Rk 1 1 AR

e

i

X

Bt

Krawczyk DA EICE T 5 REIED &HEEIZDULNT
On The Optimality of the Interval Width

for the Krawczyk Method

k1 242 A4 H

fee . AR HEDE phaz
RURG E K B SRR

096p134-7 TEHE R



&

REEENEA

2.1 XU OIT .o
2.2 KREOHTB ...
2.3 DXIIEE . . . ..

—a—kYVEDEA

31 FUDIT ..
3.2 =a—bUE
33 fG=a— N5 . .
34 G =a—NAEOWHAGER . ...

4.1 XU OIS .o
4.2 ME/INBMRIFEEL ...
4.3 EEMEEEE 7T T7F v 7E L
44 277F v ORMBBIZ L DMEORIAF .. . ..

D3 7FVIEICODVTDER
5.1 IXUDIT Lo

5.2 I .

11
12
12
13
13

15
16
16
17
17

19



6 HIEXRER

6.1 THETTIITOUNT .,
6.2 BUEZEBR . . . ..

6.3 B

7T FED

HEE

S Xk

23
24
27
27

29

31

32



y

5l k=1orsT L
6.1 XREOEY GTOA A=Y .

6.2 EfiEL OEBERIRIIEDT 77



1 [[T=1




BUEFHECHV SR D EKMEIL, VWi 2 3B NEATER TR SN, Bk o [
DFRIZEE DR D ETITb 5. 2 & BURO R EHZ FVTIT 5 B, IR/ MK
RECIELPIL CHESINS. Z 2T, #HEMSTHE > ZE/INMEEITARBETH LD T, 21
720 CIEEF R F O MBI 2 2. & 2 C, SR/ NS A i & 32 X [E O I EeE
ZOMBEOMRE BHAL D EWVWIT AT TRETN TE T,

BAEFBEIZ BT, R AT 9 & AR Z OFE ROBEEZ b FRFHCHET 2 X 52k
LA PR L CR BEORGEAT & TR & FFOY ) iIT Rl R A E RT T D R ERGES & 3K
EFHEOEBUZ BN Tl b AR DEERFIAD, KEHEEN 2T b 5. KEEE & 13,
EHEE [T, £ &) 2 003 B/ NS CHEN - KBTEB L, 20 KRR L0
IEERREOHEREZ [HERRE L CTAVELIEAZAETIL O] ERTHZ LITK
DITONL2HDT, TIXKHEZEDILREEZEX D] LW ZEITESINTWND ., TEDO+5350
XN, KDL D ETHEBBADLZ LN RINIUIEH L+ THD. Kidx ik
E 2 H120%, T OMAIEES EZI 2T U s 720,

LU, KEEEICOBERFEL, 20 2L LT ENICHAESN EKMIZTEDEL S
LHDOO, XEEABEHIZIAK o TLE I T ENZVEDBET bILD. ZIULFHITEED
B2 FHES 25672 L, ELEAIIE O IR X 2 - 7o S IS BE (LT 5. il & LT, B%K

flz)=2* - 22

D%, X[ [0.9,1.1] CFET HRHEEZZZ L 5. KEHEDOERICESTHET L &,
[—1.39,—0.59] DL H1Z72 503, DKL, [-1,-0.99] TH Y, FIZ 8 05 DX HMEDR &
DD ENIND. ZOBEGIE, 2008 22 & 20 BFEIT x DR THWIFEER & 5
ICHE LT, KEEEICRT 2E CIX 2 2 BE L TSI U CHEZIToCLE D
ZEIREED & 5. Z ORBIC KT D728, A IRRSCHMIE X 0fRE CE 2L, £ DR
BV T 7 F v ZIECEELTWE. 7 57 F v 2L IL, & 5K T IcoWWC, KREATH
M L XEEH] K #EHL,



DRESLT 2B LY EOMRE EOXEEZ AT 5 HETCHD. 22T, HHXET &
FE DL IITENT RV fliF =2 — N VIEQOINAERIZBW I XHEEE LT (> 0)
FHVAZLICE s TREZHEL TOAB SIZUTOL JICEBSRA TV S,

f i R® — R™ % 1 Bl FTREZR B L 975, ARRIKICEZ A OB IERIE 2K

f(z) =0 (z € R (1.1)

BT (L.1) RO c N 52 DN & L & fi(o)™ OUEUTHIE 5 & | KIEIE §
i e 28 BT BRI,

5= pllL71f ()] (p1E 1 &0 KX 2R (1.2)

DEHITL D, SHITHBRINC p= 2 2 BE L X

[_1’1]
T=c+¢
[_171]

NICEDBNPFIET D2 ERENEFSbhTN5.

Za— b UAETH, TEEE 20 € R T58 2 =20+ h D3 (1.1) KD LY BWIT{LUAF
ERDEIIChEEDDZEEZZTVDHDT, HRIZIERD L HIZLThERD HEEL
D, KEEE LT (i) =a— N BEOBEROKRES (= |L71f (z)|)) AV 2D Y
ROLIITHEONDD p=2 LWV BIRIRZL THEHETHLD0E I,

AFECIE=a— N EOXBRTCHL 7 77 F v 7IEORXREORY L T=a2—Fh
VIEDBTERD 2 (DRI W T, KA ITEIC L 72BN T &, BRI R ETh
X277 7F v 7 DIEO@AIAID LT VDN L 5 EBREVAIED & O WD H BEE
L 7z, B il K EEDS B2 C &l M RO SMIRRICKT 27 7 7F v 7 Ok
RV THROFERZFIET D) T A M, LV BWVEREZELNZ ENTREN .






2.1 LI

ABFFETIE, KEEEZ b L IFHENED b 5. XHEEED, FE/NUREEIC BT 55

DFADHIRZAT O TLO DKWL FIETH L. UT, =a— AR 77 T7F v 7 kDY
i e L CRKHEDOFHHAND AD.

2.2 [XREDERBA
X[H & 1X

[z,z] ={z € Rlz <z < 7}

ERINDLIAXRBTHLHETD. E Lz <7e RT,ZTNENDOXHO s, b

e & S
Z LTS5 UT,

2] = [z,7]
TRHZERTHDOLETD.

o= ERDEM o] HAKBE VS . MK 1 >OERTHDOT, AKE [o] 0T
FlE LB LICT D,

K [2] IC WL FOE#ET 5

) =72
r(a]) = 255
mle)) = * 1
B I KE [2] DEAE, HA%, e )

2.3 RXEEERE

2 SOKM o], [y] B8 5% biLE &, 20 2 >ORK MO MAIEEZ K CEHTS -

[z] o[y] ={z oy € R|z € [z],y € [y]}

(o € {+7_7X7/})
8



THEREEEL WD ZOERTIIKEEEILERE O EHIHAZ L2V & ETTE RN
L ORHIRE B X 505 IRDARSLT D -

zl+ [yl =[z+y,T+7

o] -yl =[z - 7,7 -y

z] x [y] = [min{zy, 7, 27, Ty}, maz{zy, TY, 27, Ty}

z)/[y] = [=] x [5, ;] (0 & [y])

T KHEEES AREIO ERHATEITCE L LN s, A (F2.1) L RE (£
2.2) IZOWTE, TBE DT LY DR WFHCHEET 25 i HEICET 5.

[
[
[
[

% 2.1: KR [2], [y] DFRE [2] x [y]

y>0 [yl >0 y<o0
z>0 | [zy,Z7) [Zy, 7] [Zy, zY]
[z] 5 0| [zg,z7] | [mun{zy, Ty}, maz{zy, z7}] | [Ty, zy]
z<0 | [z7,7y] 27, zy] 7y, zy]

# 2.2: KW [z], [y] PHE []/[y]

y>0 y<0
x>0 | [z/yg,z/y] | [2/y,2/y]
[z] 30| [z/y,z/y] | [2/7,2/7]
2<0 | [z/y,2/y] | [2/y,z/7]

XEEBEIC DWW, A& RIS T 2 BERE

[2] €[], ly] € [¥'] = [z]o[y] C (&0 [y] (0 € {+, =%, /})

yIAY S AVAS RVAR



F 7, I & R B L ASHRRI & RS A RIS RN D
[2] o [y] = [y] o [2] (o € {+, x})

[z] o ([y] o [2]) = ([z] o [y]) o [2] (0 € {+, x})

LW UINE & IEDHTTIIFEL 2. 7205 —[z] = [~z, —z] TH DN,
0=1[0]Clz] —[z] =[z - Z,Z — z]

1=[1] C [z]/[2]
ERDTENDND.C DEFIL [z]) NAXEDE EDHRELT D,
F7o, SBHTS KEEEICH L TIRNLL 2. 2O D RO SELRIA RS 5

[2] x (ly] + [2]) € [o] x [y] + [2] x [2]

Z ORTE N, IR K [y & [ BACHEE ok XTI 5.

10



F3E

Za—hk2EDEA

11



3.1 [FL®HIC

777 F y 7IEOHEMPCALEN, @iF =2 — F V ERQERICHEIT R DHEDTZDIL,
=a— b UEPOBRBICAD.

3.2 —a—bkUik
zo € RM % (1.1) ROELIEE U f'(20) £0LT2. ZDEE 2y =20+h D, f(z) = 0D &
DERWIEFEE R DL )IChEZEDDLZ L EEZEX D 15 1 FEGEDFAIEETHDH I & LV
f(@1) = f(zo + h) = f(z0) + f'(zo)h + o(|h])
CHBNE flzo+h) F f(zs) + f(ze)h EIFBIL,
f(zo) + f'(zo)h =0

ICEoTChEEDD. IZIEL A - 0DEE, ofh)/h = 0ETD. fl(zg) #£0 &V IKE
£V,

f(z0)
h—_
f'(o)
ElBH. . LoT
_ . [f(=o)
T 0 f’(iBo)
LRD. TITHEERO=2— N BEOHE LA % Df(x) OBTHI Df(z) TREHRL

5. 712U, Df(x) 1L f DAz BT DY 2 BIFITh D, S5IC

g(z) =z~ Df(z)~"f(z) (3.1)
o SRl - v
z1 = g(zo)
LEMND. CNEBDIEL T,
Tni1 = g(2) = 2o — Df(2n) " fl@n) (n=0,1,2,--)
DEI, T D% & BIREICHE L TW FIER =2 — U ETH D,

12



3.3 fEZ=a—hk2iE
Za— M EDOERE L TROI S FIELZEZ LD, G % nxnERITHIE L THE
o(x) =2 — Gf(2) (3.2)
B BRIEHEEE LT
Tpi1 = g(z,) =2, — Gf(z,) (n=0,1,2,--)
WD R G =2 — N EES ).
G = Df(sco)f1

EFTOHER,GE Df(z) DAL LOIERLE T HHERZ.

34 fH=a1—bFVEDOIGREE

WO Y 2 LT Df(z) % f'(z) & EL 2 20T 5. HNIEgm R 5 5
Za— NAEDRBORT 2720 DKM EZ X D720, fig/NERIEEZ AW 5 . #E/N G4 R
ZHRAL TG =a— h AEBIBRT 2002 W 2R ERLE L CUL T 2R T

M LR LR TH D E LT, B 2o ICHL, 55 6 > 0 BIEAEL TRD KM% 72
THDLT5

B = B(z¢,0) = {z € R"| ||z — zo|| < 4} (3.3)
ETHEE,
BcClI (3.4)
max I -Gf'(z)|]| =k <1 (3.5)
[GF (o]l + 45 < & (3.6

13



IOl E f(z) =0 DEDHE 2 1% B NI 1 DIFEL | BAZE 3

|G (o)l
1—k

lzg — ™[] <

(3.7)

N A/BVASS

|G f(zo)|| 13 (f6i5) =2 — b VIEDEIEREDRKE Tz B LWVIEEET HIVE, Z0fE
EER/NSNHDEEZBND.

Z DO EHETITITESE 20 DU B NICEHOEPFIET D0ENEHEL TWD. LAL S
D&Y FITREN TV, SR CTIEFREA T < BRBRIVIZ 20 23 ROVITEUE T HaLid,

8 =2[|G f (o) (3:8)

LIRS E BRICEDOBNFETAZEN SN L EDLNL TS . DENV 2 Coa— Uik
DEEED 2ERHNLNTNWEDITTH L. ZHIXEEEOBEESTH 1 BHOBATHIAE
RCTH L. ZOBHRTIIEM (36) 13k < L &%,

14



DSITFVIENDEAN

15



4.1 [FLC®IC

(ffi%h) =2 — b IEOWHEHDO S %, KO EZFHTHh oBRRE CHMT 5 FEL L
T AETIE I 77 F v 7IEZONWTHRDS . 2L, == — h VIEOXBERTH Y |, MG
BFEEE RSN TEDRE ZFHXMEE £ T 2 HIETH 5.

4.2 fENBRIFE

TR 7 7F v 7 IEDRIOEHEDOIZODHHET 5.

HA g \CARBEDSIAET D EE RIS 2 EHE R REE LV ) LU TR DM/ 544
EHIIABAERDOH TS, Kb EARWLOERHR LD TH 5.

X % d(z,y) & HEHEE T 552 MRS Lg: X - X 22 TDz,y € X ITHLT

d(9(),9(y)) < ad(z,y)

T X IORBBRETDH. 1L a<1&T5. 2DX57 g /N E NN T a %
M/ NEEE NS ZDORE LA ALY 5

1. g(z) =z 2729 M o (REIR & WV D) S X ITHE F1ET D,
2. 2o & X NOEEDRE L, JF {z} &
Th41 = g(wk)

TED D& o 13 o ITPORL | & DIRIHEE IS

a

d(zg,z") <
TIN5,

3. X WOMEZD A 20 (K LT

d(g(o), zo)

d(zg,z") < "

16



ZDOEBIT BN T, AT

X . RPNORA%ES
d(z,y) : ||z —vy| .72 /v |z|| = maz|z| (KRIE S VL) TED D.

DEITFHAEZD.

4.3 FHEEEEISTFVIE

£9, KEHEAICRT 2 XHEEDOHKRE Iz 2 BRI HiEE U CEYEERIC OV TR
ND. 7 T77Fy7ilEE=ma— b ABCEHEERZERTLZ LI Lo THELILD.
X=R'"Y=R"DCX&$5.LUTF,I(D)TDRNOERZHAXMOELSERTZ LI
T5.I(D) 06 [(YV)~DEREXE G/ E NS KHEHRF . (D) IY)Rf : D>Y
DXEEETH L L1L,2TD T € [(D)IZOWT F(I) D f(I) BT HI L&) .

m : I(D) =Y Zm(I) € [ ZWT-IEREOEELTS.f : Do YITHLT,
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K(T)=c—L'f(c)+(E-L'F(T))(T-=¢)CT
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&R FARICHHEHMETERL DL TOL IR D.
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NT)IZK L Th,a = 2 THIULZORERIIRLYMLDOE NI ETHD. EBILr T
F v 7 OIEDEIIAR (4.4) KB LHRFTNEFZD. ZHICEY =2 — F VIEDEE
B0 2 fE0KEMEIC SV CHE ETIIRE T,

WETIL, ZDEEE S LT o DEEREIZOWNT, BIEEREZE L TRLE. ZDETH
RIZANFZONT, RETRTNE L FAROBKREZ R T HLORELNIUE, =2 — F U ED
BEERD 2HEOREHEDIEAN TEXILbDEEZILND.

21



0.8

0.6

0.4

0.2

T T T T
Maximal
| | | |
1 4
alpha

5.1: k=t r o7

a2

22




RER

e

23



6.1 OS5 LICDNT

70s T AOEHNE, 52 N HEBER f(z) = 0 DEOME o & TR c DEERED
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