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CafeOBJEE D RBIZEM ERZRIXRT” AV R

CafeOBJEEE(CH (T3 IRAHIl , THKHEMABNEENATIIH N 281F, FLUSEY
BBz B3 XFINOEBIGRANCDOVWTIRRS.

BWT, EY1-)LORFIEFORTIAVVE, FLCBEEORIIEZFE>AIIV o hoXRR
YYRICDWTEIAT 3.

1.1 CafeOBJEENRAAIZRIER

AETECafeOBIEE IV AT LNRZBIZEROEEICDVWTHENRS. RAIEBBOEXICDOWLWTIEA

BREZWNHS.

CafeOBJEFENRAIZEMICIERD2EHNH 3:

1. kv 7L
EIV1-IESLViewESTEASTNE, ZNENEI 1 —-IHELCVviewDBRINDEESNSE
3.

2. EJa-Jb

HIFENEI 21— IVOPTERAELBAINESTHD, CNEUTOEONSKES:
s ZOEIA-NWTEESNUTOATI U FDAH:
a) I\SAXA—=5 D H&H
b) €Y 21— ILDAHA]
c) YV—kn4Hi
d) ZRL —5 D AHI
e) EH BRI
1 AETIECafeOBIJEFENFIABICE > THZELRTE/ (BIBER)EA T I U FEIER. BE(Z(ECaefOBIDFEIM
HRBYXESICHRIZIZBIERICHLBLTAT IO MHREELFIN, MASENERIRERRIT S LTERL TEAN
FELEB/BETHS. MSBREIFNEESKEVDIEE, EIa—I, FRL—F5, V-, BB, B, /IISA—5, ZNEEY

1—-IVROBRENE-BNE-ZNSOEM)THS. > TARETRINDHIE [FTITH ] ELTEBRTSZ. A0V
O hDRICIE TRET (C&> TEBEKRLZVWEDNDESB.




f) [EBSAJLDEHI
s HWALTWBEY 21— ILDRAZERICEIFNIRAINSE, BHAERVZRH]
s FyILRIVOBZRIEMICE TN 3 BA

LTINS ORABZERDOBEICDOVWTHlERARS.

1.1.1 ;Y FLRIOBAZEREDEIE L 2ROBR

ETRREZED by FLARIOBAZEBEEY 1 —ILORF EviewDBRINSIED, CNS5EE
BOEROCENHDFB(R 1.1=228).

EIJa-)bD

=111

K1.1: by ZLARIOBRIZER

TEHDE, A—NREERFDODEI1—I)LEvieweEEITIENARETHS. COIBFEFEI 21—
W(E1.23B%2E2B)IcL>TE ZZ(CHIBI 3 RFIMEY 1 — VDO ABTH view D BB H TEEBRMEN
E93BAaNREDEIN, AENRWHRELTLBCafeOBJ1 VI TUSTIIUTOLSIC LU TEKS
Z@OEEdS:

1. IBEDOAFIZEIE DviewEET
2. ZDRAADVieWNESESTNTULNIEL, ZDOviewhHiBESNTLIEDLERT S
3. TERITNEEY 12— IVDRANEESNTVIENERIRT B

1.1.2 EIJ1-)VNRNZEROEE E2BOER

BIEI1-NWERBEEWEY 1 -IIVOREIZER

F9, MIALTCWREY2—I(PTEIY1-I)EFLEVWEIY 1 - I)LOBZBIEROBEER 1.2(c
Y



TJa-l

gb_m

R

1.2: YT EI 1 -IEBELOEI 1 - IO ZFIE™M

BENSTHINB3LSIC, V—F, ZRL—5, B, REZNZNTEVICRABZOEOHHSN
3. BEFRBAOHERI BNIREE)CH U TENENA T I U DV THRETH B DK
ERBHBEHRMENET S EBFEN. E—HDEINE, EHARL -5 EEBOBANRUES
Th3.

RBANEHIRE EHOERDOER

T, tOFRL—SIDEIMICHBLTWBIES “f(N)"EE23. T TRH N BEBARL—
SRUEBDEEE LTESTNTVNBET S, YRXFLIFRDESCULTHES(N)DBIRERS 3

ARL =5 OB BDY -+ EHRRB. eErrFnhsThoizET 3.

N EWSABTHDOY—ERSUTOERARL -5 &R

CNHBREOD - RIBENRBEBRARL—INIETH B3 LERT S.
EHARL—IDRROSHEM>RIBEGEF, N EVWSBRRTY—LSUTOZEHERT .
CHDESBEHNEOMIE N EEHIETH S LERT 3.

6. LOVWTINTELRWESEIBXIS—ET3.

vk wnN e

CNTHMIBED, YXFLEENERTBIXRICIEL THESNBZIY— R EDENENT, &H
NOARL—SNRZFNFEBEUTHIRLELSETS. ARODEHEEHARL —INREWICER
DENWY—FDEOTHNEEIBICHIRIIBDICHVWT, BERENET S EI(FHEL.

RICIE N WEHMTHIRLUIBETH 3N, CNIIEBRD 7 HDIIERHE ULz HEERK S = i75E T 31T
Nigw., ®-o-TZNIFEIR, BHEKRTHIELEBXIS— L THROLNS.

BENEY 1—-)VORBZEROEE

HB3TI1—-IHMIDEI 21— ILEBAL TULWBE, BASNTWIEIa1—-IEYTEI1 -
EMER. COBYIEY1-IILORFEMICEEIN3 R, EROBRBERVWT @BALTVNZE
295, MAULTWBEI1—ILTESSNTUVIEHESIBT 3 E(FHERLZW,
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J1-ORMEEO—WERL B (K 1.3228K). RTEEI1—-IAREI1—-IBE, EVa1-)b
BMEI1—ICEBRAL TLIBEHNRTETNTNSS.

EIJa—JLA

A/\

D l/—’S’(D
* %A

vy ZLARILD
BEIZE/™

X 1.3: BENEY 1—I)LDOBAZER

MASNB3IYIEY1—WEEIV1-IVREMENBZIBILTEEINS. EJ1—-ILORHIFEY
1—IROBRERTHS. EYV1-IRIC@F, viewDBREINSEINZ B34, Fiz, I}
SA—HRZFEIT1-IDIASA—FEEBICEETI1-—IRAHNBIRTS. 2FH, hvTILARILD

3 MBICEIV1-IOMABREEES S JEELELB3N, CITOBRRCEAL TEVLIEE.
P EV1-RICEZCICEINZEI 21— ILORRTEBINZEI 1 —ILORALEHEICEINZYV—FPAIRL—5D
BEHIESUENEESZIN, EIV1-IROFTHALRZEOTH I, CZTEZ0HEMICHNTL.
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a.E
EJAES
a.D

X 1.4: ZEIOERE & XARRE R (C X 3R

ZHIZEEEEI 1 - IEEBXO—HUISA—FIEEBRUCEI 21— IVEA)ICEVWTAETH 3.
RIZEZDEERINTNS.

RSA=5

RSA=FEEIT1—VBRAND—TERELEZZEHNERKS?. TKhOE, RSA—=5 C: M HH
S12188°, EYV1-IMOBBERICHZAHIE, YEDEHERVTO)ZD/ISA—IEEFOE
Ja1—-LDBFEEO—EEES. CDBE, HEHNECEVSRFINDEI 1—ILHABATATVS
ERIBITCENHEKS.

MARPRRE S (€ & 3 2R OERKIE DR

H3FEI1—IWABYTEI 21— EEDHER, HI3BEDEBRNEBHKELEIENRHDES. C
NSHEWCRE AT I 0 FORBFTHONEIHICREF RN EREEBARL —5 ORZFIOE
E(CDOWTIEFE 1.1.22888). LHL, BIREEVWSREINETY - FDRFIEZ>IBE, BXL
RUCXIRICEZTICL L3 ed, ENEBULRIDHDNEKRTHI(K 1.42208). ULH LA
DNERBEMRIZIBAMEMEFIRT 3 &, BHRUENBEERS. fIXE, R1.40FIJ1—-IVEDR
HIZBICHBald, EI1—IIDOAFZERTIEHRENEN. COLSHEREEROFIRICNT S
HIFRZEE T 38BN CafeOBIICIEH D, ZIRBRBREIES. BAIEHEDIEEICIFEY 1 —ILDAH]
ZAWV3. BIZERFICDOVWTOXMRBESRE o.M ODERTREIN, MVHAEI1—-IVOREIT

SOEK ELRAMEMERAIC L ZBREBAY 3188, 0L S GRRTHBEL.
6C [FIRSA—HFDAREI, MIEISA—IDIBFEERETZIEI1—ILR.




5D, EYA=WEREFEES. BEAMTRSNBIEI1—IVOZTEBTEBREL, EWSE
ek 3.

XARFBBRERM DM, BT ULEBBNRETZIATI IO LCOBAIaMBEASNEEI 1 -ILD
BHITES EERVC EITEREI NV, FIROLS(C, 9TEI 1 -ILDOBEERI(ZEHD AR
ZRE)MATORAEMIC MDIAINZ 28, BEIDEBRICOVWTERTSNECLKVL SKEXERT
HHTZITNEFRLN.

SZARPRRE B HiE X 3 BA

BTCHOATI IO FORBICDOWVWTHIREBEBNMERAEESZI DI TIEEL, FHAREGDIEUT3I
D2NATIT O LDODHTHB:
v—h

EMARL—5
RESANI

®1.1: XARBRERDMERAAERLZTTI I b

-OTINSEADTTI U FTRHBDEDHH BIHBE, BHMEEZEET IFRNEN. ZOL
SEBEREV 12— IVXZHAVWTRADOLIERZTV, BHRMEZELE LG INEESE.

1.2 CafeOBJEENE & AR

BIE=ET(3CafeOBJDRZBIZRICDUWLT, CafeOBJOBEZ LI EEL TE2HBNLEEEE AR,
AETECafeOBJNEENBIICEHDOWT, ZCICHIRTIZED INAHI] EDVWTHWHL, B
XEECICEDLSIGEED BZHI| NEEITIHNEERT 3.

1.2.1 Bx&REE

BIFTCafeOBJDEBIFHIEBNERZERI 3N, T THEAINS RPBEXIIHLERBNFIUETRE
BIhTn3. ERAMNOERIERDED:

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

ChUE, nonterminal EVWSBXERIE, | TSN ZNEND alternative DENDTHBIH
ZBIKx9 3.

FERIE Y ViR IVIZ italic face ©, IRIRES(E “terminal” D& SKHFETRIETS. FKRiBEE
& “ & " CH#, IRBNFIGETHERAINS AINFERXRTEZLSICTIENHS. BNFOHLIER
EREUTOEDTHS:



a'...

{a}

[al]

12BLED a.
AVVEETRASNE—DUENa DY X |
“a" or “a, a” or “a, a, a”, etc.

{ & }RAIGEUEMTHD, CnTHINE
alFUEFELEFEOLoBXAFTIV ELTHEDNS.

alEHo>THESEEBRL: " T(F “a”.



1.2.2 EY1-)IEEDBZ AT

M TICCafeOBJEEZENEI 1 —ILEENEBXDN S5 BHI] (CEARITIBRICOVWTIRELEED
#RY. BXHR"(1)" O&LS(CHBICEESNR> TLBRGRAINZFEIZESATLIEDTHS.

(1) module ::= module_type module_name [ parameters ] [ principal_sort ]
“{" module_elt--- "}"

module_type ::= module | module! | module*
(2) module_name ::=ident

parameters = "(" parameter,---")"

(3) parameter ::= [ protecting | extending | including ] paramter_name :: module_expr
(4) parameter_name ::= ident

(5) principal_sort ::= principal-sort sort_name

module_elt ::= import | sort | operator | variable | axiom | macro | comment

import

sort
vistble_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

1= sort_name - -

i=var var_name

:={eq|beq}[label ] term = term".
:={ceq|bceq } [ label ] term = term if term “.
= { trans | btrans } [ label ] term => term “.
= { ctrans | bctrans } [ label ] term => term if term ".
= ax[ label ] term ”.

= "[" label_name - -- "]:

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

visible_sort | hidden_sort

= "[" sort_decl,--- “]"

Il*[ll . ”]*"

sort_decl, - -

- [ supersorts --- ]

=< sort_name ---
::= sort_symbol[ qualifier ]

2= ident

un

= "."module_name

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

= sort_name- - -

1= sort_name

"

o= "{" op_attr--- "}"

. sort_mame | vars var_name--- : sort_name

= ident

::= equation | cequation | transition | ctransition | fol

un

un

"o

" on

u

"

::= ident[ qualifier ]



EJV1—-)EENICHRTY 3 RADER

F 12280 R LB (ECafeOBJSENEI 1 —ILEEXDEBXTHS. < lcldCafeOBIS
EBleHI3 MBAl] DEFEAEET(view DBAIZRS, CNIEDVWTEERT B)NHELTLS.
RN EHD, CCTRUEBNYERBRPRT “(N)"OLSICHBEBSEDIFEXT IEHI] NBEERL TV
3. CNSEBEIIEUTOREDELKS. CNSORBFIZEFEHATICLlCED, FIFEEIRGT
3ATIO 8RBT S.

FERRIREE R ZaifERl 2% BYXES
module_name EVa-)b EIa- 1)
parameter_name INSA—=BF IRSA—=FFEI1-)l (3)
sort_name V—k4 V—Fk (5).,(6),(7),(10),(11)
operator_symbol ARL—8B AXL—5 9)
var_name LA T (12)
label_name NEBSXIJI NnE (15)

EFIERUZAHIER D S5, operator_symbol(Z RL —5R)ER< £ THRHFIIECafeOB) 58
DFAFRICHVT identGBEIF) ELTHSINIXFACLDEERESINS'. B\BX(9)Dqulifierld
FIN2ECTHALVLEXRIBEERZEBR I I ETIY1—IVBEFTHS. F1.1.285TEEHARL —
BEDVWTEXNRBREREZFEAITIBNERIS LHANSL >N, LBOBXESHICERBREN
TWEL., ARL —5 B (operator_symbollcDWTIE, HEBIF(ident) EHETE 1.3ETHHAT
5.

TBXES(2), (4) (8), (13), 1) E2R

10



1.2.3 EYa1-)RICHRT 3REI & RAITZER

TIEEY 12— bR (module_exprDiBXTH 3.

module_expr ::= module_name | sum | rename | instantiation | “("module_expr")"
sum 2= module_expr { + module_expr }---
rename 2= 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).op_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 EEIICHHIRY 3 RFI & BREIZER

view 1= View view_name from module_expr to module_expr

ll{ll view_elt7 L u}u

1.3 FARVDOIZFERRF, IRNL—-5%

HAlFEARL—HREBELIC, RARLBEXFZSIXVER L ZASCHIRBFOXFII(FD) H
SEMINSB. CafeOBJ) Y XRTLRIANXFINZZR HALRICFADORED & LTEEAXF, ¥
7, 81T, BIR—-INFE RYDEBEELTRATS. COLSBXFEFARVYOIFEES. T
EHs, ANXFINFFARNDXFICL>TUHiTNS. ZEAXF, 77, BT, BR—IDLS
BARABRBXFEANORICZIFyTEh, BE3FAORTDESELTRDODNS. Ch5lCmMz
TUTO7XENR FARDDODIXFELVLTERINTED, CNSONFEFENBET—DODFAZE
RI3ENELTRBETNS:

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

N o o AW =
“ A e 1 N
1
1

-- comma

~
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1.3.1 HBIF

FRARYONZREIANNZINSZAEDODEITENELGINEZTHIEVWSHUELE, YV—LEAPE
J1—-IVRENHBNFEBRITINFE L THWS C EFHEKWL 8,

1.3.2 ARL—-5%

—h, ARL— 9 BEBHR I INFERE L TRREZ7TDOARLKZARDONFZN S5, 10O1IE
MERVWTARL -9 2N—8BELTHWBCEHRAIRETH B, Ch5IKMRT, ZAXFEAR
L—52n0—8E L THEATETHS. FHIZXETIE, "thisis an operator” & WS RHEID25| 8D 7
RL—59NEETH3.
module FOO {

[S]

op this is an operator : S S -> S

}

-- defining module F00.._* done.
CafeOB J> select FOO

FOO> sh op this is an operator

*rank: SS -> S
- attributes: { prec: 0 }
F00>

tOBERTTHBEINBLSIC, AVYRTARL -5 BEREBIBIREARL -5 BZEBRT 3 E
U ZANFEERIN, 1XFELTHRDONS.

e, mixfix ZRL—FDESICHNT, HEXRIC I IBRNEITBUBZTRI LHOTHR(OEAR
L—5B0—nEULTHRDONS. Thhs, AVYRETARL—5%Z2RBI3IBRETROES
TIEEIINENRHS. AVIYRFDEIHELTARL —IRZEIEBEITIHBIFRICTIFANLSI(C,
TROEZNHUADXFEDBICEBXFESVTERL.

8YZFLFINSHXFEEMICECEHE TCFAEEBA T INFE L THBFAL. 20, XRWcL>TERIS—ER
59, BAFEERITINFZLELTRFANTVRELSIC

BX3BE80H3. HIZE" {SortName} 1"EWVWSY—FESRIS—EHSKEWV. LHL, EBCEINE3IDOY—F
“{", “Sort”, “}" KhEBEINLEENELTRHIN 3.

IMIFMIF EDIARICENWTE" TI—E VT ERBIBIAIXFELTRDFEDONS.
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CafeOB J> select NAT
NAT> sh op _+_

* rank: NzNat NzNat -> NzNat
- attributes: { assoc comm demod prec: 33 r-assoc }
- axioms:
eq [:B D EMOD ]: (NN:NzNat + NM:NzNat)
= #! (+ nn nm)
eq [:B D EMOD J: (M + N) = #! (+ m n)
* rank: Nat Nat -> Nat
attributes: { assoc comm idr: © demod prec: 33 r-assoc }

- axioms:
eq [:B D EMOD ]: (AC:Nat + (NN:NzNat + NM:NzNat))
= (AC + #! (+ nn nm))
eq [:B D EMOD ]J: (M + N) = #! (+ m n)
eq [ident1]: (0 + X-ID :Nat) = X-ID
NAT> sh op _ + _

* rank: NzNat NzNat -> NzNat
- attributes: { assoc comm demod prec: 33 r-assoc }
- axioms:
eq [:B D EMOD ]: (NN:NzNat + NM:NzNat)
= #! (+ nn nm)
eq [:B D EMOD J: (M + N) = #! (+ m n)
* rank: Nat Nat -> Nat

attributes: { assoc comm idr: © demod prec: 33 r-assoc }

- axioms:
eq [:B D EMOD ]: (AC:Nat + (NN:NzNat + NM:NzNat))
= (AC + #! (+ nn nm))
eq [:B D EMOD J: (M + N) = #! (+ mn)
eq [ident1]: (0 + X-ID :Nat) = X-ID
NAT>

1.4 FARVDIFOHE

YRTLICHBPRAINFARNDONFZEBMT B3 HBOIAVY RafHitCBALR. AOVUFR
FFROFARNDXFZDEALLB I VRO EFHMIT I HICABLEZEDTHD, FRH
CafeOBJEFENFARYI D XFDIED e HDREBAICFIAT S CEZBEL TV S.

<D elimiterdA ¥V K> ::= delimiter { + | - } "{" <X=&&> ... "}"
tHIBESNEBS, <X TEREUVLENFEFEEFAKERDDODNRZE UTIEETS. Hic, #

13



RICBATNFARNODNFEF vV EILITBICE-ZHETS. RIVYRICLL>T, YXTFL
(CHHFHFAHDFAREND X FFEEEZ(TEVW(EFAHFDFARYD XFZ -1EEC L > TFARXY)
DXFTHELS T3 EFHRLRL.

1.5 EJ21-IORME[MOFRT

1.5.1 namesdAVYFK

SOFHFEICEASNIZ names AV Y RICE ST, BEDEIY 1—IVATHAROBZFN—EEZRZC
EHHES. BXIEToED:

KBHEIRTIAVYE> iz names [<EIYa1—Jb>] .

KEJa1-ITH>EAKIIE, BEOXIR(EY 1—I)L)TAROZFERTTS. BEIORRKET
W7 7Ry MERRBITH 3D, mixfix ARL—FEDOVWTRREICTEHTERTRINS.

B TOFHODOET 12 —IVFOOIFIHHFAHFEI 1 —ILONATZHA L TWVWS. ZODERIC, Y— kNat
ZNaturallc, Y—k_+_ZplusEBAIZEHTEZITWVWS. &z, EYV1-IVBABXTHREICEA
TNfzasiBEIC & > TNAT *{sort ....}0DEI 1 —JLENATURALE WS RFTITEBTE3LSICL
TWn3.

CafeOB J> mod FOO { inc as NATUR AL (NAT *{sort Nat -> Natural, op _+_ -> plus}) }
-- defining module F0O

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

-- defining module! NAT

EFOEI 1—JUFOOICH L Thnames AV VY Rl &k > TRIBDRZHI R T UEEREUTICRY.
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CafeOB J> names FOO .

*Cosmos*

- sort declared in CHAOS:UNIVER SAL
*HUniversal*

- hidden sort declared in CHAOS:UNIVER SAL
*Universal*

- sort declared in CHAOS:UNIVER SAL

:B D EMOD
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (s NN:NzNat) = #! (1+ nn)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat >= NM:NzNat)
= #! (>= nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat > NM:NzNat)
= #! (> nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat <= NM:NzNat)
= #! (<= nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat < NM:NzNat)
= #! (< nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat quot NM:NzNat)
= #! (if (> nn nm) (truncate nn nm) 1)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: (NN:NzNat * NM:NzNat)
= #! (* nn nm)
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: d(NN:NzNat,NM:NzNat)
= #! (if (= nn nm) 1 (abs (- nn nm)))
- axiom declared in NZNAT * { ... }
eq [:B D EMOD ]: plus(NN:NzNat,NM:NzNat)
= #! (+ nn nm)
- axiom declared in NATUR AL
eq [:B D EMOD ]: (p NN:NzNat) = #! (- nn 1)
- axiom declared in NATUR AL
eq [:B D EMOD J: (s 0) =1
- axiom declared in NATUR AL
eq [:B D EMOD ]: (N:Natural >= 0) ﬁ grue
- axiom declared in NATUR AL



eq [:B D EMOD ]: (0 >= NN:NzNat) = false
axiom declared in NATUR AL

eq [:B D EMOD ]: (NN:NzNat > 0) = true
axiom declared in NATUR AL

eq [:B D EMOD ]: (0 > N:Natural) = false
axiom declared in NATUR AL

eq [:B D EMOD ]: (0 <= N:Natural) = true
axiom declared in NATUR AL

eq [:B D EMOD ]: (NN:NzNat <= 0) = false
axiom declared in NATUR AL

eq [:B D EMOD ]: (0 < NN:NzNat) = true
axiom declared in NATUR AL

eq [:B D EMOD ]: (N:Natural < @) = false
axiom declared in NATUR AL

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

axiom declared in NATUR AL

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

axiom declared in NATUR AL

eq [:B D EMOD ]J: (M:Natural quo NN:NzNat)
= #! (truncate m nn)

axiom declared in NATUR AL

eq [:B D EMOD ]: (N:Natural * 0) = 0
axiom declared in NATUR AL

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

axiom declared in NATUR AL

eq [:B D EMOD ]: sd(M:Natural,N:Natural)
= #! (abs (- m n))
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B ASE-B 00L
- indirect sub-module
B 00L
- indirect sub-module
B ool
- sort declared in TR UTH-VALUE
- operator:
op B ool : -> SortId { constr prec: 0 }
-- declared in module TR UTH-VALUE

CHAOS:P AR SER
- indirect sub-module
CHAOS:UNIVER SAL

- indirect sub-module

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

EQL

- operator:
op false : -> B ool { constr prec: 0 }
-- declared in module TR UTH-VALUE

ident®
- axiom declared in NZNAT * { ... }
eq [ident@]: (1 * X-ID :NzNat) = X-ID
ident1
- axiom declared in NATUR AL
eq [ident1]: plus(0,X-ID :Natural)
= X-ID
ident2
- axiom declared in NATUR AL
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 * { ... }
NATUR AL
- 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 NATUR AL
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 NATUR AL
SortId
- sort declared in CHAQS:P AR SER
- operator:
op SortId : -> Sortld { constr prec: 0 }
-- declared in module CHAQS:P AR SER
Sy ntaxErr
- sort declared in CHAOS:P AR SER
- operator:
op Sy ntaxErr : -> SortId { constr prec: 0 }
-- declared in module CHAOS:P AR SER
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- operator:
op true : -> B ool { constr prec: 0 }
-- declared in module TR UTH-VALUE
TR UTH
- indirect sub-module
TR UTH-VALUE
- indirect sub-module
Ty peErr
- sort declared in CHAOS:P AR SER
- operator:
op Ty peErr : -> SortId { constr prec: 0 }
-- declared in module CHAOS:P AR SER

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

- sort declared in CHAOS:UNIVER SAL
_ HB ottom _
- hidden sort declared in CHAOS:UNIVER SAL
(if _ then _ else _ fi)
- operator:
op if _ then _ else _ fi : B ool *Cosmos* *Cosmos* -> *Cosmos* { strat: (1 0)
prec: 0
}
-- declared in module TR UTH
(not )
- operator:
op not _ : B ool -> B ool { strat: (0 1) prec: 53 }
-- declared in module B ASE-B 00L
(p )
- operator:
op p _ : NzNat -> Natural { demod prec: 15 }
-- declared in module NATUR AL
(parsed:[ _ 1, rest:[ _ 1)
- operator:
op parsed:[ _ 1, rest:[ _ ] : *Universal* *Universal* -> Sy ntaxErr
{ Prﬁﬁj 0}
-- declared in module CHAOS:P AR SER



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

*))
- 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 NATUR AL
(=)
- operator:
pred _ := _ : *Cosmos* *Cosmos* { prec: 51 }
-- declared in module TR UTH
(_ :is )
- operator:

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

-- declared in module TR UTH
(<))
- operator:

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

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

(L<=))
- operator:
pred _ <= _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }
pred _ <= _ : Natural Natural { demod prec: 51 }
-- declared in module NATUR AL
(=)
- 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 TR UTH

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

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

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

(L>=)
- operator:
pred _ >= _ : NzNat NzNat { demod prec: 51 }
-- declared in module NZNAT * { ... }
pred _ >= _ : Natural Natural { demod prec: 51 }
-- declared in module NATUR AL
(_and )
- operator:
op _and _ : B ool B ool -> B ool { assoc comm prec: 55 r-assoc }
-- declared in module B ASE-B 00L
(_ and-also )
- operator:
op _ and-also _ : B ool B ool -> B ool { strat: (1 0 2) prec: 55
r-assoc }

-- declared in module B ASE-B 00OL
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(_ divides )
- operator:
pred _ divides _ : NzNat Natural { demod prec: 51 }
-- declared in module NATUR AL
(_ iff )
- operator:
op _ iff _ : B ool B ool -> B ool { strat: (0 1 2) prec: 63 r-assoc }
-- declared in module B ASE-B 00L
(_ implies _)
- operator:
op _ implies _ : B ool B ool -> B ool { strat: (0 1 2) prec: 61
r-assoc }
-- declared in module B ASE-B 00L
(Lor )
- operator:
op _or _ : B ool B ool ->B ool { assoc comm prec: 59 r-assoc }
-- declared in module B ASE-B 00L
(_ or-else )
- operator:
op _ or-else _ : B ool B ool -> B ool { strat: (1 0 2) prec: 59
r-assoc }
-- declared in module B ASE-B 00L
(_ quo _)
- operator:
op _ quo _ : Natural NzNat -> Natural { demod prec: 41 }
-- declared in module NATUR AL
(_ 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 NATUR AL
(_ xor )
- operator:
op _ xor _ : B ool B ool -> B ool { assoc comm prec: 57 r-assoc }
-- declared in module B ASE-B 00L
CafeOB 1>
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1.5.2 lookup AVYF

look up AV Y R(F, BEDHIVWERENMNDEI 1 —-IICHWVWT, HI3BATEBIN3IED
MITHIMERTTS. BIXITRDEDTHS.

<LOOK UP OV > ::= lookup [in <EI 1 —JbH> ] <EBAIF> | <ARL—5 %> .

Fl:CnfllE, FKICE1.51FTREEI 1 —ILFOOARTplusE WS BEITEBEI NI EONRATH B
NeXRRLEENDTHS.
CafeOB J> look up in FOO : plus .

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