


a %

ﬁﬂ%1m§:&@%§g&.mmmmmmmmmmm;mmm“&%i
RSB RIBIEE TR BB e ereerrerrrersresrsssrassasssrssssssssns

ﬂ%lﬁﬁik.d]ﬂ‘ﬁ?%ﬁﬁﬁﬂ?ﬁ 0400000000000 000000000000 000 s00cenrans
53¢ 18, L Bernstein-Bezier zma:mamwms# . ¥

—%ﬂh%ﬁ%)\—mtﬂmﬁmﬁﬁﬁs& Volterra z&&nﬂem@:&ﬁ(
we - BEE BRER
z”@ﬁ?‘%ﬁﬁﬁﬁﬁﬁ?@#ﬁ&§ o FTRHA
%&%@ﬂg—ﬁﬁ@ﬁﬁ cosssssesssssccsarsere q.-g.i
Cu0-La;0;/v-Al;0; _k CO 1 NO It mmm%igrm -------- BiHe RIA%
HEZIMREA mxauamwm Mathematica {4
o %Bﬁ"ﬁ‘ kg

%ﬂ(%ﬁﬂ:ﬂlﬁ WE*%&#%@EQ&M%

see - BREA K44 FHT e MRk

%9 2% (369)
k& (375)

« EH K (382)

X %54 (391)

¥

2 2¥1(398)
FHH0 (404)
B4k38(410)
#IEH (414)

B & (42D

% W20

EEEHRREA Zﬁﬁ%ﬁﬁé‘]%ﬂﬁ] c BRA FNEA U

TR D&ﬁ&ﬁ‘-ﬂ?é%]ﬂ‘]’*l&*ﬂ%‘*ﬁ&

Art BT AT Ge/GaAsuoO)#ﬁ%ﬁWﬁﬁmaﬂﬁ XPS B 5T :
........................ e NNEW £EB4L ARE Rtk LA
ﬁm{a‘%ﬁ*é@ﬁ**#ﬁxwﬁﬁa HL B 3L B

- XRE IRE ARA B A & R
**mq‘ﬁ@“%%@”ﬁh °°°°°°°° F B RAlak Rb& X § #Hpe
B % & #&
LB P LR R Rk

—AREXMFE Iﬁ%éﬁ‘ﬁﬁﬁﬁ&ﬁﬁﬁﬁﬂ%ﬁﬁ% oo BT R
Jacobi R EERH—IEIE - . sesssescsssrnnctsesensssensssess

« ZAB FuH KA AAFKZ(436)

AR (442)

B A (447)
&5 (453)

seeer 2 A3k (460)

K %% (465)

« FZ4(470)



HARRYGVEERBIE I FBTF I ccorerroccsrssosscccscccscscncaccacnneaccconnnes B g R.B.(475)
mﬁﬁﬁiﬁiﬁ&EI@-AEsqiﬂQj’ﬁgﬁﬂ:Fﬁ coseemsensssssssssssenenns JEF B LA (481)
—ﬁgigg%g#ﬁgﬁﬁﬁj& sseesssesstsesaseasistesentesacasnstsnaes B84 (485)
Sm-PMBPEﬂ%ﬂaﬂ%ﬂﬁﬂ%i&%ﬁfﬁ&ﬁﬁ‘%ﬁwwﬁﬁ e RE F 89
4 w%xﬁﬁﬁ&iﬂﬁﬁ%%ﬁé@ﬁ@ﬁﬁ ------ *11&; oM AR 4 5(493)
ARG F AR B KR RN cesseasersesesensasieneneneecee ESHEE  E 35 (497)
Ag-8-Al;0; ﬁﬁ%&ﬂ%ﬁﬂﬂ*%éﬁﬁmﬁﬁ ------------ wkE wHEE I HG03)



JOURNAL OF CHINA UNIVERSITY
OF SCIENCE AND TECHNOLOGY

Vol. 23 No.4 (Sum No. 83)

CONTENTS

On the Zeta Function of the Real Quadratic Fields With Class Number One
serrtrtssessrantatisesieatenenisienssnssearessansssansassassansanneses Lu Hongwen, Zhang Mingyao(369)
Local Monotonicity of Probabilities of Rectangular Regions Under Bivariate Normal Distributions
erereearareneiaisaisesintttisisssasiatessntssiarnsansessennsssnsananersnnansannanses Hy Taizhong(375)
Study Nonlinear Model for Movement of Gas in Coal Seams +=«++ sesessecsenerasnces Wang Shuhe(382)
Positivity and Convexity Condtions for Bernstein-Bezier Polynomials Over Rectangles
Seeaeeieraeieeiitieeieaiitteteittassestesanten s sansassnssiensennnses Ding Youdong, Feng Yuyu(391)
Stability and Approximation of Volterra Series Map for a Class of Non-Linear Input-Output Maps
ceesrsiereeissisiineciesiietnseiiietaseie sesansesssnsansessss Vang Xiaozian, Yin Baoqun Li Bihu(398)
Relationship Between Doppler Coofing and Polarization Grandient Cooling
heeeetieesttietetintatttaetettaesttsttstsatetasassensssasesessesses Bian Baoziang, Guo Guangcan(404)
A Percolation Model About Hopping Conducting es=+-+ esssescccnsnceesee Xun Houwen, Liao Jielou(410)
An Infrared Spectroscopic Study on CO and NO Adsorption on CuO-La;03/v-Al;0;
Sicievisesiticavusassues e pses e nsaave ese sensasrsisraisns ooy «+ Tian Yangchao, Fu Yilu, Lin Peigan(414)
A Mathematica Program for Calculating Multiple Feynman Diagrams With Invariable Squared
Amplitudes ssssesssessssssaseiesssnissasnsesnensannncneces Sun Lazhen, Ji Yonghua, Ma Wengan(421)
Ar Diffusion Experiment for Water-Containning Biotite and Amphibole
sesesssseses Chen Daogong, Jia Mingming, Li Binzian, Lu Quanming, Xie Hongsen, Hou Wei(424)
Effect of Chain Structure on the Dielectric Properties of Poly (vinylidene fluoride)
seenessreserantieiesieantiestei it teesesansnsasssansansansasess Zhang Xingyuan, Takeo Furukawa(431)
Synthesis and Polymerization of 2,3-O-Isopropylidene-D-Ribose and Its Derivatives
sestesessctasescattancaensncacceecneces Wy Chengpei, Li Hongwei, Pan Caiyuan, Toshiyuki Uryu(436)
An XPS Study on the Effect of Ar* Implanting on Ge/GaAs(100) Heterojunction Band Offsets
ssescecssssecsscnscscnenesensananese Xy Shihong, Liu Xianming, Zhu Jingsheng, Ma Maosheng,
Zhang Yuheng, Xu Penshow, Xu Zhenjia(442)
Complex Neural Network With Four Discrete Values and Its Hardware Implementation
sessseses Wu Gengfeng, Wang Baohan, Zhou Peiling, Pen Hu, Yue Gang, Zhuang Zhenquan, (447)



Research of “Common Drive” at Joint Level .
sssssescessceee Lu Rong, Zhou Binghe, Ni Xiaomin, Liu Ping, Yang Hongning, Qian Xigojin(453)

ocoponh Nitos 4o & xSl

An Improvemer/ir ofSomeBlasedEst‘iimation in a- Liriear'Regrmon"al ﬁbélel R
B P X 77 LT LC 1))
A Methdd for Computing All Eigenvalues and E;genvectors of Real Symmetnc Matrix
sesessssterisetsstesattartsestenacesacnasansotssseasessasasassanssessssss Li Baihao, Jiang Changjin(465)
A Note on Jacobi Cusp FOfms  sssseecsesseccsseesssoncssrssessesescsrsssssssssssessecssess Li Yunfeng(470)
Study on Pressure Variation Behavior in Composite Naturally-Fractured Reservoirs
Ouyang Liangbiao(475)
A New Way to Correct Background Interferenoe m ICP-AES Wxth Adaptxve Flltermg e
| seesesestssssssensinesststsatnseesectstassasansesenssnsasacssesessasasssss Shen Lansun, Luo yazm(431)
Robust Stabnhty Analysns for Muluvariable Systems seesessesenssasaciosecnsecsssscse Pang Guozhong (485)
The IR and Raman Spectra of Sm Gomplex With PMBP and Structural Calculatxon of Its Chelate
ng setssescessssssnesenaststenietnssusanensasnsnnassusasesnscussennsnces Liy Qingliang, Li Hui(489)
Spectrophotomemc Determmation of Trace Copper Wnth 4 4' —Bis(phenylazo)dnazoaminobenzene s
cossessesersesarscassenneranccnse Zu y,,m, Chen Jun, Jiang Wanquan, Jin @(493)

v‘l D

Influence of Gram Dufectron on lgmtlon Behavnor of Wood

.. ,,’ . “100.00000000.000000.00.000000040-00. 000000000000 000 000000000000000000000 Wang Hathm, Wm Q‘Ma“(497)

Study on the Deoomposmon Potent:al of Ag—B AlgOa and the Change of Its Electnc
Behaviors After Electrolysxs sescssccscsscecces Yyng Jumhua Yang nglum, Meng Guangyao(503)



B3wpa. . . b B B ¥ HE R -K-% ¥ #® - .. Vol23,No.4

19934E12H  JOURNAL OF CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY. .Dec. - .1993..

On the Zeta Function: of the Real Quadratic
Fields With Class Number One et

Lu Hongwen ) Zhang Mmgyao

L

. (Department, of Mathematics)

Abstract In this paper it is proved that if a prime ;p = 4a}+.1:(s>> 1; ‘2}n)- satisfies

h(p)=1,then, when p>>10", there exists 00 € (1— 1.,451{',..%;91’5 1) such that
S =0

where k(p) is the class number of K=Q(+ p ) and &x .is the zeta. function of K.

Key words quadratic field, clas number, zeta—functxon L

AMS Classihcaﬁon(lsﬂl) llR, 12D

1 Introduction and Result T
Let @ be the field of all rational numbers and p= 4n’+1 ‘be a prime with. n=2.. The, class number
k(p) of the real quadratic fields K=@( «/_ )is onejxf,,andlonly if n? —t’-l-t are. primes for all 2<t<<
#. This result was proved in["). In particular, if # is not a prime, then k(p)>1; This result is due to
Ankeny, Chowla and Hassel?), We don’t know the exact number of the primes p=_ n’-l-l with
h(p)=1. However, by the famous Siegel’s theorem, we do know that the number of such primes is
finite. For n=1, 2, 3, 5, 7 and 13 the follong primec have been found, p=5, 17, 37,101, 197
and 677. In virtue of Tatuzawal®], there exists at most one more prime. Chowlalt] conjectured that
(p)>1 for = 4n*+1 and »>>13. This is still an open problem. SE ol Yoo B
-a;xcs) =r¢<s)L<s,x>. - '
be the zeta function of K, where ¢ is Riemann zeta function and

L(s, ) = S 2mm (Res=o>0)" =+ 05

LT .
is Dirichlet L-function, X(m) is I'.eg“e‘ndre symbol‘modp. In [5] it was ‘p‘roved that if h(p)— 1 with p
+4 or 2n-—-4 accordmg to n=1 or 3 (mod 4). By this result and using the method of [6] we prove
the following result.

Received September 17,1992. . -
+ The project supported by Nauonal Sclente Foundation of China
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Theorem Let p==4n?--1 (82>3) be a prime with k(p)=1. Then, when p>10', thereexists a
real number aoe (1 -1, 45p“z‘lnp, 1)‘such that R
L(oo,X) =0
and
. (o) =0,

2 Proof of Result -
Lemma 1 Riemann zeta functmn ¢(s) isa meromorphic function in whole s— plane. It has on-
ly one simple pole at s==1 with rwdue 1. Bwides, for Res= a>0, we have

&(s) — 1) l Isl/e Q)

For- proof see [7] and Theorem 2 in § 14 Chap. 12 of [8].
Lemma 2 Let d5£1 be a'discriminant and ( ) be Kionecker symbol. Then L-function

Li(s) = [ )  (Res=o>0)
mami
could be continued to an analytic function in whole s—plane B&sidos, for Res-—- a>0 we have
L) | < |ds] /o o (2)
and

0 <L(1) < 2+ In|d| RN ¢}
(cf. Theorem 3'in § 14, Chap: 12'of [8]. ) S
-  Lemnia 3 Suppose that both & and d, are discriminants. Define
- : “f(s) = 4’_.:(‘3)L4(‘<s)[44l (3)L“| )

Then, for Res o'>1 we have '
” U f(s) = Z;a,.m
where a;==1 and.a.>0 for m>2.
(cf. §15, Chap. 12 of [8]. ) .o :

Lemma 4 Suppose that both d and d; are fundamental discriminants with |d|> Idl |>1. Thus
dd, is also a discriminant. f(s) is defined as in Lemma 3. Set

- p=Li(1)Ls (1)Ly (1) -

then, for 0. 99<la<C1 we have

L F@ > = L108Tp( = M @)
- Proof Both f(s) and p(+-—1)"!are holomorphic in the domain ls—-2 |<1. Thus we have the
following expansions - S . . . R .

F(&) = DJb(2 —5)"

m=0

pls— D7 = p/(1 — 2 — ) —pZ(z-s)-

a0
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where |2—s|<1 bo=£(2) and s
0 b= (— 1)‘f""(2)/m1 (mz=1) (5)

therefore o
FG) —ps— 1t = Z(b - Q2 - 8)' L ;(6)
m=0 . E

since f(s) p(s—1)"tis holomorphic in whole s-plane, the expansion (6) stlll holds for [s—2|
<2.
From Lemmas 1 and 2 it follows that

FOTE

60 — 72| It @ L@ + 2 L L) (L ()]

< (slo™t + |s — 117D (slo™)* |dd, |* (s#1,0>0 . ¢p)
Now we take |s—2|=(2—8)/¢ with =0. 99 and &=¢"%5. Then the direct calculation shows

lsl < ./‘4"—(?-%‘-’)’<1.8055 (8)

o1 <1f( 250 - t<isoz T @
thus we obtain | : o
: IF()| <19.47441da, | (Js—2| = (2 — &/ (10)
by (2) we have R o
0<p< la|*. an
from (9) (11) and (10) it follows that
1£(s) — pls — D' 21ldn|*  (ls—2] = (2 —&)/8) 12)

which is still valid for |s—2|<{(2—6)/¢ by the maximum modulus principle.
By (6), (12) and the well-known Cauchy’s inequality we are led to
: lbw — pl < 211dd | - (&2 — 8))*  (m3=0) (13)
hence, for 0<<6<<a<1 and any integer mo>1 we have

my—1

£(@) = pla— D™+ 3 Gu = p)(2 ot S (b. —~ )2 — o)
0 ---.
-°-1 st K
=pa— D+ b P2 (2 — a)" - 21|ax|*2( £ } 2 - o
T mm0 =
-1 (2 - a) (e 2 :
>pa— D +1— “T’a_" - zuull €"°/(1 -8
>1-—p2— a>-e/<1 —a) — 54ldde’€"° ' (14)
take SRR R
mo = [muos(a.zl)*)/(— nng)] +1
" then “ :

Q2 —a)m< (2 — a)BAos @R/~ +1. -

= (2 — q)tnle|+1+20108

" - << (1. 01) 20108 p(4(1 — a)lnlddl p)



*37,27 ) st sl #uﬁ#&*xﬂm

Fnk

< 1.1087 |dd, | 12—
and a ~ o e, s o
54 lddx |z§a, 54 ' dd,l’g'““"““n”’/"“" =1
combining (14), (15) and (16) we obtain }':‘?t T »

s oA

which is the desired result.

Lemma 5 Let p—4n’+1>10“ with h(p) 1. Then we have L,(d);éo for

R R 15(1n|d|)-2<a<1
where d=—4?§ foloer = S '
“'Proof "By the Well kiibWn Pélya-Buiibm'mds inaquauiy’
m o
( ) < /TeTindal

LLY ¢

we obtam that for 1— (lnld[)“<a<1 and |d|>4.. 10"

|Li(0) | = | ( )(lnm)m“’l

=]
'.,. o Clel—-2

ln2 ln3

/\

nz o
2

In2

)’/\

°""(mld|

'"-<(1n1¢1)= (ma

‘r

oo

T<fmiay l '

R

If there exnsts ﬂ thh 1-1, 15(lm|d|)"<ﬁ<1 such that L,(ﬁ) 0, then

B = L) = Lipy = (1 = PLi(0)
where ﬂ<¢r<1 For |d] —4p>4 10'* we easily have
: P i (1n]¢|)-'<1—1 i5tnja])
thus we obmiq ‘

TN

bt

On the other hand by Dirichlet’s class number formula we are led to
”h( 4?) W(n +\2 ( o - 1)(-—;1/2)

. '2\

ROHOLTIES L L nd et b e r heno, Ve
f(a) > -2- - 1087p(1 — a)~!|dd, |44

& S + vTafinld] - |.z|~«mi.ii

<% ‘+j s liadz + ldl'f"’(lnldl)’

~/T'T |

LD < . 1?’&“.‘!‘!"”,(%) (nl2))* <1564

vdp vp
since n}—;-  10°% This contradiction.i'eadsto-the conclusion. ..

The proof of Theorem.

1%

16

an

(18)

a9

20

@n

By Dirichlet’s class number formula and taking dy=p and d=— 4 respectively, we obtain
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CLa D =mGt 2. (—DIRY/ S  E (22)
LD =ptn+ vz, . .@®)

L)==/4 - e (2)
0< p= LJ(I)LJ,(I)La,(l)
- =G+ 2 « (— 1)B)in(2s + V7 )/ (4p)

therefore we have

< ,:z( L2 z)ln(z T/ Up (25)
Set ' |
a=1— 1.455~¥Inp > 0. 99
in umma 40 we Obtai.n . . _ . ¥ . . N . - O
”z(‘.‘/f__-"_z] e /7)) e

r.

1 - o [S ‘ -
_ 1.1087p7 — Upt > _;_ —0.498570 - °

fla) > % 1. 451np 4p
since p>10%2.
On the other hand, by (6) and p>0 we can readily see that
f) <0
provided ¢<C1 and o is close to 1. Thus there exists oo € (a,1) such that f(o,)=0.
It is well-known that

¢(@) #0, Li(o) # 0

for -%—<a<1. Besides; from Lemma § it follows that

Lu (o) 0
for 1—1.15(n|dd; | )~?<<o<<1. Noticing that

1— 1.15(n(4p))"* < 1 — 1. 45p1np

for p>>10'2, therefore we obtain

Lu (o) # 0
for 1—1. 45p"§‘lnp<a<l. This completés our proof.
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Lo‘cal'”Monotonicity of Probabilities of Rectangular
Regions Under Blvanate Normal Dlstnbutlons
Hu Talzhong 15

(Department of Mathematws) o

(1. '
Abstract Let (X;,X:)' ~N2(0,2),where 2=( f) and |p|<1, the monotonicity of
p -

the probability of a rectangular region is given when the center of the region is shifted to spe- .. .-
cial directions. We also present a class of rectangular region whose probability increases with

- . absolute correlation coefficient |p|,0<|p|<po,where 0<p,<1 is fixed. :
Key words local monotonicity , multinormal distribution, probability inequalities- ., . -
AMS Classification(1981) 62E15

Al

1 Introduction ‘ ;
1 ' o
Let (X;,Xz) ~N3(0,2),where Z’=( ' p, and | p|<<1,and also let g(z,,2z;) be a‘rprcvbabili;y

density function (p.d.f. ) of (X,,X;). Itis obvious that g(z,,z;) is symmetric and unimodal (that is
g (kzy k22 ) =g (21 ,22) , 0<k<1), s0 Anderson’s theorem. implies that the probabnlity of a rectangular
region has a monotonicity property. if the center of the region moves along a line which crosses the ori-
gnon. However, in certain situations, one is concerned about ‘whether such monotonicity property can
be established when the region' is shifted to certain other special-ditections. If the answet'is affirma-
tive,. it allows'us to compare the probabilities of certain two regions. =~~~ -~ - = 1

The relation between the correlation coefficient and the probability assigntiént by multinormal
distnbuuon to certain regions is 1mportant in several statistical problems. ' It has been under investiga-
tion by many authors!:2-3:41, Bolviken and Joag-dev(! established an exoellent result fora rectangular
region whose center ns at the origin, but little rwult for the general rectangular reglon can be found in
the litterature. This paper will present a class of rectangular region whose probabmty under bivariate
normal variables increases with the absolute correlation coefficient |p|, OS 1p1<po, where 0< o<1
is fixed. ’ | ' | .

The two sections that follow are devoted respectively to locél monotonicity propertj:{ with respect

- Received May §,1992. ) LT
* The project supported by National Nature Science Foundation of China
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to mean vector and correlation coefficient.

2 * Local Monotonicoty With Réspect to Mean Vector
Iheorem 2.1 Let (X;,Xz) ~N;(0 2'.’), where L’—( } and |p|<l, and suppose that

b > max(o,pbl) o by < min(0, pb)
then for -any. constantsc;>0, ;—1 2, ‘we have Ce e . o
PLIX — bl <o, IXz -a + o)b,| gc,]

decreasing in 4,6=>0.
Proof Without loss of generahty (ng) we may assume that b2=>0,p€ [0,1), and hence we
have to show

where - - RS o T ..
' - P(bisbey p) = P X — b < eyyi =1,2]

Let W, and W; be independent and 1dentwally distributed (i. i. d. ) N(O, 1) variables with p d. f.
. FC+),then

Pbysbysp) = P[—c, + b S W, Koy + byoby — 3 < PWx + VI= W, <, ‘=+°c;3

8 +o; . .2+'2-~'
= I» . f(au)f _,':;_ f(wz)do:ldm,
éd’we‘li‘av}e: " 1=
R dyboj ' 2 -
] »l—e d @[”""( ~ Gt g e - (b'zuc'— ) Jaon
U L (b2 po))z ( )Il'l-l . ORI
= e (- Ry 2, @O (2:_2,’

where k= k(b. ,bz,p)>0 may denote a different number in a different place.
If b;=>(b1+c1) p, then the sum.in (2.2) is nonnegatlve for any. € [by—ci ,b; +c1], and hence

{2..1) is true for this subcase;and if b, p<b;<(b;+ci)p,then * .- . ; : ‘
'"fgbg“ ”.f?::: b’— )exp( 2(1—p’))§ <2:T11)z o (.2“"3‘)‘4
U :b—':b::? ::::::l) (bz )e"p ( 2(1—p‘>)§ <2nmr11)x
S i L R TS o
o m [T e ( - «2(1"3:;»?)) 2, (2:) :-+‘»11')‘1‘
TR
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<0
so that (2. 1) follows, we thus complete the proof.. .. ‘ . :
Theorem 2.2 Let (X,,X;) be defined in Theorem 2. 1 and 01>o,cz>0 by 5B, bz be:real con-
stants. If ba<<b,<<pb,— | p|c;, then L e
PLIX—bl<e [ Xa— 8| S<al]<PLIXi — b <ea, IX: — be| Sez]
,,Proot, Wig, we may assume p=>0. It suffices to show that (2. 1) holds. Noting that ;< (b,
— 1) implies the integrand on the right hand side of (2. 3) is nonpositive, inequality (2. 1) follows
immediately, and thus complete the proof.
. Theorem 2.2 Let (X;,X;) be defined in Theorem 2. 1 and c;>0,c¢>0 b,,b,,b, be real con-
stants. If by<lb;<pb,— | p|c;, then S
PLIX, — b Scn|xz - bz' <eal< Pp[le - b1| <eonlX,— bzl Scz]
Proof Wilg, we may assume p=>0. It suffices to show that (2.1) holds. Noting that b;<Cp(3,
— ;) implies the integrand on the nght hand s:de of (2. 3) ns nonpositzve, inequality (2. 1) follows
immedxately, and thus complete the proof. . : s
Theorem 2.3 Let (X1 X3) be defined in Theorem 2.1, and suppose that OSb,Spb; or pbleg
<0, then for any ¢;>0,i=1,2
PLIXy—by| > ey IXz — 8b;| > c1]
is increasing in 4,0€ [o,1]. - : ‘ : . Lo
Proof Wig, assume that p>0,0<<6,<pby, It. suffioes to show o i

2 b =0 @4
2 - D
where ‘ '

Q(bubz’P) = P»[IX: - b;l > 01’.7 =1 2]
' Indeed ,let W, ; Ws~N(0,1) b6 i. i. d and FCe ) be’ p d f of W;,then

(XuX:) —'(Wl!le + V Wz) e Y e e
so we get

xR

ab; =k I (=008 =c YU (6, +0; 400)

. by = by~ pey oo _ yz 2-+l b2

=k U ——. - + Ib,—_p"{b,—'-a,) 2(1— Pz)) .ZE (2” + l)lf( )d!l
B el e

= "I ooty T ( 201 — p’)) < (2n + D1

. [exp( _ (bzz—p !I)z) —“éxp( A (bs :i".'l)?]dy RO PSP IV R I I

. #by =by+ p0, 2l+l bz ___ y e L E
Tk I -,e,m,e"p( 20 — pz)) Z e ]"l’ NERE

@

(bz pm)’ (b — pa)¥+!
.f(m)exp( 2 (2n+1)z d-‘—‘..

21—

exp |

] . 1

=k Jr-—;: P (f 2(1!i p’)) 2 (2n :-Hl)zf(bf ;y)d”

am=0
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where k=k(b,,b,,p)>0.

Inequality (2. 4) follows, and thus completes the proof of the theorem.

Remark (1) Similar results of the above three theorems can be established for component b,
because of symmetry of (X,;,X;).

(2) Tt should be emphasized here that as b, increases or decreases beyond certain values, the
conditions in the above three theorems may break down so that the statements there should be interpret-
ed as the local monotonicity property.

In order to give some corollaries of Theorem 2. 1 about comparison of probabilities between two
rectangular regions under the same underlying distribution, we define the following two sets and recall

Anderson’s theorem.

Q(p): = {(z,y):pzy < 0,V 2,y € GE) (2.5)
(p): = {(z,y):2 = pay and y = pz (or z < py
and y < py, Y z,y € &) (2.6)

Lemma 2. 15 Suppose f is a density on &2" such that f(x)=Ff(—x) and {x|f(x)>v)} isa

convex set for each v>0. If E is a convex symmetric set and §€& Z2*, then
g(u) = J flx — ud)dz,u € K
E

satisfies g(u) =g(—u) and ¢ is decreasing on [0,00).

Corollary 2.1 Suppose that (uf?,u?)E 2 (p),i=1,2. If |uP|>|x?],i=1,2, then

PLIX; — 6P| < ¢y = 1,21 < PL|X; — uf®| < 505 = 1,2] 2.7

holds for any constants ¢;>0,j=1,2.

Proof Using Theorem 2. 1, the proof is straightforward, and hence omitted.

Corollary 2.2 Suppose that (uf?,u”) € 2:(p), and g, uP>0,i=1,2. If |2 |=u?,i
=1,2, then (2.7) holds for any constants ¢;>0,j=1, 2.

Proof Wig, assume that p=>>0 and (g >p¥>0,i=1,2, and set

5P uf® Pome
= ﬂcz) ’ o AP
ﬂ§::>ﬂ§2) ythen by Lemma 2. 1
PLIX; — | <cjyi=1,2] =2 P[| X — ]| <1y | Xz — a| < ] (2.8)
noting that (uf’,a) € 2,(p), by Theorem 2. 1 we get
P[IXJ — P Scuji= 1,2] gP»[IXL —uf?| <y [ X2 — o] < e (2.9)
and hence combining (2. 8) and (2. 9) yield (2. 7).

Q! 2)
if zm<ﬁ§z, ,then we also have (2. 8) and (2. 9) by replacing (u{"’, @) in (2. 8) and (2. 9)

with (B,45"), and hence (2.7) is true.
For the trivial case (uf?,u$?)=(0,0) and u#, s >0 ,there exists (u¥,us?)(0,0) such
that (uf¥,us¥) € Q;(p), and uf>puf® ,i=1,2. so inequality (2. 7) follows from the above proof

of the nontrivial case and Lemma 2. 1, and thus completes the proof.
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8 Local Monotonicity With Respect to Correlation Coefficient

In this section we will give some ses of rectangular region whose probability under bivariate nor-
mal variables increases with correlation coefficient p, 0<p<py<<l, where 0<py<1 are fixed. Simi-
" lar results can be established for — py<p<C0 by sign transformation. First we give a lemma.

Lemma 8. 1{7  Let X~N, (ﬁ,E) 2 B= (b1sbay e +b.) € 2", Z=(0y). Suppose that b>0,i=1,
eeen (or B0 i=1,000,1), and that there exist a signature matrix D such that DZ-'Dis an M-matrix
(i. e. all the off-diagonal elements are nonpostmve) "Then

Pl X:| Soapi =1y, ]

is nondecreasing in |oy;| , 1<<iz& j<n,for every c= (¢, ,cz,'" c).

“Theorem 3.1 Let (X;,X;) and £;(p) be defined in Theorem 2. 1 and (2.6), respectively,
and suppose that 0<p,;<<ps<<1 and (a1 ,4) € Q;(ps). Then for any ¢,>0,j=1,2 ~ - '~

Pﬁ,[lx‘ /‘iléc“]—l 2]SPp’[|Xi AISG«,t"l 2] 3.1
‘Proof Set ' ' !
Y Sl V. S Y- = pihy o i e
. A=TT=w ATISA :
and

‘ ﬂ1+Pzﬂz9 ) = Pzﬂ1+ﬂz
first noting that if (m,m)égg(p,) then i =>0,i=1, 2 (or £i<0,i=1,2), and the fact that o X

(p)CDt(pr) s we get - S I A
T 0= A<0i=12
by Lemma 3. 1 we have o :
e P, [1X — m| gc.,._ i z]gp,,tlx‘ —di<ai=1,2] (3.2
Moreover, by Corollary 2. 2 T
PLIX — m]| <ciyi= 1 ZJZP,,’[IX bl <ei=12]. = (B3

from (3. 2) and (3. 3) ,inequality (3. 1) follows, and thus completes the proof.

As p becomes larger, Q;(p) will turn smaller, however (u,z) € :(p) for any € F and 0<p
<1, so we get the following interesting resuit.
Corollary 8.1 Let (X;,X;) be defined in Theorem 2. 1 and oSm<pz<1,then for-any. c,>o,
j=1,2 o

P, [IXi — ﬂ-l Sc‘,. =1 2]3?,,[|x lh| <ani=1,2]"

The result of Corollary 3. 1 can be generalized to multivariate exchangeable normal vanab!ee.

Theorem 3.2 Let (X;,X;,*» X.)~N.(0,2), 2— (a.,) where 0= p,m,-l for all i?‘-‘] and
0<p<<1, then for any ,ae.%,c.zo,z-l,m V ; o

PLIXi — ul <cpyi= 1_,2,0-9 '5]

is increasing in p on [0,1). ’

Proof First compute the inverse matrix of ¥

Zt = (7y)
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where
"—{:1 +(§1Z;‘2.)p_1’ for 1'75-7 " i_' . BERRA L B
1 R 1] ::ru: /- L . . o .
' " : i P 6—.-%)" for'i=j' St R S e

and
" o 6(p)—(1—p)[1+(n—l)p]>0
then 2'." is an M—matrix, so that by Lemma 3. 1we get get for any OSp1<p,<1 and any ae.%,c; :
=0,i=1,2,n. , A
P LIX = A+ 6= Dpdal Sapi=1,00]
o PLIXi— A+ (— Dpdal Sapi=1,0,1] . . (3.5)
by Lemma 2. 1 R RTINS i o T e s
PL1Xi — A+ (3 — Dpda| < cyi=-1,00,5]
S PLIXi— (1 4 (a — Dpa| < ciyi = 1,0+,a] - (3.6)
from which and (3. 5) we establish the rmlt of the theorem.

Corollary 3.2 Let (X;,+;Xz) be defined in Thecrem 3. 2, then for any o€ % and c,20,z—

l’uo oRe
PLIX:i — al < Giyi = Lyseesn] 2> H'-J’EIX( —a| <q]

“Remark (1) If €y =cy==+se=c,, then the result of Corollary 3.2isa specnal casé ‘Of Sxdaks
result (see [7]). His result is for any exchangeable multivariate random variablés instead Gf just the
multinormal variables, and for any measurable subset BE . instead of just intervals, i.e.

P[X; € Byi = 1,2,+,8] > [P(X:, € B)]" |

(2) Let OSp1<pz<1 be fixed, “to find any region (additional to those rectangular regions
found in Theorem 3. 1 and Corollary 3. 1 and those found in [2]) whose ptobabihty increases with p,
p;SpSp; is still an open problem. i
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Study Nonlinear Model for Movement of Gas in Coal Seams

‘ Wang Shuhe
(Department of Mathematics)

Abstract This paper studies a nonlinear mathematical mode! for movement of gas in coal secams;

::;( ) 2 2 - PIPIXPIL I
JECDERTE C0<e<T
7(z,0) = y(z) 0
~wﬂi‘ ' 0<t<T

The problem is solved of whether or not it is degeneracy quasilinear equation of parabolic type and the
dxffercultm of the priori estimate in the part of” bound z=1 are surmounted. It is proved that there is
only one solution u(z,t) €C* 1(D) ne¢).

Key words quasilinear equation of. parabolic type,degeneracy,priori estimate,Réthe method.
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Positivity and Convexity Conditions for
Bernstein-Bezier Polynomials Over Rectangles*

Ding Youdong Feng Yuyu
(Department of Mathematics)

Abstract The degree elevation formula for the Bernstein-Bezier polynomial ovei' rectangles
is presented, and the limit approximating property of the coefficients (Farin Theorem) is
proved. Based on the formula, this paper obtains the conditions (necessary and sufficient)

" for the positivity and (strong) convexity of the Bernstein-Bezier polynomial over rectangles.
Key words degree elevation, the Bernstein-Bezier polynomial, posxtivity, convexity
AMS Classification(1991) 65Y25,68U07

1 Introduction’
For a set of given real numbers f={f;; t+ i=0, ¢ ym,j=0,+,n}, the degree m Xn Bernstein-
Bezier (B-B)polynomial associated with f over D=[0,1]X[0,1]is defined by

Bu(f3p) 2 Zﬁ,wu)u-(o) Q.
' im0 jmO .
where p==(u,2) € D,Bf () , Bj(v) (i==0,+2 ym,j=0,0 ,n) are Bernstein basic functions.
Denote : ' .
gyt = (_9—'9fu)’ i==0,cccymyj=0,00°,n a.2

and link fi; and fipyyG="0, 0 ym—1,5=0,+,8), fiy and Fyyss (i=0, s ym, j=0, +++,n— 1) with
lines, we obtain a net over D denoted by 7 which is called the control net of Ba.(f;p).

Similarly,, we call the surface spanned by {(u,v,Ba(f;p)) ¢+ (u,») €D} over D the degree m X
» Bernstein-Bezier (B-B) surface and denote it E::(f;p). Fig. 1 shows the control net and. the sur-
face, where{f;; s+ i=0,1,2,j=0,1,2. } are given as follows;

foo fo foz‘ —10. 10. -—10.
fio fu fuz|=| 10, 20. © 10. ‘ (1.3) -
fao fa fn —10. 10. —10.

Received Sept. 9,1992. .
# The project supported by NNSF of China and SF of Chinese Educational Commistee
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. In CAGD (Computer Aided Geometric Design), B-B polynomial curves and surfaces have now
become one of the major tools in outer shape design.
For the convexity of (1. 1), some work has been
done (see[3],[4],[5]). In this paper, we first ob-
tain- the degree elevation formula -of (1..1), then, we

prove the coefficients of the degree elevating polyno-
mial approximating the surface itself (usually. called

Fig. 1 (a) the control net, (b) the B-B surface

Farin Theorem). In section 2, a necessary and suffi-
cient condition for the positivity of (1. 1) is obtained. Based on the formula, a condition which guar-
antees the (strong) convexity of (1.1) is given in section 3.

2 The Positivity for the B-B Polynomial
2.1 The Degree E!evation Formula
Lamma 1l A4 an degree B-B polynomial can always be exprwsed formally to a higher degree
(m41) X (n+1) B-B polynomial, i.e.,y
' Beu(£39) = Bat1s+1(F"3p) (@)
where the coefficients are Ygi‘ven by : ' ‘

55t = oD e 36+ 1= Dy

+m+1—-Djfy-r+m+1—dE+1—DF) - (2.2)
here i=0,e¢ym+1,j=0,,04+1. v
Proof It needs only a simple calculation. (omitted)
Theorem 1 For an arbitrarily given nonnegative integer r, the degree m X » B-B polynomial de-
fined as (1. 1) can always be expressed formally to a degree (m++) X (s+r) B-B polynomial, i. e. ,
Bou(£37) = Batentr (F59) ' ' 2.3)

where the coefficients are given by
AN [ pasay

: ?;’:-.5321,“(1)('1-!-1'—;' Ebr—j

t=0yc0cym+r,j= 09"‘»” +r

yrer frver? (m+r)(n+r]‘ '
(2. 4)
here we stipulate the combination '
31 . ' . . . .
(s)={u(s—t)x 0<t<s (2.5)
¢ 0 others

Proof From lemma 1 and (2. 5), using the mathematical induction, we can prove the theorem
easily. (omitted) v
In particular, let f;,==1, for i=0,+,m,j=0,+,5,then, from (2. 2),(2. 4),we have f{P'=

1, which means
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. i\ [(mAr—i\(j\(n+r—3 :
,22 g (z).(z +[1;n1ir)]((:)_(l_kr-]l- r— j) =1 , @6

for i=0,cem=4r,5=0,,84r,r=0,1,2, ¢, (2. 6)illustrates, of the coefficients {fJ’ ¢+ i=0,
essym—r,j=0,,n-4r},each being the convex
" linear combination of the original coefficients {fi; s i
=0, ,m,j=0,+,n},hence B.,(f;p) is also the
convex linear combination of {f;} or {f’} for all p
= (u,») € D and any given integer » > 0. Fig. 2
shows the processes of degree elevating, and, from
Fig. 2,we find the degree elevating control net is ap-
. proximate to the surface. Is that a general law? We
will study it in section 2. 2.

In fact, the degree elevation can be taken to the

Fig. 2 (a)The original control net;
(), (c)The elevating control net, -
and (d) The associated B-B surface

two variates respectively and we get the following
theorem with a similar proof of the proceding theo-
refn.

"~ Theorem 2 For given nonnegative integers 7,3,a degree m Xz B-B polynbmial B, (f3p) defined as '
(1. 1) identically equal a degree (m~+r) X (z+8) B-B polynomial Batm+.(f**;p) where the coeffi-
cients are given by

PN i [ P
CTEE

i==0,sc,m+tr,j= 040,845 _ (2.7
2.2 Limit Approximation Theorem(Farin Theorem) ' v '
For a Bezier curve on [0,1] or a Bezier surface over triangle, its degree elevating control poly-
gon or net converge to itself as the elevating degree r—»oco (Farin Theorem, see [1],[6]). Is that true
too for a B-B polynomial surface over rectangle? Here we give an affirmative answer. '

Theorem 3 If
tim () = o) =me D 2.8
then ‘ .
lim £+ = Bu(fip0) L (2.9)
Proof First we point out the follo;ving inequality holding ) -
(i-—-lJ‘(l+r—i)"“< i) (m 4+ r — i)]7} <(i]‘{m+r—i"""
m+r m+r TE=DIU+r—DIm+r) S r 7

. . (2.10)
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by hypothesis (2. 8), we have

!l im = l+r—i_ . m+r—i_ .
lim Som = lim —=w, m i =lmTTI S =1—w (21D

which means that the left side and the right side in (2. 10) both conveérge to uh(1—uo)™~! as r—>+4o00,
hence, '
i(m+4r—d)ir)

o Im DG Fr—DimF o~ 2 —w™ (2.12)
similarly we have
| ‘ jlat+s—Dist L0 e
'-hﬂ(J—k)!(k+s—J)'(n+s)! i (1 — o) . (2.13)
but from Q.7
o = iom +r = Dirl " iln+ s — Dls|
" ggﬁ'( G=D1Q+r—D1m+n1{i] G—BIG+s— D1+ )]

lim i = > Efu( )%(l - ﬂo)"_'(:) (L — 00)"" = Ba(F570)

. tm0 w0
this theorem is proved.
Let

g v = (m_*_r i s,w) P 0yeerym A 7y = 0,00 ym 4 5. (2.14)

The degree elevating control net with {f{* s i=0,++,m+r,j=0,+,n+s} as its control
points is denoted as 7%, Theog'em 3 indicates that Farin theorem for (1. 1) holds. '

Theorem 4(Farin Theorem)

' 'l.l_r_nj" ® = Bou(£3p) : (2.15)
2. 8 The Positivity

Theorem § For a degree m X5 B-B polynomial defined a’s (1. 1), if there exist nonnegative in-
tegers 7,8, such that the coefficients {f*? ¢+ (i=0,++ ,m4-r,j=0,%,2+45) } defined as (2. 7) all
are nonnegative, then B,,(f;2)=>0 for all p€ D.

Proof It is obvious from theorem 2.

- Remark The converse theorem of theorem 5 does not always hold, see Example 1.

But for the positivity, we have -

Theorem 6 The necessary and sufficient condition for B..(f;2) to be positive over D is that
there exist nonnegative integers r,s, such that the degree elevation coefficients £ (i=0, *+ ym+-r, j
=0, ,n4s) are all positive.

Proof The sufficiency is evident from theorem 2 and the necessity from theorem 3.

Example 1.

Bu(fip) = (2u — 1)* + (20 — 1)?

- it can be tested easily that Bz (f;2) >0 over D except B,g( f;%,%) =0. Through calculation, we
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obtain fu=—2, 1 =—F sP=—T o=, =L, g pittt= A,
r=0,1,2,+, which conforms to the remark of theorem 5. :
Example 2.
Bu(fip) = (2w — D+ (2o — 1 +
the associated control points are shown below
7 1 7
{fy) = % 1 =51 ' ' (2.16)
71 7 ‘

through calculation, we obtain the degree elevating coefficients {f{} shown as following

(49 37 29 25 25 29 37 49)

37 25 17 13 13 17 25 37

29 17 9 5 5 9 17 29

25 13 5 1 1 5 13 25

{5 )= 2—11 : .17

25713 5 1 1 5 13 25
29 17 9 5 65 9 17 29
37 25 17 13 13 17 25 37
49 37 29 25 25 29 37 49)
from theorem 6, B3, (f;p)>0 over D, see Fig. 3.

Fig. 3, (a)The control net of {f;} given by (2. 16),(b)The elevating net, and (c¢)The positive polynomial

" 8 The Convexity for the B-B Polynomial ‘
Lemma 2{%1° The necessary and sufficient condition for B..(f;7) to be convex (strong convex)
over D is that its Hessian matrix

v & - &
A =" s i G
P) = i i LAVEY .
dudv av?

is semi-positive (positive) definite for all pE€ D (noted H(p)=(>>)0).
Here we introduce some notations and terminologies. Let E;, B,, be the shift operators charac-
terized by .
Eifis = firris  Bofy = forrs Ify=Fy
and .
Qi=ub,+ (1 —u)l, Qu=vE+ (1 —wv)I, As=E —1, 4dp=E, —1I 3.2) .
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then B..(f3p) can be rewritten as

Ba(£32) = Q1Q4S00 ¢ 3)
_ hence the Hessian matrix (3. 1)

m(m — 1)QT7 Q18 foo  mnQp~ Q2 A1 daf o0
H(p) =,[ i _ ] 3.4
mrQT '\ M dafee  n(n — 1)@ A S0
Stipulate
RMfE0 =0 fori@Om+r—p] or j€0,n+s—q], 2,9=0,1,2
from the degree elevation formula, (3. 4) can be rewritten as
Hp) = 2° EoKs;B?(u)B}(v) (3.5)
- - .
where ’
Ky = ["" o ] (3.6)
cy by
is a real symmetric quadtatic matrix and
ay = i(i — 1) fi-z5 + 2i(m — DB fi—yy + (m — 1 — i)(m — ) Afy Q.7
by = j(§ — 1) fi-2 + 2j(a — DBfy—y + (8 — 1 — )(n — DASy (3.8)
cy = $iMAsfirj-1 + i(r — DMAsfiyy + (m — 1) jMAfy-,
+ (m — D (a — j)A4:f; 3.9
here i=0, 00 ym, j=0,,n.
Denote
a}r.o) ! +8)

for i=0,"‘ ,m+r ,j='0, bhdd ,n+3,1‘,3=09 1 )2, eee ,Whel'e ai(j'") 9b§j’"’ ,c{(;'.} defined as (20 7) ,then Y

from the degree elevation formula (Theorem 2), Hessian matrix (3. 5) can be rewritten as;
oatr s4s

H) = D, D KB+ (u)Bt (v) (3.11)

. im0 jmO
for all nonnegative integers r,s.

According to (3. 11) and lemma 2, we have
Theorem 7 If there exist nonnegative integers r,8,such that
K5 =20 - (3.12)
for all i==0,ee+ ,m-+7,j=0,¢¢,n+3,then B..(f;2) is convex over D.
Theorem 8 The necessary and sufficient condition for B, (f;p) to be strong convex over D is
that there exist nonnegative integers r,3,such that
K§P >0, i=0,00um—tr,i=0y00yn+s : (3.13)
Proof The sufficiency is obvious from theorem 2, we need only to prove the necessiy.
Suppose B..(f;p) is a strong convex over D, according to lemma 2, H(p)>0 for all p€ D,i.
e. , for any given real number «,B,0?-+p*%0,

(a,ﬂ)H(r)(;) >0, forallp& D (3.14)
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hence .. - - T o . .
LIS } R PN T A A I G AP 1Y B A
EZ(arﬁ)Ku(;)B;‘(u)B}(v)>0 B € 15
im0 jm0

for all (u,») €ED.
Denote .* .

..,

{(aoﬂ) E R’ a‘ + ﬂ’ = l} - U...‘ .
then S is a compact set. Accordmg tor Fuutely Covered Theorem and theorem 6 s thiere exrst integers r,
8220, such that for any (a,8) €8 and z—O,--f,m+r,3— 0,{'_'331&"{;8,

(a, K ->[ )> 0

i.e.,
A K(r o) > 0 ‘ o - ]
for all i=0, +- ,m+1‘,]—0,°“ ,n+s, which completes the proof of the theorem
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Stability and Approximation of Volterra Series Map for
a Class of Non-linear Input-Output Maps
Yang Xiaoxian Yin Baogun
(Department of Mathematics)
Li Bihu
(Department of Automation)

Abstract The stability of a generalized state-affine system is studied by means of the tensor-operator
approach introduced by Banks and Chanane in 1988. This is a more generalized system than the linear
analytic system they discussed in 1991.

Besides, the approxination problem of Volterra series maps of this system is also touched upon.

Key words non-linear system, stability, tenser operator, Volterra series
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Relationship Between Doppler Cooling and Polarization
Grandient Cooling
Bian Baoxiang Guo_ ,Ggéngean ,

(Department of Physics)

Abstract Doppler cooling of free atoms in one dimensional orttfogonal linear polarization laser field is
discussed in the model of multiplied atomic states. The friction force is derived, and the lowest temper-
ature of Doppler cooling is obtainted. The relatienship between Doppler cooling and polarizatxon gradx-
ent cooling is discussed . ‘ ‘

Key words Doppler cooling, polarization gradient cooling, laser cooling
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A Percolation Model: About Hopping Conducting

Xin Houwen Liao Jielou

(Dept. of Modern Chemistry, the Structiral Research Lab. )
Abstract In this paper, the percolation theory is applied to the study of the: relationship between the
hopping conductivity ¢ in non-crystal materials énd the fractal dimension d;,. The result,i$.cofisistent
with the experiments. In addition, it is pointed out that the distribution of the.localized states of elec-
trons near Fermi levels may have a fractal feature in the electronic hopping process. -
Key words -hopping conducting, percolation, fractal dimenson
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An Infrared 'Spectro'scopic Study 'on. CO and NO
ESTEEE T AdSOI’pthl’l on CuO—La203/ y-Alzoa '

Tnan Yangchao ' Fu Yilu . Lin Penyan
(Ntional Synchotron Radiition Lab:) . (Department of Modern Chemistry)

Abstract. The composition of thé bulk phase of CuO-La;0;/y-Al,O; catalyst is measured with XRD,
the valance of surface coppex.' ions and the characteristics of CO and NO adsorption are studied witli in-
fared spectroscopy. For oxxdlzed samples, the bulk phase is composed of CuO,CuAl,O; and CuLa,;0,,
Cu?* ions are also detected on the surface. For reduced samples, the bulk phase is composed of Cu® and
CuLa,0y,and CuAlQ, might also exist; Cu®, Cu* and 'small amount of Cu?* are detected on the sur-
face. CO is easily adsorbed on Cu®, Cu,O and CuAlOz and NO is easuy formed on CuO CuA1204
and Cula;0,. HCO5 and CO3* are formed on the surface for CO adsorption. NO may be dissociative-
ly adsorbed on Cu®sites. NO;3 appears for NO adsorption. The Cu?* can be reduced to Cu* by CO on
oxidized sampl&s above 150C. 1t is also found that COJS selecuvely adsorbed on Cu*' sites and NO is
selecuvely adsorbed on Cu?* sites when CuO/Y-Alzos contains La;0;.

Key words CO adsorpt:on, NO adsorption , CuO Lazo,-./y-Ale; catalyst
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A Mathematica Program for Calculating Multiple
Feynman Diagrams With Invariable Squared Amplitudes

Sun Lazhen Ji Yonghua Ma Wengan
(Department of Modern Physics)

Abstract A Mathematica program is introduced. Users of the program will only need to feed in the
amplitudes of all the contributing diagrams according to the Feynman rule to obtain the invariable
squared amplitudes of the particle reaction process.
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Table 1 Experiment conditions and results

N T ? . t ©OAr, AL /TOAr LL7.X S 4OAr, /SOAr
o .
) (GPa) (sec) (X 10~2mol/g) (%) (X 10-%mol/g) (%)
28“—25_ A 1. 8270 97.61
1. 8210 98.12 -

WH~—805 800 0-750 10800 1.7330 92. 75 0. 5327 47.69
WH—810 800 1. 00 10800 1.6780 77.20 0. 5387 ’ 18.60
WH-—815 800 1. 50 10800 1. 6590 59. 35 1. 3565 : 43.79
WH-—820 800 2.00 10800 1. 7240 71.18 1. 0940 14.18
WH—I.QOS 1000 0. 50 3600 . 1. 4340 78. 17 0.7580 13.35
WH-—1010 1000 1. 00 3600 1. 6000 84. 88 " 0.5552 24.78
WH—1010 1000 1.00 3600 1. 5930 79. 95
WH—1015 1000 1.50 3600 1. 0060 72.08 0. 8513 17.82
WH-—1020 1000 2.00 3600 1. 0970 67.26 0.9939 18.28

J~902 900 0.20 7200 0.2118 47. 80

J—905 900 0.50 7200 0.2127 20. 67

J—910 900 1. 00 7200 0.2189 11.18

J~-920 900 2.00 7200 0. 2219 12. §0
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EEUAMNTFRPHBRBRBE, RS HITHEHRARPARIE. H50.HAREWE,
B A MR REE, U AR BHERRR, AMASH AT RAMEEE T RER
BAE. (EXEREYE 107 %em? /sec B4, SH—EYRELRE. TRB—AYRE, ENHRY,
| Fﬁ%‘ﬂiﬂ&‘]‘ﬂﬁb" ﬁ%ﬁiﬁ’ﬁ*ﬁ@ﬂ‘]'ﬂ‘& S—ERES TRELENBE. -

2 FRAMMETHIRAL
Table 2 Diffusion ooemgent in different models

No. 1 b b - B
S . (10-1%cm?/sec)  (10~1%m?/sec)  (10-1%cm?/sec)
WH—805 0. 0515 0.1019 0.0153 0.0118
WH~810 " 0. 0816 0. 2645 | 0.0647 0.0307
WiH—815 - 0.0820 ~ 0.3363 0.0849 0.0308
WH—820 0. 0564 01252 0. 0229 0.0144 . .
M—805 0. 7084 21.010 7.613 3.905
M—810 0. 7061 20. 770 - 7.519 3.851
M—815 0. 2479 2.447 0. 681 0.314
" M—81§ 0. 2671 2.841 0.799 0. 369
" M—820 0. 4012 6. 140 1.93 - 0.918
WH—1005 0. 2150 . 5.528 1.515 0. 695
WH—1010 0.1240 1.843 0.483 0.219
WH—1010 0.1280 1.957 -0.515 0.233
WH—1016 0. 4490 24.130 7.498 . 3.501
WH—1020 0. 4000 19.070  5.754 2.728
M—1005 0. 5851 41,3810 13.959 6. 906
M—1010 0. 6961 60. 480 21.777 11. 127
M—1016 0. 5340 34.200 11.198 ' 5.468
M—1020 0. 4560 24. 850 7.765 3.720
1—902 0. 0861 0. 2610 0. 0669 0. 03006
I—905 0. 0622 ) 0.2311 0. 0592 ~0.02657
3—910 0. 0348 0. 0723 " 0.0183 0. 00818
J—820 ©  0.0216 0. 0279 0. 0070 0. 00315
1—902 0. 1835 2.011 0. 5432 0.2479
J—905 © 0.1800 1,935 0.5218 0.2381
1910 0. 1561 1.456 - 0.3881 0.1765
3—s20 0. 1446 1.249 0. 3312 0. 1504

HBR £ Y BB RE A MR WHCAn Z 1. MFREER D TIMKE TBEEE,
PN S 6 SCRI7]. T FRMITE AR A RIRIE T I R B A SCR (818 B i BT
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diffussion coefficient at different pressures
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Table 3 Active energy calculation at different pressures for biotite

(

water-contained bioﬁie biotite

? B ) Dy E Do
GPa) (keal/mol) (cm? /sec) (Keal/mol) (em?/sec)

0.5 54.16 0.105x10-* 23.70 0. 144X10~¢
1.0 26. 44 0.757x10-¢ 26. 10 0. 452X 10-¢
1.5 61.30 12.02 36. 82 0. 113X 10-2
2.0 71. 40 413.1 46. 12 0.617x10-!

(EE 1 FEMEATHAMBEZR SRS HSKERBENT BABLRZTERRE
SER, RE ML 1B D — SRS EER TR I, RIERBEM A LRETBRUER
EARRAEDTHELENAREF(R3). ERYMEEHAR A EEKEZHHGTH
TEALRE K, I BFR A FIME K. SRR B, KIEHLEE X, D AT RE, A
REZAPIBE, KEEE 10 MRE. ERFSTYTHET ARTAEESEKY B85
REFEFEBEABR TELT 1078 10%em?/sec Z A, LR TR 7T AR LA H.
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Ar Diffusion Experiment for Water-Containning
| Biotite and Amphibole

Chen Daogong Jia Mingming Li Binxian Lu Quanming
(Umverszty of Science and Technology of China)
Xie Hongsen Hou Wei
(Institute of Geochemistry , Academia Sinica)

Abstract :Radiogenic Ar diffusion is measured at 800°C and 1000.'C for wate;fcontainhing biotite and
at 900°C for amphibole at 0. 2~ 2. 0 Gpa. It is found that Ar diffusion characteristics of water-
containning biotite are obviously different from those of pure biotite system and that its diffusion coef-
ficient decreases by about 2 magnitudes while the activation energy increases slightly. Pressure effect is
opposite to that of temperature for Ar diffusion in biotite and amphibole.

Key words Ar diffusion,high temperature and pressure, amphibole, water-contained biotitev
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Bk bR » 79 B SRV TR O 300 B A AT EnHL 348 FEIASLAR - :
floppy | | microcomputer

disk system

e e ;
{ .

i Lclock }e counter [~{RAMJIIf .0 '
l % ' T mui- | | A/D |!
! D/Al} M1 ’:r plexer -eonvertor |
1

' ' i i |
] HE : . ere !
P wave generation e 8 _ data acquisition !

N ' sample i 1"
{ I S |

1 FHAEFHRMKALGOSIER
Fig. 1 Block diagram of an instrument system for
measuring complex dielectric constant

L2 RERSTHAE
MIBRZ BB RH RS PYDF f{RE 245 (95) /8 245 (5)[VF1(95) /VF (5) ;% B B
B H#A Kureha AZ T AFAREEESPHRFEIEIWERELSSR). RENEER
55um, 25 GRBELY 5094050, K _
HBSWEH L ZEE(Eaf CRRER 2. 8em®), E LRERZENBRABETHENK
A e =¢ —ie", BIRIAREH 1072 ~104Hz.

2 BRAHR | . o
PVDF 4 T4 E&HRRAEON S% B MZITB R, REHRH-€C—C€0—

C3v EAR AT, NG SR F KT, I LATLT PVDF 4 F G480

ST F IRFE H B TR, & REB R4 T 500 BB 1.

£ PVDF 1 VF(95)/VF(5) 3t 48 — 100~ 40°C , 10~2~ 10*Hz 3 [ Py Iy SETX A 2 3 ot
(& 2.8 3 S+ BIARHT —60C~0CH H, E £ (1)0C,(2)—10T, (3)—20C, (1) —
30T, (5)—40C,(6)—50TC,(7)—60C), 7] B PVDF 7R SFh SRR A B . (ESA AL Y 18 30
R{RBHERNB R, PARERHRXERE S FRBRANGHBHG B
50T, T 58 XK A U 0 SRR B (v 483D BEIR BE R A , S RIS RS R B 30, HL 6 1A 3
BoRR. R 2.8 3 W IR o I KT, R7F7E 8 0 v ¥ 38, 3k H 1 PVDF —
B IR B FRAE 40U -2 L R AR ey s S AR5 I B 3.

AT 0By MEBEAAN BH R PRI RRET B S, R AR BNE4 5
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. rn C Ae (4 A

FATHAL BN A T, AT X SE BB SRR B AT MBI . R e HBIM A B,
Ae JHASBIREL . v MRS, 0 N AIHE smn SR HRRMBHESANERESHSH.

0 Mo venios st
-3 -2-1 0 1 2 3 4 5
log(f/ Hz)
B2 PVDF £—-60C~0CiLBéNd

EOECR R
Fig. 2 Frequency dependence of & and ¢” for
PVDF at a range of —60C~0TC

12 .

83=7-70 1 2 3 4 K
log(f/ Hz) - _
B8 VFi(95)/VF(5)£—60 C~0C LBl 94
7R i
Fig. 3 Frequency dependence of ¢ and ¢/ for
VF:(95) /VF(5) at a range of —60C~0C

W2 6 B Lews dey7,0,mn JH, EHI MR MMERN ¢ AEES . BB E .8,y

AR SLEE] + FOHATRIRHE Ae.

10.3

-
-
o,
e,
S St mctnm cmccccanccnnnee c—ne)

€/

log(f/ Hz)
& B vy 49 8 5 42 s A 49 PVDF
£—50CH N LR B LR
Fig. 4 Frequency dispersion compasing of (a) B—and
(b)y—relaxation part for PVDF at —50C

i

ney . ..
120 40 0 —40 —80 -100
Q v v 7 L] LR v L] L] v
3
)
S 0
C)
&3
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-9
"l‘ 4 'y [l
2 3. 4 5 6
1/ M(107°K™) .
O PVDF( s )fe VFa(95)/VF(5) &K 40 - )6y
B R 5B AGE L

Fig. 5 Correlation of the relaxation time of PVDF -
( < dand VF2(95)/VF(5)( * ) with temperature
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M 47”4 T PVDF £ — 50 CHIF LR REM MG L B. EFREDFIHEE @OMEHHO)H
K EVLRB R, A BIX E B M vy AT XL o« b BHES, SERETH (- OMBE
COERDE.

PVDF #y o fl B A EB M, S MR R ERES MB35, LBRERD —
S50CLATRY 8 #A5H 5 ry B (K58, 3X BT v AT B AR U358, {B7E 1000Hz E Rt Bl Bt B i
¥, FHBEREEBIEEER T @B, VF(95)/VF(5)H) v 1A%k PVDF #de & 4841, A
M 2./ 3 REIATE .

25345304 BF)H PVDF A1 VF:(95)/VF(5)E41 7§ 1/T B4 R mE 5 BiR.

M RES H8 2/ PVDF _—ﬁﬁ%ﬁ%ﬁﬁ%ﬁ&ﬁ%&mﬁﬁ TGTG' MR K Toiltkay I
(DBEGFEBLBEAZBIINEBRE VF/VF RRYNSEELSHERS TT HRAKRE
B 1 BB, T PVDF [ o IASLIEN 1 B4 A& KIGh, MBREY SUMB Z 15
I\ PVDF RSt Wi, RIL R, | UG &, E A 3. 6 & VF:(95)/VF(5)&H o A58,

F WLF 73‘&““3

CT — Ty)
G+ T =Ty @

3t ARG ﬁ'ﬁ(ﬁ‘ﬁ'ﬁ'ﬁ Ci=8. 86,C;=101. 6), % B PVDF fI3t R 46 8 LR &
WLF £ , R 46 5 R4 FEEB A Al #h 3. iﬂAﬁ‘ﬁ%ﬁin‘;@%%%ﬁﬁﬂsﬁiﬁﬁ
T, BHI 4 PVDF #7% 3C. |

B 5 W, 3 F v MR DMLY TR EA T logr 85 1/T BLRHEXR, KT
PER v #3505 Arrbenius FIAGHATE. [y Archenius 2 &R :

logr(T) = logv(To) —

T = Kioexp(AH/kT) ‘ ¢))

WIBE 6 FrR PRt H BB v #3054k B (4H)PVDF g 58. 6kJ/mol, VF;(95)/VF(5)%

' TT) - 64. 4kJ/mol. WA AH L EYH 5. 8

12 08040 0 40 -8 kJ/mol. Bl At BAIM v MR TFHERYZ

w{ P4 o L B ELAA TR ]+ Bk ML A HA BB IR L

o R XRENHBUNS FRRSHE

sl o, B, S BB AE, ATT K T B
ot — SR

at o | M & TR BV P TR B

oy A 6 iR #EUMYRYN BORIE

o meeweee F B 6 BB H PVDF b JHHT

P ey 6 AR FRFHES.HFRAERE,
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Fig. 6 Correlation of the relaxation strength of PVDF Ir BB, —20CER I RY A I B FE
( = Jand VF»(95)/VF(5)( * ) with temperature 148 PVDF #y /b, thiEB T H B ES L1
REBHREYUNS.
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A 6 LY MY REYH v RRBEXBEHES. IREDNERBT . BKI;FREEMHIK
HPEHERES  SNREREYS FRERE,.SRF RTHRSERRUIIBRKREL
BrEK. .

& F PR W40, ¥ I Y PVDF B35 FREFSIA BRI BN SHH RIS R Y A » *¢
BRI SE, ERNBBTERKEW. o« RERNBHEK, ERMBBERSS,T. A
7 3C, R IR AAEIIK 5. 81d/mol, #FLAT R ZEK.
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Effect of Chain Structure on the Dielectric Properties .
of Poly (vinylidene fluoride)

Zhang Xingyuan
(University of Science and Technology of China)
Takeo mﬁkawa |
(The Institute of Physical arnd Chemical Research, Japan)

Abstract Through the improvements on a fully automated system for measuring complex dielectric,
elastic and piezoelectric constants, measurement precision is raised from 1% to 2%;. 5Smol%; vinyl
fluoride leads to the decrease of chain regularity of poly (vinylidene fluoride) (PVDF). The behavior
of dielectric relaxation indicates that o. —relaxation of copolymer VF2(95)/VF(5) disappears, the re-
laxation time prolonges, the relaxation strength of amorphous region decreases, 7 increases by 3'C
and the activation energy of local relaxation is strengthened (5. 8kJ/mol) and relaxation prolonged, as
compared with those of PVDF respectively. :

Key words poly (vinylidene fluoride), VFz(95)/VF (5)copolymer, dielectric relaxation
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FH 1 U LR WS A ROEHBTEFDH B H 60 B Sio,(fEE Merck AR E
BEL.
L2 D-ZHANTRRERE
-¥E 1000ml SEFE MR P BN A 128 (0. 08mol ) D-# ¥, 450m1 (6. Omol) 5 & 75 3 &% 3ml 95%
H,S0,, iR THELH ¥ 1 /5, A NaOH 7K ¥ ¥ (10g NaOH ¥ F 20ml K #0) b, e L ey,
REXRZEZE 100ml Z£4 , LA CHCl; ﬁm{ 3 K,CHCIs B&K ¥k, F 67K Na,;SO, TGRS, B
Wik &4 6s.
1.3 HE5HL
¥ LEAR EBRMERMALSBESRE, AEaEHETAE. EH4K/95X50em, Bkl
A 60 E 7 SiO:, LAMEBL N 4:1 (3E-Z BN B I . B TLC R HE WL W (B A N CH,0—

@ —CHO : H;SO, : CH;OH=5 : 10 : 85), BN BRI L 1 F1 I B AW (R 545

¥0.68F10.72). IHMEKBEEST, HOCH, Ve e
BB 5 1ZR-HRE RN, AR HOH o
e,

TR EMRANSREE EES Ve e
RESRELSR, AHXBEGAHRE v Me 610 ,
fa ¥ I 0. 69,3 6%, m. p. 59. 5~ {_o ? “SH-.
61°'C (SCER{E [5]m. p. 60. 2~61. 67C), CH2 O
[«]#=—70. 2(CHC, C,1). H&TK > Y
BESKELRREREN 1 5 KR \ / =
TEHEERE TR EIZ &, BeR Y ¢
ZRYE0.64g, 7L 3.5%,m. p. 72~ 5?<0Me r:;><OMe

25=_ . ’ . IC .
73C, [a]f=—38. 6(CHCL C, . TR B L oAl b7 S 9k R S

+#7:C 60. 87, H 8. 57, O 30. S6GHH Fig. 1 Structural representation of four of ribose derivatives

{E.C 61.66,H 8. 47, O 29. 87). 1 —2,3-0-Isopropylidenie-D-riboturanose
1.4 BiR ' 1 —1, 4-anhydro-2, 3-O-isopropylidene-D-ribipyrancse
R J§ CATNO1 A8103 Bjf S BsE ¥ —!,5-2,3-di-isopropylidenc-D-riboturancse
ﬂ( m E ; H.'; ﬁ@ j‘(‘, E E JASCO DIP-360A N—di(2.3-0-kopropylidene-l)-ribofuranose)'l W50-1 ,S-dianh)fdride
RUBESEAX LW SE : 4 F B ¥ R A TOYO SODA HLD80ZUR ¥ 8 3% €, 35{X (THF 37, 38
FEZ K REHE) 'H f1°C NMR 7E JEOL GX-270FT 48 5 BEH # RE LR X L Il & (CDCLy %1%
M, T™MS A2 H). \
1.5 Rede
FIFRAEABHEHEA. AR M CH.Cle R 4 SoCls BF:OE:, MR B E S
TEARBEREHMS Y. SEERBBENIHTES. FHRBKILER,% NaHCO, H1f],
CHCly 48, CHCl R RS K %L, F Fo7K NasSO, FRIVEL WSS, B CHCL-CH.OH fk
AUz &Uﬁ?%ﬁiﬁﬁ-ﬁi BE.R A%Hi’)ﬂ*i’éﬁ??ﬁﬁ?@#’ﬂ:ﬁ BEETRRE -
x.
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2 ER5itg

. 2.1 D-EZHTRREEANY
D-BRHERNELMRN, R—Ru RO RRMERS S RN, L ELERPR

H:SO, B} HsPO, 4 [ T B4, BH HAEBLAK T 4 Lewis B ZnCly, B ik, BN R —RIL R

RECDEHBADHERBEED.

F 1 D-EEMEIRE R
Table 1 The reactions of D-ribose with acetone

;2 B HSOl  HPOT  ZnCh ot INTRE BatdIs
(8) (ml) (mi) ® (b HER(K) SR (MA%)

1% 12 3 1.0 10.7 57
2% 12 6 18 11.3 51
3 12 3 16 1.0 12.3 46
4 18 [ 20 18 8.7 32
&% 18 12 - 40 18 16.5 22
6 18 6 40 48 13.0 27

. (2O EH 450ml; ()95% ,18. 8mol « 113 (c)8. 5%, 14. 6mol « 1= ; (DESWEM— KA R (OB SR
P46 '"H NMR #HHR R 3. »

RI1FH TR ERER. SRR,

(D) btk R 8 H,S0, B, R AREE. MFEKMET, H HS0, 24k 1h 75T 47, ﬂﬁm
H3PO, il ZnCl, 4L 150 PA L.

(2) 3§ K ki I B = 7 HoSO LI RP A E R ZnCl, IFSH 1 . D REWEFY
 EE B K.

(3) I, BRAYHLS &Y H NMR #5447 RE 2 f% 2. 5% H A HPo, LR
BtkRS, =yd 1 & RELA HSo MK 1 FESR. E 2 PE AB.CHEFRFSH
13 3#@ 58

(OB R RIRS (A7 3SR IR 2., T X W 4R & R BHR B Rz B (8] 3¢9 I 77 B BB R AIK.

mxisme-futm - SRR Y S ERLAY 1 Tl 1 81,5 (B ERKE
B, R I WEELTFHAELERT,XE 2 MRER— 3SR, 35 EETH
FPEYIRSE AL I\ R 5 I 7K 3] i R B % IR Bz (B B 4 S T .

Kot % F B &L EY 1 0 HARFY 8 KRR, R A HaS0, fEAELH B L IR
£, S0 R BB T BRI A 4 R

2.2 FHHSE

- FBER 4 | E-ZBABIH, THLEY I ARRERSWHAB LR £ TLC
LTRSS 0. 68/ 0. 72. HEH 2+ 3WHE-ZBHER, U B, HAH4 0. 71 70
0. 81, R A GHEFXMAHREHENYRTLSE. FECRMBESUKBETES
i, RAB T _HEECRIBREAVEHZI EB 1 ERREZSVPHIBREXRTE
ESRYHESR.AWN, TELSRELRSHBRLN I ERE. HHREI ﬂ‘iﬁﬂ&,ﬁf
—10CTF 48h, 778 0 My R k. L&Y I M B (I8 S AIBE G AT BT k.

N
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THMAFHERRFFR

Fosk

Barker FEMUKAA TREBACEYWE. SNYRBRERFAEREE 1,542 FR
FIRGHER MER—XMPAVAT 5 1 XOHTCELFELR. B TREIEENGEHH
B9 ESR » 7R S HEBR Barker Sy X KRR LR I WIHREW BHERREHFRETRE
BN = BT RE.

B 3, AR B A FIRALAY 1 M EH'H NMR . i85 MR UHEE , i AR Hu AR
FHYTEAEMNMRTFHZE. L&Y 1, EREY | BKZRENHERRETFHL
FUBITR 2P, (VHBIRMAXRD). WE 3 MK 2 PAIFH, LYWV HTFREH

K2 XLEBTLPHNMR P HLFLL

Table 2 'H NMR chemical shifts of some of D-ribose derivatives

) |  § N
H-1 5. 46 5. 46 5.05
H-2 4.30 443 4.51
H-3 4.35 4.48 4.82
H-4 4.72 428 429
Huy—5  3.46 402 8.77
Hp—5  8.32 3.87 3.68
CHjy 1.47 1.57 1.62° 1.48
CHs 4 1.30 1.88 1. 400 1.81

()5 Co MR CHai (V)5 C LA CHy

R, 4 A CHs R F RIS
BHISBH 24 CH, —8.4H
AR LSV IERRAR
O HRE. 4N CH BH K 4
A, e H B 1/
N i Tl L oA 5 AR
o H-5 (b BB B M@
AL H-4 W B 5 3.

[ 4 iy C A1 D 53 %4k
S 1 (CH.CL g I 57 )X B
(CDCls ¥ ) B9 °C NMR .
5EMMH a1 CH h
2B, T4 &Y B & CH, U

HiERpE HI *ﬁtL L "Pﬁ?ﬁ‘ CRTFHALEUBHBAESHBY. WECRT CMLER
BALTF 110. 4ppm, 7E 109. 3ppm LLH R FEFRAFKFHERE CHF G MRS WMIfANV
FARRLILR C TR eid R 53 B 4L F 112. Oppm F 111. 8ppm.
2.3 FHAREEE
RIGUTRLRRERHE I MR AEEREBTESTHFARESHEE.
xs *%ﬁﬁﬁi%ﬁ*ﬂ*@%i’#%%‘ )
Table 8 Ring-opening polymerization and copolymerization of some of D-ribose derivatives

y-S
e Bk fL e BE ME - R&w
» - (§e)) (h) it 3979 Lad, o X 104

1 1 SbCls —40 16 69.2  —125.2 16.9
2 ABRP® SbCls -0 24 82.2 - —57.0. w1
3 ABRP BF30Et 0 6 69.5 +35.5 10.3
1 ' SbCls —10 24 /

1 | BF3;0Et. 0 24 /

6 1+ SbCls —40 24 50.0 —92.6 1.2
7 ABRP+ X SbCls —10 24 12.3 —52.4 1.6
8 ABRP+ I BF10Ets 0 6 1.9 +28.1 1.9

3. (a)SbCls Sk B 1. 0Omol%s s BFIOEts % Mk fE (1) 5. On{ox%;(b)Asnpﬁ 1,4-Ji0K-2, 3-9- 3 T 6 S Pt o B 48+
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(VSR IRIRILY 11 3.

RAFS 1 7 ABRP XM BIAMELE Lewis AL T A % Eﬂﬂ‘lﬂ‘ﬂiﬁAﬁﬁ(i‘% 31,2
35, R, ARIFLEYWEH 1, EHCNREFGETHRBAEMRETY. ARG
ARSI, S R R ATEY 70X T REN S0% U T, XBE R HEABR L Bk
HE 255X ERM IRTERSGHR. REWH'H NMR BT X —HB, LR =9 E
FRAZ 13, ABRP R4, RAVETRRASH LT I MEHWET. LAY REHFE
BFFFES G4, R 1.5 AL RFFHTE KK AR T RR A m 2R 0 18 4 , T BT g B
AEAIBRENGE T THRRFEHTFARE B, X 'ijcﬁk['l’]iﬁiﬁﬂ‘:lmﬂ 1,3-ZH B
MREER—BH.

WA B ERBARYSFEEF TR WTREATFISETHARREGNLILSR.
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Synthesis and Polymerization of 2,3-O-Isopropylidene-D-’
Ribose and Its Derivatives

Wu Chc;.ngpei Li :Hongwei‘  Pan Caiyuan
(DeparM of Material Science and Engineering,USTC)
Toshiyuki Uryu ﬂ
.. (Institute of Industrial Science,The University of TOKYO)

Abstract Isopropylidene derivatives of D-ribgse are brepéfed b)) cpndensatjqri 6£ 'D,fribose and acetone
in the presence of acid and zinc chloride, after seperation by a column chromatbéraphy and recrystal-
lization. 1,5-2,3-di—0—is§propylidene QD—ribofuranose and 1, 1-anhydro-2, 3-O-isopropylidene-D-ri-
bopyrar;ose are obtained. It is the first time tl:lat 1,5-2, 3—die07isopropylidene-D-ribofuranose has been
separated from 1, 4-anhydro-2,3-O-isopropylidene-D-ribopyranose by 'H and 3C NMR speétra. The
cationic ring-opening polymerization of the ribose derivatives is studied, but polysaccharides of 1,5-2,
3-di-O-isopropylidene-D-ribose is not obtained. ,

Key words synthesis of isopropylidene-D-ribose, di-isopropylidene-D-ribose, cationic ring-opening

polymerization
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ArtBEFFE AN Ge/GaAs(100) R LS EE
RES R “f']E'J XPS 55
it XEW K¥E KKE KBE
| A RRTRERE)

wY & iR

AERRRSEMNERE) ChENEPLS R

H OE RAXALFREBCPS)FEAR T R Ge/GaAs(100) 7 )k #4 65 fk
BRELAE RBAY, BAKEHY Gaas(100) A B2 K Ge FHEEH AN EBS
(AB) 5 X B MA £, - A Ar B FIZN 65 GaAs(100) f iy L & K 65 Ge i 8k, -ﬁ-
BHERBE A B FHRESFAH £,

XA HAKETRE.X AL TR

PEZESAE 0471.5

PACS(1982) 73.40.Kp,73. 40.Lq

1 3l

LFHHAFRMGES AR R, RS RS B, B4 7 R E A R R, X
AEETURASHEREQE)ANIFRE QE)FGRN. B RERLESARREN KRS
¥r— ERETRASRESKRFHABRABOFSERS . A NBHEEME L FR%
W RE AR, LR ME RE ST REE. BHRAENEYEShAES
e, Bk, TRAEISFESBFHERNNX R —HZRIEBEXRE. 248 1L, AI3X — RS
BARBA. AOTRAESHABERES RESE. ERRE .G E T | LEam)
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" An XPS Study on the Effect of Ar* Implanting
~ on Ge/GaAs(100) Heterojunction Band Offsets

Xu Shihong Liu Xianming Zhu Jingsheng Ma Maosheng  Zhang Yuheng
(Structure Research Laboratory)
Xu Penshou
(Hefei National Synckrotron Radiation Laborators)
Xu Zhenﬁa
(The Tnstitute of Semiconductor, Academia Sinica)

Abstract The relationship between the interface properties and the band offsets of the Ge/GaAs
(100) heterojunction is studied with X-ray photoelectron spectroscopy (XPS). The experimental re-
sults show that the valence-band offsets (AE,) are independent on the interface properties when the Ge
overlayer deposites on the clean CaAs(100) surface, and the valence-band offsets(AE,) are related to
the distribution of Ar* concentration when the Ge overlayer is evaporated on the Ar"‘-implanted
GaAs(100) surface. :

Key words  heterojunction, band offset, XPS
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Complex Neural Network With Four Discrete Values
and Its Hardware Implementation

Wu Gengfeng Wang Baohan* Zhou Peiling Pen Hu
Yue Gang™ Zhuang Zhenquan
(Department of Flectrwal Techmque)
(*Institute of Biophysics, Academia Sinica, Beijing)

Abstract A complex neural network (CNN), whichl'consxsm of two types of nerve cell with four dis-
crete values, functxonally dnffermg from each other, is mtroduced The dynamic equation of continu-
um CNN and the proof of 1ts stabllxty are grven m the paper Based on the dxscrebe dynamlc equation
of CNN, a hardware 1mplementatxon Wlth semr-parallel and hybnd structure for 4 parrs of CNN is re-
alized. Tt offers a pssibility to realize the CNN with VLSI techniques. The experrments conducted on
the implementation show that the CNN' has good associative: memory and high tolerance.

Key words, complex neural network, pattern association, semi-parallel structure, sample and hold

"



23554 & B O H AR KX ¥ FE R ~ Vol. 23,No. 4

19934512/  JOURNAL OF CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY - Dec. 1993

4K TRy SEIRED BT
FOE AWM R W % mET Rud
(RFHEARE)

w E $xvxidzmm}*diméw}ﬂﬁmmmyb&«i& “&@mmwc) 4%‘%%
PIYY SR NS PN LIS WX PP YL TV LFY ¥
HEHRR—ABAED, AR FAF LR TR R, RRERAYN
RPN RRIA NS N KET, A A S EMG A5 0P # R T R
T REAWAGERR AR TR, (B EMG B 56— P AR LA Z A% RS
AN Bl R IR KT R A £ LT LR, A
18 MR T, 1A ) EMG 45 5 454 03 51 69 WL 898 39 45 S AL S B A i R B L6938
fa iy FRE 5 B2 Sk L 4 38 L LR, *Fiéf%%:i/i%.&%—?%ﬁﬁammﬂﬂ'éﬁ*’#%
GiRA.
X@iE X8I, :&@m%(mm ua—-wmm*- mm%%&%%n&fi
fEES %S R318.04
PACS(1992) 87.71.Rh

1 30

1982 4¢,De Luca %AE-‘ET“J{:EEEB”(wmmon drive) &0 RIIEFHRNARLEES
W B » S 50 F LA PR FA2 3 AL A S e s A T34 R R (FR) B8 AL D3 W 4B 18] 386
TIR B TR XEA AL REREBEMEDHLTRER— M E—HRERER WAL
$¢i&%~ﬁﬁ%ﬁ&$ﬁé‘lﬁl&@i€& f&fﬂﬂ*iﬁ#%%ﬁ%ﬁﬁﬁﬁﬂﬁﬂﬁ%“%%
R .

RFREI"FE, Eﬁ?@ﬁ&tﬂﬁ%@ Boston x%mémm REEBEMNRLRIAR
E AR RO BX—AR HREHTHR. ROV B " REATEFET XY
KT8 ESILAFE FOULRS . g WLANSS BUNLAY B T35 MR WU S K38 MM S 4 K X 3L 3K
ESHATET B S AR R E 380 4 TS . 769 (1 5 52 mLA0 F 56 35 £ S LA 4 HUML
Xt § T EMG {55 BRAMTH 2RI L, 40T T LU T4 TAE -

M Xﬂﬁé&‘ﬁé‘liwmfﬂ#ﬁmxtéﬁﬁﬁi EMG F%B‘Jﬁ$%ﬁi&ﬁ%ﬁm?§ BSERA

. 19934E 2 18 HUKR.
* Ei&ﬁ“ﬂtﬁiﬁ&awaﬁ”ﬂ“*aﬁéﬂmi&ﬁ&'ﬁAﬁmmE



454 TEHAFERRFFHR F23K

EFRETRA M E LM R E EMG f%%ﬂ‘]&ﬁ$5ﬂﬁ &ﬁ$$ﬁﬂﬁﬁﬁ)§9€
KT B "SR BEAT R Ay LIOAKIE. o

(2) W EMG ﬁ%ﬁ%%ﬁ%iﬁlﬂ#Z—%m@%fﬁ%ﬁ& %??E?‘ME%&EJ’J
BT MNLATH (5 SR BEM L, B RIZEERR £ ¥ TIHRE. RITX M= LN5 31D £
MG FRE EMG {55347 T AN, it LA B T B, &Mﬁjq‘i@f?%ﬁﬁ
BRI SR S EAR AL R K.

2 5&%%?&&7&‘%
LI REAEE NS5 30 2.
2.1 BERHIRE EMG £ 589483
RITAE E&ﬁﬂ‘]ﬂﬁé&‘ﬁ%&&%ﬁﬁ%*%immw#ﬁm%ﬁ EMG {5 5. BEARE
3M /A F]fy Red Dot JZ ShRKE AR HIEBBMWMENTH2E, R EEY 150N.
LW, iR E RS FERBF, PR AR LREN 5 H RS R LI
Y B [BD SE TR PG L B 5 W 3 4R35 90° 2R T Sk LA SRR WL AP Bt LT 4 B 4T P 45 2K
FiA i RRT , WO B W R R B i 7 ?Eﬁﬁﬁﬁ%ﬁﬂﬁl’:%ﬁr‘]ﬂiiﬁ
Fife . R T (REY , RIS LY S, FEARAL N AE HUML. S B, BB S L S35 B B
BAM b EZHNL. A PCHITRLRYUE &fﬂﬁﬁ%%&kﬁﬁiﬁ%%i&ﬁ 100% ,80%.60% ,
0% 20 MVCRKBE RS S1) B Hi 70 (4R AT B9 BT 85 EMG 152, REERH 1415135 10,15,
20,25 70 30 . PIRRAZ APIRE R RHAM KL I E, LINER E— RS 3 IR
MABES. Bikh+ _ BEREE R YRR E, %H&?&ﬂﬁ'}iﬁé‘lﬁﬂ
2.2 MAFEHESEENER
R AR BB T AR B, E%H&ﬁ&ﬁl’m?“&”%&%%%ﬁ%mm,iﬁ
SEET S P e AR 16 A MR BE T B B0, ZE A S UL P B T2 45 5 BT R (28 B “ T " i 4% - Lynnl®
i RBENEREURAEEAREMBAER, B b FREFROZHE, LRABRARABE.
Bergey PRI R T L RMRBR SR BRE NN RO H RS 5 B ) /T W B . R 13
FAMRERN 1mm, { B 10mm FYR G40 A0k W s iRt , FIAR — A S DURAE SN , TR o
(R AHEE 10mm, P 40 BL AR (FIAHBE Smm ¥ — B L PAT M HESIfE— B4R AR L. 24 AR (Y BE 1
% Smm B Br Y BRI PIEHE EMG (S MR ERIF, HAEERBE. REN SR ERILAA
Iﬁ#ﬁ&k(—&jﬂ: 50kQ), ﬁﬂiﬁ&fﬂﬁ@.ﬁﬁt&’ﬁ—ﬂ‘ LF347 #ﬁﬁ#&ﬂﬁiﬁ%ﬂ DY AN
i@l@.&é‘ﬁﬁ)\mﬁ: g1 %%Eﬁ%ﬂiﬂ‘m—ﬁl ‘
Eé%%ﬂﬁlf?%&fé,&mﬁﬂTﬁ
© AE & FF IEEE Transaction on Biomedical En-
gineering b iy — #3231, Hi R iy — F Fi
A EMG 55K M aRM REMEESRN
» - ERGERERLE—BE, HRUFESHE
I ASAREHERAEE B ERNFBAMICRESHY.
Fig. 1 Scheme of the electrode used to measure the &mmm*i@{g%ﬁﬁ%u”*:ﬁ%m
average conduction velocity of a muscle » ESpOE ] ,&WMZ%Mﬁﬂﬂﬁﬂjiﬁﬂllﬂﬁ%

[ Y



F4M _ PR ESIIES UL S 455

HUNLE 3L T3 S BE.
St LR HOR — R AT ILA R &mwammxﬁﬁﬂ&waﬁmﬁa%mmm
SRR ERR TR, SR SIAEEAEE. HRTF RS D ERBHAENLT RS
UFEE,BE S LFTA IR TRE 00 RN AR W AR AT 0N WLIFTT
PTG\ FITT R SR A 1 , RS EE A £ 7888 . SR7B L 100%4,8056,6054 . 40% 0 20%MVC i i 71
fiREY EMG {55 B d Bt B Sk WL 3 ShAL, R B = kAL b B BURL. B FI 8% EMG {55
f T SERH R FESR £ PP M 2 D 0 B B B R SESR , T8 B B — 3 L TP 34 0 R B
2 FRITERFIN—BRARES RIETHXRY

1.0
0.8
0.6
0.4
02

ny(') so-

0. . =]
o 50 100 |5o 2oo 250 -15 =10 =5 O s 10 15
fms) #(ms)
B2 —#RAe§ EMG ﬁr%(am.z#n*&&(b)

Fig. 2 Typical EMG signals () and the cross-correlation coefficient (b)

B A SR aE B, 4 N R R A, R E A .

3 EREBEBLBRER
8.1 REETEREEMG 55
3% ¥ R EMG G 15 ST 347 RITR A T3 lﬁ%l?’a‘ﬂ‘ﬁ%%i& FFT #

90 DEG. Extension 100%MVC : 90 DEG. Flexion lOO%MVC
o quadriccps  +hamstring o o quadriceps  + hamstring

1.0 .
I
=
z

0.7 T T T T . ;0.7' .

o2 4 6 8 10 0 2 4 6 8 10
" Time(s) . Time(s)

B3 M%7 Rk 100% MVC AP R(a)d & th (D)L, w—-u?ﬁﬁ#(nw)m}mﬂ#
(e w3k, +FHLE LA
Fig. 8 The variation tendency of NMF vs contractoin time when the knee
joint kept 100% MVC e quadriceps, -+hamstring

K BED 512 4 K. RIERIEHEERE X H W P EREMOE. HERAMRER, RINE
77 H— LS T 5, 363 SGET A A BRI R R K/ 1 3% G248 7/ 7o (R
T BT EH AT P AR B R H A % AR, BRI H T Fizk EMG F58H



156 | PEAFRRXEIR %23 %

—{L P EFEZ MO EHAX R BRIX ﬁﬁ’i&ﬂﬁﬂZﬂﬂ’J%&% -

[l 3 JERRTEE 100%4MVC {§ /2 (a) A& t (b) BT E—-%‘Pfﬁﬁ$ﬁﬁl&%ﬂi’l“lé‘1§:{tﬁ
BRG] HE SRR R 8938 I, ESINLA B HRNRTE EMG F%B@E—&h*ﬁﬁ$ﬁﬂ?
B T WG A1t , EREE R R AL

# 1 P EMG {55415 —{b P35 1 ARR—RPHEARGNL AL
EZRANEHEXERSWEHZEIGYXEK.  Teblel The cross-correlation coefficientsof nor-
%%ﬁaﬂ Fﬁg;&%ﬂmmlj\ 91&1ﬁ*¥ﬁ& malized median ;'requencies of two channel
B _ EMGsigna S

3.2 BLAEHESEENISR MVC(%) 100 80 60 10 20

ﬁl‘ijﬁmm f?%ﬁ&%?#ﬂ‘ﬁﬁﬁ%#] Extension 0. 318 0.313 0.298 0.293 " 0. 284
: wﬁ,ﬁfﬂiﬁﬁﬁfﬁi}ﬁﬂ*%ﬁ&ﬂéﬁﬁﬁ Flexion  0.344 0.339 0.323 0.317 0.310
B e S ant AR, BAHH kT
R R I EMG (54510 ER XM ¥ (1), (0<n<=N,N HREHE), §FR4
AREDOKM KAERE, EERY 0. 1K, BB
K=(N—L/2)/(L/2),(L=0. 2K)
G W A% bR 3O 45 B R 9 AT 4 .
CREFERASBRERAR, ETES LS BARELE. & y—az’+bz+c H=
A TBIEREER @o3n) s (32092) 5 (23593)K ayb,c,
azi+bz,+c=y,
azi+ba+c=y,
azi+bzs+c=y;
Bz, iR K B 2, =0, Bk e=n.
EHEDP 2152252 h%ﬁﬂi—-i@m_'i‘ﬁ\(z,ﬁl,a-i-z) ﬁﬁﬁﬂﬁ%ﬂ&i—*ﬂ*& [ &I
=0,2,=10,2,=20. fL A\ 1B
a=(y1—2 * y2-+35) /200 _
b=(—3*y+4%y.—y)/20
. c=y ‘ '
EGFAFEN M BB N FE XmR ¥ (), (0<m<=HM,M=10* N), F—
BYUERERN K.
GOFIBT B G S PR F 5, UGB ESHFENER X(n), BN —B N E
Y (m). REKHHB T ER '
X E—HIRM PR EMG (S ER—BRETHXEY

R()=(1/N) ‘Z?EMGl(i) * EMG2(i+3)

JTR—300 E+300, 3l RGHMBAEMAY 5,5 >0, 0 EMG1 855, % j<0, ] EMG2 Fisk.
(i) PR ETHE—BRARREHARRY,

Ry(D=(1/N) 2 X(k) % V(b 5) (N=20480)

[XY



Fam . ) £ HARPFHRBH"HR 457

R, () ﬁlﬁifﬁﬂ‘l‘ﬂﬁ LB TR BE (5 B SER A R AR R AL BB BT ]
t=3j/20K(s)
f"z‘-’?—ﬁ&
v==87/¢t, S=15mm

uﬁﬁﬂ‘ﬁﬁ&é@’i‘ﬂiﬁfi%ﬁ-&ﬂﬂﬁ‘]%lﬂﬂ?%‘ﬁf?%ﬁ& FURY 10 MFHE
SEE.

B # SRS R, Mﬁ?i@f?%iﬁﬁﬁ 2m/s PA L, B j ﬁtﬂ%m 150 4~ R ER
{NERFP j B 200 4~ -

@ 4 BT E IOO%MVCElﬂi*ﬂﬁ’ﬁﬂ‘l‘,%Z%m%ﬁ'ﬂ’ﬁﬁiﬂlmw)ﬁﬁﬁﬂﬂ(bm‘]
S (4 S B R R B AL B R R IR A B RERY . FRM =3 LE R S E RS
GO, Fe T3 £ 5 5 BE 2 W R (B 69 38 B T 2 T B 34 ERBRE NN, ﬁfﬂﬁ?‘lﬂ@%gﬁ%
Rit—F R, AR, XHTROBEBER.

b Extension

0 2 4 6 8 10 W & & & 10
- #(ms) #(ms)
: & AL %8 100% MVC £ ¢ (o) Fo 09 B (0BT,
Mo kMEH 4GSR RGTRLY
Fig. 4 The variation tendency of average conduction velocity of the biceps vs ’
contraction time when the elbow Jomt kept 100% MVC

Rt = 3k WLHE S S S LR , T34 £ 0 BE 3 B2 0 40 38 T T B a&ax&xmmﬁ,
ERgEHR—EE. T XIERREHNE QT ESEERREREE RS T
A, B AT RRE. ROWTRERER BRI LOED TR, T 5B
By 5 B R ESULET A (5 SR R AL B R, AR E R, T2 SR EN
BEK 30m/s &R, ‘SYFIQWLHTB‘J‘F:*@{?%&E%‘#E*&‘J%% Xt ‘&fﬂ#ﬁﬁ?ﬁb\ig
MILEBRAFEHTITR-

41‘]‘:&
4.1 BSEHEDNFELN EMG *fﬁﬁﬁ(l\dﬂﬂ%

MEHKFEHE, XT&?&%‘B‘Jia‘hﬂﬂ.*ﬂFﬁm%m‘m%%ﬁﬁ%ﬁﬁi&ﬁﬁﬁmﬁm%%
RO, 7R AU T - (TR 15 — Ak o 8 451 S B 5 B (] A 38 I (R B F B % EMG (55
9 — b P AR A A 2 R B E B BTN REERSRMNERXT LBAW
2 R —BH, XM R EMG 5 S HSES RO ERX Y KT KRS HSRHET X—
Fit L RIEE , B E SR EFE TR HKTH ESHUARHETAR F.



458 TEAFHRKXFFH0 723 &

TERS LTSI o FEHUNLE MF 56 485 F L 3L, T ZERE S 1 3500 P, X — L B3 1
ERFAE TNy 3R ot T BE AR AL P B T R B0 J5E o BB T 301 2 2 s LT R 45 4L, it T A
P8 i B 08 B B0, LR A5 B 5 A0 2 R 55 9 o e L g A 4 400 ik W, 7 LA 7
A MF RET. 550, e RN LB ARA T o AR T 81, 515 il 0 R B, S $2 0 T
TR — 4R BE A B e 3 B i 0 Sk LA 40 UL B R S Al S 5 35 B f B i £ 3 L
HHEHAL.

4.2 QLAFHESHEEZRBRERNITR

B 9 SCHR R 2R T M = Sk LA 4 32 5 LI , B 3 W 48 o (60 o, G2 35 2 JE 388 0
AL B89 45 22 53 B2 T Wk FRATIRE /(G B R 14 47200 53 e 7 3 5 A SO W s Sk UL 9 2 T
FLRE SEEAT A U ) 25 SRAT & LA G530 A3 — 45 S0 A 0 A R0 2 « 25 W 45 06T 6 388 o, L 1 4
LA SRR HEBUR N, oM (T Bt » B8 00 UL D 44 £ 5 38 2 /0 » Wi 4 A0 e, SPL R S LA s pHL {1
TR 12 53 BE T Rt A, 2l 4R TR/ B (5 5 BE A T RN AR BB

RFSEGUNLHG T34 £ G 7 BE LA B SLRAR 6] A AL A 152 , BT 4 % B4 R AT/ A%
30\ 2 BORAE M = S LA A R LB 9 UL el 3 5507 AR 0, 1B B0 45 — A B R DU B
H ¥4 1% 5 3 BE LB W 4 e (B B 3 BT T R 5 2B L— %, A1, T4 5 S TR
AW NSH FBEAR , T OUNUER B S50 1R F L 3L40 1 A1 . FE TR T S0T0 45 v, 2 Y
Frfe S RBS EFNE R TR, AL L ARIE RS 2 ST R SR, KT
1% L B 34 i 25 4 o 10 398 B0 7 T R S 036 T M 2 LT R B RAT T — 36 49 B0 = L 35 4%
WUAE 9 — A G — BSR4 o 1 et 4% 1 3 £ S B iy A5 1k

RN ERERT R —AEELRIR, Y8 =k WAERE IR, T S 7 2~
Sm/s WIGIE P, 5 T A7 9 SCHRIRE — B0 TR D5 HUNLET , L4 £ S HEAE 20~ 40m/s T
PRI ARTF E ST 15 F M. 30, [ PO SN AE TR A 4 S AT AR o 2% T
EZEZS, BATA N ZRE R AL | K G5 1 KT RAE G — 4, HF
ELT R 4L , TR R MLA X 26 LR 4L IR £ BE = % WLAE R ESHWLRE 46 4 K, EMG
TR, AT 5 R A VAR A ATk R W ik, TR AL B A E R %, B
R AS (LA T34 £ 5 S BB i = Sk JULAE S S LN S 3 770, EMG {5208 BE /) , J0 1R
8 EL £ 5 XE LLE A WL 2 Bk SR T A W e A, BRI T A U B By R R (S
AT 15 A L IR -2 £ 9 BER. TR A S AE o 2T 52 A e A 0 UL AR R R R LEF
HEM LA 57 i HP S (5 S B, DHESE EARBM EMSE.

5 E SR IELEHEAT i N B S L AT 32 3h 800 3 £F (02 58 O 3R A 7854kt R P SR “ S IR 3 "B 2 4
BG o B A BT T AR 6 7 i 3 S B SR L L AR =B Sh WURRS S LAY B R 2 I LB , A 32 T EMG {5
SRS HMALA T ESEERA T, EER LS —RIEE T XN KT LEsME R
Giny LRSI R M L RACIE, NiE L F W PR ML REMNEHEH I, FREFAN RS
Hy TARBLRE T 2R



F48 £ ARPHRBH"AL 459

[1] v Basmajian J V and De Luca C J, Muscles Alive, 5th ed. , Williams & Wilkins,Baltimore (1985), 120-122.

(2] RAwmes, *@ﬂ#&*k##}a, 22(1992), No. 2, 157-164.

[38] LynmnPA, IEEETGMG meetl. Eny BBIE-23(]979); 564- 571.- - .

[4] Bergey GE, Squires R D et al, IEEE Trms Biomed. Eng. o BME-18(1971), 206 211.
[5] SedoyamaT, Masuda T et al. , Med & Biol Frg & Comput, 23(1985), 339-342.

[6] Nishimura S, Tomita Y et al. , JEEE Trans Biomed Fng. , BME-39(1992), 1096-1099.

Research of “Common Drive”- at Joint Level -

G

Lu Rong = Zhou Binghe Ni Xiaomin Liu Ping "
Yang Hongning Qian Xiaojin o

(Department of Electronic Engineering)

Abstract Based on the mechanisms of agonist-antagonist co-activation, this paper explo'fes tiie cc’s}ﬁﬁm‘
drive concept in such aspects as frequency paramenter of surface EMG signals and average conduction
velocity of muscles The experimental results show that, when the knee Jomt contracm at constant
force lever'y the normalized median frequencies of power dens;ty spectrum of the agomst-antagomst
surfsce EMG sngnals dechne with sustammg time, and the cross-correlauon coefficients of normahzed
median frequencies of two channel EMG" signals decline as the contraction force decreases. Blceps act—
ing as either the agonisw of antagonists, then' average ‘conduction velocity decline with sustammg time.
The average conduction velocnty of the bxceps acting as antagomsts is much higher than that of those
acting as agonists. ' )

Key words common drive, surface EMG, normauied median 'frequericy, average conduction

‘ velocity o
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A Method for Computing All Eigenvalues and
Eigenvectors of Real Symmetric Matrix

Li Baihao Jiang Changjin
(Department of Mathematics)

Abstract In this paper a new method for computing all eigenvalues and eigenvectors of real symmetric
matrices is presented by combning the methods of orthogonal projection, power and antipower with o-
rigin’s translation. By using this method all the eigenvalues and the corresponding eigenvectors can be
obtained with higher accuracy progressively from the largest to the smallest according to the magnitude
of the absolute values of the eigenvalues. Because each step of the computation is conducted on basis of
the original matrix, the propagation and error accumulation are under effective control. This method
is capable of a simpler structure, rapid convergence and more accurate results. The numberical exam-
ple shows it is successful.

' Key words orthogonal projection, eigenvalue, eigenvector
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Study on Pressure Variation Behavior in Composite
Naturally—Fractured Reservoirs

Ouyang Liangbiao
(Dept of Modern Mechanics)

Abstract The integral transformation methods are employed in the present paper to solve the fluid
flows in composite naturally-fractured reservoirs. The fractured reservoir systems are described by De
Swaan model, skin and wellbore storage effects are also taken into account. Analytical pressure solu-
tions in Laplace transformation space are obtained and used to investigate the responding characteristics
of pressure variation upon the dimensionless time. v

Key words composite fractured reservoirs, integral transformation method , pressure drawdown, skin

and wellbore storage
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A New Way to Correct Background Interference -
in ICP-AES With Adaptive Filtering =

Shen Lansun Luo Yalin
(Department of Radio and Electronics)

Abstract According to the theory that background intérfereﬁéé data are uncorrelated statnstxcally with
spectral line data to be analyzed, this paper tries to apply adaptive noise cancelling model in signal pro-
cessing technique to the correction of ICP-AES background interference. Results of both analoglml and
practical experiments indicate feasibility and effectiveness of this method.

Key words adaptive filtering , ICP-AES, background interference
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Robust Stability Analysis for Multivariable Systems

Pang Guozhong
(Department of Automation)

Abstract Based on characteristic locus method,this paper presentes robust stability analysis method for
multivariable system with parameter unoertainty,and derives a corresponding criterion for robust sta-
bility. Compared with other robust stability analysis methods in the multivariable frequency domain,
the method has advantages in smaller computational burden and less conservatism.

Key words robust stability ,eigenvector perturbation, characteristic locus ,MIMO system
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IR and Raman Spectra of Sm Complex With PMBP and
‘Structural Calculation of Its Chelate Ring

Liu Qingliang Li Hui
(Department of Applied Chemistry)

Abaftract IR and Raman Spectra of HPMBP and their complexs with Sm are determined respectively.
The peaks in low wave number region are assigned, based on the observation of IR and Raman spectra
of HPMBP, Sm-PMBP complex and Sm;0;. Some parameters related to the structure of the chelate
riﬁg, i.e. , the bond lengths and the bond angles are also calculated.

Key words IR spectrum, Raman spectrum, Sm, structural calculation
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Table 2 The results of determinations for water samples

# 5 1% i (opm) 55 {4 (ppm) LR RHE(E (ppm)
(= 1.24,1.25,1.28,1.23,
1.24,1.26,1.23,1. 25, 1.25 1L.4% 1.2440. 04
(CWO0l1Ll4)
1.26,1.27
2% 0.310,0. 300,0. 274
0.308,0. 288,0. 312 0.297 4.8% 0.30040.015
(CW0112)

0.281,0.302

| A i

(17 ARAERE B0 R0 AR ek PR AL 10 (b2 43 1), 27(1991) , No. 2, 82.
[2] EF#. R4 ARHEM, 4 #71L%,18(1990) ,No. 9,848.

(3] R EH . EHM KB H M LR, 4 H7L2,20(1992) ,No. 2,241,
(4] SE B AL B R R, Awal. Lett. , 23(1990),No. 7,1181.

[5] ME R BREIL LA . R ER, EHEFEEaY,0(1990),No. 11,21.

Spectrophotometric Determination of Trace Copper

With 4,4’-Bis(phenylazo)diazoaminobenzene

Zhu Yurui Chen Jun Jiang Wanquan Jin Gu
(Department of Applied Chemistry)

Abstract It is reported that 4, 4’-bis(phenylazo)diazoaminobenzene forms a dark violet-red complex

with copper (IT) in the presence of sodium tetraborate and Triton X-100. The molar absorptivity of the
complex is 1. 52X 10°L « mol~! « em~! at 534 nm. The optimum experimental conditions are studied
and Beer’s law is obeyed for copper at the range of 0—10pg/25ml. The effect of over 30 is various
ions are considered, and the interferences can be eliminated by extraction. The proposed method is

used for the determination of trace amounts of copper in water samples with satisfactory results. The
coefficients of variation are 1. 4% for Sample 1 and 4. 8% for Sample 2.

Key words copper, spectrophotometry, 4,4’-Bis(phenylazo)diazoaminobenzene
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Influence of Grain Direction on Ignition Behavior of Wood

Wang Haihui Wang Qingan
(Department of Engineering Thermophysics)

Abstract The existence of grain leads to that anisotropic physical properties of wood, and results in
different ignition behaviors in different directions. Under the action of a same heat source, when the
direction of grain is perpendicular to the direction of the action, the ignition delay time is the longest.
When their included angle is a/4, the ignition delay time is the shortest. These are the results of the
comprehensive effect of the differences of heat conductivity and permeability of wood with different
grain distributions. In spite of this, when a certain wood reaches flame-flash or ignition, the tempera-
ture of the surface does not vary with the change of grain distribution.

Key words angle of grain direction, ignition delay time, temperature of surface at ignition, tempera-

ture of surface at flame-flash
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Study on the Decomposition Potentlal of Ag-B" A1203
and the Change-of Its Electric Behaviors After Electrqus1s

Yéqg Jianhua Yang Pinghua ~Meng Guangyao
(Departiment of Materials Science and Engineering)

Abstract Decomposition potential of Ag-B"-Al,0s is measured by means of the V-I curvé method, to
be 0. 470 V at room temperature(18°C ). The electric behaviors of the specimens undergomg electroly-
sis at d:fZer:nt tuacs are studie with AC impedance spectroscop, tochn.gue. It is found that both grain
and grain boundary conductxvmw (as well as grain boundary capacntance) mcrease thh electrolysxs
duration: - The Former is attnbuted to the mcorporatnon of Ag/ Na jons from gram boundary into grains
and the latter is due to electric deposmon of Ag on sram boundary

Key words  Ag-B"-Al;05,decomposition potential ,conductivity =~
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