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3.1 #uEE=ZH (functional definition)
WEFEORLAMO—B2H 1 wiRd, nid.
8714 ~villlEDGlIThb. HETHEZL UToL
Sk#E LTV,
TR 1
<defining sentence>
means that
<spec body>
{<HERETEFE>; } %
(<7 7 REE>; }*
[<lexicon>]
end <definition id>
CUE) {Alxiz. A OfELEnFl#kb L.
[ 1. BETETHAIZ LERDT. =k {Al+
Z. Anl1fE EnFlzRkbTdntds. )
defining sentence &, THETAE AL, TDFE
AoEMgr R2ERLH L OMGRE 1 DOBRE
BXOFCEELELbDT. EEINIEHOHM
HRERAMC RT3, BETHFEIBVTR, E
BEIN3FHR. BA»HEA (A) cRiFhEs
54", defining sentence ik, HEL L cHE
T3, foT. BEEEEZRERT INOPHZ. 7

Arrangement X is a eight queens! solution
means that
1) Eight queens are placed in X .
2) No queen is checking against
any other queen in X .

Queen ql is checking against queen q2
in arrangement X
means that .
1) ql and q2 are on the same row in X or
ql and q2 are on.the same column in X or
ql and q2 are on the same diagonal in X .

Queen ql and queen q2 is opn the same row
in arrangement X
means that ‘
1) The X-coordinate. of the position of
ql in X is the X-coordinate of
the position of q2 in X .
end on the same row ;

end checking ;

Arrangement means that
sequence of chessboard's square
end arrangement § .

Queen means that
end queen ;

lexicon
p is a position of q in X
. = The index of p in X is q3
c is a X-coordinate of y
:= X-coordinate[y]-;
¢ is a Y-coordinate of y
:= Y-coordinatel[y] ;

end eight queens' solution
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%A WEFAG |
254 B{RABHEE
AR 2= BRAEE beBdE ®E |
BRA R I beFhiF MaE |

such that <sentence>

beBhEd =  is [ not ] | are [ not]
BRES::= a | an | thel no |
every | any other
BERAEHE: = [ FIER which | who |
whose | [ Bi&F ] whom
#ﬁﬁ*"] = EfEsE | > |

i = and | or
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B TOEORBEAZ., Yot w7TRIZR
EHRNTIEETHRLBEREINE, 77 R%2FRLT
TRELHADOERER. 207 5 20EE2RBAMEE
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OHGRERELAEEHRNOXNERFVCERTZ. 7
SZOf, ARI SR, T IS5 REV SR
HhY., toBOMREHEMRBARTE (beBiFEE
BwkXzy) clInsd.

73 ARBORGHO—HREK2KRT. Th
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7o flT, ThLl#iz, empty sequence, length,
concatenation, index2 VW S>EA HEFICEREIN
3.

VY &1 N uwavaﬁitbtw&
<H T REES> 1=

T aEa .

[ associated by <words list> ]

means that }

{i_s ¥l LA

<class spec body>

{<HeEE ;> 1+

(«o7 5 REFE>; 1%

[<lexicon>]

end <definition id>
LwLAg: s (BEHEG] TassH
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ETRLHEAMD L 3. C0EIE. 77 ROHER
ZxET 5. BEARGTERIN TR L ER.
DE, TRBFRCHET 7520977 7R
HWETE. ABEFACL - TEME2IZF T3 E

sequence of X means that
1) Empty sequence is a sequence.
2) The concatenation of sequence A and x B
is a sequence.
3) The length of sequence A is an integer.
4) The index of x p in sequence A
is an integer.

satisfy

1) The length of empty sequence is 0.

2) The length of the concatenation of A and p
is an increment of the length of A.

3) The index of p in the concatenation of A

and p is an increment of the length of A.

4) p is not q
the index of p in the concatenation
of A and q is the index of p in A.

end sequence
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class spec body 1. TOEY 2 —ILDAHEDOK
#hT, LToX>R#BXEL T3,
<class spec body>::=

{ <class defining sentence>; }+

{ locally <class defining sentence>; }*
satisfy <spec body> |

<type expression>

class definig sentenceld, 27 > REZHDOT
CERKERINZETR2EST 2. O, &
ZEIWRNTHEII L L. EXETIEABMHELT
TREFBELTCHEHBALTH LWV WS T 2 2BIT
&, BaAER L. HEEEZ ndefining sentence &
BERLCTH 2, TOXDHETITFHIFElocally 4T
T3k, EEINBZEDL. 2oEVi-VARTL
R BEREY,

B 2 ©l, empty sequence is a sequencen?,
class definig sentenceod 1 o, T HiL. empty
sequencedisequenceD 1 DN A4 VY RRA VA TCHBT
LEBRRTHY. Tk &Y B Tenpty sequence
BEZHEIND, Y7 by 27Tl ToORRSIHRE
B EEsequencetHh B & > B L R
N3, [EHEEC, concatenation (. sequenceX x
—~sequence THhd L O REHLERINS,

spec body 1F. BEHE LGS SNAEAOHE

ERETAIMT. DI ARHBAZIFADS
VARVARRSTWAREVNS KD BTEBEMLT
2. EHETRI/ZARHDIIZADYT /5 RK
BoTWAREEE, HLLENTREANEELE
OHEITARRLTEZETFIELY, TR AXIFTZADA
VRARAVARBHTWVWR E IR, ENRERESTAE
&, hoRRRIARECH B,

type expression &, F—X#ELEEBEEHE L=
WIBAKHWVWDR, ThiZ, T2 rnS3EX T,
CEWOTOS S ATECHERIN TV AEER, &
R, ERAY, EFH, FIEH, RSB L -
T - RRRY VY RIRACERTIDILORRS
T B, type expression OEEIH LT, HEYE
FOERNVEFHREHEINS, K3 1Ttype
expression AW TER LBl RT, 77 R
chesshoard’s squareld 1 ~8 T CcHBKDE v 7
Ve, BLEFREZIRY K TEEMz-coordinate, 5

Queen means that
[1..8]

end queen 3

Chessboard's square means that
(X-coordinate: [1..8] ,
Y-coordinate: [1..8])
end chessboard's square

K3 7>2E&EDETAH (2)

2 BE&My-coordinatetHh 3.,
3.3 EIfEES
WHME Y 27 A f#Rm, FEERELT!
KB Z 2 RTREEROBEOTRLCIBEL T
LT B, BEERRZ. Foe2odEiriiRT s
BV -NERRIN, HBEBRLRZ277RADE
BEETRITV2-NVERRINZON KEFHOF
B/ 5 2AEHRTHB. EETR, BHELANRDT
st O BBERAIET v, BfE BT 2 HEbAEE
OEMEE L Vo B REE SRR L RERIER
me\o
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1. n Adproducer & m A Mconsumer?d, BER1
SLbRVhuffer2 HET IRECH . BfEER
DX, BLToLS>ER-s T3,
<BhfEEZ> ::=
<dynamic defining sentence>
means that
{<config part>]
[<state pred part>]
timing
<dynamic spec body>
{<EhfEEZ>;}*
{<HEBETE 3> )%
{<Bhfg 7 5 REFHE>; ¥
{<y > REFE> ; I*
[<dynamic lexicon>]
[<interface section>]
end <definition id> .
dynamic defining sentence l&., EET3EA &
ZDEAOREHEAES TE2LHONTH .
defining sentence WXL . beBIFAEIE TR, —
e b FH ¥ L. FFE it,he,she, IR
CORLZANFERACcEII LS ETHEINLTY
32, —BEBHFADBLIRFELR > TV REHEH
X, ®Va-)br LT, BRECHEFAgROEA
LM, TV - NVOAHRTLERING, K4
#-cix. n-producer and m-consumer problem,
produce, consume, generate WENREYV 1 -2
<. x X, generate MAHINNT A - X LBRE
n3, k. Y- VERINIHHOLHFN
HEV2—NELTRRINB, B, produce
DZAYproducerBE L EV 2 - N ERDT,
dynamic defining sentence MEFEIX. HEEHRD
ENLES>TERRE>TRY.,
config part 2. ZDEATHENOEEHR O



N-producer and m-consumer problem
is the system of
means that
Configuration
1) There are n producers.
2) There are m consumers.
Timing
1) Initially every consumer begins
to consume.
2) Initially every producer begins
to produce.
3) Initially buffer is empty.
4) Every producer which finishes producing
will begin to produce.
5) Every consumer which finishes consuming
will begin to consume.

He produces means that-
Timing

1) Initially he begins to generate .
2) He finishes generating data x

+ he will begin

to write data x to buffer.

3) He finishes writing to buffer

- he will finish producing.

He generates data x means that
end generate ;
end produce ;

He consumes means that

end consume }

Buffer means that

end buffer ;
end n-producer and m-consumer problem
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75 ABRBETEZINBEEDL Y 5201 v RE
VAP DOFETINEEET 5. ThERERF
ELRLER, LOLSRHBANTF2OTE0EES
T3, CoBFoRhiz. BEEEHRD. there
ERRFELTIEASEXCiThbN S,
<config part> REWIN L I, CoOEERNT
&, T8, /53 ADI vy RE VY RIZ E—T
BAFE, ERINHE t@%@&&6°@4®
il Titproduce TEZHE XN ZHIEIL n{d. consume
Imfl. 75 Rbufferd 4 v R ¥ v 2 VEHFES
3,

state pred part X, Z DENE D RNEREESTIRE
EbhT#hELr., TNEHETIENEES T 5.
4 Tk, %m*nrwéﬁ 5 nbufferEsic
. BhEbegin LB FAEvaiting NE UhizEaticxt
BT BENTWE, Thik, 2O0ENFE CEKk T
HH bEBATHS,

L oA fAdynamic spec body (&, dynamic
defining sentence ©HFE LEELFA2SUEL

EEHAnXdynanic sentencedEA L LTHK S
nd., CoXik. VRBoEEOHTEER 28E
D ER, FOLS>REM/MBHEIILTH S0,

GfenPHRE) NZAREBM/MRI L
&, %U)Ebﬁiti%_f'é‘ém (RARIRER) AT L
‘C(l‘éo )

dynamic sen‘tenceti\ 53 L fosentencel it
L. D)3EEwinitially, finally, X8® L <iXXX
4 in the next time & W 7EIF (@) #4G
ThH &V, 2) beBIFE LA K — B -OHBIFENIL]
HEATES. 3) BHEFHL to AEARABEHTCE
b, )EHEFA & LT, until,before, after 2o
EARLTERANERATCED, Lo ETH
RENTVD. 2. BRRKEBL R, —H#HEE
2P DEEEL., dynamic definig sentence v
EnkbD AL, BEEECERINHFED
ZEFcrdhER 5w, BlFE@e L Cinitially
B mMIN3G L., 2ot MREDSEEEZEKDH
L. finally &, RERBEoOEEE2ERHLT. M4
lcix. n-producer and m-consumer problem D]
BAREE (X, buffer23ZE(empty) T Y. producer,
consumeriZ + R CE E A TV B RETH B (begin
to produce, begin to consume),

dynamic lexicond®RE(iX, 3.1, 3.2 Hioxrh
L2KFLT, BRABFEHRTED LV ATHE
Thtwailirch b,

interface section XHBFBEB7—FF7/F+ DY
TrY 2TV RTLEBRTILODOEDT, 5
EHZEETRVAYDLOBATERYR—+T250
R TS, COEENRIC. MEAEEMORE
oG EINETTLREE. GAEEIHUROBAESE
XEAV TR ?éoﬁﬁﬁ%éiwﬂﬁ&
dynamic sentenceT®H 3.
3.4 BWI/ZRESE

By S AESEZ. VY7 by 7 CREFEEEE
EBHETIALLERBRINSG, 3.2 iy 7 AEHKRK
KL, HEOBHREENERCE I LS EE
INTWd, RRCERAT2EATENR. $T
3.3 SICEANLL S RIBEBREREI N THEEERL
b VS AEBEDBEALLKELLtHE. HSKS
> Rbufferk EHE L Bl k"7,

C<EI S S REE>::=

-2 BT k)
[‘associated by <words list> ]
{ means that }

is TRLHFG

<dynamic class spec body>

{<BhfeEs> )%

{<HEEER; I*

{<BIRy s > REFE>; 1+

(<7 5 REFE> ; }*

[<dynamic lexicon>]

[<interface section>]

end <definition id>

dynamic class spec body 23, fEAE .

BETEHE D i <spec body> > BB AIE ORI
EoghfeicBl 4 28 k<dynamic spec body> &0 B



Hp. HigZ. 77 ABZRDEN L., %BEIZ. BE
BENOENL2<FAILCTHD. K5 Tl buffer
r B BiFread, write, ¥ @ ZFEA empty buifer
LVSHEANRFABRREREING, CRbiZIFR
bufferdIEE L MR I N 5. FHIEsatisfy KA X
BEraRIncwaRiz, Tnb 3 ODEGOHRE
vt ThB. tiningbl FAEEETZE
RKTHhd., 2. EHEAREDLype expression #H
W, 20type ECHWHBNABEHOHER 1 IV
ML CRATAZLBUAETH D,
<dynamic class spec body>::=
{ <dynamic class
defining sentence>; }+
{ locally <dynamic class
defining sentence>; }%
satisfy <spec body>
[[ <state pred part> ]
timing <dynamic spec body>] |
<type egpression>
[[ <state pred part> ]
timing <dynamic spec body>]

4 . bHYIK

ABETIR, BARASEICE S (TR EFENSL
O W TR A, ERIR, fADDOAR,
mymmmmuﬂwi¢xb°l?4ﬁ\ﬁﬁfﬂ
v, NSL o8- F P ofsEeNSL ciEdi L T
B B0, TOHR, VI IT 2 TFTOENLVD

Mok, BEcAbrc, DRInIAEHLM
AR B uﬁ‘\’"ﬁ'b‘ﬁ@kﬁlofco LU TR LoV

ci, #EbLvRLE LTREVR, EBRCHNS
AR LY Hyayerinitive by, BA
SECRRENECHAMIC RSB, TORHNSL I,
BEHy Y RANFRERIZEROFHETES LSO
ZEINnTW3, MAHEzEdTIcHLY. R~
. ABELESELTVAY 7 Y 2 TOBR%E
fEbLRBRMKERTERL TS, ENKHLT
R L4 A-VREFREF-TVE, TN A —
UmhbLEERBELEX, ThENSL THEINZX L
LeRR LT doREHRRDOY - VDB
B AEBEEERERTESIATHREETHD
70
I AMEMEL, BORERLTEEETLEK
DDHEFGRKEBWEEDENTER, TENE
K. BEZEE. BXUKFE, EX - AGHEED
BERCRHBLE T,
5 ECHE
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Buffer means that
1) 1 write data x o buffer B
1= jwrite[B,x]
: (buffer,data) - buffer ;
2) I read data arg2[read[B]]
. from buffer B
1= jread[B]
: buffer + (buffer,data) ;
3) Empty buffer is a buffer
= H
satisfy
1) /jread(jurite($,a)) = (#,a)/.

Timing
State predicate
t :: begin [v], waiting [adj] ;
in(1) :: leing [adj] 3
after :: finish [v] ;
1) Producer i begins to write data x to B
and B is not empty
~+ producer i is waiting
to write data x to B until B is empty .
2) A producer begins to write to B
and B is empty -
one of producers which begin to write to B
- is writing to B.
3) Consumer i begins to read from B
and B is empty
- consumer i is waiting to read from B
until B is not empty.
4) A consumer begins to read from B
and B is not empty -
one of consumers which begin to read from B
is reading from B.
5) A producer is writing to B
-+ there is no consumer
which is reading from B .
6) A consumer is reading from B
~+ there is no producer
which is writing to B .
end buffer 3
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