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Asymptotlc Expansmn for Bernstem Polynomlals
- Defined on a Slmplex and the Higher
¥ leference About Degree*

Li Ping
(Departmest of Mathematics)

‘Abstract
This paper '.giiies an Mﬁén of 'efrbr for th'é differexicé of two consecutive Bernstein
polynomials defined on: a’snmplex and gwes an asymptotic expansxon of Bernstein polynomi-
al. Finally, the higher dnfference about the degree of Bernstein polynomials is discussed.

.., Key, words; Bernstein wlyno.mial’ -Si,mme.x’,asympiotic expansion, difference
_ AMS Subject Classifications (1991) ;. 41A60 .

1 Introduction '

. For a ‘function defined ‘on [0,1]} the n—th‘=Bernsiein polynomial- associated with f is denoted by

B, (f) = B(f,z)‘su— Ef( )( )z‘(l - zr-* ,,

im0

P
(AU I

‘In [4] it could beé found. that if fEC*[0, 1], then the following asymptotic expansion '

bem]

By = (z)+Z-Tr'a".f“’(z)T..(z)+e.n - W

holds, where e,~>0 as n—>co and.

e () & Z(t—m:)'( ’z‘(l g T Ty

im0
Recently, several anthors have worked at the generahzatnon of the asymptotic expansion to the
Bernstein polynomials defined on a sxmplex For example, m[l] [2] it is proved that for fG C"(o)
one has - ST S ' AR -

By . l .. - ; ‘: .
Reeeived February 25. 1991
% The Subject is Suppo:‘led by the National Natural Scicnoe Fundation of China.
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s A le I‘(B x(f) T .f) = Al‘"

where .. v lopaoass a;::f-. ABEATYS R Vi EITRES R L ‘
— - - l y e - e e e i e
=3 [22;.. i Em, T 27 )
heui 32.). _‘go,)p ,,-;- ,/\.f) is PmyMtrxg co‘ro;dmate of the pgiqtiz!mth respect: tq thie ;sjmplpx’a"‘ In
31, for fe C’z‘(a) the author obtamed an asymptotic expansion. fotmula, a.e .
t.‘-?": ~ 2o ey D Y el _ ,
' B = 35 1;1,- —'%(!—)b.f + en” (5
Yoo .:,-“;‘; .".’slfljh i TR .'f‘v.‘"ii‘f..”; ®
where SR ettt | SRRSURE W A e AN L e L
Tu(2): = D) (B — nA)"By(A) ' (6)
' 2l
and calculated the limit T
Lim 2[a(Bf — f) — Af] = Af &P
for f€C'(a), where nte
1< 1 &
s 22 - ?g_}o’*"’ e, 3 ,Z,Z M B
T R B R DS : ol :a CLZUVRL TR ET v

P

an
I S BRI R S Y li }, ”_1"2‘24;'3'&
[ERARVIS U WIN B Joh) 8 as "8&232.2 ..4 D 4o§

T T S NPT FRN
LY e R I P R

fojokm0
l el S T ‘54 e I [T )
1 e—— .
) + 8 i.jg-c)‘.)")‘)‘ 0292392 24 (8)

In this paper'weé>will first give'an’ estimatior ‘of erfor for the diFferhed de o coﬂsecutxve Bern-
stein polynomials defined on a simplex. Based uponi 'tfe estimation wé ‘gwé'ah as&mpwnc éxﬁahsion as

the form .
(RO PR U I TS S

Bf=f+ E —A.f + en

k=0
‘whete ¢, converges.ta zero. uniformly. -8 B;goes to, -mfinity,:and  Avs:Which .can ‘be obitained from a re-

currence formula, is a nonhner partlal dxfferentlal qperator of order 2k. In the fourth section, we will
discuss the higher dlfference about the degree of Bprnstem polynomxals and obtam a limit formula.

To begin, it is necessary to introduce some notation and terminology.. Let: VER"; is=041 00 s
;belm-l-l affinely mdepgthe'rxt PQ““S m R“’ ar is tl}g m-sxmplex ;a‘ssovcl:na;tfd‘ \;qt‘h t/4i=0,1,++,m. That

ié . . L N . b . L4 ‘-

’ o= [v° 0!, v"]: = convexhull{p®,vtyssepe}~ = =~ v s onle ok
The barycentric coordinates of z— (z, ,zz ,... ,a:.) GR" w1th respect to o are denoted by Ai=2(0,2);
-—(2.4, A1y*** yAn). Therefore ; e ‘ - e

"-“ tomp i '[ ) RV EVE AN L

It is obvxous that ). belongs to the standard m-simplex D- = {(Ao A,,m ,}..)ER"“ 0<)..<1 =0,

1,00 ym, 2& 1} for z€o. Let f be a function defined on o, we write f().( )--—f(z), }.—/'t(or,
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and the notations = R ."t P U v
R SR {ly ] =, by T P ER N S S AL
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I Ef( ]B .

where - DEEH TR I S

» B,().)._(l l);.' |a|‘—n

are the n-th Bernstein polynomial basic fundtioris;” hére'

a; = (as01,°50.) €. Z""+l R A LA

Ial:.-; a + a + el . .
s = 2% ’-fi"'z:f

BV

-—ao!ax!"-a,.! “
The derivation can be simplified to : - . -

' : . "o el Lo R o
e Do dhzm R
For convenience, we introduce the umt vectors in R=HY 5 s

;_A,,v.‘uli. ‘.» - t.o- . :_
S ’,k.» : . _D,:._

R

u——‘4 oA .'" T

[ S
° e = (0 0)"".0 1 09""0) e R“+l, l—- 0 1,"'

e,=

. ‘ L o, 17& 3
Fox‘fGC"(a), we also denote the modulus of contmmty ‘of- f by IR

@:(6): = max. max | D.F(A) — D.fCu)|
lej=b ] A—nl <6

where A= (Qosdysoee 3 2m) s 4= (,ao,ﬂu"'m..)GD, and
R ,z.u. [Z‘(z; m)’]”’ :

T im0

2 The Estimation of Error for B f-B,..H f

ISR

Theorem 1 Let fE& C”(q) s We ha\}e

R ir e 2’«»(—)
|B. (f,n 2 —B.“(r.f,z.)l

=0 n’s !

where F, is the following nonliner partial diffemtial operator of ordet k

F.f(:az = 2 !Em DAY L

--f;l (ga ? }V)

and g, is the polynomial
| g = DA — &)

© {0
Proof For Bernstein polynomials, we have the formula of degree elevation - (see[l])

- (11)

Az

(13)

a4



] X - ﬁ ) . )
B.(f54). = Bs(A). (15)
4 ‘ m-zu-uzz =+ lf( 4
Let f€C' (o), accorclmg to the Taylor theorem, we have v LY
F) = 2 > —<z— DY ,f(.a) + X7 —<a — 1#)°8,(0) : (16)
kw0 Ial-l lnl-l
where S,(0) = Dof(l(o))— . (8) 2(0)-—#-1-0(3-—#) 0<<0<L1. : LR L TN T

ﬁ

Let us replace A by and u by -fﬁ-l s-from - . .,

(2 -) - 71"(% -

we obtain

540 543 ek ot b g et
f( ‘Z‘z I«I-t‘7'!("""l ¢ °f( +1 tw v .a!(n-l-l €| 8.(00
Whel'e 0: G (o 1) "'_'0 1’ *yan, and it follows that ' : R YO s TR S IR

i:n+1f(ﬂ—e) > & 2,,.2,, 1(n+1 )D’f{ 4{1)

im0 k=m0 lcl =)0 =m0

2B
+n‘2 a!zn-l-l n-l-l A )S(o')

|ajm=s ‘-D

al ‘
: .-o F'f(n + 1) + ot ws] ,,,_,( ) ‘_,, A+ 1ln + 1~ ) 8e(00,... ., AT
Multiply (17) by B,(4) and sum for |g|=n-+1, ~then from (15) we obtain

lal) L] p a .
B.(f,2 =Bt 1 (Baf .2 - — ¢e'| 8,(0:)B,(A).
1) = Z} HED) + = ,M_'( m_mz,: (,._,_ = e) @0B.(D,
: R o (18)
Clearly,
B—¢ =1
| I T"—n_-l-—l" ||—_T_—"'e‘||
hence from the form (11) ' .
_ ' B AL 2 ST T R S P S
[8.€0) | = | Daf(AC0)) — Daf(m) I < “’I-I(';) 19
_ Since ' ' e e ;;.,.;_.:
lal}(_8 _ b . B\,
Ildlz-’(a)(n-*-l—e)l\(j_o n+l_e,') (2—2 ) —2(1 +1)
from the forms (18),(19), we obtam a

,|B.(.fy3v) - Zs ;,'B:-i-l(pif’l)l < ns] - lp‘l--'l"l ‘_o n + 1(1 - Bp(l)
2'6_0.(2) _ o
: =W .-H(gnl)

which completes the proof... . . .- T R S L PTG
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o In order to ealculate Py, it is convenient to- indroduce the following funcnon

G<z>:—2mz-e‘)° e 20

VL TR i TR L e

With the introduction of G.(l), the form (13) can be- -expressed. by . ) e
REO) = 3} 26.(0DSF) o@D

o=
and it is easy to verify the following recﬁfrenc!el formula
Gori() = 2600 —2G—e> g
From (21) and (22), it is not difficult to get ‘ o ' B
Fo = I(;dentity operator)

_ 13 a= a |
1 "“ i 1 a’ o
Fo == F‘g"" 7 i 2,;30""' aa.?a;. R
- ?”E o“"“' AT 20
—1 m a‘ 1 . ; a‘ 1 . a‘
e TONCE F,,E M aron; azgaz T, ,Z,:o""""' aa:a;. k8,2 ‘,_o"'""“" E T
| (25)

Coroliary 1 IffGC"(a),then |
- ’Lié.,'n’.(B.f — Buwif) =Ff
Corollary 2 If fEC%(0), then ﬁ

limn(B.f — f) = sz
Prool By the Stolz theorem and oorollary 1

Lima(B.f — £) = Mm(Bff {) _(ﬁ"“f 2

; ' L +1
= Lim 2*(B,f — B..',.,.f) = F.f

From (23) we see that the conclusion of corollary 2 is in agreement with (3).
s Expinmion Theorem -

Firstly, we denote the pamal dnfferentnal operators T and A. by the followmg recurrence formula
Ao- Fo-—l Ti°—A1:=Fz '

Ty; = Fopi + 2(4'-'44)1%, =2, .. . . (26
Ag: = —[Te 2(— 1).—‘( ) I)AI]’ k>2 .1.- (27)
jamp . - - ) -



o

:.6 NI RN L SR ﬂ’@ﬁ#&*k##-ﬁ Lameental o, s Lt 5-’ 22-#

X .'n~!" A‘A; 2(_ )l—i( )Al-l-l oy :.”", ',e *.j:; PR (28)

{—0
Because Fz is a partial dirrerential operator of order 2, from the definitions (26) and (27) 1t is not
difficult to know that 7’ and 4, are pattial drfferential operators ‘of order 2k. From €27y ‘Wwe'can chialso -
.obtain the 1dentrty : 5 :

l-l

2(-— 1)“"‘( e ) PN SRS PR RSP :(295

bNow we ?we the asymptotic expansron of B.f

Theorem 2 If fEC*(0), then . ‘,{v v A ‘
Bf— Benf= ) '.Lm + et (30)
. t-l . .
B f Z) Lggpoa (31)
. k=0 .
where ¢, and 4, tend to zero umformly as n goes. to mfimty SRR

Proof Corollary 1 and coroll.ary 2 show cleary that theorem 2 is correct for s=1. We suppose
that theorem 2 is correct for s=1, 2,-‘- ,N-—-]. For fGG’”’(o’), from theorem 1 we have

N1 1
Bf = Bunf = 3, B .+x(an)+°‘(.,.13' e

=2 ¥

Beeause F,fec‘”’“(a) CG'”’"‘“ (a') » N —-—l+1<N —1, aecordmg to our hypothesxsit holds that

N—H-l 1 (1)
> G >

] .+1(F¢f) 1 ).Aal"tf + ‘(_+_1_)u—_z+6 o

& A1 F (1)
= 2 v+ 1),.4.1? of + = Nw‘—*"i-t-'l'x"f" =+ ;u(-l;

ka0 oL .
thus i ETH [ T e ndien d
&y
2 B.+1(th) E ‘TFl-f . ,
=2 T B I SR IS U N EPE U P
Nl Nt

M '|' 2 Z 11(13-{- 1).Anplf

l-} k] A

+ 2 N+1AN—l+lFlf+ of;.li.z (33)

2"
On the orther hand, from (26) and (28) we have.. - -, - .__ T O T v NN PR
N—-1 N—1 .
1

2 FT‘f = 2 l+1[Fl+lf+ Z(A'_‘A)Fif]

f=1 ' =1 =2 SR VRIES I »).'.'1"15\:':."'}'

k=0

R ELA 33 dhaaong

. . e =2 oL =T e et
T A I - R AR : R >

: K ‘ '_‘ (— 1)‘-‘—’ 3
= 2"""”"' EZE T ( ]A,“F,f
=2 tml =2 j=0 2 ]

Change the last sum of the above identity} we get .~ -
. N=~-1 N—1 N—lu—.—l (_ 1)‘(‘ + k

) ,HT:f 2 FJ“"ZE E e N

=1 =2 (=2 bm] im0

3 )A.za,f 34
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and it follows that - i ' ’»,.'} R -

N—1 N e 1 R
(= 1)ifi+Ek—1
BF 7 Bonif — D T = 22 n‘[(n+1)' E S ke ) ]4’”#

t tea) ; =2 0-1 !

cor +nu+zEA~-l+xFlf+n,,“ -+1(Fu+1f) +40Siz Co } - @5

. en S
smce (32), (33)'and (34) R : e ‘
From the expansion ilf power series- of function h(z) (1 +z)*, it holds that
‘-, v 1 _ 1). t + L — 1) v (36)
('f,-': 1).’ : :-o " ”"H k=1 .
Take (36) into (35), we have . =
i tv‘a.‘:’::’i* L A A R R TRE) ) 10 [ PLVI I il 5 ERRIT IO IPL S L B PR LIPS PRI
: o ..B'f. h""lf— 2 u‘“T‘f . o ]
Tl SLITLIVEY T MY LU0 Soisgr s in iay S oGP e T e
N—1 Nl _ ,
= ~+x 22— 1)”-'-'“( )A. Pf + u+x 2 A~-1+x”:f ’
1=2 i=1 T 1 =2
(80 ' \ S
0
+ N+l I+I(Fll+lf) + N+1_- e i Wi Ly
.thus . e B L h l-' ! B :QZ v
T A R R TN N‘-I wl»‘ t

Lunn"’“[B.f B.+.f 2 ZTif]
800, - 7 o l-\l N :\

N1y a N == - ”
=>7 (— 1)”""“'(‘7 - l) An”:f + Eﬁuf¢+1flf+ Fyp f

l=2 l-la , ¢ (-z

. ) "'_.“ N N1 ";‘f \ N;l ' ’
= Fauif + Z 2 (- 1)"""*‘(.,; /)AJ’J:; ST
L =2 o= E— 1" ' S

T Fanf Sa-arg s
, oo, W :
e T,,f ' ; .
which shows (30) is correct for s—-N Now we prove that the form (31) is correct for s==N. Be-
cause (30) is correct for s=N, it follows that . '
y v
'.-..' ot bn Ty e -,.B.vf'-'-*-'-‘B&.H;f:' E 3'-1ka+ glp=¥-Lin el e

2y

l-l

Using Stolz theorem and the above form

N1 T T L O ST
Lima¥[Bf — 3 Sl .. :
A=»00 ryrs - . ]
1 N 1 TN
. ol fﬁm'ﬁ’f"*‘[,g T 2 rin i..*‘cp-fuf),fff ] @D

Take the followmg 1dentxty ‘
1 LR 1)'-""+‘ - 1)+ oy

g+l

W G & T g
aﬁd (29) into (37), we have

%



8 B ‘""""’mﬁ*&”ﬁg#‘%ﬁ’ﬁ e g

. -1 1 G e
L' B.f — —A
im # [ S = n-o gf] o
U N=LLR o, F ORI Sy ATy s -1 k4§ -
%Lx il .,+,Tuf+§_‘,2( .R ( ]Af 2 e .L ( - )A:f]
*>co ‘ ;  bml =l i—1 —1_ i=1 . i
23 N=i _ j l k + . N—}N—""l -1k +
= -%,-leu“"“[ vvilsf + 2 > ¢ ul-c?: ( - A‘f IDIN ,zl-l?t ( . o )A*f]
) =1 b=l ol dmp A T T B

ZIF-

Y= - N
L .m[ qv,,f 2(—,,,:1%( ]A;f]
Y £

i Ne=Ll N .
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which indicates that (31) is correct for s=N. - This completes the proof of the theorem.
As an example we compute the third téfm of ékbénsioh (31). From the recurrence-relations
(26) and (27), we immediately obtain , - e

\

= —<rz+r;+r,) T o (38)
From the identity (23) , it is not dxffxcult to get N 7

3 1
n=7 1 2 s Rz, 2 M SRR a).?az‘aa,

i’ w0 .
1 = al . 3 ) a’

Ty ' 1 " 1 - y )
+ Z‘Z‘;)‘aﬁ 22}"3&3'*‘ Eﬂi%a&a’

thus from (23),(24) and ‘(38){ we have ’ N

_ 1 - _?1_ > &
=52 M5 T 2"‘53;33;”' 2"‘"""3&3}.%

im0 ‘ Sodm0
1< Tyl
| + 8”202.1, 3,39,3 2} Mdiha = aa:«az. aa, o
41 N a‘ A R N - .t
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which just tallies with the concl\;sion.,(7). ‘By theorém 2.and recurrence relations (26) and (27) we
can also obtain. B ‘
Corollary 3 If fE€C%(o), then

Lim n{n[(B.f — f) — Aif]' = Auf) = AsS

Coovtnads vy

where o o . .
A,=—1—F;43r+ ins Lip, '+ m,+ F3+ )

here Fa2,Fs and F, are defined by (23) (24) and (25)

v
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. -4 The Higher Difference About the Degree of B, f
For a sequence g(a), s=1,2,°+, we denote the higher difference of g(») by
A9(n): = gGi), Alg(n): = g(@) = g+ 1)5 A:@(a)‘;.;=fzum=-=g<u))
It is not difficult to verify the following propemes
A'(A.g(n)) = A.(Aiy(n))

g = 2(— 1)( )g(n—i-z)

V . i-o
- AEm9(®) = E( ) 4~ + D] [dig)] -
‘ e o N \ o
Using the properties of difference, we can prove

&.i!:?lﬂ'.ds (n_]';c)( (l Zi;iz)i)!r L— 0 1, 29‘“9‘ =1, 2:

o
-

(43)

40

(41)

(42)

N}

Where ¢ is an arbitrary constant.. Corollary>1 df theorém 1 tell us that if fEC*(o), then Lim n2ALB.f
=F,f. By the Stolz theorem we ean also know that if f 60‘(0) and the limit ern'“A.B f exists,

#~»00

then the limit must be s! F.f 'I’his conclusion could be straight obtained from the expansion (31) and

the identity (43) when f 6 cuti (or) Actuaily,. from theorem 1 we ean prove
Theoren 3 If fGC"“(o'), then ~ '
., LmwaB(f) = sl f*
Proof Corollary 1 shows that theorem- 3 is true for s=1. Suppose that
mMmquy—ﬂmf .
holds for f€ C¥+1(o) and _7—1 2,"',8 Let fGC"‘"’(a) By theorem 1

IR L, & PR
B — Baf = 3 FBr (P + ‘;fi,)
=2 D A

From the properties of difference and the above form, _we have
o +2

‘“B.,f A_(B,f B....lfj)M EA.[—' -+1(Flf) A.....( (1))

(m2 =0

=535 '[ 5 ,‘),][A.B.+l<r.f)]+ 21

and it follows that

¢+2
”c+2A:+lB.f . ‘-2 24 ( , ["H-U—IA:—l (n + k)l][".—H'zAEBI-I-l(Flf)] + 0(1) | ..‘:

" From (43),1t1sobv1ousthat ST R PICILC S

U @+1~k—1n

H-l B po—t

':i‘:!" e e DT

Now we calculate the limit ' N ] o
- - Lim w4 (AF).

0

45)

 (46)
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by six cases
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Syattitizing B3 — (D, w.fsget

AT o PR Ve
NAOE N iy

WAL 300 B3ATULE TR AR, T
R L;mn"'i'zd'(ﬁ',f) = { iy o
w=oo ,k >0or l > 2

for 0<k<s,2<I<<s+2. Thus from (45),(46) and (47), we obtain
o , M;I»xm n’*"ﬁ.""%f—“kﬁs 1)¥sz4-\¢ *

LN

PR S

Aok T 3
which shows (44) is true for ]—-s-l—l and f G C”"”(a) This completos the proof of the theorem.”
The author is sincerely grateful to-Profees‘or Feng Yuyu for his directions.
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Yang Yaning
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Abstract ‘ v
The purpose of this paper is to investigate the convergence behavior of the EB test for the parame-
ter of normal family. The EB test decision rule is given It is found that the test given is asymptotical-

Iy optimal and its convergence rate is 0 (s~ W), where k>2 is a suitable natural number and
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~ . Local C"* Regularity of Solution for Certain ‘Obstacle Problem

'Zhu Meijun

(Depariment of Mathemadics)

Abstract - .
In this paper, we study following obstacle prdblemg

IGIVvI'dx=min Vo€ Fliaa o

where FF={v€EC(ANW(G),r-pEWE*(Q),and v>=9). Gisa boundary domain in B*. In
the case of p& (1,2), Lindqvist's hypothesis is proved, that is; if the obstacle function p& CL,then
the solution of the above problem is CLi too, where a; depends on a and some other. constants. .

Key words; regularity of solution ,' obstacle 'problém,Halden; continuous, variational ineguality
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Effect of Alikali(Alikali Earth) Doping on the Catalytic
Activity of Cr-Ce /y—A12031n the Oxidation of Toluene

Shan Shaochun Cheng shaowei Fu Yilu

(Deportmest of Moders Chemistry)

Abstract

The activity for the comlete oxidation of toluene on Cr;03-Ce0,/v-Al,04 binary oxide catalyst
and’ the effect of ahkali or alikah—earth elemenm dopmg on the catalyst have been studxed. It is shown
- that 1:he~ sample thh the composxtion o£ Cr 3 (Cl:+Ce) (atgmxc ratxo) 0. 5 0.7 possesses relatively
tugher actnvxty than any others;the behavxors of .Cr-Ce oxxde catalyst for the. oxxdatxon of toluene are
improved with ahkah or ahkah-wrth elements doping, and the stronger. the basicity, the higher the ac-
tivity.. The sample with the highest activity is one with the composition of K : .(Cr-+Ce) (atomic
ratio) =0. 05—0. 1. "

D

Key words; oxide éatalysts, toluene oxidation, catalytic activity
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Wt = h’e/2# =— —/w’a’/(m + 14+ 1)? | (28)
Bl = 0,1,2, ' '
' : L L a=éfke .
&1 4 fémﬁﬁ:ﬂ:—ﬁﬂj (P&schl-’[‘eller)%l
CRRMALET 7 BRH—RIBR B B RS, TUJ&& Zﬂﬁ)ﬁ%iﬁﬁlﬂin
Eﬂ‘]&b&ﬁ[ﬁ?fﬁ {’E%‘I‘fﬁ? ﬁfﬂ*t‘hﬁﬂ?’ﬁ%l%ﬁﬁ-ﬁ%%‘*%ﬁﬂl IH.’.H'J‘L"Z%‘
%m ) o : o
L v(z) =— a’).() - 1)/ch=az, a.> La>0 . . _ 29
&ﬁ]ﬁmm'ﬁﬁiﬁ% z Eﬁ o P o
fetie it Z(a:) = Fthaz +. athha(z - z) coo D 30

igﬁﬁ%ﬁﬁmﬂmﬁzﬁl%ﬁiﬁﬁ 7£E1=Rmﬁ,z~zs,actha(z—z;)~l/<=—z.) %ﬂ‘i&ﬁi&
- ﬁﬁ?:‘l%ﬂﬂ&&ﬁﬁ@”ﬁﬁ ﬂﬁa‘zﬁﬁ,ﬁ&@ 2 e B BB . ﬂ'ﬁ%& |
27 + 2* = Fajehtar — & 3 1/sh?a(z — ;)

4+ Fthlaz + azzcthza(z —z) + 2F‘athaz2 ctha(z — z;)
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+ a® > Dcthalz — x,) ctha(z — z;) (31>
1 FE
A
th’ex = 1 — 1/ch%ex

cth®ar = 1 + 1/sh?ax

(32)
thaz ctha(z — z;) = 1 L+ thax; ctha(z — z;) — thaz thoez
Aetha(z — z)ctha(z — z;) = 1 + ctha(z — z;)[ctha(z — z) — ctha(z — z;)]
¥ 2 +2 PEIALNE RN Riccati 772, HF| W R MH SRS MNE,
> thaz; = 0 ' (33)
=1
GIFE)
F* 4+ o*n + 2nFa + o*n(n — 1) + (Fa — F*)/chlax
+ 2 (2aFthar; -+ 2022ctha(z,- — ;) )ctha(z — x;)
i iwi
=— o’A(% — 1)/chlaz — ¢ (34)
B SRR ,
e =— (F + na)? !
Fa — F* =— &AL — 1) (35)
2aF thaz; + ZGZEctha(x.- —z;) =0, e = 1,2,¢,n
S ;
MR F LA AR R RAS DR A TS
F=—a(l—1) " (36)
I :
e=—a'(A— 1 —n)? (37)
RERNFBER FEBESHEE S8 b e R85 s i e RACE M N
E, = Fef2u =— (Bc®/2p) (A — 1 — n)?, n = 0,1,2,% (38)

R—FRRASRRA BN HEF S AR UEED. LA LEAREHILATFTUE
i, RATRE DAY IR TE R BRI AT AT 24 58, LR R T L R R MR A L A E BT 208 B 8E T
FRIAY SR (SRR Miura 25380 DUBE 2 AR AR AS, AT AR 00 Bk IR 3O B Rk R, X EE Rk
B T AP IRR R L . 2 ARIX B SRt X — 7 Bk SR PR, B el T 25T S AL AR 3K
TR ZRB BT E H—MRAEHE W R B R R GEBAER R S0 B HRA S KB
). X—J7EM A —RREEEHOMAUE — R FHEAERABAMRmES
(2% o), HUAAF R BILA B AERGE S OB . MR, MR R B R —
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A: Non-Linear Approach to Determining
Quantum Energy Spectrum -
Zhu Dongpei Shi Mingjun . Chen Yinhua
(Departmens of Moders Physics)
‘Abstract
A new method of finding the energy level of quantum. bound states is. proposed By an integral
transformatnon the Schrodxnger equation is changed to Riccati equation. Solving this equation is equiv-

alent to makmg a parametrized inverse Miura transformation to potential This can be done easily with
the help of node theorem,

Key ivordsg quantum energy spectrum, bound state, Riccati equation
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Reﬂectmn and Transm1ss1on of Elas’uc
Waves at the Interface of Two
Fluid-Saturated Porous Media

Wu Kunyu
(Departmml of Radio and Bledmcs)
Xue Qiang ' Laszlo Adler
(Okhio State University of U. 5. A.) .

Abstract

Biot's theory is used to investigate the reflection and transmi&sion of elastic waves at the

"+ interface of two fluid-saturated ‘porous medla. The general cases of mode conversion are
" considered; an obliquely incident elastnc wave which may bé either” a ‘fast or slow ¢ compres—
sionidl wave or a shear wave gives rise to teflected and transmxtted waves of all thres" typ% '
The energy reflection and transmission coefficients-as a function of incident angle are ob-
tained for a rather general set of l?oundary conditions. An example of the numerical solution -

is presented. , R e P

Key words . elastic wave, reflection and transmission, fluid-saturated porous media
-1 Introduction

The investigation of the interaction of elastic waves with boundaries of fluid-saturated media is
important not only from the point of view of applications in seismology and underwater acoustics, but
also at the theoretical level, since new physiqal phenomena are observed in contrast with ordinary elas-
tic medium as a result of fluid filtration through the pore channels{!~41,

" Employing Biot's theory, several authors®~7J have discussed the theory of reflection and trans-
mission of elastic waves at an interface of a porous medium exhibiting fast and slow compressional
waves for certain special cases. In the present analy;is, we developed a numerical procedure to.deal
with the problem of reflection and transmission of elastic waves at an interface of two fluid-saturated
porous media for the case of general boundary condition and oblique incidence. .

Received March 29,1991,
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2 Theory ‘ :

I

fluxd-saturated porous solxd in the frameWork of ont theory have the form -

pllat,+plz§?frv<v u>+ov<v U)—vi<v><u> (1)
p'zz . +sz atz‘ —Rv<v . U)- +ov<v -u) R ¢}

where Pu and P23 are the effecnve densmee of the solid and fluid phasses, p;; 1s the coefficient of mass
coupling between the solid and fluid phases; w and-U are the dlsplacement vectors of the solid and fluid
phases, P, @ and R are elastic constants which can be related to @ (porosnty), K (bulk modulus of
sohd) K,(bulk modulus of flund) ’. N (shear modulus) , and K, (bulk modulus of skeleton) for a'flu-
d-satuxated sohclm e e g e re e

- We: charactenze J:he acoustic ﬁelds in‘a fluxd-saturated porous solid by the sealar potentials @, , p_

A PRI I

* for fast andislow comprecsxonal waves and vector ‘Potential ¢ for shear wave. The dlsplacement vectors
of the'solid ‘and the fluid phases are; ) T -

u—Vw++V¢-+V><¢ ‘ S 3)
U=—G4 V‘P+ 6 Ve--
Gam WV pu — PY/ (VL pum @ 705 70T gy

. where a is the tortuoslty, Vi are the phase velocntles of fast and slow compresnonal waves,
“ Let the interfaoe of two ﬂuxd-saturated porous: medxa be given, by the.z=0 plane in a reotangular
ooordinate system. Consider a plane elastic wave incident from medium:I onto the interface at.an'arbi-
trary incident angle with propagatxon vector in the zz plane.- All ‘of the physxcal parametérs pertment to
the medium I are distingushed ffém those‘of medium I.by a’ pnme. e

Based on the discussions in Ref. [8-21, "the houndary condmons that must be satlsfled at the inter-
face can be written as follows- T

1) Contmmty of the total normal strees

<p—zN+o>,3;+<P+e>a"‘+(Q+R><v ‘0= <P'—2N'+o') e

+ P+ Q) +(Q’+R’)(V U')’ S )
2)Conunu1tyofthetangem.alsﬂm‘ L
u, ATE— -7 A
Mo _)"N' s R ®

3) Continuity of the normal displacement of solid skeleton . .
; e =y : (N
4) Continuity of the tangential displacement of solid skeleton ;' ‘

w=u, o . (8)
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5) Continuity of the normal components of the bulk-average velocity of the fluid relatwe to the
" solid skeleton o
q:(U —w)=¢ W, =) . ., (9
where the dot over the letters mdxeates the denvatxve wnth respect to nme. .
~ 6) Proportionality of the préssure drop in the interstitial fluid across the mterface to the normal
component of the relative velocity. . - .
A/P)[Q(V + u) + R(V » U)] - (1/¢’)[Q’(V w)+R(V- U')] 'WT(U: —u) (10)
where 7T is a kind, of surface flow unpedance, o is the angular frequency.
The Poyntmg energy flux vector for the elastic waves in
_ a fluid-saturated porous medium has been derived from-the
- . .fundamental equation of Biot's: theory in our. recent arti-
. cletol, ; .
' =—ti. .T—Us o <11)
where T is the stress tensor in the skeleton, Si is the dxagonal
stress in the interstitial fluid. Substituting the components of
u, U, T and. 8 into Eq. (11),: we obtain the éxpressions of
. the z component of Poynting vector. for fast and slow com=

m.t i;wmm, reflected and pressional and shear waves in ,th*?,f.l‘ﬁdjsat!lr@t'?d porous
transmitted potential functions . solid ;

l Py = [(ZQ RG:)Gt P1(o'/VL) |@s |2

| P,..—N(m‘/V’)l#:]’ R | .12

3 Computational Results and Discussion

When the initial wave is incident form medxum I onto the interfaoe between two ﬂtud-saturated
porous inedia, thréee reflected and three transmitted bulk waves will be generated (an. 1). The porous
materials chosen in. this calculation are a water-saturated fused-glass-bead solid and a water-saturated
" fused-lead-bead solid.- Their elastic parameters (taken:from Ref. (*J) are-listed in Table; 1.-::: .. :

- Table 1 Elastic parameters of porous media . . | .., .., .
Pr Ky ‘@ a K. Pe K . N V+ Ve Va
kg/m3 101°N/m? : 101N/m2 ‘kg/m? 10°N/m? 10N/m? m/s m/s m/s :
porous fused T .
glass beads 1000 2.25 0.38 1.79 49.9 2480 5.17 2.8 2657 836 1281
. (medium 1) ’ : e T T T :
. porous fused ’ ) -
lead beads 1000 2.25 0.30 2.16  36.6. , 11400 T.1 1.42° 1363 749 -417.
(medhim n ’ ’ ) »

3.1 Fast Compremional Wave Incident N
In this case, the dxsplaeement potentxal functions for the mcndent, reﬂected and transmltted waves

can be written in the from .
Pr= (e irys Ae+"+.‘)e"‘"'""”’. L e
Pp-= Bely roi(os—et) : ) ’
% = Ceé™ atghlor—at) v
@ = A:e—if,,xei.(e:—u) C - ' C(13)
P = are—irﬂ:ei(as—a)‘
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where the amphtude of the incxdent wave is assumed to equal umty; A B, C are the amphtud&e of the
reﬂected wavee; A' B' C’ are the amphtudes of the transmitted wav&, and
et A= o VE ' ‘
P+= (a/V 3 )cos,
R R R
a='(@fVadeosga” T - ,
Ak Sk S ¢ 7
Sty =o?/VE
Va = (o/V'a)cost o
. o= (oy/Vi )sinot— (a)/V.,)smo.; = (m/V’ +)sind . = (a)/V’..)smo'
For the case of arbxtrary surfaoe flow impedance, insertion of Eq. (13) in Egs. (3—4) and Eqs. 55—
10) yxelds a set of bou{ldary value equations which are solved directly for refléction. coefﬁcxents A, B,
C and trapsmission coefficients A, B', C" of the potential functions. Usmg Eq. 12, We can convert
A, B, C; etc into the energy reflect:on and transmission coeffncxents by the followmg formulas-
R+— A? : .
R_= B[ (P — ZQG-,+ RGL)y_ n]/[(p = 2oo++ RGL)ys 7]
Ra = C'NyaV3 /(P — - 206+ RG3)p. V3]
Tom= A[(P — 200 4+ REL)Y .+ VRY/[(P — 2oo++ mm V’i]
T_=B (P = 2QF_FREL)YY_VLI][(P = 2oa++ BGVp VL]
T = O YL /L 2000+ B Ips VA L a®
In Figs. 2— 3 we show the reflection and ttansmission coeffic:ents for the open-pote (solid lines)
and waled-pore . (dashegl lines) boundary conditions. It should be emphasized that the energy reflection
and transmission behaviors of the fast compressional and shear waves have almost no difference be-
.tween the cases of T=0 and T=oco. The energy reflectioq coefficient of the slow compressional wave
for T'=0 is little greater than that for T=oco.. .

S : . “ L R o 1 fast .
- . .
a é y fast - shedr  // fast 3 5 o stow ” shear
£ T R s T,
Q. [ 9 slow 1
18 107 . 810 :
8 10 slow %
) %‘m”-’ = \tlow E 107+
2] \\ |
- 1074 —— —r- nmﬁ‘ OF) N ERS: N IS S 1
o D N SR T YN WA R B CCE N RENE.
e 2L v Incideént "’u‘ngle (Deg) " L -« . 'Incident angle (Deg)
Fis.2  Energy reflection coofficients of fast and slow Som. Fig. 3 Energy transmission cosfficients of fast_and stow
" pressional and shear waves for a fast compressional compressional and shear waces for a- fast compres-
wave indident from ‘medium T onto the interface with sional wave incident from medium-I-onto the inter-
open-pores (=0, by solid lines) and sealed-pores face with open-pores (7=0, by solid lines) and.

(T=o00, by dashed lines). sealed-pores (T=oo, by dashed lines).
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3.2 Slow Compremional Wave Incidence . ) AR E e g oi Tt
A In this case there exrst three crrtxcal angles, ,.l—arcsin V_/V+ 20. 6 om;—arcsm V- /V =
'43. 34° and Oyy=4arcsin V_ /V..—-46 93°, for which the reflected fast compressional,, transmitted fast
compressional and reflected shear waves become: evanescent m the z drrectron , respectively (Figs. 4—
5). For the open-pore boundary condition, the energy reflectrpn ang\transmwmon coefficients for slow
compressional waves are greater than those for fast compressional and shear waves. For the sealed-
pore boundary condition, most of the energy in the reflected and trgn_smitted acoustic fields is carried
hy the reflected slow compressional wave and the tran_srni,ttect sheari wayve,: and the reflected fast com-
pressional and shear modes as well as the transmitted fast and slow cornpressional modes are very
weak.

- o 7
Eg - §t0'-'.
L RO - "
S 2 10~
g | -
I
g 1717 T . ? 1074 -
& ) 10 30 50 70 90 & . 4
Incident angle (Deg) lnc:dent angle " (Deg) '
B - . . . T wste o \1 g
Rig. 4 Energy reflection _coe!fi::ients of fast e.nq slow com- - ‘ Fig. 5.: " Energy transmission. eoeﬂicienu of !ast and slow
pressional and shear waves for a slow compressional . . ) . eompresslonal and shear ‘waves for uzlow eomprw
wave incident from medium T onto the interface with . vsional wave mcident lrom medium I onto the inter-
open-pores (T=0, by solid lines) and sealed-pores " facd with- open-pores r=o, by “solid lines) "and
(T=0o, by dashed lines). ' - S o - sealed-porés (P00, by dashed lindsy."~ T
3.3 Shear Wave Incidence - - Co . I T R T S

. In this case there exist two critical angles, 0,01 = srcsin V.,/V+=28 8° and By = arcsin Vi/Vs
= 69 0°, for which-the reflected fast compressional and transmrtted fast compressional waves are par-
allel to the boundary (Figs. 6—17). As shown in these fngures, the energy reflection. and transmmon
characteristics of ‘the fast compremonal and shear waves for the open—pore boundary conditron are ba-
sically the same as those for sealed-pore boundary condition. The energy reflection coefﬁcient-of the

- slow compressronal wave for T— 0 1s less than that for T=o00, whrlee the energy transmissron coeffr—
cient for the T=0 is greater than that for the T'=o0. ’ L .

. Toverify the validity of the our computational program the law of conservatloh of enersy is
checked. It:is proved: that the:normal component of the Poynting vector-for the: mcident wave is equal
to the sum of the normal real components of the Poyntmg vectors for the reflected and transmrtted

iy,

waves at each mcrdent angle. l, .
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Energy reflection coefficient

10 ' 3 ' s0 ' 70 ' 90
Incident angle )

Fig. 6 En&gy reflection coefficients of fast and slow com-

pressional and shear waves for a shear wave incident

from medium T onto the interface with. open-pores ..
(T=0, by solid lines) and sealed-pores (T?=0c0,

by dashed lines).

4 Conclusion

Fig. 7

gshear

]
[
-
o
o
-

10~

Energy tra.nsn:imona _-i:ocfﬁcicnt

10727

lo-)_‘

S
s

&' UL LI R § T 1

10 30 50 70 90
Incident angle (Deg)

Energy transmission coefficients of fast and slow

compressional and shear waves for a shear wave in-

~cident from medium I onto the interface with open-

pores (P=0, by solid lines) and sealed-pores (T'=

.. ©9, by dashed lines).

A numencal procedure has been developed to study refiection and transmxwon of elastic Wwaves at

the mterface of two, fluld-saturated porous sohds. An exampe of numencal solutxon is presented There
are more comphmted mode conversion and crmeal angle phenomena. The angular dependence of the
reflecuon and transmission coefficients are in good agreement ‘with physical considerations. ‘The nu-
merical results for the energy reflection and transmmon coefﬁcxents are checked by agreement with
the law of energy conservation. The numencal results mdwate that the surface flow u'npedance has an
effect only on the reflection and transmission coefficients concerned with slow comprewonal wave.

(1]
[2]
[s]
[4]
(5]
[e]
[7]
L8]
(o]

[10]
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The Order-Disorder of Fe** and Fé** in Natural Iron-Rich Biotite
and Its Significance for Petrology

Yang Xueming ‘ )
) (Ummmty o,fScwm wd Tecknolow of cm) o

* Zhang Peishan
(Institute of Geology, Academia Sisica)

Abetract

N This paper accurately determines the occupancy ratios of Fe‘“‘ and Fea+ in octahedral sites Ml and
M2 of 1ron-rrch biotrtes, respectvely, by means of measurlng thetr compositrons, Mﬁesbauer spectra.
A new parameter OR is suggected to describe the ordenng of iron m 1ron-rxch bxotxtee. OR is an’ mtense
variable which depends on the equilibrmm temperature. The functxonal relation betv)een OR and the
eqtuhbrium temperature is ectabhshed by usins the 1deahzed model of bmary sohd soluuon. The higher
OR values represent the hisher ordermg of iron rons rn the octahedral sxtes of uon-nch biotite nthxfe the
lower equihbrium temperature 'keeps the structural states. It is convenient and effective to utlhze OR
of iron-rich biotite to explain petrogenic evolution of granite complex and its cooling lustory ‘with

petrological studies.

. Key words .biotite, Maossbauer spectrum, ordering, granite
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Study of Structure and the Dipolar Thermal
Relaxation on y-Irradiated PET Films

Zhang Xingyuan

(University of Science axd Technology of Chiza)

Zhou Yigin Zhang Jixiang
(Qirglao University)
Abstract

The behavior of dipolar thermal relaxation of y-irradiated poly (éthylene terephthalate) (PET) is
studied by the method of TSC. ®Co y-irradiation of a larger dose(50-500Mrad) leads to the breaking

of macromolecular chains and the increasing of group density of phenyl with oxygen in PET. The a
peak of short-circuit thermally stimulated current shifts to the lower temperature when ‘the -irradiation

dose is increased. The p-irradiation has no remarkable effect on the activation energy and the time
constant of dipolar thermal relaxation for the main chain segmental motion in amorphous region of y-
irradiated PET films.

Key words; poly (ethylene terephthalate) , y-irradiation, thermally stimulated current, dipolar ther-

mal relaxation
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Triple-Pass Amplifier in High Power Laser System

Guo Dahao Wu Hongxing Wang She;igbo
Dai Yusheng Xia Xiaoping

' (Department of Physics)
Abstract

The triple-pass amplifying technique is used in high power Nd: glass laser sy,gt_erh. The amplifica-
tion is about 230 in one Nd . glass amplifier (Nd.glass rod is $20X 500, double lamp pumped) and the
accurate delay time of optical path is achieved simultaneously.

"Key words:" high power laser, triple-pass amplifier
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The lanthanide jon has'thie effect of indu¢ing'the NMR relaxation:rates of the détsifminel-nuiclei in
its coordination compound in aqueous solution. The rates induced are propor'ti&n’"af?id:‘iﬁé'ﬁ\iérzse 6th
power of the distances between the nuclei and the jon. The position of the ion can thus be determined:
In this paper measurement is made of the places of La** and Pr3* in their complexes with nicotinic acid
in aqueous solution, with the conclusion that the lanthanide jon is located at the bisector of the car-

) _boxylic group of the ligand. .

Key words: lanthanide complex with nicotinic acid, relaxation rate, NMR
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Simultaneous Analysis of Al, Be, Cu, Mn, Mo and V
" in Human Serum by ICP-AES

Cao Hongkui Wang Wenrongt  Wei Junsu
Zhang Fengyou Zhang Jirong

(Tinngin lasalale of Desalination axd Comynkacwe Utilization of Oceas Water)
(+Unwcrmy of Science axd Teckaology of Chm) -

. Abstract

A du'ect and sunultaneous analysis of Al; Be, Cu, Mn, Mo and V in human serum by ICP-AES
is conducted. The detection hmnts for Al, Cu and Mo are 1— 3umol/l while those for Be, Mn-and V
are 0. 1—0. 3umol/l. The recoveries are within 100420%. .This method has many advantages such
as high speed and low sampie consur;xption. ' o

Key words; ICP-AES, human serum, trace element
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The finite difference method (FDM) is used in the present paper to solve the two-dimensional £lu-
id flows for the case of shock’s motion in a section-changed shocktube. Two kinds of fluid flows are
investigated, which cofrespond to the static and sﬁpersonié‘iinitial flow conditions respectively. Numer-
ical results are analysed and compared wnth e)usting expenmental ones.

0 P I oo Ny . - O T s N Y
CERE TR A R I 5 o AR S AR B+ ' .

G I G D

e T aNL




S22 th B oS o K K 2 BB Vol22,Nol

1992453  JOURNAL OF CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY ~ Mar. 1992

BREE %M‘K‘JH’:&’I‘"‘ lH)(
SEH KAET ALA THK

(i&@.@%#’ﬁ) -
GHRELRSHERBR)

EXAHGHRE K LERNRRA N CEREE RARE RSB
B FHERRIEL. XPABTREBHARLERAMRL.

| ORRE. S RETARED, LERER
PEESXS. THLL
1 5lE RN

L BE N ARRTAREAWERRREETIENAN. EXRERRH RRAY
HREA TEREE, FENBENESRERGEETXYMTRERAE. HTRESTHE
PR B RERR %, BT FERNH T X A ENE BB

BR8P E RS RS, ATRASHMENSNEER. Y ERME

RE. ERARBRL, ARE—FER LH-AFEAGETHR, YEREENERHR

. A R R OUR E Pk MARE. VIR AW B D 100um (D HIREHER),
BRABER lum. MR E BRI RS A5 fi’fﬂ?ﬁf&%ﬂ@#ﬂﬂk&wﬁ S m
| %mmmmmmmmg@ﬂ S iﬂ&%)&m}ﬁ

2. ilﬁlﬁﬂ

ABRSBRE NN REARWE 1 R
AL AR T BN B R R ST BHHEK, Eﬁﬁﬁﬁﬁﬂ*ﬁ—#&%ﬁﬁ%ﬁ

. 199048 7 A 30 HkF. :



AN TS Lk o 91

R R ﬁm [ R
LT sm{;/n -1 kEEROM]
e —E i | . L
1 o ERRER]. P 1o

B1 esx»ﬁ&mamaﬂm

ﬁwﬁvﬁA BW'N#@%E REEwR s e
R A BWi/i*?&ﬁ%%ﬂ@If'ﬁ:lk*&;&#m fﬁmf BE7nWRE ERR RN

A B S LR S R SRR R S
M2 SRS EREE. ARy T N\

ERFERME SR ES, BYEEN omm —
0—25mm, ELIE REE # v B &, @?ﬂﬁ )
FREBARKENME. = |

FMEBBTTRER, ﬁﬁ%ﬁ.l:ﬁ—- » —
£B8 EORFAME. T \eamren \vaw \w
3 "@#w B2 WAREF2RE

&#@.%%‘Bﬁﬂﬁmﬂﬁﬁck f&aﬁ?ﬁ?&
A% A/D $£3 EPROM,LED B 7% RIS 818 5 T SRER B A9 RoMAE , B ok 28 R
- FABBZESBRHE, ﬁﬁﬂ’é‘ﬁ%ﬁﬂlﬁﬂ B A N FELHU N B AP A 2R B .

. A/DERBREZUGEREEM 8 fiL A/DSE
1;/ADC0804. M 3R A/D ##i45-8031 B O e B
[ R,C, % ADCO804 32 HEBT SIS, BF G AH

CER fax=1/1. 1RC1. Ro R WRURE (S BHBY
s BRI S, B Vi(—5~+5V) R Vi(0~

V). 5 R=Rs B V(1) =V =3 (it 5).

LS WRF B A BT (R ) , 5 3 A/D #

B, HEINTRR BB, A/D SRR, VTR

ADC 0504 g031 P e T
CLK-INJ, PR
£3 INTR| | />
. . oy e
Yl¥) iyRl—WR
' RDI—RD
- —- - Vb(—) - -
: “Hv. AGND%

B A/DHREL S0 Av e

55N EET. ELINTR{ES R 8031
Wi RIG S RAMES. K0S, RDﬁﬂTEZ&BT(ﬁ:EE
), MR B G R AR



Y | o PRARRRRPEE . | Rk

8031 W“Ii’é‘ 128 $‘1%‘B'J RAM,%‘—%R#ET H‘ 8155, 3#3#75 384 $‘\’il§‘lﬂﬁ
RAMP), B R4S REEMHA. BT 8031 WRERFELS RAFEAT — 4 2764, /B 8K ¥
THIBFFLAE

ﬁ?@lﬂ%&'iﬁPZI“JB’J)\HH%HEﬁﬁ%EﬂEm%&%ﬂB‘J REAMASY. G438
MR e R ﬂz‘iﬁiz‘ﬁz‘{mﬂ ﬁﬁﬁ&ﬂ@’%ﬁ

RERAE SRR RETHN R SRG AT 8155 B £ SHEEN
RGEESEARERT &%$Hﬁtl"‘§ﬁzﬁ%?%¥ #ERIT ?ﬁ%ﬂ’dﬁﬁiﬁ'ﬁ_ﬁﬁ‘ H1 8031 &y
1/0 O &84, e S _

4 ﬁ#i&i‘l‘

8031 I ¥ RAM fy 20H-2FH jb{i%m:lz {303 5k 3 B OOH-7FH.. % FHb8y G — (L™
UM A — KT R, HBFEEET AR, :ﬁ#ﬂ%ﬁﬂ}?&*ﬁ:ﬁﬁﬁ%@;ﬂ&ﬁ&
FhiRA, ﬁﬁr‘&ﬁ-ﬁiﬁﬂﬂT ﬁl‘h&fﬁﬁ&ﬁﬁ

o &l #r*(shi.ﬁ.:& e

START . 0oH [ - T T mpedgws o-Namy O3 IR a4

BIIAO - - OIH v "._....' &&#&E? O—N I—Y AT/ RSO AR S LA
EMAO- - mH - - . RERETONY ‘
EXENC . OSHO . o EAESTTRMT 0-N,1-Y

CONII 04H SRRRTFSHERMIRR e s
Corat 0l 1~ BIBRAE
SIGNJ 05H Eﬁ%bﬁ:‘é’? 0=+, 1—“—”
chAes. S mmmEiE Ny
CUEmEr s AW o—em 1—75%&
ERRSIGNA  6H | ApSERERE®S 7
P SR S I g A
* ; . ERRSIGNB, <6l1H . " '~ L L BABRBRERERS
S
. FIRST ' 65H ' B—AHXMERERRR. T
T i T
"-SECOND - 66H- .. .. ... CHEZHEMBERESEER oo
T S S U
CHANNEL =~ 62H = 7 (ERREMRER 0—A B o e e
L e G 1—BgIBE

H 4 DB EREN SR EE. - - e

T, P R A T I S+



F13 < &*ﬁ&t:&ﬁ»&&ma 93

4 BRHARAR

5. RBLER

U RA H:!stﬁeﬁﬂmiitw E
BRIFIE X — R R ST, um%&& ?&Fﬁxi:ﬁ#ﬁﬁwﬁ TEEE
BILHREEFREE, RIIFRS THERESFEE (HER) BE, AR EHHER, A
] 90%511%2%&%%&&@%&(&
[(6A, — B,) + (oA, — 6B,)]/2
Or b, +6A,+an

xiFi@E& D+
XE,6,—A w*é@%—m@a
d5,—B LA 5B — KR B

Or,—A w%as%:mma

o, —B LM E _RURME

RIEA T SRRB GREFLBEE 10CHH), BT 150 LU, UBHBSEB
% 0. 5um PUF. FIRRIRA T BORGSE M KRR — R (IS 0 R R 247
. BEEGRFWRRE<L 5um. AEXGUBERANESAGER S LEBETE.
BT R SRR B R A R R T H AT, SR 2, @%ﬁﬁ‘*i‘“ﬂi%#%
EREHEREMEA.

2R RANGEN H0E Blh KR RKEFA L



a  rmafakkess . g2k

£ % x ®

[ Pt BURAR, dER R REAR, mxnmmu 1985,94.
[2] VLR, BRRM G0, R 19877490 7
(3] @ HRM,MCS51,90 ﬁﬁl%mm&m MR A 2 AL 1989156,

High Precision Inductance Outer Diameter Detector
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. Abstract

This paper introduces an outer diameter detector; using two inductance sensors. It can automati-
cally display the outer diameter, average diameter and cylindricity of all kinds of shafts‘ahd kleeves.

The principle of this sysi:em and the design of hardware and software are discussed.
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“The Artificial' Neural Network Methed in Analysis
Mussel—Shrimp Fossil Recognition and Core Analysis

Sl re AT o ; R

“Lin Wen® * - Chen Xuequan -~ .

(Department of Radio and Blectrowics)
- Abstract

In this paper, artificial neural‘net methods are introduced for use in two aspects of petroleum
prospecting —the recognition of mussel-shrimp fossils and the analysis of core images. The deeper asso-
ciative memory based on Hopfield net and the accelerating back-propagation model are discussed. The
former ns apphed to recogmze mussel-shrimp fossils. with very good resulm, and the latter is used to
sucoesfully reahze the analysxs of ﬁaps in core. The result of the expenment mdwates that the artifi-
cial neural net method 1s supeuor to the tradxtional model—reeosnmon method and has vast prospects in

image analysns. B

Lo . o “

Key words; image processing, pattern recognition,neural networks
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" Dynamic Paramieter Identification of
Resonator Force Senser

S Y

" Wang Qimin Zhang Peigiang* Tang Xinlu* Ma Wei

(Dept. of Prec. Mach. and Instrum. )
(+Dept. of Mod, Mech.)

Abstract

The method of luminous flux change is used to record the free response of the resonating beam in _
the small rmnamg beam force sensor by Non—contact measurement, and in terms of the time domain
signals collected sunultaneously at the multiple pomts System 1dentifxcatlon techmqum are used in the
time domains to 1dent1fy the dynamnc parameters. Furthermove, tnme—averasmg holography and sound
1dent1fimtxon ‘method are employed to 1dent1fy the dynamic parameters. The resuits of the lower-order
natural frequencis and modes are quite consistent . The results not only provide a basis for sensor de-
sign but also prove that the three methods are efficient ways to 1dent1fy dynamic parameters of small or
mini-small objects. ’

Key words; resonating force sensor, experimatal model analysis, parameter indetification
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A novel luminescent crystal of NasHo (WO,), is grown from: stoichiometric melfs by flux
method. The crystal belongs to the tetragonal system, with space group 74,/a, and cell parameters
a=11. 437A ,c-—-ll 336 A ,c/a=0. 991. The excitation, reflection and fluorescence spectra of such
crystal are exammed at room temperature. The strong fluomcence emission of the 58,—5I, transi-

tion of Ho** ion suggests that it will be a potentnal material. L AT Bl
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Resiéa.iroh;on Surface Morphologyof ZrOz Thm L |
“Films Deposited by Mlcrowave PIasma .
St Aggisted CVD Prodess” T ¢ R R

. 'Cao Chuanbao- ‘Yu Weijie.: - . S

Meng Guangyao Peng Dingkun £t ‘
(Wofummwﬂﬂma) | ,‘ ,}
e I SERORTRS
Li Fangqing @~ L 7wt o
(8tructure Researoh Laboratory)

T the ZrO; thin films deposltion proows completed by mxcrowave plasma C¢VD method, beta d1k-
tone chelates as volatile precursors, we find that in different deposition conditions, the ‘thin film ‘sur-
face appears different in morphology. They can be divided into four kinds according to SEM observa-
tion. The relationship between motfphology A‘ha plasma p;irameters such as electronic temperature,
electronic dens:ty and source matenals concentration is dnscuseed The effect of h:gh temperature an-
nealmg and plasma post-treatment on surface morphology ns also studled. o

Key words;  ZrO, thin films, surface motphology , mictowavg plagmaassistedCVD ‘
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Microcomputer-Based Detecting System
for Gray Coded Mark Recognition

Wu Gengfeng Wan Bingkui Gu Yuming Guo Mingming
(Blectronic Engineering Depariment)
He Guanhua

(Xin-Hua Printing Factory)

Al;§tract

A single board microcomputer-based detecting system for Gray coded mark recognition is intro-
duced. The satisfactory results are obtained in semifinished book detecting in the printing factory. The
optoelectronic detecting technique with infrared pulses and microcomputer-based intelligent technique
are described in more detail.

Key words; light-emitting diode with infrared pulse, infrared phdtodiode, Gray code, digital fillter
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