|

) <

The University of Osaka
Institutional Knowledge Archive

Title VLSIEIRROMETE & ST EFEDEM I I T 25T
Author(s) |#1MH, =—
Citation |KPrRAZ, 1983, {HIHmX

Version Type

VoR

URL

https://hdl. handle.net/11094/659

rights

Note

The University of Osaka Institutional Knowledge Archive

https://ir. library. osaka-u. ac. jp/

The University of Osaka

: OUKA



VLSIH B O H#E & &R O

tHME X WCET 205




- A
%{% §
F%\ﬁ;)( -
. Eﬁ?', ]

q b
hobE
| 2
-

o 4 o




S .
S ey %%ﬁt%ﬁéﬁ%%ﬁﬁiﬁmﬁﬁc%

 BREA) oFEv (U, BEFEER B0 147 B4R
 R"aest, WSIt?WkLﬁE;WSID Lomiar 2t
Wﬁﬁﬁﬂﬁﬁ*rﬁbe%E%kmtimz%m

AR, ERERAMoRBTRRE T ), &

o vLSIfrEERTY) fEoRERES cr R I Y
 ERIAAN S, EVLSIEAREAOEEFrACS AT
Conrfok. WSIBBRrRuTE, BETLAT 4T

WEEd BB Nt N FFES v RO,

ARkt R EHEErEREF@RECHA,
Th, BHEEA S EEE Ty oBiehL -ty
*HhO T, EEERE (AT %20) HKF > 20 L i
EVBI@%@%@ﬁFz%EZ%iémh
FRLa%1 Eoq, VLSIEI&«”\@@WETFE\

 HAHR0BL, torfrakk, $M%®ﬁtn»

ujléfﬁi%?l\vn ’l;h'iiﬁrz,t Twh.
Fe2Fon, ARLvAVI VIS Rk mA e 3K
%FE\Z %404 3 VLSIE P L e BEREL 70T~ T 0

%3§?d,f%QMAﬂmin%ﬁ%ﬁm77zn
H1T, 1 af8t '%‘1%'4 hiE o mESBE (AT dne)
n--aThEEL L BEEE BIHEY AR
ﬁﬁﬁt%$%k¥?ﬁﬂﬁm“”zﬁshLiﬂz¥
S PR L Sl N %4%2@ NEAEY 1 B
AL i (ERREoREL#E) L uIREE
AMIRVISIEFT L ad v, BIErRyB, -5

Bor3reH( 1, GEHEATaTRrEx s,

lavr EEEEE TR rERAHE 0 REIKE 1k

i



o BAREAArEBLREEBEA a

ﬁﬁf%@.%;, COTFREEIRERT A

*% E‘r?ﬁi AT"‘i\ﬁH d=0 aflh, ¥
5%5,D%ﬂ@@2 m?B%%ﬁ’%fh7nz,
E5 X o BROBCIIENTTLEGA, BIE
M7 hIz

W, EEE VIST cEpypnlvanNE L, BEa
%Eﬁiﬁ%%mﬁmzm,%mﬁﬁzﬂm&Y ’
KRB, R, - T TRy RRT) @Eq
CEErAaz Y. 3E, oaTRaodhigEo
HT%h

7§ﬂfﬁzc ARE cBONEINASRE I
)h /q'f{k@gg"\hﬁﬁﬁ\%kvnii TV,

=

~N

)

- Cin



5 SE 7% % niﬁi \

3]

4]

5]

(6]

7

qod, BR, BE: "SI BEopBEEREE,

DRI, ECI-2 (/9%/-04).

R, BR, BE: " VST BESC R A BAEEE
Ak Vv - bF TR 0T, BN, ECo1-14(1981-06),

T i 1S <0 T~ Bl = P4 1x Z

o, R, BE: " RRGRHEENe BESEE
-t _\__\\IE

BE", EYER (D), T4-D, 8, pp 474~ 481
(ABES4-08).

K.Wada, K.Hagihara and N.Tokura : "Area-Time Bounds for

VLSI Circuits," Proceedings 19th Annual Allerton Conference

on Communication, Control, and Computing,p.234 |

(September«October 1981)

E, AR, #L " ERSAK: A0 EREAR
ofEBIco vz ", BYRE, ALSI-77(1981- 1)

fodl, BB, R "HEARE %m BLEVLST
tmw;rm b@za@%.ﬁzr 7‘\7 , YRR
ALA-qb ( 1992-01) .

DR, R e " VISTI@BEF VBT AR

RBEE", E3HR (0), TU-D, 4, pwr4s5
( BR57-04). | |

Gind



- [g] K.Wada, K.Hagihara and N.Tokura : "Area and Time

Complex:Ltles of VLSI Computations," Proceedings the 7th IBM

Symposium on Mathematical Foundations of Computer Science,

Mathematical Theory of Computations, IBM Japan,pp.1-77 (June 1982).

R, RE, BE: "VISITEFT e MAt

BEABO@EF Fron T, PRI, AR,
(1982-09).

K.Hagihara, K.Wada and N.Tokura : "Effects of Practical

Assumption Area Complexity in VLSI Computation,"” to appear

in Lecture Notes in Computer Science, Springer-Verlag.

a(v)



VLSIG%@uézﬁg 5
‘ﬁ%* ETLH%

I . T R
). VLSIZFWeHRER------ - - - q

3. @m%ﬁ@%FU)
 —ERRE o MELER fums— T

3.1. @@%ﬁéﬁﬂﬂﬁﬁ“*‘““——~~x~ﬁ
3.2, @éﬁﬁﬁAﬂmL? --------- -~
3924, fBEicBR, HEaBE ------- +9
3.2.2. ’ﬁﬁ i) EL B (CUODIC) 4
3.2.3. &%@&ﬁﬁgk%ﬁ —————————— v
3.24 HHmEH®B ------- - - - o 0

4. EEEEEERR (2) o
—ERRE o R E e BET O R —- T

41, eBcRI}mEGEEo TR — 7~ 7 e
42 BRHETOEREREOTR — -~ - - ™
AY_B Fé%[l}ﬂ/{ h @%%Fagf_a‘),}:?\“ i (
b.1. @%Kﬁﬁg@ﬁﬂﬁﬁ-———- ______ %
5.2. ﬁ&rﬁjﬁﬁﬁﬂrﬁ ——————— = 1ol
5.3, BRI @BoL R~ - -~~~ -~ 03
6. PEBEE Q) —ibeoboBh— - -l
6.1, Kiﬂﬁﬁﬂ?  BEEE o Bk - - -0
b.2. X%, @% - T4 > TOBRETR - - B



3, RERMAERLENWACHAoBETS - -
(34 =7 +BH, V-T2 - - - - B
b.3.2. BEBE, ’Fwt%%ﬁ“ - B
- S 5
JB-— - mmmmmm 46

wi



aw
ay

g

¥ Eang, EREBNE0BEYAES LT ), B
T REIRLE 10 F o Pl EET A BLBELAE
% ( Very Large Scalte Integrated Cirouz't VLST ) 87% z
,?ﬁz*%o‘:’)l\fxv’l*Y\\?‘ @I’)ff%:!tl\hgl,
z,Vme:ﬁLrﬂﬁww =%% F¥ o VST far
Wo kTR A@%%l%beQWt@A
Lﬁ&hM?nb _
| Wﬁl%ﬁﬁ?b%%,5%§*FQ%ﬁﬁi%Eﬂ
CEwyThe, R, REE B, 64, T2 ol
mIhyodloaa &m@EKﬁLYHﬁ‘Mﬁﬁﬁi
MZWh, LALBAY, IhSagHmBEER I -
kA TR T 0EAT RBETAZ LT -2
REZTHI. VLS BB, rofFmEEE &0 3
1z hWEGREFHRBCHY, T, ThThoFmaE
BhﬂtTﬁémm@mrﬁaﬁ%wi?wnﬁﬁwé
By frh

—"/Lcm sen, Brent, kung 1, VLST %3 M7 3+ » =,
a%mﬁﬁAzaﬁ%ﬁTzamﬁ vunmﬁ b E
= \\z’E%&%b nﬂmi’? v LT EESE ’1& AT (05 $2)
g(-ﬂ\\7\\79(”(z°)_ AT Zn?k“f‘ﬂd’é@’j@kﬂtz
a%ﬁﬁﬁwmﬁﬁ§<%%bwﬂéyrmﬁ.
BroRBERF CHOIIEIBrHFmEEL) 7 B
Woh Tuk, VLSI REW71l, 2B 5By
BR2IN3RIBET o4 <, 3B afefieatn
WIE KRBT A, AERFEY, 2ot AL L
B EBI e, --0EBsmMER LY B
h. 3k, D&ﬂﬁﬁhﬁﬁ 7 0 ElFode it G
\Rtazh ), igﬁﬁm%ETBE e, T

i



AvEEBEEToBRLE, ~FERIZIIYT B —F
I3 wS L -V A T AR L7, TS a@
AT B, BERoRBEHSFELGVITEEIRT >
A lmé\\?ﬂm%}t%z% N%., T, Ae TrEHE:
WMT%WW,EQWATxZ%@Khlﬁﬁzﬁﬁu
e L‘\PTon, geo\gzwik ¥ - TIEBHINT W b . 47

ht, AeTa@mE wa, T,
B WAT ITA, T B TP@ \Th b
ThnG, A<A, T<T 74,
WA, T) s \A(A,T ) )
i Ay TaBRBAELTEZ 7 BAEENrTHYE
Yzhd. THhHS,
WA, 4T) = J(4,L)uthd T)
iR IR ARET S,
Ywdr2zsa kit rihted b a3 b,
WIA, T) = KAMTH (o, o, o1 H 3F E)
AL ARRYZB0l e T INT W,
MTF 73, Thompson, Brewt, kung i@ 3 3 VLSI a @
%ﬁﬁ@ﬁﬁkﬁﬁh@ﬂmm.zﬁo
14149 E\—l T\’\ow\psoh (3 \/LSLE@%QC UTE'%PE\Z
IR Do BTHETVEREL Bl - )« T@
(PRT), M=-T4>T% %ﬁ?kﬂ%m@%m%&
AT* 0sd<2) a EFRERV EY, Thompsen o VLST
EFIE, Mol dSEY o RY, AR BEAE (42
@ %\mzﬁ%kwﬁz%v e fenEs 241" -8
TE234h. ZTRIAFERILA-> nxzBaFizh
4.%@@<+,§Eaﬁh$#%,~vm a2z
Bmtqmiﬁmmﬁmz>mlg<:znfﬁﬁn.
Thowpson ¥, BEE T37 ¢ 7252, 10T T LA
e, 737 RRBRRLERET, T07TT7a g

2



2 hER" mz%hiﬂ?k@%ﬁ@@Z%blz &R

LR, 2aERY DRT £Y- T4 > TEBERTIES
= AhhSHhAZEL fa Nt SAONRE: X

hhieryy, ths oBREEERIIERoBES

 BEaTReBroh. 3k, CATRLITENTS
CDRT, M- T4 > TEFBEALERENRET LT W G,

1978 B2 Brewt, kung 13 Thowpsen = Bl VLST
EFTVEREL, TEB MESERE AT b L
tNhEY b Eo2F el BTy, 20T REFE

CERTASEER, BEEHE T - Sach 3T

O MERAEBENEANTAE LD Breont, Kug o
CFULHERENTFEAABEERIL ¢ U, AR ¢l

R HETIRDLEEL FFATHS o EREL
ROTFREAVITHY, WEBr>v 113, 8o
E\l-\: .\Yokv\Scn = ¥ -7 By,en't Kuvag (ﬂﬁm N Q‘E’q 1z

WE T %S:th\ﬁﬂ\:\‘ﬂrxﬁg), Tk, EEEi> v T

T, Brewt, kung AR LETRE \i‘\?{’aff‘hn 148 0
L:3r|— Prz‘mva*{'a 2P > THRINT: Ué) (S 1 E\-L gauage
13 Tkzow?\‘o'/\ 5 Brewt , \gung mlI\A o VLSI & 57 tLaq
xﬁ mmaﬁﬂm@z%ﬁ?% 8o miESEEAT
“\v&M®%Fﬁ yu<z{ W LAY Sz BEE
MUE 3h, toTRiIHFEHHYY .
M%1iﬂ,ﬁﬁxﬁﬁ,ﬁ€m,-%mmxwwih
HEER LRI REEEE AT (d22) n TRE T
=) T aTRu Thompsen S0 &R =W L TR
tnk, u<wﬁﬂ%$@&%ﬁt7nr:m1%
T ENT %D%Tﬁh\n"r NT w3

Brant, Kung 1% FERERSNENT AL EL
b INER %%m@ﬁah ER%?ubm.@ao

— A

TMEI, AT =REVWT d=0 Y lE}tarh3. mE
3



TR HEREEABRLAOCE, AIBREERT
WaﬁbkkMﬁ@%ﬁ%ﬁkﬁ%ﬁlubgiwrﬁi
TH 3. 1932 EX—L AR, Tf:%‘—,ﬁsﬁmmxhwﬂ:ﬂ
wﬁﬁﬁﬁi%ﬁﬁﬁuﬁm@? %Eﬁ@q%fki?
\/7 %“@%ngg qﬁ\ﬂvill\’t}?l% Y EL

 Thompsen Brent, kt,mj k&3 VLSI T w h\“f,?_',i: 14
TWE, 0T F Lot e 0303 EREERTY
Bira BRSEEREIEHRINY —7, ) RENTS
HMELTAMLEEREFLaL T, 2 0 REMERL
R aIdRESESZINE 7\\7%@7( IR T3
CRaS3Sa=c anknEiIn B aERr 1z 5 (2
NREEREANE 0RE L B) rodt o 53,
The mpsen , Brewt, kungﬂ%“r'\/z 13, x4t B3 EES
MOAEaRAMEH T NI, LI ¥R, VLST
zm,ﬂﬁﬁk&7nw7tt7%ﬁb,%%§MTD
T EREII 2 LT OISR AL TE TS
CamA, 1oy 7B aBEITOY 7o ER TR L
A NIZE BT, ERREr 1) REH R
Yy EZoNY. Breat, kuh f, mEoERS T
SR AREERS g &\ﬁéﬂm,\mu H3tew
BRULBA PEC vt w Log 1= LA T 3 TERR 0y
BrHhyive LWMULES. 3k, mahmkn BEE
%x%ﬁxan%m@E%%Mn$mwmﬁManw
BB TALLY BRRE0RTE Hial VLSI
{7)\/@’6 v, MECBE, V-T4 > ThHYEFR
S HB%E 0ERT 1 EH T 1 1 HA NG
 AERY I, BEEEHRIU] ~T01y (7 RELEYV
LST o ERGEHHEE S L - Ta G &R - 873 /Te
Temwrtath .



B I%i% jsnﬁg:‘l B o3 VvLST tT\meﬁﬁl‘éﬂ%
3% %AEZQ ~fWa BT 0m A A wmb R
N ﬁﬁ(MF,umﬂ%%z%ﬁ)z%ﬁis@%m@
,ﬁ%@ﬁ%ﬁmLTr#ﬁA§%Thi

I '%3 1L, Brent, kvm Bl VLST £ 7=
,%7“3 K?%Mr%a\ ILE%UE l f‘UIﬁﬂb‘ (m,m)-FE # 7
rﬁ\x RESRE AT (451) gL,
cnarc (M, m ) Leoma ( fegN, LogM )17 (\\;tﬁw AT N

.,n\\:ﬁ%*w\z 22T, NaNELBR (lsiswm)adn
O RENERHRT 3kﬁﬁkLttvaPH,Mmm
_Maz%u MEME ) BB (1s]sn) axnEBEIR

r%@Kstn%zutt*meu.»%m%x@
Th3.

\'\wpsm S d\@éﬁ%\éﬂ Iy g'a‘ I ORT 0y %—Ertﬁb
RTS8 zazw BB, BB
MUt RBEOWTR AL A2 mxim%%tl AR &
Eﬁ@ﬁﬁsﬂLzﬁanTﬁz .

%3§mﬁ%%rm,xﬁmxﬁz%m33%ﬁwé
AEI e REFI R TN, H2r, ) -1E54A8
VELERIIDRoTRENFAT (74) 13, LEa
JTELSBRHCEE Mmt iy mﬁnsh\IWwW o

TEMeER T, AT, %2&%& R a R
?ﬁﬁﬁ (PthTg emcode function), ﬁﬁf@\%‘{_ﬁﬁk“
%twwsﬁﬁfﬁﬁrﬂx71$2L313L&mu
‘h%%ﬁ?%’ﬁ . \

RaBErr, B3 oRIW/s & (n,mHE PR T
3 B0 BRERE rEREE o RE - B fEBTY 0
LR TIMB THoht . (m,m)- BREERT LT, 3
NS e FREY B %d\@ﬁﬁf‘e\ﬁ AT | AT (422 ) @
AhTHh, MR et



__max{m,m) , max(n,m) maz(fj"%///ﬂ;ﬂ fode/}ojij)
CREEATY I TEMHINY. 2o E, EAREA &
CRR YN, AT («22) o TR rma/x(fag/\//
_,,,,Qogﬁog N, RgM/JoslosM) £ 1 LA, Tl = TR
| me&%ﬁwﬁﬁws\tz Lﬁﬁ% 125 i B
Wﬁﬁazft TRY .:mb#,m TrBiNRE
BERCRCERRESIIS = m%k%&%t R
rai PO z@sq«TYﬁz\ﬁw;7°n\*5x5m?, 20
XN T EDY mstmru&wﬂm&*hs
RS, \1%’.@3«‘%2 STESEe b - L 7( 7 0B

% o BE T E &% BATY. Tk, 1EEET
hoSzZaAR ﬁﬁ\ T3 BT, man mﬂiﬂi?f%%’w
A V%LB%@%%%“E%v S22 Ko BE
7“'%%% Yo Qom SRCTHECTY . La@ika Mﬂ
ARTEIEL>o e, netfIYE/EYET
Ik, f%/%lﬁ\i%.ﬂﬁ’&'ﬁz FHETHY rnﬁe;'n = It 45 }@
B IV9 . 23, SRontERRTyE.
L w b, BFiexh 1) BR P EHEERCER ¢ 3
3. 208K, nANRERARY 22 0me L2
EEwB LA tenTh RREBCFRTOIA. —
T, 27omey b2 BRERR oLy innok
2HtL1t GrE&HeER L ACct) ) BHan
oAl T ARErY B LAY, BRYR, HIEK
LERIIENE, AR T o BEYEL A H00 e
EZy Th.

%6 T, (n,m-BRLIEFEIHrAHRoDETR
13 %r:\i’H 41 - WTik~, TO5FEAY 7, Y,
ﬁ%k%ﬁ MERER L vt PR TR mBTE
TTINY . B2, (n,2")-EFREE, O, Lgn)-
ggtﬁl” AFU A ’(lé TRTAH, m, fgm RELAL

6



FEBmfEre By, 3, chSsoFEronz
1, ::zamtﬁﬁmﬁ—qz%%ris:zzﬁ?,
R Th3BE T wT Nt EREEc AT HE
LZH%.mvt,ﬁﬁﬁﬁ'%éﬁf,@éﬁﬁgé
Bl RBhr, BT HKEomELEHI 1T THLI LA
.L&w. |
T3 E A%B%zr: Wev BETEFRINI B2
7n7£@RD%%szﬁ 3 ¢e@HLT, ok
—ﬁfamzﬁﬁ%%ﬂ& FIw@mAEEERELERT
B, BLEn, A VLSI'? L@ﬂokg“, EE T
Bhr R LRR Lk To MBRABEIERT L.
LBy, ERREaBREETAMLEE T Laty
7. (M, m)- EEIEE T AL Bt En Dl an

‘Vt%f‘ﬁﬁfﬁia‘m? 3 f‘r,ﬂ‘l FEaAashtni, ToB%
tRuYye, BB OKE y-T<> /E?@./"‘ﬁljmaz
FRITY I, Ao Z%l:mﬁ* L EEmEr g2y g
32t \\\\‘{\% LlFTcn,Tavjan TF¥FETF 7 0\/77\'%‘1\
E“i ( Planar gepavaTov Theerem) & R T, 27 a9t
w¥2LﬁrﬁEfﬁ?3mrwf(Kﬂtt@ﬁﬁw
%EESZtEmLTnsmm,ﬁmxm4%zmu7
tRARABENTIND . |

L TRIAIEET AR, Brent, kung § IREL
73Ty, ERren I A AErNAR TR
CeEWEY LG by, ER OV -F4 276

rrRIIERTANEAREAAREI 2 BT AL
4% if, i, AR «1ERBREe 7T o B
r7n7%azm,$5 ME V-F« 27107
T rton -7 aRREAErCREOEET R R
TTI2ew®Ind. Ici, y-F«>7, %54
%ﬁ&?%%ﬁ?%ﬁ%ﬁ A%l 7, BF0RES



Buke?d HEaBEenRA3EETANIEOAD

A i (W



2. VISIEFLyETE

AEzn, @#’ﬁF‘M‘“’}%l&M w AT « T

Bt o VST 27 iy & 2Eft sy nTann,

CVLSTETIV
(A-1) E&ERF -}, 1. -5EEY 2t

3CESP CBERTAS. P, 1w LREERS,
NETEF & PE ( Processing Eﬁzment) 2 0§30,

(A-2) BReGIFBAERRCIENRNT N,

BEof2BE %I Yo n-ar cFRYLERT N
KI‘J’)’VI"“@@\Z%AT\\L, %<n ‘LFZ% BT RS
&PEEX\‘I@&)L(}Z\\’)@ 24 Eaq f‘hmﬁ-i
B hn HIE, %h%Zﬂ&@ﬂZZSW%u
tmﬁ%‘ﬁiﬁwhuxn. Tt %4 Er 7 nfmEL
hCBAY RN BB eral) kA0 L0 TE

Bih.

(A-3) éﬁﬁ%m@x(>o>zf7 T, B
Mot e ®RETY. RPE IV At X
o &L L.

(A-4) PE FI&, ByawrPe e BRUEL ST O,
R¥ParaZithazt, Brv (22) AaEfrk
ELay.

(A-5) (evtaF-9:B8eE t&EEF 30

9



cT(>0) BEGELThH, PE 0 BEHHL 2 1A

nh. Tk, tuBEokT RIS -REeTh

: G—EEEQKI, BEaE s tEAETA LR
Wh2Y RIS TENINY, 20k Hob3400R
FodtnEEarhd @B~ Tn3Ieran s

(A-4) BxnT-93EBr-BEFSE2oh3 .

TE0Y, @Eo AP A EE AETIRERE
Lra. ”mm%FﬁﬂwﬁkﬁbE AR rEL
Ty A Shu,

(A-1) XNhrroxh&m: - v &z 2w T 30
(NhahO&hT), Yotnikdiceaigmd 1<
higdtrodniEensdn (dnhabyht) 3,
AhoaT-9r 5§ STEEZThT0E,

CnEERBEZ PO 7T AN CHFERY o Ry,
ANT-90fEE L7, R SXEnab BT HE
LRl 1 E Ly

(A-8) ZPE nMBEad(22) anhnf8emn d(32)
NEEEEL TS Y. L 4, AHRBIBEYT A,
T, apEYarnHBvinmIoLnBEHETI0 .
1.

(A-0) xdn3IaraEZRL=Erh

LR EREE o RE eI

10



v S VLST BTV, NAETA SE o k(B (A-F), R
B0 BE (A1) TRUT, Bunt kot Lz k
FHERC T HB. 2, Chozlle, Momer'™, ¥,

y; N P =
EEY ax7undBHEamELR 0T 0B,

VST EBCHaAPE 32T hEBI o T
h., Tk, CRaxhBIc&ER, £nitd ndb 3
NN I, 0O RT.

BEC LA TAEE 7T 7 G0 = (V,B) Lo &4
ERMETIAVAERTI T TR A,

0 Ge)aBHERC a %P LHRL, PE 0ZD3
TTIALEL L T7FCNhT VW3,

@ G@oaBERUECanFBRIFRL, Vafm3a
Co:nERERNAT-JodTRIL-HTAH.

GelEhoz, o, 00 RARTIBEE Zd 74
NNEPE, b B 3

BEBC gL 7, CEEHNLAARR a@EL AlC) &
ZU, CxhempmuintyrnsStnmti®y e
BB TOLET, CreonBiBEn, 207 0A
Texd. 31, B&T77 60 affEr 053]
AR EHRTI b0 b L, aealfle) L ET. GO aFp
R 76 /] Tt AECEE aowa(F)EEERT Y.
Ahos, GabEere  ARDEEReEL vLSI
EF Loty P ENRNLE I a@EEBLT A,

WTzH, Sehyafoufly, ﬁz%ﬂt@%t L
T Raslly 4,

1



e ARIcEYRE, MYBSEMEEETA,

2L T4

f, stk BBUANSHBHIN BT, B3 E
CErc, BB n, PRE 7. 3~720 mam, TH
L\ 7, Fim) > 3(fn) RIS E T, Fm) = 2(5m)
\L%(/, ‘f("f‘)ﬂ’F By (lower zgouncé) ]'* dMm 7 }73 LA
S, RYEWS, FERE N BRI, data
mowom, RELT, T < cdm) RI>YT,
Sy = 005m) CE L, Fm @ LF Cupper Lound ) 13
dmzH3 vy, TE, fm= QUIMm) v, Fm)
=0(9m) avx  fm=080m) L ET. )

bz/&im?%kﬁb, bV <P+t LHETER
P TPIERT. TR, pot < gy E‘“F‘?é%ﬂ

% Lpl L ET.

Dog x 5 DopX €ET v 0T h. 403, Ao
Er2ehded, WHol&zRBTH, T, by

b)

n, o) ER®IIL a3,

REEN Z=(3,,..., 2 ERLT, R, .. 25)
ClsLl<,,,<L <&)EZ@I\3/§]\%‘§{]‘[_\\’) :ch:,
&mf%@m%e{&w. Zx} EET.

7 o RERNZ,, 7, l:iitt 7, SEZyOS(Z) =g , N
> S(Z) VU S(Z) = S2) I > eI, 7,¥ %%,

7

12



) 5> B

=

{0"} 00 & mm%&m,ﬁg#zﬁ T, ma
ma hRERE T 1o %{o{i”" (WLF. (m,m)-
ﬁﬁz%ﬁ)mquzgﬁﬁb

cn,m)- EH
Gay oo Yem) = F0x, ) = (Rl 20, Sl X)

NS “J(';,i §O.f§ﬂ—> fott (1csism) ¢ 958,

s

Y
o -BHE h(a, . de) £ h, ERLILHAL C
h(a,)...,GL-\,O,Om,._.,Qn)#h(aq,---)QL-\,haiﬂ,--~>a-)
\tTI ;3 (Y\‘4 74&@. (Qi)- : ')at"l)aiﬂ)~‘ *) a"") h\“’ﬁ—ﬁ-?b
T, s heHLTIRERzEVLEL D, )
Cn,m ) -BEF LT T, Nf, Mp EX0FSRES
4 h. ) \
Ny, BRERCTTE TN n BB oBF L L,

Nt = amaxONE L oo Nfa )

My rRET AL Bl o BRe v,

M§= omarx (My ) .. , ML)

13



@ A (rsj<m) REUT My 7o
tEET (m, ) BET0EELI S,
hunww\ﬁTN%@fﬂvg,hH=M P Me=M
o I b_l-._ ' 1 . A (E‘{%"_’:"*\,
%uo<W«W)%muum&rmmN,Mﬂ\)zm@s:»
Rim N, em, M) =BT 2EEE (vN,m MER W),
Th, (nwm)-BETEFET BHECs ¢ B

() cm, 2R T LR
J = »
(M,z“}"@%‘t%%ﬁﬁ, )\73 t 2 8H T To L H

FU TofEmy (osi<2™) atd, o BE Y
v ey, fexnp R %‘1‘34 1) w0 3 BET
hy.

@), Them -5 TALBE

<mnwm)%w&ﬁﬂu NTEE L, o, A D
S5 okt =-> a BRI Y, %mﬁ“mzﬁa
FIR Yrtegm - S ERNT 3 BB B3,

@) (m, Ty m])-fREEAMH 5 B

Cony Tl m\}"f%%“\é‘l\./r\'r k.%‘g\?l <Pv\ov\v3 encode
“Quwxc:t\ow) T, N1 )iﬁ*ﬂo) R SV 5 8« N A B 75
7)3;@(@)7@ EiﬁﬂZ\Ez,rﬂ? }%L%)f%\éfﬂavﬂl' o

(4



trnSsBH o hs.

(4) (m, fﬁog(’v\«-\ﬂ)” T4 EE
(n, esmeo)-EH BES, Ah T 1,

N N -
L, BEHaErt 25 lot a0 BHALEHTE
Loirjloj(mﬂﬂ-‘«' Y, 4T 7’3135,%’,?7?? 2.
B) () -RAE AR
201, ..., ) aBWE (b, . . ., Pm) 2 &
T, o, DA, TR
T E a0 Bl Cp,

L., 6w) €10.4%"

o, pem) iz H@ T
h(a(,‘-.-,am] ="‘(apu)) ')ap(n))
PRI-> ey, hedHERBL ). In 7 o E 1T

E T30 (m,n—ﬂﬁr\%ﬁﬂ%@% Sm THT.
®) 29 amE . k2 ERH ok
Zjd\fY\E\‘y\‘Zf"-—’__%&’lm-“"lo, W»n-]"'l'\/]o N

fEezh TP, §FLb,

"7 % akd, (4, %) = (1, 0),

V=3 ozl (4,4.) = Co,0)

O (FRR, (L0)
P<E o3

(%, L) =Co, 1)
YENTYBBRTHY. JoBEG (an,2)-BHHY .

15



7y kRBomre v b zj\ﬁlmﬂn’f‘é

&{rﬁf?’\t/i‘Z)fEﬁhu\nb-.,xoé (1 <
A Z):@[Ax;{% grn-ruoam-\ - 3. &4 3 73 ‘9\
hoo laBEE (hn, el k)-BE 05 5.

N

“3? %0
,\) ()

')G‘.Wf:f\vFZﬁ%iin\-ﬂ"'xaa Wmn-y-s - We @
! do EEnTRBEETHA.

4) an bty F2EHane ,rZL 1 HME
ZME‘\VFZS_E%IM-M"?QZ‘Y\E\‘/FZE
va\' W, 78, E%\ﬂZﬁﬁ%%%znﬂ”'ﬂo T
S BREery., CoBEag Gn,m)-Eilehdy .

10) Kb ot 2 EEHw@Boyy-T4 >7°

nwfBakw b 23_,?1 Lepny  ~ Loc (1S sm)
2%“\%(%—@%“%31@\“137V7, Aé\%\:(\z
(itﬂt*\\)%mE‘é(&_\)J s s m)
%LZiﬂT%%a Hh., 2oBETL, (dn, £n)-B
HepY), Rz llynl ¢RETH.

‘S

16



3 AEEEEEE o
B EnmELE

ﬁ

L F oBme—

Z .. pEaZ % Z o=
rEvd, B EZoREL A VISTET L o
Z Tr1

50
FOuNm M) BT RRELERT b ERAE

LT

3.1, ARERE AT 0 Th

[Yord

¥

ﬁﬁmw,ww~wg Y9 A VST BTk
Th., CERASHREBMAERS. =(F,6-,0,) ¢atH

LEWh.
M fmﬁmman&?%%ﬁrﬁv
CYe, voo YY) =T (20, o o X))

«qh. |

@) %m%xﬁ%ﬁan@@mxﬁ”;; ‘0 B
CEZSHINETRET L. Ltk po
%tnﬁigh%%%,dﬂphcpﬂzéﬁ,

B aRALATEYLCabgdhnikIas oo
%n%;maﬁ%#E?%.mﬂxﬁ%%in,
WNYRBohded, 04)=(8,t) Z&RT.

e

F A

0, &% TMNZHNNIEE, HAJEL NI, FE,
MEMA-TIZL > T A1EE, £riEEr BT
EVEEfLH (f,00,0) tHITHER0ERE,
Clf,6:,017&L, clf) +fek 3%'3’%(]5/\¢ RQ
ﬁ@z%@ 15$§
£ = mf%m

2)

EEEC 0 BT 3 7zﬁQZ¢@ KEra&kesa
7



W&m%ﬁaﬂﬁwm@«ﬁﬂwf@@ﬁ@%zt7%ﬁJ
rxhBE Ty, BFEBCLIEFRTL L tFLT
o EBE —v?**ZﬁLt&. £, 1, cnaEs3 2L
mEL H Y SRL- et oHBE RS, Jard,

GO lznT 4 JVERTNRA

(%311 % hm,NmM 2ETY R
CéC[ﬂ ‘MJ% Sk

= (2 ( amanx ( flouf NT, T,@oed*,/"ﬂ)
ﬁﬁﬁ?

Ee) CoRBARES-(£6..0,) v Th. -8
ME kYR, Guu)o BERD oFNMETE O, 69
OEFRAORFEET e METT A Cefeng, X

-

NXA9%7T37 ELC,S) EEWNT A,

Lo%

E(C,S)=(U,H) Ba~LEERTT 7 7,
BEE M PE ofie BZlod i~ T2, U
W, CorxhBRIEHRIIBEEL D, AlL o
6 L Eh T~ 7 SRD, HamBEDY
EBzhn. WF, Ro#E|fE-, 7, ES.) t &K
L 2w,

(R-1) G vz, BErBETLIN 70 BE
Tu, .- U LU, Uy, U, 0 FANILT g
hEWaq,. ..,6,4 ¢35, ULw%t%r,,,
(6, t) B A~nley 2HEMBINT W5 7550
Ul’f:/\\\/tﬁxﬂ)’@%')gﬂ'—ﬁmzb T 1=,

(a,t), , L0),t) BhamVed o BEDS, 7
«wtﬂmug%vﬁ AOK @D kameam&

18

=+
-’F



TR, A~V (D) EL 2 FETC FHvT HEES
CART RS, AN a, bt et o FE R UL,
Tl Q) Ed 2 BEN ST AL (Getr) T B

EAcBEfRNEREZZRT N2 (E3.1 (D).

SoBAR, CEEWIBERIt T4, ...,
EEWT, BZ 111 2ol ok AT
RUT VS, FE, GarEBE3Iavs, Gua
tﬂ /\Mtﬁ%@iﬁ% AR T VA,

£
J

ofEr, BUTERIT307T 5y K30 ER
RAEEL 75 ~Let 2BE L URED INEBRAO.

r o8l &- >%~ﬂ&ﬂﬁ&z 0L17ﬂnz
%MML%LH%hhULPMSﬂﬁ<thE@§)
0ERTHY. (G0 aBEFELCTE Y, E(C S
FER AT+1) BoaEFE Lt 2b0a0, 2 afE
ZuhEBozT o PTEE)

Z{) raflCS.) aEnsiz, B3I c-on 148
\1%‘3%{@‘”‘) f:,f', ﬂ’fﬁlﬁ’ﬁsik?ﬂ:‘? )Eﬂ’—:‘&g Iz
AOEH0T, 20X 32'7®ﬁﬁﬁkéiﬁzl?
4ty (#H3.2)

22) C T )vT7Dn?&$®ﬁ£%%E€$%
A aaFnmBEatinit) ey FIAZ vt b A,
vaBe, BiEZlioMIEREI - T VING, A
Nk L RRERE () e UREIMTL LT BoR
Bl WA | 7w, |

19



(ar t)

(b, t+1)
., ~

t) (aifat-+l )

(aks

-
'/

a.o/ O’ E(C,SC)
) (aj’ €) a, : a node corresponding to
c(C) E(C,SC) a storage element.
(a) . (b)
[3.1 GO 75 EC SN0 B,
Fig.3.1 Transformation rule from G(C) to E(C,SC).
a u b a a a b
o—0 % — >  o————30—>0
T delay
o G(C)

732 EBEE 34 B,

Fig.3.2 A unit-time delay is expressed as an edge in G(C).
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Fig.3.3 An example of E(C,SC).
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An example of E(C,SC) (continued).
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Fig.3.17 I-circuit and its function value table.

I A B i
[ I
L
i v
Yo

€318 TI-EEEIA Y 0 FIE.
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Fig.3.19 Realization of vy by I-circuit.
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