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ic views.

2. BRYUERROTIE

ZHAI BT 2=ZER &EDOENE, REHEGOER
BROEEICHS. Tsbb, MEICHS U TREIHE
BTHah0&HKEZERICHLNE. ABTIICH
ZHRPHR &0 5028, 3D fhiEMRk oA OB T
. Fio, 1 DOMEEBIOEENBLED S hicET
BBE, ThOREWVICHKET Z2HBERICH » TR
75, ZhdENic#irhisnl, 3D #ikicd s
VWHERTH 3.

FHOKERTIEE T, SHEAORHTIE, #F
OHFFED 220 AL, HEOHH TR, BHIC
B, R, HLOOBUEOYBCLEIZEST, £
HEROAOBEEFMRICI D &K S. COMEDOHS
DRBYMEEREFE T 2 Hik (2.2~2.4 fif) i3,
Sakurai SOHEY IKE S E—FBEELI HETH
5. ZNZNOMORRIEE Ul SERT.

Sakurai 513, BREPREROTEDOHK, 1ETR
NICEROBFETHOPRER E kD . AT
2, SETRTEIBYD, REMEICLVEOYERESR
2R 5.

2.1 ZEEOAN

ERDPBBAERAOEBHEANT—4 &1 5.
ER EICHE 732255 284, BRPLoEEE

BU7 - vREMBECIZZERL S0 TEHERO HHAK 741

EREANF—2E L, WAMHIBODOBEE L RE S
KU ZDHAERFOBEHEEANT—2ET5. U
LTOADF-s2dE52 005 &, VIBOMERTRT
BEICTDbh 3.
2.2 =ZERLEOMWADWT
AN =Z=ERF—20OBETBEDORVIC X
D, ROSFERICHETS. ThooRURIERT S
TEMBHBH, ZOBEMRLIZ R ICB R 3 EFICHE
3.
(1) BOBRHOMS
E#S LIS OGS, T3S &5 O #
A, 7L, BEULTEHRLTHE HDERL.
7, E2omH, )
BOBUHOKEOD ZERH,S, fid 2 >0ERD
AR ES A TRRBACHEIRTEOR
SEYHLTTE A BOBROB S ET 3.
#, R2oOB,E,M, T, O, R)
(2) WMEBHOES
BEEIMAET, EHr0RBEHFROELLHD
BEEBBEAEIBB/NTHBZET, HRWSOHUN
&R SR DEICETICN S X5 A,
#l, R2oal)
RBEEOEEOHZERDLS, o2 >0ERD
HAIRHISSEH, FARBOCHIEIRTZOR
SEVHLTCTAAbRBBEEOSRSAET 5.
#, K2oaC,D,N, S)
AP OMOGLY, D 2 >DEHRP THINICE
BIhicmTBYEOWALNET 384, £0othid
MTBEOMAET 3.

B M N O

B 2 fAoRgE Gk 1) %51, —BEE)
Fig. 2 Attribute of 2D points.



742 i L B 4 3 OCRE

(3) BERREDIS

ERS EEBSORA.

(#, M2meA,C,D,F,G,K,L,P,Q,U)

Sakurai OHLED&NIT, WHEMFOERSED
BEoBMOWALE L, REBEOREAZTEEMEICK -
TRETBEDICLICATHB.

2.3 BRAMADER

2.2 HTHINLUHA LS BETELAOHRE V can-
didate k¥ 3. TAIL, BE-HERICEL, B
UEEEZEZHD 3 D20HEADORIGIKKX>TREZ DD
L, ANOHAE LTRELTOHIEWHEERS & Oxt
Bitk->TREZ2bOMHS. HAOREKIE, K@K
tomsoBEOEARICEDRESNS. BikO#
WiCk » TRO SEHICAET 5.

(1) BOBHOTA

BEOBHORAS PO K> TTEBTHA

#, M3ome, f,g,h)
(2) WBBHOTEM
BRIPEEORE 3 DOXIRIc X » TT & 3THA.
#, M3mai, j)

(3) ERBEHOTES

L OHARPAD I DDIEDKISICL-TTES
THE, BXU, EBRSDPOSBONBTEA

#, Ismea,b,c,d)

Sakurai MFHX & DRI, HEOBBIFEEEZ
fecEicky, REBHEOTHAZRBEL 3 DDA
PoTEBLIiIClL, ERBYHOREN 1 2HNITE
BMBEUORELETEILIKCLICEATHS.

2.4 REBROER

2.3 MTARINIBERHESD S BHBEROES E
candidate 2kK¥» 5. EHEHBREEORBHNICIDK

C

a

B3 M2o=ERickd 3 BmER & RmBRR
(iR 11) 2 31H. —BEE)
Fig. 3 Candidate vertices and edges for Fig. 2.

June 1991

D 3FEHLH B.

(1) BEoRHOHER

BESRR, BoBMORAICREINhTHS, AR
Lo EXRUABETCRBOMMSH 3 & 5 EHEOREH
2HD2O0DHEALLAKREINS.

(#l, X 3DHMO he, gf)

T/, EEBcREoBEROERVICK - T 2HEEIC
RBd 5. wHShICERT S, T, TR Lic
BHmOBAIDVHONTOEWEE &, 1005 b ikt
Lisw, §abb, mN EicERORSBEdbhTH
BBEEDHB. B ELERSOERDEA, 208
Bt LTV A2 BOBEORMAE Z DML & 2k
AT D, BRI EOEBMCERICZ D> TR
i, BHohicERLTVS (M4(a)). £5TH
DhiZdsdohicERLTHRL (K4 (b)), T/,
W LMD OERDRE, 2OBERHLTHIEDRE
HeDHE & BDOBD DS D& ZHEA IS Di—
BERICIE->TED, E0EOBUOBABEHSTH
hid, BHShicERL TS (R4 (c)). £5T
RONIERED S hicERELTHREY (K4 (d)).

(c) (d)
(@5 D)
4 BHOLRERLELD S LTRNERE DX
(a) b ohicERT 354 (ERYEMDIED
%), (b)RBDOHTRVEROES (EHRSE
o> & DIERE), (c)iEDohiciERiT 254 (U
LS EOERE), (d)2H 5 PTIROER DR
A (K45 &5y & OERR)
Fig. 4 Distinction between smooth connection and
non-smooth connection.
(a)Smooth connection of line and arc
( b)Non-smooth connection of line and arc,
( ¢ )Smooth connection of two arcs,
(d)Non-smooth connection of two arcs.



Vol. 32 No. 6

(2) WMBBHEORR
WREBEEE D2 D0 HA O BELSHEK TR Uk
2, WS Lick A5, TD2DDTHLIR 8D #4
DWMAIT X » TR I N 5.
(B, X3DHERA jI)
(3) EEEOER
2OOTHAOBRENSEN EOR UEEPLMS D Lic
H315E, 2D 2DODTHAIT 3D BAPMPIc X -
THREINS.
(7, X 3DB#HO ab, be, cd, da, ae, bf, dh, gc;
IR O hj, jg, ei, if)
2.5 EAEOAR
BHERCTHI NI TEORDOHIBERES TS
VEZEZRHE ETFY, 2N o50RMEDOES F can-
didate %K% 5.

3. ERERIT—IVKBICLBINERE

2HEFTORITY—7 4 ZEFADBERINS.
Ll, ZOH—=7 4 REFMCIBLEIER (A
B, BB, | BEThTV3. ChEROERL D
i, SEHABRARNPC=ERESEN?, 35l
OEH I E DR BEHAE, FERTEL T — v R
¥oERLL, 2heEd & icBERYERERRICRD I
DHfEEIRE LTEBNICGIRT 5. ChEROD
THDOY—7 4 REFVEERT 3.

PFicRAE sh 2807 —viRERXTERMEL L
bOERT. 1720, HEeERoBIRIIGHR 13)
WWRLIBD EEMEOTEKRT 3. B mEET
TDIC iR e, ). ERMEIRBNET &
HYRERLE, 0RATHILCEEET. Tk, E,
FEREEROEABIURMEOEA LT S.

3.1 ZTEHEMERA

YROSHAESHHEOYRELTHRINZ DD
BERANBUTDO2OTH 5.

Al (1)

REER e NEL S, ¢ 2HRTIREER F.
DS B, coplanar TN 2 DODOHEMBETH 5. HEHE
MeMBE o, e BRI RAEE F. 055,
TNTOEMBBTH 5 », coplanar L 2HMHETH
5.
for all e€E,

S f=2e+2:2 p> )
fer, fir fi€Fe, {firfi} & coplanar
(1a)

(fief=e (1b)

z
fi,fi€F., fi,fi} {& coplanar

BUT-vREBBKIZ=ZFRrOOMTHEOAEBARK 743

A (2)

XBERIBERLELUTRKRET % BEE F: O
B, KBIEH1OBHETH 5.
for all F: € Fintersect,

2 f=1 (2)
feF,

7272, Finterseer {3 F: OHEAS.
3.2 =mEAEERA
LEAABEREN & %318 O thmEm RN % &
L, Ef775&, DEREBRTSH0ELTFEDNR
WEBB LN, ZERIKEALETVELA TN
3. 2 TCEERIREAIE 00BN EHV 5.
1etZl, BREBRBROEELDTHS.
S BENLIEO2BNES, S hidden SO b,
BRODDDES.
Es): H2EN L0 s & LTHREIN S HHE
REE
F(s) : 5 s B ATE & LTRESh I BHE
HE.
Epre(s,e): E(s) hoEHHER e X D bANCHD
E(s) thofthod BB SR EE.
Fopre(s,e) : Epre(s,e) D § T ORFERMREE
R BEHEEE, e XOHIICH D
F(s) o BMmiEofmis.
Fopost(s,e) : e & e DHKICH 3 EMBEHBROMIC
H2 F(s) hoBmEs.
#HA (3)
HAEHNEOR LB DSBS O BEHAERIIED
DB 1AULBETHS.
for all s€S,
el (3)

eck;
#HA (4)
(4-1) »2HERLOEHOKS 2 5 B OB
BHOS L, BOLREEIGED (BbHlicH D) B
ICONT, ZOBRLD bREmEICGEL, ZO%RE
BOBRTREATIETOTXTOHRABTH 5.
(4-2) HAENELOEFORS b S Boh - BRER
BROS L, 1KXORBHERaBARTHY, »DTD
BHRIOICH ZMOBRHMBEROTITATHSES
i, aZBRTATRTOBERESRTHD, DO
L aDHEHKICH DO BRBEROMICH D, RERR
ZROBIRHMEOATHS.
for all s€S real,
for e€E(s) s.t. Epre(s,e)=9,

—0 4
ferzr:e(s.e)f (4a)



744 HRLBEFELRXE

for all s€S8 real,
. é
ec Epre(s, ¢)

(4b)
72U, S RENEOLBAIES, Sreal IS DS
b, EROBDDOEA.

#A] (5)

5 2ER _ EOBROBS B S i BREERIE
THHUSE, COBRBRID GREmIGEL, o8
BRERVCEBIRAEHEGTO 1 2D EOESHETH 5.
for all s€S hidden,

e 1 F=0 (5)
fEFpre(s,e)

3.3 ghiE¥ kIR A

HEHE OB, SEEADLOBERBRIE I
DIEVRERBIESIIKELZ SN S LhL, 2ETR
L7- Sakurai @ FHEICE ST EHUERERNEL
o718, SEEAOHRA(L)ZMEPHERICHERL
ToHRAIZRWS &, BUT —vREIC K 2 RESER
T%5.

PEOMEORADEOYRERTHRINS /D
OBBRBAUILLTD 2 >TH 5.

Al (6)

ZHEN - CEE & & R L TO 3858 RHb
T3 (EREEHEHED S hicERE L THIRN)
BA, FHYEHIERHHREVICRA—EERALE
T, ZhoRX->THRINIRHERR ¢« 3ATH
D, eiPWRTIBBERF. O5B, A—ETEL
2O0HEMHETHS. ZHN ETEEELME & T
WL TOBBABMANTNEY (EHE & sy
ShicER LTVS) Bae, BHEYESEHMERE
WEE—TmEAEL, Ehdick> THRIO S ERE
EWR e 3BATHY, e EBRIIEHEH F. OO
B, TRTCOENRBTH S0, B—EHO 1EBETH
5.

}#2L, B—&&id, coplanar 73 23EHE, &3\
13, BB ohicERT 5FEEHE 05 iR
T52o0MmoT EEFT.

e I eNf. N f=e
ecEpre(s,e) feF, feF post(s,e)

for all e€E,
T f=2-e+2-e- b2 (fief)
fEeF, fi.fi€F,, {fi,fi} 3@—m
(6a)
(firfi)=e (6b)

M
fi, fi€Fe, {fi, fi} RRA—MH
HA (7)
RBOBUE L OEAER c BATHYD, e ZHR

June 1991
TEHEVWCH—EORMMEE f+ & fH BELIHET
b5.
for all e€E,
e=0 (7a)
fit+fi=2 (7b)

R 2o=mRicxd 2 AAER5, 6icRT.
1o, ZOETEER T~ iICRT.

5 N2oBMAYARERBICNT S 0-1 EROFNT
Fig. 5 Assignment of Boolean variables to
candidate elements in Fig. 2.

AmM Ly
f1+f2=2e1
f1+f3=2-¢c2

f6+f7=2:¢e15
MM3)EY
eb+ell1
et+etial
e2+el221l
el+elldzl
ed+eldzl
eS+elb21
eb21
elltz1
HA(6) XM
el=0
f3+fd=2:e7+2:87°(f3:f4)
f3-fds817
ed9=0
f5+f6=2'e9+2:89°(f5-f6)
f5-f6s &9
#AM(M &N
e8=0
f4+ £5=2

6 X5icdT Mgy - v Rick 3 RE
Fig. 6 Simultaneous Boolean expressions for
surface model in Fig. 5.

el=1,e2=1,e3=1,e4=1,e5=1,
e6=1,e7=0,e8=0,e9=0,e10=1,
e1t=1,e12=1,¢13=1,e14=1,e15=1,
f1=1,f2=1,£3=1,74=1,5=1,
f6=1,f7=1

(F3, P4, £5, (00 — )
7 £ 7 @&

Fig. 7 Solution of execution.

S



Vol. 32 No. 6 BUS - VABRERIASEND SOUTEYIKOBEHAR 745
—3
—

8 MTO074¥7Vv—4KE
Fig. 8 Wire frame representation of Fig. 7.

////, 5\\\/

)

B9 M70vY vy FRE
Fig. 9 Solid representation of Fig. 7.

4. # B #

IBM PS55-V1B (25 MHz, EMEE 7o & v 44
&) LCBARLUICAHOIRERLT — VR Y

R T LR > THOPOPIEEET LIe. Z0OEH
pIER 10~16 iox7. Ricid, AN=ZER»5(b)

P S 4 d
o+ & =Y

(a) ANZERBKUNAOHER
(a) Inputorthographic views and recognition of points.

d ]

N—

(b) BEHARERN (c) RITMOIAYTIV—
(b) Candidates. LEB
(¢) Wireframe represen-
tation of solutions.
IRF TORR] 5sec, R 62
TARBICRAB S o DICET B0 1sec
10 FAMzo1
Fig. 10 Example of application-1.

g gl

(c) (d) (e)

(f) (9) (h)
TR T TORR 44sec, I 374
MRBICHEE S DICET 205 190 sec
B 1 #RfAleD2
(AAH=ERB LA ORH o sl
D5 IC Hhe LTOREY), (b)BEHHEER
B (KBRS ERR), (c)~(hETEO 74 Y
7v—LRE (618
Fig. 11 Example of application-2.
(a)Input orthographic views and recogni-
tion of points, (b )Candidates, (c)Wire-
frame representation of solutions.

- -

St fp S—

(2) AH=ERB LURR OB

(a) Inputorthographic views and recognition of points.

(b) BHHEERN (c) KFEOIA¥ 7L —
(b) Candidates. LEB
(c) Wireframe represen-
tation of solutions.
R FTORR] 4sec, R 62
MYRBICMEB L HICES B0 1sec
12 #RMED3
Fig. 12 Example of application-3.



746 MBLBEBELRXE June 1991

I (a) AH=IREICMA ORI
(a) AN=ZERBX Uﬂ,‘f.ﬁ;ﬁ@ﬂia . (a) Inputorthographic views and recognition of points.
(a) Inputorthographic views and recognition of points.

h

ya (b) BHBKERDE () RAMOTA 71—
(b) HEEMEEER  (c) HTBOTAYIL-— (b) Candidates. ¥
(b) Candidates. LRB (c) Wireframe represen-

(c) Wireframe represen- tation of solutions.
tation of solutions. MNA T TORM 12sec, X 112
TR FTOMME 4sec, X 65 %i;&icm&ﬁgtrgacfgémg 4se;%$ﬁﬁ
% 4 - : C)D-e—e=2: DD 57:%H0D
VRBICBREB D 1DICET L] 1sec 1 BRI

13 #RAED4 Fig. 15 Example of application-6.

Fig. 13 Example of application-4.

R

N
17 TS
&,

(| (57
- 55 Z ~
(a) ANZMRS L CHADRS

(a) AN=ZERBIONMAORME (b) HiiEERR (a) Inputorthographic views and recognition of points.
(a) Input orthographic views (b) Candidates.
and recognition of points.

A \\ K(r\\ a \E

/] /
aAay -
4 \\,)/ 7
& L/
(b) AT R (c) EHITEOIAYI7L—
(c) (d) (e) (b) Candidates. L~EE
(c)~(e) HETMDIAV¥Y7v—nEB (3 (¢) Wireframe represen-
(c)-(e) Wireframe representation of solutions. TR E O 13 - tggor‘ of solutions.
TR T O 18sec, X¥ 312 = M 13 sec,
% 4 . M RBICRAEG B 7 DICET 28507 2sec
VRBIRER DI DICET B4 447 sec (0) Dovmnt DInDF < T B 12 tb ORIEE:

16 HBHzD7

B 14 FHMPEDS
Fig. 16 Example of application-7.

Fig. 14 Example of application-5.



Vol. 32 No. 6

DEHYERERTNELETHEYIREYRT 5ETORE
s, YR LBV ROAY, BIXUOIRROEOD
VIREFRZBI-DOETHENE I TS %
7o, ZRRICBIREBRROLBDTHS.

AB=ZEHICHENT,

o EHEHOHES, W-BHOBHOWKS AW
PEEOHA O ERNSICE > TRINWEDR
Homs, o-ERMSICE-> TE L RBBLED
)=

BHYRBERBFICBVT,

N-BEORBOES A-RBBEHOTEA X0
- EEEEOES. O - HOBEOHR, 2-WH
OB, € Oft---EEEEORR.

5. thhimU S otbnsE L DK

R BRBE DA Bk & D BE BICR T

KFt 53, ZEEK - OG- REcTERI NS v
)y FEFAOZERD S OAREZRIFT LY. B
I PR—FORRPEEEOIRT, EERIEG THR
TE5b0l, FENLMERTEETES. TOF
Eit, BEPEREROFIEIEEOFHEEIZIRLT
b5 EVROBRECBER v IS ICXI2HEE
E-2TVBET, AMOFLELRNLS.

Gu 5i, BEOEMN 1 SOREEICETT, TD
Mi2OEEZHEY-> T LRIk TS 23BN
EWMEEREATYNEDLS 1 DORERICERLES
i, MEREARTRE L0, coylm osHin
3, 3 °0mEKLETE, £ Ed 1 EMEEL 2
BEHBIEBERD LS. COBEEFALT
3D FOWHIMMBERTEDRE NS NNE—V2y TV
7 DHEEBHOREROFETHO I EE, YR
PHEMOUTLLVET, AROFELRENLS.

BilSie, =ANEOMMsY%E 1RO Bezier fhif

CHY (1 DOMRA%E 2 2ORSTHE) L, 25
KEEZZT, BROKERIIBETD, Z0%, ER
Wi Fa s s aik-s CEHEERKT S COFE
PO BT & 12 25 E W 3 KD Bezier B ICE KT
39, KoKk, HREIRTANTZENS &
Db, HEEECPRIOBUEOHERETHEIL, 28
hicHifm £ At T O P F i OEFE DB R Z R
AITHE L TREMCBOICET, BILSohEERR
5.

B VREBECEZZEAR» SOMTHADOHBHER 747

6. 5 bbb IC

DIEHY PHAEHSHERERYENCERL LTI
KT I2NBORMBEIC L - T, HEEZSTHERE=
AL S EHART S BT BEYERERE
OFIETRBEREHEE ORI L Y BEE DT TR
Liz. ZhZzbiic, BHYREROHRALZRET S
eHOBBEBAE LT, SEEOABRICERLI2E
HoHMcmA T, thEBMERAORREZRW. £h
SOHAZE S LicIEREOEYERM T — v A TUK
L, ZOMYREFH/-THRERDT, HOVKRERE
k.

4ETRLUIZESBD, P EOKEE& D> DORIEIC
HMALT, FEOEDHERLE. ChoofEbst
icd, 1ETHRREEEZL 25 OMNRBRE=H
Micd LT, AOFEICL D ZERD S thEmsko
BERMNTEL.

DTiABOBRBEERT.

(1) LTl XS SIEERHISPIEE D D TR
, BEHERYF2—7HBENSDOPEDT, C
DRV F=— PR E->T, ZER»SOHUKRDH
BART v/ 5 AOBEEPHELRIET ZEEBMLE
TH5.

(2) AWMTBRRIFHOZLUDIEPBLETH
3.
(3) 1#ETRLIEIPHAE=ENICEAT 554
(¢) CHEKRIIEZ, BERLIMHMHMALEKRS) XD, =M@
RtEROD I CATIMBEBTHY, ARINIED
BEERT/ T A — 2RO ChSDERFNESL
BECIE A0 CORMGEBRLT, BH, Wb,
BRI E L/ AL I LT & O ERGEEED:
V. FOBRIC, RAROFED PHRERE © 5 & D
T, B ZENEOWEDOEBOLKS (2.2 &) O
BN BEELERDEEZISNS.

(4) BMBRETR, 757 14 ANVEARIOE T
HEBOFHKN FER L TR, AROTAT Y XA
DREETHIEEZ, BEETR, =ZERANZEK
ETH R EEOHEREROHEABM SN S.
CDU 574 ANEARTIOESFD S 07 5 LLd ik
BETH5.

2 F XM

1) Gu, K. and Sun, J.: Reconstruction of 3D
Objects from Orthographic Projections, CG
Forum, Vol. 5, No. 4, pp. 317-324 (1986).



748 HHOAEPELRE

2) % : ZERD S OYRERDIHD VR T 4,
JSME 233, Vol. 38, No. 310, pp. 1267-1276
(June 1972).

3) Idesawa, M.: A System to Generate a Solid
Figure from Three View, Bulletin of JSME,
Vol. 16, pp. 216-225 (Feb. 1973).

4) Itoh, K., Ishikawa, M., Fujiu, T. and Suzuki,
S.: A Method for Solid Construction from
Engineering Draft in Orthographic View,
Proc. of JSST Conference on Recent Ad-
vances in Simulation of Complex Systems,
pp- 204-210 (July 1986).

5) ek, Al BE, BK:y—7422F10D
BRABRAER O e ZER 2 5 O YERBEHAR
&%, Yiav—¥3v, Vol. 7, No. 2, pp. 109-
116 (June 1988).

6) FE: ZERERAV Y UV v FEF O HBKR
—FiPEHAEENR E LT, HHOE, Vol
31, No. 8, pp. 1095-1106 (1990).

7) Markowsky, G. and Wesley, M. A.: Fleshing
Out Wire Frame, IBM J.R. D., Vol. 24, No.
5, pp. 582-592 (Sep. 1980).

8) VIR, W, ¥H : mWRE RN K EEE
Aul-=ENRR, HRABEELEEE Vol
28, No. 5, pp. 534-537 (1987).

9) ¥aH, ik, P : WoMeEERIC X 3 =EX
DR, ATHiE¥4EE, Vol.6, No.l, pp. 96-
104 (Jan. 1991).

10) K¥, FH: jUMER D EHER 7 — 7 2
F—va VEROMEER HBROBERAEEY
4 (June 1987).

11) Sakurai, H. and Gossard, D.C.: Solid Model
Input through Orthographic Views, Computer
Graphics, Vol. 17, No. 3, pp. 243-252 (July
1983).

12) {EA2K, IR %A : ZER» S oMkBEBAR
DIcH ORRLU T — v RERE, HELHEES
33K, Vol. 28, No. 12, pp. 1288-1297 (1987).

13) {ExK, FEE, 80K MBS — v RER
B X3 =END> o OMKEBAR, HHLES
£ EE, Vol. 30, No. 6, pp. 699-708 (1989).

June 1991

14) TH: ZEN»S & & O KOBEBET, #HR
MEELBCEE, Vol. 31, No. 9, pp. 1312-1320
(1990).

15) #l, WE: ZER»SHEE2 S YROEE)
AE, JSME %% (C#), Vol. 56, No. 526,
pp. 174-179 (June 1990).

16) Wesley, M. A. and Markowsky, G.: Fleshing
Out Projections, IBM J.R. D., Vol. 25, No.
6, pp. 934-954 (Nov. 1981).

Hik IEX

1967 44, 1990 4F | B K¥HT
FEHBMTFHEE. BE RA¥
BeEE THB 7R R T B a7
WRErEh REEREZEETS
AVE—R2ETa VDOWFICH

H. CAD Fpefdl Al iclkE Do, ATLHREY
S£8.

fW R (E£A)
1951 4EH. 1974 SE I RF T %
MEHTFR R 1979FERASB
ERLYERELREET. 58K
FTHEL. 1979488 b FEAYIC
Eh¥%. 19854 X b ¥R HiE, H
T —RAE R RP EMPIRE. v 7 by
17I¥ Yiab—va yFEE EERRORBLT
iy b7 — 7«@ﬁm,_ﬁm#b®/u/r%r
NOEABSREOWFICHE. THRNEELYS
ﬁ%ﬁé.%ﬁmﬁiér&%ﬁﬁ®%$%ﬁmt#
i BIRISV—7TRE FER V7 o= THROK:
HOTFar R4y Ty —n] FHFE), [VRFLS
0/ 7 4], RE (ETREE Unix] (£R). ATH
k%2>, IEEE, ACM X2 R4A.




