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The Sufficient and Necessary Condition
of RP* With a Lie Group

Xu Senlin  Zhou Jian

(Department of Mathematics)

Abstract

The goal of this paper is to prove that 7-dimensional real
projective space RP" is not a Lie group using H®(RP")=0,
Therefore, RP" is a Lie group ( or a topological group ) if and
only if n=0,1,3,

Key words, Lie group, topological group, parallelizable manifold,

invariant differential form,

In [23, R. Bott and J. Milnor proved that the unit sphere §* in R**? is
a parallelizable manifold if and only if #=1,3,7, In [10], J. Zhou and S, Xu
proved that S" is a Lie group (or a topological group) if and only if
=003

Now we consider n-dimensional real projective spaces RP",

Theorem 1 RP" is a parallelizable manifold if and only if #=1,3,7:

Proof (=) If RP" is a parallelizable manifold, there exist C® basic
vector fields X,,--,X, on RP", Let w, S"—=RP", =(x)=[x] be a natural
projection, Obviously, the local diffeomorphim z implies (7)) X 1, -, (®71), X,
are C* basic vector fields on S" and n=1,3,7,

()R IEn =g i Caiyectonihield S8, s e X dontiS faflo RS 14, 3,

7, can be constructed respectively as follows:

X (zio32) = (= X25%,)

1
(51 57,585,304

X% :.)=(_x;!xd:x19“x2)

(s1.57.93

y = (=25 5% 5 — Xy 9%,)

Received Jan, 23, 1989,
*Supported partially by TWAS and Chinese Science Fund.
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X—IH(;,'..,,.,,-,) = (=X <X, ke s-xI::)

KL= (=%, 0%, =%, 3%y y = X 3%59%gs = Xa)
X 2= (m Xy yHysXysmKgy=2y=Xgs%ss%e)
Xz (— %y y— %338, 9%, 9= XgsXys=XgX5)
Xi=(- ,,'zs,r,,x,,xl—xz,.—x,,—x‘)
X (— Xy XgsXga= Ky 3%y 9% 3%, 3%5)
X = (== Xy g =K gy sKg g =y 3%y s%5)
XIsl 38, s =%y =X 3%y 3% 59— X5 3%1)

Obviously, 4, X%=~X%=X_%, here 4: S"—S", A(x)=—-x, From 7, X% =
(o) y XE=a, (A X5 =a,X_% 1t follows that the local diffeomorphism =
implies w4 X1, ,7,X% are C® basic vector fields on RP" and RP" is a para-
llelizable manifold for n=1,3,7,

To prove that RP? is not a Lie group, the following three lemmas need
to be employed,

Lemma 1 A connected commutative Lie group (by an analytic Lie group
we mean) G is a topological product of a torus and an Euclid space, that is,
if G is a complex Lie group, G and (C*/Z"+iZ") xC" are isomorphic; if G
is a real Lie group, G and (R"/Z") xR" are isomorphic,

(See Yan Zhida and Xu Yichao [ 9] p95, Theorem 1.8,7,)

Lemma 2 The factor space G/H of a Lie group G about its closed sub-
group F is an analytic manifold, such that {he natural projection p: G—G/H
is analytic, and if Ff is normal, then G/H is a Lie Group, which is called a
factor group of G about its closed subgroup F.

(See Yan Zhida and Xu Yichao [9] p94, Theorem 1,8,3 and see G,
Hochschild [ 5] p94, Corollary 2,2,)

Lemma 3 The de Rham cohomology of RP" is

: {R, for g=0,

10, for 0<g<n
HY(RP" =

R, {for g=n odd,

0, for g=n even,

Broof rilet i4:sSI582, . H(@)=d(% 505%,.,) = C~ix;
the antipodal mapping en S", The real projective space RP" is the quotient
of S* by the equivalence relation x~.(x) for xER"*!, i sBs RP®= {[x]|%€S*}
where [x]= {x,4(x) = —x},

An invariant form on S” is a form ® such that Ado=w, We denote

ey =Xuy,) = —x be

AS"*={o|e is a C= invariant form on S*, i, e, A*0 =0}, Obviously, if
@EA (S™)4, then A*(dw) =d(A*w) =d® and do€ A (S*), Naturally, the invariant
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cohomoiogy H*(S")4 of S is defined as follows: Denote
Ze(S")4={0€EA2(S")*|do=0}
Bi(S*)4={do|o€A?7 (S")4}

Since ddo=0, Be(S*)4=Z7(S")4, Therefore, We can define
H«(Sn)A=Zq(Sn)A/B.:(Sn)A ;

Let #: S*—RP* be the natural projection, Consider a*: A (RP*")—A(S*).
Since wod=x, A*ox*=n* and image x*c A(S™)4. Denote =zi==*: A(RP*)—
A(S* 4, We define j: A(S")4—A(RP*) ={o|o is a C* form on RP*} as
follows:

MoEA(S*)4, ¥xERP*, Take such a small connected coordinate neighbor-
hood ¥ of x that =~ (/) has exactly two connected component 77,, U,. Then
the following figure is commutative:

Obviously, because x|U, and x|U, are all diffeomorphisms

Suppose @EA (S™)4, set £ |V =@&E")*(0|U,). From the U = v
commutative figure it follows that ¢ |V is indepandent of A

choice of U,, Moreover, ¢ |x is indepandent of choice of T

V. Therefore, we can define CEA (RP?), Set j(o) =C.1t U

is easy to see that jor}=id, zpm» ioj =idp(sm) 4 7%, ]
with d and 7% are commutative, This proves H*(S*)4=H"(RP"),

Now we prove that the natural mapping I*: H*(SH4—=H*(S*), *(Coly
=[] is injective. In fact, if 0=I*([0],) =[o], then ®=dt€EA (S™)4 and
d(t + A%7) J2 = (dT + A*dD) /2= (0 + A*0) [2= (0 + ©) /2= ®,

From A*(t+A4%0)/2= (At +A*4*0) /2= (A%t +7)[2=(T +A*r)/2 it follows
that (r + A*7) /26 A\ (S")* and [0],=0. This proves that I* is injective.

The fact that I* is injective and F?(S"*) =0 implies H1(S")4=0, for
0<g<n,

L §

Suppose that i: g"—R"*! is-an inclusion mapping and 7=>(-1)1" x,
i=1
dx,/\u-/\c/l;c,/\---/’\dx,,“ is an n-form of everywhere non-zero on R**!' It is
casy to prove that £=7|S"=i%7 is an n-form of everywhere non-zero on S°*,
From R.Bott and L .W.Tu [3] p36 it follows that
R, for g=0, n,
H(S*) -‘-{ ;
0, otherwise,
Let [o] be a generator of H"(S"), then [§1=rlo].
If r=0, then [§]=0 and §=dr. By Stokes' theorem,

nt1

0 =Ls”r=L”dr=L"£=L”;*ﬂ=L”dﬂ=§yﬂd(§(—1)f-lx,dx:/\.../\§;,

o413 s



ﬂ+1

/\ /\d"un) = Z(_l)’_lfy dx:/\dx:/\“'/\d,;r'/\“'/\dxnn

i=t
:(n-':-l)j.y”dxl/\---/\dxf,,r',=n+l,
this is a contradiction, where V' = {x€R**3| |x| =/ %% +-+x3,, <1}, There-
fore, r=0 and [§] is also a generator of [7*(S*),

Obviously, A*§=A*i*7p=(icA)*n=(=1)?"'9|S*=(-1)"*1& and A%(ED
= (=1)»*1[£], :

If n is odd, A*¢=§ and EEA(S")4, d6=0, From I*(+[£],) =rl*([E],) =
rlé], we know that I* is surjective, This proves that I* is an isomorphim and
HA(S*) 42 H*(S*»)=R,

If n is even, and there exists 0 such that 0=[07],E€F"(S*)4, Since I* is
injective, we have

0=cI*(01,) =[0]=r[&]
and r=:0, On the other hand,
r[§1=[01=A*(0D]) =rd* (D)= (—1)***+[E]= —1[&]
and 2r[6§]1=0, r=0, This is a contradiction, Therefore, RS 3)A=0.1 This

proves

(AR adon: g=0,

I 0, for' 0<g<n,

l R iorsa=niodd
0,

for g=n even,

HY(RPYSH# (S )4

where connexity of RP* implies H°(RP") =08

Theorem 2 RP7 is not a Lie group,

Proof From J. Milnor [6] pl14 we know that H°(G)=0 if G is & non-
abelian compact connected Lie group, (See E. Cartan “La Topologie des
Espaces Representatives des Groups de Lie”, Paris, Hermann, 1936,)

Using the above result, we can prove that RP" is not a Lie group, In
fact, assume that RP’ is a Lie group, if RP' is a non-abelian compact
connected Lie group, H®(RP")=0, this contradicts H*(RP") =0 in Lemma 3;
if RP" is an abelian compact connected Lie group, from Lemma 1 it follows
that RP'=2T" By p61 in [8] we obtain

Z,gwl(RP’)mr](T’)=ar,(S‘xSl><S‘xS'xS‘xS‘xS‘):C:J_'_arl(S‘)@nl(S‘)
S7(SH P, (§1) D7, (SN P, (SH D7, (SHLUBZDZBZBHZDZDZ, this is a
contradiction, ;

Theorem 8 RP-" is a Lie group if and only if n=051,3, \

Proof (<) Obviously, RP°={u} is considered a O0-dimensional Lie

o414 o



group, Using respectively the multipiication of the complex field C and the
multiplication of the quaternion field Q we know that S! and S§? are Lie
groups, From Lemma 2 it follows that RP'=S5"/{x, —x} and RP*=S?/{x, —x}
are Lie groups too,

(=) If RP" is a Lie group for n=1, RP*" is a parallelizable manifold,
From Theorem 1 it follows that n=1,3,7, But Theorem 2 tells us that RP?
is not a Lie group, and therefore n=1,3,

Theorem 4 RP* is a topological group if and only if n=0,1,3,

Proof (<) Since RP" is a Lie group, it is a topological group for
n=0,1,3,

(=) Suppose that the manifold RP* is a topological group for n=1,
From A M. Gleason [4], D. Montgomery and L, Zippin [7], we know that
RP- is a Lie group, According to Theorem 3, n=1,3,

The authors wish to express their sincere thanks to Professors . Eells

and A, Verjousky for their interest and encouragement,
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Sufficient Conditions for the Convergence

of Nonconforming Plate Elements

Zhang Fei

(Department of Mathematics)

Abstract

Three simple sufficient conditions are presented for the cduvergence of
plate elements, that is, the finite element space should contain the piecewise
second order polynomials, the shape functions should be continuous at the

nodes of elements, and the mean values of the mormal derivatives of the shape
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functions should be continuous across the sides of two adjacent elements,

Based on these conditions, two methods of constructing convergent plate ele-
ments are discussed, The numerical experiments indicate that the new elements

can converge very rapidly for any meshes.

Key words; nonconforming {inite element, triangular plate elements,

convergence,
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A Multigrid Method for Solution of Initial Value

Problems in Ordinary Differetial Equations
Jiang Changjin
(Department of Mathematics)

Abstract

A new method is introduced for solution of initial value problems in
ordinary differential equations, which was developed by applying the multigrid
methods to Runge-Kutta method, The multigrid components were chosen, and
the order of the the two-grid method was analysed, A succesively forward
procedure for computing approximation is also described, The example given
show that the solutions obtained by using the method are of suffcient accuracy,

Key words: multigrid methods, two-grid methods, multigrid components, multi-
grid methods iteration (MGI).
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The Determination of Stability Constants for

Lanthanide Complexes With Selfosalicylic Acid

Liu Qingliang
(China University of Science and Technology)
G. R. Choppin

(Florida State University)

Abstract

The complexation condition of lanthanide with sulfosalicylic acid is worked
out roughly, and then the stability constants of complexes, including MHL,
M@HL),, ML and ML, (M = lanthanide ions) are determined. The regularities of
the stability constants with the number of lanthanide atoms are also discussed,

Key words: lanthanide complex, stability constant, complexation, solfosalicylic

acid.
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S, (ARG 1AR (29 190K 2 WATHIL R 2% HEAR (LW B b 4
Bi Zuatas (bEEA, BT LA Tt — LRI,

B

‘a r‘ L1 LT 00 8 & ¥
g s
£ :
= ..".'
"
L $ |
\ I : 9 100 l':f] ] Ik
50 100 330 200 250 By 12 o)
Bl 3 Bi-Pb-Ca-Sr-Cu-O f& ZHIf il 7 fF-S i i = B 4 4XRCH BiCaSrCus Oy kY FEREZESRASK
HUBEISE TR (ST ik 48 0 22 EA (L SR UL AT B R AR LR
g2 I ED

3.3 MESFHEERESEENKA

it BB B AR Bi-Ca-Sr-Cu-O (hR, T i3 ATk BT bR 4 R B
I RIS, eI A S R B B B A MBS E. & 4 LT
Bi,Ca, Sr, Cu JE/RIEJy 1:1:1:3 T 2R [ 2 L PE AR IR ST PR 785 T A 5 HL B 09 B R
(B 4 ERPHEE, RERESRGO - BA, RS AU T R R AT B
PRE ARG, AU RS BRI R E RS,

AT 3 BRI A At SR SRR R, BAT LA, WA A T E
RHEHELREE, X &X4H Bi, Pb, Cai SriCu.0y R Kl MAEAE A RS
180 5, BUR T (onset) Fl T, (mid) 23 BTk 115K F1 107K, jfii HAEL00KN , HUFH JLF-58 4
VeB|Z, RETFARS IR AR, {E20IE 2 LR B HIE i = 880K, {E— BB A
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Higesh, T.. MASKE 7K, Fipesin Wsk— B4, T. . S8R w5 103K, Rifk 33
BB T AN RAEE, BT R, RRERESETEDSEREFRETEDNRE,
3.4 Bi(Pb)-Ca-Sr-Cu-OERANYEEHSHRABSAEXR

SEWAER, X Bi-Ca-Sr-Cu-O AR H, HNERE KSR SH UL R,
Wz AR EZE YR Bi,Ca,Sr,Cu, 0, 48 (H5-1) . BTFEXRR, REEHELHH
a=5,39A, 6=27,034,c=30,60A,

EEELHET 4 XA )4 3 % Bi, (Pb, Ca, ;Sr, ;Cu,0, f1 Bi, ,Pb, ,Ca, ,
Sty Cu O, LAY, EXRR, B HE0H e=5,37A ,6=27,184 ,c=30,56 & ,
H XG5 ES Bi,Ca, Sr,Cu, 0, 4250 (JB5-2) , ME—ARRZIERMESL T —1d 1l
J3 2,80 ZEHMEIMT AT G, B 6 I Pb iy R EE 4 BEAE BRI X Bi-Ca-Sr-Cu-0 & &

T e 1 1 —Bi1.5Pbe.s Car,55r1,5 Cuz Q»
2 Z""Bl].spbu,‘i Cay,s brg.5 Cu, O :} 33 'é’ mg Ec, =P QIC, P‘az
& i 2l Bl g SaRa
Eis % rrﬁ 2 5
4;;,;.1* e I i‘ VD e T i 2 =bry. 2Ibu 3Ca,s Sr:.sCuaO,
= 3 —Biy.¢ Pbe. 4 Cay.s Sr1,5 Ciz O, o MJ_AW
B
2 ]
Rty ; ,
4 =BiCaSrLus Oy
i,
H-L "AJ_-? <. A '
10 SRy 40 50 60
24
¥ 5 Bi-Pb-Ca-Sr-Cu-O {RZEHT X HHERAT4HE R € 6 Pb &R fiipans %t Bi-Ca-Sr-Cu-0 (K ZHHHIE
*15 Bi4CasSr3Cuq Oy 40HE, £ Hil— 4 i 41 TR R

& (d=2.80A)

4334 PRI R RN . Bl PD b, 4K 006, 167 i1 2010 fif g i BRI iR, {H
2. 80T WA TE WAE Sk, WSt by Pb BHAOWE BRI H A RER B A R0 15 IR B S
(F20e4-6) , FTRYPMMIE AT TOE, HMEERAETZH, BRETWHNL:
(1) Pb#E Bi-Ca-Sr-Cu-O fhz it BUX Bi (94 B, (2) 4 PbjJEm “433449” ,
BIRIEAH T, R ST R R, & % 1E & Bi,Ca, Sr,Cu,0, 1 Pb,Ca, Sr,
Cu,0, WiFR— Fi AW EGEER, RAFREMRISE, BRHT P AT 2 W

s, BRENERR, TETHRESHE,

4 &g
ORZE il & taiE, AR AL 4% Bi-Ca-St-Cu-0 RREPIHEEMEBIE S I
AL T 100K (BUEY, {ER530 0 bR AR 19 i 45 4 LR A% B B2 45 B BE A0 T FBI AR 2 %2

(=

48 ¢



@Pb B AR T IS, IR T T 103K Sk, HHE A
AT, S RBE—RERRAG B SRR, @F Pb 5 PbFE 4334 iy
X—gHRATH AR B, —ARWRAHS T4 d i 2.80 (fTaiE, R H
Bk— R, BERIZRAN TR EENETZ .
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High Tc Superconductivity of Bi—Sr—Ca--Cu—0O System

Chen Zuyao Chen Jian Qian Yitai Pan Guogiang, Zhou, Guien
Sun Shifang Xia Jiansheng FanMinfu Zhang Qirui
(Dept of Applied Chemitry)

Abstract

High 7T'c superconductivity of undoped and Pb-doped Bi-Sr-Ca-Cu-O system is
reported. The relationships between nominal compositon of the system,
preparation condition, phase and superconductivity are also discussed. At appro-
priate preparation condition the phase of T'.. =103K, obtained in Bi-Pb-Ca-Sr-
Cu-O System, is almost identical with 4234 phase of Bi-Sr-Ca-Cu-O system
except for individual diffractions.

Key words: Complex oxide; Bi(Pb)-Sr-Ca-Cu-O System; High T'c superconduc-
tivity.
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- B ER) EE _HESY
| RURAEE R S SRS
el RER EE BRK

CH BAEEEFR)

i | el
X RA S RN ek B AR A (V) Aedk (L) #94- (2-kvidn §) )
RSB0 &0 R BN iR &id kB oAl R ik = A E 63 ik, ARt
T BT AT k4% R T AE W) K69 KL E 2 0,05—5,0ppm 41 (V) 420,05
—3.0ppm4E (I1)5 JLesd# M (AR =2:131) 5] 2 0.3 40, 4ng, %
B CER T RS Rfesh e il 2,

XKEiE: AN R, 4-@-Eellg K) B XK =dr, BAaSHik &iE, A4
HEAL ) @ik 247 .

w A ks (HPLC) Gl M FE VUL S Y 208 R0 4 B dzE . 4k,
HOoBEMWERESEE T2 ZHEN, XM TERESRE T SHEIRN £ k&4
Yo, EEENREEEEMAS LT B, KPURIN-FT MR, Pt &,
PLRBEIZ T R RN BERRCR . KX R TERAERY ),

B itk (RPHPLC) B, R e, Jy M EIEirehat . RM
HERITAERN ZTRN K G, FHPLCHBMENZE, REALT, Yok, THmEH.
s hE P ARRERUATAR RO 25 7 AR S R AR e . B . S8—JRJhmenfkt =21, 4- -k s
RO EFER (PAR) ™ g e gkl 2t 0,

V2 T BEBE BIAE €8 B T 08 RE SR, hiERTHeRESWHHPLC
PRCEER N, 4- 2-MEMRED AR (TAR) & kZ SPARMEGL, [HiRG4 2 &
HE REE YA TR, T RT SRIEMAHIEFRAK & b, TAREP 7 i 4

198859 H 2 HilgEl.
*  hER 2B b2 e T
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HE AR TROCEENED Y, HESHhREE, MiteEa THPLCHIZ.
AICHFCHL (V) gk (1) STARKA HrokkdifirEfRPHPLC Sy £k fE,
g 1], RPHPLCHEppbZ i LA SR TN,

1 EHS

1.1 {48
AR S I8 I e FR AT S PD—1 B hh- 7] A JECRE 4 T 2%, R—1227T Rig 3% [
C—R2ABIF 4 {0 LC—4AR HPLC I (s HASHAT R LT A UV-240 3
ERRACET (AASHARD TR ¥ WiEs 721 BAHK B 7 (b
WIS RS e B s ) pH S—2 B SRR e Wi s AR ) pH
WE, kAR 10 pm g Shim-pack PNH, #, 250mm x 4,6mm (HARBHAFD .
1.2 KFfER
(V) FRMETEN: WEFIRINH, VO, (SO#rgh) , WRT 1M NaOHpgrh, FRBiRR
W BEMBRIEE, RBRE—mAR, & () REEK. HR—ERNESES (99.99%)
VR YR BT, R EETE, FKERERELEMIHMREE—EHR. TAR (4
B5979, Aldrich Chemical Inc., USA) MM IX10TMp H B EW. MBBRE
0.01M Li,SO, # 0.01N HAc-NaAcZihs (pH5.0) #H §E-7K 25:75, V/V) &K,
i g R R g8 s gt
1.3 XBIR
T4 0,5—50pughl (V) f10,6—30pg 45 (L) MMMEBRIER K AERARK F 2mD i,
PN 2.0ml 0,1 M HAc—NaAc 22 rivik (pH 5.0).,1 ml196 hERFER IR, 2 mll x 107°M
TARZER . BIRAERT /KB RN 20 min, HEROSHIE, AL ml I, FKRER
10,0 ml 344847, FJ 0,45 pm FLE2 105 VB RO 45 v ek 08, TR 20 pl A A iRE B,
EARREH, BIRE 1,0 ml/min k. RO %A YT 545 nm dbAe T, PLAN BRI R AT
TR & A I S A

2 HBR5WR

2.1 FEWBAERTAT R 00 TR K B0k
: T &4k BRI pHA,5-5.5 () 0,02 HAc-NaAc Zdiggirh, #l (V) M) ¥
5 TAR A pkfasE BREE RN A %A Y, FRokBiks il 7 550 nm f1 520 nm 4¢,
He S ScERy ¢ MR, S Wt e T SR A R sE A — B, 2BFIS45 nodfRIET
wAWR AR, TREBEET, fl (V) 75 TARRRE., TER% 4T, ZHRNE
1%, 7180 min, HRMH 554, BHHEFETFHHKER 15—30 min, RN R4k
(1) -TAR & i WL B, BRFIA SR RS HABea TR, W & Bm
) Rk BER R ANT 50% . TARYKEET 1x107¢ —1x 107 MyEE, X&& lepm MEL(V)
fizk (D RN UG EEEEN, SRRSO DREES— 2R IE N ERET
B BA L,
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2.2 mEtEhRERENRE

e

TREIRI NI, 2y

(3]

—
(1]
T

sl |

" _o—*®
"__/_ o
ey (G SR s
60 40 20

'i’ﬂ?s’fs&. %{ V‘t’ 1;’)

5% /7)) HIEE,

B 1 TR A

2.3 it Li,S0, REHME

T Shim-pack PNH, 3%k F, B9 T
ZEEA, NFPEL, ZRFRImERER 5K e =
LA IR =R R, ERsiE, &I
BE-RIERE T T (V) Mgh (1) 1y TAR
B aEs, {EAEMEas B B e vk Bt xkr
Hi (D -TARBEHERE B i R4 B
7, HFPERWREL B 60% i, 41 (V)-TAR
BEYAH &, Hit, FTHIHEHPMAE
#0.01M 1y Li, SO, fi1 HAc-NaAC 22 i 51

(pH5.0), BRHRRRIKEN &4 5 78]
(2 (P 1), (B Jy 1.0 ml/min) |
24311 PR B T 1) ot P RS 3 i 38 I T o 2>
X SRPHPLCHISR—B, BESREN

HEEEAHOGIRYE, MBI |
HPRE, MIMBGEEAINA B, HRDTN
TERE W 4 %, F £ 0,01 HAc-NaAc 42
Wizl (pH 5.0) [y EE-/K (25:75, V/V) 3

AR, SRR BE i W B, Bk

2, B, BB T AR s b R =
1ERz, WFE T ERIx & A5 FREN, B
it e L 7 PP IR BRI T 6096 B 4L (V) -
TAR #E& i, Hi AD-TAREREY 5
R TAR () i 52445 BSTF s =28 & Wi
T A . X T B 4 T I o e

RHRBRTTHIGIE, WA Wi RIS, F 5 14 B B ik 5 0.01M (R,

E2) .
2,4 WP SR RE pH 8&m

Co (1D
o /
5 —r——"" AR
= : " A
) TAR
T e o e .
v
] PSS L 1 1
0,01 0. 03 0, 05 0.07

Uzsoxﬂi&, M
B 2 Li2SO4RBER G B AR

BT & 0.01M Li, SO, iy 25% M § - 75% Kk ahtart, 2 BHIATRR oH % b 2
o, dnHAc-NaAe, = GEMEFIE) HILH L (Tris) MKH,PO,-Na,HPY,, 3 % 41
SHRBIROIEN . Z5SLED, 210.01M HAc-NaAc Jyff; Wiahibiiny pH & 414000 159
AR, T oHLE-6.0 M, A PREABRENRAGR, HHETREN & 4T
TR e e E M T R B BB pH 5.0,

2,5 GERBENBEHS

3 RSB BT ARAOEL (VD) Mgl (1D 5 TAR 2=k & Myt ta sk SEE, H
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R I ) 2550 & 4,85 F1 10,13 ming BRI R T I AR R MR R BN T 4 5l

VIV [CocD 6,49 f1 8,03min, W] JLARELIABIALLR 4 BEHY
FREE,

_ FI R A s B RS i, ZRIAST
ERHEERFTHR 1, ZRIE & REER

IA:U. 02

TARTAR AN, TR e WA Ak & 4 T 2R
— M sy, PRI R, BURFINIT 5,
L t 1 1 ?%%ﬁ%Zﬁ’cﬁ’fﬂ‘fﬂﬁ“L‘él_b 2: 11,20y 0.3n:
: 3 9 I8 SF 0, dng &GRSR 42t 72 19 0,01 IRY
BEN R, 23 .
AT FERAL)
=1 PN e R IE 2 [ A4 A
B2 K V (V) Co(ID
WREESEE, ppm ity 0,05-5.0 0,05-3.0
PR, ng 1-100 1-60
A&, WOLHEE ml/pg 0,013 0,010
FREE, WOLHE —0,00048 —-0,00028
THHKR A 0,9994 0,9996

2,6 RETHYH

FFREBT, B—PTRETFHEM, A& Spe SUMEGNREREE, THA KT
5%, TREFHEGTR (pg) &: AL(ID, Cadl, Ga(ll), MgdD, PddD,
Zn(11), 100; Cd(D),Hg (D), 50; Fe(II,III), 30; Cu(Il), 255 Ni(I) ,Mn(ID),
Pb(IDy, pt(Ily, 20; CedID), Mo(W), W(m), 105 TidAV), 5, FriXimsmegiT,
2 Cr (111, VD) BlRMETH, ARz, FILIIT Bk Rk RN,

2,7 BRI

SR Ay i IR B MBS, R R T EERR RS A, A A AL R
B, RAEZVARTIRGGD Vb BeAbE s fREFIEIRR, 208 MR OF W EMBREE, £h
PREEES A B 45 B AT A R AT AE RO (I I E . TR R A ZI T3 2 3 .

® 2 SFENmMPLREHHERE

FE fint ABGBRERY % PRdEN, %
S&3 194 0,29 0,29
ARG 1,93 &

* ARSI
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3 &g

F 3 LI BN G W2
W oE K K Wi, peg/ml

102,6
96,5
994
98,6
_ 95,4
T 98,5
B 2= 3.8
AR, % 2,8 .

Vi A& W o =

?%‘E;ZTHS;{U’KJﬁ%‘(ﬁ%ﬂ'—ﬁﬁﬁﬁ%?@?&ﬁkﬁﬂi’eﬁ%%, A RPHPLC & B EEdS g, B2 ¥
BERRWIE T R, BEASERYE, TR ES TRORANUE. TAR 5% 20 i &R
TFLERRBENESY, BULRARERE EERET LA L TR BERNE,

et=d]
L2]
E<3)
L4]

5]
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L71
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Determination of Vanadium and Cobalt
as 4—(2—Thiazelylazo) resorcinol Chelates by
Reversed-Phase High-Performance Liquid

Chromatography

Lin Changshan Zhang Xiaosong Li Guangchun Liang Chuchuan

(Department of Applied Chemistry)
Abstract

The reversed-phase high-performance liquid chromatographic determination
of vanadium (V) and cobalt'(II) chelates with 4-(2-thiazolylazo) resorcinol
1s investigated, The metal chelates in 509 methanol solution are separated
within 12 min on an aminobonded stationary phase by using methanol-water

(25:75, V/V) containing 0,01 M each of Li,SO, and HAc-NaAc buffer
(pH 5,0) as the mobile phase at a flow-rate of 1,0 ml/min and are detected
at 545 nm, The detection limits for vanadium and cobalt are 0,3 and 0,4 ng,
respectively, The method is applied to the determination of vanadium in alloy

steel and vanadium slag, and cobalt in catalyst recovery solution,
Key words:; vanadium determination, cobalt determination, 4-(2-thiazolylazo)

resorcinol, reversed-phase high-performa nce liquid chromatography,

alloy steel analysis, catalyst recovery solution analysis,
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-EERE, 4 6-SHR
N ERE AR

EALE ' HE
CHHB2 STRR

1 =

BRET T-2FK-1,4,6-=A%[4,4]F k548 T L ket & . Hm(VA),
TUTEATHBTE (MA) fedm kil (AN) AdRAERGRE, 2 £ K
A 6 4 9b, BEEE R AGEAAGE, MR T 2R EH, R EK G 5 VAR
AR, ARBGARKAEZRTEEAYA, 35 MA, AN 2R 5, HH®
Wk R R, mAYhERpa s, @ CT &40ma R, Wit T2 RRE
MIE, MK LEThEREE, 2RHEHET T FLT.

KERiE: T-IEHE-1,4,6-Z5080 [4,4] Bpedt R, CT && %, B %) LERR
Rz,

2~ 3E-T-TEH1 36-1,4,6-=50R04,40F 4 (1) 7EHHESIRFFET, GEHT I 3H

o]

1k
'-ECH,,CCHZC%

i Ha

REREL, FESFREGHRSY, 52-0 F 3E-1,4,6- = 40 804,41 T4 (1) L
B, BALIRETEERE, ARTEWRR (D FImRfRadt. s @ EmnEey
W, 9006 R LMK S 5T, XA RS EY, REWNEHE 5IURIER
MEFHEWORR, B, BETHAREEFHRATER, g LETF = % FHL,
REARTHRE, TUESEEHRENERERMETHH BN,

* 1988411 A12H I E].
* HEHFERMFELSIE,
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1 BB

I . PORER IR AR AN AR R 245 M0 R 28 B 5 b R B R, RE
BOEVKAEPI R . bk T 2T 3E-T-E W 26-1,4,6-= G004, 40 45 8

(V) $JASCIRT 1 T T E R

1.1 RRERE +

SVA, MAFIANRSRE R RAEE G AT, BEET KN, ANFRIS] LR

—EWGIBNEE, KE 10m]l M, ERHETHREARGREEAR A ZE S, BRER
", HE, BEREEEE—ERENHED, BTENRAE, BREBEESHENIEDSR
W, VUEHEF . FREMET R R, RRIMAERS, WHRHRRE Y, K3
50°CIRZEPLAR P T 48D, Frw 3L IR0 45 WA RE.

1.2 SESRECEEEME

BN (BR1) SAN G 1,2- R, BIRERKFE 0,3mol/l, &4 A 5 0
W EEM 0,05mol /1 BeAe 3] 0. 25mol /1, REWFERE S, FAENERY GRE SR
HEEVHRD MAES LR PaME, B3R EtER, BREU 1,2-24 aEhs
te, SHRERPANKERRGANGRGBIKE, RE3—kaCT BHEEE) &6 9
fr) ZESMI I3

2 BR5WE
2.1 ARERBERIFEBRYEN
# 1 HBEIT, VE5VA, MARMANK LR N

SOEAGE SRR WRARN  RAMPE M, NANTEAK
7 e (mol %)
T M, M, T(C) 1(h) (%) e ST T
1.'T VA DTBP@) 120 18 52 50,0 46
2 I VA AIBN@) 60 32 29 50,0 33
3 1 MA AIBNQ) 60 1.0 80 50,0 29
4 1 MA AIBN@) 60 2.0 40 66.7 31
s I AN AIBN() OB 30k0 75 50.0 46
6 I AN AIBNQ) 60 10,0 30 66.7 A7
7 W* AN Ad e e 2 50,0 .
8 T AN £ 60 50 10 50,0 47
9 §°¢ AN AIBN(@®) A B0 28 50,0 48

a RBILHRMTERMT I, BRESUR I RAR R,
b ESIRF,EZRT, 52 M, A REREY.
¢ FEFAPRYEERA (0.5¢ 4k /ml),
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BOWETHBE T, N5VA, MATMANGRERR, GRIITFEL,
HIR 1A, BRI SVARRIFILIE, REPLRANE, BN SRR A 1 B
R ?“1620‘6 109ppm REFFAER Wb, 43 BIR EHFRSETR . MRmGER. HHR K IER
RS RFFET, LZETHOR 1 R EIr
N, 4kToBEfTEE R, AR T AFmHEIEM
ZEE IR G5 M BT (1), 0172ppm BT Wi R

: i VARERIERE R . BRRARISh, B A K
R i fo 2 HE R e, I BV R — 2
AT AEaal ‘ I, AR EHE LECRENEAY. &
_s___J_.__.LLJEé\_ §131ppm KbAEEERELIEIE B T &S
20 10 120 8 RIERGRT MR AT, B, %R

| acppm HA VBt 4iiat,
B 1 SURLS VARSI HRERBON (CDCl3) MR T SR REAN T MA JER
sl 5z Eaa it ]

%?JHJ Iﬁ“%@cﬁ%l’ﬂ PHIRE 2, 3. 7E0210ppm—150ppm 2 [ FoRASEFORERERR L Ik i,

Wﬂrc =yt e -‘-cHz(lLCHgCijz {—CHZCH—{'—CH%(‘:H;CCH&H ;-}—-
o B T o
\B‘CHa CH] H}

7E 0131ppm, 083ppm AbiyBICUR 4 HI 2 B ARER IR A2 L OBR Tt AT ey, 7ERI 2 ke,

Y

- %

200 160 120 20 40 0 200 160 120 - 80 40 0
: 4 ¢ ppm) i 4 ( ppm}

A 2 YHKLSEMBIRY R ERGHRRN (CDCLs) 3 PGRISARERRRRDBERLRMN (CDCs)

0123ppm JERFEEMIT i, 7 0170ppm b7 MARFRIERR W W i, BEBIXPIA LIRSS
NNV, VIS,

-feu,gﬁijcﬂ% -}cnz%t)-{-wéﬁ*é
H; HS

U “CH,

n 00160120 a0t
4 Copm)

B 4 REIVERBIHIRYM SRR (CDCL;)
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S 2T EERH IR IV SANSESN, B R BRIt Rpl (ﬂll@d) . HJ Bl zxﬂt?’i
0207ppm, 173ppm, 128ppm 7l 107ppmﬁtﬁiﬂlﬁ€ﬁ!ﬂ‘, "f'ihﬁﬁﬂfl,wré%@ﬁ&mﬁ. EE% -
SRAIZAIAE, O123ppmy I EERIR I e, XTSI IR R A R ]XFJT‘TFJ’J ?if :

i 8 9 4
'fCH;(:EHHCH %CHZCCH$H§+CHZCCHZCH cocuzgna)- it ]

Bu #BO :
K

BB SRTND, MRS B % 5 35 % M I-VAL I—-AN, [=MA &
¥ —ANGRIEAT . W. . FIEFRNLEH, AR |

mmﬁfKTu%w,+¢NE%%L&¢uﬁTmﬂ(2).(3)%(@)%%%
IR BB R R« | =

-cnzg ~CH di g2
w-\CHz HCHz { 41. u % '
. CH; HCH;%CH‘QH@ ' i
. mgH.EHCHIECHZCH{?H%
o

nBU
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Copolymerization of 7—Methylene—1, 4,

6—Trioxaspiro(4, 4)nonane

Pan Caiyuan Wang Yin
(Department of Materials Science and Engineering)

Abstract

This paper describes the copolymerization of 7-methylene-2-methyl
(or n-butyl) -trioxaspiro (4,4) nonane (MTN) with vinyl acetate (VA), or .

methyl acrylate (MA), or acrylonitrile (AN), The structure of copolymers is
identified by analyses of IR, 'H and '*C NMR spectra of copolymers, The
results indicate that the copolyerization of MTN and VA takes place, the
repeating units and their relative amount affected by copolymerization tempe-
‘rature, In the copolymerization of MTN with MA, or AN, the feed composi-
tion affects the yields of the copolymers, but does not affect the composi
tion of copolymeys., The CT complex may participate the copolymerization,
The copolymerization mechanism, and’ the effect of substituents on the

reactive activity of MTN, and the structure of copolymers are discussed,

Key words; 7-methylene-1,4,6-trioxaspiro[4,4]nonane, copolymerization, CT

complex, spontaneous copolymerization,
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Infrared Study of Surface Species of CO and
CO; Adsorption on CeO,

Fu Yilu Tian Yangchao

(University of Science and Technology of China)

Xiang Xiaoyi
(Anhui University)
Abstract

The formation and reaction of surface species of CO and CO, adsorption
on oxidized and reduced CeO, samples were studied by infrared spectroscopy,
The bands obtained were assigned, The HCOj3, HCOO- and COZ2- species
“existed on the surface of samples, Two forms of HCOj3 species were detected,
cone was stable at low temperature, the other was stable at high temperature,
HCO3, CO%- and HCOO- species could transform each other at different
temperature, It was observed that CO was oxidized to produce CO, gas on the

oxidized sample,

Key words: surface adsorption species, CO adsorption, CO, adsorption,

surface infrared spectroscopy,
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Study of the e'e” Pair Production Near Threshold
Using Double Crystal T-ray Spectrometer

Lin Xianghong Bian Zuhe Tang Xiaowei

(Department of Modern Phsics)

Abstract

The Pair cross.section near the threshold of Y-photons in the elements
‘Al, Zn, Sn and Pb has been determined using a 2,7 #Ci ¢°Co weak source
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instead of a strong intensc source, The resuits s‘how tilat tile pal;r Erosé
section near the threshold is represented by the equation o= (Z +aZ')e,, We
obtained the value a=(1,6240,30) x10~* for “°Co source, We also obtained
the absolute pair cross section of the four elements mentioned 'above by
comparing °°Co weak source with **Na source, The measuremental results
are in agreement with the published values abroad using °Co intense source

in the error range. The accuracy of the measurements is roughly the same,

Key words, pair effect, cross section, annihilation,
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Discussion on Transformation Formulas Between Complex
Compliance and Creep Compliance, Complex Modulus
and Relaxation Modulus in

Linear Viscoelasticity

Liu Xiaomin Tang Zhiping Li Xinzen

(Department of Modern Mechanics)

ABSTRACT

Based on the analysis of the transformation formulas from J. J. Aklonis
and W. J. Macknight, W. Flugge, F. J. Lockett or J. D, Ferry, a set of
one-dimensional transformation formulas which are valid for all linear
viscoelastic materials, are suggested, The transformation formulas presented
here can be or under certain limitation can be, equivalent or derived each

other with the existing formulas,

Key words; viscoelastic theory, complex compliance, complex modulus, creep

compliance, relaxation modulus,
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MTE IR R 45 GDBS iRt 555

R F RERE
CTTEES

1 -

Mg —A s it I BM-PC F %3t 7 A éd o Bl 252 242 % % 4. GDBS (geograph-
ic data base system ) , vt A /K#c., B LK% Hkaed x5 QRPA(query
by relational and pictorial Algebra) AZIERZ4 65 F TT AL R Bk & i
Foudkrk ek, QRPAZAA 2R &40 £ B BRI N, Bk AR & 5 $33 H 8)
fes). GDBS sk dhtr 243 CETHE, EANRIRIEREF R4 T A IR
7 MR AS 42 L E AR AL E

ki, FEAK, BWEST, REALR, HIpH, BERE,

1 &

& & B P R A BT AR A R, 1974 45 Kunii B3R di o HATR TR B £ 1w
REAFARERRDL, W, XREBHE-- LR, BIEHXEMRAIES B EENH
95, IR T W SRR RIS HE DL IR0 R B PR MR AT . JuHR 1976 48 PP,
Chen {2 Hiffy Entity-Relationship Approach J5ikt* *, fREFHIRYET BT BHEHCR B 55
SR LR BB R 3k 47 41 47T o S 1 A 201 [ I 2 S AR 45 4 . TR B R SR HGR 4 1)
TEHIE PEE MR T E X — Mk 2z HA LBt (enterprise schema) {5 B4 B {E
Skt R AR, FEPLSEHER SR a2 MR E, E-R Bl EEERE & i
WA TR, BEEERERSROBIEEALECHBRRER, AT AZERREEE
R A B E R B SR, SR buldr i, B5VE IR PUR /N E S B0 19 T
&, MTHELIOESERETRRARTIH LRSER, RABKEIEESAR, ERHPT
DA R T B A N PR %, W D T (0 b 3 5 PR e i o 0 S A R E B AT A
HEHEAE,

AR GDBS 2% R BEER R R, @ B ST AREN (B ik ®
FBEURRIE ) HESEL LR, #ENERTERLIENESRARER WE, #

1988412 A 31 H Il F|
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SAESD) | hinbegsEE, GDBSRIES|LERFMERXABIRTIERE.
2 BERRD

(AR R ER A, SMEKROERAE. BT TR LR EREE,
ﬁm&%%ﬁﬁﬁﬁﬁﬁﬁﬁwﬁﬁ.%u—%ﬂﬁ%mﬁ%&%&ﬁ%,ﬁ%~ﬁk%ﬁ
B, TR T L Ha kiR, MRDRLBRIENWAT.

2,1 BREERT

FF 4B, GDBSZE SR M H A IR R A

LBAB [ orART-X START-YL END-X | END-Y

X, Vsl e v,

WHEIRDRBERE, BIOME—BH, WRRKRnbREREREETEN. b
KR CIKIRE R, LM RREBRE CGEREN) , MHETNRERGEE, REQ
A, ERNFRMHRREERES, EEREOHERRER.

LT HER&RE, A, SRR EEEE XL,

EX 1 —RREBRVP—ADHTHERERY (2, y,u,0) , HH x, y 5 HIAERREEBE
i AR ERRINARER, u,v 4 B RILR B 4k B R SR BRA AR A A AL AT

BX 2 HPUKRERP=(x,y,u,0) £, HHx=ublRky=0v,

Y 3 BERI—ARRBREFINV .V .,V HPE—RBLBIEET 55 M

I) u;=%;,, IRV, =¥+ AV ISR SV iR AR, =1,2,,n~1,

1) BRSH I, EREFRNRERBHAHEE.

ZERRRIE A RREBR YV, RS, FRNLIEAARREBTV, WAL,

xEE, FIAEREX, AENARBEBHERTURSR—PTULRRON AT,
P26 2R B AR S5 T SR A7 f 2R AR B e R IR S 20 Ik R B AR SRR AR B, AT S VB
SMEXH, AEHIN—HREERRRZE.,

EX A DRV RE—ERAENSRRER.,

B BT ) i kR, X T IR 2 1A i MR DO, REEMSFAEFEM,
%E X RFFHEH .

BN 5 IR LR AR R T A A R — A B A B X

1) KRERMNTHELRRBEENED, ) EERFATLREAHE.

BT, — [ A i SR 17 T I 3 o 1 2 TR0 A 10 a0 SR BT 46175 [ B2 L

REREEREE ST EFESEAERE, —ERFERRA— KR, PR 27 B
BT R F M B SBAR I R E RO TER IR ,— it Jo 48 B PR RS ] T i
E& BT, B, ERLT—RE e EhiE&Ba e AR RRAIREFAI
BB, HABRATHRERBvALIE .Y, . ARREAEARRRDOT:

(L1 (3X)@Y)3U) EMIRXYUNAYSYIOANTVSVINTSYIAFSV )1}

BT T RBAEREE, FANOHNRBMANR, SXEE, PR, REDRSH
KRB R LR B R PREE S HkK,
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2.2 BREHHR _

EREIRERY GDBS q“ﬂ'hf%ﬁi% I b FR I XA B R S A B S B .
M TTBRIX AL, ek, REH, kA, s, BRASHUEA . &
SRR AT . FERE R 25 R RIS R B L R, SRR T — A% AR

X P LA R B B SR B A E I A (R RN RO s Stk ) . h TR TR, &%
AEE S F RE ST, BRI TR R ARG T4k 44 i SE B 2 504k, BFltn/NX
I RERTTVEE . 43 BIHE &R DA P i 3 PR PR SR B IR T — AR R rivers, R
BT roads, railways PIK forests %, —iREZRT RIS RETATEE, WAF—
MR E S, BTRIA RS HTFAE, ’\%?E‘ Wi B, WhaFEUERE B, 5 T B

. MRFERETEMELERRE—E, RXEE OkE) TERWRRES,

79b, £ GDBS mgi, RATHEI TER/ERR KBS Bi0MiR45 . Minnsky 4
mﬂa-nuT}tbﬁ]‘rﬂiﬁ?‘i?ﬂéE{Jﬁ@, ﬁ&'"f*ﬁ;’ﬁ%ﬁl%%ﬁﬁ%m ERREFREETH
BB SR —Fh AR BAREN ., Tl — R A 2477 T i slot 41 ik,
H 7 g ka0 ﬁuf‘%&ﬁﬁ%éﬁa‘%i&ﬁwﬂ ZRER B EBER RN, slot FIlITTHP) 5%
FHAROHBEEIELR, ERE AR RN, XESER TR, BB EmRD
VAR ERUR R IR a0 3R, BHE T wr IR, XSS R kR,

line

A-KIND-OF: RANGE (basic entity)
CLASS: RANGE (integer 1-10)
PARENT: RANGE (charater string)
IF-ADDDED (print _he name on the terminal)
IF-NEEDED ({ind the value using procedure CONTAIN-IN)
LENGTH: DEFAULT (integer-range 500-60000km)
IF-NEEDED (get value by calling procedure LENGTH)
TRANSPORTATION: RANGE (the transpotation ability of the entity)
[F-NEEDED (ask expert or investigation)
[F-ADDED (output value)
B 1 4EH line fi73E

GDBSRL#R M T =R AES, MIELR, SAEZRMKIRAER, ER iz e R

BHBHRAREH— D B R FHE 2 > rhte),

3 BRUEESRAREHES

3.1 EREEEHEN
@msﬁﬁmﬁﬁﬁﬁﬁ%%ﬁﬁﬁ,%%ﬁﬂ%%?%&%%ﬁ%%%ﬁmm%%.
BX VU &E—AK: D,,D.,,D,, XEHEFUFHRG., D=D, xD, x - xD,

HAH-RILER =M, D$ﬁﬁ-*?%£”%ﬁ—A%%,ﬂﬁRnﬁ%?RWmﬁ
ERREGRNAS, M EREXAETRY
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R=[4d, ,ds,,d, | <d,,dsyyd, >D'€D]

& R=[d"|d€D'€D], Hh d,,d.,,d,) HERRHY—DTH (tuple),

ERBRW R A G RARN—EM, NEARERABHXANR, REBILXRAZMA
MBS AR . ML R BRI F R T RREATRR—XN Z R RE, XA
LRSI GIURERIONE , drsdlsit, AamEGmrtt. RS TFERNE
PR RERLR, BRI e R A S . AR RRTERENBANES. BAE
B RAE P R EIE R, X265 B0 peny 74 UL R E B R AR SR B H—
AFRR.

XABRBRR—DRROBEEFY, LRPEEERARARERMEEN—AXE.
o e Z 1 24 B LA 3 R AR

GDB S B S 88 N0 F '

IMAGES (NAME, ID) RONAME (ID, NAME, ROID, RO-ADT)

RANAME(ID, NAME, RAID, RINAME(ID, NAME, RIII, RI-ADT)
RA-ADT)

RESNAME (ID, NAME, RESID, CINAME ((ID, NAME, CIID, CI-ADT)
RES-ADT)

FONAME (ID, NAME, FOID, CIID, RENAME(ID, NAME, REID, RE-ADT)
FO-ADT)

BRIDGENAME(ID, BNAME, BID, ROADS(ID, ROID, X,, Y,, X, Y,)
BWIDTH)

RIVERS (ID, RIID, X,, V,, X,, Y,» RESIDENTS(ID, RESTD, X, Y X i)
CITIES (1D, 'CTID, X7, X, Y,): "BRIDGES (1D} BID R B aXa 5 Ys)
FORESTS (1D, FOID, CIID, X,,
Nk i XY
2 GDBS ZZMIERER
i RI-ADT | RO-ADT, CI-ADT 435I river, road, city fiEZRHER,

HTHRE S & A2 A ERER, FIHTEZSEHHIK 1S-A f1 PARENT 4
SF sk LA I &R B B S Sk, R T RIS G = (V, 33, P,y S) SRR AR R 454
s E NSRRI S& IR FORE, SHRIA,THP RIBRN Q— 9 (2 HIELILF,
R PEERNES, r RRERGANBERE, T A0RSRIETH—1 %0,

8

N

-
L]
N
SR f
PR SO R by KHR R R
© PR S R A A E SR E T R, AR BB A R A E RS 45
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RUBLH, MEMEN 1, RPRWH; REMEH3, EPRUKS. 7EAESRIERS
RS, IRBIZE KRR ID 5, SIEREERSSKE, RTTRIH S S mRTE 2
BIZESS, BRI F IR E S —Nt mapping, T EL S KRB EER,

3.2 BREHEN

EREERER, HARNURTRER, —RIOEASBRFEENE 2 1 7 5. 5
I, HERIRRIGSEZREE, 08, SREEUREMNNAS. AEHEZERES
R, TR R ST 10 [ S5 ity 26 R G D 38 7R il — A 26 BB B A

RARRE A BT ERIE— I RBEEA—A AR, HiDF R 7 B %
AR G- , WXRNEG—TANRET — Mo R R M b rie i, GDBS
FRYEAR) AR P AR 7 4R 10 302388 T 4 RIS B3 4y AR E R R 4
HEETUTFREER: X, SCERE, AN, DRKE. BEXE. DRER, o3
REE, &k, EREETINEN, BIMNECIFENEHNHIIE,

GBSM&EX#ﬁE%ﬁ%ﬁ,WTYW¢WWTHLmFEﬂ.E%I#E TFr
B SCARRT T B 55 B X AN 45 S B AT LA A P e R B P R R e A T
R, FEACEEAR PR SRR, RS PR M E R R BRGNS, B
AL AT LA 3 8 5 R e S 1 BTN 43 L e S A 08 T R i — B A B

EXHTRGEH, BABAEA:HKREYR 1024 bytes (24 blocks) 30k 7 45 4o
LSRR AR BEA BRT GESRAREE) o Bk MO r i B3 B 40 4L . SRS LR 34
ﬁ%gmﬁmﬁﬁﬁm.@4mﬂmﬁgwu%zﬁw,mﬂuﬁﬁﬁw<mﬁ@%%¢m
KR o BAERIRL RN 2MB BRI, XL EER T —4 block F
KFMEWAE B, F—4 block M5 %S % (usedb,, usedb,, nextb,, nexth,, free b7,
freeb,), used b, Fflused b, fKigRE IR % T £ blockfbyte;next b, finext b, 35 1

T— AN AR IR E s free b, fifreeb,

MRS L ER L 1 A FRRARE . XA B % 4R

fﬁ/ ;ﬁf [ T— /451 5 W%, W free b, freeb,JF

i 72 ! ARG T AR R, WA RHRE
[ & 3o bk ' RBR G, WA 3 FrR.

mext S 15/ QI SCPR RO TR B B B

free | A7 TP B LS BT I [ — B e 2

mmzj ' L 24 7 B SROR P GO AT R MR b B

i, GDBS R 5m] LR 3 #k 77 0 e it 45
B (RS P A RET R A E SRR,

B3 EREIE SR

4 FEBRERBSEKE
(mBsﬂﬁﬁﬁﬁﬁﬁ(DML)ﬁ%ﬁﬁﬁﬂ%#‘%ﬁﬁﬁﬁﬁUEﬁkﬁﬁﬁﬁ
X =AM, GDBSEBERR/EIE S 0 R B BILI6]. FIHERS A %354 H TR i T ks
Ax Bl PER HEH
(1) OPEN §T7r508 B 64T B 10 J0 38 1k T4 5 (2) CLOSE %R,
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(3) REORG ¥ifi Py 447 (4> COPY PEEmbditfs B0 s
(5) CREATE g~ EEER s (6) INSERT EZRERICAHIERL T 4;
(7) DELETE MR ckpvdt  (8) MODIFY Bt RCHHRREITLA;
B ST 44 :
(9) SORTUP JFp#EFls : (10) SORTDOWN FfF HElls
(11) LOCK kR Pr—E .
B: XRNRBEH
(1) HCONCAT ¥R IEBM:ME (2) VCONCAT F—PRREMEANEEF

HIERGETRK A i R 55— 2R R
(3) PROJECT =, (4) SPLIT fidf)m Ao R0 3R 45 1#s
(5) PRODUCT 4k JLHEHGEE; (6) SELECT kXA PHREREL 41
At )
(7) DIFF RREZEEH, (8) EXPAND ¥ 7536 R i @15,

C: A HIE
(1) STORE ##fE—3R AN &ME  (2) PRINT JTEISR AP o4 (E B
Hotdl;

(3) DUMP #TEN#A #2145 B (4) DISPLAY SRS,

BB EEE SRR E RE RS RN, XB, ROE BRI
RS khe R, BRukshb, ANRREREAER, HEESTESHFRRE
X=X A E SRV ENRNHETERRERE, RS ES RN B1E,

(1) FHHELBRE (LENG-L); (2) REMHHE K LENG-R);

(3) HEEKMEENTRAREA-R);  (4) R&EBW L AR E(CENT-L),

(5) HERKKHRLEMLE(CENT-R);  (6) ME%k. KigiR ER@OIST-PL,

: _ DIST-PR);
(7) BBEXSGHEAERDIST-LR); (8) KBES&RBEMNR/NEROIST-LL),
(9) iRz EE (DIST-RR),

5 ZFiIES QRPA

GDBS Z#im##iE s QRPA REVEE SRR ANEEMZ LiY, FHATER R
HiE ST, HEAA QBEMHE, QRPA MM /264 R QRPA f1E 22 1 H,
TEREB IR ST, R 55 A A AR 7 slot, di GDBS [l RRMER — 4
FE R MBI P OE R (SERIETBEEE | SR RIEA AE R, TR A
G RER, WATRERNERETARE. X, BURSABENEL I,

FHE LAGI T3 QRPA @y S5, :

B 1 SRITERIS, cityl ROEFIADRIRECID =70), 3 BRHm4,

........................................................................................
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ST
it e s
s 1D f1 CIID e e, “P*An“DIS” 40l muR T AT GR
Bl 2 ORHBLFREZ v =200 175000 B 4 7.
e
TR D P s
e e
| 23 | _42 | |>200] |>200]
QRPA ¥ ROAPNAME & 2 r1 385 2 36 350 4% {100 108 B8 & AT I ZE 208 |-,
Bl 3 WK% E BRIDGE thigirie bridge 4
| BRIDGENAME [ 1D | BNAME | BID | .. |
| -~ .DEL R DeEl
gn2R bridge 4 £ 7E bridge HE 4 R ek it Z g, W RZGDB St bridge #E24
RERKEXRENP R bridged (U5 LE Bk TTHME, VT GDBS Y SE M,
E@%ﬁﬁ%%mm%T,mWA%%ﬁﬁ—%%%ﬁﬁW%ﬁ%%&ﬁ%%%ﬁﬁ.
QRPA Jitsb B E # ol KL R B 2 AR SE R K frame Hif solt xR, gk RH
?ﬁﬁﬂﬁmT“MmZL.WWAﬁﬂﬁ@ﬁﬁﬁﬂﬁﬁﬁﬁﬁ%%.
B 4 IRHFESH 75 WE SR RT 1.2 km o7 5 % %

RINAME | 1D | NAME | RIID | ..

....................................................

| LENGTH | >1.2

; 5 |

REAE SR SRAT BRI SO, AP R e T B A 1 A TS A2 . AR ek TF-
NEEDED RHHMIFT 7, [F-ADDED J2 i #irhBcii 8 % ok sh i Do i 72, & %
W5 RANGE JoRm M B ICES, (580 GDBS 2 Zuiv s Pe i g, TR ES
QRPATT 25 5 Hbsm 5 8 K Rl AL sl e s . 4902, FERBREMXHARZ 7, k%
W XB B ST U, LU 20 X2 75 T A 0 B i T X I R TT A iR 2
A Y PSSR R 45 11 2% 3 DX Py 25 i 3l 159 T AT, JEELAR PSR S B,
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1?'1 5 RHATEE R4 cityl (1D =12) Hufrf i, ik, A EEmeEl, }f-ﬂﬁi
AOX M e, BREE. AR AR,

'CINAME | 1D |NAME | ...

....................................................................................................

....................................................................................................

] TRANSPORTATION | 3 .SUM .DIS
Joshe" RS PLANTING SRR A, SUM 27k,

6 5 it

ASCHH T ZERL IBM-PC ESciis b g GDBS pyiyt B, T8 T &GS
QRPA f ALK 1T, GDBS oy T SEUR MR ERR, BHFRRUKIE 3 %
A IR T X ZFARERZ AR, W% I — R R N T B
e XAERETT LA R 69 ER LR R R S8R, SLBIEAE RIS S P RO 4 B A gk
7, GDBSRZRM T BBt ik, I— AT RN BEEEE RS,

8 % X W

{11 Kunii T, Weyl S, Tenebaum J, A Relational Data Base ‘Schema for
Describing Complex Pictures With Color and Texture, Proc, 2nd Int
Conf. on Pattern Recognition, 1975, p310-316,

[2] Chen P P, ACM Trans. on Database S ystems, 1 (1976), 9,

[31 Chen P P(ed,), Entity-Relationship Approach to Systems Analysis and
Design, Amsterdam, North-Holland, 1980,

[4] Chang N S, Fu K S, IEEE Trans, Sofiware Engineering, SE-G,
1980, p519-524,

[51 Minsky M, The Psychology of Computer Vision (Winston Preds); New
York, McGraw-Hill, 1975, p211-277,

[6] Chen T, WuJ k, An Intelligent Image Database System GBASE,
Automation, (to appear)

£71 Zloof M M, Proc, AFIPS, NCC44, 1975, pd31-438,
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Design And Implementation of Geographic Database
System GDBS

Chen Tao Wu Jiankang
(Depariment of Radio Electronice)

Abstract

A geographic database system GDBS on IBM-PC is introduced, and the
knowledge- based query language QRPA (query by relational and pictorial alge-
bra) of GDBS' is presented and illustrated. The whole software system which

could be easily transplanted to other micro-computers is written in language C,

Key words: information system, query language, database technique, data

structure, image processing,
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BB RS ERIES iR 5520

LTE BEZ BAFE
GHTALF)

i =

tib R o (unparse) BEMAES. &A%Y, JFANERE, HiHT
—F GER RS REETY | BL R THREATE, BET IE B R AL SR SO0
ERETT 6.
REE. B4R, SHBE, RO, HEARIRR.

1 5|H

FRFF IR IR R Sk AR F RS R R R E N TR —RF TRE, HRR
FiEE 31 ERsE IPE (integrated programming environment) PLf i il & 4 45 22 SDE
csyntax directed editor) by, W& TET—k, L SDE Jyufe—iy P 5,
T FAR R0 45 # SRR e 0 R R, S B AR B A SR A B X B S H i R A,
Al1.

HAR RS EE & T MR F R BRR T, HEHAE
SFRFRG M. BFRESIMTRBECRER, B
B KRB MR RNEF BHREOBR 0T B, HEHEE
srhr.

R4t 5 1PE sysy, BEEHSE IPE ®ed,
i EL et — o & B 7 Bk . KoM 1 b IPE f—4>
wERE S, RADSS, AR RBEHFINETIEXA W
) L

| aEwsssan |

DBMS

3 B 5 = W5 i g 7 8

2 ROoMBERESHIEITER
RS HT N R P SER BRI TR A, S P SEREE R AR LAY, BT A7 4 i IPE
P AR

1988 4F 12 A 24 UK.
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2.1 JEEE
NEARE PR AR — P IEX BR AR BRI, teh % TSR NI, Bk 7
RK—J5 TR AT AR G AR 7 2 B P o [ — R P 4 1 2 A I oo SRR P 338 S B D <
KUE S A2 RMERRDHRE, 2RWEBERRRBRIRE 4 hi— B, BlanEE
(f) “ARRBA” BoREEAURF NG, T SREME” 0 R BREF R R 2 4w g
ﬁ:#K%&ﬁﬁ%%ﬁ%ﬁg;%%ﬁ@ﬁﬁﬁﬁ~ﬁ%%ﬁ,%%%ﬂ%iTi%ﬁ%
RHAARNR S BRI . Bl IF 455, T4 FARRGBRGR,
IF exp THEN stmt ELSE stmt
IF exp THEN stmt
ELSE stmt

IF exp
THEN stmt
ELSE stmt

HEMH MDA KRR ST BBR T 0580 E B o i 4%,
2,2 REOHERERN

RS AT Al T R B R TR E E R, B R R R ILA i

(1) ZAERMEHITHEE.

(2) XFE i REE,

* RGBT PRI B, Bl “IF a<b THEN..”,

c EERHORNBRBENETTR.

© AR BREANIRDS, WHARIEBR, mE— e —TR 55,
Wik RBRE—TH, WS TER.

« WR4E ETFXAE, BER—SWNARREBRER.

< MR EFCRE, WERRAMIEXBRER, WRER0TRES,

(3) RGBT R BB HIESOER, RBRRAEE, AT EDBR &
PRBE RBOR SERGE IS B . B B4R B E Y TAE,

(4) RN LTS RME DT RGO R, 3.

(5D SeVRRIA st LR oE B WU 3R 47 D g, IS SR [ iy _

(6) R SDE BEXSEMRA WL MR, BENTFRESHIS 51148,
Ik A, 55— D5 T IRERBIR P S, RNE A S A S RN 2R, AR
Tk, RMOZERIERERRIEER, FHIFEE D, PR N ERSRE,

(70 RIS AP IECSHMBEH 2 WkR, BASARTRES IS & 4
B, HERRZSHAT IR,

(8) BCAT TR AR v I 4317 AL BR BT 45 2] i IE 3 3 55 EAR 8 T2k
3 BRARSERIES GUL

GUL [y # BEIF
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UNPARSE DECLARATIONS:
<Cust6mizations and Extensions)
NODE xxx =component! component2...
VIEW {viewname)
SCENE INFO: {(scene information)
DESCRIPTORS:
conditionl—schemel
condition2—>scheme?2
TURE  —scheme
VIEW (viewname}

Hh R AR T RikeRR R, R EIRE, = T R LS
B OGREO . F%A GRERD HRE—-FRIIARGIAE, EE—-MEET, A—Rair
iR B AI— AT B SRR, ROV iRt NR—R7) CHpE—&E” X, SRS
B—i/RFER, HHAER, EHSHBARRNRSTFE. SRBN RR S IR R A
PLEIF B —AH i O L. )

Ahh, LG —%5 BTN “component] component2--” A& RN HBHA, K
1% HE A GUL,

R iSRS GUL s e 52 R 3 # TAE. @ —ARRGSER—PREANE, K
AR R IRZ A £ T RS HRE KO85, R W 4% 2 43 17 4 B W% 45 KA
FIIESCIE. R A B, B A CE B R B RG T . SR 2198
Res S, Ea iR R ER R S E A D R, X F 4T sy, NIRRT
B fRUCROEE, A RN AR R A AT BRIESC ML LEM T R Ay AR AR AL &5 TR Y
WE, HILRETHEARER, THRSWE, W TR SRR EX N EER
5ER.

3.1 =R

F4 D B B At 5 A A AR AR — AR B 2 4 T HE R S —u O R, B R
g a ORI SOBR BR, BRRRT R, MRS “ dbody( 7, BT Rk
Zi b S R AE B T H,

Program X(...);
Procedure a(...);
ybody¢
Function b(...);
Ybody(
Begin...... End, -

2 B EOEREE ¢ dbody¢ 7, HESRHEAN, REFESEIF—EN, FHETR O K

HEE SR it R, W
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Procedure a(...):

......

End;

HWIEZE O, AR E XA BRI Ybody( 7, LBV EXAEZTER EE
R, UEIEREKX Lz,

3.2 &H :

EFR—EN, RAHTHR B R B AR R ARSI . K43 4 i BNF
WMF,

cond-term—>node, qualifier

node — “father” |named-son| “self” |e
qualifier — “value” | “type” |attr-name
named-son—> identifier

attr-name— identifier

%%ﬁ%ﬁﬁﬁ%ﬁ%ﬁ%,Wﬁ?ﬁ@ﬁ%#@¢ﬁﬁ.ﬁ%ﬁ%%%ﬁﬁﬁ&?ﬁ
$§&ﬁﬁﬂ%%%ﬁME,¥@~Eﬁ%ﬁﬁ%ﬁﬁ.@W%@&%TE%%MLT&W
xR,

ﬁ%ﬁnm%ﬁﬁﬁﬁﬁ%W%E%ﬁ%%%%ﬁ,%ﬂﬁﬁﬁ%ﬁ&%%%ﬂ&ﬁ%
PrSE B R AR PR R B SR AR

%#%%ﬁ&ﬁﬁﬁaEﬁ@ﬁ%%“%%”%ﬁ#ﬁ&ﬁﬁ,ﬁ“—%”m%#ﬁﬁ
JRTE, WfE—A &R E— K — TRUE,
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The Design and Implementation of the General

Unparse Description Language

Ma Wanli Chen Yiyun Xu Yongjia

(Department of Computer Science)

Abstract

The task and ability of unparse are discussed. Based on the discussion,

a “General Unparse Description Language” is designed, and the implementation

method is provided, followed by a discussion of the future of the integrated
programming environment,

Key words, software environment, programming environment, structure editor,
syntax directed editor, unparse.
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A Simple Method in Calculating Hybrid Electronic

States on Semiconductor Surfaces

Lin Zijing Cheng Jigiang Wang Kelin

(Centre for Fundamental Physics)

Abstract

Based on the hypothesis that the orientation of atomic hybrid ordital is
the same as that of corresponding bond and the orthogonality of atomic electron
orbitals, some analytical expressions relating covalent semiconductor surface
hybrid orbitals with atomic structural positions are obtained The simplicity and
reliability of the method is shown by comparing the results of applying these
expressions and other more complicated methods in calculating electronic stru-
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An Example for Nil Ring Without NilPotent Ideals

She Xiaotie
(Department of Mathematics)

Abstract

An example is given for nil ring without nilpotent ideals, which, simpler
than the one given by Baer in 1943, has solved the 27th problem presented by
F. A, Szasz in 1978,

Key words; nil ring, nilpotent ideal, radical,
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Shortest String Containing All k-Element Permutation

Shan Zun

(Department of Mathematics)

Abstract

Let k,n be two positive integers and k<n, Let F(n,k) be the length of
the shortest string S,,, consisting of {1,2,+,n} with the following property:
for 1<i<Ck the string consisting of the first F(n,i)symbols of S,,, contains

every permutation of each i-element subset of {1,2,..-,n} as a subsequence.

Theorem F(n,k)<k(n-1) +1—[~§-]—[

k+2
6

], 1<<k<n-1 is proved,

Key words, shortest string, permutation, subseguence,
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Hall Effect of Superconducting Oxide BiSrCaCu,0;

He Zhenhui Sun Shifang Xu Hang
Zhang Mingjian Zhang Qirui

(Degartment of Physics)

Pan Guogiang Chen Jian Chen Zuyao Qian Yitai

(Department of Applied Chemistry)

Abstract

The measurements of Hall coefficient, d, ¢, resistivity anu

= magnetoresistance were performed for superconducting compound
with nominal composition BiSrCaCu,0O,, A positive Hall coefficient

is observed, which remains constant when the sample is in the
normal state, giving a carrier concentration of about 3.6x10*"/cm?,

With the linear relation taken into account between resistivity

and temperature in the normal state, it is suggested that the band
structure of this material belongs to that of the hole-like simple

band, The problem on granular superconductivity is also discussed,

Key words: Hall effect, high 7. Superconducting oxide, magneto resis-

tance,

Recently, a new superconducting material Bi-Sr-Ca-Cu-0, which has the
characteristics of non-rareearth elements, high 7. and lower brittleness com-
pared with the 1-2-3 compound, has been discovered by several groups, The
material has a rather complicated low symmetry structure. Though Cu-O
planes still exist in it, there is neither Cu-O chains nor Cu-O bonds linking

the planes, Besides, the oxygen atoms in Bi layers are not strongly beuded to

Received September 17,1988.
%The project was supported by the National Natural Science Foundation of China.
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the Bi atoms. All these characteristics lead to the following questions: i)
Are the Cu-O chains necessary for the high 7°. superconductivity? ii) Is the
band structure of the Bi compound similar to those of the 1-2-3 or the K.NiF,
type .compounds, as they all have Cu-O planes? iii) What role do the Bi-O
planes play in this high T, superconductor? In this letter, we report the
results of the Hall effect measurement on Bi compound with nominal composi-
tion BiSrCaCu,O,,

The sample was prepared by the technique of ceramic reaction, The
powders of Bi,O,, SrCO,, CaCO, and CuO in the cation stoichiometric
proportion of 1:1:1:2 were mixed, ground and then preheated at 820°C for 8
hours, The preheated powder was reground and pressed into rectangular pellet
and sintered at 860°C in flowing oxygen for 12 hours. The powder X-ray
diffraction pattern indicates that the sample contains Bi,Sr,CaCu,0, and CuO
as the main phases, The a, ¢, susceptibility indicates that the sample has a
low temperature superconducting phase (T.=70K), as shown in Fig, 1.

The technique of four-probe was eniployed to measure the resistance and
the standard configuration was taken to define the Hall coefficient with a
current density of 2.2A/cm®. A superconducting magnet was used to produce
a stable magnetic field of 3.5 Tesla, The fluctuation of the sample's tempera-
ture is within 0.02K during the collection of the Hall voltage data, The magneto=
resistance was measured at the same time, The voltage ¢ '~ were obtained from
181 NANOVOLTMETER, The density of the sample with « rectangular shape
of 1,4x3,2%14 vas obtained simply by measuring its volume and weight from
the formula Density = Weight/Volume,

The temperature dependence of resistivity for BiSrCaCu,0O, system is
shown in Iig, 1, It shows clearly that the resistivity varies with temperature
linearly when the sample is in the normal state, giving dp/dT =9,0¢ Qcm/K,
The value of resistivity begins to deviate from the linearity at about 110K, and
then it has a drop at about 80K and reaches zero at about 55K, showing a relati-
vely wide transition with AT, =14K, (Note the values were determined with a
high current density of about 2,2A/cm?)and making a long tail of transition the
same as the polycrystalline superconducting ceramic samples usually do, When
the magnetic field was applied, a positive magneto-resistance effect was ob-
served in the transition region, which is similar to that observed on granular
superconductor, In the normal state, i, e,, T=110K, the magnetoresistance
becomes undetectable within the sensitivity of the measuring system,

The Hall coefficient and mobility versus temperature for BiSrCaCu,0, are
shown in Fig, 2, when the temperaure decreases to the transition region, the
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R, reduces monotoneously to zero at about 52K, When the sample is in the

normal state, the positive and constant Hall coefficient means that most of
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Fig. 1 Dependence of resistivity, a. c. ig. 2 Dependence of Hall coefficient,

susceptibility on temperature mohility on temperature

the carriers are hole-like and the carrier concentration is independent of tem-
perature, Thus, the carrier concentration of 3.6x102'/ecm® is obtained from
its definition m.,; = (eR;)~'. The order magnitude and the sign of this value
coincide with those of other superconducting oxides, as shown in Table 1, and
correspond to a rather low density of carrier, This coinidence may suggest that
there are similar band structures which originate {rom the conductive tunnels
of these materials, The difference is that the effective concentration of car
riers, f.,;;, of both compounds containing of
while those of other two materials in which the Cu-O layers are regarded as

Bi is independent temperature

conductive tunnels are tempertaure dependent.

Table 1 Physical Parameters of High 7. Superconducting Oxides

sample TR g cfomes) & (em?/Vs) (251}’15%1;() [ (cm) ref,
BaPb, ,Bi, .0, 9 - 2,0x10% 5.8 =0 1.5%x1077 [1]
(single crystal)
Iia, o Sty i O, 3354 F 2102 (TTK) = = = [2]
(single phase) 6,0x102%' (300K) = =030 1 — [5]
YBa,Cu,0,_, 91.9 3.1x10%'(100K) 1~2  —2x107% o [3]
(single phase) 1,1 %102 (300K) = -4, 7%x107 ! — [4]

3.4x10%"' (100K) == e — 67

BiSrCaCu,0, 70 3.6x10%'(100K) 1,14 ~0 3,4%10°°
(multphase)

* Density of BiSrCaCuz0y is 4.0g/cm?,
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The temperature independent carrier concentration seems to impl ythat a
free hole-like band structure exists near the Fermi level and therefore the
value of mean free path [ is estimated according to the s1mple -band relation:

[ =378 he™? o~ 'n?f3

where e is the electronic charge, At 12K, the value of [ is 3.4x10 %cm, com-
parable to the size of the unit cell, This value is too small to be attributed
to the scattering of grain surfaces or .even the scattering of defects to holes,
The metallic linear relation between resistivity and temperature seems to
imply that the main scattering comes from phononé.. Anyway, if the resistance
of the boundaries or other phases, which is usually larger than that of the
grains, contributes much to the measured value, the calculated value of [ would
be less than that of the grain and the resistance of the:boundaries or other
phases would varies linearly with temperature,

In the previous paper, Zhao Yong ef al'*! reported the results of Hall co-
efficient measurement on single phase YBa,Cu,0,_, and DyBa,Cu,0, :, sam
ples. They found a deep gorge and a sharp peak respectively in the supercon-
ducting transition region. Zhao attributed this anomaly to the granular supercon-
ductivity, The values of R, on the anomalous peak or gorge are due to the grain
boundaries and therefore the n.,, of the boundaries can be calculated, In this
experiment, the wide AT. and the characteristics of p(H) in transition region
support the existance of granular superconductivity, But neither the anomaly
nor a smooth maximum of Hall constant has been observed for the Bj compound,
If the anomaly indeed comes from the boundaries, the 1. of the boundaries
must be equal to that of the grains, Therefore, if the short [ is due to the
contribution of phonons, we can exgpect a significantly higher critical current
density than that of 1-2-3 bulk compound, But if the short [ is due to the

boundaries resistance, the case will be different,
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Study on the Double Endothermic Peaks at T, of PET
Ma Dezhu Zhu Pingping

(Department of Science & Engincering of Material)

Abstract

The influence of keeping at room temperature and drawing upon the glassy
‘transition of PET is studied by means of DSC, The single endothermic peak
appears at T, for PET plate, and double endothermic peaks appear at T'; for
oriented PET films. Such experimental fact means that in the non-crystalline

region of PET exist some order and mesophase,

Key words: the glassy transition temperature, double endothermic peaks, ther-

mal analysis, mesomorphic structure,
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Superconductivity and Phase
in Tl-Ca—Ba—Cu—O System

Chen Jian Chen Zuyao Qian Yitai, Zhou Guien
Zhang Tao Zhang Minjian

Xu Zhuan Zhang Qirui

(Department of Applied Chemistry)

Abstract

Superconducting phase T1,Ca,Ba,Cu,0, (2122) with onset T. over 120K
and zero resistivity at 108K was prepared with thallium nitrite in the TI Ca-
Ba-Cu-O system, The 2122 superconductor, which appears to be structurally
related to Bi,CaSr,Cu,0,,,, has a 5,450.8 x5,447 % x 29,57 & pseudotetragor al

subceli}

Key words, superconductivity, thallium nitrite, phase analysis,
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An Explanation of the Relation Between Peak
Width at Half Height and Capacity
Ratio in Gas Chromatography

Wu Ningsheng Cai Chunping

(Department of Applied C!Jemistry)

Absfracts

In GC the relation between peak width at half height and capacity ratio
is a nonlinear one, and that the deviation of low &’ compoment from linear is
related to their inital band at the inlet of column, The flow rate of carrier

gas is the most important influencing factor,

Key words: peak width at half height, retention time,capacity ratio,
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Comments on Shape Functions of C° Triangular

Finite Elements

Wang Xiuxi Dong Yufeng

(Department of Modern Mechanics)

Abstract

The C° triangles are the fundamental and widely used elements in finite
element method, Shape functions for this kind of elements are discussed
briefly in this paper. The mathematical formulae are presented for two types
of element series, Distributions of the shape functions within elements are

analysed and correct drawings are given,

Key words, triangular element, Lagrangian shape function, hierarchical shape

function, area co-ordinate,

. 536



H1984 4 1 th IR - B Vol.19, No.4

19894E12H4 JOURNAL OF CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY Dec., 1989

K74 22 55 Wk a %FNaNO, BY Zh 61 557 6

-t

5

T iz fir X ¥
R S TR
i 5

ATIE R R 2 X3 43k NaNO, 2k ¢, 3849 X4 840 b 4 4t f2 ) 3 B 25
TR, FRRAVELRENDLNRIE, WEARARY, How $ LR
Na* g &1 22 30 4 4 £ ,
XEEiE, 26, Haik, i

1518

RN FR A RS BB L, S RERST ORI T, EAR
SPIOIE  REftE, BTRcstl, TR Sk B TE 1, WEDT B %0 %
&0, HFWATLIPROIGE, NTHERT OB TR NN, METRREREY
RN AR, 3B R BRR R VERR BT, BTG A TR B AR, I/ T — e
g,

ARSI T R AR NaNO, i 63y XAHE B TS (XRD) AL St 4
CIR> BURSESR, 3456 S WIH L SAkih SR GU 7 T HHE

2 LR ETE
LA ML RS T,

B 4% Si0, ALO, ZnO Fe,0, MnO TiO, Ca0 K,0 MgO Na,0 He

&dk (%) 68.72 22,04 0.58 8.72 0,11 0,10 0,57 2,89 0,51 0,52 0,24
FiRigakup=D/Max-r A He b HIHE X5

SHY, 4AdE, 7E 40KV, 100mA & #4F, {E2

SO ER A XRD 500, SRILIE L. B |

SR, BAENERE., GEE A

KA. : _ 4 : i
FQM—1 MBRBHERALICH A s g
140 E i, 5 BHIREE S . BRI FEG 20g R B 1 RALEHEHGIXRDE

19884E6 H 23 H Ik H]
o 537 e



£ b7 AiNaNO, 2k ASe ZERF A BE B A , 45 I S BN R S 1), R N RS L 97, 7E
340°CTF{E 10k, HARBEHNaNO, Hifk, HEHiR MM ML NI, B8 % 3, 1834

ST R A, AR KBRS B LR
L NaNO, ¥ifftit, FEREMA =k, Bk,

T, B amie Jo 1 FEdh.
meJﬁdMMwMANNHA FE150ml 0 2N (S0 L AN MR e A 1053

LAO [ fifiy 22 e a3, 80°CTF 2 K 1h, 32

£ 2 PR R 2, TN 150ml 0,2V (AR iL 4

UGHATE R, MR Rk 3 K. RIFRE

AJthJmeLMMLJ AR B 2 e A U SR T A TE T K B i
3 Na*, CLpI & #3s iy Kt Ca® &3F,

ik, KT, BRRALIE, P
B2 R,
#5¢ NaNO, # 510g 55140 [ Jint 22 969

e e AN, DR

1%, 2%, 3* = EEArXRD i 2 (E
B2 RO 1—NaNO, #: B2 N Wi ,2—Na* BB L5
W, S—YeuiA 5NaNO, kIS, AFAAREL. D

[&] 2 1550 SR 28 S XA £ S Br G S I, 1002 e XA S SR P A 5 1k B T D
i EBED, XEHLRER 2R R A SR R A RN . BT 1020 Bk
HEINaNO, B AEATATIE, XL RER K, RAERNaNO, BRI LIS TIHRIEAT £ 5 ¥
T AL, TR 2, BT YA T T e IR L i B A T\ FEFR AL
WER, B, ZhAxNaNO, 2 i iR i 56 & 4 T+ eI,

2 SRR R X AR B R 2 D) A g 2, P T AL R A T BT, B
HEFe, A5 SIRAER AR, Wi, XN TIIA—EEST, R aEKER
T 4 g P TR A 2 (A K T, 2 LA P B B T 5 N 3R 10 B B T 2 R4 AR A
AT RN SR TR B PR HE R AR, TR R G e T A R

B 3 T IR W AR B L A2 RE SN AR et (P, 1—NaNO,, $ham £
e, 2—Nat B4R ,3—RRZIEA) . LLAMEE TS NICOLET 170SX
1SN, 7E4000—400em ™ JHEE, 4P H2em™, 1, 5meht HiNn300me
kBr, HA5IE, FEHR ¢ 13mmi s,

MR (Si,ADO, DT B 2 M, 32k A M X M E R (Si0,)
(A10,), #3536 B R BISCIRI2 T i Zeolonfy 254y, #C2T00% 4y, 1040em™" 1 W #y
BT Si (Al —ORERAERARHRIRE, 49 7 60152 T IO TG A i i /3 e el A DU T AR 79 3
2 5 TR U ARG O A NE R A, 1 BRI 1040cm ™ WA 1216 con IR i i ) 85950
A, PR, S1(AD —O%ki 3 Jy BN , AR AR AR S) 1040cm ™ I FEA 4,
P BT YO 1 2R L 53 S1 (AD —O bR E /N, Si—O AR Fi R IRFNT94em ™"
T78cm™! AAF TR AR 2236 Vi AAWS 1) 1 A Eh, DAIRTRE IREA g 2 1k R A

_* 538 e




s Si—O % i gwah i 466 com ™ WL U] S5 35 1 R RS B, DE BT X RS D B L Uk S 22
e AL A 26 524em ™ IR B PR T, BT FEIRFLE AL AT T A
RN, TELRESLIOZISNGE b, X TFRAL
Sedh A, WE EFHBT 1384cm ™" I, 5
X TERSERR B T RO LN Y, BB
WA AR RERYEE. FR, Bk
25 i 836cm ™ B 7EL B FLALAMI R B,
25 56 Wb A 45 4 W il 3% th 3434em™ ~
3620 cm ™" % IH A2 Wh A5 71 ) i R 3l i
Atk B LR, R SEEER A, T
LA PR B R T, Bk R T Eh S A b

B

K & B B R RSB G, T
R A S AR T — 355 R M K e B e
5 3440cm ™! KA T B IR I TS AR B B 3 AREEERAL/RLNE

WA EE R, 1640cm ™! i K284 Bl Mt b A 9 2 B IR AR 2 A BURK

SCARE3T. [4748620cm ™ Wik IR FH, O 4 5, SCIRL2 0 E AT HhA0 5 45 4,
BT R, W aBE eSS EE, SARGHEE, SERAER TR, (411
M.

e TG0 22 Fe WA RO AN A Y, 8620 em ™! 5343 4em ™ R IR AR AT BR BEAR X T ok B
90 22 TR, BT AER B T B R, — 2 A7 BH B A P B AR, T 3
I 3 e 2 2 )T DA e 5 R e SR 2R 5 A X K T R HROR /N . 8% R R I £ S i B
IR HE G R 2 B 4R 3 Y5 [ (400cm™'—800em™*) Fil Si(AD—O By 4 3= 3 ¥E B
(900cm™'—1200cm™") I FFIE R M EL AL SS .

SRR IR AT Y, AR R R 2 PR TE St/em® JEJ)FHIR EH &
1%m‘Eﬁmmﬁﬁ%ﬁﬁﬁﬁ,mWﬁmAﬁﬁﬁﬁﬁﬁﬁﬁwﬁﬁgﬁfwmmﬂﬁ
AL T3 1 AR B AR R ae, JACD6R S ALY, 7E100kHZIRETT, HA B EHE,
RS <70mV, fEEE, IR0 % WIREET 4 A BRI RS 3 038,8x107¢
(Qecm)~?, 9.2%x107°(Qecm) ™}, 22,3%x107°(Qecm) ™', XPEBATEIL T ¥ A H, fiE
£ P ST A PR S R T B S TR e, S ORARE R PR T IR i BT B T IR RS A

3 &iE

WFGe T RARLL e a XA B Ak i AL , XRD B ge 26l 25 3k Bl N\ A a8 <L,
IR R HLS ot — Bl T iX— A, Pk, mTFEREAaER, S8 K i
KD . L2 PA A SRR BRSO A — BB, B NPT R—H
AR, 223U X TEHLERAY BN T2 B A i et e B AT ST, BT 220E8h AW
WAMB TR MR, LR AT LM A — B BioE.

539 e



3 % x W
[11 SReB. fmieis. Hhh, RAYAE B TRmbkibk i h, A Ret, 1986,
p137-169,
28] WardJWl, Molecular Sieve Zeolites-I(Ed.R.F. Gould), American
Chemical Society, Washington D.C., 1971, p207-—212,
L31 FERT, REIRE, 255, 6 (1987) , 277,
L4] Hdexap @, Pukn I, Iecoxuxna,4 (1981), 578,

Study of NaNO, Salt Inclusion of Natural Modenite

Ding Yi Yu Wenhai

(Dept, of Materials Science and Engincering)

Abstract
A Study of XRD, IR and conductivity survey of NaNO, salt inclusion of

natural Mordenite is reported. The possible impact of salt inclusion on

structure and other properties. of Mordenite is discussed,
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