

replace (A) with (B): d—J/ILH®DX A% B CT&E
IHZD. A= BIIETIRT S (RBELVEL D).

Theorem plus_rearrange’ : forall n m p q : nat,
(n+m +(p+qg =W@+n +(p+qg.
Proof.
intros nm p q.
replace (n + m) with (m + n). (x EIE *)
(x TZTCO—MD n+m M m+n IZRD *x)
- reflexivity.
- (*n+m=m+ n DA %)
rewrite plus_comm. reflexivity.
Qed.
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SHDODAZa1—
Induction.v
o HEMIFMNEIC L HEERA (induction ¥ VT4V )
o FEFARRMEEAA (assert ¥ 7714V 7)
o ABIEERA & FEF X BIEERA
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(BFrIepER) D [EEER] & (e h

0 EIC [ERNIETHDZE] A#MIBLTELIL
HDOXE
= RO a=/r—>aviTa
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(1 epRE) O [EERR] & (dah

o HHEIC [ERAPETHBE] ZMEBLTEDD -
HDXE
— BRI O3 2=/ —aviTs
#tel B Coq DIFHE:
» FEFRIZEE S DS (F=NHT)
. WS = EEERRE T IL T Y XL yes ARG
* FEEAN, FOEZSLBAICHK > TENNMTLEHDRE

|
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(1 epRE) O [EERR] & (dah

o EIC [ERNMETHDZE] 2B LTEDLO L
HDOXE
— FRRIEOI a4 —>3vViTa
o [F&E] N Coq DIFH:
- SEBRIZECS DT (F=RY)
» W18 = SEBARE 7IL T X LD yes BIRT
« BN, FHEE > BB > TENNT VB ADRE

o AN ARBDIGE
- sEFAIZBEARAEE CTENN S GEFAMN)
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(1 epRE) O [EERR] & (dah

0 EIC [ERNIETHDZE] A#MIBLTELIL

HDXXE
= BRI 2= —aviTh
Fial B Coq DIGFH:

» SERRIEEE S DS (FHRH)

- W18 = SFEARET7ILT ) XL yes &R T

« A, FOEZ BRI > TEANT VBN ORE

o AN AEDGZE

- SEARIFBASETE NN S FEFRBN)

- B =Z0WThdZEMNMELONBZD

* NICE > THENED!
* NEMNE-S TELHE - REOREELH S

|
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o CHYEERR vs. FEFZ N RUEERR

o BETIICHRD DIXFARIEGEA

o TH, EWAMEMAZERL TITWL T

o WAMEIRRIIABRLTOIZIa=r—>3 DX
TA4T7ELTRHDXYMENTIZAEWL

T + [FHEER

Theorem plus_assoc’ : forall n m p : nat,
n+ (m+p =(@+m + p.

Proof. intros n m p. induction n as [| n’].
reflexivity. simpl. rewrite — IHn’.
reflexivity. Qed.

FHRW, TH, Coqlc&E>TIKIELW
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TN WRIEFNRIEER

EIE: 2D n,m,p ICDWT
n+(m+p)=(n+m)+p TH?
BEER: n ICDWTDIFMNE. (TRaabhsb, IFRED
P(n) = m,p Z{RELZLET
n+(m+p)=(n+m)+p&T3.)
oen=0¢&795%.

0+(m+p)=0+m)+p
AR BRENDHZN, ThiE + OERLYEASH. |
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en=Sn kL,
n"+(m+p)=(n"+m)+p
($hbb P(n)) ARILTWNS ERET 3.
(Sn)+(m+p)=((Sn)+m)+p
ERIREDNHDD, + DEFHLY, IhiE
S(n" + (m+ p)) = S((n" + m) + p)
EEfE. ThIZFMEDREL WAL L. (FEARHE)
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X NN (RS A AN ) TY R RISEER

Theorem plus_assoc : forall n m p : nat,
n+ (m+p =(@+m + p.

Proof. intros n m p. induction n as [| n’].

- (* n = 0 *) reflexivity.
- (kn=Sn’ %)
simpl. rewrite -> IHn’. reflexivity.
Qed.

o FFMMIGERR & DELE:
» & Y BARBNGERSY: simpl, reflexivity
- BIRITRVED: PO T )b
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WEE: ) 4FRTL0:30 #54)

@ Induction.v M basic_induction (2),

double_plus (2), egb_refl (2)

o Induction.v ¥ TDEDMDHEREIZMERE
o AENEAINT Induction.v &, LATFIZDWVWT

ENMNT H2.txt EVWDI T 7AWV EEL LRI b

\) % origin/master | push

- BRCORBICETSIER/EE, bhYIC<wne
Bz, TOMKICAZZE. ( THFICARL]
IFFATT. )

» REIKBATEL2b. TOADEE, HOE
¥l (web 2R &) #SEIC LGS, TOBHRE
(URL7Z& E).

IKDOWTEL (FRRYRTY).
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