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M7 714ILDESE - CEDFMAIAH

From LF Require Export Basics.

o LF & WD [®E T +JIL4Y ] 5 Basics DEHFH %5t
HZE

- CqurOJect EWD T 74T, LF BNEIHE
ELTW3S
@ Basics.v & O V/\A )] L7 Basics.vo B’ E
@ Induction.v BEEZFHONL
» Proof General fWME, (X =2—: Coq — Auto
Compilation =) Compile Before Require & F v ¥
LTELLEF
» CoqIDE £\ &, (X =2 —: Compile =) Make ¢
ZONLETED
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Induction.v

o HEFEMIFMIEIC L HEEPA (induction ¥ 7714V 7)
o FEBARDEEMA (assert ¥ 77 14v 7)

o FZRBIEIEER & FEF, A BIEERA
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Induction.v

o HWEMIFMNEIC & DEEAA (induction ¥ VT 14w 7)
o FEBARDEEMA (assert ¥ 77 14v 7)

o FZRBIEIEER & FEF, A BIEERA
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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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[ZOWOBFIEGEDITE>27T=&17? ]

X NEEX DA
Proof.
intros n. destruct n as [| n’].
- (kn =20 %)
reflexivity. (* so far so good... *)
- (*xn=2S8n’ %)
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[ZOWOBFIEGEDITE>27T=&17? ]

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 BADITEWVWS SIEIFTEHF AL
on&YW1/MhEWn ICDWT plus_n 0 AKX YII>T
AY (N =S
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[ZOWOBFIEGEDITE>27T=&17? ]

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 ZERNITEWL HIEITTEHF U AL
on&YW1/MhEWn ICDWT plus_n 0 AKX YII>T
Whif- = BENIBINE
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HF R BRI
P(n) #BAH n OHBEICOVWTHERAHEET S
HFEBFHNEDRE
EBDEA n IcoWT P(n)l BUTERME
e P(0) D
o FEOBARH n' ICOWT, P(n') 251 P(S ') |

BRRZGBENITEEST, P(Sn)ERTDIC, O &

DINIVWHTIE PDARIZLTWBZ & (DFY

P(n")) Z{RE L T&W

o P(n') Z TIEHWUEDIRE] (induction hypothesis, 1H)
& I,
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HEFEMFHEDZ M

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

e P(0) ™D

o EEDBERK 0’ ILDWT, P(n') 5 P(S n')
EHHAEHLETEIHES

@ P(0) A iE P(1)
@
@ P(3) I IE 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]
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AABTE AL

EE: FEOBAR¥M nICDWT n+0=n.

n ICDWTOEERNREICE 5.

o n=0DFE, "IRZXEFE0+0=07KED, hik
+ DEZICEL Y BHA.

e n=S(n") DZpE, mIANZIF S(n’)+0=S(n)
TH 3B,

Z8 = S(n"+0) + DEHRICLD
= S(n') RBIEDREICL S
= Hil

ANONGHR:
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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 LFNICEIRA L = EB ISt D EIEDEIBAF THEZ %
o SRR T YT FIE] (FE)2EE -fIATE 3
= assert ¥ 977 4v 7
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assert Z={f > 7c (AIHIR)HI

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.
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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 HEEVWNTHLWL
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assert DEH)

o FiciY 7 I—I)L& LT assert IN/-p@EHIENM
Ins

o FIDT—ILDXARIC I assert INFHEMNMREE
LTEMINTWS
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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 D

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).
(* TOXARTD n & m OREITHE *)
{ rewrite -> plus_comm. reflexivity. }
rewrite -> H. reflexivity. Qed.

v

CARIELBZIYWVFRVDIEFY—ILELTEDI D
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assert FFH EDER

o (BN3ZXTIX) by TLANJT Theorem % fF > Tl
BALEL &2

o FFICIRMEZE D WENH B MHrE% assert CTaEHA
L&ED&ETRELKHEVET

o EZXLNINIRTIHMAY Z2HEREIEL, REMIC
FIFITERABREDICRYFEL £
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replace ¥ 7 714V 7

replace (A) with (B): d—J/ILH®DX A% B CT&E
IHZD. A= B3R TIAT 3 (EZHHVEL 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

o Al [FRMETHDZE] A#MIBLTELIL
HDXE
= SFERIZ I 2= —> 3 V174
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(1 epRE) O [EERR] & (dah

o Al [FRMETHDZE] A#MIBLTELIL

HDOXE
= A2 =4 —2 3 v1TA
F&E 1 D Coq DIGFAE:
- SERAIFEC S DR (AR))
- W18 = SEFEARE 7L T XL D yes &R T
* EFBADY, FOHOEF 2RI > TEHINTWVWEBHIDHRE

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

°
HDOXE

= BRI 2= —> 3 V1Th

F&E 1 D Coq DIGFAE:

- SEPRIEE S DS (7 =H0)

WS = SEFARETZIL T XLD yes IR T
* EFBADY, FOHOEF 2RI > TEHINTWVWEBHIDHRE

o AN ABDIGZE
- SEFRIFBAREETENIN S FERARAN)

|

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

o Al [FRMETHDZE] A#MIBLTELIL

HDOXE
= BRI 2= —> 3 V1Th
F&E 1 D Coq DIGFAE:

~ GEBAIZEC S DT (7 3RY)

- W18 = SEFEARE 7L T XL D yes &R T

* EFBADY, FOHOEF 2RI > TEHINTWVWEBHIDHRE

o AN ABDIGZE

- SEFRIFBAREETE NN S FEKRAN)

- B =20 ThdZENMELONED

* NICE > THENED!
* NEDNES TERHE - REOREEH S

|
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o CHYEERR vs. FEFZ N RUEERR

o HEETEICHRD DIXFXHIEERA

o TH, IFWAMIAZERL TIEWIFAW

o WRAMEIRAIIABRELTOII 2= —> 3V DX
T4 T7ELTIEHFYDRMTIEAL

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.

OV, TH, Coqlc&E>TIIKIELW
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TN WRIEFNRIEER

EIE: 2D n,m,p ICDWT
n+(m+p)=(n+m)+p ThH
BEAR: n ICDWTDIRIME. (TR0 B5, IBED
P(n) %= m,p Z{RELZLT
n+(m+p)=(n+m)+p &93. )
en=0<&75.

0O+(m+p)=(0+m)+p
ERIELNHBN, Ihid + ODEZLYBELH.
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on=Sn7%krL,
n'+(m+p)=(n"+m)+p
(THbhBE P(n)) BERIILTWS ERET 5.
(Sn)+(m+p)=((Sn)+m)+p
AERTURELNHBY, + OEHLY, Thid
S(n"+ (m+ p)) = S((n" + m) + p)
ERME. ThIFIFMEDIREL WAL D, (FERRRK)
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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 FEM MG & DLLE:
» & Y BAREIARER D simpl, reflexivity
» ATRBTAWERS: @F DI -
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WEE: ) 4FRTL0:30 #54)

@ Induction.v M basic_induction (2),
double_plus (2), plus_comm_informal, egb_refl
@)

e Induction.v ¥ TDZDMODEREIXEERE

o MAENMNEAIN Induction.v % origin/master IC
push

o LIRY MYIZ TERE2] &\ D AFIDHIR issue = 1E
X L LA T = BREE:

- BECRBICETER/EE, bVt wneg
RUiZ &, TOMRICRZZE. ( THICRL]
IEFXTY. )

» REICEATEL b, TOANDER], D&
Bt (web IR &) #5EIC L BE, TORBRIE
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