Isabelle Cheatsheet (2016-1)
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(theory) 1=

e theorem theorem_name:
fixes x_1 :: "type 1" and --- and x_{ :: "type ("
assumes ass_name_l: "ass 1" and --- and ass_name_m: "ass m"
shows sub_name_1: "claim 1" and --- and sub_name_m: "claim n"
(proof)

EHZ S, EAZIEEA i=1...n IZDWVWTHaHE
"/\x_l - x . ass 1 — -+ — ass m — claim "

(7=72L, ®ID N\ THREEINZZH «_j 1F, HIZ schematic variable 7x_j IZIEZHZ 51 5) HH
£ (fact) Y70, sub_name_i ¥ 7-!% theorem_name (3) EEATIMA L. AT ED S HBKA] A HE
XS SDIIHE,

SFEHD I — )ik "claim 1" -+ "claim n" (Hﬁ#@i%é\ ?thesis "C%?@éﬂé) SFHAF DA vass it HY
fact £ 72D ass name i 771X assms (i) EH&FIDMSL.

fixes IFAMEF. HHZHIZ A\ THRESINTVWI DL ALRINS.
[A#%5E : lemma = proposition = corollary = theorem

definition f :: "type" where def_name: "f x_1 --- x_n = right"

JFEHRAESR. CHOSHAR, BHHEZEH ik A THREIhTWE D LARINS.
"/\x_l oox_n. £x_1 -+ x_n = right"

M fact L7820, def_name (BME L 7285A 1L £ det) EHHINTE, [code] BUEMNGZ 5N 5.
abbreviation f :: "type" where "f x_1 --- x_n = right"
W&FC % E . definition EWERZ BT 2 BELZ .

fun £ :: "type"
where name_1: "left_1 = right_ 1"

|

| name_n: "left_n = right_n"
BB O EIFIE . 1eft_i IMRFHE XX =2, FX vleft i = right_i" (DHMZEHE )\ THM
U 7z i) 25 fact £ 720, name_i F£721% f.simps (i) L AFIA E, [simp, code]l EBMENGZ S5N5.
Ty FFTENRR=VIZETEGED AL £.cases, EFRICET ZINIEAF— L 1F £.induct. /¥
R — v OREFRNE, (FIEPHEITIEH I 5.

fun f_1 :: "type 1" and --- and f_n :: "type n"
where name_1: "left_1 = right_1"
[

| name_m: "left_m = right_m"
MHBRAOBEBER. BEITERINDS fact 1 £_1_--- _f_n.simps F L5,

function £ :: "type"
where name_1: "left_1 = right_1"
|

| name_n: "left_n = right_n"

(proof)

termination (proof)

-+ fun CHEREHDRTERWEEICHEA. 1 DHOIEIIE S X — Vi, 2 DHOFEIIE . 13
EAEDEE 1 DHIE pat_completeness XV v F, 2 DHIX (relation "expression") AV v K Thh
HB. "expression"ld £ DFIE % HELT B well-founded 7 —IEER (HDEE) 25X 5.



e datatype ('al, ..., 'an) t =
Const_1 (type)* | --- | Comst_n (type)* FHIRAT—XEDES.
JEANIE A ¥ — L t.induct 72 E D fact BMESLNB.

e declare (fact) [{attr)”]
BERID fact DJEME% 285,
B~ N
o thm (fact)™ -+ fact & KR
o find_theorems (pattern) ==+ 73X — 23 v FT 5 fact ZIREK

e print_theorems -+ EF]D I~ > K THES 7z fact 2 KR

aAg—Jb, 72X

e context
fixes x_1 :: "type 1" and --- and x_n :: "type n"
assumes name_1: "ass 1" and --- and name_m: "ass m"

BE D TR £ cases ¥,

begin (theory)* end 7 W v 7 BN TIEREHEZES. WIHT "clain" & U TR/ fact 1, MBS

2RI 5L

"/\X_l v+ x_n. ass 1 = -+ =—» ass m —> claim"

b, ANRIZ A2 < RWAREIE private lemma 22 ¥ LR T B,

e locale locale_name = (locale expression) +
fixes x_1 :: "type 1" and --- and x_n :: "type n"

assumes name_1: "ass 1" and --- and name_m: "ass m"
begin (theory)* end W7 —)L%EEK. context IZIL\VA, WERT fact_name & U TF7z fact (X4M5H
5 locale_name.fact_name CZHRAI. (locale expression) TE AT —IVEIEER. RKEI I N5
PEDSREE 1ocale name & U TCEHINS.

class class_name = (class expression) +

fixes x_1 :: "type 1" and --- and x_n :: "type n"

assumes name_1: "ass 1" and --- and name_m: "ass m"
begin (theory)* end 2 7 A% TEF. FEXIIT T —)L WA, BIZEHIL 'a OAVFINE. A
T fact_name & LTz fact I&, 'a 1227 7 ARSI NZE ('a :: class_name) T a—Nliz
fact_name & UL CZHHET].

interpretation label: locale_name "arg 1" ... "arg n"
rewrites name_1: "1_1 = r_1" and --- and name_m: "1_m = r_m"
(proof)

07— VORI ZZ 58 EREL, v — IV ERMER. GEHO I -V
"locale_name (arg 1) --- (arg n)"

JEH unfold locales * YV FZ&#MH. FFHHIL locale name H name TZIHI N5 fact P EM
label.name TZHAH]. HZRTDEEN 2 \VIGE label: (XEMEAL.

sublocale label: locale_name "arg 1" --- "arg n" (proof)

interpretation & IZIXA U7ZAY, end DABED BRI SN 5.

subclass class_name (proof)

BIED Y T AN class_name DY TV T ATH3S I & % =SHI.



e instance t :: (class_1, ---, class_n) class_name (proof)

B 12 T T A class i ILBEND L E, T—XBL (rat, .-, 'an) t DY T A class_name IZFF
NnNa5Z %S, FEHO I

"OFCLASS(('al, ---, 'an) t, class_name)"
ﬁ'ﬁ%" intro_classes AV I\’Z‘fﬁ)ﬂ

e instantiation t :: (class_1, ---, class_n) class_name
begin
(theory)™
instance (proof)
end

instance & [AIRR7ZDNE BN BRI G .
e context name begin (theory)” end

EHEFAOO T =), 75 AZSHZEBL

o [AZ%FE : theorem (in name) --- =
context name begin theorem --- end

FElkEDELTED definition, subclass 72 €12 H A A,
IS
o class_deps (class)” (class)’ - 27 7 ADHAFERE 7 F 71k

Al BA

(proof) 1=
e by (method)
FEHHA Y w R&JEH LT3 — )% 3R TC discharge.
e apply (method) (proof)
FEEAA Y w K& LTI — N 2ZJE £ 721X discharge.
e proof (method) (isar)* qed (method)’

FT1OHDFHA Y v REHEH (il LRWEGE proof-), Fo 72T —IV % (isar)* (#438) T discharge,
XL -7 T =V REBEDIEH X Y v R T discharge.

EEH:
e . = by assumption
e .. = by standard
e done = by-

e using (fact)™ = apply (insert {(fact)™)
e unfolding (fact)™ = apply (unfold (fact)™)

BIF I EE R ZRAA 1 DB AR TH T T =124 574\ 728 (Tsabelle 2016-1 BIAE), {RFE 2 .
e proof (isar)* = proof standard (isar)*

e by (method) (method) = proof (method) qed (method)

NHEIIZ I by (method) & proof (method) qed THB I LIZ L B.
apply (method) by (method) X by ({(method), (method)) %2 IX &\ .



Isar

(isar) ::

have name_1: "claim 1" and --- and name_n: "claim n" (proof)

"claim i" ZEZEA U name i & WD ZRiE T 5.

show name_1: "claim 1" and --- and name_n: "claim n" (proof)

have L [HKZHT—)V (D55 nfll) %FEAHL T discharge.

note name [{attr)t] = (fact)™

BEAIOD fact % SHA.

assume name_1l: "ass 1" and --- and name_n: "ass n"

tass i" ZINEL name i E\WD KGRI EAMITD. ATFOEO T — )V OHEIFIZfHiH.
"ass 1 = .-+ ass n =— claim"

fix x_1 :: "type 1" and --- and x_n :: "type n"

x_i %, Bl "type i" DIERDEEL TS, LARDOEDO T —)VOFERHIZfEA.
"/\x_l -+- x_n. claim"

define f :: "type" where name: "f x_1 --- x_n = right"

FEHHH T D AFE) 7R definition.

interpret locale_name "arg 1" --- "arg n" (proof)

FEHH T D AF R interpretation.

obtain x_1 :: "type 1" and --- and x_n :: "type n"
where name_1: "claim 1" and --- and name_m: "claim m"
(proof)
"claim 1" --. "claim m"Z {7z x_1 -+ x_n WEET S Z & %I L, LA D TR TR .
case name: (Case_Name x_ 1 --- x_n)

BET - T, case Name Y A/fTIF SN —A%REZ D, BAD T EERTIRE, WINEDIRE
7% name (%\lﬂ%bfcf&%é} Case_Name) T,

next

INETIZHM - E L7z fact R EZTRTY &y b JiHEORLR S T—I)IVOFHEH, HOE5EDITIC
5B .

{ (isar)™ }

O—ANAa—=7, Aa—TEREDEHIZ, A2—TNT assume UIZREZHFIRE LU, fix UL7IZEK
% N\ CTHREZE L72m#E% have TRUZDERU.

let ?v = "expression"

A RBER v 'L,

(isar)y also --- also (isar) finally (isar)
WM 2R DBRPERZUANTOEODOMGICE O D, HATOSHOALEERT .. HMEF].

>, > REFLEAPYIT LD DTHER. A :

assume "f x = a + b"

also have "... < c" (proof)
also have "... + d < e" (proof)
finally have "f x + 4 < e".

(isar) moreover --- moreover (isar) ultimately (isar)

HEBDEWNZ £ L O TREDEMDFIRIZINZ S.



e from (fact)™ have --- (proof) = have --- using {(fact)™ (proof)
R URTE DA, EHEDSW % this £ LTRRTE 5.

e then = from this
o with (fact)t = from this (fact)’
¢ hence = then have
i A )y MEden.
e thus = then show

i A )y MEden,

RERAX Y v R
(method) ::=

JEBENH, BR#F

e rule (fact)"
1 DHO IV O % fact (DS 5, BEHARERE D) Offiwe UTEL. HEHI N7z fact DR
RO = T =i hlb 5.

e fact (fact)t
1 DHOIT =)V % fact (DS 5, @WHARER END) 26 EHEENT discharge.

o insert (fact)t

TARTOIT—IIVOFHRIZEEAD fact ZIMZ 5.

e assumption

1 DH® I =)L OfEG % Jife A o EHE W T discharge.
e intro (fact)t

BHTE MY (rule (fact)™) Z#H (1 BB TS 22T UEED).
e elim (fact)™

BHTE RO BREMAZEM (1 S EHTE ATl R.

e cases "expression"

"expression" DT — XMEEIZIG U HEDT.

e cases "expression 1" ... "expression n" rule: (fact)

a2 IRE L GE 0.

e induct x arbitrary: y_1 --- y_n rule: (fact)
R x BT A NANEEREA,. REDIREIZE VT, y.1 - yn iMERE RS, rule: BTN
IXRE IS N,

IFHRENTIXTD x IR L 75720, x (ZT 2 BER fact [FHHIZ insert THIFRIZED TH
5 induct %i@ﬁﬁ?%.



o subst (abs)’ (n ---) (fact)
BAED I — )W EF 2 BRI 2 mEEM. 52 507k fact 1&

"ass 1 = -+ =—> ass m — left = right"

DPTHY, T—NVOffGERH left (2 Y F T2 n BHDRZ right DIPIZEESHZA L. "ass 1" -
"ass m" DFZR T =TS,

e unfold (fact)t
BAED T —)UWZ 1 HIBAE, #HTE 2R HHX A% #A.

e fold (fact)™
unfold D (72721, 2D & D R5FH).
e atomize (full)

TRTHDIT—)N% 12O HOL LRV OHHRIZE LS, HEOIT—NVIZFHRERE2EHT 25
AR,

EELY

o simp {{add |del | only}: (fact)™}*
BED T—IZ, [simp]l BMEDE Z 537z fact Z HMAKIANE UCTHEATE S0 @ (+ HLEM).
NT A—2R add: (fact)T, del: (fact)™ T Z FRI%Z HlH 7T HE.

e simp_all {{add |del|only}: (fact)*}*
FTARTODIT—)VIZ simp % .

e auto {{simp [del]| {intro[!] | elim[!] | dest[!]|rule del}: (fact)T}*
TARTO T )T BERFTAD TR ZJA, FAKA], BREMA (+HBEEhr) 2@M. /87 A —X sinp:
(fact)™, intro: (fact)™, T CHIHI % HlHH ] §E.

e force, fast, fastforce, blast, meson, metis

1 DHOI—)V% HERE (GERAT E T XK. sledgehammer S50 D1 T & 725545 O Afdin
TR X,

e linarith, arith, presburger
1 DHOD I = )VIZEAMRICEEEREHZ @&, [F L.

e rule

BUED I —)uiz “fE” OB HHIZ 1 FEH. A Y7 v A R, @HAINIBAZHRT 24508
B,

e standard

BAED T —)UIZ “FEHE” DFEH A Y » K 2@, [ L.

o ((method))

method) MEZETHRWIGEIZ by (method)) 7% ¥ DI THE.

method), (method)

method) % IIFIZ @ .

method); (method)

1 DH®D (method) %A L TERI N TN TRTIZ 2 DHD (method) % E .

o (method)? / {method)* | (method)+

(method) % 1[FILARN /O [BILALE /1 [RIPA B, MELEHT 2 BRRONS502 6730728, RN
FEEIZIE W,

(
(
(
(



Bt

name: "clain" DEDZWHIE name [(attr)T]: "clain" & UTEMEZTBE.
(attr) ==

e simp [del]

EPaZ B, FERHA Y » R simp X auto T I NS, FEHAMIZ, FX "Ax_1 -+ x_n. left = right"
DD fact IZMHH. {2 EMICER.

e intro[!|7]

B, A, my_pred ikgEE LT,

lemma my_predI [intro]:
assumes "ass 1" and --- and "ass n"
shows "my_pred x_1 --- x_m"

2 ZEBTRLS B LWVD, FmEHREL7ZITvF LR TWRIZTEIDRLEFE L. AV v K
(intro my_predI) (&I — L8
"... = my_pred x_1 --- x_m"

WY FIHEEICHEATE, LFOnfloT—VicEEHBI oN5.

"... = ass 1"

"... = ass n"

intro! ZF8E U7 HANE auto FCIEMFMIZEHA I NS.

o elim[!|?]

REHEA EAREIL, my_pred gl LT,

lemma my_predE [elim]:

assumes "my_pred x_1 --- x_m"
and "ass 11 — -+ = ass 1 ny =— P"
and ---
and "ass { 1 — .-+ — ass { ny — P"
shows "P"

72U P IRER. xi FEHTHRS LD 0D, BAIOHHRZ RS2~y FLPTWRIZT 200
HE LW, 1/ 212DV TIE intro & [AHE.

FEHHA Y v R (elim my_predE) (X T — L)%
"... = my_pred x_1 --- x_m = claim"
WXy FTEHETHEATE, AR EOT—IVIZESHDS.

"“... > ass 11— :--- — ass 1 ny — claim"

"“... — ass /1 — -+ —> ass { ny —> claim"

o dest[!|?]
&I elim i<, V&2 UNMBED R WGEIZELT OB T,



lemma my_predD [dest]:
assumes "my_pred x_1 --- x_m"
shows "cond"

FEBHA YV v R (elim my_predD) (&I — L%
"... — my_pred x_1 --- x_m — claim"
Iy FIRGEIHATE, MFOI-VIZESHEDS.

"... = cond = claim"

trans

— BRI 2 ES. e A
"/\abc.a<b:>b§c:>a<c"

also IZ X BEEHTRIH I N 5.

Symm
BIROSFMMEEZES. "Aab. fab—=— fba" ODFD fact IZIHET 5. [symmetric] B THHZ
na.

code

TO0S NIEMINEEREIRET L. (EEFH O DAV TFFAMPur—)VATESR L BRI, 2
VT F AT [code]l BEF T DHENDH S (Isabelle 2016-1).

code_unfold

TS T LEMELTDRTLE L U CHEA T 5 EZ B Z R E.
unfolded (fact)™

SRR D fact (CEWMRR WAL 72AER 2 RT.

folded (fact)™

unfolded D,

simplified

ZMh D fact 12 [simp] JEMEDZHHZ A 2 W U 72 KR 2 R 9.

symmetric

fact_name DAEAAFADE &, fact_name[symmetric] IFEFRDAEL L HLEZRMBL72ED.

OF fact_1 --- fact_n
ZMEF D fact DY "ass 1 = -+ ass n — clain" DD E F, £ fact_i DEKT fact & "ass i" I
Ty FEIEAERD clain 2EKT. BB fact DI ITKFET D720, AIEBMHIZ#LH 5.

of "expr 1" ... "expr n"

ZMF D fact F D schematic 2%, NEHIZ vexpr i" TESMAHEEEERT. HL.
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