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Analysis of Interaction between Two Square
inclusions |

by Nao-Aki NODA
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Yasumichi OKUDA

Abstract

This paper deals with an interaction problem of two square inclusions under longitudinal tension.
The body force method is used to formulate the problem as a system of singular integral equations
with Cauchy-type or logarithmic-type singularities, where the unknown functions are the densities
of body forces distributed in infinite plates having the same elastic constants as those of the matrix
and inclusions. In order to analyze the problem accurately, the unknown functions are expressed
as piecewize smooth functions using two types of fundamental densities and power series, where
the fundamental densities are chosen to represent the symmetric stress singularity of 1/r '~* and
the skew-symmetric stress singularity of 1/r '~*:. Then, generalized stress intensity factors at the
end of inclusions are systematically calculated for various locations, spacings and elastic modulus
of two rectangular inclusions in a plate subjected to longitudinal tension. The present method is
found to be useful for accurate and efficient analysis of rectangular inclusions.
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Fop(r)=FhL(r)) +FL(ry)
| =W, ) ri "+ W (r) Ay

Fu(r)=Fh (r)+Fp (r,)
= Wi ) vy 7+ W, (r) vy

F, (r,)=F, (r)+FL (r)
=W, (z)ri 7+ W (r) ™

F, (r)=F} (r,)+Fj ()

= VVt‘; (T’A)f;‘vl'i" VVg (74)74:11‘_1 -(3)
< M
VVZM(TA) = ;anrzkl 1’ I’Vgﬂw(a) = E b,ﬂ’:ﬁl

M M
- — -1
W,f’M(rA)=2;c,,r},' ', W]ﬁ,(r,,)—nzld,,m
n= =

M M
W, (r,) = Z;ue,,r,;"l , WL (r)= Ef,,rj_l

M M
Wh (r,) = nzzi‘ng,‘rfl , Wi ()= Ehnrj'l

(4)
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£1~3IF,,,, Fi.oEOH%EZRYT, 2hbd
ORI 3R T 2 BOESFHAEYM O v H515ERM
BOAEHD TOBRTHL FHECHOWZEROEARK
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13 F,, EF, , OBRE
(e=1/3, ly=1Ix, G,;/Gy=10°, plane strainy ;= ,~0.3)

F,, (470.7594644) Fy 3, ( ,12=65979375)

from

from
mn(o) W ©) Average

from from
w'(0) W,(0) Aversge

oW

0.2096 0.1935 0.2015
0.2053 0.1934 0.1993
0.2041 0.1941 0.1990

0.2074 0.1906 0.1992

0.3838 0.3834 0.3836
0.3843 0.3839 0.3841
0.3863 0.3819 0.3841
0.3864 0.3816 0.3840
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£2 BE3ZBOTAEY 1 OPLMO ,IcHE L EHEDISH £3 BEICHEVTAESR 1 OHLRO ,LIHZLEAWD I<H

H&SF,, &F , ORFEE H5F,, &£ F, OREHE
(=172, ly=1Ix, G,/G,=10", plane strainv ,=v,=0.3) (r=2/3, ly=1x, G,/G,=10"", plane strainv ,=v,=0.3)
y R, (2,=0.7981112) By 2, (1,=0.78565474) y F;, (1;=0.54448375) Fy 1, (1;=090852919)
3 from from £from from from from from from

H{'(O) H{,I(O) Average FK“(O) Wxn (0) Average WI(O) ml(o) Average W,"(O) W." (0) Average
3 |0.2934 0.2701 0.2817|0.5286 0.5293 0.5290 3 10.6032 0.6034 0.6033{2.9391 2.9374 2.9382
4 |0.2903 0.2720 0.2811][0.5291 0.5294 0.5292 4 {0.6038 0.6037 0.6037/2.9432 2.9418 2.9425
510.2896 0.2721 0.2816/0.5336 0.5238 0.5287 5 10.6041 0.6040 0,.6040/2.9441 2.9412 2.9430
6 10.2884 0.2819 0.2820(0.5323 0.5270 0.5294 6 |0.6041 0.6041 0.604112.9443 2.9415 2.9429

£4 HAGHBRECSVTABICETS2@BOERRNENDF, , EF, .

(plane strain v ;=v,=0.3, [/ ,=1)

Fou B Filuma) Fon\Foss/ Faluco)
O1 02 O3 O4 Os o1 02 O3 04 Os

-0 A~pD | 0-225 | 0.225 | 0.225 | 0.225 | 0.225 | £0.382(+0.382| +0.382] £0.382 | +0.382
(1.000) [(1.000)/(1.000) | (1.000)(1.000)} (1.000)| (1.000)] (1.000)](1.000)|(1.000)

0.212 | 0.217 0.227 | 0.238 0.239 | 0.393 0.376 0.375 [ 0.380

Gr/Gy Ix/dx

A (0.942)}(0.964)|(1.009)[(1.058)|(1.062)}(1.029)|(0.984)](0.982)
s 0.222 | 0.225 | 0.218 | 0.218 | 0.239 | -0.387| -0.270| -0.378
1/3 (0.987)[(1.000)[(0.969)|(0.969)|(1.062)|(1.013)|(0.707)((0.990)
c 0.212 | 0.227 | 0.226 | 0.214 | 0.223 | -0.393| -0.390] -0.377
(0.942)](1.009)| (1.004)| (0.951)f(0.991)[(1.029)|(1.021)|(0.987)
b 0.222 | 0.199 | 0.229 FRGEZeixg] 0.223 | 0.387 | 0.384 | 0.377
3 (0.987)|(0.884)| (1.018) PEi%is0) (0.991)|(1.013)[(1.005)](0.987)
10 N 0.200 ( 0.212 | 0.229 | 0.249 | 0.256 | 0.403 | 0.366 | 0.366
21=0.7594644 (0.889)[(0.942)((1.018)| (1.107)](2.138)|(1.055)|(0.958)|(0.958)
12 =0.5979375 B 0.224 | 0.220 | 0.211 | 0.211 | 0.256 | -0.368| -0.350| -0.376
: 1/2 (0.996)1(0.978)(0.938)[ (0.938)| (1.138)](0.963)|(0.916)](0.984) :
c 0.200 | 0.224 | 0.227 | 0.227°| 0.208 | -0.403| -0.402] -0.371 . -4
(0.889)](0.996)](1.009)|(1.009)f(0.924)|(1.055)[(1.052)[(0.971)](0.929)](1.050)
b 0.224 | 0.159 | 0.238 MUZ3I53| 0.208 | 0.368 | 0.390 | 0.371 | 0.416 | 0.401
: (0.996)|(0.707) (1.058) [{6FHO0T (0.924)] (0.963)|(1.021)}(0.971)] (1.089)] (1.050)
A 0.190 | 0.208 | 0.232 | 0.263 | 0.276 | 0.410 | 0.353 | 0.356 | 0.365 | 0.441
(0.844)((0.924)((1.031)(1.169)](1.227){(1.073)( (0.924)((0.932){ (0.955)[(1.154)
B 0.213 | 0.208 | 0.204 | 0.236 | 0.276 | -0.309| -0.323] -0.381| -0.460| -0.441
2/3 (0.947)(0.924)|(0.907) (1.049)] (1.227)| (0.809)|(0.846)|(0.997)] (1.204)|(1.154)
c 0.190 | 0.213 | 0.228 | 0.194 | 0.189 | -0.410| -0.426| -0.367| -0.317] -0.365
(0.884)1(0.947)((1.013)((0.862))(0.840)|(1.073)|(1.115)[(0.961)[(0.830)](0.955)
b 0.213 | 0.132°| 0.261 33 0.189 | 0.309 | 0.405 | 0.374 [& 0.365

(0.947)](0.587)| (1.160) figTS5 (0.840)](0.809)](1.060)|(0.979) 199 (0.955)

%5 BACHEREBICEVTABISETZ2BOEABNENDF, , EF,

(plane strain v ;=v ,,=0.3, 1,=1)

6o/ rldn FoulFoas 1 Fp o) FosFon/ Fundeza)
T O1 02 03 O4 Os 01 02 03 O4 Qs
o a~p | 0-224 | 0.224 [ 0.224 | 0.224 | 0.224 |£0.385 |£0.385 | £0.385 | £0.385 | £0.385
(1.000)(1.000)(1.000))(1.000)](1.000)|(1.000)](1.000)|(1.000)
N 0.212 | 0.216 | 0.226 | 0.237 | 0.237 | 0.395 | 0.377 | 0.377
(0.946)] (0.964)| (1.009)[(1.058)| (1.058)| (1.026)|(0.979)|(0.979)
s 0.220° [ 0.225 | 0.218 | 0.218° | 0.237 | -0.390| -0.370| -0.375
1/3 (0.982)[(1.004)| (0.973)| (0-973) [ (1.058)| (1.013)|(0.961)| (0.984)
c 0.212°| 0.226 | 0.224 | 0.213'| 0.222 | -0.395| -0.389| -0.377
(0.946)|(1.009) | (1-000)[(0.951)} (0.991)](1.026)](1.010)](0.979)
o 0.220 | 0.199 | 0.228 1'0.222"| 0.390 | 0.383 | 0.377
) (0.982)| (0.888) | (1.018) {EFREERY| (0.991)] (1.013)] (0.995)] (0.979)
10 A 0.200 | 0.212 | 0.228 | 0.248 | 0.254 | 0.404 | 0.368 | 0.369
A 120.7632349 (0.893)](0.946) | (1-018)[(1.107)|(1.134)| (1.049)| (0.956) (0.958)
L2 20.6218440 5 0.222° [ 0.220 | 0.212°| 0.221°| 0.254 | -0.372] -0.351| -0.377
=0. 1/2 (0.991)|(0.982) [ (0-946)|(0.987)[ (1.134)(0.966)|(0.912)|(0.979)
c 0.200 | 0.222 | 0.225 | 0.203 | 0.207 | —0.404| —0.401| -0.372| -0.354F =0
(0.893)](0.991)| (1.004)|(0.906) ] (0.924) [ (1.049)| (1.042)|(0.966) (0.919)|(1.052)
o 0.222° | 0.159 | 0.236 BEPATO:] 0.207 | 0.372 | 0.389 | 0.369 | 0.416 | 0.405
(0.991)](0.720)| (1.054) 4y | (0.924)[(0.966)] (1.010)] (0.958)] (1.081)](1.052)
N 0.189 | 0.209 | 0.231 | 0.259 | 0.273 | 0.411 | 0.356 | 0.359 | 0.368 | 0.441
(0.844)[(0.933)[ (1.031)|(1-156) [ (1.219)| (1.068){(0.925)| (0.932)| (0.956)| (1.145)
5 0.212° | 0.211| 0.206 | 0.235 | 0.273 | -0.313| -0.332| -0.382| -0.456] -0.4a1
2/3 (0.946)|(0.942) [ (0.920)|(1.049) | (1.219)| (0.813)|(0.862)|(0.992)(1.184)|(1.145)
e 0.189 | 0.210 | 0.225 | 0.191 | 0.188 | -0.411] -0.422| -0.368| -0.323| -0.371
(0.844)1(0.938) [ (1.004)|(0.853)[(0-839)[ (1.068)|(1.096)| (0.956)| (0.839)] (0.964)
5 0.212' | 0.125 | 0.257 0.188 | 0.313°| 0.395 | 0.369 [0l 0.371
(0.946)(0.558)| (1.147) [35585)) (0.839)] (0.813)| (1.026)| (0.958) [ETELTTH] (0.964)




2 ADIELHATEHOTHIIT 5 AFEW AT OIS ST RE OB

L n HFAOBEZRPLBONIF, ., Fy, OEPED
B 3MEEE TR LIGELTRY, RGF2ERIE
bhdZ LRI, LTFTIE, 2oLtk
HEA, B, C, DOIRHIEKRBEEOHEEZ, EFEN
EH Ok, Bk, (0E L2 REMICELSETRT,
FA~9ICy HABIEOHET TONTEW 1 OWE A,
B, C, D OIEHIERBEOEEZ E LD TRT, Zhb
DERTIXVBEDOELFHNEY OB L OLEFENTRLT
Wb, I, TNENOMETF,,,, Fu, O&KIE
ERBTTRL TS, CRBDBBLUTOZ Eisbhb.,

19

(1) ISHIEKEBEF |, OBKEEIBIMLE G,/ G b
P OTRAEY 1 OHLH 0 40F 0 2EONTEHH
R AT ED D DT RICTHIAE T, A D itk
THRKEL L5,

(2) AR F B G,/ G o> 1 OBA
AT BREE S E (TEW 1 OFLH O 5 OHLE)
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£6 HALOERBCSVTABICHTE2BOESUAENDF,  EF,

(plane strain » ;=» ,=0.3, [ =1))

F;.Al (Fﬂ.ah /'Fﬂ.is IL! -4])

GI /GM Ix/ dx F;.Al (FL»\x /F;k J(t—'n)
038 02 03 O4 Os O1 02 03 04 Os
0 a~p | 0-213 [ 0.213 ] 0.213 | 0.213 | 0.213 |£0.493 [£0.493 | £0.493 | £0.493
(1.000){(1.000)|(1.000)|(1.000)|(1.000)/(1.000)|(1.000)[(1.000)](1.000)
A 0.204 | 0.208 | 0.215 | 0.224 | 0.224 | 0.503 | 0.486 | 0.486 | 0.489
(0.958)](0.977)|(1.009)| (1.052)] (1.052)|(1.020)](0.986)|(0.986)] (0.992)
s 0.211| 0.214° | 0.209 | 0.209 | 0.224 | -0.499| -0.478| -0.487| -0.504
1/3 (0.991){(1.005)|(0.981)](0.981)|(1.052)] (1.012)[(0.970)|(0.988)|(1.022)
c 0.204 | 0.214 | 0.214'| 0.205 | 0.211 | -0.503| -0.961] -0.485| -0.482f
(0.958)| (1.005)] (1.005) .991)|(1.020)] (0.994) [ (0.984)](0.978) [}
o 0.211| 0.194 | 0.217 [E0EZADY 0.211 | 0.499 | 0.486 | 0.484 | 0.500
1 (0.991)](0.911){ (1.019) FCIRI27 .991)|(1.012)](0.986) ] (0.982)] (1.014)
10 , A 0.195 | 0.204 | 0.217 | 0.233 | 0.238 | 0.510 | 0.477 | 0.477 | 0.484
A 1=0.7981112 (0-915){(0.958)] (1.019)| (1.094)] (1.117)](1.034)] (0.968)|(0.968)] (0.982)
N220.7856547 s 0.213| 0.210° | 0.204 | 0. .238 | -0.481| -0.458| -0.486| -0.526
=0. 1/2 (1.000)](0.986) ] (0.958) .117)](0.976)] (0.929) | (0.986) | (1.067)
c 0.195 | 0.213 | 0.215 .198 | -0.510[ ~0.512| -0.479| -0.461
(0.915)| (1.000)] (1.009) .930)| (1.034)|(1.039)|(0.972)|(0.935)
o 0.213 | 0.164 | 0.22¢ [0 .198 | 0.481 | 0.495 | 0.474 0352
(1.600)| (0.770)| (1.052) fi(: .930)|(0.976)] (1.004)] (0.961) HgiR0FE
R 0.185 | 0.201 | 0.220 253 | 0.517 | 0.466 | 0.468 | 0.477
(0.869)](0.944)] (1.033) .188)| (1.049)| (0.945)| (0.949}] (0.968)
s 0.207 | 0.200 | 0.199 253 | -0.421| -0.441| -0.492| -0.561
2/3 (0.972)](0.939)] (0.934) .188)|(0.854)(0.895)] (0.998)] (1.138)
c 0.185 | 0.204 | 0.216 179 | -0.517) -0.527| -0.474| -0.432
(0.869)|(0.958)( (1.014) (0.840)|(1.049)](1.069)|(0.961)| (0.876)
b 0.207 | 0.135 | 0.241 [ 0.179 | 0.421 | 0.502 | 0.465 F 7
(0.972)}(0.634)] (1.131) (0.840)] (0-.854) | (1.018)| (0.943) FCr%foy
£7 BAGHERBICSVTABIETS2BOESHAEMOF, , EF, .
(plane strain v ,=v ,=0.3, [ =1))
o Fo (P 1 Fon o) T
G1/Gu x!/ o1 0z 03 04 0s o 02 03 04 0s
o a~p | 0-327 [ 0.327 170,327 [ 0.327 | 0.327 [+2.361 |£2.361 | £2.361 [+2.361 | £2.361
(1.000)/(1.000)}(1.000);(1.000) {(1.000)}¢(1.000)](1.000)|(1.000)!(1.000)]}(1.000)
N 0.335 | 0.326 | 0.333 | 0.343 | 0.324 | 2.350 | 2.406 | 2.399 | 2.375 | 2.265
(1.024)[(0.997)|(1.018){ (1.049)) (0.991)] (0.995)] (1.019)| (1-016)|(1.006)| (0.953)
s 0.355 | 0.333 | 0.313 | 0.294 | 0.324 | 2.332 | 2.465 | 2.397 | 2.295 | 2.265
1/3 (1.086)[ (1.018)|(0.957)| (0.899)[(0.991)|(0.988)|(1.044)|(1.015)(0.972)|(0.959)
c 0.335 | 0.346 | 0.326 | 0.298° | 0.288 | 2.350 | 2.340 | 2. 2.415 | 2.161
(1.024)](1.058){(0.997)| (0.911)] (0.881}] (0.995)] (0.991)| (1. (1.023)](0.915)
o 0.355 | 0.321 | 0.335 [Zore 0.288 | 2.332°| 2.433 [nd62y| 2.284 | 2.161
1 (1.086)} (0.982) (1.024) [ a®DESy] (0.881)|(0.988) (1.030) ['erx: (0.967)] (0.915)
10 0.343 | 0.329 | 0.338 | o. 0.326 | 2.371 | 2.448 | 2. 2.399 | 2.226
A1=0.6601418 A [(1.049)(1.006)](1.034)](1.089)|(0.997)|(1.004)| (1.037)| (1. (1.016)] (0.943)
0.388 | 0.320 | 0.290 | 0.263 | 0.326 | 2.407 | 2.588 | 2. 2.189 | 2.226
A2=0.9355639 | . B 1(1.187)[(0.979)|(0.887)| (0.804)] (0.997)(1.019)|(1.096)| (1 (0.927)| (0.943)
c 0.343 | 0.366°| 0.337 | 0.291 | 0.226 | 2.371 | 2.360 | 2 2.585 | 2.045
(1.049)|(1.119)](1.031)[(0.890)](0.691)] (1.004)|(1.000)|(1 (1.095)| {0.866)
5 0.388 | 0.327°| 0.350 ﬁ%ﬂ 0.226 | 2.407 | 2.494 [3256Z6s]| 2.158 | 2.045
(1.187)] (1.000)| (1.070) e ¥ay] (0.691) | (1.019)] (1.056) FERHT2H] (0.914)] (0. 866)
0.355 | 0.337 | 0.346 | 0.370 | 0.328 | 2.411 | 2.491 2.430 | 2.217
A |(1.086)](1.031)[(1.058)] (1.131)|(1.003)|(1.021)](1.055) (1.029)](0.939)
0.410 | 0.277 | 0.255 | 0.229 | 0.328 | 2.572 | 2.661 2.044 | 2.217
2/3 B |(1.254)](0.847)](0.780)(0.700){ (1.003){(1.089) (1.127)|(1.002)|(0.866)](0.939)
0.355| 0.388 | 0.357 | 0.314 | 0.159 | 2.411 | 2.363 | 2.478 | 2.693 | 2.036
€ [(1.086)|(1.187)](1.092)|(0.960)(0.486)|(1.021)|(1.001)|(1.050)](1.141)](0.862)
0.410 | 0.375°| 0.375 G 0.159°| 2.572°| 2.630 [225969x| 1.690 | 2.036
D |(1.254)](1.147)](1.147) [{E24Y] (0.486)|(1.089)] (1.114)|(i2258)] (0.716)] (0.862)
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58 HAGHERBICEVTABIIETS2BOEAMUAENOF, , EF, .

(plane strain v ;=v,=0.3, [,=1))

Gr/Gu Ix/ dx 1';.)..(1'.1.1. /Fn.z.ln—u) B (Fu-/FMIu-o)
z O1 02 03 04 Os . O1 02 O3 04 Os
-0 A~pD | 0-476 | 0.476 | 0.476 | 0.476 | 0.476 |+2.159 [+2.159 [+2.159 |+2.159 |+2.159
(1.000)](1.000)] (1.000)} (1.000)|(1.000)|(1,000)|(1.000)](1.000) (1.000)](1.000)
A 0.494 | 0.478 | 0.487 | 0.506 | 0.468 | 2.157 | 2.213 [ 2.202 | 2.173 | 2.046
(1.038)) (1.004)1(1.023)|(1.063)|(0.983)((0.999)[(1.025)](1.020)f(1.006)|(0.948)
B 0.522 | 0.487 | 0.450 .468 | 2.141 | 2.281 | 2.199 | 2.078 | 2.046
1/3 (1.097)|(1.023)(0.945) 983)1(0.992)|(1.057)| (1.019)(0.962)( (0.948)
c 0.494 | 0.509 | 0.474 .409 | 2.157 | 2.173 | 2 2.258 | 1.912
(1.038)((1.069)((0.996) .859)](0.999) [ (1.006) (1.046)| (0.886)
b 0.522 | 0.472 | 0.494 [FOLE3I .409 | 2.141 | 2.239 [ gl 2.100 | 1.912
-2 (1.097)[(0.992) (1.038) R8T .859)|(0.992)](1.037) i (0.973)] (0.886)
10 N 0.513 | 0.487 | 0.500 .468 | 2.191 | 2.260 2.201 | 2.009
A 1=0.5583162 (1.078)(1.023)}(1.050) .983)[(1.015){(1.047) (1.019)|(0.931)
0. 9116800 B 0.571 | 0.467 | 0.411 .468 | 2.241 | 2.426 1.946 | 2.009
A2=0. 1/2 (1.200)} (0.981)[ (0.863) .983)[(1.038)| (1.124) (0.901)[ (0.931)
c 0.513 | 0.544 | 0.489 .308 | 2.191 | 2.165 2.437 | 1.765
(1.078) (1.143)f(1.027) .647)|(1.015)|(1.033) (1.129)] (0.818)
b 0.571 | 0.486 | 0.521 .308 | 2.241 | 2.323 833 1.937 | 1.765
(1.200)] (1.021)| (1.095)|: .647){(1.038) [ (1.076) REWATSO)¥] (0.897)] (0.818)
A 0.543 | 0.508 | 0.516 .467 | 2.244 | 2.306 .236 | 2.006
(1.141)|(1.067)] (1.084) 981)|(1.039)(1.068) .036)](0.929)
B 0.602 | 0.400 | 0.348 .467 | 2.427 | 2.521 .743 | 2.006
2/3 (1.265)]| (0.840)| (0.731) 981)[(1.124)|(1.168) .807)](0.929)
c 0.543 | 0.580 | 0.523 . .203 | 2.244 | 2.170 .563 | 1.736
(1.141)](1.218)[(1.099)| (0. .426)](1.039)|(1.005) .187)](0.804)
b 0.602 | 0.580 | 0.566 [x .203 | 2.427 | 2.586 [ .322° | 1.736
(1.265)](1.218) (1.189) ¢ .426)[(1.124)[(1.198) .612)((0.804)

£9 HRAGHRRBIEVTABICETS 2BOESHAENOF, , EF,
(plane strain v ;= v ,=0.3, 1,=1)
G1/Gy I/ 4 ﬁ.a\-(Fu‘ /Fl,hlzx-oj Ez.x.(Fu./Fn,\.'u-o)

I xEx o1 02 03 04 0s o1 02 03 04 0s
© 0 A~D 0.505 0.505 0.505 0.505 0.505 | £2.139 [+£2.139 {£2.139 [£2.139 [+2.139
(1.000))(1.000)}(1.000)](1.000){(1.000)](1.000){(1.000)](1.000) (1.000)}(1.000)
A 0.525 0.508 0.518 0.538 0.496 2.139 2.194 2.182 2.154 2.025
(1.040)1(1.006)| (1.026)((1.065)((0.982)|(1.000)|(1.026)f(1.020)}(1.007)](0.947)

B 0.555 [ 0.517 | 0.477 | 0.439 | 0.496 | 2.124 | 2.264 | 2.181 | 2.056 | 2.025
1/3 (1.099))(1.024))(0.945)((0.869)((0.982)|(0.993)((1.058){(1.020)|(0.961)|(0.947)
c 0.525 0.541 0.503 0.447 0.433 2.139 2.158 2.208 2.243 | 1.885
(1.040)|(1.071)}(0.996)|(0.885)}(0.857)}(1.000){(1.009)[(1.032){(1.049)]{0.881)

D 0.555 0.502 0.525 4 0.433 2.124 2.224 | v .080 1.885
_s (1.099){(0.994) (1.040) iEBELTY| (0.857)] (0.993)] (1.040)f .972){(0.881)

10 A 0.547 | 0.518 | 0.532 | 0.569 | 0.495 | 2.174 | 2.242 .183 | 1.987
A 1=0.5444838 (1.083)f(1.026)f(1.053)|(1.127)|(0.980)((1.016)|(1.048) .021)((0.929)
A2 =0.9085292 B 0.606 0.496 0.435 0.374 0.495 2.228 2.412 . .921 1.987
=2 1/2 (1.200))(0.982))(0.861)(0.741){(0.980)](1.042)|(1.128)|(1.023)|(0.898)](0.929)
c 0.547 0.577 0.518 Q. 0.324 2.174 2.152 2.265 2.425 1.734
(1.083)}(1.143)}(1.026)(0. (0.642)1(1.016)|(1.006)|(1.059)](1.134)[(0.811)

D 0.606 0.517 0.554 |50 0.324 2.228 2.312 s FLa .916 1.734
(1.200)] (1.024)| (1.097); 9% (0.642)[ (1.042)] (1.081): L .896)] (0.811)

A 0.580 0.543 0.550 0.609 0.494 2.223 2.289 2.252 2.218 1.986
(1.149)1(1.075)](1.089)|(1.206)(0.978)|(1.039)](1.070)|(1.053)](1.037){(0.928)

B 0.639 | 0.425 | 0.367 | 0.294 | 0.494 | 2.418 | 2.511 | 2.142 | 1.707 | 1.986
2/3 (1.265)1(0.842)}(0.727)}1(0.582){(0.978)|(1.130)|(1.174)|(1.001)}(0.798)| (0.928)

c 0.580 0.618 0.555 . .212 2.223 2.161 2.293 2.557 1.702
(1.149)](1.224)](1.099) .420)[(1.039)](1.010)[(1.072)|(1.195)| (0.796)

D 0.639 0.622 0.604 | 35 .212 2.418 .275 1.702
(1.265)|(1.232)(1.196) [[(I557%)] (0.420)](1.130) .596)](0.796)

4. &
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