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compact convex subsets of a class of symmetric spaces including Banach
spaces and Lobachevsky spaces! It is given for. §uch 2 compact convex

subset X which is considered as a subspace (J(’ 51) “that™
a(X d) =min max d(x,y) -
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- many authors £s.6.4.8.21, that 1§

- Theorem A Let (x, ,d) be a compact connected metric space! Then there
is a uniquely determined constant a(X,d) with the following property: For each
positive integer 7, and for all x,,--,x, €X, there exists y€X for which

”’Ed("i,y) -a(X dy: - B LaEL (1)

i=1

This_is the so-called “average .dist_aﬁce property”: The corresponding const-
ant is known as “average distance constant” (a.d.c.) of the spacel It is a sur-
prising fact that tlibngh‘thé class of compact connected 'metric spaces is wide,
the “average distance property” owned by the class is quite strong! Stadje ]
remarks that “this property of compact connected ‘metric spaces is mnontrivial
even in the sxmplest examples”.

It is rather difficult to find an exphc1t e'xpression for ad.c. for a
given space. As far as we know, there are only a 'small’ number of results for
a few spaces such as the spheres in E®, No other "explicit expression !'for.
a. .d.c. are known even for the planar polygons:

‘In this paper the: authors show that | :

a(X,d) =min max d(x,y) E (2)

xeX yeX

" for some compact convex spaces including the compa.ct convex subsets of Ba-
nach spaces and Lobachevsky spaces. In this way, for example, the a:d.c! of
a planar convex N-polygon- can be evaluated in a time of O(N),

2 The Statéménf | of li‘e'sults

Definition 1 A metric space (M,d) is called a straight symmetric spa-
ce, provided : : :

i) An isometry f,: M—M is defined for each p € M, with f,(x)?;-x' if and
only if x=p;
) ii) A subset E(x,y) called “a straight line” is defined for x € M, y €M
and x¥y, such that x,yZG L(x,y)=M and L(x,y) is the image of the whole real
axis under an isometry;

iii) Every straight line L to wtich the point p belongs is an invariant set
with respect to f,,

. Obviously, Banach ‘spaces’ and Lobachevsky spaces arc straight- symmetric,
for which £, is a symmetry with respect to p,

Definition 2 A compact connected subset of a straight line i ina stralght
symmctnc space is called “a normal segment” and denoted by [x,y] where
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and y are its endpofats’ vt ‘ oo o
‘Defifiition 3 A subset X of a straight' symmetric space is. “convex” if
every normal segment [x,y] with endpoints x € X and y € X is contained by:X:
' BuSemann pointed out that the class of straight spaces contains more mem-
bers than Banach spaces and hyperbolic spaces! Other interesting’ exdmples of
such spaces can be found in ['1], It is, therefore, certainly worthwhile to
observe them in general!
‘A main result,of this paper is Iollowmg ‘ . ,
Theorem 1 Let X be a compact convex subset of a stralght symmetnc
space (M,d), 'Then,, the a.d.c. of the subspace (X,d) is glven.by
a(X,d) =min maxd(x,y)
b xeX yex ’
Since Banach spaces are straight symmetric, it follows that
Corollary 1 Let X be 'a compact convex subset of a Banach space and 4
be the derived metric by the norm! Then the a.d.ci of the subspace h(x,dj is
given by '
CalX, d) -mln ‘max. d(x,y)

xeX yeX

In terms of geometry, that is o L o

Corollary 2 Let X be a compact convex subset of a Banach space and d
be the derived metric by the norm. Then a(X,d) equals the radius of the sma-
llest Banach sphere enclosing X and having the centre contained by )Q

- It is easy to show for a compact convex subset X of Euclidean space that

the centre of the smallest sphere enclosing X (namely, the spanning sphere of
X) must belong to X, so we have : s

Corollary 3 .The ald.c! of a compact convex subset of Euchdean space
is equal to the radius of the smallest sphere enclosmg the subset 1t$elf _

Recently, an algorithm was given in [4], spendmg a time of O(N) to
- {ind the spanping circle of ,a planar N-polygon, so we have .

Corollary 4 The a.d.ci of a planar convex N-polygon can be evaluated
in a time of O(N),

On the other hand, by the well- known Jung's theorem:t®! “A  subset of E®

:with diameter D must be enclosed by a sphere. with radius o
” . . ' .
2(n+1) S oy

Corollary 5 Let X be a compact convex subset of E*, Then

A< [ _Dx,d ‘
2, \/.2(1z+1) (x,d) (3)

r3
“

and by Corollary 3, we obtain
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wwhere !.)(X,d‘) is the diameter of X. This result can be found in [?J.
Since the n-dimensional hyperbolic space H® is straight symmectric, we
have
Corallary 6 Let X be a compact convex subscel of H* and 4 be the metric
in H*, Then,
a(X,d) = mm max d(x,y)

Corollary 7 The a.d.c. of a compact convex subsct of a hyperbolic
spacc equals the radius of the smallest spherc enclosing the subset itself.

On the other hand, since the authors have proved in [8] that “A subset
of H* with diameter D must be enclosed by a sphere with diameter

= sl;“(J..iz__sh«/AK ) (4)

n41

where K<C0 is the curyature of the space”, it follows that
Corollary 8 Let X be a compact convex subset of H*, Then

a(X,d) <:/ i.K,sh-a( .;_ﬁfl:-h(%-\/:?n(.‘{,d))) (5)

where K<C0 is the curvature of the space and D(X,d) is the diameter of X.

The proof of Theorem 1 is postponed till Section IV.

3 Lemmas

In order to prove Theorem 1, we need the following lemmas:

Lemma 1 Let [x,, x,] be 2 normal segment in a straight symmetric
space (M,d) and x be the mid-point of [x,, x,], Then it holds for all y €M
that

d{x,, y)+d(x,, y>2d(x, y) (6)

Proof Since (M,d) is straight symmetric, there is an isometry described
in Definition 1, f,: M—M, (namcly, the symmetry with respect to x,) such
that

Xy = f.(x @7
put y'=f. (\'3 (8)
then : d(xsy) =d(oy") = 2d(ry") (9)
and d(xz, 9}’) = (L‘(A‘l 7}") c10)
Thus d(l‘:,y) 'i'd(x:: ’jf) =d(~r1 ) +d(xl,}")
=d(y,y")
= 2d(x9}')

IZOO



Lemma 2 Let ix,,xzj be a normal segment ina straig{lt symme’tr,ic spacé
and *€ [x,,x,] such that :

d(x,,x)2d(x,%) = S R e VI B P .‘én)
-where m is a positive mteger Then it holds for all yEM that
o CE A SL VAR
d(xl 2¥) +md(xz,y)>(,,.+ l)d(x,y) . , az

Proof Make use of induction on . The proposition holds for m 1 beca-

use of Lemma 1,
We take a point z' € [x,,x]C [xl 5X5] such that

d(x,,2") d(r’,x)Sd(;\,xz) = (m~ 1yl - o (13)
If it holds for any y€X that S
d(x, »y) + (m— 1)d(x ) Smd (x' ) | A
by combining it with the following inequality from Lemma 1, ‘
md(x',y) + md(x, sy )Y >2md (2, y) RS ! (15)

we have. o ' o , o
(%1 y9) +md (% ) > (m + 1)d(x,9)
The induction is completed. o oL i

Lzmma 8 Let X be a compact convex subset of a stralght symmetric space

(M,d), Given n points x,,--,x, €X, Then there exists a point x*€X such that

'Zld(x;,y)>nd(x",y)~ Co . (16)
=1
holds for all y€X,
Proof Let x* be the mid-point of [x,,x,], Take x/€ [x/~',x;]CX for
7=38,4,+-,n, successively, such that -
dxyxlysd(x!=,xl)=j-1 an
The convexity of X implies the existence of thése normal segments ‘and- all %!}
Make use of induction on 2, The propersition holds for n=2 clearly:
Assume

n—1

Yo dCx )= AT ) , (18)

=1

then by combining it with the following inequality from Lemma 2,

d(xesy) + (1= DA ) S0d(x*yy) U a
we have
3Gt ) >t p)
im1 '

The. induction is completed:
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4 Proof of Theorem 1

Proof of Theorem 1 Let X be a compact convex subset of a straight
symmetric space (M,d), Given = points x,,---,x,€EX, Take a point 2* € X
satisfying

max d(x*,y) =min max d(x,y) 20

¥ EX xeX yeX

Then it holds for j=1,---,n that

d(x*,x;) <max (x*,y) = min max d(x,y) (EZ118)
YeX 2igl yeX
hence
dd(x*,x;) <n(min max d(x,y) (22)
T xeX y X

On the other hand, by Lemma 3. there exists a point X*€X for which

"

Sodx; ) >=nd(x",y)

i=1
holds for all y€X, Since
maxd(x",y) >=min max d(x,y), (23)

yeX XeX yeX

there exists a point y*€X satisfying

d(x" ,y*) >min max d(x,y) (24)
XeX ¥exX
hence
D> 1d(x; ,y*)>n(min max d(x,y)) (25)
’-=1 XeX VX

Because (22), (25) and the connectivity of X, therc exists a point y€X such
that

n

Zd(x; ,7) =n(min max d(x,y)) (26)

= xeX yex

By the uniqueness of a.d.cl, the proof of Theorem 1 is completed.
5 Remark

The expression (2) would hold for the compact convex subsets of
more metric spaces which need not be straight if we restrict these subsets
to suitable size. For example, we have a similar result on spherical spaces
as follows.

Theoram 2 Let X be a compact convex subset of spherical space S* with
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turvature r* and d be the metric ~ of S’.'Tilen the a'd ¢! of the sui)spaéé
(X,d) is given by . o
a(X d) = min max d(x,y)

. . x:x

T
' ' ' x,yeX 2 : N ) o

The proof of Theorem 2 is analogous to that of Theorem 1 since the rea-

soning as Lemmas 1-3 is avallable
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The Sectional Carvatures of the Nonsymmetric
Homogeneous Siegel Domains of the First Type

Chen Wanxi
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Abstract

We discuss the sectional curvatures of the nonsymmetric homogeneous Si-
egel domains, and point out that their sectional curvatures with Bergman me-

tric and Hua metric are indefinite.
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Direct Determination of Trace.Co and Ni in
Plants by Flamless Atomic, Absorptlon
Spectrophotometry

" Qi Wenqi  Lin Shuqin Chen Shujru”

(University of Science and Tecknology of C/zirxa)

Y. Gohshi

(University of Tokyo)

Abstract

The paper reports a method. NH,VO, is used as. a métrix mbdifier for
raising the pyrolysis temprature and changing the atomization. process of sample!
Therefore, the microelement Co and Ni in plant can dxrectly be measured without
using the pre-separation and pre- concentratlon techmque The measured results
are in reasonable agreement with the standard values or .non-certified values
for NBS' samples. The method is faster and more convenient than the others’

Key words: flamless atomic absorption, plant, Cobalt, nickel, matrix modifier:
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Study on the Kinetics of Radlcal Polymerlzatlon ‘
of Tributyltin Methacrylate in Solution =~

P L ‘ . . v 7 !‘,

Han Zhewcn Zhang Qijin Chen Kunsong Stken Hongjiao .-
(Depa'rtn ent of Applzed Chemistry)

Abstract
" The kinetics of polymerization of tributyltin methacrylate (TBTM) has’
‘ been studied in benzene solution at temperature range 50°C—75°C in the prese-.
“ nce of azobiSisoButyronitrile (AIBN), We have obtained the ‘rate equation as
following: R, K,[TBTM]*% . [AIBN]®*, The activation energy of ‘polymeri- -
" zation has been-determined ‘to be 18.lkcal/mol, The. activation energy . for

'wdegree of polymerlzatnon 1s approximately — 12, 3kcal/mol,

‘:Key Words radical polymerxzatlon, reactxon kmet;gs. tr"ibufylt__i"r’l-“"methé-

crylate. organotin polymer
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1.1 SHIMADZU UV-240 Elz;blﬂi"yﬁﬁ’ﬁﬁﬁ‘s
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SHIMADZU UV-365%#4 Bt

B 25 WEE .
1.2 WA
$~ﬁiﬁﬁz%mﬁm%%%ﬁiﬁk%mmmﬁM%hlmﬂ(ﬁ%mHﬁnhn
AR, ERR 1 BEE/2EA0. IN HCI po4-e, FI I RETER 10 BU5E/ %65t

BAEmLEK. EHRRELRERMIHENL % 0.1000 5T, A 1:1 HCLjp 3 i ﬁé,
1 % E‘E/%%O INHCI Je& i, PR RR1055 /2,

1.3 DBC BREEBRIAW 0. osA.

2 HREIE

2.1 BERARE

2.1.1 Wl EHTAEALEE R, 5B = 1HCI-NaAc i3 2 2,
,10 WM LI, 0. 05%DBC-CPA #¥# 0.5 % 7, F ®; ¥ % % BF. 7£ Shimadzu
UV-240 40 IR0 L2 BRIk iLE, Wi 1.1 PR, BE 1L1TH;, AWM R
Wi Jg 640nm, RFUF KBy 540nm, %R’l—ﬁ%ix?ﬁ DBC-CPA amam T B
BEIRBE R e, REIRREE S SRIFINE 1.1,

l ) .4‘ v
L P .
oe 'f Cu
. ‘,9-—-0——0-—-—
R
G+ sna \e nen °m.‘! L . _,__? bty | (:‘ROEI‘ [} ‘t aorﬁ_‘ o‘; 8' |R.o|
CRR TS E 1.2 BarmROEn B 1.3 EEELE
1, Ce#f R32, YHIR; ' " [RE] + [R] =1,6x10°M
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RE’LaCePrNdSmI‘quTbDyHoErTmYbLuY
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1.151.081.07 1.12 1. 091 08 1. 1910r] 09] 071020 97 0.86 0.79 1.02

85‘0 XIO-

SXIO’ | 1211 30] 321.291. '*8] 411.401.481.591. od] 541 742012210 87

2.1.2 SEREEIOREWSII 4 PER b, T B W 46 £ B OE BE 10, 32 3R R
B, pH 35 0.5~2.5 i, Ce,Y WA, A5k PH=1 1 HCl-NaAc iF .

2.1.3 HCI-NaAcJfiRio®m 2R W&, i pH =11y HCI-NaAc ¥ty fl it , 45
=0, pH = 1 [ty HC1-NaAc 33 H1 477 0.5~5ml SEE MO e ZE, PUFS5ER 2ml,
HSrpRER )y pH=1.7,

2.1.4 BEFMROEN B AERN, BOFTRBE %S BB W RT
M 1.2, WAL 0.05% (1) DBC-CPA i 1.5ml WG IT i HE A, PUF SRgarfist )Tl 2mi,

2.1.5 RPEFREN  RIETE 1—40°CIEE M 4 & BB EA 2,

2.1.6 ZOWNREE  SIRE IR, 4o 2 T WO B AR, AR 24
NN,

2.1.7 SEWINAIREE RIS RN E S A DOARt, RmE 1.3 5 ox, 3N
S
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FEf,
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FHET, HigeT BT Er AR e RED, AT Ca? KFe® 1 TR,

1.2 LEBETRLITR

Horppaer B TSRS SRatE BT S Caits He st = Be it S N b Ao
AR mg | 0.02% 0.003 0.005* 0.09* 0.03* 0.4* 0.2* 0.5

;’Eﬁ}%ﬁ% Mgu- Mn2* Mo®+ Nat NH‘+ Niz* Sitt Us+
otk mg 20 0328 BU0LgNE 20 20 2 L 0.025

Shrmer =R B g e iedae e 0oEE Bt Ottt TECugE i

SR mg 0. oos* 0. 0015* ob2= 0.5 10,02 0,02 05 20
T Zo®* ClI-  F- NOZ FEO2=255 07 = EDTA

iFhit mg (0.5 30 0.5*% 3 10 10 10%

* kAR -
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2.2 SEEEMNELEE
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RSEEIHHER Ca’t Ty 7l fe ik,
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i, MER—MSERE, RTHE 2.4, m@z4m§m,¢%ﬁmu.wmmwtﬂ;

Fe'* Ca** TR v HER.

2.2.5 Tl RASLEEMEREN, 7E0—20pg WEPHST ILHE #, LHE

2.5,
2.3 “FkMA

"il

zs1ﬁﬁmﬁ@ %mosﬁmﬁ,émm,ﬁm,ﬁmﬁﬁmrﬁw‘mﬁmﬁﬁ,

IR 100ml 3RB,

2.3.2 FREOWE BX5 ml ERFRHRN, BT 25ml Lh@Edr, A 1M NaAc i ¥

5ml, 50mg/ml i EDTA 7 #% 0.2ml, 0,05%DBC-CPA i # 2ml,

KBBEWNE., T

Shimadzu UV-365 E’r%tﬁv‘ﬁ'cﬁ%f}'{ml L2H—BHr S8, 75 A605nm AWMBHE, HES KR

AREFET NS LESER.

2.3.3 FHMOAWERRKEKRE RN LRI EX GSD-6, G SD-8 7 # b f7T 7 - ELE a9

W, HRNTE2, k2 EH, WEMSHIE A —
{403 1—2PPm, WHER®. : pof i xGiD-g
REREMAERAERE, 4RAE. B ')ﬁffsz.

3 kW, SRERWEESTELGFANESL - - sofsT T
E, @i, BEkERTE 98%~105% ZIH., // o/°/° L
%%ﬁﬁﬁﬂ,ﬂiﬁ?‘ﬁiﬁﬂ?fﬁﬁ, ATHIE, ?ﬁ% VR P ;“;-5
er py )

TRERBE, BTZSEOCEHERER, A -
F—N S8, BikREEZB—2RE, BT
RUETFERRLERTEEHRER, -

R 2 THEIWER

l 3 WE)JHME

Loe

1. TAEfgR; 2.3. EHEHEL .

iﬁi 5 T RE WE{H ppm S RE ##¥fEfippm
GSD—s6 206 207
148 150

GSD—8

$ # X ®

REHE, REF. KERE, HRTE,
27—30,

[1]

[21]
49—58,

ZREWBFRERE, 1984 F£%F T,

Shibata, S., Furuykawa, M., Goto, K.. Anal, Chim.Acta, 65 (1973),
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A New' Developer DBC—chlorophosphinaz'o- for @
the Derivative Spectrophotometrlc Determlnatlon

“of the Total Amount of Rare Earths in Mlneral

* Yin Xianlian Zhao-Guiwen - Zhang Pinghui
V(Depa'rtment of Aj;plied Chemistry) S .
 Abstract '

- A new developing agent dibromochloro-chlorophosphinazo “(DBC—CPA) for
Rare\Ear"th‘s and its developing reactions with the RE have been . studied! .In
HCl-NaAc medium it forms a stable complex (6:1) with RE and gives a bluish
purple color! The average molar absorptivity e is':1.04x10°1.mol='.cm~'.
The idterference of large amounts of .Fe -has been- masked by EDTA -and
that of Ca, Can be ehrnmated with the help of derivative spectrum. -

Key Wm"ds,. d'erivative*spectrum. Rare Earth, dibromochloro-chloro})hos:‘ :
phinazo!
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| A 3~I1)Tviscussri;on, on the Evaluation of -

Chio;mawgr\aphic Column Eff iﬁciiken_cy‘: .,

. Wu Ningsheng - Qiu Aimin

‘(Department of Applied Chemistry)
»  Abstracts

A fliscussion on the real plate number ‘and the  theoretical plate number-

.. at infinite capacity is described-and the shortcomings of  the term of ‘the

later arc pointed out.. A better expression of real plate number: is- suggested. -

Key Words; column eff1<:1ency, number of theoretical plate, mumber of real
" plate, half peak width, retention time.
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A Thin and Moderately Thick Plate Element
Satlsfymg the IE Test and Its Apphcatlon 1n"

Dynamlc Elgenvalue Problems

Wang Xiuxi Lan Dong

(DePartment of Modern Mechatiies)

Abstract
In this paper a quadrilateral plate bending element considering shear def-
ormations is presehted, which satisfies the “individual element test” with the
form of “ftee formulation” . Shear deformations are directly: proportiOnal to
the square of plate vthiéknéﬁs,’ the results of thin ‘plate- theory are;aﬁﬁroached
automaticaley as the plate thickness decreases. Dynam:c elgenvalue problems
of plates.are analyzed with.the element. Excellent numencal results are obta--

ined::

Key words moderately thick- thm plate, nonconformmg element, dynamic ei-
genvaluel o
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with Image Rejection

Tan Jiang

(Deparfment of Rad:o .and Elect,romcs)
' Abstract

T

In this paper a quantitative analys1s has- been gwen to- comphcated circuits
of mixers with image reJectlon based on [1] A necessary - and suf ficient
condltlon to achieve image recovery has been demonstrated. The prol'lt, whlch

- may be brought from lmage recovery has been estlmated quantltatwely

Key Words, mixer, lmage reJectxon, Image recove;‘y.
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“An IC Simuiation Program

A

e R T L b
o Zhao Ruimin  Zhuang Zhenquan

(Division of Electrical Engineering and Electronics)

Abstract
o PSCNT 1.3 1s an IC simulation program developed on micro- computer.
It runs faster. requests smaller memeory, and has rellable convergenec The
" main algorithms of this program are 'introduced ‘in “this paper. Node: Tearmg
Algorithm, Order-Reduction Algorithm for Trans&stors, Slmphfxed Sparse
Matrix Technique, and ‘Modified Newton Linearization Algorithm’ ‘At the end,’

a pratical computational example is given.
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