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=709. 3125+1656-Z—+1250<%>2 +360< b) +35< b)
C-y =2 (576-+-5602—4022—702%) —418.6250
<2+—) 576+560<2+ ‘ —40<2+ >2—70<2+—Z.>8}—418.6250
—1533. 3750+96———1360<%> 4;00(%) —70(%.)4
Co' —2(816—80z%) —398
=(2+—Z—>{816—80<2+—Z—>2}—398
=594—144_;7’~—480<.‘;_>2 —80(%)3
CY =z (576—560z—40z1+702%) —147. 3750

=(2+-2.){576—-560(2+ -2 >—4o<2+7")”+70(2+%)’}—147.3750

89

(1-2.8)

1.2.9)
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——435.3750+96% 1 880( -4 )" -+520(-L)* +-70(-4- )
Cy =2( —144+70z+802* —35:%) -+ 46. 6875
=<2+%>{ 144+70(2+ )+80<2+ )—35<2+%>3}+46.6875

s s2rg w5 )} mol 4 52

D’=1680

ELTL®»EINDD, bitogkfEz (1«2« 5) RcRATHIE

62
=0 (= g+ ) 9

283, ¢,

+< 840 ¥+—1€80—) Yed +bH
283 398 Co

(= ga0 810 540 T6007)
283 398 283 . C'i

+< 840 840 +W+_+ 1680 ) Yol 1351
283 398 283 62 . C's

st BTt ot By Tiay) Yo
283 L, 398 , 283 62

+< 840 _'_W_I_-SE_'_ 840 840> YaH 1+ 56H

C ” ) Yoy

+ ‘ } a2

Lot (102:2) Ri2XoT, VORRO2EDISITHIZLND,

Vv =—»”—SiH ydx

4 0
=T 1680 {( 1244+C’ 2) yan + 1680  yemiom
+(442+C' _1) Yarr vom + YaH +65H
(12384 C0) Yarrsan +
F(1804+C"1) Yertsoon jooa-z2em
+(1680+C's) Yorrs a1

Tibb, LR xr ZHEAE LT, DT 0H HfgicllAzZ &0, £oREBROHEEIZ (5 R
3 OESAREE L LV RBEOREBEO-RRATH S,

e VE, @=0.02, =0.1 3L, Tibb, BEYIOHE % % X0 0.02H OfF
Bz L, DAFO.1H [ xe, 2, oo y Xk EbE, (129 X»bd
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C_s’ =709. 3125+ 1656(0. 2)--1250(0. 2)*-+360(0. 2)*+35(0. 2)*=1093. 4485
C_v =1533. 3750+96(0. 2)—1360(0. 2)2—600(0. 2)*—70(0. 2)*=1493. 2630
Co =594—144(0. 2)—480(0. 2)*—80(0. 2)*=545. 3600
Cy' =—435. 3750+96(0. 2)+830(0. 2)*+520(0. 2)*+70(0. 2)*= —376. 7030
Cy' =118, 6875—24(0. 2)—290(0. 2)*—200(0. 2)*—35(0. 2)*=100. 6315

b fEz (1« 2«11 RicRAThiZ

V=0.7854-0.1H {O. 5771y0. 02 =H {O. 04533y5. 0211
+1. 1518y0. 02 40. 110 =+-0. 09046y0. 022 40. 11
+1. 0615y0. 02 1 0.2 +0. 08337y0. 028 10. 25
+0. 8496y0. 025 :0.31 +0. 06673 y0. 022 10. 30
+1. 0599y0. 0221 .0. 41 +0. 08324y0. 021 1 0. 41
+1. 0000ys. 0227 40.55 +0. 07854y0. 031 10.51
+ 7 Yo.oamio.en + 7 Yo.o2mie.en
+ M Yo.oemio.tm ) + 7 Yo.osHr0.1H
+  / Yo.osmio.sH + r Yo.ozmyo.sm
+ 0 uowran ) + 0 oo | (1.2-12)

LR, COBEOKBRTHD, yORMEZmE L L, HemE+h, Vizm BACh &
BHL5,

LD L kD, BMRE VI, FIEORIELMNICH T SEEME L, FRICHS Uz kR
LOEME LThzabhdh, FRic LT, HH 0 b DEZPXHBAOKERL L D5
LENTED, VE, @ b KOWTTFROXIBMAEEZDLD, ThLROEHELDONTD
KERE2BETDE, DOFOLHITHS,

a=0.00 a=0.02 a =0.00 a=0.04
<b =0.05 <b =0.05 <b =0.10 <b =0.10
a=0.01 a=0.03 a=0.02 a=0.06
<b:0. 05 <b =0.05 <1;:0. 10 <b:0. 10
(r-1) (1.2)
a=0.00 a=0.01
<b =0.05 <b =0.05
V—H { 0. 013680 V=H { 0. 022660. 017

+0 04617_))0.0511 +0. 04524_’)’0-01H+0-05H
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+0. 04282 yo.108
+0.03199 yo.15x
+0. 04204 yo.20m
+0. 03927 yo.05m

~+ Yo.80H

+ v 3o0.95H

+ yu }

1-3]
<a=0.02
b=0.05

V=H {0. 03440 yo.0x

+0. 04105 yo.031+0.052
+0. 03950 yo.081+0. 105
40.03700 yo.082+0. 152
+0. 04042 yo.035+0.208
+0.03927 yo.o350. 52

+ Y0.02H+0.30H

+ 7 Y0.02H +0.96H

(1-53
<d:().00
b=0.10

V=H{0.02736 o

+0.09235 yo.14
+0. 08565 yo.zu
+0. 06398 yo.35
+0. 08408 yo.4:
+0.07854 yo.5u
+ Yo.6H
+ Yo.7H

-+0. 04169 yo.017 0. 108
+0.03336 yo.012+0.157
+0. 04162 yo.01240.207
+0.0392  yo.o1m.0.257

+ Y0.01H +0.30H

=+ v Yo0.01H+0-95H }

(1.4
<a-——0.03
b =0.05

V=H {o. 04935 yo.00m

+0.03283 yo.08m.0.050
+0. 03636 vo.0sx10.108
+0.03724 yo.08m10.158
+0. 03815 0.0 0308
+0. 03927 yo.08m 40.250

+ Yo.08H+0.30H

+ v Y0.08H +0.95H

(161
<cz:().OZ
b =0.10

V=H {0. 04533 yo.001

+0.09046 yo.021 1018
+0. 08337 yo.0240.2
+0.06673 yo.0a10.21
+0. 08324 yo.02m10.45
+0.07854 yo.03m40.58
+ 30.03H +0.6H

+ 7 Yo.025 +0.7H
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+0. 07854 Yo.sn +0. 07854 yo.owlo.sli
+ Yo.or + Y0028 4098 }

+ yu }

(173 1. 8]

2=0.04 a=0.06

<b =0.10 <b =0.10

V =H {0.06880 3o.0u1 v =H {0.09870 yo.4ia

~+0. 08209 ¥o.04z +0.17 4-0. 06567 yo.06z 4015
+0.07912 yo.04x 10,25 +0.07272 yo.00m 1021
+0. 07400 yo.04m 0.5z +0.07448 yo.061 0.3
+0. 08083 yo.040.42 +0. 07630 yo.06r+0.4
4-0. 07854 yo.04mr40.58 +0. 07854 yo.06m40.58
+ u V0. 045 4.0.6H + Yo.08H +0.6H
+ 0.04H +0.7H + Y0.08H10.7H
+ Yo.04H 0. 8H + Y0.08H 10.8H
+ Y0.04H 4.0.9H } ' + 7 Y0.06H +0.9H }

1.2.1 b (aH, bH) BOKBER, 402

AH @) LD UIkBERE, BEE2BI0EREN ETRKEVWBEZO2VWTDED TH - 7=
B, DEL, nBAThI D HPIVBETRTERBREZ LD TH LS,

BIEEALIZ DOV TIZRT OB A L FRRIC 20 & DeH sz Bz xn s L, UF bH G %2, %s,
------ BEBHTELT B, IOHFCOVTE, Bl AR LDEINDXSIT, FKEE Forsyon,
Tarrs oty o & UC, FFFHBOWECLLET S SEOBEIELZ L LY, HEEML k5
HifRE LTk 2 kB2 RET 5 et
%, MIOHETH VT, ZEFEEHEOH
sEic S EOHAI B 5 BEIEE 3 b 3
WREZED I E7283, OB, BA
DB O BB VIE6 L5 X 5§ <7k
WA THSLE»S, k=5 L LTI LR
DyEEZ BTV IR LS EE &
%o Zam Zosw  Zos Xomw  XogH REEKRTHS S, @RHZ 2 5HEIMI

Bo1-4 EELRET S LTHOonD, £DES

Youn

I¢
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BREOEARKE N LITZOE Ltk bbhinl, %7, HNOEEOARZ LS
X5HEETDE, SEBEROE®RSIRIL-TLED,
Tiabb

Yy

I:S ydx=I (1) +I (2) +I(3)+-

*o

LT I o&SEEREZ

¥ay JoH YoH +3bH ¥am 1 DbH
1(1)==Sx "2y, 1(2):=Sx T, 1(3>:=§x iy e
0 aH +%bH aoH +§sz

EL, FNFhOSEEREZ D LHBDKI, k=3 & LT 2WRMRALHMIES 2 &itThid

I(2) :‘Qg{ C_1¥Ver + CoYorrsom + C1 Yot om0 }

I3 —¥{ C_1Yarssn + CoYorrsaog + C1Yerrsom }
Lizhis T
J =I2)+IB)+I(4) ++++--+
bg {C 1Yeu+ (Co14+Co) Yerrsun+ (Co14+Co+Cr) Yorison
b (CottCotCD) Yemasss 4 v e } 1.2.13)
7o, I (D) i
= bg{ {C~1, Yarr + Co Yaron + Co yaH+2b.H } (1.2.14)

LLTL®EINDeD, &omE I 1, (1-2.13) K, (1+2-14) Kick-T

MJ[{__CI-+ C. }ym
+{y (C1+C0) +3,C | amson
+{-L (Coat Cot- € + 5,0} yusun
+L%7C1+Co+00}ywwm
+{

" } YVaH 1 46H

...... ] 1-2.15



LLTLdEhs,
HoFHEREZMEET 50 b\, ThEh 3fEOH

BOBRROEZ0L LT, FOWMAD245% —1, 123k
E I @), T @), oS LTIEEL1D k=3,
2%, (@ B) = (— ) OREMEATE B0,
Co =22
C = 1

D =24

Cai=1
E7e, T (D wxb5 258 D/, O, §ioHE &Rk

C—RBLZIDBVTOTDISICd EDdDEN S,

bH ZBAFIDFEIT ENIE, % 13,

Xemon % 0 L%,
— (1 +Z—g> CHTET B0

@ p ={- a+2, - 11

XaoH +bH

ydx — ydx

SxaH+bH
FaH +LoH

XeH bH
S + ydx =
%0

*0

%o XeH +%bH
=— ydx + S ydx

XoH +bH XaH+bH

zzie, 1+7;‘—=z Lk

95

XaH +%bH -
ydx=I (B)

ydx=I(A),

XaH +bH

XaH +bH

EThiE

1

I(B) = S_Tydx

0

1Ay ={"yax

Tisbb, I (A) iwo>wix (0,
5inb
C1(A)=—z (3z+22%)
Ci(A) =—z (12— 42
Ci(A) =—z (—3z+22%)

D(A) = 12

Xan+pH

L

(1-2-16)

—2), 1 (B) icowTix (0, —_é._) DIFREAMHR T &



.t =~ (-3}
G (B) = ~%{12 4(—_;)’}—5 5

6 ® = {33 jos
D (B = 12

LiettoT, (=2 —5) A B8
C' 1=z (3z+22%) ——1>
(g ){a(i§) ol
8

=12-2+9(-2 )" 42( 0
Chr=z (12—42*) —5.5
~(rg) s+ -2
2s-n( £ (5]
C'1=2z (—32+22%) 4+0.5

=(1+-2){-3(1+-2) +2(1+-2)"} 0.5

=—0.5+3<%) +2<_>

D’'= 12

LLTL»ENGRD, Lieo&fEz (1 -2 +15) R Az

1=sm{( )+ ) v
)
<214+24+24+%)y“"”
+<214 gi 24)“‘”’” |

+( 4 ) Veritomw

e }

121D

(1.2.18)

Lo, (1022)Ri2koT, ZOBGOVII2EDLSTLdizzbhb,



97

V = Z- . %{ ( 1 + 2 C—l/) yaH + 24 yaH+3bH
+ @3+ 2Cy ) Yersom + 24 YaH 458
+ (24+2CY ) Yemsaon + e } 1-2.19)

FTisbb, ER vr 2ERE LT, DT OH MRBIAZ &V, Z5EHEHBOHMEC(3 A
2% DBITHBREEZ DLW IEEDOKRKEO—HRATH S,

(1+2+19) Rick -C, MOBA LR HE 0 b Ok IkEREDL B LA
T&%, VE, ¢ b2V T TR LS BHMAERZ DD, TRFhOEET OV TORERE
LEDBLEOEDEBDTHS,

a =0.00 a:0.067 a=0.00 2 =0.06
<b==0.15 <b=0.15 <b-—:0.20 <b=0.20
a=20.02 a=0.08 a=0.02‘ : 2 =0.08
<b =0.15 <b =0.15 <b =0.20 <b =0.20
a=0.04 a=0.04 a=0.10
<b=0.15 <b=0.20 <b=0.20
(1.9)] (1-10]
a =0.00 a=0.02
<b =0.15 <b =0.15
V =H {0.04418 5o V =H {0.06150 yo.uz
+0. 13745 yo.158 +0. 13526 yo.02840.158
+0.11290 yo.30m +0. 11347 yo.025+0.808
+0. 11781 yo.450 +0. 11781 yo.02m10.458
+ Yo.60H + Y0.02H +0.60H
+ v Yo.15H + Yo.03H 0. 75H
+ Yo.90H } + 0.02H +0.90H }
(1.11) (1 .12)
a=0.04 a =0.06
<b=0. 15 <b =0.15
V=H{Q%%5mmy V:H{Qmmowmg
+0. 12832 yo.00m10.15% +0. 11608 yo.06it 0. 151

+0. 11537 yo.045+0.308 +0. 11887 yo.06m10.507
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+0. 11781 yo.04m10.451

+ Y0.04H 0. 60H
+ Y0.04H 0. 75H
+ Y0.04H +0.90H

[1.13)
<(Z:0.08
b=0.15

V=H [o. 13512 o081
40. 09798  yo.opr0. 152
+0. 12426 yo.001-0.501
0. 11781 yo.0ms0.451 -

(1.14]
<a=0.00
b=0.20

V:H{0.05891 o
+0.18326 yo.uu
10.15054 yo.qn
+0. 15708 yo.61

+ YVo.sH

+ Y }

(1.16)
<a:0.04
b=0.20

V=H {0. 09524 yo. 041
—+0. 17656 yo.04m10.28
+0.18164 yo.oum 0.4,
0. 15708 yu.oumsorcn

+ V0. 04H +0.8H }

+0. 11781 yo.06z+0.45H
Yo.06H+0.60H
+ v Y0.06H +0.75H

+ V0.06H+0. 90

+0. 11781 yo.0810.608
-+ 7 V0. 08H +0.76H

+ Y0.08H+0.90H

£1.15]
<a =0.02
b=0.20

V=H { 0. 07582 yo.011
0. 15095 o.03 0.2
0.15232 yo0.00140.1
4-0. 15708 yo.02140.51

+ 7 Y0.02H +0.8H
(1+17)
<a =0.06
b=0.20

V=H { 0. 11734 yo.06s

+0. 16771 yo.06m 0.28
+0. 15478 vo.06m40.48
+0. 15708 Y0.06H +0.6H

+ Y0.08H +0.8H }
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(1 .18) (1 -19]
a =0.08 a =0.10
<b:QZO <b=&20
V:H{QM&GWMM V=H{QNM7WMH
0. 15478 » yo.osmrs0.31 0. 13745 + Yo.1m0.01
0. 15849 « yo.0srs0.41 40. 16363 + yo. 140,42
0. 15708 + yo.050.61 £0. 15708 « yo.1srs0.61
+ °yo.osH+o.sH} + * Y0.1H1+0.8H }

1:2.1 ¢ (eH, bH) Bk, 03

DEokEERIE, £EHZ 25 MEZEELT, £03 LITEBINIOTHDN, £OX
S IBTIREHE DE W RKEREZ 2L EDTHL 5, Fo~wr WIC & SHIAIRIC 10 HEHE
EOZ% H b WRERIL, Thae—BNEBT Lo TR0, b=¢(H) L LTbbbTik
Tih ), WM 2T HDT, @, b LONTHL DhOEHEELThLDHTE
Z¥5,

3, a=0, b=0.1rL7285I1c>
WTHELTHL I,
z DA DHIERLL R KO T O EN,
™Ml -6DEKVTHD,
P

I:S ydx

0

=ITD+ID+I@)++1

i
Xo X0MH Xogu Xo3H X04H X05H X0sH XOTH XosH XogH XH

: %0.15H
I<1):S ydx, M 1.6

X0

X0.25H £0-35H - xH
12 :S ydzx, I® :S yd x, oo I1(9 :S ydx

X0.15H X%0.25H X0.85

@k®%%ﬁ%%&wé®m,ﬁ%?éSﬁ@ﬁMﬁ%%%vn@,§1'24a®%é&m
iz

I1(2) =%{C_2_yo + C_ 15018+ Coyo.an+ C1 yo.sa+ Czyo.m}

I1(3) =&—é£{c_gyo.m+c_1yo.m+ Coyosat+ Ciyo.aa+ CaYesn }
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I(4) —-(—)—'ll)—H{Cdyo.m-l- C_1y03a+ Coyosn+ C1yosa+ Czyo.sa}
I(5) =O;g{—{C-zyo.zH—l— C_1v0.45+ Coyo.sa+ C1yo.en+ Czyo.m}
I1(6) = 0. éH {C _a¥0.45+ C _1y0.58+ Coyo.sn+ C1 Yo.72+ Ca yo. BH}
(M = 0. ll)H {C 2 Yo.51+ C _1 yo.6t+ Co Yo7+ C1y0.85+ C 2 yo. 9}1}
I8 = 0. ZI)H {C —a %068+ C _1Y0.78+ Coyo.sar+ C1y0.08+ Cayn }
L7z o T
I(2) +1(3) 4 + I (8)
_0. lH [C 2 %0

+(Ca+C ) youu
+(Ca+C_1+Co) yo.2m
+(Ct4+Co1+Co+C1) yo.3u
+(C3+C_14+Co+Ci+Cs) yo.ar
+(Cos4+Co1+Co+Ci+Co) 3osn
+(C a4+ C_14+Co+Ci14Cs2) yo.ex
+(Cot+Cot Ci4Ca) youm
+(Co+C1+Cs) yo.sm
+(Ci1+Cs) yo.om
+Coow | : (1+2.20)

IQQ) iz>nwTiE, FRINLEEE D, ¢ 3T

=0 lH [C o yo+C_t" yo.16+Co’ yo.21+Cy yo.sa+Co" yo. 411} @a@.2.21m

Ei, 1(9) wowTid, ERAINLREZD, ¢ LhiE

0.1

19 =27

{C Yo. eH-I-C L Yo 711-|-C yo 311+C yo 9H+C, yH} 1.2.22)

LLTLDINE»S, £OmEIE, (1+24:20), (12-21), (1-2-:22) KR
OFE L THIzbNS5,
I@)~I@)KOMTH,%1-10(%ﬁ)=<—

b, 3xAZETHIE

L 2] DEEB LBV B R B 2

I\D’P—‘



I +I@) ++1(8

_01H( .
=840 {< 62) o

+(—62+283) yo.1#

+(—62+2834398) yo.31
+(—62+283+4398+283) yo.3u

+(—62+283+398+283—62) y0.11
+(—62+283+398+283—62) yo.51
+(—62+283+398+283—62) yo.01
+(283+-398+283—62) yo.7u
+(3984283—62) yo.ox
+(283—62) yo.0m

F(—62) yu }
= 0.1H {~0.0738 +1.0000 yo.cr
—0.2681 yo.11 +1.0738 yo.rm
£0.7369 yo.01 +0.7369 yo.m
+1.0738 yo.0n +0.2631 yo.0n
+1.0000 yo.m —0.0738 yx
+1.0000 yo.5m }

I i<z, (o ) = (—2, —%) DFRENEBNENE R

I z%g_{ 3783 o
18178 youn
+3168 yo.24
—2322 yo.su

+ 633 yo.n }

= 0.18 { 0.4222 5o

+0.9127 yo.1n
+0.3536 yo.an
—0.2592 yo.01
+0.0706 yu.4x |

72, 1) CHLTE (o B = (L, 2) OFESEL BN

ORI

—~2322 youn
43168 yo.0n
18178 yo.ox
+3783 yu }

—0. 1H{ 0.0706 yo. s

—0.2592 yo.m
+0. 3536 yo.sx
40.9127 yo.m
+0.4222 yu |

101

(1-2.28)

1.2.28)

(1-2.25)
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Lo, (12423, (1«2424), (1.2+25 R0, T

I =0. 1H{ (—0.0738+0. 4222) yo + ( 1.0000-+0.0706) yo.cx
+ (0.263140.9127) youn 4 ( 1.0738—0.2592) yo.rn
+ ( 0.7369+0.3536) yo.s + ( 0.7369+0.3536) yo.sn
4+ ( 1.0738—0.2592) yo.sn + ( 0.263140.9127) yo.0n
4 C 1.00004-0.0706) yo.sx + (—0.0738+0.4222) yu }
+ ( 1.0000 ) Yo.sm

FThbb, LRIV OHEOVORIE, 2EFDXS5THzbND,

V=H{ 0.02736 3 40.08408 yo.0x
+0. 09235 yo.11 +0.06398 yo.71
+0. 08565 yo.2# +0. 08565 yo.8x
1-0. 06398 o.5x 10.09235 yo.0m
£0. 08408 yo.41 40.02736 yu }
+0.07854 yo.su o120

§1 2. 1laitkh\Td, FAROKRBERNE LDLNLH, TOBEFTILE_5L (1+5)
HIIHH LA EHA L 2 A EEXR TV LR L, kR, T0X 5 EER LicEy
NTV 5 EPFET 5,

Rz LT, a=0, b=0.2 & LZHACONTHEDTHLS,

OB OHERES IO OSEE, M1« TOERDTHD, LoBEEOHER, §1
«2.1b, b=0.2 DBRH[EELTHIHLI T LTS,

Yo

Sx ybx

—I(D) +I +1IB) +I®
+1(5) +I(6

el e
L S G SN
¥0.1H

1w =y,

%o

Xo.8H Xo XolH X02H X03H X04H XoS5H X06H Xo7H X08H XosH XH
1@ ={ "y,
%010 K 1.7

%o ¥ourH %y

I3 =S‘?dx, I(®<=Smydx, 1(@::5

¥0.38 ¥o.5H

-9H Yy
ydx, I(ﬁ)zs ydx

YourH %0.9
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T % SHORLAIC B SBHEEZ L bWV, &oFEEEZDLDDE, [(2) ~I1(5) 7

I1(2) = 0. 2H {C 1Yo+ Co yo.2:2+C1 yo. 4H}

I1(3) :O—%E{C 1Y0.28+Co Yo.45+C1 yo. GH}
I4 :%{C 1 0.48+Co yo.6a+C1 Yo. SH}
1) -——Oﬁ{c 1y0.68+Co yo.sa+C1yu }

I, I(6) T sHzechxrnD, ¢, D, C"E3niE

_0.2H
D’

2H

{C_l’ yo+Co’ yo.2m+Ct yo-w}

{C Y""y0.6:+ Co’’ yo. sH+C1”yﬁ}
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ES5E X OB # R

5.1 # H K

PEAARE, KFEMRERAREKANICET 5 A ¥8EAENTH, b/ #5844 ATHL D 25
WRRBEIRTNTNIOR, 64516k TH S, TROLHERARDEECOVWTIE, FOAEX,
BIBROIRFIC OV T T E LR LR e D X 5 CHEL -,

AEBITIOTE, AF, b/ 2 20RBEELTED BT, chiifERoxs B
S LL/ed TGS, ERONRELT, BBROBELHEROBRTLEEL, oK H
ERBELD L LD THS,

R, HRDICOWTHEXTY, AFL L) 2T, BOIEVE, Fh0OMEE DO
RHFENTEESNT, 5L, RENLERSS S0 LG, LrLind, K, b
TOLIZTEHILE > THENLNOBIBIC OV TIndshin 0 OLEIRL DI DD — i T B
Do TDXSMZ LD, EBENHLLT, BFA2 LD BIFEHEAITIL, WA OERIRIEC S0
TRAL»DfEREZ iz, T3 ETHRKRERETHL LBDTENER, FOL 5kl
ZEDBRVEFTEVTL, LA, BB ONTWAWAREEREEL, F0b & TERS
Bk, HmbEcoELVWEEzLN S,

) k=5, 0OHAICE, BUONMBNRO—EL D —S-BH OEMIC L 5hE b0 LT b,
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E7e, REBRICHVTIE, BRAROERE H5 0 UDIARECRE L2, ThiidsRE
REROBECEBEZEET 5 LAEREOBITIIARL, BRLEBORENEZ, £AL
DR SERFT A L2 EANE LD TS S,

EBROWE»D, 9, BEIBEMLIBEO5REEELLLDLIEPVLETHD, AER
RV THE, HEAMEELT

1 XD 0.3m ishiiir e fsiiokins LT, funzime Laha. (T
(0.3mPl k) EWEFET 5.)

2) R EOLRMMRE N REERMEE L72BE, (T (OmBLE] 25T 5.
D2BYOBPAXEELN, BUEEZDEDHOOEERELT, D OFFTHL T,
FHEFCRKERE 15, AR =0.2m 2345072, 2) L T, FThE (#=0m~
0.3m) DS HEE Smalian Ric X - THRRFEL, TOEEL 1) TRFHELOMED -
THEMHELE LI,

Thbb, BEERE>FDEEVTHD,

1) %=0.3m, 0.4m, 0.6m, - Z &k} BEXL I CWEEEZ, Thth, dos, dos dos
ey G0y Guedy Eousy e EFhiE, x=0.3m~HmoOu#i#Ez, Huber K 5KHEEIC X »
T,

Va=—"_40.2 (dod+dod ++d.>)

4
=0.15708 (do.2+ dos®+-+d )
LLTHabhdrd,* AARE L EIZ X

. £o.3— Lo.4 |
VD)=Vet+e252% 10 l

=VH+—110_ ) _Z—<d0-82— do.d)0.2

—0.15708 (d o+ d o+t dd) +0.015708 (do.st— do.i®) 1
2) x=0m~0.3mOHLSMHEV %
Smalian HiT X - T L DN
V@) =VQ) +V
—V )+ Cartgns) +0.3=V (1) +0.11781 (det-+das®) @

i, dBYXUgoNEE, FhFhm, m? g, V), V(2) ikmd Bfrchdicx
ahéc
FHERAARI BT BFTEIA OBEEER, —HRORRAEI X o7, 2hiy, BEEREED

*) 1=0.2m THEH»5, HEMBRIERLS5THSH5.
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B2, BHEAARBEEROMBL EICH EDD2 ETRELT, EREOMNFERLELT, £
KEXBIOBIRZBET DB LD oD THS, ZOkd, HEGHEITIE, THERLD
FHEZOERIIREVEV D X BERGAE U, TOX ) BEETIL, BIERIEROE
ZHbWTHBIL, BRoMMcHs L TEEZMZ 2, £MEEAR>WCiEe O, 2 Rk
STHEEL-MHE (REHE) 2 LT Eo80Ls0Ths, MELAHER FhLholEE
%, #a, EEEHTcdD,

® 5.1 4t Bk — K X

*  # fill
i) & 5 5 == il fist o= g
(0.3mL k) COmpl k)

Z a 1 0. 2772™° 0.2019™° 21.5°™ 15.15™ 0. 5307
" 2 0. 5962 0. 6282 32.0 19.55 0. 3995
" 3 0. 3301 0. 3472 23.5 15.70 0. 5098
" 4 0. 0887 0. 0951 13.4 11. 80 0. 5715
" 5 1. 1655 1. 2293 41.8 21. 20 0. 4226:
” 6 0.9233 0. 9729 35.0 22. 40 0. 4514
" 7 0. 4024 0. 4219 24.4 17.80 0. 5069
" 8 0. 0441 0. 0491 10.8 10. 10 0. 5308
" 9 0. 3922 0. 4109 23.9 17.95 0. 5102
" 10 0. 3805 0. 4027 25.8 16.30 0. 4726

v o* 11 0. 1545 0. 1668 18.4 12.44 0. 5042
" 12 0.2001 0.2116 18.9 14. 80 0. 5096
" 13 0. 5360 0. 5679 31.5 16. 20 0. 4498
" 14 0.1237 0.1321 15.6 12.90 0. 5357
" 15 0. 6035 0. 6349 31.9 18. 30 0 4341
" 16 0. 2075 0. 2219 19.8 14.20 0. 5075

5.2 FIEKERXIC & 2 TBRFER

BIEIZHNTLOINAELBEORERICOWT, TRLEERICL WA & OREDE
ENARRT R, FTFLLRTHI S,

LEBRMEZHE T 5HECR VT, RTHEOMBEIFRICEHRT 2 O RE LOBEHIT
H5, LicdioT, ALICEWTI, RIEELAEED, RBONRELT2EI OHEEEEL
s, B1OBE, Thbb, WRELTHBWESLERE & > & ofEE E(m®) X
VxR e(%) # §5.2-1 18, T/, BOMET/AWLTELTERZIZIL LTI, LBk
Mg REONRE LBEORRE §5-2-2 LTt 5,

Tk, PRER el (FRUE(H—HEEMD/KUEM OEEZ%EL THxbOTHY, i, #
ALkERE, R LcElzlL LD L Td 5,

521 HFEAMBPRTHHIZ &< Eva
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a=0 2 =0.01 (a:0.02 .29 <a=0.03 .
% o (6005 -1 (52008 -2 b=005 (1+33 (p_go5 (1-4]
E e E e \ E e E e
1 0. 2773 0.04 0 2772 0.00 0.2764 —0.29 0. 2739 —1.19
2 0. 5964 0.03 0. 5964 0.03 0. 5952 —0.17 0. 5864 —1.64
3 0 3299 —0.06 0. 3301 0.00 0. 3302 0.03 0.3254 —1.42
4 0. 0886 —0.11 0. 0889 0.23 0. 0886 —-0.11 0.0873 —1.58
5 1. 1690 0.30 1. 1663 0.07 1.1624 —0.27 1. 1441 —1.84
6 0. 9247 0.15 0.9243 0.11 0.9221 —0.13 0. 9052 —1.96
7 0. 4023 —0.02 0. 4016 —0.20 0. 4016 —0.20 0. 3973 —-1.27
8 0. 0441 0.00 0. 0440 —0.23 0. 0439 —-0.45 0. 0434 —1.59
9 0. 3928 0.15 0. 3928 0.15 0. 3918 —0.10 0. 3855 -1.71
10 0. 3809 0.11 0. 3812 0.18 0. 3808 0.08 0. 3732 —1.92
11 0. 1542 —-0.19 0. 1545 0.00 0. 1549 0. 26 0.1528 —-1.10
12 0. 2000 —0.05 0. 2000 —0.05 0. 2001 0. 00 0. 1980 —1.05
13 0. 5354 —0.11 0. 5350 —0.19 0. 5369 0.17 0. 5288 —1.34
14 0. 1242 0. 40 0.1238 0.08 0.1237 0.00 0.1214 —1.86
15 0. 6025 —-0.17 0.6035 0.00 0.6030 —0.08 0. 5950 —1.41
16 0. 2075 0. 00 0. 2078 0.14 0.2073 —0.10 0. 2041 —1.64
1
a =0 a =0. a =0.04 | [ a=0.
g s (5500 09 (5208 e (520% oo (523% a-w
E e | E e E e E e
1 0. 2769 —0.11 0. 2755 —0.61 0. 2761 —0.40 0.2706 —-2.38
2 0. 5930 —0.54 0. 5927 —0.59 0. 5960 —0.03 0. 5865 —1.63
3 0. 3324 0.70 0. 3298 —-0.09 0. 3288 —0.39 0.3216 —2.57
4 0. 0887 0.00 0. 0883 —0.45 0.0879 —0.90 0.0870 —1.92
5 1. 1704 0.42 1.1621 —0.29 1.1641 —0.12 1.1334 —2.75
6 0.9338 1.14 0 9233 0. 00 0.9163 —0.76 0. 8920 -3.39
7 0. 4035 0. 27 0. 4030 0.15 0. 3997 —0.67 0. 3908 —2.88
8 0. 0442 0.23 0.0440 —0.23 0. 0442 0.23 0.0427 -3.17
9 0.3941 0.48 0.3917 —0.13 0. 3896 —0.66 0. 3822 —2.55
10 0. 3832 0.71 0. 3807 0.05 0.3794 —0.29 0.3714 —2.39
11 0. 1546 0. 06 0. 1549 0.26 0. 1525 —1.29 0. 1504 —2.65
12 0.1971 —1.50 0. 1988 —0.65 0. 2005 0.20 0.1971 —1.50
13 0. 5369 0.17 0. 5398 0.71 0. 5350 —-0.19 0. 5200 —2.99
14 0.1247 0. 81 0.1232 —0.40 0.1234 —0.24 0.1208 —2.34
15 0. 6057 0.53 0.6079 0.73 0. 6049 0.23 0.5848 —3.10
16 0. 2085 0.48 0. 2078 0.14 0. 2065 —0.48 0.2012 —3.04
[
- fa=0 =0.02 a=0.04 a =0.06
% 5 <b —0.15 1-9] < —0.15 (1-10] <b —0.15 C1+11] <b —0.15 1-12]
E e ’ E e E e E e
1 0.2794 0.79 0.2787 0.54 0. 2780 0. 29 0.2777 0.18
2 0. 6000 0.64 0. 5966 0.07 0. 5948 -0.23 0. 5954 —0.13
3 0. 3319 0.55 0.3313 0.35 0. 3289 —0.35 0. 3287 —0.42
4 0. 0897 1.13 0. 0883 —0.45 0. 0880 —0.79 0. 0888 0.11
5 1. 2014 3.08 1.1785 1.12 1.1727 0.62 1. 1606 —0.42
6 0.9532 3.24 0. 9295 0.67 0.9210 —0.25 0.9134 —1.07
7 0.4072 1.19 0.4012 —0.30 0. 4022 —0.05 0. 3982 —1.04
8 0. 0448 1.59 0.0443 0. 45 0.0439 —0.45 0.0436 —1.13
9 0. 3996 1.89 0. 3947 0.64 0. 3909 —0.33 0. 3909 —0.33
10 0. 3854 1.29 0. 3830 0. 66 0. 3812 0.18 0.3786 —0.50
11 0.1535 —0.58 0. 1561 1.04 0.1536 —0.58 0.1543 —0.13
12 0.1964 —-1.85 0.1986 —0.75 0.2011 0. 50 0.2019 0.90
13 0. 5400 0.75 0. 5388 0.52 0.5375 0.28 0.5372 0.22
14 0.1246 0.73 0. 1241 0.32 0.1234 —0.24 0.1226 —0.89
15 0. 6060 0.41 0.6016 —-0.31 0. 6035 0.00 0. 6050 0.25
16 0. 2107 1.54 0. 2089 0. 67 0. 2079 0.19 0.2071 —0.19




@ =0.08 2 =0 @ =0.02 @ =0.04
5 = \6=015 (113 (52020 (=143 (§20:56 (1183 | (5020 (1716
E e E e E e E e
1 0.2754 —0.65 0. 2808 1.30 0. 2769 —-0.11 0. 2777 0.18
2 0. 5898 —1.07 0.6095 2.23 0.6074 1.88 0.6081 2.00
3 0. 3308 0.21 0.3345 1.33 0. 3325 0.73 0. 3323 0.67
4 0.0898 1.24 0. 0915 3.16 0. 0892 0. 56 0. 0882 —0.56
5 1.1325 —2.83 0.2022 3.15 1.1749 0.81 1.1747 0.79
6 0. 9093 —1.51 0.9742 5.51 0.9427 2.10 0. 9285 0. 56
7 0. 4009 —0.37 0. 4066 1.04 0.4018 —0.15 0. 4007 —0.42
8 0. 0439 —0.45 0. 0456 3.40 0. 0449 1.81 0. 0445 0.91
9 0. 3857 —1.66 0.4022 2.55 0. 3944 0. 56 0. 3911 —0.28
10 0. 3760 —1.18 0.3911 2.79 0. 3834 0.76 0. 3808 0.08
11 0. 1548 0.19 0.1571 1.68 0. 1572 1.75 0. 1532 —0.84
12 0.2011 0.50 0. 2022 1.05 0.2024 1.15 0. 2021 1.00
13 0.5372 0.22 0. 5517 2.93 0. 5520 2.99 0. 539 0.67
14 0.1224  —1.05 0.1261 1.94 0.1241 0.32 0. 1255 1.46
15 0.6003  —0.53 0.6143 1.79 0.6141 1.76 0. 6097 1.03
16 0.2041  —1.64 0. 2150 3.61 0.2116 1.08 0. 2080 0.24
@ =0.06 @ =0.08 @ =0.10
5 (§205 1-1D ’ <b —0.20 (1-18] <b ~0.20 (1-19
FE e 1 E e E e
1 0. 2786 0.51 0.2789 0.61 0. 2739 —-1.19
2 0. 6046 1.41 0.5911 —0.86 0.5793 —2.83
3 0. 3304 0.09 0. 3312 0.33 0. 3287 —0.42
4 0. 0880 —0.79 0. 0876 —1.24 0. 0864 —2.59
5 1.1671 0.14 1. 1466 —1.62 1. 1470 —1.59
6 0.9142 —0.99 0. 9058 —1.90 0. 8996 —2.57
7 0.4047 0.57 0. 4048 0.60 0. 4029 0.12
8 0. 0438 —0.68 0. 0440 —0.23 0.0430 —2.49
9 0. 3909 —0.33 0. 3863 —1.50 0. 3870 —1.33
10 0. 3801 —0.11 0. 3761 —-1.16 0. 3757 —1.26
11 0. 1527 —1.17 0.1516 —1.88 0.1519 —1.68
12 0.1992 —0.45 0.1954 —2.35 0.1914 —4.35
13 0.5295 —1.21 0.5311 —0.91 0. 5263 —1.81
14 0.1255 1.46 0.1242 0.40 0.1235 —0.16
15 0.5994 —0.68 0. 5975 —-0.99 0. 5956 -1.31
16 0. 2035 —1.93 0. 2006 -3.33 0. 2030 —2.17
&g, OmAk &g, OmE: 5 R, 0, 0.1H,
5 (P28 ws) | (FF0 (1.763 | o.37, 0.6H, @ 177
E e E e E e
1 0.2763 —0.32 0.2763 —0.32 0. 2858 3.10
2 0.5927 —0.59 0. 5935 0.05 0.6173 3.54
3 0. 3288 —0.39 0.3303 0. 06 0. 3423 3.70
4 0. 0883 —0.45 0. 0895 0.90 0. 0944 6.43
5 1. 1666 0.09 1.1687 0.27 1. 2675 8.75
6 0.9182 —0.55 0. 9332 1. 40 1.0198 10. 45
7 0. 4016 —0.20 0.4018 —0.15 0. 4287 6. 54
8 0.0439 —0.45 0. 0444 0.68 0. 0464 5.22
9 0.3918 —0.10 0. 3962 1.02 0.4211 7.37
10 0. 3798 —0.18 0. 3828 0.60 0.4007 5.31
11 0.1541 —0. 26 0. 1547 0.13 0.1598 3.43
12 0.1988 —0.65 0.1996 -0. 25 0. 2056 2.75
13 0.5318 —-0.78 0. 5335 —0.47 0. 5626 4.9
14 0.1237 0.00 0.1238 0.08 0.1308 5.74
15 0. 6005 —0.50 0. 6075 0.66 0.6277 4.01
16 0.2063 —0.58 0. 2087 0.58 0.2231 7.52
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T, 0, 0.1H, q.g | FZ, O.1H, 0.2H 1 .oy %, 0, O.1H, 1.

5 o |0.20,038, H W7 057,084, 0.om 1™ 057,00, F 180

E e E e E e
1 0. 4186 51.01 0.2726 —1.66 0.2838 2.38
2 0.9154 53.54 0. 5779 —3.07 0.5948 —0.23
3 0. 4297 30.17 0. 3281 —0.61 0. 3480 5.42
4 0.1257 41.71 0. 0863 —2.71 0. 0903 1.80
5 2. 4029 106. 17 1.1292 -3.11 1. 2600 8.11
6 2.0393 120. 87 0. 8811 —4.57 0. 9564 3.58
7 0. 5280 31.21 0. 3945 —-1.96 0. 4149 3.11
8 0.0716 62. 36 0.0428 —2.9 0. 0449 1.81
9 0. 5694 45.18 0. 3839 —2.12 0. 3998 1.94
10 0. 5155 35.48 0.3748 —1.50 0. 3932 3.34
11 0. 2226 44,08 0. 1508 —2.39 0. 1558 0.84
12 0. 3130 56. 42 0.1888 —5.65 0. 1967 —-1.70
13 0.6972 30.07 0. 5357 —0.06 0. 5601 4,50
14 0. 1875 51.58 0.1217 —1.62 0.1284 3.80
15 0.7918 31.20 0. 5940 —1.57 0.6165 2.15
16 0. 3036 46. 31 0. 2027 —2.31 0.2149 3.57
Pr=a+bx+cx’+dxd o rr=a+bx+cx*+dx? <r“’:a—i-bx—i—cx?—f—a’xa .
- o AR e n | (IS e (e
E e E e. E e
1 0.2823 1.84 0.2734 —1.37 0.2853 2.92
2 0.6048 1.44 0.5792 —2.85 0.6182 3.69
3 0. 3359 1.76 0. 3270 —0.94 0. 3395 2.85
4 0. 0905 2.03 0. 0857 —-3.38 0. 0932 5.07
5 1. 2167 4.39 1.1381 —2.35 1.2445 6.78
6 0. 9706 5.12 0. 8969 —2.86 1. 0034 8.68
7 0. 4108 2.09 0. 4005 —0.47 0.4139 2. 86
8 0.0453 2.72 0.0428 —2.95 0. 0466 5.67
9 0. 4019 2.47 0. 3851 —-1.81 0. 4102 4,59
10 0. 3893 2.31 0. 3739 —1.73 0. 3977 4,52
11 0.1571 1.68 0.1514 —2.01 0.1597 3.37
12 0. 2008 0.35 0. 1916 —4.25 0. 2062 3.05
13 0. 5470 2.05 0. 5251 —2.03 0. 5571 3.94
14 0.1271 2.75 0. 1230 -0.57 0.1282 3.64
15 0.6131 1.59 0. 5936 —1.64 0.6235 3.31
16 0.2133 2.80 0. 2008 —3.23 0.2198 5.39
r=a+bx-text+dad, | r=ax+bx’+cx® . ‘ ‘v =ax—+bx®+cx® .
% = G S0 25059, e k=5, heo.2 (276
) E e E e ‘ E e

1 0.2762 —0.36 0. 2830 2.09 0.2738 —1.23
2 0.5961 —0.02 0. 6060 1.64 0.5793 —2.83
3 0. 3283 —0.55 0. 3376 2.27 0. 3269 —0.97
4 0.0883 —0.45 0.0913 2.93 0. 0859 —3.16
5 1.1572 —0.71 1.2321 5.71 1.1352 —2.60
6 0.9104 —1.40 0. 9769 5.81 0. 8964 —2.91
7 0. 3996 —0.70 0. 4091 1.67 0. 4025 0.02
8 0.0437 -0.91 0. 0448 1.59 0.0433 —1.81
9 0. 3902 —0.51 0. 4043 3.09 0. 3858 —1.63
10 0. 3786 —0.50 0. 3873 1.79 0. 3758 —1.24
11 0.1533 —0.78 0.1631 5.57 0.1513 —2.07
12 0. 2015 0.70 0. 2040 1.95 0.1914 —4.35
13 0. 5323 —0.69 0. 5604 4.55 0. 5225 —2.52
14 0.1232 —0.40 0. 1290 4.28 0.1229 —0.65
15 0. 5992 —-0.71 0.6203 2.78 0. 5916 —1.97
16 0.2061 —0.67 0.2171 4.63 0. 2007 —3.28
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7 =ax+bx*+cx® (r =ax+bx?+cx® <Simpson .
% = <k=6, oy 22T (3210, Ae0.10 2-8)| k=11, h=0.1H (2*9]
E e E e E e
1 0.2842 2.53 0. 2768 —0.14 0.2773 0. 04
2 0.6162 3.35 0. 5958 —-0.07 0. 5915 —-0.79
3 0.3413 3.39 0. 3298 —0.09 0. 3327 0.79
4 0.0917 3.38 0. 0895 0.90 0. 0881 —0.68
5 1. 2495 7.21 1.1577 —0.67 1.1747 0.79
6 1.0123 9.64 0.9095 —1.49 0.9344 1.20
7 0.4123 2.46 0. 4004 —0.50 0. 4039 0.37
8 0. 0459 4.08 0.0441 0.00 0.0442 0.23
9 0. 4082 4.08 0. 3926 0.10 0. 3937 0.38
10 0.3974 4.44 0.3789 —0.42 0. 3821 0.42
11 0.1601 3.62 0. 1550 0.32 0. 1546 0. 06
12 0.2073 3.60 0.2026 1.25 0.1954 -2.35
13 0.5673 5.84 0.5347 —0.24 0. 5346 -—0.26
14 0.1290 4,28 0.1242 0.40 0. 1250 1.05
15 0.6231 3.25 0.5991 —0.73 0. 6037 0.03
16 0. 2190 5.54 0. 2076 0.05 0. 2075 0.00
Newton-Cotes Weddle Gauss
% = <n=11, n—0.1g B <n= 7. B2 <n=10 (3-3]
E e E e E e
1 0.2849 2.78 0. 2808 1.30 0.2771 —0.04
2 0.5776 -3.12 0. 5962 0.00 0. 5984 0.37
3 0. 3371 2.12 0. 3364 1.91 0. 3304 0.09
4 0. 0839 —5.41 0. 0900 1.47 0. 0888 0.11
5 1.2223 4.87 1.1978 2.77 1.1701 0.39
6 0.9323 0.97 0. 9459 2.45 0.9237 0.04
7 0. 4076 1.29 0. 4026 0.05 0. 4035 0.27
8 0. 0429 —2.72 0. 0447 1.36 0.0441 0.00
9 0.3914 —0.20 0.3973 1.30 0.3925 0.08
10 0.3719 —2.26 0. 3850 1.18 0. 3803 —0.05
11 0.1575 1.94 0.1545 0. 00 0. 1549 0. 26
12 0.1830 —8.55 0.1959 —-2.10 0.2009 0.40
13 0.5334 —0.49 0. 5451 1.70 0.5335 —0.47
14 0.1295 4.69 0.1247 0.81 0.1233 —0.32
15 0. 5936 —-1.64 0.6027 —0.13 0.6008 —0.45
16 0.2021 —2.60 0. 2098 1.11 0. 2067 —0.39
< Simony (1) <Simony (m (Huber ( Huber
%= =| \k=3 k=3 h=0.1H h=0.2H
E e E e E e \ E e
1 0. 2543 —8.26 0.2723 —1.77 0.2763 —0.32 0.2740 —1.15
2 0.5949 —0.22 0.5737 -3.77 0. 5949 —0.22 0.5754 —3.49
3 0.2807 —12.24 0. 3288 —-0.39 0. 3283 —0.55 0.3272 —0.88
4 0. 0800 —9.81 0. 0861 —2.93 0. 0883 —0.45 0. 0860 —3.04
5 0.9614 —17.51 1.1302 —3.03 1.1561 —0.81 1.1381 —2.35
6 0. 8422 —8.78 0.8730 —5.45 0. 9098 —1.46 0. 8968 —2.87
7 0.3723 —7.48 0.3941 —2.06 0. 3996 —0.70 0. 4007 —0.42
8 0. 0405 —8.16 0.0427 -3.17 0. 0436 —1.13 0. 0427 -3.17
9 0. 3647 —7.01 0. 3853 —1.76 0. 3902 —0.51 0. 3856 —1.68
10 0. 3485 —8.41 0. 3786 —0.50 0. 3782 —0.60 0. 3729 —2.00
11 0.1420 —8.09 0.1493 —-3.37 0.1532 —0.84 0.1512 —-2.14
12 0.1848 —7.65 0.1881 —6.00 0.2014 0.65 0. 1920 —4.05
13 0. 4883 —8.90 0.5301 —-1.10 0.5317 —0.80 0.5234 —-2.35
14 0.1181 —4.53 0.1197 -3.23 0.1232 —0.40 0.1231 —0.49
15 0.5434 —9.96 0.5933 —1.69 0. 5985 —0.83 0. 5907 —2.12
16 0.1841 —11.28 0. 2009 —3.18 0. 2060 —0.72 0. 2007 —-3.28

NI
.
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<Smalian <Smalian <E ENEGD) <E A (D)
£ = h=0.1H h=0.2H h=0.1H h=0.2H
FE e E e E e E e
1 0.2798 0.94 0. 2857 3.07 0. 2775 0.11 0. 2775 0.11
2 0.6017 0.92 0.6279 5.32 0. 5985 0.39 0. 5878 —1.41
3 0.3333 0.97 0. 3395 2.85 0. 3297 —0.12 0. 3307 0.18
4 0. 0895 0.90 0. 0930 4.85 0. 0887 0. 00 0.0872 —1.69
5 1. 1958 2.60 1. 2536 7. 56 1. 1669 0.12 1.1712 0.49
6 0. 9540 3.33 1.0112 9.52 0. 9205 —0.30 0.9242 0.10
7 0. 4076 1.29 0.4144 2.98 0. 4015 —0.22 0. 4059 0.87
8 0. 0449 1.81 0.0471 6. 80 0. 0439 —0.45 0.0437 —0.91
9 0. 3981 1.50 0.4108 4.74 0. 3922 0.00 0. 3911 —0.28
10 0. 3865 1.58 0. 4002 5.18 0. 3804 —0.03 0. 3792 —-0.34
11 0. 1560 0.97 0. 1607 4.01 0. 1539 —0.39 0.1534 —0.71
12 0. 1988 —0.65 0. 2056 2.75 0.2018 0.85 0.1944 —-2.85
13 0.5434 1.38 0.5633 5.09 0.5351 —0.17 0.5328 —0.60
14 0.1258 1.70 0.1285 3.88 0.1238 0.08 0.1249 0.97
15 0.6104 1.14 0.6301 4.41 0.6018 —0.28 0.6002 —0.55
16 0. 2109 1.64 0.2210 6.51 0.2074 —0.05 0.2048 —1.30
(Breymann
K = E e ‘ % = E e j % = ] E e
1 0.2937 5.95 7 0.4331 7.63 13 0.5567 3.86
2 0.6259 4.98 8 0.0471 6. 80 14 0.1317 6.47
3 0. 3414 3.42 9 0.4184 6.68 15 0.6335 4.97
4 0. 0945 6.54 10 0. 3984 4.70 16 0. 2195 5.78
5 1.2785 9.70 11 0.1641 6.21
6 1.0542 14.18 12 0.2121 6.00
522 ARHMMBEEZIRE LGS
a=0 a =0.02 a=0.04 e =0.06
% = (52010 Q-5 (5209 - (5200 a-m | (320% a-8
E e ’ E e E e E e
1 0. 2935 0.55 0. 2916 —0.10 0. 2896 —-0.79 0. 2827 —-3.15
2 0.6272 —0.16 0.6250 —0.51 0.6232 —0. 80 0.6176 —1.69
3 0.3513 1.18 0. 3486 0.40 0. 3445 —0.78 0. 3356 —3.34
4 0. 0964 1.37 0.0946  —0.53 0.0939 —1.26 0.0922  —3.05
5 1. 2501 1.69 1.2284 —0.07 1. 2145 —-1.20 1.1867 —3.47
6 0.9978 2.56 0.9718 —0.11 0. 9572 —1.61 0. 9280 —4.62
7 0.4285 1. 56 0.4212 —0.16 0. 4205 —0.33 0. 4065 —3.65
8 0.0494 0.61 0.0494 0.61 0. 0488 —0.61 0.0473 —-3.67
9 0.4142 0. 80 0.4109 0.00 0. 4064 —1.10 0. 3971 -3.36
10 0. 4061 0.84 0.4032 0.12 0. 3998 —0.72 0. 3900 -3.15
11 0.1690 1.32 0.1659 —0.54 0.1658 —0.60 0.1604 —3.84
12 0.2123 0.33 0. 2084 —1.61 0. 2098 —0.85 0. 2076 —1.89
13 0. 5686 0.12 0.5710 0.55 0. 5676 —0.05 0.5503 —-3.10
14 0.1321 0.00 0.1325 0.30 0.1311 —0.76 0.1277 —-3.33
15 0.6359 0.16 0.6381 0.50 0.6379 0.47 0.6152 -3.10
16 0. 2223 0.18 0. 2227 0. 36 0. 2212 —0.32 0.2143 —3.42
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@ =0 @ =0.02 @ =0.04 <a —0.06
s 2| (5020 19| (52090 sy | (52055 et | (42098 cem
I e E 3 E e E e
1 0. 2999 2.74 0. 2954 1.20 0. 2915 —0.14 0.2913 —0.21
2 0.6472 3.02 0. 6443 2.56 0.6354 1.15 0. 6423 2.24
3 0. 3575 2.97 0. 3519 1.35 0. 3480 0.23 0. 3452 —0.58
4 0. 1003 5.47 0. 0967 1.68 0. 0948 —0.32 0.09.7 —1.47
5 1. 3139 6.88 1. 2502 1.70 1. 2330 0.30 1. 2209 —0.68
6 1.0791 10. 92 1. 0050 3.30 0.9721 —0.08 0.9519 —2.16
7 0.4399 4,27 0.4224 0.12 0. 4203 —0.38 0.4185 —0.81
8 0. 0520 5.91 0.0510 3.87 0. 0498 1.43 0. 0488 —0.61
9 0.4304 4.75 0.4178 1.68 0.4088 —0.51 0. 4066 -1.05
10 0.4203 4,37 0.4108 2.01 0.4028 0.02 0. 3997 —0.74
11 0.1783 6. 89 0.1689 1.26 0.1677 0.54 0. 1639 —1.74
12 0.2218 4,82 0.2135 0.90 0.2131 0.71 0. 2109 —0.33
13 0. 5866 3.29 0. 5855 3.10 0.5771 1.62 0. 5668 —0.19
14 0.1352 2.35 0.1346 1.89 0.1326 0.38 0.1323 0.15
15 0. 6489 2.21 0. 6481 2.08 0.6427 1.23 0. 6286 —0.99
16 0. 2330 5.00 0. 2285 2.97 0. 2250 1.40 0.2190 —1.31
2=0.08 . 2=0.10 . TRAE, Oms: i !<z<2~§, Om#e s
% = <b=0. 90 (1+18] <b —0.20 (119 <b =0.05" (175 =g, 10" " (14767
E e E e E e | E - e
1 0. 2906 —0.45 0. 2880 —1.34 0. 2909 —0.34 0. 2938 0.65
2 0.6294 0.19 0.6137 —2.31 0.6253 —0. 46 0.6336 0. 86
3 0.3434 —1.09 0. 3458 —0.40 0. 3469 —0.09 0. 3500 0.81
4 0. 0928 —2.42 0.0924 —2.84 0. 0944 —0.74 0. 0972 2.21
5 1. 2015 —2.26 1.1967 —2.65 1. 2255 —0.31 1. 2485 1.56
6 0.9419 —3.19 0. 9269 —4.73 0. 9636 —0.96 1. 0028 3.07
7 0.4207 —0.28 0.4202 —0.40 0.4217 —0.05 0. 4266 1.11
8 0.0479 —2.44 0.0474 —3.46 0. 0488 —0.61 0. 0497 1.22
9 0. 4027 —2.00 0.4001 —2.63 0. 4083 —0.63 0.4166 1.39
10 0. 3966 —1.51 0. 3953 —1.84 0. 4010 —0.42 0. 4065 0.94
11 0. 1620 —2.88 0. 1606 —3.72 0. 1660 —0.48 0.1704 2.16
12 0. 2084 —1.51 0. 2027 —4,21 0.2107 —0.43 0. 2159 2.03
13 0. 5591 —1.55 0. 5560 —2.10 0. 5629 —0.88 0. 5667 —0.21
14 0.1325 0.30 0.1297 —1.82 0. 1306 —~1.14 0.1321 0. 00
15 0.6222 —2.00 0.6268 —1.28 0.6324 —0.39 0.6403 0. 85
16 0.2151 —3.06 0.2130 —4.01 0.2199 —0.90 0.2243 1.08
Simpson Newton-Cotes Gauss
% = (P 0.1 29 (e B (A (3-3]
E e E e E e
1 0. 2938 0.65 0. 3001 2.81 0. 2895 —0.82
2 0.6267 —0.24 0.6191 —1.45 0.6302 0.32
3 0.3513 1.18 0. 3556 2.42 0. 3460 —0.35
4 0. 0957 0.63 0. 0910 —4.,31 0. 0645 —0.63
5 1. 2547 2.07 1. 3117 6.70 1.2323 0.24
6 0.9675 —0.56 0. 9826 1. 00 - 0.9741 0.12
7 0.4291 1.71 0.4343 2.94 0.4194 —0.59
8 0. 0493 0.41 0. 0483 —1.63 0. 0487 —0.81
9 0.4132 0. 56 0.4061 -1.17 0. 4091 —0.44
10 0.4049 0. 55 0. 3958 -1.71 0.4031 0.10
11 0.1682 0.84 0.1621 —2.82 0. 1659 —0.54
12 0.2117 0.05 0.1993 —5.81 0.2132 0.76
13 0. 5664 —0.26 0.5672 —0.12 0. 5655 —0.42
14 0.1326 0. 38 0.1378 4.31 0.1319 —0.15
15 0.6355 0. 09 0.6289 —-0.95 0.6331 —0.28
16 0.2210 —0.41 0.2138 —3.65 0. 2227 0.36
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<Huber <Huber <Smalian <Smalian
% = h=0.1H h=0.2H h=0.1H h=0.2H
FE e FE e I 3 E 3
1 0. 2881 —1.30 0. 2872 -1.61 0.2975 1.92 0. 3078 5.45
2 0.6233 —0.78 0. 6086 —-3.12 0.6411 2.05 0.6735 7.23
3 0. 3445 —0.78 0. 3440 —0.92 0. 3550 2.25 0. 3560 5.41
4 0.0932 —2.00 0. 0918 —3.47 0. 0977 2.73 0. 1035 8.94
5 1. 2088 —1.67 1.1876 -3.39 1. 2887 4,83 1. 3898 13. 06
6 0.9485 —2.51 0.9235 —5.08 1.0328 6. 16 1.1422 17.40
7 0.4170 —1.16 0.4180 —0.92 0. 4358 3.29 0.4533 7.51
8 0. 0483 —1.63 0. 0469 —4.48 0. 0508 3.46 0. 0547 11.41
9 0. 4060 -1.19 0. 3984 —-3.04 0.4209 2.43 0. 4433 7.89
10 0. 3968 —1.47 0. 3922 —2.61 0.4134 2.66 0. 4346 7.92
11 0. 1644 —-1.44 0. 1597 —4.26 0.1725 3.42 0.1854 11.15
12 0. 2108 —0.38 0.2023 —4.40 0. 2161 2.13 0. 2299 8.65
13 0. 5644 —0.62 0. 5508 —-3.01 0.5773 1.66 0.6038 6.32
14 0.1299 —1.67 0.1293 -2.12 0.1345 1.82 0.1397 5.75
15 0.6330 —0.30 0.6213 —2.14 0.6463 1.80 0.6714 5.75
16 0. 2191 —1.26 0.2112 —4.82 0. 2270 2.30 0.2429 9. 46
(EEH(I) <EHH (1) <Z‘5EB () <Z§Eﬂ (1)
%= = h=0.1H h=0.2H & h=0.1H h=0.2H
E e FE e E e E e
1 0. 2900 —0.65 0.2922 0.10 9 0. 4097 —0.29 0. 4077 —-0.78
2 0.6288 0.10 0.6249 —0.53 10 0. 4006 —0.52 0.4022 -0.12
3 0. 3468 —-0.12 0. 3498 0.75 11 0.1663 —0.30 0. 1647 —1.26
4 0. 0941 —-1.05 0.0940 —1.16 12 0.2126 0. 47 0.2075 —1.94
5 1. 2285 —0.07 1. 2400 0.87 13 0. 5687 0.14 0.5630 —0.86
6 0.9682 - —0.48 0.9713 —0.16 14 0.1311 —0.76 0.1322 0.08
7 0.4211 —-0.19 0.4278 1.40 15 0.6377 0.44 0.6341 —0.13
8 0.0489 —0.41 0. 0487 —0.81 16 0.2214 —0.23 0.2175 —1.98

6% FEKEANSORE

6.1 BEITHEHICHITSRE

BEITHECD EPFRRRE LT, BMOBEEZNROENR LD e HOFEEHZE D, AT b
HERRICE A E & 7B a Ok BERR § 121012, LT, FhLARIC X 2 ERBED §
5.2 L3N, TOMRICLDE, bofik 0.05 0.10, 0.15, 0.20 &x\ictht
ROBAITENT, AT 2EEell, cOAETICL-THLTOTETH L 510451 bh
%, Tibb, aDEMNIVWEEITILZelZTZADERZ LD, —F5, eDEIKELLDE<
1FADEE LD XSCRDOLNDLD, TOREZHLVIMEMZREDL 5 DH», LLTE
NENRD b DEITKHL T, TOELV a DIEIZEDEED, AHCEWTERLZMX5Z LT
%,

6-1-1 [(0.3mbll), 6=0.1 o4 ,

bOfEZE 0.1 &L, kKEROxHEZ (0.3mPl k] & LBE0RERIT §5-2-1 KHIFEHE
BfR XD OED XS ILERINS,



HARFHCLDINETRIN €
i3, FhEha OEKECET HE
B X ORATETHY, M,
NEROSEOHEEEZLDL TV
%, Ei, CO—FASOEEL L
LT ZTOEEDIELDLIDD
BEThD,

SEIEF2 5% &, AD—F/NE
vwa =0.02izx L o nwiho e
DR FI30.05)=2.40% ) /i
v, DI LEMET, ThEh
DB & IR ERRD BRI
cEELDTRD, DFR, FHE
TOVWTHELTHE D,

SIKHEL BT D e DIERRD &,
a =0.061z 351 % e IZFBIMITHE/HD
fEx2ED, ZOELVaDfElE, a
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% 6.1

2=0.00 | @=0.02 | @=0.04 | a=0.06
—0.11 —0.61 —0.40 —2.38

—0.54 ~0.59 —0.03 ~1.63

0.70 —0.09 —0.39 ~2.57

0. 00 —0.45 —0.90 ~1.92

0.42 —0.29 —0.12 —2.75

114 00.0 —0.76 ~3.39

0.27 0.15 —0.67 —2.88

0.23 —0.23 0.23 -3.17

0.48 —0.13 —0.66 —2.55

0.71 0.05 —0.29 ~2.39

0.06 0.26 ~1.29 —2.65

~1.50 —0.65 0.20 ~1.50

0.17 0.71 —0.19 —2.99

0.81 —0.40 —0.24 —2.34

0.53 3.73 0.23 ~3.10

0.48 0.14 —0.48 —3.04

T 3.85 —1.40 —5.76 —41.25
e 0.24 —0.09 —0.36 —2.58
oy 0. 7969 0.1796 0.1829 0. 2945
Fo 2.10 1 1.02 1.64

=0.06  0.04 DEFEANICH B2 LIS L TH L2, a=0.06 Z[RNL T, ad 3KHECD
WT— R OREL B TS EOED X S BRSESTENRD EDOND, Tinbb, aDFRIX

FEFCHEBETDY, aDKREZ

Tk oT, AT IREEDOR
SIS MRS EEZ BN
ZDQ if:, %@E@J@ 5 %’

lin. DEHOLPEETD DL

= m‘ S s df l MS y Fo

| lin. 2.8860 2. 8860 11, 71%%
{ res. 0. 0082 1 0. 0082 —
R (2) 11. 0914 45 0. 2465

aR 13.9856 { 47

Lk, BEEe Laofffir, 1LRATHHMEUSh S LD D,

$2¢ LIt Lo SNAERSEROMEKEZ LT, LOBGREbLDD L, aDHKHER

B HEBREOEFHE

T (a=0.00) =3.8

T (a=0.02) = —1.40

THBHPH

o= —3.31/48 = —0.069

T (a=0.04) = —5.76
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7z, by ix

. ) L
hi=r55g op| (X3 B H(-5.76) |=—15.02

LLTHRzbNbirb, ekt d e dEIRRIT
e =—0.069—15.02( @ —0.02)
LLThEDBNS,
WE, aDfEz 0.01 fifgizcs s &
e(a=0.00) =—0.069—15.02(—0.02) = 0.231
¢(a=0.01) =—0.069—15.02(—0.01) = 0.081
e(a=0.02) =—0.069—15.02( 0 ) =-—0.069
¢ (a=0.03) =—0.069—15.02( 0.01) =—0.219
e(a=0.04) =—0.069—15.02( 0.02) =—0.369
THY, TNSDOEERESE, K6 LItk 2ERBL LDONDS,
e, ERIEBNT, e—=01rBs e, a=0.015:LThizzbhs,
DEE, RN L - THESH: e DXECN L CREHERA 2 -2 ThH L 5, MaTHEERHC
B gl s
y=bot b1 (x—x)
D P (y) X
@ (9)=0°(bo) + (x—x)"0* (b1)
LLTL®Ih, 22itdbunbhd by, bDSE 6 (b)), o (b)), EERIRESNE ofd
LT

o (b) = 5 Zer 70 (b = — 27—

ELCHhabhd, T2, riERENTHD,
LT, B2 1H2HMBLT, CORADA(e) bbbl

or? og?

o' (b1) =152 0,028  0.0128"

* (by) = i%

2 —0.02)?
2<e>“*“+<“ @), 0218 :{ +<ao 0128> }”E

o W BHEHNERE HE7DT
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e _1__+<_;—_0-_0_21
48 00128
Lk, LR
A(6) = ji
LLTL®EhD,

FEOMTRICX D &, 02 =0.2465 TH 505, o5 = 0.50 LE 2L, FHIEEEZB% L L
e DIEFEIRAL, 2EFDXsitdicxbhb,

e = t ;-\/gﬂ @

= ; i——-——-to.OE <45) . '\/ 0.E2 o= ; + 2. 02

v ne v n.
— 1.01
v
7=k ziE, =000 k< &
11536
48 0.0128

L7eiio T, A e =44THD, 27, a=0.001c535 e120.231 & LThizbhThH
L, L OEE FRICHRATE @ =0.00ic5 5 EHERA T

Q%hti%zﬂJMiQ%M%)

LLTHEDEND,

FRRICL T, e DRMEICK L TEHEIRRZ D5 LRED LBV THY, ThoDERZE
LT e, ®6-1I0s0 THRT LD ShiEMEnss Lobh b,
FRIZX o THELNDERD, xtHAMN (0.3

mBl k) OBE, aDfEH0.01 ~0.02 i1\ 1.0
3, R D B S hi s, @ =0.00ic
WX 7 7 20K w, —F %7k, @=0.03
0.1 BWTIE~ 1+ ADFMICEITIIR D 25
HDHDDEFEZLNDE, M FADRLIL, adD
fEIC B L CTHERT BHmE LOL T 5,

R L2k 5, @=0.01, 0.02ic %13 5558
WD @ T L TREVWEREZ LRV D, —mo Y ———
wEAR%Z (0.03mEAE) & U2E, 6=0.10 ¥ 6.1
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#6 .2
A 2.02 ~
a e n, +0.5 g B R R
v 7,
0. 00 0.231 19.20 0.230 0.231 + 0.230
0.01 0. 081 34,91 0.171 0.081 + 0.171
0.02 —0.069 48.00 0.146 —0.069 + 0.146
0.03 —0.219 34.91 0.171 —0.219 + 0.171
0.04 —0.369 19.20 0.230 —0.369 + 0.230
R B VTIL, o DfEI0.01~0.2BEL L 2B48RIIDELVEFEZLN S,
612 [0.3mBlL), 5=0.200384
OXEZ, bOEHR0.2LLIEBAITOVWTLLRTAHRL S, 4, 8§52 110k 50
BB EPT VT eDREELZ DD EDEDELITH D,
%6 3
a =0.00 a =0.02 a =0.04 ,a =0.06 a =0.08 a =0.10
1.68 1.75 —0.84 -1.17 —1.88 —1.68
1.05 1.15 1.00 —0.45 —2.35 —4.35
2.93 2.99 0.67 —1.21 —0.91 —~1.81
1.94 0.32 1.46 1.46 0. 40 —0.16
1.79 1.76 1.03 —0.68 —0.99 -1.31
3.61 1.98 0.24 —~1.93 —3.33 —2.17
1.30 —-0.11 0.18 0.51 0.61 -1.19
2.23 1.88 2.00 1.41 —0.8 —2.83
1.33 0.73 0.67 0.09 0.33 —0.42
3.16 0.56 —0.56 —0.79 —1.24 —2.59
3.15 0.81 0.79 0.14 -1.62 —1.59
5.51 2.10 0.56 —0.99 —1.90 —2.57
1.04 —0.15 —0.42 0.57 0.60 0.12
3.40 1.81 0.91 —0.68 —0.23 —2.49
2.55 0 56 —0.28 —0.33 —1.50 —1.33
2.79 0.76 0.08 —0.11 —1.16 ~1.26
T 39.46 18. 90 7.49 —4.16 —16.03 —27.63
e 2.47 1.18 0.47 —0.26 —1.00 ~1.73
ol 1. 3880 0. 7846 0.5813 0. 8707 1. 2703 1. 2514
Fo 2.39 1.35 1 1.50 2.19 2.15
Fo OFEXTARCAERREZ0.05L L FORFABE LD /I 0HrD, aDEEE 57RO L

THEBEIRD SRR,
DEIL, aDKMEKEZO6LLT, FHEOREZBSIILO2EFDOX SRS MENRD LD

BB,



b=0.1DHE LA aD
HREGFECHETH), eD
BTPHEE, eDKREIITE-T
LML EESEFZLND,
e & a DERIE, 1kXct
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E K SS ar MS Fo

J lin. 182. 3255 1 182. 3255 177. 98**
i res. 2.2935 0.5734 —

R(a) 92. 1964 90 1.0244

aR 276. 8154 ] 95 [

SEBTE 500, TOBEBRREZI LD L

T(a=0.00) =39.46
T(a=0.02) =18.90
T(a=0.04) = 7.49

THDHMPH

bo — 18.03 / 96 = 0.188

A

L7cdcs T

e =0.188—40.35( @ —0.05)
W, aDEZ0.OLFAGIC & 5 &, ThEND et/ L7z e DEN

e (a=0.00)=2.206
e (a=0.01)=1.802
e(a=0.02)=1.399
e (a=0.03)=0.995
e (a=0.04)=0.592
e (a=0.05)=0.188

LLchEodbh, e, e=01Ti 5% adfflx, 40.35(2—0.05)=0.188 X 1,

ELTherbhd,

T(a=0.06) =— 4.16
T(a=0.08) =—16.03
T(a=0.10) =—27.63

e(a=0.06)=—0.216
e (a=0.07)=—0.619
e(a=0.08)=—1.023
e(a=0.09)=—1.426
e(a=0.10)=—1.830

SOER, FileDKBEIHLTEHRAZILS L

o (bo) =

L7 s T

205 N_ 05 PRY
o (e)——%——!—(a—a)

0.112

+3%(—16.03)+5x (—27. 63)} = —40.35

(L + o005

% 0.112 } ozt =

o? (51) = 0E2 = 052
16><_325_><0. opz 0112
a 152 2" 32

e

_ 1 _ _ _ —
bl--m;gsymf{( 5) x39. 46+ (—3) x18.90+(—1) X 7. 49+1 x (—4. 16)

a =0.055

SEANEC LS L, 02=1.0244 THEHHD 055100 LT, EHEEZB%ELIeD

ERERS I



172

;HWQ%@=;+MM@®JG e 52 200 1 000 5 o 2.00
E

SLTLDINGSE, HaADalt L TIRED X 5 ikl sd & dbh 5,

6«2k > THLND & %6 -4
0, g (0.3mBl ) =
N 2.00 _
e . a e n, 5 IR R
DG, BEITFigE b=0.2 v on,
ORBERI BT, @ ol 0. 00 2.206 30. 55 0. 362 2.206+0. 362
0.01 1.802 40.48 0.314 1.8020. 314
235, 0.00~0, 041z B\ Cig 7 0.02 1.399 54.19 0.272 1.399+0. 272
52 OFHe, £7-, 0.065 0.03 0. 995 71. 49 0.236 0.995+0. 236
0.04 0.592 88.42 0 213 0.592+0. 213
LCREVEEITIE< A+ R 0.05 0.188 9.00 | 0.204 0.188+0. 204
DFINZ, FhEIR D pik 0. 06 —0.216 88. 42 0.213 —0.216+0.213
0 07 —0.619 71. 49 0. 235 —0.619-+0. 236
THIDEEZLNG, F1L 0.08 —1.023 54.19 0.272 —1.0230.272
CEDREE, 75 2OR 0. 09 —1.426 40. 48 0.314 —1.426+0. 314
0.10 —1.830 30.35 0.362 | —1.830-+0.362

Nk aDEICREBIL, <o
T ADIED vk @ DIEICHBIL THEAT H1E
MELBLTWS
TEICOWTIE, FEEREDSIT,

X6+2ic k5L, FHiHE, a=0.05~0.
0Bl BV CEICEET 555, 5=0.2D
Y, CORIFEND a DfELR & 5 okEE
A5 BHZOELWHEER S35 D
DEEZBND,

613 [0mDIL], b=0.104
HEARMHEZ [0mBLE] & LAgaic

DNWTOERHEETS, £1, b DOE% 0 002 004 006 008 0I0 ,
0.1 255k, enFEI>EDLS>1ZH X 6.2
tzbh b,

Fo DEEITT X THEEEL0.054 L7z F OIRFUYEL D /S v, ad&EE 4580 -
THHAEEERRED SNV,

§6:1.1 DEA/ITHEL T, aDKMERKE @=0.00, 0.02, 0.040 3 & LT EBHEOHESE B
5L, DEDXIBHGHGNELD LDBNS,
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%6 .5
2=0.00 | a=0.02 | a=0.04 | @ =0. 06 @=0.00 | ¢=0.02 | a=0.04 ‘ @ =0.06
0.55 —0.10 —0.79 —-3.15 0.80 0. 00 ~1.10 ~336
—0.16 —0.51 ~0.80 ~1.69 0.84 0.12 —~0.72 ~3.15
1.18 0.40 —~0.78 —3.34 1.32 —0.54 ~0.60 —3.84
1.37 ~0.53 ~1.26 ~3.05 0.33 —1.61 ~0.85 ~1.89
1.69 —0.07 ~1.20 —3.47 0.12 0.55 —0.05 —~3.10
2 56 —0.11 ~1.61 —4.62 0. 00 0.30 —~0.76 ~3.33
1.56 —0.16 —~0.33 ~3.65 0.16 0.50 0.47 ~3.10
0.61 0. 00 —0.61 —367 0.18 0.36 —0.32 —3.42
T 1311 —0.79 | —11.31 | —51.83 | o 0.5560,  0.3171 0.2462 0. 4701
e 082 —0.05 —0.71 —3.24 | F 2.26 1.29 1 1.91
# 1 ROBMBIIFEHCEETDH
= R | SS | daf ’ MS \ Fo
D, eDRFEEITeDRE X
{ lin. 18.6355 1 18.6355 49, 95%*
LoTHLNCRED LEZLH res. . 0.1190 1 0.1190 —
2 R(a) 16. 7897 45 0.3731
FORERIL, 2F0L51C @R 35Uz | 47 | |
LHIhs,
T(e=0.000= 13.11 T(a=0.04)=—-11.31
T(a=0.04)=-—11.31
bo=1.01 / 48 = 0.021
s 1 { _
b =—es o oa [~ DX 13- 11 +( 11.31)}_ 38.16
T 71373§ - T

e =0.021—38.16( a —0. 02)
WE, aDfEE0.0IFRIZE 5L, ThEho aiTHEL 7z e OfEix
e (a=0.00)=0.784 e (a=0.03)=—0.361
e (a =0.01)=0. 403 e (a=0.04)=—0.742
e (a=0.02)=0.021
ELThEddHN, i, LEORRRIY e=0itki 5 aDfil, ¢a=0.021 L L Thix
Hh3,
DEIL, eDFMEICHL CTEHEREd25E, ()i [0.3mB L], b=0.1054 LR
RicLdIh, T2, SESMECLSE, 662=0.31B1Ch 105, ZDEESDee% 0:=0.60
LLTHhRAD LT ThE, BEEE2%B%EL T
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- A ~ 2.02 A 1.21
eita-\/ﬁe:ei «0.6=¢ +
e v 7 Ve
L7ts T, Bad el Tid, WECLDEINHEES D LDLND,
X6 -3icAHaLhBERD, % 6.6
AR [0mLE] DHE, o : n. e AR R
Ne
b=01DkBERXIZHE W T 0. 00 0.784 19. 20 0.275 0.784+0. 275
X, aD{Ess, 0.00, 0.0Llic 0.01 0.403 34.91 0. 205 0.403+0. 205
X . _ 0.02 0.021 48.00 0.175 | 0.02120.175
BVTRFT 7 2D, % 0.03 | —0.361 34.91 0.205 | —0.361:£0.205
7=, 0.03L) Fiz kE=WiBEEIT 0 04 —0. 742 19. 20 0.275 —0.742+0.275

<A FRAOFREIC, TNENRRMIBETEHD
tEZLND, £OKREZE, FF7ADRVITa
DEREFIL, ~1 F+ 2D I% ¢ OETHA]
U CHiAT BIEEE L DL T\ 5.

[0.3mBl L] OBAIE VT, 75 2DRD
I3, FHUE EBRE TR 57205 [0mBLE] T
BT, ToHEAEZHAL,ITLDL TN,

EHHE 55 L, £hida=0.015~0.02512 %
WTHENCEET 505, WHARZ [(0mBlE] & 0 o ooz o0s 004
L7Ha, b=010KRBERTKV T, O M 63
FND a D% & 5KER, BIZ0ELVWHEEE2D2530EEFELLNS,

6:1-4 [OmPlL], =02 DA

b=0.2 255k, §5:2:2 TR BERERPD, K6TDX 5 eDRREDHT L
BCE D, |

o O—F/E L @ =0.04 FHHECLC Fo DR D L5, a=0.00, ¢=0.08%%0%a=
0.1013 /5% 1 % b B WVIE5 % TENTNEETH S, il e DEEALTD, ThHILBADS
WELE/NOEEE LD L TWEH D, aDfEZ0.00, 0.08, 0.10& U 7kEXix, e DfE#0.02,
0.04, 0.06% LB &IILTHLMAITZDELW EIZR B bR,

L7h3 T, aiz2owvT0.02, 0.04, 0.0600 3/k#EL U CHFHEOREEZ RIS &, 2ED
X5 B ATENRD LDEN D,

[0.3mbh k], b=0.2084 LFER, ¢ OMRIFFICHETHD, e DRFHIIaeDRET
X -oTHLPCRS EEZLND,

a =0.02~0. 06 DEIFAN TIL, ¢ iTxt3 % e DEYFRIX 1 K THHEIND T & 03505,
WwE, =0.00, 0.08, 0.10%ic kT 5EZM LK ELTHD L, ThHDED 1 KO LIT
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%67

a =0.00 a =0.02 a =0.04 a =0.05 a =0.08 a =0.10

6.89 1.26 0.54 ~1.74 ~2.88 ~3.72

4.82 0.90 0.71 ©_0.33 ~1.51 —4.21

329 3.10 1.62 019 ~1.55 —2.10

2.35 1.89 0.38 0.15 0.30 ~1.82

2.21 2.08 1.23 —0.99 —2.00 -1.28

5. 00 2.97 1.40 -131 ~3.06 —4.01

2.74 1.20 ~0.14 —0.21 —0.45 ~1.34

3.02 2.56 1.15 2.24 0.19 ~2.31

- 2.97 1.35 0.23 —0.58 - ~1.09 —0.40

5.47 1.68 —0.32 ~1.47 —2.42 —2.84

6.88 1.70 0.30 —0.68 —2.26 —2.65

10.92 3.30 ~0.08 —2.16 319 —4.73

4.27 0.12 —0.38 —0.81 —0.28 —0.40

5.91 3.87 1.43 ~0.61 —2.44 ~3.45

4.75 1.68 —0.51 ~1.05 ~2.00 ~2.63

4.37 2.01 0.02 —0.74 ~1.51 —1.84

T 75.86 31.67 7.58 ~10.48 —26.15 |  —30.74

¢ 4.74 1.98 0.47 — 0.66 — 163 — 248

e 4.9357 0. 9542 0.4993 0. 9595 1. 2380 1.6991
Fo 9. 89** 1.91 1 1.92 2. 48% 3. 40%

DHXOSELbILE, §6- = @ Py O oS Fo
1.2 LC, FRA D E { lin. 55. 5195 1 55. 5195 69. 03%*
@ =0.00~0.10z 0 %1F % &, | res. 0.3787 1 0.3787 —

ORI, TL% 620,00 R(a) 36.1947 45 0.8043
2R 92.029 | 47 | 1

0.08, 0.105DfE% .5 < 7K

BrwiEbbhsrb,

b5,

T (@ =0.00)=75. 86
T(a =0.02)=31.67
T(a=0.04)= 7.58

50=38.74 / 96 = 0. 404

bi=

L7ah o T
e =0.404—68. 71C @ —0.05)

"16%x35%0.02°

T(a=0.08)=—10.48
T(a=0.08)=—26.15
T(a=0.10)=—39.74

+3 x(—26.15)+ 5 x (—39. 74)}:—68. 71

aDOKEEZLLWTEIFR A D EDE LR TRIZOEDE LD T

{(—5)><75.86—|—(—3)><31.67+(—1)><7.58+ 1 x(—10.48)
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a DfEZ0. 0LfifgIc & 5 &, £NXho a TS L7 e O

e (a =0.00)=3. 840
e(a=0.01)=3.152

e (a =0.02)=2.465
e (a =0.03)=1.778

e(a—=0.04)=1.091 %6+ 8
e (a=0.05)=0.404 [ A .
¢ / a ‘ 7 38 e kR
e (a=0.06)=—0.283 v 7
0. 00 3. 840 30.55 0. 549 3. 840£0. 549
¢(a=0.07)=-0.970 0.01 '3.152 40.48 0.476 3.1520. 476
(@ =0.08)=—1.657- 0.02 2. 465 54.19 0.412 2. 465+0. 412
0.03 1.778 71. 49 0. 358 1.778+0. 358
e(a=0.09=—2.344 0.04 1.091 88 42 0.322 1. 091 4-0. 322
¢(a=0.10)=—3.032 0.05 0. 404 96. 00 0. 309 0. 404+0. 309
1 0. 06 ~0.283 88. 42 0.322 | —0.283+0.322
LLTHEdbh, 7o, e 0.07 | —0.970 71.49 0.358 | —0.970-0.358
—0icH) B anffilE, a= 0.08 | —1.657 54.19 0.412 | —1.657+0.412
; 0.09 | —2.344 40. 48 0.476 | —2.344+0.476
0.056 1L Thixbinbd, 0.10 | —3.032 30.55 0.540 | —3.032+0.549
DEI, eDAEITRLT
EHRAE s x5 L, a*(e)ik, [0.3mbL
£, 5=0.2p& LFEFRIZL DI S,
40
F I, BESHEIZL S L, o2=0.8043T
H5H%, a=0.00, 0.08, 0.10ZFD5EIE € 4 \
R (%) \
IR DKEVED, o150 LLTHRR \\
AV
Bz iz, FHEEED%ELT 20 N
\ \
. = A 3.03 AN
€ ttaon gie) =e % 1.0 W\
a*(e) N N\,
AR
Lo, adaizmtl T, IRED ot \\ AN
AN
X 5 BdEs S S oD, AN
—1.0 \
6+ 4B BB LY, K&K [0 N
mpl -] ©84 b= 0.2 ORERICE T —20 S\
: \
13 @ OfED0. 00~0. 0512 51 Tk 7 5 2D N N
Finc, #7, 0.06LLEickswgais 70 AN
\
<A FADFRL, TNLIRD BPET D o ! \
LD EEZBND, FOKREIDOMHERAIL,
[0.3m LLE] O L RfkCH 5, 002 004 006 008 010 4

SEIZOWTIE, @ DEKETBWTE

X6 4
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HEEZ»EDON, @=0.02, 0.04, 0.06 1z 52 DEHMIMCIEL T/hEL, FA2X6.45T
£ %k, EHEE a=0.05~0.06 ic 3\ CRERICET 2205, b=0.2 DHEICIE, 2 OEIFN
DaDlfz Lt 5RERAPRSOELVIEEEZ B2 53D LEEIND,
" 6+1+5 [b5=0.05], [b=0.15] ¥4

bOfEZ 0.1 35X 000.2 & LABAOKRIL, “hth §6.11~86-1-412LdThic
25, DXL, bOfE#E0.05 0.15 L LABAC O W THRHLTALS, ZOBEE, KEOHEK
Z [0.3mDLE] &L, AiEd4THO X 5 Bataiiz s 2 b Tic, BRAISh B EDORES
%e+20, L THLDTHLERE9DEEDV TS,

MAERFEEIC D b WEEEOWE S K69 D HILOEERERXDOL DR OHEEE L
EMT &8 TEL, Tihbb, REONEABPRITHIEE 5 WG CX

[2=0.00, a=0.15] [@=0.03, & =0.05]
[@=0.02, b=0.15] [@=0.06, b=0.15]
75 ADFMICHY 23 b [@=0.08 &=0.15]

EiE, <A FRAOFMCRERVEZL2IDLEEZLND,

[2=0.00, b=0.05] [2=0.02, b=0.05]
[@=0.01, & =0.05] [@=0.04, b=0.15]
%6 -9
k& [ [0.3m DL k] k& 0K [0.3mp) k]
% %
a =0.00, b =0.05 0.03 + 0.08 a =0.00, b =0.15 1.02 + 0.61
@ =0.01, b =0.05 0.02 + 0.07 a=0.02, b=0.15 0.33 + 0.27
@=0.02, b=0.05 —0.09 = 0.09 2 =0.04, b=0.15 —0.08 = 0.20
@=0.03, b=0.05 —~1.53 + 0.15 @ =0.06, b=0.15 —0.29 + 0.28
@=0.08, b=0.15 —0.66 + 0.50

FILDWTHE, LR IEALR,

b=0.031225VTHhDB L, aDFRHETBFHHENCITEKKERDHD LR EILNLVHRD,
FHEICOVWTRERBIZLDL TS [a=0.03] ZfrvifhoskiExiciz, REAKELT
L L{IBELIERD BRI,

b=0.151coVTH5E L, FHEZODVWTAEROLERDD, [=0.00], [«=0.02],
[@a=0.06], [«=0.08] &%, #NTNFZADEVIE< M FADOFRIMD 2L DTHDE,
L DELL RV, ek e ORGEEE S LGS, Tofhiie e=0 & DA,
@ =0.03~0.04 D& L £ 2z BN, ZOHFAD aiZH T L HENE CCKREVWEIEES DD
b, bDOEZ0ISELBEDZDELV a DfEIF0.03~0.M4BELZE 2 LN 5,



178

6-1-6 [F¥E] 0BG

[FE] OBEIBITHEEOKREIE, £6-100L5HLDLND,

[(F2E] OFFERD 1 2OBEE LT, SHIEHA QKR H R B EMA 7R,
RLITHWTIE, OMBEHOYEICOVWTOLBEL R, K610 CHLN DXL 51, b=0.05
ZHwyTiz [0.3mBlk], [0mBIE] &dic<1 FROHEEEBX, Eiz, b=0.11tk
WTIE, £ TFADEEDIZTVD,

%6 .10
k & K [0 3m DLE] [0mBL k]
% %

R & 0omMss, b=0.05 —0.37 + 0.12 —~0.55 + 0.16
R & om¥k&, b5=0.10 0.33 + 0.27 1.23 £ 0.42
R & 0,0.1H, 0.3H, 0.6H, H 5.55 + 1.09
&~ & 0, 0.1H, 0.2H, 0.3H, H 52.34 + 13.01
K 4 0.1H, 0.2H, 0.5H, 0.8H, 0.9H —2.37 + 0.69
< & 0, 0.1H, 0.5H, 0.9H, H 2.78 £+ 1.13

BlAZELIC25AR 4B VT, [0.3mBE] @2 ToiRBlEr Sk, [0,
0.1H, 0.3H, 0.6H, H], [0, 0.1H, 0.2H, 0.3H, H], [0, 0.1H, 0.5H, 0.9H, H]
»7s5 =iz, [0.1H, 0.2H, 0.5H, 0.8H, 0.9H] <A + ALV ZHx 5B, LY
LoRDIFEZET, &< [0, 0.1H, 0.2H, 0.3H, H] itk TiE, 50% % O b 23l &
N5H»5, ZhoOHERIS P ERKERETELLRE,

6-2 EXZEROEXREARTIHESLCTHEERICHITZRE

FTENZ BV T, BERFEEIC D & FLEBORBRITOWVT, AT HREOKI IR LV
ZFOWEBRF SN, OFL, BEXSEROBREZFAT 2 HES JOTPHERICS L F<
BETOWTHEELTHRELS, WHINLBEDAESE e + 20, L THEDTHDE, K
6. llpshbr=abhd, 7221, KEOMGRE BT E L Huber, Smalian 550%K
BOBEGIIOWTOLEB I -7,

ﬁ%*ﬁmimﬁ%&<iQM%ﬁﬂﬁwfm

[r*z a +bx+cx?+dx® :l [r?: a +br+cxt+dib ]
k=11, h=0.1H k=6, h=0.2H

[ ¥ =ar+dx*+cxd } ) [ t —ax+bx¥+cxd ]
k=11, h=0.1H k=6, h=0.2H

[ Smalian, #42=0.1H ] [ Smalian, #=0.2H ]

{ Breymann, k=4 ] [ Weddle, n=7 ]

B SsA0obFMcmIEDD
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%6 - 11
3 ko B K [0.3mph k] [OmDiE] i ko R [0.3mBA k] [OmBLE]
AR ST 234::0.56 K Huber _2as05a | —3/09:0.66
LIt AR 0515022 | AL, ~0.03+0.16 | —0.2520.20
poarbriet )l 440s0.82 FECL) | 0502050 | —0.41:0.5¢
LI etti® | 215505 Simpson 0.08+0.43 |  0.4840.37
TIETNEE | srz0s Simony(1) | _g 641.80
TSENTE | —008=0.32 Simony(I) | —2.7120.78
TIETITE | sazzom Breymann 6.49+1.27
T | —2.080.56 Newton-Cotes| _0.521+1.80 | —0.22:1.68
Smalian 1.38x0.42 | 281£0.61 | neddle 0.95+0.59
Smalian 4.97+0.94 | 871+162 | 53U 0.0240 15 | —0.20+0.23
Huber ~0.6140.23 | —1.26+0.29 |

|' rP=a+bx+cx?+dx? }

atbx+tcx*+dx?® ]
L k=10, h=0.1H =

5, k=0.2H

[

[ Ao
[
i

Huber, h=0.2H ]
Simony (1), £=3 ]

[ Huber, h=0.1H ]
[ Simony (1), k=3 ]

FE <A FRADHMITRERDZ 2L DEEZ LD,

5 —_ 2 p— 2 8
FokE s, HaoRRRICE - TR [t T | [t e Sk )

{ Smalian, # =0.2H], [Simony (1), #=3], [Breymann, 2 =4] iz & <FELL,
3%LLEL DR BPESNE2E, Thd OHREHS 2T BRI L13%5 2 sy,

R ERR S P=a+bx +cadtda® BIR r=ax +bxltcx® L L2005 FTEHE N
T, AT 5BREOEMIAK—HL TS, Thbb, [k=11, A=0.1H], [k=6, &
=0.2H] TkWvTiE, &3C772DRV%E, [k=5, A=0.2H] TkVTiL, &BIT=A
FADRD BB L TS, ZDZ LV, BYOBEDOL D HOLTPIR0D &5, HEIEEIZIH
EREEL BB LELDLTV S, EMLHEEEE > 5700y, BEFERogRa
L [AER, RHIDOBIEDE D FIZ DWW TEHOBESLEICTL » T 5,

KEEOIHR E U THRTHHIZ 5 BBATE, 75 A0FMICRmIZ2HDEL T

[ Smalian, %2 =0.1H ], [ Smalian, % =0.2H ], [Simpson, %=0.1H ]
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Fie, ~4FADHEEL TR

[ Huber,

h=0.1H 1,

[ Huber,

h=0.2H ],

(A CDD,

ERHTFEND, FDOKAKE XL LT [Smalian, £2=0.2H] 5B,

ZREORKGRBEEIC OV TIE, DATX D B4 DIFRRIR STV 555,
Smalian 73ifik7e% LT Huber 258/ NuHEE % b7z x @M% 2 LIEMIKTH 5.
c [0mPLE] OBAICEWTIE, HIED OEEL B3,

EADOBMEMEBEICKRE K> TW5,

h=0.1H]

LR ODREREZTD,

&

[0.3mPIE] ogficttl T

6-3 n,\%J:WMELL
§6.1, §6+2 TRHWT, A4 DORERDL OFHWIRREDRE I LLDEME L S T2pt
OFEI, INLPELOKBRDS L, MELPHLDLEDRPAMALELLNLPERFIL
TH LI,
%6 -12 % Eolghs [0.3mLlE]
T ‘ \ ] TE | : ‘ : A
é’ﬁz * & it M.S.E. @éﬁﬁ ’,“é % # ' M.S.E. 5@&
1| @=0.01, 5=0.05 0.0177 20 | 26 | @ =0.00, b=0.15 | 24482 7
2| @=0.00, b=0.05 0. 0253 21 || 27 | Smalian, % =0.1H 2.5727 11
3! @=0.02, b=0.05 0. 0367 20 | 28| @ =0.10, b=0.20 4.1553 5
4 | Gauss, =n =10 0.0812 10 | o9 2 = gx +hbfz0+229{c3 5. 4854 5
5| #m(1), &=0.1H 0. 0954 11 =5, 2=0.
_ _ =a+ bx + cx® + dxd
6| a=0.04, b=0.15 0.1527 780 | T oy 5. 6796 5
7 @a=0.02, b=0.10 0. 1760 10 | 31 | Huber, 4=0.20 6. 0202 5
8| R &, s i 0.1928 13 =a -+ bx + cx® + dxd
b =0.05 2| i oy 6.6529 11
9| @=0.04, 5=0.10 0. 3011 10 53| 4 —0.06 =010 6. 9228 "
. OmEds
10| 5 & Omist 0. 3697 8 R&E, 0.1H, 0.2H, 0.5H :
b =0. 10 3 b ook 7. 3629 5
11| @=0.02, b=0.15 0.3770 7|35 a=0.00, 5=0.20 7. 3836 6
12 2=0.06, b=0.15 0.3777 7 | 36 | Simony(11), &= 9. 6609 N
— 2 3
13 ’k—: fg + h”’; Oflj,j; 0. 3979 10 || 37 | Newton-Cotes, » =11 12.4153 11
14 | ¢ =0.00, b=0.10 04112 11 | 38 gi‘g%, 0y O 1H, 0-3H, ' 15 5277 5
15 2= a + bx + cx®+ dx® 0. 4759 10 7 = ax + ba® 1+ cx®
N k=10, % =0.1H e o Sl A gy - 13.0149 11
Huber, ~=0.1H - 560 40 | P=@ + bx + cx® + dat 91. 7843 6
17 | Simpson, % =0.1H 0. 6865 11 k=6, h=02H :
18 | @ =0.04, b =0.20 0.7642 5 v = ax + ba? + cx8
: 41 22. 7659 6
19 | ¢=0.06, b=0.20 0. 8839 5 k=6, h=02H
21| ¢ =0.08 b=0.15 1. 3958 7 || 43 yé%ﬁ % 0.1H, 0.3H, | 35 3114 5
z @=0.02, 5=0.20 2. 1329 2 44 | Breymann, & =4 48.1523 4
i v‘;zz'log’ b :70' 20 z 2271 > | 45 | simony(1), k=3 86.9102 3
[ e, n = .
’ - R 0, 0.1H, 0.2H,
25| ¢ =0.03, 5=0.05 2.4277 | 20 | % |0.3H, H 3373. 2629 5
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% bONESr [0mbl k]

1| #HM(L), 2=0.1H 0. 2186 0| o, grf?ﬁg 2 1760 8
2| Gauss, n =10 0. 2406 10 || -
3| @=0.02, b=0.10 0.2097 | 10 |13 @=0.08 5=0.20 3.88181 5
e 14| 2=0.02 b=0.20 4.8125 5
4 % 52005 0.3987 | 13 45| 4=0.10, b=0.20 7.7619 5
5| @=0.04 b=0.20 0.6926 5 (16| Smalian, % =0.1H 9.2679 11
6| Simpson, % =0 1H 0.7205 | 11 |17 | Newton-Cotes, n=11| 10.6524 | 11
7| @=0.04, 5=0.10 0.7305| 10 18| @ =0.06, b=0.10 10.9313 | 10
8| LiH(1), h=0.2H 1.0159 6 |19 Huber, 4 =0.2H 11. 1473 5
9| @=0.00, b=010 11926 | 11 |20 @ =0.00, b=0.20 27.1066 6
10| @=0.06, b=0.20 1.3285 5 | 21| Smalian, #=0.2H 85. 6726 6
11| Huber, h=0.1H L9153 | 10

—f%ic, HEEDOMBECLALTIE, B oy, Lird, BEOHVHEEEEZ L EHEH L0
DEENDZDD, KBRORBZ BT 25510 h, SR, HEMEOLORY & Huchs 5%
BPBELIE - TL 5, VWE, TOHEOHZLEL T, TH2FHEE (M.S.E.) 2L, #5
BORBER»S, £RCHFEM S.E. 24 &0, TOED/RSWEDIFEE X VRERTH
HEHEZNE, FOMEMIE6-120L 5L dIND,

FECAaLNE EED, KERICLLWARRH T, [Gauss, n=10], [FH(I), £2=0.1H]}
[2=0.02, 5=0.10], [¢=0.04, b=0.15], [F%, §TFER] FoxviarLol s,
[@=0.01, 5=0.05], [@=0.00, b=0.05], [@=0.02, b=0.05] &5%X4TEF7k
BRTHD2, RKBCESTHHSEDLE L, ZhbiIps BRI,

[@=0.04, b=0.15] L VEZL DTS LIEBBEE», 722 21E, [b=0.05] =
WTd, L3205 FIE T 5M S E i3/ vg, [@=0.03] i/ s ENERLIZE D e
ToT< %, FRIZLT, bDEEFF—TH-Td, aDEDMANICX > TEMZHEYDOL &
NHELNSE, ZDOZ LI/ M S E. 237225701213, LTLHO2RIC/NNIWED b 23
Bk XN EDOTERL, bOEIIIGLT, aDEZEHEN T2 LO0EE I2LHLTH
5, §6 -1 OEENSHMIT D L, bDENRNILTLALE M. S.E. B8k EWIEAE, Bloe
iR e dl-zTwb EEZLNS,

mER, i L7=M. S.E. offii, 16k0%E

F& g [0.3m L ] [0mD) k]
TRl z Y & S5, RF 2y — s
BIFRICD ETORHEBETH 5595, LD —IG A 0.0 ~ 0.0 0.02 ~ 0.10
DELEZLDTICTEY, Likdd-TER, il B 0.05 ~ 0.25 0.10 ~ 0.50
. X C 0.25 ~ 1.25 0.50 ~ 2.50
=L izh NS 2 ) > V5,
D ETHLPIRERND L LIITFE LI LN VD D L5 ~ 6.95 050 ~ 12.50
w¥, [0.3m DL k] 2w Tia M.S.E.=0.01, E 6.25 ~ 31 25 12.50 ~ 62.50
TOMBLE] 12w TIEM. S. E. = 0.02 % /Ml F 31.25 ~166.25 | 62.50 ~312.50
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WEL T, BRLICX SRS ET O L ELZEEHOIRMEEL LT, M. S. E. O&ELEL

L, thEthopgREzA, B, C, D, E, F &<,

[0mDh k]

ZEWT,

BEcET 5

KHERE, [0.3mPAE] iCH WL FERBREBIIEL, BT ARBBIIARILELTWS, DL

iy, [0.3mPlE] ITHWTREFLHEEEE S 2 5 RKMARIL,

KEXEBML>B 2L HL T3,
[0.3mDA 1] & [OmPhE] #M#35E, M. S.E. /% [0.3mLLE] OB BIT/NE
Vo ZHIENRORIROBMS 2 Z R HE, YRTFHRINIHERATH S,
PR A ERE P=at+ b+ +dx®, r=ar+bx® + cx® L LA O KBRITE6 12
CHEWTIE, B0 WHIZLDEIR T2, BHEOL D HIZX -TIEX 0 XWENZ L

[OmBLL] 2k TdhREF

53DLBbbhD, [FF] OBELFER HHOL I BFCOWTOREBLETHS S,
6.4 % B I R
#6 13 AR OR
* OB R |0.8mBE] | [ombE] o) kB R [[0.3mBLE], [0mBlE],
a=0.00, b=0.05| 0.03=0.36 1o =at bxt ot +dad
v 2.34+2.52
@=0.01, 5=0.050.02+0.32 ik=ﬂ,hﬂHH
- _ _ 72 =a+bx+c+da® | _
a gg,z_ow 0.090. 41 om0 SO E | —0.54£0.99
@ =0.03, b=0.05 —1.53+0.65 S S
a@=0.00, =0.10| 0.24+1.37| 0.82+1.69| k=6, % =0.2H -40£3.
@=0.02, b=0.10 | —0.09+0.95 | —0.05+1.26 | B=a+bx+ted+ds® | _, 1o o oy
_ k=5, h=0.2H A —215%2.
2=0.04, 5=0.10 | —0.36+0.97 | —0.71+1.13 :
- _ _ r=ax +bx2+cxd
a gx,:_um 2.58+1.22 | ~3.24+1.55 | JZ{F TP RO L 5 a8
a =0. —0.15 | 1.02+2.75
’ r =ax +bxitcxd
@ =0.02, b=0.15| 033+1.22 k=10, #—=01H | —0-08%1.44
a=0.04, b =0.15| —0.08+0.90 r =ax +bx?+cx3
= ol 4.4244.23
a=0.03, b=0.15 | —0.29+1.26 | k=6, h=0.2H
—0. N _ r =ax +bx%4cx?d
d_gﬁ,iﬁaw 0.66+2.27 k=5, h=0 25 | —2.08+2.52
a_doi b=02° 2.47£2.66 | 4 74+5.00 | qpotian £ =0.1H | 1.3841.89 | 2.81+2.75
a =\u. =
o 0-20 1 1.18£2.00 | 1.9822.21 | gajian, /s —0.2H | 4.97+4.23 | 8.71+7.29
a =L, =
005 b 0.20 1 0.47£L711 0.47£1.60 || yper 5 =0.1H | —0.61+1.04 | —1.25+1.31
a =U. — —_ —
oon & 0.20 —0.26+2.09 | —0.66%2.21 | yper 4 —0.2H | —2.2242.43 | —3.09+2.97
a =u, = —_— —
o080 0.20 | ~1.00:£2.54 | ~163%2.50 | v 1\ 4 _0 18 | —0.0340.72 | —0.2540.90
a =L, = —_ —
: iQFO 1.78£2.52 | ~2.4822.93 || oo 1) =0.2H | —0.5042.25 | —0.41+2 43
r & 2‘26%53 —0.37+0.54 | —0.55+0.72 || Simpson, A=0.1H 0.08+1.94 | 0.48+1.67
Simony(1), #=3 | —8.64+8.10
e Omﬁ}ﬁ >
xo, IS 0.33x1.22 | 1284189 | oo oo s g 714351
3:6%11,'?’[}) 1H,0.3H 5.55+4. 91 Breymann, k=4 6.49+5.72
A5 0.0 1H. 0. 28 Newton-Cotes, ~0.528.10 | —0.22+7. 56
Moy MO 52.34+58. 55 =
’ Weddle, n="7 0.95+2.66
o O, 020 |5 iy Gauss, # =10 0.02::0.68 | —0.201. 04
Foa® OUH,0.5H | 5 7845.09
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AR, —fitic

X+ aos

LLTL®ERE, 22, el BHRERFABKEID D205, FERITE
WL, E#EY %, P=0.90 L1 T, @ (n=16, »=15) =2.26%2 4 b5 LT 5,

HEEEIZLDINMA DEBFERICH ETFWT, TRFNCZOWTORHEZEN TS L, &
613 223 2wohd, FERAOEG,S, ThL O, ERBERCX - CkEE R I -
7e, FOBIEMBED S bDOAL E30% 3RS END EBEZONLHEE, 90%DL DL
XTCLHLTWD, LiehsT, &RERICOWVWT, 1HEOBIETERT S LS b EMHED
#PAIE, RAKOGIBBELEXDLZLENTED,

6.5 MRANKE & LBERL ORFR

X%z, §6.1, §6-21TH T, ERICOVTHIHINEMEDAZIZLDLAY, Th
5OEE, HEZIWVWLT, HRROKEZIDEWVIIRRE L THEETE, FHELTHLE
DENIMETH 72, L7edoT, LVEEICEEOHELZ L bR5DTE, KEIHD0FE
WIKiC X T, HAARZEN L7 LTI 2 0ER DL TH S 5, BEoRRic>vwTii,
BT, TN BT Y, HEEODDREDERTHIDLEZLNDH, TOH
BELHRDZ L, BARRZEETHLDOT, 2T, WAFRADOKE S LEERE OBRIC
DNWTDHRL LN EIT D, hkEl, laORBRNITNCCbloTHtiToz a2
T, KEEHEIh RO S S [€=0.02, b=0.1], [@=0.04, b=0.15], [ =0.04,
b =0.20], [Huber, %2=0.1H], [Huber, %#=0.2H] @ bx ¥ X U'&*ic [Gauss, #n=10],

[HECD, h=0.20], ["322T0 X0 wovcpiancns c rict s,
SR, PRAMBEZRE L, S HER e 22 R L LI HRAHIEE b bL
7208 HZRICDOVTALNIHERZ LD T LOEDEEITH S,

%6 -14

ko R [0.3m BLE] [0mD) k]

= A SS dr MS ss ar MS
a =0.02 1kENE  0.0930 1 0. 0930 0. 0282 1 0. 0282
<b:=0.10 % 2.6009 14 0.1858 4.7287 14 0.3378

4tk 26939 15 4.7569 15

zZ A Ss dr MS
(“=QM 1ykEYE  0.4582 1 0.4582
b =0.15 B %X 1.8912 14  0.1350

4 f& 2.3494 15




P - S - ¥ [ [0.3m BLE] [0mbli]

Z A SS ar MS SS dr MS
(a =0.04 1W[ENE  0.5942 1 0.5942 0.0211 1 0.0211
5 =0. 20 B 3% 8120 14  0.5804 7.4689 14  0.5335

4tk 87202 15 7.4900 15

=z A SS df MS SS dar MS
<Iluber 1ycEyg  0.3765 1 0.3765 0. 0540 1 0.0540
7 —0.1H BOXE 27209 14 0.1945 5.1886 14  0.3706

4 & 3.0974 15 5.2426 15

=R SS dr MS SS ar MS
Huber 1YkEYRE  0.0441 1 0.0441 0. 0292 1 0.0292
( h =0.2H B 2% 17.6022 14  1.2573 25.8669 14  1.8476

4 {k 17.6463 15 25.8961 15

| R Ss dr MS SS dr MS
Gauss 1YcEYR  0.0346 1 0.0346 0. 4091 1 0.4091
<n::10 72 3£ 1.2598 14 0.0900 2.8287 14 0.2020

4tk 1.2044 15 3.2378 15

= K SSs dr MS SS ar MS
A B (D) 1%EYR  1.6554 1 1.6554 2. 7899 1 2.7899
(h —0.2H 3% 13.2620 14 0.9473 10.7999 14 0.7714

4 & 14.9174 15 13.5898 15

S| Ss dr MS

(7=M+bﬁ+ms 1%EYE  0.3331 1 0.3331
E=5, h=0.2H & £ 18.5439 14 1.3246
4tk 18.8770 15

F#Eickhug, FL(0.05)=4.60 ThHord, ZZICLDTEGELDL, EREITEE LR
oM, HEFICL DI DA OKRBEREIRLBE S S &, [Smalian] DOBEICEDEERE
BB 5, OB OV TIEAERROERESNTFHINDG S, RERBRICTH bnwiiigikok
X XBEDORBICRVTIL, HRROAE I LBERLDOBRICIOVT, LKITHEETILEX
Bk bbhs,

Z =

1) spphfaicERLL kiRl W T, £7, RAL ORI ERMEESh, V<
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DPDRAICET 5D D VFEROEAEC D LT THERPORMER S IESH, L
PHDBLIT, TOFBRL VRSN ABIRCD PV TERHMBEBSEL SRS, 20X 5hF
FeEIC X BLA L, FHAREEZR RS 2oty BEShA2BRMHFERIZES LTIERD

BOERD, Lo T, BRENBHESR, bbb, MERR W ESWEMLEZ 2635 %
R LT, COBGEMIAMERN MR EEI DL L X0, BEOFIRIC X 55/ 2FEM &
LT, HERRXPORMBRSIRE ST S o, £ OMEFEIIEEICEM T DL -7,

DX DRI LG, HASHERZICHT 2 L, MRNITEENC, LrdEHLE
FERMEELL THxbNd, T CRIFLEROEIRD L, i, REFRHREDD
DR LOFME b\, COX5I, EEREEORRDIZ256RE L LT, KEOETICS
WLUTHERFIZZDEL W L TH 5B,

bhvbhss, KEE ZERLTWLCLE, ELOHEEETICHRETH T, BRXETDDID
TV, Phbhit s - T, BEEFFERTH-T, ANTRAVPLTH S, ALITHENT,
EEZE, 3ODOFHEBRICTHREEREDDEL 228, o ORBED D DEMIL, 7ok 2 BT
AR 2 & BRI ETD, BT OMOMELZL 52 L5 TE, Lrd, EfTKETS
FONE, %< OLERITHILRR- L REZHET 2% NTHL T, BE 2N L Th5,
§1-1, §2-1, §3.1ITLBHINBLHIC, EFHEOHBEDLDIIHERTHLHH, Fhals
ALBROFEIESTHD, T/, FOEREMETHS, 20X 5 RREREL, KEO
EFCHI2-C, FFCERALDIDEEZLNDETHS S,

nE, HEBSBELELAT, RWBHEL VO A@ENRD D, TTI1T, 304EF25] Reineke
g, RIBSECD T VTS5 = 2A— 2 — I X 5 RKBEEAEEL TV 5HR, ZORIT X 5k
WET EE A DBEINAT LR ENSRDD, LT, AicLdlic X d REEMET X
HRERITHL T, XD XWHEEEZ S 52 LIXHETHS 5,

2) BERSESHZVIIERZLZERCD ETFWRBEREL T, AT, HE<0d
Da LD BTN, EFHOHZILWVIIRELPLATEREEZEZXLN KB Z X550 28
HETHS, ZOMBEICEELTESHE, H6RHIIVTUE, HFIN3BEOREX, T2
FREDOKRES, BOVIHBFRAER L LDOLNADTDHEHH, bEbk, AERIZ, HaD
RN L T, BERHELR T 2DCFE SN2 DTIERWenic, OB\ T
SRENHERZ R T LIFTERVD, REBROHHENITH T BFHmEL T, 280X 5
IEBERARETH S S,

KEAXOFAME, RBOBMWICX - TEASH, TRTOHFCHL T, —RCLOREE
TATHILETERY, 22 21, FRICH N HEETOMESIRSh AT, 29, ki
DB XDXSREL B2 5FKBAF LM LBMENDRBZLIENETHA 55, &
REh BHEEORMES & D ERHEITHE, BUBAICHRERALFL QAR 2 IEE X5
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WTHH D, LehioT, WE, EfTOESHOMRRE LT, Blaifinik & 0% FREED nOHBHN
BRI LEEIFEEDONIVEKERZZOEL VR EF AL 2 LitThiE, =10, 7, 5:L
EGETRF 550K, &

£ a
612X D DEDXLHITAZBIENS, - ’ [0.3m 1L F] ‘| [0mbLE]
n=1012 81 % 3 SOKIRAI, Gauss, 7 =10 | £M(1), h=0.1H
#6121, [0.3m LLE], n=10 | AH(IL), A=01H Gauss, 7z =10
a=0.02, b=0.10 @ =0.02, b=0 10

[OmBLl k] oW EDEA, FH2 ’ _
RiEABCET 5 HOTH D, ¢ =0-0h 0018
n=7 | & om QIS
D5 [Gauss, n=10] 1%, | =0.
SEEIAL % 3 5 > U D FTE ORI . e

@ =0.02, b=0.15
@ =0.04, b=0.20 a =0.04, b=0.20
S TRETDEVHIETLORERE #s5 a =0.06, b =0.20 HE(1), A=0.2H
LT B, Thbb, BEOBK AL, A=0.2H | 4=0.05 =020
n1310TH 52, EfTLOWHIIMOBE LIIHASESL»S, n =102 TiE, [HE (1),
h=0.1H], [@=0.02, 56=0.10] »ERALKEREEZLN S, 2hdORBRIC I,
A2 [0.3mBl E] & LAEE IEOBEERSW TSN SBEOARE XL, @4 1 %EE
ThHD, Fiz, WRE [OmPE] ELAHATEVTD, 1% L3%EETHD.

n= TR\ TiE, [0.3mBE] OBEDADORINTH S, [a=0.04, b=0.15] »n&<ic
BhCTwd, TOFH2FEREL, ABKB T 2L, ARIFECERALRERE Z 25 0
5, Rz [0.3mLl k] LG ATEfFIN3BEORESIE, B4 1%EETH 5,

n =51k, wEE [0.3m L], [OmBIE] &LAEhThoBEIENT, [a
=0.04, 5=0.20], [@=0.06, b=0.20] £ b
CHECL), k=0.2H] 7tk dI bfir L | [0.3muE] | [ombE)
TW5, ZhdORBRICTK > THFSN D b=0.05 | 0.00 ~ 0.02
BEOKREEE, HEE 03mpE] xL o0 | 0P T | G0 0.0
A, 2~2.5%FETHD, F/, [O0m =020 | 0.05 ~006 | 0.05 ~ 0.0
PLE] B LB 2~3%BETHE. £

3) #BEYTHILIZ LT OREALLT, 1

[0 3mur] [OmL,u:]
Az EvTlt, bDfEX0.05 0.10, 0.15 - S . e

b =0.05 0.00 ~ 0.40
0.205 U724 2DFHFIT DWW THRET L 7223, b =0.10 0.05 ~ 0.25 0.15 ~ 0.25
ZREROPHITENT, coELvenfs 0T | 020~ 0.2

b =0.20 0.25 ~ 0.30 0.25 ~ 0.3)
FEREZ BN, §6 LTk 2EEND

Y —fIC, 7o Th, BEESHECE SHAEER, BlERsIhbhd, 7, txid, e
=0.0DHBHFITHL T, a@=0.02, 0.04FDFEOBEER, EfTL, SOEMTTLLTHS S,
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IO OEEZRTTHERDOEEDTH S,

WE, p=a/blrT, KbKTSaD(E%E, bOKBFITOITHTLHHOEELLTLD
LskT &, Repdblzbhd,

ERTXZE, b=0.20icH\ T, PO, FHAETEFOTLTLL—ETIILR VA, +
OHEFHIE, b DMK ONTHIRL TP X5 ICH 5T bh, Fiz, b=0.000845%5icL T
Ez0UE, ZOWROHEE, b OECHFAL THALFORERERZELELEEZLDL TS, K
BoxgE [0.3m LA E], [0mPlE] ELERETROBPEITHL TIE, pIEIERROES
LdLTWE,

RceiZL DIz p DEHHICE VT, B p OfEIZ0.25 TH 525, BHEAIZIE b2
0.20X D /NI VBELBTLZDELV e DN, #0145z 22T& 3,

CDOXSIHfEE, §l-2-1cLdSh5lf@e% 1m, 2m%E LB 7REROFIHICH
UCEERTRE DIz2 b, Tiebh, MexHICEFRL  ED7RKBICRT 280OBEI SO &
HNDHNEEALIE, ReD pDEIZ X - THRMINDI»5TH 5,

7ok 20, KEONGFE [0.3mBl k] LU, 2OBBRORIHZ18m L L THEXTH LS,
9, A=1m&Thi¥, Hiw$5 A DLoEiz1/18=0.056 TtH 1, = CfEiX0.05 2w
25, b=0.05LB T 5pDEZIBLVEHEZETTHIE, ZOELWXDEELT, D¥FDHIH
Bhizzbhb,

0.00x 1m~0.40x 1 m= 0m~0.4m
L7edso T, AZITHTFRERE L Tix
[X=0.0m, A=1m]  [X=0.2m, %=1m]
[X=0.3m, ~=1m)] [X=0.4m, /4 =1m]
DOLOVTNERLLVWOLNDZ &R D,

OEIZ, h=2miTHE, h/H=2/18=0.11TH3»5, b=0.101ckT % p D% Db

v, Xo#ifEix

0.05% 2m~0.25x 2m=0.1m~0.5m
tLTLdEhd, LedsT, %475k

[X=0.3m, 2=2m] [X=0.4m, 2=2m]
EWwSZEiins,. )

h=3me3hix, 2/H=3/18=0.167CH%»5, b=0.15kF% pDiExd bV BT &

wrhuE, XO#HIFET

0.20X 3m~0.27x 3 m=0.6m~0.8lm
tLTLdshd, LkdsT, kERE [X=0.6m, 2=3m] B33bubhb,

(58, 3D, (344 2 T2V TiE, #DEICE » T, MEXLLSZ EZTHIZL V.,
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LELEDF L3R,

1

4

% BABLTXELE®5E, h=1micxfL T3, lmx
0.25mCh Bk, 25IENsKkEtE [X=0.2m, A=1m] »5iF [X=0.3m,

h:lm]gﬁacit,h=2mmﬁbf@,2mx%;$ﬁmv@5#5,h=2mmﬁm

T0.5m ItV Xadhm 25X L T, [X=0.4m, 2=2m] Bx5iFh5, A=3miTL

T,

3mxL1 —0.75mTH 570, [X=0.6m, A=3m] 225-IFE0THS S,

4

AT ENTE, X, AD, HAROLNIHEESETHT S REROLTE I WA, &
FFIZIWLT, BDTFLEHINAXOHERICEY LR EdHi-adbhiivnri Liiwyss, £
DESTEBHFTRWTIE, FOHBIZEVWXED7 X5 RKBREZIDLWVWDHLZ ERDLEEL L,

DEIWT, 2FLLUTAERICE T pHE AL T,
F<, Ik, W [0.3mBE] 235,

EA=2mr LU TRBLELERERZLDL T

% d
F2 | H S P RBEE Lk om R WAk E e

1 1485 | 0.14 0.15 ("3‘ ;“,4' 0 ;};) 8 oz | —o.04®
2 19. 25 0.10 0.10 ()5‘ ;MO gg‘() 10 0.5935 —0.45
3 15. 40 0.13 0.15 (}3" = ’0- 3 ™ 8 0. 3309 0.24
4 11. 50 0.17 0.15 (§ i" ‘ég‘o 6 0. 0887 0.00
5 20. 90 0.10 0.10 ({rf E,O' g o 1 1. 1648 —0.06
6 22.10 0.09 0.10 (f,f ;\"0' 3 = 11 0.9210 —0.25
7 17. 50 0.11 0.10 ()5" i = 9 0. 4049 0.62
8 9. 80 0.20 0.20 ()g e 5 o 5 0. 0445 0.91
9 17.65 0.11 0.10 (‘;f )‘_i\bo' 3 o 9 0. 3940 0.46
10 16. 00 0.13 0.15 (§§F§%) 8 0. 3814 0.24
11 12.14 0.17 0.15 '(é‘ =%3 s 6 0.1571 1.68
12 14.50 0. 14 0.15 (’3‘ E,O' 5 » 8 0.2013 0.60
13 | 159 0.13 015 | FzY3E 8 0.5350 ~0.19
14 12.60 0.16 0.15 (éf ;0 5 w 7 0.1235 —0.16
15 18.00 0.11 0.10 ()5{ ;MO' 2 ) 9 0. 6082 0.78
16 13.90 0.14 0.15 ()3( ;MO' 5 o 7 0. 2081 0.29

4 FEIEEWT, FRARFRDOIHLTIDELV @ DEFSERIN, VWi, L OFH
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B 1OFORBERE XDV, TNLORITH EFVRHEEBED L DS L TR X5, b
=0.050/@» 5%, [@=0.01, 5=0.05] #ftXELTxb&K, BF, b=0.10, 0.15 0.20
DEB»L, FhFh [@=0.02, 5=0.10], [¢=0.04, 5=0.15], [a@=0.06, b =0.20]
FBEDHZELT, BOSTICLDINICKREDOFERYS, Th XD 2 ETHE Re DB
DTH5,

AIFEICL DL, DOERIIONT, o*bE =
AT AEAMAE L2 EIRHELLTH B,

€

[0.3m Bl F] [0mBLE]
I bW ARBRITK T AR, & b —0.05 0. 0196
QBB HIFERELLOTRES o7 5=010 0.1795 03171
b =0.15 0. 1600
— - A el N M
5, FRICLDINDGEOMEM»S, A b —=0. 20 0. 8707 0. 9595

Fiom LRERe LOBRIZOVWT, DEDX
SR I B,

Tihbb, nIRkEROLOEES IV IO L ARMECEEL 25, IEHORER, BE
Uz, E(e)=0 235 %5 kMR, 722 mpVhSWERE - Th, ab5VIEX0D
X FAIC L 5T EDH 5 ENTESL, BEOGWHE, BETHE, YO0X5ERE
ZHLTH, Dhi/NSRen > 501, nidkE < EORTFNERLE,

7272, TOXSKHEHERTRECT 5701, 2FOX S BIRALETHS, D K 6-
I~6-4itL®dXN5 XS, ¢ DEMEE, 1 RATHHNELSHh, FKcitkiFs pOFHE
HNTe=0DEITIET S, i) b DFBECHNT, LOHENICE TS A IFBREOREX
bbb, o pOEIFITHIT S 0 XD D ELTREVERFZ NI,

5) AuICEFHHEkD 100, BEFRERCL &3 <HER L, EAOKMA TS S Huber
& 5k Smalian RO R G5kFfEEE DEM LICET HHKTH S,

¥, BRZ0.1H, 0.2H% HIZT3HOMEE LBaicisn i, HEoFk = Rk
EEZLNSA, KEAREE, Huber, Smalian OF 2 THS, Licni-T, EfTh
1, Huber, Smalian DX RKBEDOE BN ZDELWTHS S, LrLEBE, ThbD¥H2
SEIEY, E6 . 21 LBINB LS, Smalian FfIEA B LD, Huber vz X425
whi [a=0.02, 5=010], [2=0.04 b=0.20] HI{HRBE, TOVDHEHFMBK
By, I LICRT 32 ORI, HELOSIO<AFAEEE - ThERD BHHDE
Fhbh b,

MWhaz 0. 1H %X L 5F1c, 1m, 2m%E HIBEREIEDLIBECEV TR, EfTLEE
WTh Huber 232 0F L0 &iZv x> TLES, Thix, Huber i Clidimtifiz
BB ETIFHB L TIb e r L TH 5,

FAR (1) K4kfEke ok vl HRzH T 2OEICE - 72548, BIRE
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BAE (D) BLEZ W, KE,, REARKILVEETHE00, T LOFHIIFKREL
Zxbhd, iz, MELRCSWTHILTALOFE 2FREIIFAL L5 LHEELDTHD, W
DERIFLLTHDLNIEV, UL, BEZHICERRSEDZESTE LT, 40 (1)
A1x Huber Rzl T 572, Huber XD 4 DM E~DORERIZIZTDEEA T 5,
RBOETICENT, WReHHMT 2 L L OFHRVICEHEEENIZRD, EbbrlviiEtok
STHEEEZ S ERVKBEROEBROLEL VI EIIWVWIEDTEV, Linhk-T, £AL A
CHR (D) RAKRBEZCOELVWAETIES S, [a=0.02, 5=0.10], [a=0.04, b=
0.20] EOBHNRIDZDELVWEVZLETHSS,

6) ALIHWTIE, BEITFHEOHEEEL L TEHL ORERLFERH Lz, Lol
b, BEITHEOHECE VTS, BIEOKDLWIZEDE D, LT 2 ORKEs H» 2
H5ZETE-T, ZOMICIEADKBREZDLEDEHZENTES, T, EXLHEROKEL
FIRT5HECHEVTD, AL THEEL i 5 BRNIErTH D, fucd, =T
Y=a@ +bx* +cx', Y¥=ax+ b+ P HERETLEERIBAEZLNETHA S,

LOXSEHEXDE, BBV TIE, BERSES D VITELLERICD LTV Cilrhsd
BRTRESA50NED, BEXFHROEHAL KT 5RIROFERS I OCEAD & 0 HEic>
Wi, XDERTILEXSD»L LA, FRICLT, BBFESECkT 5 [FF] 0
BILOVWTD, HREEHED SPINNT, BaOMAEEEEINL, DV, ALicLd
LZdDX03 XD LR Edbharb iy,

& s E R

I D BWAHHARDBEICLOWTIL, THOAEX, BRORRSITOVT, TEEK
UZEALZ 7t 2 £ 5 THRIZLnd, BHOREPRBECTD -7cicd, REOHZ B E b =
¥, b/ FECREET DR XL o0, SnbWwicd, ALOERF, T, dupd, 5%
DEBFKICENT, IHCERZ D LDBAEE 552 B8 TELDT, ZhLOFL LWEE
L ETFVT, ALV TLDEINEx DERBREL2BRIT5 2 Litd 5,

Frich 2 BRI, TEEBRNLD DR FBI0E ) ¥4 94, JHBEHEEHA
XVOL Fv 5, =v<y ddk, IKEH 8, BREEKNL DO 55 RBI 0+ 4
BEFUERTH D, O AKRORED 2 WIREIB O EL S OBIES, HEEDS
R JUREMBORMEERC T, TRCALCST HHEFCHEL TH IR -7, WE
RS OIEERS L OREE LT EOEDE KD TH S, ‘
SRS L CiE, xF, v FPSNCDEES L DR, Jhit, ATiTRT 5 R,
CEREROZEZ A S L LD TIE R, EROMRLLT, BRChEIZE LS Lk
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RI PRAKROWHERE, #E

BoW | ES | WBEE | M @& | o @ %S| mmEs | w8 0§

cm m cm m
= ¥ 1 12.3 11. 09 F R ey 3 12.1 9.60
" 2 16.2 12.40 " 4 12.3 10. 80
" 3 10.0 11.16 " 5 34.7 21.90
" 4 27.4 18.10 B 1 12.4 9.30
" 5 19.2 14.15 " 2 23.4 14. 90
" 6 23.8 13 80 " 3 33.9 19. 70
" 7 31.0 25. 58 " 4 48.0 23.90
" 8 26.9 21.97 O 1 19.7 17.10
" 9 37.9 17.75 " 2 29.1 20. 80
e 1 12.4 11.14 " 3 26.7 23. 20
" 2 15.7 8.30 " 4 35.2 25.70
" 3 15.6 12.65 | JeisiAses | g 11.0 13.10
" 4 16.8 125 | ($7XF7)
" 5 18 2 12. 30 (s Z!;L?) 2 21.4 19. 30
" 6 17.6 12.10 .
" 7 17.3 12,11 (0 Y)Y 3 14.2 13.70
. 4.12 "
, Z ii: 11. o | Grrxey| e 240
> # 1 18.9 12. 40 (< jJ”://:) 5 11.5 14. 90
" 2 18.8 13. 80 "
" 3 39.7 14.20 (j: r7,+> 6 12.1 12.10
" 4 48.5 18.49 Ay =
" 5 55.1 23.60 | Ve ) 7 14.8 13.80
N 1 19.0 | 15. 50 "
" 2 42.4 25.40 | (~UFY) 8 9.8 11.70
& & 4k

WTHD, TDESICEBTOVTD EDONBIRE, Aicksid sH3AR ColitAA) oL
BDLEERED D, VAL GHTHLERTFREIND, ELTEWTD DL 4 DfR
5, FRLUNOBRBIH L THIRYTHLI0E I »ETT 52 L4, ZOBISEROELREM
TH5,

THEAOBREEZ LDTE, HIDOEEVTHS, HsOMFRAKL, EHE #HELDICRSE,
5, FNOHEFA—DORETCR LIS &DDTIE, BEOHBEZIEMBICIIRL 2V, DI,
HMIzkswTiy, REEEEOZDICHEDLNZ0.2m ROERMNEELY DLW, FHxD
AR OVWTORIKRE S Lo CERDIEAL 1 2, BEOHI/NNL : 1/40), 2T, &K
OBEICOWT, IBEOHMOESZR T E h, TOBMBEDO D 1T, & LFERORERT
X oT, WIROMHiZ RS o7z, ME T, BIROLBVERA L & 57200, B 8
) OREIZ—EICLT, FHHARS, FTOBRMOBEEZRKOBEHE L 2L ETLDTIETOD
FREEAITS L DebFTHD, Lioh-T, ML dINBHEAME. DIEK, /ot
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BV SEstA Lk (b Fey) OB VL SRR LR (=Y < v) OB

B VI SefER L Hsa ORvF+9) omp B VL TCOAAR & FRAAR CLIEIAZERD DR
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RIZ—RTITRV,

DX, FERKCOVWTh, EEEEEEZ D HWT, THEARC Lz EFRROEERICL -
TENLORREDLDH L, HI~URE2505, M I~ TICEWTERTTLDS
N7RRERITE RO b 0TH S, BREBRCERT2EMWARIVELS AL TN W
7, TEHHARDOEIR EFHARDOER & OB Z N EOREIC X » TH 5 Z LicThig,
Z¥3EAR, 95K (M U W), e/ *x25Kk (M IABH), v735K 45K 55K
(B VI, F =y 25K (X VAR, v4v3%K 45K (X VIE8), JEkE
BHLESAR, 45K, 55K 85K (N VI &5, mHEAOWIKECILL T XK
THLHNREDEREEEREETEL0LRDLND,

ZORIRDS, TEHERA L FRRE IS SR BFEI8A (I 23, 29, 28 LBEEE
T5) DStoFEARIC >V TIE, KB EOREIRL LAREEREE2530EFE25 L
T EDHD, FEIGCERICE T REREFTFIL, B SHFHAARBEZ OV TOAEL L
oz it B,

[0.3mPh 1] 22Ty, Aicsi 3 LAtk AHRE 1R GUAMR0.2m) 2450,
0mpBli] ki 2BEMBEV IIRR

V/(m?)= go.1 X0. 2+%—(go.2+go.s) x0.1=0. 15708 d ¢.12+0. 03927( d ¢.3*+ d o.5*)

TE->ThE»B T LT This, BRI AOEUEMIL, SFDOXSCHEIND, &,
AEICEBC BV, EERAER 2HHOmRAEL L, doy, desFLRAIL.

®I BHHKALKR-EE

A # {E
B B | &5 ‘ Mo owOE | B w o E B K
[0.3mPL k] ‘t [OomDIE]
| m? m3 cm m
2 e 3 0.0471 0. 0507 10.0 11.16 0. 5862
" 9 0. 8990 0. 9572 37.9 17.75 0. 4868
L/ * 2 0. 0799 5 0. 0907 15.7 8.30 0. 5839
D4 H 3 0.7173 0. 7619 39.7 14. 20 0.4334
"o 4 1 4018 1. 4761 48.5 18.40 0.4343
" 5 2. 3599 2.4512 55.1 23.60 0. 4357
FF 2 1. 6306 1. 7050 42.4 25. 40 0.4754
DA 3 0. 4952 0. 5200 26.7 23. 20 0. 4002
Vi 4 0. 9883 1. 0302 35.2 25.70 0.4120
| 1 0.0614 0. 0671 11.0 13.10 0. 5388
" 4 0. 2331 0. 2473 18.1 21.40 0.4491
n 5 0.0792 0. 0839 11.5 14.90 0.5416
" 8 0. 0403 0. 0446 9.8 11.70 0. 5060

AL B LTI, KL ORBRIC OV THEENE S S IR o705, KERITEWTRL DR
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Hh b, W ORDKREREZERL, FhbieonTthidThiEtoe%25h507T, BHHD
F;ELT

£/ (1), £2=0.1H] AmE (1), 2=0.2H]
[Huber, h=0.1H] [Huber, k=0.2H]
[Smalian, /4 =0.1H] [Smalian, % =0.2H]

DO, Ffe, HEMSICD T ORERE LT, ZELERRC S TSR EEE L
LT
[2=0.00, b=0.10] [2=0.02, b=0.10] [2=0.04, b=0.10]
[ @=0.04, b=0.20] [@=0.06, &=0.20] [Gauss, #=10 ]
DERE 2L, ThSDERICOVTREDHEERI I 572,
R D LT HERRISED LBV TH S, ik, ZHCHAMRELZ 2micEEL 728 a
EDWTh EDTHRT,
O MFEAMBSRITHELZ &< EVWHE

<Huber <Huber <Smalian <Smalian
% = h=0.1H h=0.2H h=0.1H h=0.2H
E e E e FE e F e
23 0. 0469rI18 —0. 42% 0. 0466 —1.06 0.0478 1.49 0. 0489 3.82
A9 0. 8905 —0.95 0. 8730 —2. 89 0.9223 2.59 0.9716 8.08
v 2 0.0793 —0.75 0. 0789 —1.25 0. 0809 1.25 0. 0830 3.88
v 3 0.7144 —0.40 0.7131 —0.59 0. 7227 0.75 0. 7322 2.08
v 4 1. 3892 —0.90 1. 3863 —-1.11 1. 4278 1.85 1. 4693 4,82
> 5 2. 3412 —-0.79 2.3108 —2.08 2.3936 1.43 2. 4764 4.94
r2 1.6018 —-1.77 1. 5773 —3.27 1. 6758 2.77 1.7752 8. 87
v 3 0. 4896 —1.13 0.4914 - —0.77 0. 5089 2.77 0. 5263 6. 28
v 4 0.9818 —0. 66 0. 9631 —2.55 1.0121 2.41 1. 0612 7.38
=1 0. 0604 —1.63 0. 0587 —4.40 0. 0631 2.77 0. 0674 9.77
a4 0. 2302 —-1.24 0. 2253 -3.35 0. 2422 4,03 0. 2590 11.11
25 0.0787 —-0.63 0.0778 —1.80 0. 0800 1.01 0.0823 3.91
28 0. 0398 —1.24 0.0391 —2.98 0.0411 1.99 0.0432 7.20
<E (1) <E (1) a=0.00 (azQOZ
& = h=0.1H h=0.2H b =0.10 b =0.10
E e | E e E e E e
A3 0. 0471 0.00 0.0471 0.00 0.0474 0.64 0. 0470 —0.21
Z9 0. 8989 —0.01 0. 8950 —0.44 0. 9081 1.01 0. 9019 0.32
v 2 0.0797 —0.25 0. 0804 0.63 0.0799 0.00 0. 0799 0.00
v 3 0. 7165 —-0.11 0. 7207 0.47 0.7183 0.14 0.7139 —0.47
v 4 1. 3980 —0.27 1. 4107 0.63 1.4131 0.81 1. 3996 —0.16
v b 2. 3547 —0.22 2.3491 —0. 46 2. 3684 0.36 2.3671 0.31
+ 2 1. 6247 —0. 36 1.6331 0.15 1. 6542 1.45 1.6323 0.10
v 3 0. 4939 —0.26 0. 5026 1.49 0. 5009 1.15 0. 4935 —0.34
v 4 0. 9906 0.23 0. 9862 —0.21 0.9975 0.93 0. 9886 0.03
21 0.0611 —0.49 0. 0605 —1,47 0.0618 0.65 0.0617 0.49
2 4 0. 2333 0.09 0. 2334 0.13 0. 2363 1.37 0. 2328 —0.13
25 0.0791 —0.13 0.0788 —0.51 0.0794 0. 25 0.0792 0.00
2 8 0. 0402 —-0.25 0. 0401 —0.50 0. 0405 0.50 0. 0404 0.25
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<a=0.04 <a:0.04 <a:0.06 (Gauss h=2m
£ b =0.10 b=0.20 b =0.20 n=10 -

FE e E e E e E e E e
A3 0.0467 —0.85 0.0472 0.21 0. 0471 0.00 0.0469 —0.42 0. 0471 0. 00
A9 0.8942 —0.53 0.9103 1. 26 0. 9037 0.52 0.8964 —0.29 0. 9036 0.51
e 2 0.0798 —0.13 0. 0810 1.38 0.0811 1.50 0.0797 —-0.25 0.0813 1.75
v 3 0.7145 —0.39 0.7184 0.15 0. 7246 1.02 0.7176 0.04 0.7159 -0.20
>4 1.3969 —0.35 1. 4056 0.27 1.3974 —0.31 1.3981 -0.26 1.3987 —0.22
v 5 2.3543 —0.24 2.3533 —0.28 2.3291 -1.31 2.3570 —0.12 2. 3686 0.37
+2 1.6128 —1.09 1.6379 0.45 1.6237 —0.42 1. 6372 0. 40 1.6398 0. 56
¥ 3 0.4925 —0.55 0.4924 —-0.16 0.4919 —0.67 0.4941 —-0.22 0.4946 —0.12
4 0.9856 --0.27 0.9849 —0.34 0.9752 —-1.33 0.9864 —0.19 0. 9891 0. 08
21 0.0607 —1.14 0.0613 —0.16 0.0604 —1.63 0.0612 —0.33 0.0614 0. 00:
=4 0.2341 0.43 0. 2384 2.27 0.2316 —0.64 0. 2337 0. 26 0. 2331 0. 00
a5 0.0790 —0.25 0. 0796 0.51 0.0794 0.25 0. 0794 0.25 0. 0794 0.25
= 8 0.0401 —0.50 0. 0404 0.25 0. 0403 0.00 0. 0403 0.00 0.0400 —0.74

O LBmMMBEENRE Lt

Huber <Huber <Sma1ian <Smalian
® o h=0.1H h=0.2H h=0.1H h=0.2H

E e E e E e E e
3 0. 0498 —1.78 0. 0495 —2.37 0. 0533 5.13 0. 0571 12.62
Z9 0. 9407 —1.72 0. 9100 —4,93 1.0125 5.78 1.1149 16. 48
e 2 0. 0891 —-1.76 0. 0892 —1.65 0. 0944 4.08 0. 0996 9. 81
v 3 0. 7564 —-0.72 0. 7559 —-0.79 0. 7688 0.91 0. 7817 2.60
v 4 1. 4612 -1.01 1. 4514 —1.67 1. 5130 2.50 1. 5747 6.68
v5 2. 4296 —0.88 2. 3845 —2.72 2.4981 1.91 2.6116 6.54
rF2 1. 6599 —2.65 1.6227 —4.83 1. 7975 5.43 1.9724 15.68
3 0.5103 —1.87 0. 5084 —2.23 0. 5490 5. 58 0. 5897 13.40
v 4 1. 0149 —1.49 0. 9895 —3.95 1. 0714 4.00 1. 1533 11.95
a1 0. 0658 —1.94 0.0621 . —7.45 0. 0707 5.37 0.079%4 18.33
a4 0. 2415 —2.35 0. 2350 —4.97 0. 2668 7. 89 0. 2985 20.70
b=1+3 0. 0827 —1.43 0. 0816 ~2.74 0. 0868 3. 46 0.0919 9.54
2 8 0. 0436 —~2.24 0. 0419 —6.05 0. 0480 7.62 0. 0540 21. 08

(E (D A H (D 2 =0.00 l <a:0.02

® = h=0.1H h=0.2H b=0.10 b=0.10

E e E e E e E e
23 0. 0505 —0.39 0. 0511 0.79 0. 0521 2.76 0. 0506 —0.20 V
29 0. 9589 0.18 0. 9542 —-0. 31 0. 9814 2.53 0. 9567 —0.05
= 0. 0904 —0.33 0. 0925 1.98 0. 0921 1.54 0. 0912 0. 55
v 3 0. 7593 —-0.34 0. 7650 0.41 0.7636 0.22 0. 7611 —0.11
w4 1. 4736 —0.17 1. 4848 0.59 1. 4918 1. 06 1. 4848 0.59
v 5 2. 4482 —0.12 2.4353 —0.65 2. 4641 0.53 2. 4572 0.24
F2 1.6931 —0.70 1. 7031 —0.11 1. 7387 1.98 1. 7208 0.93
>3 0.5188 —0.23 0. 5287 1.67 0. 5342 2.73 0.5193 —0.13
>4 1. 0291 —-0.11 1. 0251 —0.50 1.0474 1.67 1. 0322 0.19
o1 0. 0672 0.15 0. 0656 —2.24 0. 0682 1.64 0. 0671 0. 00
= 4 0. 2475 0.08 0. 2493 0. 81 0. 2562 3.60 0. 2465 —0.32
=5 0. 0836 —0.36 0. 0837 —0.24 0. 0852 1.55 0. 0840 0.12
2 8 0. 0447 0.22 0. 0446 0.00 0. 0460 3.14 0. 0447 0.22




<0;0.04 <a:0.04 <a=0.06 <Gauss h=9%m
E X0 b=0.10 b=0.20 b=0.20 n=10 -

E e E e ' E e E e E e
A3 0.0501 —1.18| 0.0505 —0.39| 0.0499 —1.58| 0.0505 —0.39 | 0.0506 —0.20
z9 0.9466 —1.11 | 0.9663 0.95 ' 09536 —0.38| 0.9587 0.16 | 0.9672 1.04
e 2 0.0900 —0.77 | 0.0908 0.11 | 0.0904 —0.33| 0.0910 0.331 0.0901 —0.66
> 3 0.7578 —0.54  0.7597 —0.29 | 0.7620 0.01 | 0.7629 0.13 | 0.7594 —0.33
v 4 1.4673 —0.60 | 1.4781 0.14  1.4674 —0.59 | 1.4685 —0.51 | 1.4862 0 68
> 5 2.4482 —0.12 | 2.4609 0.40 | 2.4161 —1.43| 2.4426 —0.35| 2.4561 0.20
k2 1.6718 —1.95| 1.7047 -0.02| 1.6791 —1.52 | 1.7084 0.20 | 1.7163 0. 66.
v 3 0.5146 —1.04| 0.5162 —0.73| 0.5108 —1.77 | 0.5192 —0.15| O0.5222 0. 42
4 1.0203 —0.96| 1.0216 —0.83| 1.0108 —1.88| 1.0293 —0.09 | 1.0333 0. 30
21 0. 0671 0.00 | 0.0679 1.19| 0.0653 —2.68| 0.0666 —0.75| 0.0676 0.75
24 0.2419 —2.18 | 0.2453 —0.81 | 0.2408 —2.63| 0.2450 —0.93 | 0.2487 0.57
25 0.0833 —0.72 | 0.0835 —0.48| 0.0836 —0.36 | 0.0832 —0.83| 0.0837 —0.24
a8 0.0441 —1.12 | 0.0448 0.45 | 0. 043\6 —2.24 | 0.0443 —0.67 | 0.0442 —0.90

I HEEREEZ, §5.2IC L INAATICET HER LT 5, Smalian KTk
CHDRE RSN S SNE, EAOMEHR, MERDOREIFLOVWTHICOLINDD L
Wz B, BRI SN, AL T, ToRRERICT LR b
HDHDDIENDTHER, FOLBRWIRKATHSRD, T FHLTs L2 T, |
& DEERILOVWTHRILTARD E, FHEDFRAE, §6-4ILDINHFERIOHANA
CEENRTVS,

DX EnD, ATicknThxbhic s OEBIERIE, FiRicsT 5 X510,
ADKEDOIINE L VAL B 2IBBT OV THRERSHBLY 2D LEXBHLNTED
THAH9,

i B

1) EMicowCTERAEHEEZ 2 X5 2T 558103 bynHh 5 kED 1 O Td % Smalian
RO, SERARC B 5 AR Z R 2 ASHL AL 0L BRI 5T &
NT XD, BIEATIE, NEECXLEIED 1 OOEAETH L,  OMIBERSOZEITE
VT, 85 L mb e bbb T Chebyshev A, Gauss AREFEDFIIEIRIC X LR
BHDHE, EEEZLNFOSHEEEZ X DAV O Lo/ 2 FlRic b &3 < BEITELE
BH D, BEAREZHEAORBCH LI/ s 0 Smalian KTHDHOLFKICLT, DX
5 B ORIERAATICS ETWVTELOKBERE D EDBH L ENTED, T, RHELRE
RICESL 7RIS BT, RSB OBV ERTERAKIC L B L, LOBERIRIIEEC
JEHET & DT b o 7o, FICH LT, BASHAZIEATS L, MREEORNE bV TH
BT Lo b ER RERIRE L L Thx b b,

KAV, DL LTERLRE3D0FHKE C LI o RkFE—BETEE BEXS

LY

EROKE LR T 5Hk, THEE—%, RIEMEFE2ONHBEFLAC L 55G%2E
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HWLUTRLAZDDTH D, RLITRUIRIEED & DRMIL, 72 & 2NN S = & ARk
WETH, ~RICLOMBOMEEZL D ETE, Lad, EFCETLHNE, 4084
BT B S BIEEHE T 2% T L Tk st n e 8 Th 5,

2) BEVERICD L RFEEE, 2FDLSILThIABND,

T OWGHEm» L, FHREOEEDEx, x+h, x+2h - y x+Ck—1)k, THF-
DEE y1, 33, 33,0, BIOCEL LCREINBBEHIMRKICL 5T, 2FDL S S
E2HETHZ L TE B,

Bh B4 A
I ;.:S hf(x)d x:—~D-~C1y1+Czyz+~~-+Cky»)

CCG:, f(x> oi}:j’ KB’J ;]ﬁéf&{kﬁOJg’IEﬁTﬁﬂJ\T%’ [/Z))ZZ), Vi, Yay seee sy Ve @FEE”‘:
TIFEB 4RIV B D ET B,

Ltﬁof,tazw,k=5abk%ﬁ(mﬁ):Q=%,%ﬁoﬂzblwﬁﬁwwﬁw
ERZRTIERD, ZOBHEE, L 3kHIEEL 2 RETrE

1

I fLZ%ﬁ{C_ayl-f-C-l y2+Coys +C;y4+Czys}
]
840{ 6231 - 283y; + 398y, + 283y, — 62y5}
LLTHEALND,

ST, BROMMIEZIEMN LIREL, %/, »2BEO—iX ) OEl, y% 2 OWicky
DEED2FE, HeeklThiE, BMEVIE, 280X 5Rins,

V=gl

Le2i280WC, HROEMx0 X0 28l - a Hidteh 7o d s & LT, BT, bH FfR
WCEBNIcH Xar, Xowoa, BT DERD 2FE Yar, Vowosm, & L, ¥/, BEELE&EH

RIABXZHR, TNLOREKTDHy DEZ0LL LS, ik, a<b LT, boffik
0.05~0.10- %3,

*u
T =
V—-A4_Sxo ydx——4—l

%*&%?%}@L:, ij‘) ya[:h-»;bll, xaH+—g-—bH, %Z}}u&)#‘.‘\& LT, I %B‘ﬁibf:i 5 7’&4‘@*,301

DEIT L, ThTho/NEEEZ T, 1(2), LT, FhbOSHEEREY D EDBDIC, F
ET L5 HOBHICEH T LEEERZ LB VL2 EicThiE

I _T{C 0¥+ C 1 Yersu+ CoyaH+2bH+ClyaH+8bH+C2yaH+4bH}
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BF, HIRELTI@), T@ o Bbenbnsns, Iy ty=1@ +1@) +-i
(1.2+3) RELTRSNB, 2FIC, SHO5 AT 2EHEIEEZ BV T I”*““—IO>
%%a&éa,:®%6®%ﬁ%ﬂ,0%bf

I =

{C Y+ C ' Yernt+Co Varom+ Ct' Y arrson+ Co yaH+4bH}

Lhﬁof,éW@EﬁIm,G-%5)ﬁ&bf&tk%héo

A SEFRE AT 5 DI b B 7o& S EOBEIC T brRRomE 0L L, TORMO 45
%—Z—d,1,2&%Hd,I@)I@)m@ﬁ%ﬁﬂbfﬁ,ibl@(mﬁ}%—%ﬁ
Domeosmics s, g 1O T o0 —HRELHOT, 1-2:9) AOX
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Résumé

1) SMALIAN’s sectional measurement for a stem volume can be considered as
the cubic formula in which trapozoidal rule in numerical integration is skillfully
used.

Generally  speaking, numerical integration is theoretically classified into three
methods, which are the interpolation, mean value method, and moving average
method. Each method has several rules or formulae of integration, respectively.

By the same way as the trapozoidal rule in interpolation was converted to
SMALIAN’s sectional measurement in forestry practice, many cubic formulae will be
introduced by using various rules or formulae of numerical integration.

On the other hand, the ordinary way of solution regarding the cubing method
based on an equation of stem curve has a lot of trouble in its numerical calculation.

However, if the orthogonal polynomial is used in it, the equation of solution is
) given not only directly but also as conventional form in practice by using the
values of coefficients shown in prepared table. ; )

In this paper, the writer proposes new cubic formulae applicable to the
measurement of stem volume and shows the expefimental results on them.

2) The cubing method based on the moving average method is given as
follows: From the theory of numerical integration, the following value of integration
can be estimated by using both the observed values of the square of diameter, yi,
¥s, -+, and y, at each of £ points, %, x+4, -+, and x+(k—1)h, spaced with equal
intervals, and the coefficients for numerical integration of both C:(i=1, 2, .-, k)
and D shown in Table 1-1.

ah

Bh '
™ :S hf(x) dx:—‘_—‘{;— {Ciyi+Cayat--+Crye} .

The above equation is given under the following assumptions: (i) F(x) can be
approximated by polynomial having a suitable degree, and (ii) the observed values,
¥1, y3, -+, and y, are mutually independent.

Since the hatched part in Fig. 1.1 is shown as (a, ,@):(—%, %) in case of
k=5, the value of the above integration is given as follows by using the values of

C and D under the assumption that a cubing curve is an approximate equation.

h
Ii: =D {C_ny1+C_1y2+Coy3+C1y4+czy5}

— g5 {—6231-+283 y2-+ 398 yu-+ 283 y.— 625} .

It is well known that a stem volume V is shown as
T H
VZZSO ydx .

In this equation, the cross section of stem is assumed as a circle. Moreover, the

-
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distance from one end of stem is denoted with x, and the square of diameter at
the measuring point x and the whole length of stem are denoted with y and H,

respectively.
In Fig. 1-2, let us assume that the square of each diameter at x.m, Xom.sm, >
be Yeu, Yemw.sm, -+, and that the values of diameter at the points supposed beyond

the whole length of stem for convenience be zero. Here b is given as 0.05~0.10
under the condition of a<(b.
To estimate the value of

x
V="l Hydx=£l N
4Sxo 4

at first 7 is divided into several parts shown in Fig. 1-1 under the consideration of

such branch points as Xar goH, XaHogoH, *** .
Then, I (2) is shown as

1 (2>=‘b‘}£{c—2 Yerr+C_1 Yorcom+Co Yarr 301 +Ct Yarr 0om +Cs Yor i om}

by using the observation values at adjacent ﬁve points. ‘ .
Since the same way can also be applied to other parts of 7 (3), I, -,
I3n=1(2)+1(3)+- is shown as the formula (1-2-3).
Next, if the coefficients for 7 (1) are denoted with C’ and D', I (1) is shown as

[(1)=-DT{C_2’ Yer+C_t’ Yarrsu+C0 Yarrrnon+Cy y¢i1+3m+Cn’ yaH+4bH}

by using the observed values at the first adjacent five points. Then, the total area
I is given as the formula (1.2.5). '

If the middle point be zero and four points at both sides of it be —2, —1, 1,
2, respectively, in each group of adjacent five points which are used to estimate
the area of each part, the coefficients of («, ﬂ)=(—%, %) in Table 1-1 can be
used for I(2), 1(3), -+ . Since the coefficients of general formula in the same
table can be used for I (1) and those values are shown as the formula (1:2-9), I
is obtained as the formula (1-2:10) by putting each value of coefficients into the
formula (1-2-5). Then, the volume V is given by the formula (1-2-11).

For instance, if the values of ¢ and b be 0.02 and 0.1, respectively, the formula
(1-2-12) is the cubic formula for this case, where the unit of V' is cubic meter if
v and H are measured with the unit of square meter and meter, respectively.

By the same way, the cubic formulae for various cases where the values of «
and b are suitably selected are shown in §1-2.1¢. The cubic formulae shown
in §1-2 -1« are derived under the assumption of 0.05<5<0.10.

In §1-215, other cubic formulae are shown for the case of 0.15<5<0.20 and
those formulae are derived under the assumption that a quadratic equation is used
for an approximate curve and that the observed values at adjacent three points are
used to estimate the area of each part.
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The cubic formulae in which the interval between adjacent two points is
decided independently of the whole length of stem H, for instance like one meter
or two meter, are derived as well as the cases where it is given as ¢H and bH.

In §1-2.1¢, the cubic formulae are shown for the case in WhiCl;l the distance
X between the base of stem and the first measuring point, and the interval %
between adjacent two points are suitably given. The coefficients for integration
of (five points, cubic) and (three points, quadratic) in Table 1-1 are used for 0.05
<b<0.10 and for 0.15<56<0.20, respectively.

The cubic formulae shown in §1-2-1a, §1-2-1b, and §1- 2. le are for the
case where the measuring points are spaced equally. On the other hand, the cubic
formulae for the case where the measuring points are spaced with different intervals
are shown in §1-2-.2. To derive the formula for the measuring points with
different intervals, generally speaking, there could be two ways; the method based
on the integration coefficients for the measuring points with equal intervals as
shown in Table 1.1 and the method based on different integration coefficients
adjusted to the measuring points with unequal intervals. The formulae of [1-75]
and [1-76] are based on the formér with smaller interval near the base of stem,
while the formulae of [1.77] to [1-80] are based on the latter with different
intervals.

"3) The coefficients of orthogonal polynomial are shown in Table 2.-1. To use
those coefficients, a cubic formula will be derived as follows. If the distance from
the top of stem be x, the radius at the distance of x be 7, and the equation of
stem curve be r*=a+bx+cx®+dx®, the stem volume V will be expressed by the
following equation:

V*:er:rr2 dx

To use the formula of orthogonal polynomial with %2 measuring points with
equal intervals, the equation mentioned above will be expressed as follows:

; - BP—1 .,
r"'=bo—l—b1(x—x)+bz{(x—xb“— i) h}

+b3{<x—@3—3i220—7~(x—5) )

For instance if 2=11 and %2=0.1H in the above equation,
1 3
rgzbo+b1<x—~2—H>+bz<x2—xH +TOH2)
1144 144
+b3(xs—%ng+mH2x—'4of)‘6Ha) .

Therefore,

V=n-Sfr’*’ dx
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= n(boH — %sz 3) .

From the formula of coefficients and Table 2-1, b and b: will be expressed as
follows:

bo=1‘11 (ro® +ro.15® + 7025+ +7a?) .

1 ;
b= gs‘g;()w{? (151"02 +670.181— 70,282 —6r0. 352 —97.4a2*—1070.557
—970.65%—670.782 — 7050 +670.05% 1 1575) .

To put those relationships into the equation mentioned above, the formula
[2-1] will be derived. o

The formula [2-1] will be explained as follows. The coefficients, «, b, ¢ and
d, in the equation of stem curve 7*=a+bx+cx®+dx® are determined by the method
of least squares with the observed values, 7, #o.1m;+"" , and 7z at eleven measuring
points set at the interval of 2=0.1 H, and then the drived formula of stem volume
is modified for practical use. The formulae of [2.2], [2-3] and [2-4] are derived
for different values of 2 and % by the same way.

The cubic formula by BREYMANN, SIMONY, or RIEkE is derived on supposing
the above-mentioned equation of stem curve, and those formulae will easily be
derived from orthogonal polynomial. ‘

The second of the methods using the table of orthogonal polynomial is a little
complicated to derive a cubic formula in comparison with the former. In an
equation of stem curve, r=ax+bx2+cx?, the value of » is zero for x=0, and so
particular attention should be paid to the value of z for x=0 on supposing the
function z =-%. The formula = x (2-2-14) and accompanying formulae [2-5] ([2-5A],
[2-5B] and [2-5C]) are introduced in this way. For practical use, it is more
convenient to calculate the formulae [2.5] excluding H, to get the value in
parentheses of the equation (2.2-20), and then to multiply the value by =H.

Moreover in this paper, two cases are discussed to use »’=a + bx, 7*'=a + bx
+cx? as an equation of stem curve. Just by the same way, a cubic formula will
be obtained according to stem curve, interval between measuring points, and how
to space those points.

4) By the mean value method, a cubic formula can easily be derived. With
NewTon - Cotes’ formula, for instance, the procedure will be as follows : If
yi=f®)=f(m+ih), (i=0, 1, 2, -, n), the formula is generally represented by

51" F(0)dx=K-h (Ciys+Cayat-+Coyn)
x1

where the values of C and K are given in Table 3-1. If y be the square of -
diameter, a stem volume V is expressed by the following equation:
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Xn
V=2\"ya
AN

:-}-K-h(C1y1+Czyz+-'~+C,,y..) .

If the total length is divided into ten equal parts, £2=0.1H and #=11, the
formula [3-1] can be made by Table [3-1]. For the case of =7, WEDDLE's
tformula will be derived from the above. equation.

GAUSS’ formula will also be used just in the same way. In using the formula
tfor measuring a volume, however, it should be noticeable that the measuring point
x; is determined by the equation (3-2:3) and Table 3.2.

5) An error resulting from using the formulae mentioned above will be
discussed for the following two cases: (i) to get a volume of stem above 0.3m
from the ground ([above 0.3m]), and (ii) to get a volume of whole stem above
the grouhd ([above O0m].) An estimate value E (m?®) and ratio of error e (%) by
each cubic formula are shown in §5-2.1 and §5-2-2, where a cubic formula is
abbreviated as follows. For example, [¢=a, b={] means that in the cubic formula
using the moving average method, the first measuring point is set at the distance
of oH from the base of stem, and other points are spaced with the interval of gH.

In the moving average method, the relationship between the averaged e (&)
and @ for 5=0.1 or 0.2 is shown in Figs. 6-1 to 6.4 within the range of Oéaééb.
It is approximately linear, and the averaged error size for various values of g will
be shown in Table 6.2, 6-4, 6.6, and 6-8. An error size resulting from using other
cubic formulae is shown in Table 6.9, 6-10, and 6-11. To consider of a standard
value for calculating a ratio of error, those values in the tables can be regarded
as an estimate value of the bias of each cubic formula.

A mean square error for each cubic formula will be estimated as shown in
Table 6-12. A mean square error is the sum of the squared bias of estimate value
and variance, so the cubic formula with less mean square error should be better
concerning a precision. According to the table, the cubic formula giving better
estimate value for [above 0.3m] also gives better value for [above Om]. A mean
square error for [above 0.3 m] is much less than that for [above 0 m].

To consider of the relative ease in practice in addition to the result of a
precision, the following formulae might be useful: [Micita (I), £2=0.1H] and
[@=0.02, »=0.1] for the number of measuring points =10, [¢=0.04, #=0.15] for
n=7, and [¢=0.04, 5=0.2], [¢=0.06, $=0.2], [Micita (1), 2=0.2 H] for n=>5.

The tolerance limits for various cubic formulae are given in Table 6-13, which
shows the value of ¢ to be expected by one measurement under certain degree of
reliability. R

The relationship between the ratio of error and the size of stem to be measured
need not be given a special consideration so far as the size dealt with in this
experiment is concerned.
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For this experiment, sixteen trees were taken from artificial plantations of -
Cryptomeria japonica and Chamaecyparis obtusa in Ohta National Forest of Mito
District Office. The reason why about fifteen trees were taken is that the determi-
mnation of the true value of error resulting from cubic formulae was not ‘expectéd,
but the comparison amoung various cubic formulae was expected from a practical
point of view. Therefore, a special consideration was paid to select the trees of
‘better quality. The reason why Cryptomeria japonica and Chamaecyparis obtusa
‘were taken for the experiment is not for finding the difference between species, but
for using different forms of stem.

For two cases as described already, a standard value was calculated; for (i)
‘the volume calculated by Micita’s formula (I) with the interval of 0.2m between
measuring points and for (ii) the sum of the volume of lower stem calculated by
SmaLiaN’s formula and the volume calculated in (i). The standard values for
each sample tree are shown in Table 5-1.

6) On the moving average method, four cases with 5=0.05, 0.10, 0.15, and
0.20 were discussed in this article, and a desirable range of ¢ was discussed for
each case, the values of which are shown in Table b. This table is converted into
Table ¢ by expressing a as a ratio to the stratified & ( pz%) . In Table ¢, a
range of p is not always constant for 5= 0.20, but has a tendency to decrease with
the increased b. Except the case of $=0.05, both limits of p have a tendency to
increase gradually in proportion to the value of 5. As the value of p common to
every range is 0.25, generally speaking, the desirable value of & could be one -
fourth of b for the case of 4= 0.20. ‘

The result like this gives an important suggestion to the usage of cubic formu-
lae with the interval A=1m, 2m, etc. as shown in §1-2-1 e. That is to say,
‘the position of the first measuring point could be determined by the value of p
in Table c. For example, a desirable distance X between the base and the first
measuring Point is given as follows for total length=20m and %2=2m to get a
volume of [above 0.3 m].

0.05x2m~0.25x2m=0.1 m~0.5m

“Therefore, [X=0.3m, 2=2m] and [X=0.4m, 2=2m] should be taken from the
cubic formulae described in this article. As the cubic formulae for certain limited
combinations of X and % are described in this article, an appropriate formula might
not always be found for the calculated range of X. In such a case, therefore, it
should be desirable to use the cubic formula close to that range of X.

The variance of the estimate value in the range of « in Table b has a tendency
to increase in proportion to the value of b, which indicates the number of measuring
point ““#’’ has more influence on the exactitude of cubic formula rather than on
‘the accuracy of it.

7) An application test was carried out to examine whether the experimental
conclusion mentioned above is applicable to various forms of stem. The sample
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trees (total number 44) for the test are nine each of Chryptomeria japonica and
Chamaecyparis obtusa in Tokyo University Forest in Chiba, five of Abies mayriana,
four of Picea jezoensis, and eight of broad-leaved species in Tokyo Univ. Forest in
Hokkaido, and five of Tsuga sieboldii and four of Fraxinus spaethiana in Tokyo
Univ. Forest in Chichibu. The diameters at breast height of those sample trees
are shown in Table L )
The sample trees for the theoretical discussion and those for the application
test were diagrammatically compared as to their forms of stem (see Figs. I to VIID).
Then thirteen trees of the latter different in stem form from the former were:
taken, with which an error calculation was carried out. The result indicates the.
experimental conclusion obtained in Chapters 5 and 6 could be almost equally
applicable to even a tree having an extremely non-tapering or very tapering form

of stem.



