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CafeOBJEE D RZBIZEME ERZRIXZRT” AV R

CafeOBJEZEICH (TS TRAI , THEHENABMIENAF T I M #2K5(1F, BLUSBEY
BIHICHEZ B XZRFNOEGRAICDVWTIRN S,

WWT, EY21—ILORZFIZEEORTIAVUE, BLCEENRIIEF >4z o XRRO
YYRICDUVWTERRETS.

1.1 CafeOBJEENRAAIZERIER

AETIZCafeOBIEE IV X T LDRZFFEROBEICDVWTHANRS. REIEHBOBEBXI(C DWW TIFRER
BEEWNHB.
CafeOBJEENRFIZRICIEIRD2ENS B!

1. by LRIV
EI21-I)VESLViewWESTEAINE, ZNENEI 21— IELPVviewDBRIDEEN 5K
3.

2. EJa—v

HBIF/ENDEI 21— IVOHFTEROBELGBZADESTHD, CNEUTOEONSIES:
c ZDEIVI-IITESSNEUTOATI 0 ~DER:
a) /3T X—5 DRH]
b) Y 7EY 1 —ILDERE]
o) V— ko3l
d) 7L —5 DA
e) BHD BRI
1 AETIECafeOBJEREDMABICE > THRZELTE/ (BIBR)EFTI T L EER. BEIC(FCaefOBJORERM

TEXERICHRIZISBYERICRBLTITIO CREFELSEEN, MAENMERMIREZERT S LTERL TEIAN
FHEEFERTHS. ASBEITNELESHEVDE, EVa—b, ARL—5, V-, DB, BH, /ISA=5, TNEEY
1-LVROBRENE-DNE-ZNSOBM)THS. o TARETRINOBE TFTIT O] ELTEBRISZ. FTY
IO hOHCE TERT CL> TERERGZVWEDEHB.




f) DNESAILDOZH]
cHALTWREY 21— )ILORBFIE”FICEINIRANSE, BHAERVZET
s FYwTLARNIIOBBIERBICESEN SR

UTFINs OREIZEROBECDVWTHEHME®RARS.

1.1.1 ;Y FLRIOBAZERDEIE L Z2ROBR

EFTRARZED by TFLARNIOBRIZEEEEY 2 —IVORBHETEViewDBHINSKED, NS5EER
DEFO2CENHDIB/I(M1.1Z2E2R).

1.1 by FLARIDBETZER-

IEHE, A—DRAIZEREDODEY 21— ILEviewEEEITIENARETHD. COFEFEI 21—V
(FB1.23B%E8R)ICL>TIE Z2IICHEBIIRANTY 1 — )LD RFTHWViewD ZETH TEEERIENE
FTRIEENHDEBIN, AENRTREL TWLBCafeOBJA VI FUSTIIUTOLSIC L TEHKST %=
EEg 3.

1. BEDZAIZRDviewx Y
2. FDRBIDOViewHREE TN TULNIE, ZOVviewhiBEETNTVWREDEMEIRT B
3, TERFNEETY 12— IIVDORBEINEESNTVNRIEDERIRT B

1.1.2 EIJ1-IOBRERDRE L BROER
YIEIa1a-NEREBWEY 1 -V OBERZEM

F9, MALTWREIV 21— IL(HTEI 2L EBEHEVWEY 1 - I)VORBAIEROBEER 1.2(c
mY:



EVa-IL

1.2 9T EI21-IWELDOEI 21— LD BEIZER

BMNSTEINBLS(C, V-, aRL—5, BY, REZNETNTEVCHRDEDHEFHFTN
3. BEERBAOEBRTZNMEES)(CIHU TEDBDZTI 1D MMZDVWTDHRRITH B H\HEAERE
ERBHBHRMENET B EFEV. HE—HDBEIDE, EHARL -5 EEHORBENE LSS
TH3.

RBANEHAE EHDESROMER

T, MOARL—FD5IMHRLTVIIER "f(N)'&EEZXS. CTHRHEIN REHARL —
IRVEHDEHE LTEESNTNBEETSE. YRTFLIRRDES(CLTES(N)DBERERH 3!

ZRL =B fDEIHDY — RS, Tz NMSTH>7zET 3.

N EVWSRBITHNDY—EMSUTOERARL -5 =ZRT.

CNDBOI > BENEEHARL —FIDNETH D EREIRT 3.
EHARL—INBONSEN>ZBEE, N EVWSBEAITY — LSUTOEHEERT.
CDESBEHNREONNLEL N EFEHIETH D LHERT 3.

6. FOVWITNTERVWBERREBXIS—ET3.

AR

NTHOHNBED, YXTFTLEFENEIRTIXIRICIGU CTHEINIY — L CELDHEINENT, BH
NOARL—SDEZEDAEBELUTERLELS>ETSZ. BROBHEEBARL —INRELI(CERZR
DEVWY—EDEOTHNEBIBCHEIRITIBRDICHNT, BERENET D EI(EEL.

RICIE N WBERTHIRLEBETHIN, CNIEEBRDIZSHDIARNE W OHIBIKR S = E T D1
NEW., - TZNFEEIE, ENEBRTHDIELEBYIS—E L THROLNS.

BENEY 1-)VOBRNZERNEIE

HB3FEIV1—IHMBOEI 12— ILEBALTWVWRE, BASTSNTWVWBREY1—IbEYTEI 21—
EMER., CORBYTEY1—IILORAEHICEENZ AT, EBROBIERVWT @ALTVW3E

2950HE, MALTWBEII—ILTCEETNTVIEHESEBYT 3 EFHEFRHW,




J1-ILDBBIEEO—HEGE B (R 1.3288K). RTEEI21—-ILARNEI1—-ILBZ, EJa1-)
BMEI2—IILCEBMAL TLWIBENRRRETNTLSS.

EYa1-JLA
<l

cyZLANILD
FEIZER]

1.3: BEBMETEY 1 —)LDORAREIZER

MASNBI Y TEI 21— VEEI 21— IREFENZIEITIEEINDS. EJ21—-ILORHIFTEY
1—IROBRERTHS. EV1—ILRICEEZ, viewDBEINSENZZ EHRH B4, Fe,
SA—HRZFEIT1-ID/NSA—FBEERICEEI 2 —ILANHIRTSZ. 2FHD, v TILRILD
ZHIEEEEY 21— IEEBXO—BISA—FEEBRVCEIT 21— IVEA)ICEVWTTHETHS.
HRCEFZDBERINTLS.

S MRICEV 21— IILOWMABREEEIT S JBELHKBZIN, T TOBRICEAL TEVIEEN,
Y EV1-RICEZECICHEEINZEI 21— ILORETERBINZEI 1 —LDRAZEBICESENZY — L PARL—5D
BEIEEUCENERSZN, EIV21—IROFTHUZENTH S8, TIEZDEEMICHNAE L




1.4: BEIOEZE & XARRER(C L B R

RSA=5

NSA=FEEIT 21— IVBAD—FEEEZDCENERKS®. TDE, RSA—=5C:MHRH
SIBE%, BEYV1-ILMORFIEBICHDREE, LEDEHERVO)ZFD/IAISA—I=EFDE
J1—-VDBBIE[O—EEKD. ZDIFBE, HEHNECEVSRFIDEI 1 —-ILRNEATNTUNS
LRET T ERERS,

MARPRRE S (€ & 3 2R OB DR

HB3EI1—IARYTEI 21— EEDHE, HB3RADERNBRELIBNRHDES. C
NSNEWCRE27FTI 10 bORATHONE R ICHBETENEREERT RL —5 DRAIDE
E(CDVTEE 1.1.2282R). LHL, AIREaEVWSBEINETY — LOBAILZ >BE, BX L
BUXARICEB TS CEERBR, ENZEIBURIDHNDNEKRTH B3R 1.4Z228). LHLRA
NERZMRI ZRATEHEEFIRT 2L, BHRENBHELERS. X, R140TIT1—-ILEDHR
HIZEEICHBald, EY1—ILDORBIZEFTEEEKRENREN. DX SERAEFOHIRICTT S
HfR%Z ST 2N MCafeOBJIC(FH D, URRRER TSN, BEIZEBOEECEEY 1 —ILDO R
ZAWV3. BIRERBAICDODVWTOXIRBRERE o.M OFERATRESIN, MNEI1—ILDOBAIT
HD, EV1=IRBFEES. BEIMTRINBZIEI1—LOBAEETEBREL, CVWSE
KEES.

NIRBERZa.M OME, BT LUEEBNURETRIFITITI CORFEaNBASTNEZEEI 2 —ILD
ZEITELL EERVWCECEES NV, BIRDESI(C, YTEI 1 —ILOREIE”EIZ(ZBHOZE]

SR EERAERERAIICL B EREBRIT ZIBE, TOLSHRIRNTHIER.
5C [FIRSA—IDRE], M IF/ISA—IDOHEBEERETZIEI1—ILR.
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ZRE)MATORBZER(C RDIATNBZ &, BRIaDZBRICDVWTERSHRELBEVL SIENIRT
HHSTZINEFERL.

SCARPRRE B HE X 3 BA

BTCOATI U FOBENCDWTXIRBERMERAE R DI DI TEEL, FHABELGDIEUTI
DNATITOROHTHS:
V—k
EMARL—5H
NESANIJL

x1.1: XARBRERNMERAAERA T I b

> TINSLANDFTI U b TRBODEDNS Z1HE, BHRMZFETIFENEN. ZOL
SHHBEBEEI 21— IVHERVWTRADOMNITEZIZTV, BERMZDE LG INEE S0,

1.2 CafeOBJEENEZ L AT

BIE CldCafeOBJO RHIZERIZDWT, CafeOBJDEX EIZHIDE L TRAENGEEE TN,
AETECafeOBJNEENEBNICEDWT, FIICHBRIBIRZRED ML [CDOVWTHWHEL, BX
FECCEDLSKTREED [RBE] NEFEIIHNZHERITS.

1.2.1 BXREE

BT TCafeOBJOBBHIGEBNERZERI 3N, T THEAINS RPBEXIIHLEBNFIXUETRE
FINTWVd. ERRAIOERLRDED:

nonterminal ::= alternative | alternative | --- | alternative

CNUE, nonterminal EVWSEBNER(E, | TRUSNE ENEND alternative DENDTH B HE
ZEIKT 3.

IERRIH S VRV italic face T, IRIBEE2(E “terminal” DL SIHRATRIET B, Fikimc=
(& & " CHFH, ILEBNFXETHEATIHND XAINFEXBTEZLSICTBIENESZ. BNFOHLE
EREUTOED THB:

a--- 1D2BE® a.

a, - NIUVBETERDEINE—DBIEDa D)X
"a" or "a,a" or “a, a, a”, etc.

{a} {&}RBEAIBEEMTHD, CNTEHINE
aldoeFeFhoBEXHFTIY ELTHRDONS.

[a] a@HoTEESEEBRL: " Ffzld "a”.
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1.2.2 EIY1-)EEDBZ AT

AR (cCafeOBJ

NDEJ1-IEENDEXNDSE IR (CBERIT FEDCcOVWTHRRLEZED

Zm9. BXHR (1) DEDCERICESHIRD TLBERANBAIZSATNZIENDTH 3.

(1) module

module_type

(2) module_name

parameters

(3) parameter

::= module_type module_name [ parameters ] [ principal_sort ]
“{" module_elt--- "}"

::= module | module! | module*

= tdent

a="(" parameter,---")"

::= [ protecting | extending | including ] paramter_name :: module_expr

(4) parameter_name ::= ident

(5) principal_sort
module_elt
import
sort
visible_sort
hidden_sort
(6) sort_decl
(7) supersorts
sort_name
(8) sort_symbol
(9) qualifier
(9) operator
(10) arity
(11) coarity
op_attrs
(12) variable
(13) war_name
azriom
equation
cequation
transition
ctransition
fol
(14) label
(15) label_name

::= principal-sort sort_name
:=import | sort | operator | variable | axiom | macro | comment

{ protecting | extending | including | using }"(” module_expr *)"

visible_sort | hidden_sort

= "[" sort_decl,--- “]"

Il*[ll X II]*II

sort_decl, - -
= sort_name --- [ supersorts ---]
=< sort_name ---

::= sort_symbol[ qualifier ]

= ident

un

= ""module_name

{ op | bop } operator_symbol : [ arity ] -> coarity [ op_attrs]
= sort_name- - -

1= sort_name

"

o= "{"op_attr--- "}

"

= var var_name : sort_name | vars var_name--- : sort_name

= ident

= equation | cequation | transition | ctransition | fol

un

=={eq|beq}[label ] term =term"”.

un

:={ceq|bceq } [ label ] term = term if term “.

" n

= { trans | btrans } [ label ] term => term “.

un

= { ctrans | bctrans } [ label ] term => term if term ”.

= ax[ label ] term “.”

w="["label_name--- "]:

= ident[ qualifier ]



EJV1—-)EENICHRY 3 RADER

F1.2200 TR U TeBX(3CafeOBIJEFEENEIY 1 —VEEXDEXTHSD. < lc(FCafeOBIJEEE
CHF3 TR DEEAEET(view DRAIZRS, CNIEDVTEERT 3)NRHIRL TLB.
HIRDEED, CCTRUZBXYERBPFT "(N)'OLS(CHESZDFRBXT [BHI] NEIEL TL)
. INSZBEIZEUTOEDERS. INSOREIZERI B CICELD, FIBEEHLY
2A4TIIUEBRTD.

FEHRIREE = HRIER Z2R% BYES
module_name ETIa1—-IbB TIa-Jb @)
parameter_name INTRA—=8% INRSA—=FFIa1—-IL (3)
sort_name V—F+4 V—k (5).(6),(7),(10),(11)
operator_symbol ARL—85% ARL—5 (9)
var_name T =¥ (12)
label_name NESANIJ N (15)

LIERUIZBEIERID S5, operator_symbol(FZ L —5 &)< ETHEEIECafeOBJ 558
DZAERICHEVWT identGBEIF) ELTHINBIXFFICLDERINDG'. BX(9)Dqulifierl
F1I12ETHEAUZYXREERZBN I I TI 1 —ILREFTHD. FE112BETIEEHARL —
BIEDOWTENMRERZFERTI3ENERD EHANRH >R, LEOBXERTPICERIRST N
TWEL., FRL—45%F(operator_symbollc DWTIL, HAIF(ident)EEHETHE 1.3ZETHAT
3.

TBNES(2), (4) (8), (13), 14)=LR



1.2.3 EYa1-)RICHRT 3REI & BRAITZER

TIEEY 2 —IbR(module_exprDBX TH B .

module_expr := module_name | sum | rename | instantiation | “("module_expr")”
sum = module_expr { + module_expr }---
rename = module_expr * "{"rename_map, - - - “}"
(1).instantiation ::= module_expr “("{ ident[quali fier] <= aview}, --- *)"
rename_map = sort_map | op_map
(2).sort_map = { sort | hsort } sort_name ->ident
(3).op_map == { op | bop } op_name -> operaotr_symbol
(4).0p_name ::= operator_symbol | " ("operator_symbol”)” quali fier
(5).aview = view_name | module_expr

| view to module_expr "{"view_elt,---"}"
(6).view_name ::=ident
view_elt == sort_map | op_view | variable
op_view = op_map | term -> term

1.2.4 view EE(ICHIRY 3 RFI & BREIZER

view 1= View view_name from module_expr to module_expr

ll{ll view_elt, L u}n

1.3 FARVDOIZFERRF, IRNL—-5%

HAFEATRL =R EEC, RERBENFEEEEVER U ZASCIRBF DX FI(FM) HS
BRIND. CafeOBJ Y XFT LRANNFIZEHRHFAGBRICFAOXED & LTEAXFE, 57,
BT, BAR—INFZ RYDBBEELTRATS. COLSBRNFEZRARPOILFEMNS. TR
DL, ANXZANEFAXRYDNFICL>TUMENS. EAXF, 7, T, ZIR—IDLS5K
RABENFRFANDORICRIF v TETn, BEBIFAODXYDESE L THRONS. CNS(EMRT
UTFO7XFN FARTONFELTERINTED, CNSOXZFEFENBET—DOOFAZER
ITHIENELT BB INS:

( -- left paren
-- right paren
-- left square bracket
right square bracket
-- left brace
-- right brace

N o o AW N =
“- M e 1 N
1
1

-- comma

~
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1.3.1 HBIF

FARVD XA AN AN SFAZNDOHITNERLEIXLFTHBEVWSHEE, V-ERPE
J1-BEOHENFERBRIT Z2XFELTHWNS C RGN,

1.3.2 ARL—-5%

—F, ARV — I BEBRIT IXNFERELTRARZ7DOARZFARDOIFNOS 5, 101E
MEBRNWTARL —HBO—EE L THWSZENTARETSH B, CNSICMRT, ZAXFEHEAR
L—52n0—8<& LU THERTIETHS. HIZIETIE, "thisis an operator” & WL\S BTN 258D 7
RL—59DESTH 3.

module FOO {

[S]

op this is an operator : S S -> S
}
-- defining module F00.._* done.
CafeOBJ> select F0O

FO0> sh op this is an operator

* rank: SS -> S
- attributes: { prec: 0 }
FO0>

FOBIZERTTHBINDLSC, AVYRTARL —IREXRIDI IRETRL —IBZEBRT &
B LIeZANFEERIN, 1XFELTHRDONS.

e, mixfix ARL—FDEECHWT, BERLT BBRDEIEHMEZ R I 2HD THR()EF R
L—=5RD—pE&LTH/RDONS. TEHE, IVYRFETIRL—FIZERIZRETROEED
THEEITZIMENHS. IVYFDOEIMELTARL -5 BZEEIT B HBARICTAIFADLSI(C,
TROEZENLANDNFEDBICEANFE=ESWTERL,

8y ZF LFINSONFEEMCACHESTFAEEBR I BNFE L THFIAD. 20k, XRCL>TERIS—&R
57, BAFEBRTBXFELTEFFANTVBEES(C

B23BEaH0R5H 3. HIZE"[ {SortName} 1"EVNWSY—rBEERFIS—EH5KWV. ULHL, EBRCEFINF3IDOY— K
“{", “Sort”, "} MEESNEZENDE LTEHBINS.

INIFBMIFIEDIIRICBNTE T IW—L VI ERETBZIAILZE L THDIRDNS.

11



CafeOBJ> select NAT
NAT> sh op _+_

* rank: NzNat NzNat -> NzNat
- attributes: { assoc comm demod prec: 33 r-assoc }
- axioms:
eq [:BDEMOD]: (NN:NzNat + NM:NzNat)
= #! (+ nn nm)
eq [:BDEMOD]: (M + N) = #! (+ m n)
* rank: Nat Nat -> Nat
- attributes: { assoc comm idr: 0 demod prec: 33 r-assoc }
- axioms:
eq [:BDEMOD]: (AC:Nat + (NN:NzNat + NM:NzNat))
= (AC + #! (+ nn nm))
eq [:BDEMOD]: (M + N) = #! (+ m n)
eq [ident1]: (@ + X-ID:Nat) = X-ID
NAT> sh op _ + _

* rank: NzNat NzNat -> NzNat
- attributes: { assoc comm demod prec: 33 r-assoc }
- axioms:
eq [:BDEMOD]: (NN:NzNat + NM:NzNat)
= #! (+ nn nm)
eq [:BDEMOD]: (M + N) = #! (+ m n)
* rank: Nat Nat -> Nat
- attributes: { assoc comm idr: 0 demod prec: 33 r-assoc }
- axioms:
eq [:BDEMOD]: (AC:Nat + (NN:NzNat + NM:NzNat))
= (AC + #! (+ nn nm))
eq [:BDEMOD]: (M + N) = #! (+ m n)
eq [ident1]: (@ + X-ID:Nat) = X-ID
NAT>

1.4 FARVIDIFOHE

IXATLICHEHPAENZFZARYDNFZZEBMIT B OHOOAV Y REFHZICEALZ. KOV UR
EHBROEZARTIDOXZNEAICLD A VI C M I I ZHICHELZEDOTHD, HEMNK
CafeOBJEENZARXYIND XFEDILED T DOREBAICHBEIT I EE#EEL TWLAB.

<DelimiteraA V¥V K> ::= delimiter { + | - } "{" <X=> ... "}"
tHBESNEBS, <> TEREULENFEHEERFARKERXUDNFEE LUTEETS. M, #

12



RICBASNEFARYDNFZF v VIV TBICEF-ZIEETS. RAAVYRICL2T, YXT L
(CHIFAHDFRAXY D N FIRHEEZ(FTRVWFEFAHDFARID X FZ -1EE(IC L > TFAXY)
DXFTHEST B EFHEFRGE.

1.5 EJ1-IORAE[MOFRT

1.5.1 namesdAVYFK

SOffz(CEAT NIz names AV RICLST, BENDEIY 21— IVATAIROBZIN—EERZC
EDRNHEERD. BXIETOED:

KBHEIRTIAVYE> iz names [<EIYa1—Jb>] .

<EV1-WIDEEBITZ L, BEOXM(EY 1 —IV)TARD BRI ZRTT S, BRIOERRET
W7 7Ry MMENRAITH B M, mixfix ZRL—FCDWTIERRBICEEHTRRIND.

H: TOFDEY 12— IVFOOIFHHIHFAHFEY 1 —ILONATEEA L TWLWDB. FDORRIC, Y — kNat
ZNaturallc, YV—bk_+_ %Hplus&EBEIEMNFEZTVWD. Ffz, EV1—IVMABXYXTHRZICEA
TN fzasiEEIC & > TNAT *{sort ....}DEI 1 —JUENATURALE WS RFITERBTE3LSICL
Tuna.

CafeOBJ> mod FOO { inc as NATURAL (NAT *{sort Nat -> Natural, op _+_ -> plus}) }
-- defining module F0O

; Loading /usr/local/cafeobj-1.4/1ib/nat.bin

-- defining module! NAT

FDOEI 21— ILFOOICTH L Tnames AV Y R L > CRIBDREIZRT U IBEREUTICRT.
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CafeOBJ> names FOO .

*Cosmos*

- sort declared in CHAOS:UNIVERSAL
*HUniversal*

- hidden sort declared in CHAOS:UNIVERSAL
*Universal*

- sort declared in CHAOS:UNIVERSAL

:BDEMOD
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: (s NN:NzNat) = #! (1+ nn)
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: (NN:NzNat >= NM:NzNat)
= #! (>= nn nm)
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: (NN:NzNat > NM:NzNat)
= #! (> nn nm)
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: (NN:NzNat <= NM:NzNat)
= #! (<= nn nm)
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: (NN:NzNat < NM:NzNat)
= #! (< nn nm)
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: (NN:NzNat quot NM:NzNat)
= #! (if (> nn nm) (truncate nn nm) 1)
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: (NN:NzNat * NM:NzNat)
= #! (* nn nm)
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: d(NN:NzNat,NM:NzNat)
= #! (if (= nn nm) 1 (abs (- nn nm)))
- axiom declared in NZNAT * { ... }
eq [:BDEMOD]: plus(NN:NzNat,NM:NzNat)
= #! (+ nn nm)
- axiom declared in NATURAL
eq [:BDEMOD]: (p NN:NzNat) = #! (- nn 1)
- axiom declared in NATURAL
eq [:BDEMOD]: (s 0) = 1
- axiom declared in NATURAL
eq [:BDEMOD]: (N:Natural >= 0) = tﬁgi
- axiom declared in NATURAL



eq [:BDEMOD]: (@ >= NN:NzNat) = false
axiom declared in NATURAL

eq [:BDEMOD]: (NN:NzNat > 0) = true
axiom declared in NATURAL

eq [:BDEMOD]: (0 > N:Natural) = false
axiom declared in NATURAL

eq [:BDEMOD]: (0 <= N:Natural) = true
axiom declared in NATURAL

eq [:BDEMOD]: (NN:NzNat <= 0) = false
axiom declared in NATURAL

eq [:BDEMOD]: (@ < NN:NzNat) = true
axiom declared in NATURAL

eq [:BDEMOD]: (N:Natural < 0) = false
axiom declared in NATURAL

eq [:BDEMOD]: (NN:NzNat divides M:Natural)
=#! (=0 (remm nn))

axiom declared in NATURAL

eq [:BDEMOD]: (M:Natural rem NN:NzNat)
= #! (rem m nn)

axiom declared in NATURAL

eq [:BDEMOD]: (M:Natural quo NN:NzNat)
= #! (truncate m nn)

axiom declared in NATURAL

eq [:BDEMOD]: (N:Natural * 0) = 0
axiom declared in NATURAL

eq [:BDEMOD]: plus(M:Natural,N:Natural)
= #! (+ mn)

axiom declared in NATURAL

eq [:BDEMOD]: sd(M:Natural,N:Natural)
= #! (abs (- m n))
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BASE-BOOL
- indirect sub-module
BOOL
- indirect sub-module
Bool
- sort declared in TRUTH-VALUE
- operator:
op Bool : -> SortId { constr prec: 0 }
-- declared in module TRUTH-VALUE

CHAOS: PARSER
- indirect sub-module
CHAOS : UNIVERSAL

- indirect sub-module

- operator:
op d : NzNat NzNat -> NzNat { comm demod prec: 0 }
-- declared in module NZNAT * { ... }

EQL

- operator:
op false : -> Bool { constr prec: 0 }
-- declared in module TRUTH-VALUE

ident®
- axiom declared in NZNAT * { ... }
eq [ident®]: (1 * X-ID:NzNat) = X-ID
ident1
- axiom declared in NATURAL
eq [ident1]: plus(0,X-ID:Natural)
= X-ID
ident2
- axiom declared in NATURAL
eq [ident2]: (1 * X-ID:Natural)
= X-ID
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Natural
- sort declared in NAT-VALUE * { ... }
- operator:
op Natural : -> SortId { constr prec: 0 }
-- declared in module NAT-VALUE * { ... }
NATURAL
- direct sub-module, alias of module NAT *{ ... }
NzNat
- sort declared in NZNAT-VALUE
- operator:
op NzNat : -> SortId { constr prec: 0 }
-- declared in module NZNAT-VALUE
NZNAT-VALUE

- indirect sub-module

plus
- operator:
op plus : Natural Natural -> Natural { assoc comm idr: @ demod
prec: 0 r-assoc }
-- declared in module NATURAL
op plus : NzNat NzNat -> NzNat { assoc comm demod prec: @ r-assoc }
-- declared in module NZNAT * { ... }

- operator:
op sd : Natural Natural -> Natural { comm demod prec: 0 }
-- declared in module NATURAL
SortId
- sort declared in CHAOS:PARSER
- operator:
op SortId : -> SortId { constr prec: 0 }
-- declared in module CHAOQS:PARSER
SyntaxErr
- sort declared in CHAOS:PARSER
- operator:
op SyntaxErr : -> SortId { constr prec: 0 }
-- declared in module CHAOQS:PARSER
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- operator:
op true : -> Bool { constr prec: 0 }
-- declared in module TRUTH-VALUE
TRUTH
- indirect sub-module
TRUTH-VALUE
- indirect sub-module
TypeErr
- sort declared in CHAOS:PARSER
- operator:
op TypeErr : -> SortId { constr prec: 0 }
-- declared in module CHAQS:PARSER

- sort declared in NAT-VALUE * { ... }
- operator:
op Zero : -> SortId { constr prec: 0 }
-- declared in module NAT-VALUE * { ... }

- sort declared in CHAOS:UNIVERSAL
_ HBottom _
- hidden sort declared in CHAOS:UNIVERSAL
(if _ then _ else _ fi)
- operator:
op if _ then _ else _ fi : Bool *Cosmos* *Cosmos* -> *Cosmos* { strat: (1 0)
prec: 0
}
-- declared in module TRUTH
(not )
- operator:
op not _ : Bool -> Bool { strat: (0 1) prec: 53 }
-- declared in module BASE-BOOL
()
- operator:
op p _ : NzNat -> Natural { demod prec: 15 }
-- declared in module NATURAL
(parsed:[ _ 1, rest:[ _ 1)
- operator:
op parsed:[ _ ], rest:[ _ ] : *Universal* *Universal* -> SyntaxErr
{ pr%%é 0}
-- declared in module CHAOS:PARSER



(s )
- operator:
op s _ : NzNat -> NzNat { demod prec: 15 }
-- declared in module NZNAT * { ... }
op s _ : Natural -> NzNat { demod prec: 15 }
-- declared in module NATURAL

*))
- operator:
op _ * _ : NzNat NzNat -> NzNat { assoc comm idr: 1 demod prec: 31
r-assoc }
-- declared in module NZNAT * { ... }
op _ * _ : Natural Natural -> Natural { assoc comm idr: 1 demod
prec: 31 r-assoc }
-- declared in module NATURAL
(=)
- operator:
pred _ := _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TRUTH
(_ :is )
- operator:

pred _ :is _ : *Cosmos* SortId { prec: 125 }

-- declared in module TRUTH
(<D
- operator:

pred _ < _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }

pred _ < _ : Natural Natural { demod prec: 51 }
-- declared in module NATURAL

(L<=))
- operator:
pred _ <= _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }
pred _ <= _ : Natural Natural { demod prec: 51 }
-- declared in module NATURAL
=)
- operator:
pred _ = _ : *Cosmos* *Cosmos* { comm prec: 51 }

-- declared in module EQL
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(L =*=)
- operator:
pred _ =*= _ : *HUniversal* *HUniversal* { prec: 51 }
-- declared in module TRUTH

(L=/=))
- operator:
pred _ =/= _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TRUTH
(L=
- operator:
pred _ == _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TRUTH
(L =b=")
- operator:
pred _ =b= _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TRUTH
>0
- operator:

pred _ > _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }

pred _ > _ : Natural Natural { demod prec: 51 }
-- declared in module NATURAL

(L>= )
- operator:
pred _ >= _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }
pred _ >= _ : Natural Natural { demod prec: 51 }
-- declared in module NATURAL
(_and )
- operator:
op _ and _ : Bool Bool -> Bool { assoc comm prec: 55 r-assoc }
-- declared in module BASE-BOOL
(_ and-also )
- operator:
op _ and-also _ : Bool Bool -> Bool { strat: (1 0 2) prec: 55

r-assoc }
-- declared in module BASE-BOOL
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(_ divides )
- operator:
pred _ divides _ : NzNat Natural { demod prec: 51 }
-- declared in module NATURAL
(_ iff )
- operator:
op _ iff _ : Bool Bool -> Bool { strat: (0 1 2) prec: 63 r-assoc }
-- declared in module BASE-BOOL
(_ implies _)
- operator:
op _ implies _ : Bool Bool -> Bool { strat: (0 1 2) prec: 61
r-assoc }
-- declared in module BASE-BOOL
(Lor )
- operator:
op _ or _ : Bool Bool -> Bool { assoc comm prec: 59 r-assoc }
-- declared in module BASE-BOOL
(_ or-else )
- operator:
op _ or-else _ : Bool Bool -> Bool { strat: (1 0 2) prec: 59
r-assoc }
-- declared in module BASE-BOOL
(_ quo _)
- operator:
op _ quo _ : Natural NzNat -> Natural { demod prec: 41 }
-- declared in module NATURAL
(_ quot _)
- operator:
op _ quot _ : NzNat NzNat -> NzNat { demod prec: 31 l-assoc }
-- declared in module NZNAT * { ... }

(_rem )
- operator:
op _ rem _ : Natural NzNat -> Natural { demod prec: 31 l-assoc }
-- declared in module NATURAL
(_ xor )
- operator:
op _ xor _ : Bool Bool -> Bool { assoc comm prec: 57 r-assoc }
-- declared in module BASE-BOOL
Cafe0BJ>
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1.5.2 lookup AVYF

look up AVY R, BENDHDWERAENMNDEI 1 —)LICHEWNWT, HB3BAITERINBZED
MITHBINZERTITSD. BIXISIRDEDTHSB.

<LOOK UPO V¥ Y K> 1:= lookup [in <EI 2 —JVEB> ] <EBRIF> | <ARL—5%> .

Bl 0B, FICHE1S5ABTREZEY 12— IILFOORTplusE WS ZEITEBINZIEONMATH S
NeXRRLEENDTHSB.
CafeOBJ> look up in FOO : plus .

plus
- operator:
op plus : Natural Natural -> Natural { assoc comm idr: @ demod
prec: 0 r-assoc }
-- declared in module NATURAL
op plus : NzNat NzNat -> NzNat { assoc comm demod prec: @ r-assoc }
-- declared in module NZNAT * { ... }
CafeOBJ> select FOO
FOO> look up Natural

- sort declared in NAT-VALUE * { ... }
- operator:
op Natural : -> SortId { constr prec: 0 }
-- declared in module NAT-VALUE * { ... }
F00>
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