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EEDERBBIBEMOES L), RAKLHERNRZ HLBWEZICHER TS
EXHBRE L ST ETEY), Iy, SEEELERAEROME-MBAEITH
NHEITL-TETWSE, FIZ, FEBFEDOTADINL AT LAIZBWTEHYL
EELRHAO—D2E) EREEABOME-MEIBATH A, Ko b, Kok
B2 RBRESB RAFEUzoONT, ARFECTR2ERBEFAL 2. VISIHEZ NG
BA—F72TTAIT) XL REL TS, ARTE, HBEK BB
W, l’ﬂ%ﬁ‘%‘rﬁc: TE2ERRZFAL L, S&E/ —F "7 T TNANITY X LE2RE
T5,

BEAEER. ZARRFOMFERROHERIIDWTEIES »sHRE» Tbh
TEY, NEHRBEMFICL S FHENEMLCORDICE. STLESFONKEIH L
NTwal 2o bNREER, A—0REFOBIVBLIZEIROSDEIZNERS ¥
TV LNT, HERAZOHEELL T, HEP LB LOBDT A T X Ll
EEINTw2, CORDICE S, EE@HOBRBW L EERIC LV MEEARELFETZ L
DT, M Volderi2 K >~ TREEI NG, BRIZZSOHABFHL»NEL . Waltheric
SoTHR-BT N T Xohm S, STL(Sequential Table Look-up)i%id. &
REZFHEL»LERIEEEZFET S L DT, BemerdD 5t HEH BiEME i,
Cantorb 12 & -» TIRZE X2 B, 12 Specker® = Chen!'liz & - THE., RSN
72, %72, Delugishizd 2O HFEICA KR I —FFEEFALLAFEEREL T
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MELES 7 F . ERORAML &) BEABEORIEL IS Y ) WEMKLE
E?%éo:nem%ﬁ&miﬁﬁ&tLtu‘Mﬁ%£>77‘i&%—7wm
PAEN D LEBEABERA, ¥4 2707077 AOFHBIE L) A—0R{EERY
BLTEETAZ L2vEz 5T 6N CORDIC‘H&L:Obx'(fiLSIé'éiﬂ'F?h
Twal F7: HALLIE, EFOEBEBRBEMOESEERL., o NFHEE
DTV AHBEDPEETHERIZOWTEEL T 503,

ARTIE, BEAKEBEAO N —F72TTA T XL2RETDE, XBOT
N T X ald, Specker? FiEPIRChen D HTiEF B L 2L DT, MESE B T
R2ERFDZHMAT L I L2k, FME)REIZBT 2 ETFUHE Y )D& e %
LY HE#EF&E&ENLL Tv b, DeLugishiz, TRV 2—FFZEZFBAL T
B, NBTOFBEIIBEDN2ERE TIT-> T w50, Specker? 5 iEChen? h
B EORKROFFETIZ, BME)B BT 2 ETOE V)DOEENZH, nE Y
P OEE A EBEEOFEICOWYH 2 I30Mmlogn) D EFERHE A SR TH -2,
IS L, ABOTATY XL T3, 5FERBIZOMEEEICLS, ABOT LT
DR A KM AR, SN EER LA IR TERT S L. BRI
WL L0MmA)ITL B,

ARMTIE, 2THEfF 2T, 3TEHBEEHEA, 4aTEHHEEBAED—FT7 2T
TAT)ZLERET S,

2. % fi
21 HEEFML

BT, ERGEER. ARG EEROEICHACHEBIC LI 2ERIIOWTHE
25, HACHBIH 5L 0Nt HhBETFERACTHRSNDG, 74—k Xy 7
N—T % bt WRERRTHL, ABTIE. BREETFOAKRKfanin)id. »5
EBUTIEHBENL L0 T5, HkE(Fan-out)3FHRL v, BEIZE TN
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COABETLLNLL. ERLETOEBREIFZLv, 0, ERTFOEEII—E
HECEBOBREZ, BEROANLLENICELTXTORBENI L, &b F
(OXFELORBLOETOBEBTHZ, kRO LI LEENT T, BETH
FERREEBORBICEATLIEELZOND, 4, HETRBORFR LI,
mgEhERRTLRTOEKCTH S,
22 RNERIERBR

AR THEAT 5 TEERR . Avizienis» 2% L 7: SD(Signed-Digit) % B 14
ND—RBT, EH2DIWHRSDERTH S, BREO2ERR FAR. PBALUTIHE
22INEAE L O, FHII{LONORETH S, LB, BEi0-121THRT, T
EGERE Tlx,x~x )y, x,€{1,0,1) 13, 5" x-21 t v IiBzRT,

—ODMUR2ERRBI—DODOEERTH, —DDEEVW(OPDOARJERRTE
FTIENFTESL, FIZIF, [0.101]g, [0.11T]g,, [1.011]gy,, [1.301]gy,, [1.11T]y,
FUFN L0625 KL Twb, 275L, CHRBEI—ETH 5,

MR2ERETIE, F5LL T, Eﬁ'wfnmﬁéﬁﬁ‘itbfﬁééo HHTUE
EBOEROREIZ, BEMOERAORE, Tubb, &HIZEWT12TI2, 1%
L2 T2 NfTR5d, #-oT, »HNE2EBRDPEANOKRERIZ. WEICERL
C—EDEFERETIT) 2L TES,

BREO2EBIIZNDE L TEMP»FANTR2ER L AL T I EHTE, o
T, 2ERAP LM RJERBA~DERIZIE, BICHEOBLRII L W,

MER2ERBRD» L2ERANDEBRIE, ZON2EMOBEOBMBIZ L > TFT L
o Wi, ENfEZ L OnfiiNTIR2EBIZ. nby POFEL L 2ERICERTE
5. flzix, [1.I01)g,3. [1.T01]g,=[1.001], - [0.1001,=[0.101], & \» ) & iz
0. [0101], KEBRIN D, SOFEBRI. EXRF LI MBS L BB & R
Om)., LT AERMESZZ A3 L EREROlogn)TITZ 5,

23 TMEIEXOMRE
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BEOLEROMEIC BV TR, WLEToEHEDY, HELEBEEZHACTL,
Al LLEBEBONMBOGBIC AT I ERMZET AN, Rl TE
EBOMEIZBEWTE, ZONE®EZFAAL, LTS 21UTL 2MEHL 2w 4
T BIEeHTE, -7, HATEHBICL2EFMNE 2 HEBOHBIZRRL
(—ERFTIT) ZenrTE R,

EFr@ciil »EHLECNEER, ZOo0R 7y 7TiIb b, A7 7
1TIE, BT, x,+y, = 2-¢c,+s %D EH2, FRAMET ¢ & PRM s, 2
b, oL s BMEx LBy 05 b—AAITHENODL X3, TEEE
BUZHBVT, T 2T [0llg, & Ty, N2BHNICKRT I X TEL 2L HA
L. Fli»olf P oatEs b 25413, [c,s] #[1,11& L. Tliv oI b
DAREEH» B DHJEE. [e,s] £[0,1] £ 5. x,, y, DI H—H2TITHE 0D
EE VALY . T2 LOHETOTEMEE. — > TROWOK x, & y,, %
AN EVMBIENTES, T, sl x, 5, & x,, v, P
ODEMPHLEE D, AT v 72T, HEWMT, gz =5+, EFEFEL. PREM s
E— O TFRON 2L DR E T e, oMz 2RDDB. 7z 35, L e, DHDHE
2D MMETRBELLY, -T2z 3x,y, X,, ¥, & Xy, Vg PEODED
LEZED, TIUT. X Yy €8, Z BTN L{I,03DRRTH D,

HUAEEBOMEOMERT. 27 » 71THE, x,, 5, ) b—H»1TH
HrONE EIF, x,, y, 7L bIRHFADEE [c,s] 2[1,T L. 2N EE
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LLICHBDEE [c,s] X101 L. ZOMAFEET1] &L Twb, &T
T3, FNLE)TRIZ0OTHLEELD,

Zo&Hi, AEEROMEIZBVTIE, EkTF»rE41L »EHL 2w &
T HIENTE, -7, HECERICLZEFME 2 HBICBHRL C—ER
BT LeH»TED, | |

MEEBDKEI, BEOTAEZREL HREIIMI 2 LitE->TFR5,
22THNT 12, BIREMEROEROREIS, HRIZHEL C —EOH HR
MTHICEHTELOT, EHBELHRCHFELC—ERBTITIZLrrTa
5.

Pk, —BOREJEROMBEIC >V THh~727, IRER) > EH2FEROTR
BERTHEEHEER. 27 v 7UI BT, B THEMN LT ()& PR 2
DR OB () MK ()D& 2 b EE ). MEEI P —BOTEERTH B B
BL. FHE»ERIILD,

3. EBHBEHEBANAN—FOzT7T7ALITY) XA

3.1 EBHEHOFHE

EHR=E - In2+X 0=X<In2) IHLT, expR=exp(E-In2+ X) =
2Z.expX THHE»H, 2EBRICHL TexpREFETLHES. T RE&In2T
D), BELHKRXO0=X<In2) 2KH, KicexpXzxitHEL, TNEZEYE v
7 bk, expRZ2EERMCEFES I BARFITERTEEZE, 02X <
In24&9, 1ZexpX<2THB25H, BEHIE+ 1 BREHITexpX 21 ¥ b
By 7hL2Buicdniddvy, M2 ERTHY, ERICIIBREIHBHESIC
T250T, ARBTIZ., expX (0=X<In2) NEHEBIZIO>WTEZSL, XIIPIK
ATt v P2 TT, expX & MKAU Ty FETHETL LD LT B,
3.2 PAITNVXLDOER v

FENXD Y>0), AN>0)izxtL T, X9+1n YO=(XD-ln ADy+1n (YD . AD)
HEED Lo, XD = X0 InAD, YD = YO.AO r < k. XO 4 In YO =
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X0+ ln Yi+D L C\; 2, 22T, XO+In YO=X®4+In Y= . . =X®+D4]p YRt
EVv) 2’{#&’2%1 XO=X, YO =1¢L X**V=0:92t., X+Inl=

0+ YLD X=InY"HD bbb, Y@e+rD = exp X Lhb, 2FhH . X®
2 OIZERT T < . YO 3exp X IZEF TS,

33 IEYEEBN—FT7zF7T7ATYIL
ABOEBBEEAT L T Xaid, ROFAKIZHK) .
XG+D = X®_1n A®
{YG“’ — YO . A® =01, n)
FTRTHEHHL, 2 <X <2 B LI, XV EABRAUT -1 fr*
PTEERRCET. 2L T, BilonT. X0 OARAEBTL i+1, i+2
irr Xy (€ {101 B X 2V X g, O
KESXOLIZED. AV £ {1291, 1427, 1427} D4OOROH LRV, K
. ELRONE Y EGERARNTH . WAVEERTHE P L, FHAEL
THL, MBOERHBETHE. BTFIRTLT) XLERT. |
BB 7TLIY XL
*AH XO=X<In2):ntv 2ENE
s YoexpX(1=Y<2):BHEHMIE y b AEEot v P D2ER
*7 L T X L
25971l XEMEERXOICEHRTE(2NEE), YO:=1175,

25w 7'2: fori:=0 to n do

B 3-0 ok xv, x0

begin
KOBBIZEVAYRED D,
A=) XY, =-2 oDrE AV =127
1S [X9,=1 oex AY:=1
XY, =2 NEE  AD =142
3= X9, (=4 NrE AD:=142f
ROFEEURERERATIT ),



AT v 738:

XG+D .= X0 _n AD

Yi+D .= yi . A®

end

TREHY DL EM L2 2ERYICEHRT 5,

In AV % BEOER. TLhLEHPEANOTRE2ERE L TREL T 54

&, X0+ := XO_1ln ADDFEIZ. 23D&FE TR L ) I2,

038 (R ) s — A&

DIUR2EBRTHEZHELVMHEIILS, YD .= YO . ADDFHEIEF, v 7 be—

BOTEEROMER)EIZ L >TIITZ 5,

22, EEOT NI XLIZELCIERBEROFENHEL T,
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IX(213 =0 A =1
X gpjot1iotro
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X4, =-2 AW =125 + 010000010
X 013771070
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X 17107|0
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3 FAOYXLOEHH
BB TRLATNALN T XLTIE, §XTHIICHOWT, 28 < XD < 21 275k )
O, INE, ICETAEFENRENERIL > TAHATE S,
@Mi=0Dn L &,
20=-1<0=X0=X<In2<1=2° THE 55, -20 <XO < 20 »p% ) 3L D,
Mi=k N & &,
2 <X® < 2EAH OO ERET B &,
i=k+1 DE & A7 v 7205 ERLEY
(1) (A=) XM, = 2Dk &
(-2k<)X® <. 2%2 THH AR .= 1.2k T NEHBER L YOS
In(1-2F1) = 2k1.22%3 ... THB»5,
_2~k-1 < _2~k-1+2-2k-3+‘._ <X(k+1) < 2-k-2+2—2k-3+,,, <2-k-1
@ -1 |X¥, =1 oDesx,
—2‘k'1\< X® <2kl THH AW =1 T, Inl=0Thdb 5,
_2-k-1 < X(k+1) < 2-k-1
@) X, =2 D&,
2k2 <X gklpgk? TH ) AW .= 1428 T NEEHEBL.
In(1+2%?!) = 2K1.22%34 ... THBLH» 5,
_2-k-1 < _2-k-2+ 2-2k-3_... <X(k+1) < 2-k-2+ 2-2k-3_,_, <2-k-1
4) 3= |X¥,(=4) DL &,
2kl < X® (< 2K) THY, A® = 142 T REBFEBEM L.
In(1+2% = 2k22%1lp... THE» 5,
9kl o 9kl 9%kl . o Xk+D £ 9-2k1... <9kl
ERD, WTFNROBE L 28 < XEHD < 2kl pigg 1) 5T,
M. MEY, §XTHDI(=0,1, -, n+1)ITD20T, 21 < XD < 2IHEK YLD,
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g, SITEFLIBRZWVY §XTHDLCOVWT, XD 2/h B AL TFi-1
MBETHONTIR2ERB TR L2 L, 1ICHTIHENRMIEIZ L - TAEH
TED, OLE XDz XO_In AV OFHEIZBWT, XOAMKEBT 16
BETH»ONL EXCV A/ NBALTIMBEE T2, 0E L5912, MAUT iy
BELTI+IMBEIC DWW TERNDOHERNZEZ LB H 55, EFRIZZN
S L BB EET B,

B TRLATA T XL E-THET DL, BRONSMEYD expX 256D
EmEIZ. AOOBEEZEZRL LUINIF. 22T TH 5,

FL;)

X=X"*I4+In Y& V. Y=exp(X-X®+D) =exp X - exp(-X"*!) TH 5, LD
LD, -2™<XmHl<conl THLEHH, NEHZBEML DO 1.2714 2203 .. <
exp(-X®+D) < 14271422034 F bbb 201228 . < 1. exp(-XP+Y) <
gl g3y r% B, oT. |l-exp(X"*V)| <27 x40, |Y-expX| <
expX 20 < 27+l L 70 %,

3.5 Gl

ATy 71T, GHEOBEY L,

AT v 72TIE, BillO0nT, ADEFXO DRI AD»LEZ Y, #HLAD
HBEEIRAREEREKRATITONT, V" —71HZDFHBII nlcBIEL < —ENETE
REITITZ 5., XD 3 8 ALT i+1 HEBURZGHEETRIT S, 72,
XHVDFETIE, M BEHREH»FELOTHERBE»;BECL S, XD
Biz#onira, YCCVOFEICH InMZONUR2ENRESREHEITNLIE. LD
MEL2"BEECWZAIHTES, 712750, ABXBRIZADOEEZN»EIN
TWbNT, R)ITHLETHREL TLE®R» DV, wFRIZLTL, A—T71HS
DRI nitBT2RFR»INIEF L, R T v 72TIEIN—7%2 n+10EEY R
TOT, GFEKERIZOM). RFBIIOMYLETH S,
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ATy T3DOEME, 2.2 THENLE I 20N 2EMNBREOBHEIZ & - T

R, MEXRHETHEREACLSHEREOM). RTFHOM). HLTEAMELS %
Vi IZEt B O(logn). 78 Om)H 23 Omnlogn)LETH 5,
o T, £ LT, nEy POBEBEEY, HFEREOM). FFHOMY) TIT
25, | | | |
MR IIAMEL e VEFABEICL 22, YHVOFEIZBCT ifidd i
i+1 DL 7 HRELOT, BEREIPLERICLY, VLSI RHEHRALEE
nel HHKIZ O 2% B,

4. ﬁ%ﬁﬁﬁ%ﬁﬁ%/\‘— Kz 770D X A

4.1 MNEBEHOHE

QEERMLEFHIEARR=X-2P @1=X<DZHL T, InR = In(X - 2E)
=InX+E-In2 Th 5 » H., BAMNBInRZFETLIHE. BREX0BA MK InX
ko, CRICEBEOM2BEMANE LY, M2 ERTHY) . ERECHE
BEBHAERZTZ20T, ABTII WX 21=X<1) DFFEII>VWTEZLS,
X3P EEUTFTnEy bETT., InX 2 DMEEL Tty P I THETLILDE
T 5,
42 FHaYXLORE

£E 0 XV(>0), YO, AY>0) 125 L T, Y41n XO=(YD - In AD)+1n (XP-AD)

ﬁfﬁj&“ ] _'\If)o X(i+1)= X(i) . A(i) , Y(i+l) —_ Y(i) - In A(i) B ( é:o Y(i)+1n X(i) —
Yi+Uiln X6+Dr 70 2. 22 T. YO+Iln XO=YP4]ln XP=. . .= YO+Dp]n X@+D
PV EHEEL XW=X, YO =0 &L, X™*V =1 1F5%. 0+ 1nX-=
Yoty Inl kD, YorD = InX k%3, D). XO2UIEMTTWL &, YO
FIn X IZEM T L,

43 M¥EHEABNN—FI7z77LTVX L
ABOSBERBETL T X413, ROFLRIZHS .
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. .. . (i = 1: 2 s *7y n)
Y+ = Y®_ln AD :

{X(i+1) = XO.AD
TNTHfizl, 120 = X < 1427 ex2&512L. XO 28K #H» 1
T, MEAEUTIIH20NTR2ERBE TR T, 2L T, FiiowT, X0 o/
BALT 4, i+1, i+2 HED 320 oK x‘“i, . .x0 (€ {1,0,1) %
~o[xO x0 ) xO ) AKREEXY sk, AP {1-2-?-1, 1,1+2%,142% o
OOEDE D LB, KIS, BLROFEL TEERERNTHTI. InAV3E
BThoro, FTOREL TS, BOERHILETHSE, UTFIRTAT) X

LERTY,

x¢

MBEEATILIY XL
*AH X@'=X<1):ntv b2EIK
*HH Y=InX(1=Y<0):EPnt v b D2UEIK

KT LT XA
2T v 71: X=[01x,x ] 2 TLR2EH XV =[1Tx, % ), CEBRT 5,

YV.=0 kT 5,
AT v 72: fori:=1 to n do

Begin

KROBAIZ L VAVEED B,
((4=)XV,=-3 Drx AD:=1+21
X, =-2  Drx AD:=142%1
$-1 S XO,S1 oz AV :=1
2= X0, (S4) Drx  AD :=1.94
ROFHEE TREAEKERN TIT.
Xa+D o= XD . A®

Y@+D .= YO _1p AD
end

2T v 78: MEEBRY V2 EMLERYIZERT S,
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X% [1.T011100 0lgpo

xv Toj111000 YO o,
XM, =8 A®=1+2! +17011100 +007T7 117771
X go11700 Y® 0,0 TT0o0 7771717
lX‘21a=1 AD =1 :
. X g1170000 Y 0,0 TT00777T77
X9, = 3 A® = 1.9¢ + TOOTT“’ 00 + .0201008219
X g0go010Too0o00O Y 0,0 T07T077T701
x4y =0 A®=1 = -

X» ppt1o0Too0o00 Y® o.o0170710 0
|x®y, =1 AG® =1 e

2 | X® 010T0000 Y® 0,0 T0T0TT707
X, =2 A® =127 + 1000000 +0,0000001000
X gofooolo Y? 0.0 T0T070701
KM =1 A®=1 —
X® g Jgloo Y® o.oToToToTET
|X<s1a=,2 A® =1+4+29 - + 0,0 0000000 1}]0

Yo 0.T1 71717001

-[0.1010101 0],

+[0.01010100],

- [0.0 1 101101,

H3. RE2EXRB+FBLA-HEEEOHEE Y=-10.01010110],

Xt = XO - AV DFEIZ, > 7 N —BORELEROMEBIEIZ L - T2
5, 37, mAVYE BEDUER. T b LEHAEBOTEERE L THBL T
BLE, Y= YO InAOORHIE, 230BETE~ L5 = KGR —
ﬁ&@ﬁﬁzﬁﬁt?bé%éi DEFEICA D,

K32, EEDATN ) X212 A BEBROFEOH % L >,

44 FTLITYXLDOIEHH

BB TRLAZTLNITY ZATE, §TH {ii29WwT, 1.2 = XO <« 1494
(=R i=1DLEDA) PRVILD, ZNI3, 34NEH LA, (1283 2 R0 E
WEBEICL-TEBTES, 2/, TXTOIIZOWT. XOEHE L 1 T KA
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BT -1HEETHONTREAERRTHRLL L b, i 2B 2B ENRMEC
LoTHBTES, 2oL s, X6D.= XO.AODFHIZ BT, XO B 1
TABAELTI- B £ TH O & XX p BRI 1 CARAUTiHE £ T»0
Eu B LI, MEALTIHEB LI+ IR SV TEBNOFERNEZ 52 3
DErb by, EBCOL) 2R ERANrEET 5.

BB CRLAETAT) R - TEHETE L, BoNBEYD InX 26D
£33 AHOBEELERL LTNIE, 22UTTH 5, |
i)

In X=Y+1ln XD L O Y=In X - In X®+D ThbH, 1-201<cXo+t gl 4201 T
Hoh s, ~NEHRBEMR L DOS 20l gnd .oy Xnthconlgliy.. L 45,
#oT, InXo*<2n 20 |[Y-InX| < 2° %5,

45 FRf

27 FITOERE . nBEL—EOHERMTITL5, SELEFHRLn
CBRE—ETH S,

ZF oy 72T, HilcOoWwT, AY BXD DFnSiina» LES ). BHLED
HEBARERARNTTIOT, V—71HF O EE nicBFEx ( —EDFE
BRI TITZ 5. XA BATi+ LFELB = TR L, 27, YO+
DHETE MBI EH»ERTHL» L BB HEICL D, XGVOFFEILKH
Sn#fisr. YOVOREISHMmiF O EEMRESR+AETNIE, AHOEE L2
BEICHZLIL»TES, 2L, ADX BECADOBELEEINTVED
T, R)TFRETHEL TLERY LV, WFRIZLTL, V—T71E2 05 B
n CHATLERFE»»BRITEI, XT v 72TIEIN—7"% n BEIVETHOT, &
ERMIZ0Mm). EFRIOMILETH 5,

AT v 73NERIT, 22 TR EIIC2OD2EKOBHEOBEI & > TH
AR ETMES 2 HeEH EREOm. £FKOMm). HETERMES:
B\ 1L IE 3B FS M OClogn). T O)H 5\ Onlogn) LETH 5.
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f->T. 2L LT, nty b ORKFE. FEEMOM). EFHOM)TH
25,

EEERAEL eV EAMEICS S5, XCODREIZECT i bl
i+1 DL 7 FH»LBELNT, BEHREIALBEHICL), VLSI KEDLRAALSE
06l FRkl: O@m®) 2% B,

5. €L 37U

NEFEICARERBLFABL BB GHEBANN—F72T7TAT) XL %
REL 7=, SpeckerD HiERChenD FEL EDRRDFHEFETI, HALANFE
. BERMETMERZZA VS L, HFERBEIOM) TRFHL OYTHY . i
LTFERMESRZH V5L, SHERKREIZ Omlogn) T EFFHIZ Om? H5 i
O(nZlogn) ThHh -7z, TNIZHL, FWMOT LT XATIZ, FFHITIOM) D
$T. BHEREMOMm BRI S B,

ARMTEREL CBRERGERR - S RERGTERBEILERI»EOT, —
SR EHT, BN AHMEEHREBL T2 L TES, $. FNEN, T
EoEMBER L. 7/ BLUERT—TLRO AT ) 205 % 5 HE & LTLES
CERTE, w470 7075088280, BFRICHFEZBILL5,

L2
WHAECLAFZHEABLELORBMATOERICBHBL . 48,
AHEE— P CHERERRERDEI L5,

& Xk
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