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Abstract

In many situation, we are interested in selection of important variables which are ade-
quate for prediction under a logistic regression model. In this paper, some selection proce-
dures based on the information theoretic criteria are proposed, and these procedures are
proved to be strongly consistent.

Key words; Consistency,information theordtic criterion, logistic discrimination » logistic re-
gression ymaximum likelihood, model selection.
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1 'Introduction

Logistic regression is the most used form of binary regression (see Berkson (1951),Cox (1970),
and Efron (1975). The investigation of this aspect has had an important impact on disease diagnostics
(refer to Gordon and Kannel (1968),Pregibon (1981) and,Stefanski ang Carroll (1985)). One of
the important aspects related to logistic l"egrmesioﬁ is logistic discrimination ‘(refer to J. A. Anderson
(1982)). '

The model to be considered is given by

P{Y = 1|X} = {1+ exp(— fo — BiXYP — see — X))} 7} (1. D
P{Y =0]|X})=1—P{Y = 1|X}
where X! = (X, , X? is a px] random vector.

In some situations there are many potential variables X®'/ s. This may represent the

experimenter’s lack of knowledge,his caution,or both. One objective of the statistician must be to
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choose a set of good predictor variables from the set of possible variables. A similar problem may also
be met in logistic discrimination. In this paper,we are interested in selection of important variables that
are adequate for prediction in the regression model (1. 1). Using an information theoretic criterion,we
propose some selection procedures which are strongly consistent.

In Section 2,the above problem is formulated ,and the main methods and results are stated. Some

lemmas are introduced in Section 3, and the Section 4 is devoted to the proof of the theorems.
2 . Problem and Main Results

Let (X,Y) be a.random vector such that X is a_p-vector and ¥ is Bernoulli variable with
PA{Y = 1|X} = p(Z'B) A {1 + exp(— Z' B)}~* (2. 1)
where B! = (Bo,***,8,), 2= (1,X"' )=(1,X", =+, XP). Assume that F, the distribution of X,
satisfies the following conditions
(i) If B#~y,then
F{X :p(Z'B) # p(Z' v)} >0 K 2:2)

(i) B(X'X) <oo. s . . _

Put A={0,1,:+,p}. It is easily seen that,there exist a unique subset B, of A4 such that {0} CB,,
and,i € B,,i7=0 if and only if £i=0. Call B, the best subset of A. Note that if §;=0 for some i& A—
{0} ,then Y is independent of X“.

In this paper,we want to determine the best subset By of A. To this end, suppose that (X;,Y,),
s+, (X,,Y.) are iid. Observations of (X,¥). A step-wise selection method based on testing a series of
hypotheses is proposed by J. A. Anderson (1982),pp. 169—191). But it is difficult to seek for the
conditional limit distribution of the test statistic for latter hypothesis after the former hypothses was
tested. In this paper, we propose a method based on the information theoretic criterion, and estabhsh
the strong consistency of this met.hod under some mild condition.

Let {0} CBCA, write

={BE R 15 =10 _for' all i € A-B) (2.3)
Let L.(B) be the likelihood function. Then ;
log L.(B) = E[Yi log p(Z' B) + (1-Y:)log ¢(Z' B)] 2. 4)
o= ]
where ¢( = )=1-p( * ),Z"'=(1,X")=(1,X"+- , X)), Put
G.(B) = sup log L.(B) (2.5)
BEM, | - s
and
A(B) = G«(B) — #(B) (.. (2.6)
where C, satisfies the following conditions;
lim C,/n =0 and lim C,/loglog n = oo (2570
Choose B such that {0} CBCA and
I.(B) = max {In(B),B : {0} C ACB) (2. 8)

and use B as an estimate of the best subset By of 4. We have the following
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Theorem 2.1 Under the condition (2. 2),B'is a strongly constant estimate of the best subset B,
of A=1{0,1,2,++,p}.

Note that the above consistency means that with probability one for n large, B coincides 'with the
best subset of A.

For simplicity of calcuation,we can use another alternative method. To this end,put

A9 = 4 — (i}, i= 1,2,
There,is one subset,either A or A“? ,written as B" , which satisfies
L(B®) = max{I,(4);, 'L.(A®Y}, I'=1,%,p ()
Put
B=(1B®

i=]
then we can use B as an estimate of the best subset By of A. In the same way,we have
Theorem 2.2 Under the condition (2. 2),B is strongly consistent.
In the following sections, we will only give a proof for the theorem 2. 1. The proéf of the

theorem 2. 2 is similar and is omitted.
3 Asympototic Expansion of Some Statistics

Now we assume that = (fy,°**,f,) is the true parameter. Put

Llog L(y) = - > [¥log p(Z' ) + (1 + ¥Dlog ¢(Ziv)] 3. 1)

=]

H(y) =J [p(Z' B) log p(Z' y) + q(=' B)log g(=' y) ]dF (3.2)

H.(y) = % > ez i) log p(=' v) + q(=' i) log ¢(=' ¥)]

i=1

since |log p(u) | <2+ |u|, |log q(u) |<<2+|u|for any real u,H (y)is finite for any y€ R*~!. For
fixed B,functions —i-log L.(y),H,(y)and H(y) are all concave in y.

We need the following lemmas;

Lemma 3.1 Let F be an open convex subset of R? and let f;,fz,++ be a sequence of random
concave functions such that Y z€ E, f.(z)—>f(z) a. s. as a—>co,where f is some real function on E.
then f is also concave and for all compact DCE, '

f‘é% |Gy = f )| <=0 a. s as n—- oo .

Lemma 3. 2 Suppose that {f.} and f satisfy the conditions of the above lemma,and f hasa
unique maximum at zE E. Let z, maximize f,. then #,—z a.§. ds n—oo. |

For a proof of the above two lemmas,the reader is referred to Rockafellar (1970, Theorem 10.
8),P.K. Anderson and R. D. Gill(1982,Theorem II. 1. Corollary II. 2).

Lemma 3.3 Let . be a maximum likelihood estimate of B. If (i) of (2.2) and the following
condition are satisfied, :

E|| X ||F= oo with | = (XEX) 2 (3.3)
Then,
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mp =B as, limlgL(B)=H®  as. (3. 4)

Proof. By Jensen’ s inequality.
| H(y) < H(B) for any y € R*H!
and the equality holds if
F(X:p(Z'y) =p(Z'B)) =1
Thus, by the condition (i) of (2.2),H (y) has a unique maximum at .

Now let B, maximize %logL.(y). By (3. 3) and the strong law of large numbers (SLL)

lim %logL.(y) TG (3. 5)

n—+oc0

for any y& R**!, and (3. 4) follows from Lemmas 3. 1 and (3. 2).
Note that f, satisfies the likelihood equation ,that is
_i_ E[Yi — p(Z! .)]Z: = 0 (3.6)

]
We have the following lemma.
Lemma 3. 4 Suppose that the conditions of (2. 2) are satisfied,then with probability one for n
large,
B.— B=8MB'1 +o(1)) %E(Y.- — p(Z' BZ (3.7)
o | r

where
S(y) =j 2(Z! y)q(Z' v)Z' ZdF > 0 (3.8)

From this, B,— B obeys the law of iterated logarithm ,i. e.

B B= o[ /%loglogn] as. (3.9

Proof. At first we show that S(y)>>0. Otherwise,there exists some constant (p+1) -vector C5=

0 such that E(C' Z)*p(Z’ y)q(Z' y) =0, i.e. ,
: F{X:C'Z=0}=1
which implies
C#0and F{X : p(Z'C) = p(Z' 0)} = 1

This contradicts to the condition (i) of (2.2 ).

Put f1(u) =3logp(u) +3q(u), f2(u)=fi(u)—p(u)q(w)

B == 3 AT

im=]

8 ) = 1 Y@L '
ok _ .. (3.10)

8° (y) = J' £.(Z! v)Z2! dF

8** (v) =J f1(Z' y)ZZ' dF
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It is egsily seen that,the above four functions are all concave functions of y. Under (ii) of (2. 2),by

SLLN,

1_1.1‘2 S (y) =8"(v) a.s. (€aatib)
n Lim$§,” * (v) a.s.
Put
8.(v) = %Z;p(z' V(B DL T 6a.12)
We have I

S.(y) = 82 (v) — 82" (v), Sy) =8"() — 8" () .
For any matrix A= (a;) 0<{i, j<Cp,write

L4l = 3] adre

iyjm0
Using (3. 11) and Lemma 3. 1, we get for all compact DC R,
Sup || Si(y) = 8(y) || =0 = a.s as.m — co (ks 13,
reb

Since B, satisfies (3. 6),we have

"]';:‘ 2 [Yi — p(Z ﬂ)]z.—= % E [P(Zi’ E-) '_"P(Zl’ ﬂ)]Zt

=] V-]

= —i—gp(z.fﬁ. Yq(Zi' B, )ZZ! (B. — B) g
= 8.(B.)(B: — B)
where B. =AB~+ (1—2)B, with some A€ (0,1). By (3.4) and (3.13),
S.(B.) — S(B)—0 a. s. as n —> oo, (3.15)
From (3. 8) and (3. 15),it follows that with probability one for n large,S.(8.)>0 and
87H(B.) = STHB (1 = o(1)) a. s. (3.16)

From (3. 14) and (3. 16),(3. 7) follows. Lemma 3. 4 is proved.
Lemma 3.5 Define H,(r) and H(y) by (3. 2). Under conditions (i) and (ii) of (2. 2),we

have
.05 R —— %(ﬁ. SRR el =Bl as

as n—>oo ,where S(y) is defined by (3. 8).
Prooi. By(3. 2),

= T D@1 Pz ) — o2 P DI (3.17)
il
yH‘ = — i 3 ! = —
FoPT T ;)p(Z.- W(Z! VZZ =— S.(y),
which implies
Hn, . y :
W‘(ﬁ) =0 (3. 18)”

By the Taylor expansion,
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H(B) — Hi(B)= 22 B — B + ~ B — B 253 — B
y 2 dydy
1 (3.19)
—— 5. — P IPINEEIE
where B* =}?ﬂ-{— (l-?:)ﬁ,, for some JTG (0,1). Similar to (3. 15), we have
LimsS,(B*) = S(B) >0 a.s. G315
as n—>oo. The lemma follows from (3. 19) and (3. 15" ).
lemma 3. 6 Under the conditions (i) and (ii) of (2. 2),we have
LlogLu(B)= = S[¥, — (2 B)1Z B + H.(B)
: = : (3. 20)
+ 5B — PISPBB — B+ 0] B —BID a.s.
as n—>oo,where, " .
S(B) =J p(Z' BYq(Z! BYZZ' dF > ( (3.21)
and H,(y)is defined in (3. 2).
Proof. By (3.1),(3.2) and (2.1),
%logL.(.@.) — H.(B)= % >0 Vi — p(Zi B)Zi pr
ie=]
= o 0n = pz 720 8 (3.22)
+ = SV — 22 B2 B — B
p=]
By (3,14),(3,15), '
LS = sl 8)1zl B — B
i=]
= (B.— BYSBB. —B) +0(| Ba— Bl D « as. (3.23)
as n—>oo. (3. 20) follows from Lemma 3. 5 and (3. 22), (3. 23).
Now we take
B = {092939"‘;}"}
and put
v = (}’0’]’2,]’3!"' Q}’p)! X p= (X(z)!"' ’X’)),Xﬂi' = X(Z)!...’Xl(’))
ZB' — (l ,XB', ) =T (l,X(Z)y"'vX(’))vZBi' = (l,XBi’ )
Write 5
1, =~ s X
—logLu(ys) = =- > [¥ilogp(Zin/ va) + (1 — Y)logg(Za vs) (3.24)
pe=]

i) = (12 Blogs(Zavs) + 42! Bloga(Zu! vB)Jar

where
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plu) = #, glu) = 1 — p(u)

Functions %logﬂfm(ya) and H (yg)are all concave functions on R”. Further

gy_H :,[ [2(Z! B)g(Z! pys) — 9(Z' 5ys) 1ZsdF (3.25)
A B
*H -
Hodvall = —I (Zs' vo)q(Zs' va) ZsZy' dF (3. 26)
Similar to the argument used in establishing (3. 8) ,by (i) of (2:2) we have:
> *H
S(yp) =— dypdys' (3.27)
Thus,ﬁ(yg) is strictly concave. Since
H(ys) <I [p(Z' B)logp(Z' B) + q(Z' Pllogg(Z' B) JdF < oo (3.28)

jig (ys) has a unique maximum at some yg .

Assume that y, maximizes %log Eu(y,,) By SLLN, for any y; ER?,

tim <1 T. () = Hewd s, (3.29)
By Lemmas 3. 1 and 3. 2,for any compact DCR?,
§1é1: %1082-(1’8.) = ?I(?a)l —- 0 a.s. as n — oo (3.30)
and :
lim vz = vg R ‘ (3.31)

a—=co

From (3. 30) and (3. 31),it follows that

fim %103%.(1:%) = H (y3) ormums s (3.32)

Similar to the argument used in the beginning of the proof of Lemma 3. 3, we get the following
Lemma 3.7 Suppose that B= (fy, f1,***,f,) is the true parameter, 5,70 and B={0,2,3,,
»}. Define G,(B) by (2.5). Then,under the conditions (i) and (ii) of (2. 2),we have

fim %G.(B) —T (e ) 2 H (B (3. 33)

4 The proof of the theorems

In the following, we only give the proof of the theorem 2. 1. The proof of the theorem 2. 2 is
similar. -
Assume that B is the true parameter and By is the best subset of 4, {0}CB;.
For any B, A, B = {jo,yjis***,js},Where jo=0<j,<-:+j,; put
Xa' = (X9, X0), Xa! = (XU, e, X2)
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Bs' = (BosBins*sPBi)s ve' = (Pos¥i st 57505 4.1
Zs = (1,X4 ), Zy = (1,Xs'),
and denote by Fj the distribution of X ;. It is easily seen that,if Bs7=vs,then
Fo{Xs ¢ p(Zy' Bs) 7 p(Zy' v)} > 0 (4.2)

Now assume that BoC_BC A, BBy then # (B) > # (By). By (4.2) and (ii)of (2.2), using
Lemmas 3. 4 and 3. 6,we have
G.(By) = n W, 5 (Bro) + n H. 5o (Bro) + O(loglogn) a.s.
G.(B) = n W, :(Bs) + n H, 5 (Bso) -+ O(loglogn) a. s.

(4. 3)

where

W..a(ﬁa) — "i" E [Y.' T P(Zsi’ BB)}ZN’ Bs

i=1

H.s(B)= — 3 [p(Zn! Bo)logp(Z' Ba) e
je= ] g .

+ g(Z' 5Bs)logg(Z' 5Ba) ]
Since gi= 0 for i € By,we have
W..e(Bs) = W..Bu(ﬂso), - H.p(Bs) = H..no(ﬂnu) (4. 5)
By (2.6),(2.7), (4.3) and (4. 5),with probability one for n large,
I.(B,) — L{(B)Y= G,(B,) — G.(B) |- C,
= O(loglogn) + C. > 0
Further,using (4. 5) and Lemma 3. 3,we have

(4.6)

lim %G,(Bo) = lim %G.(A) = H(B) a.s. (4.7)

Now wWe assume that {0} (CBC A and there exists some integer i such that i€ Bo and i € B.
Without loss of generality,we can assume that i=1.
Put

B, = {0,2,3,++,p}
By Lemma 3. 7, we have ;
lim sup +-6,(B)< lim -G, ()
(4.8)
=H») <H®B as

where y;, maximizes 7 (ys,). By (4.7),(4.8) and lim C,/a=0,with probability one for = large,

oo

L(B)-1.(B)> G.(B,) — G.(B)) + 0(C.)

" A ~ A (4- 9)
> 2 HB — Hi)) + 0 >0 :

From (4. 6) and (4. 9),it follows that,with probability one for n large

=8,
Tuat is the desired.
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The Numbers in FIA System and Their
Physical Significance J

'Cao Zhenjing Wen Ping Zhang Maosen
(Department of Modern Chemisbry)
Wen Luxin

(Liaocheng Teacher's College)
Abstract

The conception of nurﬁbers are introduced in to the FIA field and four numbers are first derived

with dimensional analysis method. The definite physical significance is discussed.

Key words: flow injection analysis(FIA), dispersion coefficient, number.
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?ze ﬂ%mﬁf’ﬁfﬁﬁ&@*ﬁﬁéﬂﬁt?‘m,ﬁmTF%Wﬁﬁﬁm%ﬁmﬁﬁ "ﬁ?‘$bk 70/ ﬁﬁ

B 77%. ¥ R S A AR TS R R SR PR S i

3.2 B—%EWE(W)B‘JA& B NI P P R S
AWEBE P T A R S AR S R

%}0 H1S04 —<_>-=o
o 20T o

(N)
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Study on the Bioactivity Centre of Protoanemonin

Wu Yuehuan Zhu Zhouyuan Xi Ying Liu Lei
(University of Science and Technology of China )
Wu Gonggian Zhang chao

(Anhui Agriculture college)

Abstract

Based on the structure of protoanemonin- f1ve member cyclical unsaturated lactone with y-methy-

lene ( ==<>=O ) ,five complementary compounds are designed and synthesized a-angelolactone

). B-angelolactone ( —<;>=O ). a-methylene-y-butyrolactone
<_§-d) ). B-methylene-y-butyrolactone ( 2>=0 I Y—methylene—ybutyrolactone

0
z==<_>-==0 ). to study the relatxons between the structure and bioactivity of protoanemonin. A

conclusmn is drawn as that the antibiotic activity centre of protoanemonin is the methylene (CH,=)

which lies in the five member cyclical lactone.

Key words: antibiotic active substance, protoanemonin, synthesis, bioactive center.
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Streaming Gravity Mode Instability

Wang Shui

(Department of Earth and Space Science)

Abstract

The stability is studied of a current sheet with a sheared flow in a gravitational field which is per-

pen dicular to the magnetic field and plasma flow. . This mixing mode caused by a combined role of

the sheared flow and gravity is named the Streaming Gravity Mode Instability”. As an example, the

critical condition for the streaming gravity mode instability is discussed in a weak gravitational field .

Key words: plasma,instability ,sheared flow.
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F1 B A5 F ab.edn FHMEGILE.

E3 B4 B a b ¢ d n
M. F we 1870 0.715 0 —01.42 1
M, Cl we 1462 0. 558 0 —59.05 1
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M1 we 906. 6 1. 000 0 29. 40 1
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My Hy ¥3 2208 1. 500 0 —916.8 1
Mn Dy 73 2064 1. 500 0 —509. 4 1
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H¥Cl 2.271 2991 2991 0
TLi%C1 0.943 641 645. 2 +0.65
23Na¥Cl 0. 956 366 360.0 —1.64
K3l 0. 897 281 284.3 +1.17
Rby35Cl 0. 891 228 227. 4 —0.26
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KBr 0. 897 213 220.1 +3.33
RbBr 0. 891 161.2
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HI 2.271 2309. 5 2310 -+0.02
TLil 0.943 498 500.8 +0. 56
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Mgt 1.208 785.1 784.5 —0.08
CalsQ 1. 032 650. 0 650. 0 0
Sriso 1. 004 653.5 654. 8 +0.20
Bal®0 1. 005 669. 8 668. 3 +0. 22
Ra's0 0. 963 691.7
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A New Expression of the Relation of Vibration Frequencies

of IR and: RAMAN Spectrum for- Inorgamc Compounds
to the Electronegat1v1t1es of Elements in Valence

Xu Xiaolong  Liu Qingliang

(Department of-Applied Chemistry) -

“Abstract
Many empmcal equahoné;tlxe anrahon frequencies of IR and Ramam for morgamc compouds
with electronegativities, have been studied, By using the electronegativities of elemenfs in valence
states,a new expression,relating the vibrational freqeuncxec to the electronegtxvntlee of elements in va-
lence, has been introduced. Calculations of vxbratxonal frequencles corisist perfectly thh expenmental
values. Average relative errors are <<0. 60%. The results show that electronegatxvntxec of elements in
valence justifiably reveal the Spectral properties of the elements.

Key words IR raman,vxbration,frequency,electronegatmty,morgamc compound propertxcs.
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Abstract

In this paper statistical methods for estimation offimeasurement parameters from observations are .
discussed. A mathematical model of the ohservations that includes statistical errors are used and applied
for Parémetq@\&gﬁmation,* Advantages-of statistical; model methadyare discussed. s Inythe first place,
statistical modeis of observations offer possibility to analyse statistically the precision and systematic er-
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Coved Hexahedral Thiee—Dimensional Hermite’ s

Lu Wenchao
(Department of Engineering: Thermophysics). = "' i: '

Abstract
A three —dimensional Hermite,s isoparametric element of coved hexahedron with eight:nodes is
prosented in cartesian coordinate system. At each node, the desired function and its ficrst partial
derivativiesiwith tespect tojthe’ coprdinates-aré'stored;: Thetshapé functions in the locg} Goardinates are
given:and. then modified 'ﬁ)l’*‘ﬁé'W‘ith th; global cuardinates;inorder to:satigfy the requirements. for: the
transfor math”n oi“déhratWes X The,,advaﬁtsgw arezdiscussed wsing Hermiteys isoparmentrie: -element in '




LTS ¢ SR s A g =

$E21% 52 ¢ BE®EHE A XEZER - Vol. 21,No. 2

1991456 § JOURNAL OF CHINA UNIVERSITY OF‘SCIENCE AND TECHNOLOGY  Jun. 1991

DU qetae TUFIR G DN, L e emeeln? glmensinin o sosl b s T i on L D0 e iin 10 T
S -y

ﬂi‘j‘* % m ’*xﬂﬁ:ﬁf'ﬂr]nmm G
-1 ‘] (3 a -

ﬁﬁ% W RAA-nh
TEEEPERE Lt (2]
Y S R AN A AL . Tedgeen e L s T

(:&R?J#;E) :
HN
poeert nnoann il o L eDsrnnoil et

srat;a-ﬁ.:mzﬁmw.w&»#yg:&y;ﬁ#zﬁg@igm. BRRAKAEER
EFEAADHALE-AAEHE REFRELREFELEL AA AR
BA I T M X LLRE A Ekman mant 3 5 2 3 b B R, ik ¥ & 49 Yoh.

X@iE: KIALRE, h#,mﬁ&f“
bBEHAS. 0357.5

1. §|'§ B e measd Ly i Ll ne g FovTnn et Indsaae il <o A
FERPINVEES i T T GOGD EESY S D e
& ’Emiﬁhﬁm Zl’iﬂ‘]ﬁﬁﬁﬁ-%%k%é?‘ﬂﬂaﬁé@%ﬁ ﬁiﬁﬂéﬂﬁﬂ'—%ﬁ%ﬂ
EVWPE&H‘J’E% BRI RIRR AR E R M BERE R EST RN T
i FRESHEE D FRRSRRRETR R M S RETRH. R K<
R HRREKIZEH3HE. #iﬂﬁﬁ%ﬁ&iﬂé‘] [ip:% ppu B AR E o Xk
R EFHRAED REHRY.

KK TR P R AL R B 35 44 4 Ekmain X3 S 5E FE 7R 6. - Blackadar’; EstoqizeP a2kl
ERARAKHERNLEH TRSAFBHEER ARRAEEARFARERERERTN, BLF
R T B REAR L A ¥5.  Yamada®™ R BT it S SR 2 AR 21 S W40 B
BRGTRLRRE, ﬁﬁﬁﬂﬁﬁ&ﬂ&%ﬂ‘]@ﬁﬁﬁﬂ&ﬁ&k RO IR EDHE
BRI .

AXRAT —HERHNERD”, HERRERRABRIL L7 2-sRAEEAS H
BUNBEKAN RS LERS RKBTEREE, HHT AAFBEANRER L. HE

19904£9 H 15 H i 3]



520 AR K R R R B e 249

BB PR 50 241 E0E AEBCIEF [T R R R RS B Y 8 W » S I WA R A XUk B T 10 4019
2 MFHBRBETE

1 Boussinesq 3 T » oS0 52 PO T-H932 140 Rayndds [57 7 9 5 i 77 B 46 7 .55 )™
;/dz; = 0 (1)

aU,; d Z
= + a71(0’,U. + wiwi) + enfill

e 1 dp L5 s
= <p>9r+[1 BO. —<< 8.>))]g:

ool ‘7”+
I

ta'u 2)

? wu; — a
aﬂ 2 + ""(U} Uil """ u.u,—u,- = ﬁg U ) +

1
T 5(1’”)
l

A < =~ o (Pu;) + ft(a_,u uu, —+ ‘e TJ:H)

S e SR RO
== it w; o B(g; u0. > (39: AF )

— E£:+[ 9”‘+.U.-52—j] 3)
PLEABREM—BREGT A EEMAG THRSHARS KA. BEEIHENZm, -
R RUHME . 8 HOER TSR R — AW WS4 2h ) 07 R AT B 28 B i Sk
TE G " 2K 251K 25 B , COL T ML=k TR I A ZE“" TEHI R R A B R g YR . LAsh R T R
S 5 %fﬁ‘ﬁﬂ—"“‘ﬁﬂjﬂﬁ ‘

D,—C‘A( AL . : = (1)
Hep o fHA ?ﬁ A(z ) Eﬂfﬁﬁ”ﬁ?ﬁ(ﬁuﬁiﬁﬂfﬂﬂfﬁf S, [m=])

& RBEREHR F &%ﬁ'ﬁﬁi}a‘- = 0, ZE: i BE Rome , IR T BT T s A%

U, = 0, YA BAETH 5 LA BEE R T A A O B0 > 2,2 fkE#E
WABRA

duw

il = T GARU|U| = 0

d ww
dz

Hop £ HFR A S AL LR S B RN £ = 107" /s. UFIV 4351 07K TR 9 A4 .
U, AV, B RS R TR 2 R, A LR AU, = 6.V, = 0,3FR 6 =107/s.
(5) RILA 4 A K Buw, o, M UV, FEEREH .

7 B O [ B e A R B H A FI B I B R B T £ AR, 1 Pradel 1R &
KRRk — oM I SR I 41 7 B RIS R A L T B S . A SR AT
KM SRR P — 4 VRS S T8 TR T - RERER IR L&
AR ——IR S K. B R AR A o ik — 2 1 R B LR SR, R 46

= fU—GE: CLARVIV| =0 (5)



250 TEAFEHER K FFHR — F21%

EREHZE. !
(DIRA KB ER
B &K E R Boussinesq(1877) 3 HH A9 R RSP BIR 5 3. ARIE SRR
it U, , 2
— Uy = Yy 54 + g‘) = 3’66;,‘ (6)
Brik,
uw = — vdl /dz
v = — vdV/dz (@)
H4E Prandtl B 5 KR, H
o= LG + D (8)

KoL AREK 28R, ARG KERCRBETRERME RERRSY. (HiX Hab#d
MBI ERFRY T RAEBRREORR. LENE- P2RAK. B3 F ik il
FEH b= ke, z REFFFROFBEEE. X TFHRERLFR, XRBIRA T XHH2E A
X

k(z. 7 z)
k(z 4+ z)
A

(9

L, =
15
A

SRCIl wa LG
f

zo RREHBEE. EXARBIETHER L ELY k=, 72 EB L AKEE BRI,
HEEZEBRAMER, RITMESRAXRAWERELX:ETREOS 220,
L=k OS2 02720k
I.,=const 0.265h<z<h

A

14

il _'___'é;;rd' SR L o=atbe haS2h (10)
of ------ Wilson and show _ 1 ELR @<<H,H©O) RAH. EHRAAL
i S {  ERTEELEEERM TSR KBRS
2 o o 1 = ke s, ZEoR AR T KRBT
i 1 RSN, BTLLRE R B R R B .
e e R BAKER LREYS M. BT

i1 B 3 R EEaRske b, AR A E TR R —
N T T BE AR RORLSE BE AT FFRASRAT
1578 (9) . 3 3 By R B I L A S0k Bk
PSRRI H = 1220m, ) & M B3R o = 33. 39,5 = — 42. 21. 3T HOTA L 94047 WA 1, Pl et
SRR A SUR IR L 4, SRR (O, BE R XA R BB AR, HHEHE
HBHRABEXAINSRAR AAN RS K NEREHAK.

()M FEH

B1 RekHFHE



F2% AR BN R AR ERR G A 251

P37 R K (5) | (7)(8) (D (10) , H TR/ AF

iR (z= 1220m) U =@, =0

THRE =0 Uv=20, V=20 (1
OHUE T

i B T LR A7 e M T AR AR BB AR T AR SRR (N TR Bl E

TiH ARE TR B4 g, R XE RORIE. AR SCRAARESR
z =laé&— 1) (Gl L= alb)

gt be 40 (<< Ee<<51) 12)
1E ¢ = 11 fbfRIE— F"%ﬁﬁﬁ HAa=0.7,b=—13.4,c=82.7, %Eé%*T“FHK%EEH%,
H§ 26 = 1.

EHIE M B (DALY
a(®) dg(a(é‘)l"q?(é) d‘é’) +8,=0 , (13)
Her o= U,V),8, %iﬁﬁ RN, FRADMWESERS

Acz[nﬂn(%ﬂ — @) — i1y — @5-1) ]+ 8. + S0 = 0 (14)

S R AN AR A R B AR
3 %’%iﬁ%

ﬁ?jbﬁfﬁ] ZFI%%TK*’H B R 208 K MK TR A B iy T B BE 43 A 4 L 2 B
R E?J%ﬁﬁﬁﬁﬁfﬂ Ekaman %E‘f’% H\EIFP_JU%&H E?ﬁ*’k&‘]ﬁ& PRET T B S

1.0 T T

=
0.8
z/k
o ——r—
0. 6 ~ (=]
ar @ @iagpEeS O
o) ™ o0 — o t~
0. 4f (& AfEeD) Shgenk Seony
= ? D
Eo2tofd 57,20 282 BN\ A
0.2 s LbE BT % 0'00 807. 5Y =
: ol 2 e N V) A
L, = 0/ BRI 057 S )|
e L L r—
0 o0 0 S0 G 1 2 3 456 7.8 9101112
BA/10 lu(m/s) :
B2 tEREEST © 3 Ekman S (R R X ) MK

B R, S T B, B e B o T R A TR T B S A TR Py BB RSB T » 2m
5 b B R /N 24 T AR S 1 T 20m ZE 4 B AL MU AR AR 100 0 R B S 3 119
SEBE. MERR00% 5%, i R4 %, TEE AT In— 4 BHAREA—,n=
0, N AT =1,k M. BB, AR A FA5 AR B R . FAREREREREA



252 TEAFEER L FFR F21¥

Br3e Ry iR, (BB AR T B, AT BT A R IR v i

10°L 1102
9F 49
8F\ —— 48
s 47
6L —— i
st 15
z/h 4k 14
1.2
3F 3
LOF==-=— == - == — 4
0. 8F
0. 6f i o Gl
0.4F|e d
0.2 o * %8
. IS 1
0.4 0.8 Ie2 A ) ) 5] P R W el 102
i 0.20. 10.60. 81. 01. 2
/7,
BH4 Ak d Bs5 BAENGH

VT 4.8 AT T XS P9 T » R SRR A PEL R 7T L, S RAE AR 30 5 SR R S RSP, T
BEHBR. FHRTHERMEHI— D R, TR0 800 R R, B
FTRESH th KU AR AR B X RAESAC B (B0 A . 1 502 RIS 7 9 44 » 7 2R 4K 38 0 0 B
TR FARAE RN TR I o T UL 3 702 ) 5 3 L[] 42 B, 7 XU A A BT HID 6 B A b 7
LR At FEFRAR LT LR S BB M. M BRI REINE IR RA H N E.

BZEFRESROPRHLB AR, 5T B Ekman [FUE BHE ) 5 10 7 255k B335
BT A AL AR R SRR R A e 2

- X In

[1] Blackadar, A.K. J. Geophys. Res. 87 (1962) 309— 3102

(2] Yamada,T. A.,J. Meteor. Soc. Japan,80, (1982) 439—454

(3] Busch. N.E, S %% M ER) FENA 53 B2 %, JL 3T, 1984410 5 , 39751
[4] Wilson, N.R. &R. H. Shaw. J. Appl. Meteor. 18. (1977)1197— 1205

(5] ®A3EF, 5 WA ShE SO0 3, Bl 2 3 B3t , 1984

[6] Landsberg,J.J. et al. , J. Appl. Ecol. 8,(1971)729— 741

[7] FffiE,J. D. Lin K% 245 vol. 46 NO. 2. (1988),194—201(1988)

[8] Hanzalic,K&. E. Lander JRM V. 52 (1972),609—638



524 FA R B KRR R R 253

The Effect of Forest Conopies on Atmospheric
Boundary layer Velocity

Sun Dejun Yin Xieyuan

(Department of Modern Mechanics)

Abstract

While investigating the imteractions between atmosphere and land surface, the effect of plant
canopies, e.g. forest, is considered to be an important factor. The turbulence in and above a forest is
of subtantial importanee to the exchange processes among mass, momenturn and heat . This paper pro-
poses a two—layer model of mixed length and calculates the Enman spiral and velocity profile near

surface.

Key words: atmospheric boundary layez, forest, turbulence model
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The cited components in serum were separated and m;tennined on a CLC— QDS cc;h;n;n (,(I:Scm‘x

6. 0mm) with methanol—water- (35165, V/V5) containing 0. 02M:Li;SO:as a: mobile (0..5ml/min)..
Detection’ Was ‘hade at 254: im.T The:¢alibration ‘graphs-were tectilinear¥rom::1.:0—70 ppm for theo-
" phylline and 0. 5—100ppm for furosemide. Detéction Hmis wete 0:1:ng for tieophylline and 0. 5ing
for futosemidé. “All intéF- and intta¥ddy coefficients of VariatiSn wéré below 515947 it TLil
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Key words; Determination of theophylline and furosemide; High— performémce liquid chromatogra-
phy: Clinical analysis.



h EREEAR KL MMBS

= & E A

Bl X 4 CGREREXHR)
By EANTF xAM
EXxA KEFE KRE

IR
RIEGE WER FHOOK
EXHE: E W

b B B ¥ B A X ¥ 2 ®
JOURNAL OF CHINA UNIVERSITY
OF SCIENCE AND TECHNOLOGY
(ZFETD
(Quarterly)
B2l Hol (BBTED
Vol.21 No,2 1991

‘ Edited and Published by.
ﬁﬁ lﬂ ﬁ: «*@ﬁ%ii*k##iﬁ»fﬁﬁ% The Editorial Board of

(BEEAETEERNES)
JOURNAL OF CHINA UNIVERSITY
Ef Bl. YEHFHRXXFGHNT OF SCIENCE AND TECHNOLOGY
BREET: & e # &R B 96 Jinzhai Road of

Hefei, Anhui, China 230026
iT B &%: & & ® W e
Distributed by,

EEET. T A P AR S E A E China International Bookstore
ChEERRSRE, 539915 ) P.O, Box 399 Bejing, China

n

B A%—F 5. CN34—1054 K5, 26—31 19914 6 A ik
&gk 4 &, 230026 B 5h 4%, Q527 2 3.80%



	1
	2
	3
	4

