Isabelle Cheatsheet (2016-1) RT—Jv, V7R

— | o2 e context

/EEE EFE fixes x_1 :: "type 1" and --- and x_n :: "type n"
assumes name_1: "ass 1" and --- and name_m: "ass m"

(theory) ::= begin (theory)™ end

e theorem theorem_name: )
- e locale locale_name = (locale expression) +

fixes x_1 :: "type 1" and --- and x_/ :: "type (" ) j . ., .,
assumes ass_name_l: "ass 1" and -.- and ass_name_m: "ass m" fixes x_1 :: "type 1" and --- and x_n :: "type n
shows sub name 1: "claim 1" and --- and sub name n: "claim 1" assumes name_1: "ass 1" and --- and name_m: "ass m'"
(proof) begin (theory)™ end
o [A#EEE : lemma = proposition = corollary = theorem * class class_name = (class expression) +
fixes x_1 :: "type 1" and --- and x_n :: "type n"
¢ definition f :: "type" where def_name: "f x_1 --- x_n = right" assumes name 1: "ass 1" and --- and name_m: "ass m"
e abbreviation f :: "type" where "f x_1 --- x_n = right" begin (theory)” end
e fun f_1 :: "type 1" and --- and f_n :: "type n" e interpretation label: locale_name "arg 1" ... "arg n"
where name_1: "left_1 = right_1" rewrites name_1: "1_1 = r_1" and --- and name_m: "1_m = r_m"

e (proof)

| name_m: "left_m = right_m"

e sublocale label: locale_name "arg 1" --- "arg n" (proof)
e function f :: "type"
where name_1: "left_1 = right_1" * subclass class_name (proof)

: name_n: "left_n = right_n" e instance t :: (class_1, ---, class_n) class_name (proof)
(proof) e instantiation t :: (class_1, ---, class_n) class_name
termination (proof) begi

egin
- fun CHEREHAP T E R WEGEIZTMHA. (theory)™
instance (proof)
e datatype ('al, ..., 'an) t = end
Const_1 (type)* | --- | Comst_n (type)*

e context name begin (theory)” end

e declare (fact) [{attr)”] EREBDT b, 25 A SR

BEAID fact DM % ZH.
o [AZHFE : theorem (in name) --- =

mBhao~w > R context name begin theorem --- end

o thm (fact)* - fact % & EIREDFLIEDY definition, subclass 72 212 3 FH .

e find_ theorems (pattern) =+ /XX — < v FF 5 fact ZHE #MEha<v U R
e print_ theorems -~ ER[D I < » K TIES N7 fact % Rx o class_deps (class)’” (class)’ = 7 7 ADHAFEHRE 7T 71k



AlEEA
(proof) 1:=
e by (method)
e apply (method) (proof)

?

e proof (method) (isar)* ged (method)

A&
e . = by assumption
e .. = by standard
e done = by-

o using (fact)™ = apply (insert (fact)™)
o unfolding (fact)™ = apply (unfold (fact)™)
e proof (isar)* = proof standard (isar)”

o by (method) (method) = proof (method) qed (method)

Isar
(isar) 1=
e have name_1: "claim 1" and --- and name_n: "claim n" (proof)
"claim " ZFEHI U name_i &\ND HHTENM T 5.
e show name_l: "claim 1" and --- and name_n: "claim n" (proof)
have & [HKZHT—)V (D55 nfl) %ZFEHAL T discharge.
e note name [(attr)t] = (fact)™

BEAIO fact % SHA.

e assume name_l: "ass 1" and --- and name_n: "ass n"

"ass i" ZARE L name_i &\ HHTEM TS, AT DIEO T — )V DFEEH
(.

"ass 1 = --- ass n =— claim"

fix x_1 :: "type 1" and --- and x_n :: "type n"
x_i %, Bl vtype i" DIERDMEE T 5. LFOED T —)LVOFEIZ{HH.

"/\x_l -+- x_n. claim"
define f :: "type" where name: "f x_1 --- x_n = right"
FERHH T D A A7 definition.

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

FEAAH T D AERNZ 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"Z2 &7 x 1 - xn PEAET S Z & %I

U, BB CRIA.

case name: (Case_Name x_ 1 --- x_n)

LED - IRIET, case Name E&fIT SN —A%2E XD, BGE
WA ETRE, RHRED (5 25 nane (B W5 L 72534 Case_Name) T
LN

next

INETIZHEM - KE L7z fact AR TARTY LY b, FifeDORRD
TV DR, BID GG I S BB,

{ (isar)™ }

O—HNVA32—7, Aa—THEFEOEHIZ, AJ3—7KHNT assume L7z
IREZFIHRE U, fix U722 %% \ CTHRE%Z U7-@#E% have TRUTZ
DEFEU.

let ?v = "expression"

A RBE v & EE.

(isar) also --- also (isar) finally (isar)

B R OBBRPEREZWRTOLODRERIZE LD L. HETDOFH]
DEAZERT v DER]L > > REFELADYITIRE D THE.
(isar) moreover --- moreover (isar) ultimately (isar)

BEBOEME £ L D THREDEMDFIRIZINZ S.



from (fact)t have --- (proof) = have --- using (fact)™ (proof)

R UNEDOA, EROSEW% this L LTEHETE 3.
then = from this

with (fact)™ = from this (fact)"

hence = then have

thus = then show

EEEAX Y v R

(method) ::=

JEEEI, ER#E

rule (fact)™

1 DHOI— ) Offiw% fact (D55, BWHATREREND) OffFwmE U
THEL. EHI N fact DRIRAF 7272 T =)V ITb 5.

fact (fact)™

I DHOIT—)VE fact (DB,
discharge.

BHAREZR &) S EEEEWT

insert (fact)™

FTARTOIT—IVORHTHRIZEEH D fact A 5.

assumption

1 DH® I =)L O % Hifeh 5 EHEE N T discharge.

intro (fact)™

WRITE SR (rule (fact)™) %A (1% AT E 21 HIZEIK).

elim (fact)™
BAHTE RO BREMRAZEM (1S #H TSR NIXEB).

cases "expression"

"expression" DT — XFEEIZIGE L T-HBERT.

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

Gam TR & fEE U7z 85a 007,

induct x arbitrary: y_1 --- y_n rule: (fact)

R« (IZBT BRINE A A, REDOIREIZEWT, y_1 - yon i

FEEL %5, rule: 2 BT NILHLE IRNIE.

IR TIX T D x I3ERRE 75720, x (ZT 2 EA fact (X FHAET
IZ insert THIIRIZE®HTH S induct %lﬁﬁﬁﬂ—é

subst (abs)’ (n ---) (fact)

BUED I — )L F i Z FA 2 58 e

unfold (fact)™

BAEDOT—)WZ 1 FIELE, MHATE 50 EHZ BRI Z#EA.
fold (fact)™
unfold D (772U, mENED TRSFIA).

atomize (full)

?«f@:—»%lo@HOLDAw@ Rz E DL, BEoI—
IZIRANE AR R EH T 25 A IR

BEIRY

(fact)*}*
(fact)*}

auto {{simp [del] | {intro[!] | elim[!] | dest[!] | rule del}:

simp {{add | del | only}:
simp_all {{add|del | only}:
(fact)*}*

force, fast, fastforce, blast, meson, metis

1 DH®D I =)V % BEEE GERIT Z 213 iR,
MREDOITTELGEDAENFITIE L.

sledgehammer %

linarith, arith, presburger

1 DHO I —)VIZEMRIZHROCEEBIGEH Z @M. [F E.
rule

BAED T =)Lz “kEHe” OB IR % 1 [ H.
INAHAZHRT 2 A07880D.

AVFF AL, #H

standard

BUED T —)UIZ “f5EHE” DFEIA Y v K& @, [F_E.



B

({method))
(method) DYHEGETRWEEIZ by ((method)) 72 ¥ O T,

(method), (method)
(method) % IEIZJEH.
)

(method); (method)

1 DH®D (method) %A U THERI N/ T—)LTRTIZ 2 DHD (method)
Z 3.

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

(method) % 1[ELAF /0 RIBAE /1 EILA M. fAE5#EH S 5 &80
WISV, RSFHEDIEF B,

B

name

: clain" OO FWHIE name [(attr)T]: "clain" & U TEMEZ fHE .

(attr) =

simp [del]
intro[!|7]
elim[!|?]
dest[!]7]

code

TUT T LMIEMINSGERERET L. KEEZFHFO2IVTFAMPH
F—=IVNTEHLZBEEIL, 32T FADMNT [code] BEET HHED
% (Isabelle 2016-1).

code_unfold

TS LERETS BT UCEA T 2 E R BRI % f5E.
unfolded (fact)™

SRR D fact ICEMMZX ZWEA L ERE2RT.

folded (fact)™t
unfolded M.

simplified
IR O fact IZ [simp] EIEDOEH XM 2B U kiR 2 R,

symmetric

fact_name DFEMMNEFEARD & &, fact_name [symmetric] IFFRDAEL &
Ll L7235 D.

OF fact_1 --- fact_n
ZIEHPD fact A3 "ass 1 = -+ ass n = clain" DD L F, & fact_

i MFET fact & "ass (" WXV FIBLEERD clain" 2FRT. G
D fact DITHKRIFET B 728, AJEMICHELH S,

of "expr 1" -.- "expr n"
ZHH D fact 1D schematic B %, NHIZ "expr i" TE IR -FER
K¢, [H L.

Isabelle/jEdit > a—bA v b

Ctrl-b  completion & > ;. tab THE
Ctrl-e |  subscript
Ctrl-e T superscript
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\forall V

\exists I



