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A Research of the Properties of Complex Hessian Matrix

and Its Complex Positive Definite

ZHANG Songchuan
(School of Mathematics and Computer, Wuyi University, Wuyishan, Fujian 354300)

Abstract ; The properties of the complex Hessian matrices of real-valued functions with respect to a complex—valued vector variable

are discussed and some new results are gained. In addition, several necessary and sufficient conditions of the complex positive (semi)defi-

nite and Hermitian positive (semi)definite of the complex Hessian matrices are established.

Key words: complex Hessian matrix; R—differentiable; complex positive definite matrix; Hermitian positive definite matrix
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B(CXC)=2-(V.-V,).
GG 3T 2m 480, B g KR T V-V =0,

i B(C,xC2)=0, # BI(C,xC,)={0},
(3) m=n=3 i, C,xC, & 4—TE &, ]

BACXC)=4-(Vi-V.).
Y m SN g A
%,UIIJ V;_V;:O’Bg(CmXC/I):OO ﬁ& B](C’"XC”):{O}O

5 AR, B g WACHERRS U V-V =2,

C.xC, 34 nm 4~ 5,

B,(C,xC,) e (£2}# BI(C,xC,)={2},
TIE 2.3 BI(K,,xK,.)=
[0,4] m=2,
{0,(m-1),2(m_3),...,3”§+1 (m-l),Jm>3Em3§1§§§ﬁ(
m-1 1 |]|3(m-1) 1 (3m+1)(m—1)
“212’21“2” 2]’
m?3ﬂ_m7’9§“£ﬁ(

IERH: (1) m=2 B}, K, =Ps.
SHIE:BI(PxP;)=[04],
2) m=3 i}, K, %K, & (1m,m?)-1EM & i 1
FE RS m? A, BEEA 2m A, m? A 1A,
W r=1,s=m,i=m> N
B(K,,xK,,,,)=

r TN ST + - t—r + -
2*(Vg—Vg)+T(Vg} —Vgr( )+27(Vgt—Vgt )=

2 (V V) 7(21/ “2m)+ (2V a=1)=

gm

%(V;—V;Hm—l)(V;”l—m>+<m2—1><vgmz—%>

Hr.v,, e[0,1].
KlamXKlym/\ﬁ(m—Fl)z /I\)\J_:_l: HE{:J: m23 HTJ_ m222m+10
Hi,v,, e[0,2m],V, -[0,1] HV,, V. . Bk

gﬁ\{E,Kl;mXK];m %Kﬁﬁﬁﬁﬁ‘ﬁo
L (m+1)* AEEORE, BY m 358, B g A UFAR
500 V,-V,=0,

e[0,2m], V

B(Kp,xK,)=(m=1)(V,

gm

—m)+(m=1) (V=)

3m+l

B B (K oxK ) € [0,i(m—1),12(m—1),“- (m— 1)]

3m+1

BBI(K XK )= 0,m12(m1), (m=1)).

2 (m+1)2 JATEET B m 7\71%%1,11 g NP5,
W V,-V =1,
Bg(Kl,,,lxKl,,,l):i;— (m=1)(V'

gm

“m)+ (=) (V)

I{j& Bg(KthKbm) €

m-1 1  3(m-1) ) (3m+1)(m—1) L
‘i 2 F2t 2 *a v 2)
ﬁ& BI(KmeKbm)E

mel 1| [ Bmel) 1| | D1
H 2 T2l 2 T2 ) 2 *2 )
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W A=2 h—1ERE,

abeZ 0=sa<A,0sb=<),)|

5|32 2.1
[2a+3b
=[0,24+3b, |\ [1,24+b,~1 |,

IERA ;B IA 987k,

(1)24 A=2 I, 2a=0,2,4, ] 2a+3b 7] LIHL 02,4 (b=
0):3,5,7(b=1) ;6,8,10(b=2):9,11,13(b=3);12,14,16 (b=
4)++-3bg=6,3b—4,3b=2 (b=b=2);3be3,3bg—1,3bo+1 (b=
bo—1):3bo ,3bo+2,3b+4(b=b,)

20430 BUE T 0,2,3,4.5.6 -+ ,3by-3,3by—
2,3bo—1,3b0,3b¢+1,3bo+2,3bo+4 BT Z5 18 ST

(2) BOEZEIERT A <k-1 M57, FIE45IEXT A=k
BT

2 a<k B}, 2a+3b FILIHL 0,2,3,--,2 (k=1)+3by —
2.2(k=1)+3by .

Y a=k WF,2a+3b W LAHL 2k,2k+3,2k+6, ---,2k+3
(bo—1),2k+3by o
8 2a+3b BT A AT RERYIE N 02,3, -2k +3b,-

3,2k+3bg=2,2k+3b FT LA R BT
EIE 2.4 BI(Ky,XKyn)=

{0,1} m=1,
{0,2,4} m=2,
[0,10] m=3,
[0,53]\{52} m=>5,
[0.3m>~4m-2] m=4 H m#5,

HEH . (Dm=1 B, PyxP, 2 (12) IENE, Hrf 1
FESA 42 ESA 2, Wr=1,s=2 1
Bg(PSXPZ):

r -y ST + -
Z*(Vg—Vg )+27(V&‘—Vg‘Y )=
|
2*(Vg—Vg)+T(2Vg’2—2)=
1 + - +

5 (V=V )+(V,,-1),

v, e[0,2].
PxP, 24 6 R T 452,
Hitv,, €[0,2], H V., BUlE—AME , PxPs B1ELE
RUHRS
i g KRR, W V-V, =0 B(PxP)=V,,-1,

i B(PxP,) € [-1,1], 8 BI(PxPy)=1{0,1},

(2Q)m=2 I}, K,,xK,, 42 (2,4)-TE N Hodr 2 B A
A8 4 ESA 44

¥ r=2,5=4 1|
B (K5:xK )=

r + ooy ST + -
?(Vg—l/g )+T(V&S—V@ )=

2 o 42 s
SV V7552V, —4)=
1 + - +

5 V=V )42(V,,-2),

;H\:EP !V;4 € [0’4]o
K>:xK, jj\:ﬁ 12 /l\,"]—:é'\ y H:| + 8>4,
JHS,V;4 € [0,41 H V;EXI‘@#/I\{EEH_, K2,2><K1,2 %IS
FEER IR .
W o A AFARE V-V =0,
B(KyxK2)=2(V,,-2),
i B(KyoxK, ) € 10,22, +4] S BI(KxK2)=10,2,4}
(3)7":3 HTJ‘ , K2,3><K1,3 7%(2,3,9)— _EEIJIU ,/ﬂ\:qj 2 g
MA 1243 ESA 61,9 BN 2,
1 r=2,s=3,t=9, Il
Bg(Kzng]j):
r + -y ST + - I-r + -
Z*(Vg—Vg )+2—(Vgs—Vgs )+T(V§,—Vgt )=

3-2 92 o+
572V, =6) 475 (2V,,-2)=

2 -
2*(Vg—Vg)+
V=V +(V,,=3)+7(V 4-1)

v e[06].V., e[02],
KoK 5 345 20 N5 T 125642,

+

Rk, V., € 0,61V, e [0.21H V..V, B —AHH
i , KosxKiy; %Bﬁifjiﬂ%ﬂ?%o

8 g HAAFRFE I V.- =0,

&37

I B(KaxKy3)=V =347 (V y=1).

T B(K53xK,5) € [-10,10], #X BI(K,3xK,5)=[0,10],
@m=4 B}, K,,xK,, j& (2,m,2m,m?) 1EN]E]

o2 BERA m? A m BERUA 2m A, 2m A m A,

m? BRI 24,
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B r=2,s=mt=2m,y=m?* M

B,(K3,xK,,,)=
w VTV,
+%(V;) -V, )=
(V V)+ —(2V Som)+ 2 oyt m)+

m*-2 +
27(2[/&"12_2):

V.~V +(m=2)(V,

,m

-m)+2 (m=2) (V=5 )+(m*-2)
(V.1

Hep.v

gm

€l02m]V,, €[0m]V _.e[0.2],
Ky, XK 358 m*+3m+2 A5, T m=4 i m*>=2m+
m+2,

Hk, v

gm

g2m

e[02m].V,,, el0m]V, .e[02], HV,

g2m gm?

VsV o BOBRE—AMEIT , Ko, xK,, ARAFAEA AR S

S mi+3m2 WA BE g HA RS V-V, =0,
Bg(KZ,mXK].m>=

(m=2) (V,=m)+2(m=2) (V pp, =5 ) +(m=2) (V. o=1)=

221 m am

(m-z){ Cammi2(V L, )+<m+2)v;mz-1)}+2(V;m1-1)0

Fa m

M m-2=3 Bl m=5 W}
B (K%K, 5)=

3

V=52 (V] - 2 V+7(V - 1)}+2(ng5 1)

W B(Ky5xK,5) € [-53,531\{=52,52} , it BI(K,5xK5)=
[0,53\{521,

M m-27#3 Bl m#5 B}

B(Ky,xK},)=

(m=2)(V,,~m)+2(m=2)(V,,, =5 ) +(m*=2) (V,,~1)

ﬁ& Bg( KZ,mXKl,m) € [_ ( 3m2_4m_2 ) ,3m2—4m—2].
ﬁi BI (KZ.mXKl,m) 2[0,3m2—4m—2]

EHE 25
BI(K>,,xK>,,,)=
[0.,4] m=1,
! m=2,
0,4,8,12,---,32 36,40} m=5,

0,(m=2)2(m=2),---,(6m+4)(m=2)} m=5 H m F%k,

10

(0,18 \[17§ m=3,
%

%

2,[(m-2)£2 [,[2(m-2)22 |-

-, [ (6m+4) (m-2)22 |},
m=5 H m J&%
IEBR: (1)m=1 i, PxP; 5 (2,1,4)-1E N &, Hrh
QIS AN VS 4N 4R 1A,
W r=2,s=1,=4, N
Bg(Ps><P3)=

S(V.,-V,,)=

+ - -
g,.s'_ as + 2

2(V -V )+ (2V )44 (2V 1=

+ - + + 1
ViV +(V, ~2)42(V. =)

Hefv, e[04]V,, (0],

945, T 4=4+1-1 | HIL,
@ Yv,-v,=1 Bf, V, e

V.V, SR —AME, PxPs BT RS
@4 v,-v,

V. =4V, =1 RRERIB ST PPy $5EE SRR

B g WAUFFRS UV, -V, =1

PxP; 1

e[04]V,, e[011H

=10, V,, e[04]V,, e[0,1]H

+ + 1
Bg(Eng)zil—(Vg', -2)+2( VM—?).

W B(PxPy) € [-4,4],
[4 BI(PsxP;)=[0,4]
2)m=2 B}, KyxK,, f 4—1F T &1

+ - 4 + -
Bg(Kzzszz):;—wg-vg )=5(V,=V,).

KoxKan 36 16 /45,8 g Sy Actiibis W v, -V, =0,
Bg(KLZXKzz)=O,m BI(K,:xK5,)={0},

(3)m=3 I}, Ky;xKy; 52 (6,4,9)- IEMK, Hie
FERA 124, 4 ERA 9,9 XA 41,

% r=6,s=4,t=9 i
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B (KyxKy3)=

S

r + - -r + - t—r + -
7(Vg—Vg)+ ) (VA,’X—V#)+T(VW—VW)=

9-6
2

6 vt A6 .
7(Vg—Vg)+T(2V&4—9)+ (2V59—4)=

+ - + 9 +
3(V, =V, )=2(V =5 )+3(V,y-2)

Hrv, e[097,V,, e[04],
KoKy F647 25 A i, T 12=9+4-1 , [HIIE
@Y v,V =1 iV, e[09],V., el04] A
Vi Vo BGER AE—ME, Ko oxKo s BEEAE R IARS
@ Y V.-V, =11, V., €[09],V,, [04]H

V. ,=9,V. =4 REERINTBSL N, Ko xKy, #A77E A 4T
.

B g WA W V-V =1,
Bg(Kz,;sz,;)zﬂ—Z(V;4—%)+3(V;Q—Z)o
B B(KyxKys) € [—18,18 \[+17}),
1 BI(K25xKy5) € [0,18 \{17},

(@)m=4 B}, KyxKpy J2: (4,8,16)-1ENE, Hor 4
BERSA 16 4~,8 BERVH 16 4,16 BEASA 44,

W r=4,s=8,1=16, N
B(KyxKy,)=

S

r + - —-r + - t—r + -
7(Vg—Vg)+ ) (VW—V&Y)+T(VW—VW)=

84 ¢ 16-4 .+
5 (2V = 16)+—2 (2, ,—4)=

g—(vg—v; )+
2(V, -V )+4(V, ~8)+12(V, -2),
Hrr. v, e[0,16],V,,, € [04],
KoixKoo 3647 36 00, B g WAUAHRS U V-V =0,
T 16<16+4 , AL, V. €[0,16],V,,[04] A
Vi Vo BORRE—MEIE KooxKae 23 H IR K BEFR
5, FIHZE A E AR I

D KV, =0 HV,,e[24] FIERIHRS.
B,( K2uxKs4)=

4V, =8)+12(V, ,i-2)=

4(0-8)+12(V, ,-2)=
—32412(V,,4-2)
ﬁ& Bg( K2’4XK2’4> (S {—32,_20,_8} °
@ Y4V, =1 HV, e[ L4]0 FEREIRS,
Bg( K2,4><K2,4):
4V, —-8)+12(V, -2)=
~28+12(V, ,-2)
li.ljl Bg( K2,4XK2,4) S {—40,—28,—16,—4} o
@MV, e[2,14] HV,, c[04]0 FIELL
e,
Bg( K2¢4XK2¢4)=
AV, ~8)+12(V, ,-2)=
AV, -8+3(V, 2]
W B KoxKyy) € {0,+4,+18,+12,+16,+20, +24  +28,
+32,+36,+40} ,
@ Y4 V,,=15 H V,,, e [03]0F FFLER RS
By( KyxKa)=4(V_  ~8)+12(V, ~2)=28+12(V, ,-2).
W B KyuxKsy) € {4,16,28,40) .
® %4 V,,=16 H V., e [02]0F FFLERIHRS
B(KyxKy)=4(V i =8)+12(V, ,~2)=32+12(V,, -2)..
ﬁ& Bg( K2,4XK2,4) S {8,20,32} o
B BI( K.xKss) € 10,4,8,12,16,20,24,28, 32,36, 40},
(5) %/I mBS, KZ,HLXKZ,HL 7\%(472’”7’”2)_ IEJHIJ[@ ,:/H\:EP
4 FESA m* A, 2m A dm A, m EEA 4,
¥ r=4,5=2m,t=m?>, M|
Bg( KZ,IILXKZJH ) =

r + o s—r + - t—r + -
7(Vg—Vg)+ ) (Vgs—Vgs)-FT(Vg_,—Vg,):

2m-4
2

m’—4

2

4 + - + +
S (V-V )+ 2V, —4m)+ 2V, ~4)=

+

2(V, =V )42(m=2) (V,,,~2m)+(m*~4)(V_ :-2),

g2m
by, e[04m]V, e [04],
KZmXKZm ;j\:ﬁ m2+4m+4 /1\4'\1_:_': 9 EE :J: m? 5 HTJ‘ s m224m+40

I, V,,, € [04m]V, - €[0.4] HV,, .V, - HifE
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— MER, Ko, XK, EAFTE I bR 5
M mP+dm+d AEECET B m T 3 g A

R W V-V, =0,

Bg( KZ,mXKZJn ) =

2(m=2)(V,,,~2m)+(nm~4)(V, -=2)=
+ 2 +

2(m=2)| (V5 =2m)+ "5 (V, -2) |

i B, (Ky,xKs,) €{0,+(2m—4),+2 (2m—4),--+,+(3m+2)
(2m—4)}.

Wi BI(K,,xK>,,) € {0,2m—42(2m—4),- -, (3m+2) (2m—4)},
M mP+Am+d R AU B m AR I g AR IR
SV -V =21,

B,(K,,xK5,)=

+

242(m=2) (V. ,,, ~2m)+(m=4) (V. ~2)=

&2m

+

£24+(m=2)[2(V,,,~2m)+(m+2) (V. =2) |«

3¢ Bg(KZ.mXKZm) e {£2,£(m-2)£2,+2(m-2)+2,--- , +(6m+
4)(m-2)£2},
B BI (K, xKa) € {2, ] (m=2)£2

| (6mt4) (m-2)#2 |},

2(m-2)£2 | -+,

B

3 #Hie

@ﬁi{EH)ﬁ 1%3: @J an Wn ) mecn ’ Kl,mXKI,m ’ KZ,mXK],m )
Ko, <Ky, SRR AR AR B TR (L

S
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Balance Index Set of Cross Product Graphs

CHEN Biying

(School of Mathematics and Computer, Wuyi University, Wuyishan, Fujian 3543000)

Astract: we mainly discuss the balance index set of cross product graphs, and exact balance index sets of some cross product

graphs are also obtained.

Key words: balance index set; balanced labeling ;cross product graphs
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FISTA-Barzilai-Borwein &%

R R M
(LARMNFE: B S5iHayReebe, fma M 350100; 2.8 % 0 Ber SiHENFR, fd 3 354300)

OB AT MR R AR A Y — Bl POH I Barzilai-Borwein 53, R Barzilai-Borwein KA
SR AU /B (PR FISTA-CD) S DA I - DR G35 i) S8R v D), DTG bR Ba ik i s S50 B A
T Y BB FUEIZ SRR O (k) RS 35 A 00 25 (0 S0 S B0 90 3 A 3k

KA : Barzilai-Borwein 5535 ; PR IGITES ST 1 KT 0(142)

HRESES: 0224 SCEAARIZAD : A

VLA, g5 H ™A A A R U B 2 A LA
2 W BIGR, JUHSR ARG I AR R . S 4 b )
FHAE G I 25 R X F — DRk R e 2
D S N 273 (1 | R W O s T e A [l

min F(x)=f(x) (x) (1)
Hod £ NRRECZS 8], 18 s .

(a)f: E— (=00 oo | J&5% ™M PR AL, dom (f) =R", B fF
1 >0,

SO =)+ Vfw) =0+ |l y=c |, Y,y € dom(p)

HAE E LR VR A SOELE ), AIFE—A 5
oL, s
I VA)=Vfy) | <Lyl x=y || .V 2,y € dom(f);
(b)g:E— (=0, o &M (A—7E Al i) K%L, H.

dom(g) Cint(dom(f));
(c) (1) R AR AR Q* J2AEZS 1Y AR (EIC
y‘j Fopto

i 2 o JEE B PR it 2% M AR IGO0 A TR RS

Fs HHA.2018-10-15
TEE 2 (1993-), 2, WU, B-LEFoE A, T8 NE
AL BT ATST .

XER/RS:1674-2109(2019)03-0012-05

MIrikZ— , BA TR AR S 58 A Kt 4%
JSOREL . AL BA IR AU

. L, 2
=g min {0, (V) 1o, (04 2 [y |

(2)
iV f(x, ) fAE 2 AERIBR R
23 TR0 A R RO, T (2) S

TN i :
X1 = ar%ér;nn L g(x)+2 [ x_(xk_Lk vf(xk)) I ,

(3)
KT, () EH

1
xk+l =pr0xL (xk _LA vﬂxk )) (4)
L ‘

e 3 o B B ARAT O (17k ) AMRCSIGH R 3 B
R B, Beck A1 TeboulleP$ H T — i i Iifs it
BB EE (TATFR FISTA) 5035, Tk I 02 1 42 Jmy e st A
H AR R EUE A A A8, R FISTA SETSm] DR
IE B AR BREUEEA O (UE) ISGE R | (H7E S PR N
A i T ER BRI, SERRCRAEAIF A BIAR
AT FEAR FISTA B3k B 5 , Chambolle F1 Dossal 42
M T PR R AR i/ B (AT FR FISTA-CD) 3800k il id
XFSECTE RN B TE , $a e TS S AR O
TESEAT BA IS %8 . 2017 4, Beck WE4S TR



Zs B A SRR SR LR FISTA-Barzilai-Borwein 595 - 13 -

I — B 2 AR TSR R AT A
[, 25 B V0 22 RO SR i SR E A | [l s ik ] T
PR RS O (1/E2) R S0EHR

H¥k 1. FISTA-CD Bk

?‘ﬂﬁﬁ’ﬂﬁ : é/ﬁ\% x€ R", t0=1,/7"\ yozxo,nlef , d>()’/7n\ k=0;
0

PATT IR,

D% 2, =prox, (yi-1 VAY)) 5

1
)% b= k+;l+ H (5)
N t,—1
3)1+% Yior =gy ‘ ) (%, —%,) (6)
k+1

4)% k=k+1,3R[7 1)
HEDSL.

Barzilai-Borwein FiAWE R g KA TC A H AL
(A R B B Tk 2 — O AR TR Y Rk A B
AT REE, SRR v &
T By, Ml Bi=y,d W5 A0 2 IR BN B i H A
PRELTE 2, AL B Hessian FERYRCR . BB K EAAF T
B

S.S,
Y= (7)
Sk Y
Hr =21, yi= VA%, - VA%,

ZICHR[L,310 )R &, $& il —Fh 5 BB SIEMHEE &
FBREE G UT BB (AR FISTA-BB) &1k, T A M4 H
f): —2 KM BB K AEN FISTA-CD Hk i 0K
7, i HA — DR IR 4 R e B A aE iy e
BRI i RaE 2 A W SIGH S

ASCASHINT 55 1 HER TR T et A
IR IR FISTA-BB 5k, IR 28 E B A 2 /il
SCHEFT 0(1/k) RYMSCSSCH A 5 25 2 9 il 5 2 i e 80
AT A WS REEIHE LU, DA T 40 TE AR S Ffr Ay
TSR AT 50 s e, 5 3 R A S AT A

1 Bk RSt a4

o i1

7/L;g (x):prong (x, —% VAx))

X7 (2):int (dom (f) ) —E(L>0).
SEXFIIEICL), B A T4 H1—Fb FISTA-BB %32, .
PRAEZRUNT .

¥k 2. FISTA-BB B

S0) WIHELL: 552 20 e R, A yomto o0, 50,11, Lo>0,p
[0.1],0<4<(2-p)* ,pu>1,% k=0;
S1) 4 x,.0, B

1
xa==prox | (¥, I VA )) ;s
Eé’ k
S2) &

_pt \V q+4li

f, =P (8)
&
t,—1
Vit o + (7, ) (0,5
s3) it
i) (Ve )-Vf)
(yl.-+1 /3 )T (YM _yk)
B Ly, =, BB iy T RS NI S B
AT ()<
S T )iy 1T ) 1
(10)

S4) M bk 5 ||y, || <€ BF A IREAR B4 h=k+1,
&[0l S1).

9

1=

R TSR RIS SE A TR 3 45 13

SIE 1R fF g W2 (o) F1 (D), X TR
xveE,yeint(dom(f)), H L>0 F}, i /2

STUy) SF)+VAY), Tly) =)+

Lnmy 1 (11)
iy
FOO= F(T(0) =5 Ty |-
Ly 4 y) (12)
Horp

€2, y)=(x)(y)-(VAy) ,x-y).
TERH . DLSCHR[ 2R 281 T EHE 10.16,
1L 2 AR F SR R AL,
f<TLA (yk ) sf(yk )+< v](%ﬁ)’TLA (yk )_yk >+
o0l (13)

T AR k=0, 02 L, A 50, B
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A Fast Proximal Barzilai—-Borwein Gradient Method for Solving
Decomposable Strongly Convex Optimization Problems

LI Xing', DENG Kangkang', LI Chao®

(1.School of Mathematics and Computer Science ,Fuzhou University, Fuzhou, Fujian 350116

2. School of Mathematics and Computer Science,Wuyi University, Wuyishan, Fujian 354300)

Abstract ; In this paper, a fast proximal Barzilai—-Borwein gradient method is proposed for solving decomposable strongly convex opti-
mization problem, which uses Barzilai—-Borwein stepsize as the step size factor given in the fast iterative shrinkage/thresholding algorithm,
and gives suitable criteria for updating parameterts, which speed up the convergence rate. Under some suitable conditions, the O (1/?)

convergence rate of the proposed method is proved. Finally some primary numerical results indicate the validity of the method.

Key words: Barzilai-Borwein method; fast proximal gradient algorithm; step factor O(1/k2)
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Figure 1 Example and the first method for selecting a rigid piece
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Figure 4 Prototype of the assumed small displacement
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Geometric Composition Analysis

in Plane System with Virtual Hinged Joint Infinity

FAN Weiqin'?, YAN Lingyue?, ZHANG Hongzhang'?
(1.School of Architecture and Civil Engineering, Sanming University, Sanming, Fujian 365004;
2.Wuhan Fengda Geological Engineering Ltd, Wuhan, Hubei 430074)

Abstract: The geometric composition of a plane system with virtual hinged infinity which is formed by the same side or the opposite

sides parallel chains is analyzed through examples. The problem on geometric composition analysis in plane system with virtual hinged

joint infinity is pointed out. And then by analyzing the geometric characteristics of the plane system after a slight displacement, the analy-

sis methods of the problem are discussed. And the method of "articulation triangle" is perfected.

Key words: geometric composition analysis; hinge of infinity; geometric transient;geometric variation constantly
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AT St R R
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SCERWER A T4 30 AN AR A
PRI 2E 3R FHAE H AR IRAR KR 36 19 LLC K558 18 FH
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Table 1 Unie root test

% 3 Hasuman 05§

Table 3 Hasuman test

Test summary chi—sq.statistic chi-sq.df. prob

REETE  LCKRER ADF £ PP

In gdp —13.877 2 (0.000 0)™ 130.651 (0.000 0)" 309.172 (0.000 0)
Intax  -7.170 76(0.000 0)™ 57.998 5(0.549 2) 149.615(0.000 0)*
Inrs -10.410 7(0.000 0)™ 122.323(0.000 0)™ 152.875(0.000 0)*
Innet -10.764 4 (0.000 0™ 72.027 3(0.137 4) 50.375 1(0.807 5)
Inen  1.95563(0.9747) 4.83766(1.0000) 2.054 70(1.000 0)
xl =3561 67 (0.0002) 76218 7 (0.077 1) 79.591 5 (0.046 1)
22 -4.096 09 (0.000 0) 109.058 (0.000 1)™ 149.866 (0.000 0)"
A3 5.66223(1.0000) 16392 2(1.000 0) 15.455 1(1.000 0)
%5 25.8899(1.0000)  0.18276(1.0000) 0.103 48(1.000 0)

d’In gdp ~22.391 9 (0) 264.771(0) 452.962(0)"
$ntax -19.5412(0)™  218.280(0) 256.201(0)™
Fnrs -31.4462(0)™  329.857(0)  459.052(0)
dn net 16,589 8(0)™ 192990 (0)™  222.826(0)"
dln cn -22.4357 (0)™ 264.026 (0)™ 542366 (0)™
%l -29.166 0(0)™  308.769 (0)™  509.005 (0)™
P2 -59.0225(0)  361164(0)7  459.280 (0)”
3 -25.1143(0)7  284.011(0)7  350.682(0)
x5 -18.707 4(0)™ 233.624(0)™ 302.270(0)™

s ek ok 53 KRR 1%.5%  10% 89 2.3 K P il it
o B
22 MERHERE

RIS A B R B ASEF R e-
droni J5ERZIRAEE HEAT M REAG S . B3R 2 B,
F% panel v panelrho F1 Group rho ¥ 554% 57 J5UBR A1,
HARKI R L AAAAEDMROCR "I R, 255
JB, EFH N R AR PR G 2 | B i AR B A7
TERI B 5 22 PR e n] RLBEA T [T U373 4
2.3 HEREIEREIEE

Hausman £ 55 F T8 2 107 12 22 57 Bl AL 2080 1 A5 74
SR [ E RN 3R 3 AR IR S SR AT SCRE
SR FH I 7 AR WA

FERI— Cross—section random  198.877 804 5 0.000 0
FH . Cross—section random  46.003 389 5 0.000 0
B = Cross—section random  343.145 366 6  0.0000
2.4 HEMGITHER
x4 BRE—pOALER
Table 4 Regression results of model 1

Variable Coeflicient SE T—statistic

a 10.554 01™ 0.160 243 65.862 360

In NET 0.678 565 0.049 281 13.769 280

In CN 0.264 089" 0.045 239 5.837 620

x1 0.000 922 0.000 657 1.402 910

x2 0.014 074™ 0.003 007 4.680 470

x4 0.266 557 0.092 997 2.866 285

x5 -0.537 992™ 0.081 743 -6.581 467

R? 0.916 747 R? 0.915 332

F-statistic ~ 647.852 1 Prob 0.000 000

E R ek ek g R R AE 10% 5% F 1909 KT 2%

®5 HEATHEALER

Table 5 Regression results of model 2

Variable Coefficient SE T—statistic
o 12.732 42 0.118 071 107.837 0
In NET 0.758 826™  0.042 745 17.752 34
In CN 0.058 717 0.030 009 1.956 640
xl 0.001 866™  0.000 592 3.152 778
x2 0.001 576 0.002 339 0.673 738
x3 -0.004 803 0.003 073 -1.563 220
R? 0.912 135 R? 0.910 894
F-statistic 734.985 9 Prob 0.000 000

Wk R ek SR TR 10% 5% 1%0 KT 23

®2 hEKR

Table 2 Cointegration test

AL Panel v Panel rho Panel pp Panel ADF Group rho Group pp Group ADF
T — -1.16 4.60 -7.81™ -3.04™ 6.76 -18.61" -3.134
i - -1.26 5.20 -5.93™ -1.71™ 7.71 -13.65™ -3.92"
PR = -2.18 5.19 -8.11™ -5.07™ 7.09 -24.56™" -6.33"

VE R e ek 30 R R A 10%,5%, 19%8 B E KT LB R A E R R 6 RARE,
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Table 6 Regression results of model 3

Variable Coefficient SE T-statistic
a 9.512 075™ 0.093 741 101.471 6
In NET 0.686 082" 0.033 937 20.216 28
In CN 0.133 952" 0.023 825 5.622 217
xl 0.003 534™ 0.000 470 7.521 367
x2 0.005 886™ 0.001 857 3.169 450
x3 0.007 225™ 0.002 440 2.961 672
R? 0.955 227 R? 0.954 595
F-statistic 1 510.516 Prob 0.000 000

T E e ek 520 R T 10% 5% 19%89 KT B %
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Improving China’s Internet and Promoting
Economic and Tax Development

Based on provincial level data

ZHENG Xuelian', HU Zhiyong?, CHEN Yalin

(1.Cheng Yi College, Jimei University, Xiamen, Fujian 361021;

2.School of Finance and Economy, Jimei University, Xiamen, Fujian 361021)

Abstract:The Interet sector has been developing fast in China since 1990s and serving as essential information infrastructure, which
stimulates both economic development and social improvement. From a long—term perspective, the Internet is of great benefit to China’s
economy and society; whereas in the short run, the Internet has a huge crowding out effect on the retail sector. In the meanwhile, the Chi-
nese government is taking steps to further support and promote the development of the Internet, including discretionary tax cuts. At pre-
sent, more empirical researches are needed to study how the development of Internet sector affects the real economy and the government’s
tax revenues as well as whether tax policies are still needed to further back the development of the Internet sector. Hence, this paper stud-
ies these questions by building up a panel data model with three explained variables: retail sales of consumables, GDP and tax revenues.
Evidence is from 30 provinces in China, except Tibet, from 2003 to 2014. Our study shows that the development of the Internet sector has

a significantly positive effect on the retail sales, the real economy and government’s tax income.

Key words: internet; economic development; taxation



KRR FRFR

JOURNAL OF WUYI UNIVERSITY

%538 % 45 31
2019 4 3 H

Vol.38 No.3
Mar. 2019

H

Fama A EFREFEFREIES TS
B UM BE A 3R 3

IR, EIRT, EHRE

(FREARMRFE U2, fm faM 350002)

—

@ O CAPM SRR LUK Vet FIE — P R NS 35 , I B e 7= 41 4 A AL 25 . Fama-
French o PH BRI BT 0452 1 BEE , A rp [ 1732 1A M AT R YiE . BT 2000 4F-28 2018 4F b i ml S A JEE
WA A REAS R GRS 459675 %€ T N TR A7 3 [ UES Ty 0 I , 2 BT IR 3 B LA A EL T R R B s A
TITR P BB R A RERE ) (HIFASE . 4B AT AIFSE, B Tl 2 i U WX BB I 5~ CMA 547 T T
R, E—20 MR i 1 0 R B A A R D

FKYEIR : Fama A FHU 89 F 08 ; GRS 1056

FESES F224 XHERFRIRAD . A

IR 7 0 A BRI AR T — b i FRUEUARL B 7
B8 25 T T A S Wi B B 5 B0 LTI IR WAL 245 53R 25
PrIWARAR AR , PN —A AR RS Ui ) 1 2 1A
o A, B E M R R A U Y TR R AT RE
TNEEAN T S W A2 Bl 1 0 BRI 1 2R G KU G A 722 B 1Y
BEALAL B 7% 7% oK . Sharpe(1964) F1 Lintner(1965) 7£
“EIH—Jr 2" BRI > I 3R A CAPM %872
BERUNN T GRS 5%, BTEMREES sz an
ATACHE B XU 2 B US4 A S AT T B2,
SR Basu (1977),Banz(1981).Jegadeesh (1990) Al Fama,
French(1992) 1 iF5¢ & W1 5% 7 240 5 1P X 2% 201 A
A H T T3 AU e s | TR 5 28 m) T (B D 9%
7 T g AR A P R A OG-, | MR 4R
WG AR FAERTGE 7 A 0 A R vk A %%
71, T AREMBIR ST 57 S AR K
CAPM RS 5 H BEAS B8 7 5 A8 A ICAPM 55, Horp
e N 24 BT S Fama,French (1993) 42 H = K 74
A Fama = K RN A R BP0 25 3R 1) 22 AL g

W5 B #A:2018-11-20

VEZ AT . 7V (1994-) 93, DU  fEISERfge 4, 2 E N
SR SRV .

ERES R (1965-) , 5, DU, 245, FE ML
LT BRI SRR .

XEHS:1674-2109(2019)03-0027-06

T 7 Mk i E KT SMB, i T F AT HML
=AU R TR, Fama, French(1993,1996,1997)
G3 B X AT iR ST L RSk
DI P RTIEZF T AR ENIE 1 HASE R f) 83 i FH
PN 2R = PR A v A T AT T R,
W= AR g R RE ) E A AR AL T ]
FRTHEA, Fama = KRR T 2 A& h A 2T
FERIIEAS | Bifi 5 27 S0 R - B F 8 AR A5 1k | Bl 2 4R
27 300 ZMHE AT, Carhart(1997) % B, 753 [ i
Yy, 3o W 2 e 04 B S AR A e AR AR 4 A B S Y
Wes M A T % 47 I A GERE Fama = A A AL
R BE | Carhart 765 Fama = R R AVILAE [
AT i MOM, it &1 A B 0T 2 0 IS A%
B2 19 Avramov, Doron(2006) A A7 , B 77 T 577 XU
W MR, BT S R/ 2 ok 2 il i %
W g A TR Ml SR D VR R v TN Bl B S T
G RE T B,

Williams 7£ 20 T2 30 4F-F QR H 14 A3 BLAL (.
RETRY A AH R 30 B2 R B9 PRS2 ) 0 AR A 19
N B T R 25 K12 Miller and Modigliani
(196 1) FY I 54 A Lty BLASE B AT AR | 15 H AR I3
R I P O/ANTEII (8 R A 0]l e O o
WARR T J5 e 5T B EIE™  Novy—Marx (2013) % PR
TR 252 R0 P S48 A AR 5 1 AH DG G R Aharoni,et



- 28 - (AR AEAR) 2019 4E57 3 1)

al(2013) & T o FAR GEAAAE B AR SCOC R 19,
Fama, French(2014) it 5| A Williams B A7 G
% Miller and Modigliani B, ERA =R A
R L IMAZAIRF RMW A% KT CMA 2 H
T Fama Fo PR il A2 H BEREEIE T I4IE
INAHAERE I _EAH L CAPM  Fama = R FHE 81 DL K
Carhart (1997) PG TIRKAIRF, MR T
71%-94% V- YU 25 #6782 ) Fama, French(2016)4F:
EEXTASE R K T 32 F L e M R iR A T
YT, R BRGB64E T T = DRI PR R LNy
IATXF B AR T 37 KU AR v B — A 4 A v
RS A TR AR i R A #5 0 B B T AR R4
Tt , R PR G E T GRS K56, Bl Ak
BERF R B EFRIZ 1 (2010) TA S 3 [ RS
T T (A0 R 5 WA S, 3 308 T (/N 2 )20 A ) T
R TR T E KA F LA B R, FAME R
PN ES TR Bl 2 U, ROGME, HEKE A
(2017) , & Ik FE A5 (2016 ) £ X6 v [ Ti7 37 S2E & B4 %
7 CMA R TCA T, Lu Zhang(2007) K348 14 B
BN NPV, RVER: (14 Al 23 05 Se 48 9 1 IR 7o A 23
H , B B0 00 H gz 5 248 fUE B, R R &%
FAARG, 24500 H B E o A, Aok 45 1R 4508 B4 ¢
PR B, DA R B8 1 114 2 ) AR 114 8 ) SRt
B TR S WA R, A AT Fama
Q014 FFE N THI T | Lu Zhang(2007)45 AV 5% 5
SCRTARAE S Rl g,

1 HiREFRSE TS

PEHR 2010—2018 4F- 4> A B Z2 4 ds , [R50 B
ST. PT BP {E A TA(H S AF AR S 2 IR, B TR E
B T AN RO, AR SCHIBR K LT 58 5 AT =4
HAR A B BEEE Kl ok F Resset 5% | [EZ=% CS-
MAR %)%,

1.1 BHRAEHWE

Fama Fi KRR .
R.—R=a+BMKt+BSMB+BHML+BRMW +B,CMA +, (1)

WAREEL (1) R, o i B 2HATE ¢ A RHNL
35 % (5 B A LT FIFEBEYE ) R, #6755 ¢« AT =4
H R FIR 5285 s —38, R = A A
N S| B e B O B S P I DR N s K A

U R B . R A, SR Fama, French
(2013)4F (i , e UHE V924 88 (i f O v T L B
B A A F0 KUk ) W I St o0 AR 5x5 19 25 A~
WA, A6 HEM 47 HE el 5 6 A"
A TESEFEE ¢ 4F 6 F IRl T (A ; W i vl {8 b 4
JERL -1 4F 12 R A /i i, 5 RE 22
A USRI/ TG 5 R g 5 308 AR A T TR
t—1 A BB BATR B[R] U3 ok e 1
1.2 BFEFHE

R (1), Mkt T3 KU 236 T 8 A
25, TS W E T IO W25 2 (5 B4 20 R FHd%
PRV F TC RS W 25 2% SMB T B R -, /N JBEAH &
KR A A IS R 2 22  HML Ik i (A LA 7
v T TET T {1 L AT O T T L LU 25 0 i %
Z 7% RMW 2RI BE 1 T, i 8 ) 1 S 4 B AR 22 F
HAEM A WS R Z 2 CMA FEZRUS A1, IR L
R S A R B 5% L B SR A A IR R 2 22
AL T S 2x3 TR s i o ], B S i
SR A R R A B A AL, e S KT E
(B) /INTHAE(S) s e T i {2 R BE 7 (3096 A% 43
SILL 30%  70%5 0 530 43 R =40, A3 i A v I T
TR E CH ) A 25 e 1 i L b (V) AR T T (L LE (1) 3
BARIREST (R) WA EAIRE ST (N) 552 FIBETT (W) ST
P XM (C) AR T8 AU () BEHECR XS (A) o TF
Xof S PR A 1 38 SRS IR 5%, an ke 1, 55 A F|
FHTFRLT 1 o A g R4 R s 36, 1530 XL
G IR B TR 471

=1 BFiEAX

Table 1 Factor construction

IHHEEX SERCEE

L BP Mi4ERE4r4H SH SN SL BH BN BL
KR BAW4ERE /340 SR SN SW BR BN BW
FIRE PP WI4ERE /340 SC SN SA BC BN BA

HifEEF SMB=(SH+SN+SL)/3—~(BH+BN+BL)/3
T T T (i L PR HML=(BH+SH)/2—(BL+SL)/2
BRI+ RMW=(BR+SR)/2-(BW+SW)/2
BT CMA=(BC+SC)/2—(BA+SA)/2

2 HEFEEAEFERERERE

21 REEEF#R ST
% 2 J& 2000—2018 4F-Hh 284 KU 5 A JE i as
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RIGRPEG T, Panel A P E i %E, HEFT
SMB ¥ e KN mean=0.73 , /NEEON e b B3, 2L
FIATF RMW | B2 CMA I EAC A 0.06,
0.07, Rl —44% 0.72% ,0.84% FRHB AU 255 , AR ¢ {E
INTF 168 I FHE, RIIEA B F 2R R EE
AU PRy R R DR R H IR 2/, 107 Panel
B SR [ISE AR R RS TT  fE 2UE i b i i A
F Mkt(mean=0.46,t=1.58) i {E [ F HML(mean=0.30,
t=1.5) W ICIETE 10% 514 F B,

&2 KEREFAEK s R Rt

Table 2 Descriptive statistics of risk factors’ monthly return

Panel A F1H Mk SMB HML RMW CMA
Mean 0.51 0.73 0.24 0.06 0.07
t—Statistics 0.93 2.26 1.10 026 044
Panel B 3EE Mk SMB HML RMW CMA
Mean 0.46 0.35 0.30 046 0.29
t—Statistics 1.58 2.01 1.50 2770 2.09

22 REEFRRSERLZL

2R KEE (2017 )3 1 A I A A I, & B
[T B SR AN — B, AR AR B/ N 175 5L
T RGOS RIS RS T ES N T A 2]
26 T IRER R AR AL, AR SORE 4 TR T A RN AR R
T8, 6 A FiaE L L E 2 ETT SR
T 2R E 4, iR SMB WU W T, BEITE
L /INE R0 A 5 At PR FE BB B, T RMW
CMA HF7E 0 fh Lol mZ s, B 2 & 1963—
2017 T RBURE I L, NKIDRE , 2 E P T 2R
FOAHE I Z R 1) L, BARH A5 130 55 mT A Sk BH S i
AL (RN |, 7 B R0 E 2 TC
SHVEEATAE, 11 2000—2011 4F ,CMA 123055 i
3}1,2003—2017 4, RMW -T2 h, XMl
Fas U BT g 5 s RS R Dl Ik 25

FRAFSIA R TTAL T R B B 5

—@-smb —A—hml e rmw
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B 1 P E 2000—2018 4 A B F ZAn4{A &

Figure 1 Monthly cumulative factor curve in China from 2000 to 2018
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Figure 2 Monthly cumulative factor curve in the U.S from 1963 to 2017
2.3 GRS #I&

38 1o 1€ B size bm op inv HP RS AN 4 B AK P A
20% 537 55, FEE 5x5 414, Gibbons,et al.(1989)4% Hi
GRS ks, IRl 2 95 7~ 204 Alpha R 1 i 2%
P, %K I 1Y JFAR % 4 H_0:Alpha_1=Alpha_2=---=
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XF 75 B 25 4> Alpha #UBCS K 36:715 1 GRS 48
T IR P{E(PGRS),, 35 3 "2 25 /> Alpha
A XXM, FRoom R i B 43 1 - i 25
%A a | /A || E T R Rk
BRI IR0 FE A5, DL Al T e N

it # 3GRS MM S5 R & B, A0 = LA 4%
A, GRS et B FARKAR/IN, 1568 P FA
RUAHLLT CAPM, =P #5¢8Y  Carhart PU P #5851
GF iR RE T REBIGER R , (AIE A BB R T A 1B AL
ti% (P-GRS HJ7E 5% E1E T4 )R ki), (A
B, TE Panel C 704, B FF 5 without CMA
) GRS=1.41 PGRS=0.10116, £ 10%H4 &5 /KF T It
BARAIERA R 0 R, RUIZE ¥4 5 Aebs i ke
size—inv 720 BRI 45 . XFEHE FF 5 without CMA 1
FF 5 factor model PIIT , Fi. K FHIAUE B HIFR CMA
F K g R A K2 X5, 5HH CMA [H+- 1A Jf:
e 4R v B R A B T CMA AT RE R TUA IR T,
24 BEFRRMERRE

FH A AL () H YA (A AR B XA T
— AN (AR ) HEAT [0S, B AR R o A
R AR FE T B 2% T 0, SiHZ I T4 HAb K 1
TR E B A RICRE T, R4 R T IS
FRAEET, BIE0) ST R F Mke 15 E BRI
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& 3 25 HARHAR GRS &l
Tab.3 25 Portfolios GRS test

R GRS PGRS Ala, Ala|/alx|  alg7| /el
Panel A :size-bm 4741
CAPM 2.80 0.000 04 0.52 1.35 2.85
FF 3 factor model 2.50 0.000 25 0.25 0.64 0.32
Carhart four—factor model 2.40 0.000 48 0.25 0.65 0.31
FF 5 without CMA 2.13 0.002 38 0.21 0.54 0.11
FF 5 factor model 2.17 0.001 91 0.21 0.54 0.11
Panel B :size—op IreH
CAPM 3.08 0.000 01 0.55 1.45 2.65
FF 3 factor model 3.11 0.000 01 0.35 0.93 0.93
Carhart four—factor model 2.97 0.000 01 0.34 0.90 0.98
FF 5 without CMA 2.15 0.002 13 0.22 0.59 0.17
FF 5 factor model 2.22 0.001 37 0.23 0.61 0.18
Panel C:size—inv 774
CAPM 2.09 0.002 90 0.50 1.31 2.43
FF 3 factor model 1.96 0.006 36 0.26 0.69 0.31
Carhart four—factor model 1.86 0.010 91 0.26 0.68 0.28
FF 5 without CMA 1.41 0.101 16 0.19 0.51 0.07
FF 5 factor model 1.66 0.030 68 0.20 0.53 0.07
£4 RBETLAERS
Table 4 Risk factors redundancy test
R EIH(1) FHEQ) ElH(@3) = @) FElH(5)
MFk: SMB HML RMW CMA
2%3 3¢ BRI 1.186™ 0.957™ 0.590™ 0.425™ 0.059 5
(0.540) (0.164) (0.170) (0.104) (0.109)
22 e R I 1.170™ 0.943™ 0.481™ 0.292™ -0.056 0
(0.532) (0.175) (0.131) (0.082 5) (0.087 3)
2%%2%) Ar2H FR I 0.841 0.955™ 0.434™ 0.342™ -0.085 1
(0.544) 0.161) (0.110) (0.099 1) (0.077 1)

E(D)IEFT R AEHBARE L Q) 0k ke 53R T 10% . 5%F 1% F KT

B A ZITCAR T, FAERIRATAT LA B SMB \HML,
RMW TG A% DA PR A, 1 [ 01 (5) 4 ¢ PR 7
CMA #HEI 0.059 5,7 10%/KF R 320 0 535, 1%
W] CMA eSS HAW A 7 g e, h TR AL &, i T3
SRESIS R, A BIXE A R S R 50T
APEREIN , 4518 A B , B CMA BT T,
F Bt FiEAy

3 /A

™

Fama (2014) SR EGE 7™ [R] H g in (i 4a g 4% o A
T FEERETIN A SRR, ETA R ARl
H S FUHE AL TR A AR 2R B A5 | T A
H b B8 0 L B R HAF A AR I, K A %
77 R] R A A 40 R A A s TR AR R A AN A
ZAb AR PR E S R T A A S K B R
MFEATHETT , B0 H AR 4 i B R T4 AR
A Al SRR IH AR H & TR ]

AR HA AT, A S AW SR,
I G — AR I E=RA , BT w S A
A (TR A 2 AR AR B B ) A Kk B A o8 v 1 i
25K %X W5 Novy—Marx(2013)AUAIFIT 4516 — 5,
A SCR ) Lu Zhang(2007) 4 40 3875 15 | F FH R 52
AR 4 ol S AR 45 9 P it PRI R 7121 3k th, B 4 2 7
T AV AELE P AR PRSI 3% R T i g
P67 Fama, French(2014) A4 Zb 777400 J 1—1 4F4FK
ST E N [ B JCIE B R A
BT S A B A B -1 AR RV PR ELIEAE R
t4F 6 HIHH L (VA)  H4 1T 30% i H b A Rl 55
30% I 45 5% Lb 2> ] i 7 W 25 238 4802 A S 5 R 7
(Inv=0),

5 EXTHM TR T Iw-Q HEATIUATER
BEE R 25 IR Inw—Q NS BERS LA UG R 1
B, BRIE T =—0.359(p=0.093), T M J5 (IS Tnw—Q
FARICRE T,
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£5 Inv-Q AFRRERIE

Table 5 Inv—Q factor redundancy test

Inv-Q Mkt SMB HML RMW  Constant

Coef. -0.031 -0.261  -0.007 0.201 -0.359
P>t 0.236 0.002 0.935 0.075 0.093

E (1) 35 R A B BARE £ QF e ek 5] AR
10% 5%#F= 1% 8 % K-F

1T CMA XS ARCR A B ) JE A i By, AR SCHs
Fama F[H 8 Hr (1) CMA PR 8 46 ok 3% 5% [
Inv—Q , VLS5 B AY Tnw—Q 5 factor model 4T .

R;—R;=a+BMKi,+8,SMB, +8HML, +BRMW, +B:inv -
Qe 2

2 6 JEX Inv—Q 5 factor model [FIIHEIHL (2) )
GRS K& 3R vl LAt HARE T I L T84T T

&6 Inv-Q&E 25 AR HE GRS il
Table 6 Inv—Q model 25 portfolios GRS test

S RBET GRS PGRS Ala| Alal/als| alg?|/ala?
Panel A. FF 5 factor model 2.17 0.00 0.21 0.54 0.11
size—bm 41 Inv—Q 5 factor model 2.03 0.00 0.19 0.49 0.09
Panel B: FF 5 factor model 2.22 0.00 0.23 0.61 0.18
size—op 141 Inv—Q 5 factor model 2.01 0.00 0.19 0.51 0.11
Panel C: FF 5 factor model 1.66 0.03 0.20 0.53 0.07
size—inv )4 Inv—Q 5 factor model 1.30 0.17 0.15 0.41 0.04

RRHIRT , P35 AL GRS A EL T/ T 0.14-
0.33, [A]EF AR IF- 2 E N T 0.02-0.05, /N T
0.05-0.12, J8/N T 0.02-0.07,, 4% 2 45 5 19— B/ .
AT A6 B R R I 4 [l U ASE 25 (2) 7 fif BB A0 25 2% 1
AP HE size—inv 704 ALRINA Inv-Q J5 PGRS=
0.17, 7€ 10% 1) BA5 B T #e32 JFU R (AR AT size—
bm size—op F3 KGN , VLA ARG BG 45 FIF AT,

4 i
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Validation and Improvement of Fama Five
Factor Model in China Securities Market

SUN Ce, JIANG Xuning, HUANG Heliang
(School of Economics, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract : Since the CAPM model was put forward, asset pricing theory has been developing and perfecting, trying to better explain the
excess return of assets. Fama—French five—factor model is the most advanced pricing theory. Its effectiveness in China’s market needs to
be verified. This paper uses monthly stock data of listed companies from 2000 to 2018 as samples and uses GRS test to examine the ap-
plicability of the five—factor model in China’s securities market. It is found that the five—factor pricing model indeed improves the expla-
nation of excess return compared with other asset pricing model but it is not perfect. This paper reconstructs and adjusts the investment
factor CMA based on the principle of net present value of enterprise operation, and further improves the explanatory power of the five—fac-

tor model to excess return.

Key words : Fama five—factor model; investment factor modified; GRS test
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Table 1 China’s 1990-2017 SWAT model keyword centrality information
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Figure 1 The time distribution of the number of literature

in the study of SWAT model in China
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Figure 2 Key words clustering of Chinese 199010 2017 SWAT models
2.3 HFIBETIS

SRR R WL A e sh A 5 Il FIZK P
BEAT, NFR 2 KA, TOIR R SRS | B S
BRT T BRI 2 2 S L8], HETE T — A AR 2 K )
S TR IR FK AR FFIT ST, I AR T3 =
T 2 SCEE () s BRI 5 | R BSCRR e A v o sz el A
FE AN FE TR 5200 ) 22 5B 8, BE IR 5 i
P fi i, 352 3.541, /K B2 8-S 7K TRE“# R A 52
7 AT 0544, WNETIRYIA TSR BIRE | SWAT F A
WFFE FEARFEK T ORAF27 (A OK R ORAFISE ) L OKBE
JRE K TR AR)) K (AR R4 ) L OK HLBE
PERLEY) BB (AR IR ) A Al
Bl TR 24 ) (b at e K2z 2441 (3 8%}

) Y) AR RE

B2 SWAT AR SCHRAE Tk A5 57K
SFTY NS B SCER A T S Bz — R
W] SWAT BRI —IRER G PERUK SRR, TRIR
ARAE T K AR FF AR L 2 B RTINS 7 Al P52
RPN IREEP AR SO R BT PR R Al B
TR Tz B AT

&2 ERH R SWAT EEFH R THEZHT
(HE&®YT 10)
Table 2 Domestic studies involving SWAT models are

mainly published (top 10)

X@E SRl BX P
TR R TR UK wE R

TRFIZE AR 18 607 3372 7.925 2.106

BEIER 18 560 3111 9.811 3.541

K HARFFRH S 38 952 2505 12613 1.329

K3 24 397 1654 6417 0.862

Ll TR 19 306 16.11  1.900 3.118
JEHIME K2R

CHkFER 19 266 1400 5.038 0.629

K AR R 22 274 1245 4228 1.084

KIS
KT R 29 258 890  3.150 0.544
JK L RETRRL 29 245 845  5.895 0.720
NG 20 126 630 0766 0.622

AR B AP E M (CNKI), Hra B o b B M i
BRI ASY BT, kT AR KRB EAN LR 4 L
Z 3y SWAT BA A8 X LA 5] B ey Bokdk, 0 L#k3 A
REGEFR AR BT 4 LA & 309 SWAT BAARX LFF-F3
BB AT R W R AP BT HE A e R k) R
HHA
2.4 HMRNBKRESEMZ

FET G AIUA L B0 9 2% B AL G 1 I 26 13 | 5
IR HEH A 5 G0 55 b BT LA 5 VR AR 100 1 AT 4k
I3 LA AR BRI 5 1 3E T R AR LA S A AR R
WAL RS Z ) FERI R ORI S Rm LA 4
PR, RUBOR , SRz Ul e SCe ok, B — 2 B3
A JEERE RO R AR R S CEO 2, (RN R Z
AT LR B AR S VE G R O, R W&
VERIE™ . K 3 ATLUE ) fEX Lep s pLiG G
TS B SOk | UCEGE 72 SCiik 5 | S U8, HE 44 if
3 KU E R 2 B b R 2% 5 R IR T L



JERRAE, 55 AT ATRE R Y P SWAT BB I - 37 -

FUME R A FIECDUR S, AN [RIHILAL B SRS [ UK
225, e R o R e BB~ 55 B
FEHTIRE 42.79  BARAYE P ALAMBIE R 3.63,
MAFFEEVERZE (B 3)KE , X SWAT #E1 H
W5 EZIE N 2 RETENLG (I 3 TREOTTHE) . 505
TERTFENLRG RS G VR BT A B 1T DA R B
PR 5 BRI SE T D A0 1 DX 1 I 245 1 DL
DUORFIK GRS 7K B TR Rl 1 5 o i S 3 DA e
TR 7K SOK BEIRF B £ A 43X PS5
RAEBEAN ML AR R

&3 SWAT #RE T ZMH T E R (HEZFT 10)
Table3 The SWAT model focuses on institutional profiles (top10)

— g SR TR

B SIARE
o ER =R R S ERMEST T 72 3081 42.79
B[SV 106 3073 28.99
WA N 86 1796 20.88
bl K 47 638 13.57
P KRR R 2= 5 B 40 403 10.08
WL R F 39 362 9.28
ARG K2 46 416 9.04
TR 74 602 8.14
MR 40 308 7.70
iR Ve TN 54 358 6.63

kR & B 4e M (CNKI) , £ 4% P 3245 HE 5 J5 38 55 STk 3|
P& &

{ Py ESIESTE L CE e

‘.'P EMF‘E?Kluﬂiﬁi B

AL
T LA TR 3 ML R M;’* “hi hég

£
ERRRE kuTrenmsm s
E&:EE,J'EK’?‘ R

KRR LARAE Y R RTRRG

s e
TR BB

- " | RN T Al AT A P S RSP HRE T
PR R S T
ke 2R

a3 ELER: SRR
RO s _
AR PR E S E R E
GHARIT AR b
A 3 SWAT AR A HM AAF A 4548 TTALAL

£ UES T

i
S
Foi]
0

Figure 3 Visualization of SWAT model research

organization cooperative network
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An Analysis of Research Trends of Chinese SWAT Model
Based on Visual Knowledge Map

YOU Liping, LIN Xue’er, LIU Juncheng, HE Dongjin, YOU Weibin

(School of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: The use of bibliometrics and visualization analysis software CiteSpace for China in the past 30 years (1990—2017) involved
SWAT model applied research literature, from the number of documents and research trends, literature keywords, distribution of
bibliographies, literature research institutions and cooperation networks and literature. The research author’s cooperation network has
systematically combed the development process of this model and research application trends in five aspects. The results show that: 1. the
overall trend of the number of issued applications of China SWAT model has increased significantly; the research literature focusing on
hydrological simulation and non —point source pollution research has been the most concentrated, and the response of climate and
environmental changes to hydrology has become a new hotspot; 2. from the co—occurrence maps of keywords, “sensitivity analysis”, “runoff

simulation”, “land use”, “climate change” and “non—point source pollution” are the high—frequency key in SWAT model research in
recent years. While studying the key co—occurrence maps in this model, the model is developing along these five directions. At the same
time, the research perspective tends to be diversified and multidisciplinary. 3. Journal of Hydraulic Engineering, the three periodicals of "
Resource Science" and "Soil and Water Conservation Research" rank among the top three in the number of citations, the total number of
citations, and the proportion of paper citations; 4. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Beijing Normal University and Wuhan the number of citations for research papers involving the SWAT model ranked top three;
and a network of two cooperating agencies was established with the Institute of Geographic Sciences and Natural Resources Research of

the Chinese Academy of Sciences and Wuhan University as the core.

Key words: SWAT model; bibliometrics; CiteSpace; watershed; hydrological simulation
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Figure 1 The spatial distribution pattern of camphor community
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Figure 2 Spatial distribution of forest trees in plots

3.1.2 AAER AR RWBEREARBBAT 2 0] 5T A
BE— 25 B RS SR TR o M SRR 1 SR
o 2 AR AS [ A AR AT

u B8

0B

oE

oM
—~

- 0n
No?

o u

S
o |
1]
]
[ 5 n 5 ] 5 g 5 m 5 0 =
25 R m 23 [ RE /m

- BH-AE

] 5 n 5 m 5 [ 5 1 E » 5

23 A RUEE Im I HINE

[ ¥ 05
BHI-RE it BE
02 02
s o~
- — t
= N’
S 0 3 o1
(1 s
Q05 Q05
o H 10 15 0 5 o 5 10 5 0 b
23 (A R m 23 [0 R m
o N
e BR-EEE

o1 #a-gE |

w & [ 5 » 5

TR EIN
B 3 & ZARYMA S 8 5 H A58
Figure 3 Spatial distribution pattern of the main dominant species
HE 3 AL, BEdb 17 2~5 m Al 7 m R ESH
Aii  FEHL 2 7E 2~3 m il 6~9 m BERES M, KIUE -
JRIFRAT BEANTR]  AEAN S e R A R RUBE - R BEATL 3 A 114
& Jeg , Hos (8] 43 A1 6 Jmy 5 R I B AARR AL, 1A B 1 s
TEREVE TP AL ; R EREHD 1 FPER 13~15 m R
JET SRR M, HoAl RE S BEHL AT, FEREH 2 h
IR 10 m A1 15 m NEEN 23950504, HoAh B2 5
BERL ST, Wi 22 RUBE T A BB BIL 53155 Do N 43 1950 43
A T RES S IR AT O I b~ 2 W 14 Sh A ) IO
T4, S YITE R R iR AR AT R S B
HATE R RUEE T BB HIL A 5 35 XIFPREFERE L 1 5.7~
9 .14 m RUE FERE A, (EFEH 2 5.7.10~11,
15,20 m R 2 RAEIMG  FECT HABR TP, HERAE
FUBERG I BE K 3 AT fig 5 HOR SERh 7 MAEOR %



BAAR A AR IR U A MR 25 (8] 20 A1 s Jg SCHRTBRAE 20 A - 43 -

B 5 T TR IE SR /30 s R AER M 2
LLEEHL MG TEREHL 1 7 3~4 m KBTS0 B R4
i s B TEREHL | b 3~4 m RN REN M, Hisx
LLEEHLIMG  FEHL 2 Y 12~13 m RO T 284 A
FUBE I BERLAM G RESESEAEREHD 1 N 3~5 m U AL
R, AR R BN, TEREHL 2 ) 2~3 m
REER R385 50 A, oA R REREHLM i . KR
PG — 1 R R T R IR A, e /N T &2
PR IR AL X /N LR SE 4 R 0L
GV ENNEARER Z P
3.2 FESHMMAEMFE = EKE ST

3 3 7 A 5 Al I SRR A T ) 23 i) S IR 43 A

AT i R SR AR R A MO A 358 5 4 18] 1 0 R 1Y) 3
PP SR, 25 R AT

% 1 0L Fedh 1 h B AR 5 R AE 3~4 10~
11,17 19~20 m B EAFAERYIE QTR , R0 R
FIUAAHEI ;. B SELE 5~6 m Al 16 m RUE
FERIUAIESCHE; A SRELETE 22 m N FEIE
SRR e R R TOOCH; B 5 EFXTE 5~7.15~17 m
B I 5 OE B, 7r e R A H ST RS54
H7E 2.8~9 m RUEE R IESCHK, 7 6 m R
B, oAt RUBE SR AR BT R, AT ER 2 W L A 2
o, B EARAE 2.5~6.12.16~17 m U LR IEX
1B SHETE 3~4 11~12 m 2 19 m ]UF | EIECHE,;

Fz 1 1 FERFINEER T E LB

Table 1 Interspecific association of major tree species and cinnamomum camphora in plot 1
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Table 3 Spatial correlation of cinnamomum camphora at different developmental stages
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An Analysis on the Spatial Distribution Pattern and Interspecies
Correlation of Natural Secondary Forest of Cinuomomum Camphor

JIN Shaofei', XU Ludong?, LIAO Xiaoli', FAN Shenghuang®

(1. School of Geography, Minjiang University, Fuzhou, Fujian 350108;

2. Fujian Forestry Prospect and Design Insitute, Fuzhou, Fujian 350001)

Abstract: 1o provide the theoretical and practical supports for the protection and utilization of natural secondary forest of cinuomomum
camphor, a point pattern analysis method was performed to investigate the spatial distribution patterns and the interspecies relation of cin-
uomomum camphor in Minhou, Fujian Province. The results showed that the spatial distribution pattern of natural secondary forest com-
munities of cinuomomum camphor was with random distribution pattern on a global scale, while with an aggretate distribution pattern on a
small scale. In addition, the spatial distribution patterns for the dominant species are with similar patterns with the entire community.
There were no corelations between the community of Cinuomomum camphor and the other dominant species on the global scales, while
positive corelations were found on small scale. Further, there were no significant correlations among the young saplings, middle trees and
big trees on the global scale. However, according to results on a small scale, there were significant positive correlations between the
saplings and the middle and large trees, and negative correlations between the small trees and the small trees. Our study illustrated that

the community succession natural secondary forest of cinuomomum camphor was kept at a relatively stable stage.

Key words: cinuomomum camphor; community structure; spatial distribution; point pattern analysis method; interspecies correlation
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ARFEAP AT IR 2 5 R 5 TR B 25 (2006) £ H
BTN (E Al 2 AR b (BN FE (R, 12 A ik
B GO VAL BRIR A LA SRR O Rt b 44 AR R
et 5 HAMA RHIE D s SCIUBHE RS %07
EAZ EIPRZR S0, HLIE BRI R g s SO R
PR SCHE R A 44 RIEFTIPAG

DU R 28 B S i S, s AR
SCR My 44 ARG s 173k — X py s b 5 A As
L, hndk B A Rk R 44 R RS TR A (Ginkgo
biloba), THINBUAZ K B FHTFHM (C. duclouxiana),
PEL AP SE R BE AR, PR B AR DU AR B R 8%
TEZERAA , s FH B RN B AR AR A S 8 T LAY 2%
T4 AR w3 A8 B — R SEl Iy s SCfk 5 4% 27
BTN AR BT R B K R
H P S BESR AE TR 3 S O R
ARFERR R . S, 38 b A A A
WK 22 24 M RPK G U515 vy RS 44 AR SRS SR el bR o
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FAN GRS EPPAT R AS S BT IR T T R 4 K
WrE A, S HARRLOR 307 58, B A il B 4 5 BUAE
PRI

1 HREXHER

DOPTTAARZ I Rl R T L, oA Db 2 e
AUk, HUFRA E A TR 105°30°50"~108°16745"
Jb4i 32°08°54"~33°53°16" 2 [b] , 5 X LI 27107.5
km?, 5 BEPE 48 S AAR ) 13.17% ;608 11 M EX 5 1
ERJATIFEIX, BT 384.14 J7 13534 371~
3071 m, AR A 14 C 4FRF/K i 750~900 mm,
g AL C YRR 2 KU T A IR
T F AT 22 R W, MBORE, A KRR
(Quercus oxyphylla) .7 X (Cyclobalanopsis glauca) 7
1 (Cinnamomum camphora) . 4 ¥& (Betula platyphyl-
la) 1% (Populus davidiana) . iM ¥ (P. tabuliformis) |
¥ K% (Abies fabri), = 1% (Piceaa sperata) 5 ¥k pY
(Rhododendron simsii)~F", HARFFAYHIIE | S5 7K 3L
FAAEE AR AARARK 5EE RIS T RIFH
M,

2 MARFE

21 HIEFRR

B T2 Y AR ] D s A (DR T B
(2017)24 5304 FF45G Ik SE e A, SR 11
MR T amgt, WARE 2015 457 A #] 10
H ik 34 H BAR 22 B4 [ i 44 AR A
PAEARRE) 56 EVi 525 2017 AR T
— T AR TAE AR 7 el i 4 R
EOE A& N LIRS AL Sl NIRRT IR N 8 €
Bagesl e RS TE AR DL R R SR
R TR LA A AR A 24 S el T e M fl 24 X
PIREARNIFR A A, TEFS 4 A 2 bk 48 4EAEK
¥, 0TI A X5 1 B 310 AR 543 1 Ak 75 4R 4T
T, 1 BR 45 FAEERE, 1R 110 R4 R, A AE
EL  HARRT 100 4R RIMAN I TR ge it &R
T 18y B 50 R 5 3 [ 1) 5 A R 44 AR AH DE Y

I ot VR A 645 1, 253200 T 2 BB PR
BPRTEEHAT 3000 Bk UL IR AR ERIRE, 75 2 ELUEE
HUE AT 21312 bk 1 b i RORE , i1 TH0 s 3
PapAT IR, ORI 0, Hoderti 45 A KA e 4
Wt R T A R RO A N 1R
8 BB LA PR U7 2L R TR 5 A
B2 4 AL 40 0 2k R 0 75 AR
ST (A% 20mxIES 100cm ) HIZE & FAE0, 7
R 2B (Ksr) , 3 B3 o0 10 97 26 2 AR A0 AR
Sy TR A KT (U5
22 HRERNETGITE

R4 AR RO RERIE IR 38 BT AL TR 8
W 2258, 3o LS 2 MR 4108 £
A A A T A0 R, AR
BRSO AT

BRSO LA (L) RIS 0 (B0 (Ls) A
T3 SCACHE (L) S LA BB P (L T
FHIFA (L Z BRSO AL I S0 R AR PR, 125
(41 2, Ly W SCIMEH L R
{900, L, o s SCAR (T L, R K, AR
DA ES R A, RSBt s L, SR y>100 467
A4 AR (8280 L, A7 < 100 47 1 4 K
BRI LT, P, S B K Py SR
AR ARH Gy MR K, T SR R K,
FAT FLRE MK, J S G B8 ip KTk AR
INEL T E N T L

LaLita LeLiks L~Picds >100, Ly=(1+7)/%(/100) Pudy ‘
}_[::K:—Ku”(w :—[:1 Y100, Lo=(1+piyPrds ‘

L=Li¥Ke L=PixA1 y>100, L=(14pi)'®( /100) Pid; ‘

1100, K=(1+)"™( 3/100)k }—E:ys 100, Lo~(L4piyPud ‘

o AR 2 ARRE (A ) TR () 80 S B 8 A2 15
], SECRB kS 43 AR A B 7 s SO
AR A i R A8 AU A (BRI B SR A, AR AT T
Sl SR LS S  GmE R T  N IR
WA BEVEATA Y oy, RS E e E AT A K (k)
4, GRAR B 2 Z A I (k) 2, 38 AL (k)
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LB SN S 0, TERE S L DUPTITEUR (2017)
24 3L RIS AR AR A P BORMA RS 4 H 1
DR PR BRI R0 0.054, @ o (I SE iR
SNVIRELTR AR 24N A K30 0.008119,

XETWENES SR B i IR AR SR T2
M@ ORI AR ZER | ARSI 00 A0 DR 28 1 >R 1
TE LMY SRR R AL (Kss ) o MR EZRHE
TRAPRE 2 55 < 55— W) L GE W RS B JEE R 0T
SIFRUEN MG E N 5 B, KBNS, B 5
190, (Ko R 35 550 5ME R 3 I S A, B 5t
B2 9, (Ko) R 25 55 R EN 1 IER0HE, 25t
G0 3 9, (KoM 1, R FERE RBU(Ksr) BOTTER

K,=S,xS, [min|S,xS, |i=1.2,++ n} | (1)
K, S, kP A Ao TR 639.3hn?, S, B P 4
55 1 DRIFPXE R ARASE RS (ARG TR, min{S, xS, 1i
=1,2, -+, n} BV MR B R S B VE T 45 n AR
FlobR o3 AR B/ N LA . i8R e e SRS B A7, 2
FUHT 11 PPy T BRI RS A n=11
min S, xS, -4 159.28/639.3 & 4.01, HULiTA 1151
PRV AR TR AR R AR 1, RRSE R A
AT TRE RE(K,) S IR 1 Kes i oAl
AR Xof IO s 1 R B R

F1 PAASHMEERERY(K,)

Table 1 The rarity coefficient of tree Species in shaanxi Province(K,,)

FMFP AR MAMSTERYS) WAERERBK.)
HEAR 22.08 7.22
ILARBR 71.64 2.23
o R 33.28 4.79
HAh#R2E 159.28 1.00
Ho A ¥ 144.83 1.10
Lt 82.25 1.94
I 55.33 2.88
HAmAA 29.10 5.48
HAb st 32.00 4.98
FAAARAZE Y 9.27 17.18

E: BT K, AR ZAAAR LR BTG R AR S A
Ho Y B AT, B AR EA” 89 K, A8 RR KA
“12.027 .

3 HREHMH

3.1 ERBAMERBE

DUPEEDC A3 22 AR A 36 AT 110 Ff,26 337 4%
B, WLER 2, Horp R ER R 1 BR 3 700 4R AT 1
(Preroceltis tatarinowii) , Hek R 1 Bk 2 216 4- T4 #1,
By oA Aedn il B, A OB R 22 1Y 1 R 21 315
BE, SR AEPE £ B HUCH ELILAA (P henryi)3 005 £k,
473 000 ¥R A AR B B R o A e B
100 FREGMFIATMIAA  (Platycladus orientalis) . EKWEAZ
(Keteleeria davidiana) 8% ¥ (Tsuga chinensis) 5 ¥ %
A (Pistacia chinensis ) , Hax i XA R g RS A & F
—H
3.2 HRBARREFEHMNER

ANFER TP AR DAL 25 IR 2, A Xk 3
A E AL T I 7ClL B2 5o RS | ELIIAS Af
A ANF R HAE BRI A (Osmanthus Jra-
grans ) GEYAZ s Bl SN ERUE A 7 78 A #5350
HEEKR E5HR(Q. acrodonta) T FH A (Phoebe
zhennan) . YEAK (Xylosma congesta) . Y23 (Gleditsia
sinensis ) 25 (Camellia sinensis) . ZL 542 ( Taxus wal-
lichiana var. chinensis) -5 (Aesculus chinensis) .
W AR (Celtis julianae) KM (C. sinensis) 51 [z #k
(Q. variabilis ) ; B3 SCALHHEAE T3 50LA_ERIATH
¥ (C. longepaniculatum) A B (Ulmus pumila) | [ #4
(Sophora japonica) . i B (Maclura tricuspidata) 435
W (Lithocarpus cleistocarpus) K& (A phananthe as-
pera) WAL B SEHE (Lindera megaphylla) . 6 %K (Al-
bizia julibrissin) , % H- 4 (Carpinus turczaninowii) , &
B (A cer oblongum) A% (Prerocarya stenoptera) 1%
% (Campsis grandiflora) ., W # (Liquidambar for-
mosana) . WAL (Q. acutissima) . 4 ¥ (Diospyros
cathayensis ) RERS (Zelkova serrata) . £1. 5.4 (Ormosia
hosiei) , il M 5 (Q. spinosa) i 44 (D. kaki) | £1 i
(Photinia serratifolia) {25 LLAA (Juniperus squamata) %8
1% ( Lagerstroemia indica) \ 25 B (P.massoniana) , =42
¥ (Cephalotaxus fortunei) A& Wk B (Sorbus pohuasha-
nensis ) . ¥ £ (Pseudotsuga sinensis) V% 12 . AL BE B
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®2 NHHAEEHEARKHNER(TTT)
Table 2 Different ancient trees species value loss measurement of Hanzhong area(ten thousand yuan)

WRE(HRE) L, L, L, |WE@ERE) L L, L, |G L L, L,

F P (21315) 72 846.30 209.53 73 057.96| Fii(14)  4.08 23.00 27.08 LthiBk(1) 0.38 2.33 271
ELILFA(3005) 571296 27.96 574091| &F(11) 332 21.86 25.18 || £IMBAQ) 0.66 2.07 2.73
HiRk@28) 63735 3861.43 4498.78| &HAT(9)  3.78 19.26 23.04 || AT 0.51 2.07 2.58
AI(117)  449.88 3 638.32 4 088.21|| BEM(12)  9.84 19.18 29.02 |WIIARZETF1) 051 2.07 2.58
WA Q231) 35174 2100.35 2452.09|| LEMHGE) 116 16.09 17.25 || RERB(L) 051 2.07 2.58
FHHI(12) 85.46 1 850.59 1 936.05||#IMHER16) 272 15.95 18.67 ZAK(5) 2.84 2.06 4.90
BRIZAZ(109)  608.18 1 716.52 2 324.70(| Fik(10)  3.29 13.80 17.09 FaRR (2) 0.38 1.94 232
HEAE(78) 81.85 142827 1510.12|| fifiti(3) 2.67 13.19 15.85 EH1) 0.48 1.87 2.35
BAZ(110)  322.64  877.66 120030 miikR)  1.12 12.83 13.95 FEHEI (3) 0.87 3.18 4.04
WEEAQ45) 7477 65822 733.00 || LHI3)  2.90 14.35 17.27 || BAFLES()  0.97 1.65 2.62

HHR6) 1558 531.36 546.94 || EHE) 493 12.70 17.64 EH0(3) 0.84 1.57 2.41
TFEHI6) 50.94 507.89 558.84 || =4AH2(2) 756 11.97 19.52 WAtR(2) 1.00 1.53 2.52
A (63) 76.66 28556 362.22 || EMMA)  1.39 11.59 12.98 || WERQ2) 1.16 1.50 2.66
FEAR(55) 2692 26590 292.82 || HH) 2.62 11.31 13.93 || KEW) 0.91 1.45 2.36
HLIE(85) 20.09 18454 204.63 || AH03) 9.57 10.64 20.21 235(1) 0.35 1.43 1.78
250 (2) 8.06 13870 147.04 || MM @)  1.93 9.49 11.41 || ZBEEAQ) 239 1.43 3.83
ZIGA42(10) 5810 129.02 187.12 |[HIL¥F2) 6.85 9.10 15.95 rayi e 0.36 1.22 1.57
LH#18) 17.10 12328 14038 || VEMR(1) 2.52 8.39 10.91 VHEL(1) 0.38 1.16 1.54
WEIAMI0) 2081 12093 14174 || HX(A8)  1.97 8.65 10.61 ||BEHFEE21) 030 1.12 1.42

AMR(14) 1412 9649 11060 || ELILHER) 159 8.40 9.99 =) 0.35 1.07 1.42
e BR(38) 4055 5975 10030 || fAARME(1) 148 6.90 8.38 TR 0.25 1.03 1.29

T (8) 6.66  78.54 8520 | FHHIMG)  2.99 6.71 9.70 || EEHM(1) 036 1.01 1.37

i (3) 289 6513  68.01 || HHHE2) 0.74 6.39 7.13 TRER(D 2.07 1.01 3.07
FE#L21) 782 5865 6646 | Q) 1.17 5.98 715 ||/MHEXEG) 0.28 1.00 1.27

it (2) 343 5805 6148 | MHRQ) 0.63 5.80 6.43 A1) 0.35 0.78 1.13

AL (11) 8.08 5671 6479 || k@) 1.46 5.75 7.21 JEAN1) 0.45 0.68 1.13
BERE(12) 728 5344 6072 || HEEFQ) 116 4.94 6.10 SR (1) 0.32 0.65 0.96

HFAT) 1591  46.07 61.98 | [ 4.45 4.92 9.38 EIHAQ) 0.28 0.63 0.91
SETE(8) 787 4434 5221 || Miiffi(1)  0.74 4.85 560 ||HHBKTP(1) 012 0.47 0.59

A () 3.61 4245  46.06 || RMERQ)  0.69 4.65 5.35 BREL(1) 0.22 0.45 0.67
FEEAR(1) 1.78 38.01  39.79 HHE®1) 0.91 4.30 5.21 A (1) 0.22 0.45 0.67

RIkM(18) 1035 37.52  47.87 || HRH(D) 0.68 429 4.98 HF(1) 0.18 0.41 0.59

Wt (44) 1063 37.09 47.72 || HBAKD)  0.69 420 4.89 FM) 0.14 0.36 0.50

% (Q2) 1.81  31.67 3349 || &) 116 3.62 478 TET() 0.22 0.31 0.53
WA (18) 569 2412 2981 F3%(1) 0.52 3.31 3.84 FHRW) 0.14 0.30 0.44

JFRAR(S) 1175 2395 3570 || #:&L(1) 0.58 2.96 3.54 B 0.06 0.19 0.26
KE2(2) 2.28 ER() 3.50

E. T EATRA S AR ) T R J B B AR AR L B4R A B AR A INEAR, 455 AR EAFR GRS, B Ginkgo
biloba Linn. ;%45 : Tsuga chinensis pritz. ; M #8 . Platycladus orientalis (L.) Franco; T & #8 ; Cupressus duclouxiana Hickel; ¥ K: C. fune-
bris Endl. ;38 #: Pierocarya stenoptera C. DC.; £ [BK ; Bischofia polycarpa (Levl.) Airy Shaw; H4% ; Cinnamomum camphora (L.) Presl. ;
ZAE: Camellia sinensis; % K Pistacia chinensis Bunge ; 478 . Preroceltis tatarinowii Maxim. ; #&°+# : Aphananthe aspera (Thunb.)
Planch. ; 2 %%} Gleditsia sinensis Lam. ; #3% Osmanthus fragrans Lour. ;% : Magnolia soulangeana. ; 4L 3. %%  Taxus chinensis (Pilger)
Rehd.; B #% :Sophora japonica Linn.; & K > ; Pinus bungeana Zucc. ex Endl. ;%% & 45 ; Keteleeria davidiana (Bertr.) Beissn..; WAL C.
longepaniculatum ; 4= 2.4} ; Ormosia hosiei Hemsl. et Wils. ; %45 : Ailanthus altissima (Mill.) Swingle ;¢ *F#¢ : Aesculus chinensis Bunge ;
%% : Campsis grandiflora (Thunb.)Schum; # E ¥k : Quercus variabilis Bl ; #)*F 4k . Q. spinosa David ex Fr; ©L# P. henryi Mast; 8 ;
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Q. acrodonta Seemen; # K ;: Phoebe zhennan S. Lee ; ¥ K : Xylosma racemosum (Sieb. et Zucc.)Miq; 3344 ; Celtis julianae Schneid; #;
# . C. sinensis Pers; ZZLARA ; Ulmus pumila L. Var. Pilosa Rehd ; #4# ; Phoebe hunanensis Hand. —Mazz;%?w'éﬁ';Tapiscia sinensis ; KH
# : Tetracentron sinense Oliv. % 3| : Cercis chinensis ; #r#% : Ulmus pumila L %% Cudrania tricuspidata (Carr.)Bur. ex Lavallee ; 8, R
T :Lithocarpus cleistocarpus ; ¥4 ; P. tabuliformis Carriere ; 2. ¥ . Lindera megaphylla Hemsl; &3% : Albizia julibrissin Durazz ; %34 .
Carpinus turczaninowii Hance ; RIRAM A cer oblongum Wall. ex DC; Tk AR : Q. acutissima Carruth; £ .llex chinensis Sims 2 %F .
Diospyros cathayensis ;ﬁﬁW;Zelkova serrata (Thunb.) Makino ; ##¢ . D. kaki Thunb ; % #5 ; Photinia serrulata Lindl; 2L . Sabina squa-
mata (Buch.Ham.)Ant; %‘?%;Lagerstroemia indica Ly B AN . P. massoniana Lamb ; =X 45 : Cephalotaxus fortunei Hook. F; Fo AT - Sor-
bus pohuashanensis (Hance)Hedl; 3% 45 : Pseudotsuga sinensis Dode ; %45 ;Abies fabri (Mast.)Craib ; ¥1 4% 4% ;: Ehretia macrophylla Wall
Bl A4 Abies fargesii Franch; #84 ; Machilus pingii Cheng ex Yang; & R : Cyclobalanopsis glauca( Thunb)Oerst; Lk ; Torreya far-
gesii Franch; & K48 : Acer mono Maxim; 7 WM :A. elegantulum Fang et P. L. Chiu; HA 4% . Q. lanceolata S. Z. Qu et W. H. Zhang #
#k ; Kalopanax septemlobus (Thunb.)Koidz. #4i% : Q. aliena B; 3 : Platycarya strobilacea Sieb.et Zucc H AT . Jasminum nervosum
Lour; B #4 : Sabina chinensis (L.)Ant; 3147 : Ulmus bergmanniana Schneid. ‘K *1#5 : Q.oxyphylla (Wils.)Hand.-Mazz. 54y . U. parvifo-
lia Jacq ;%% & # ;. Populus alba L; 55 & # . A. miaotaiense P. C. Tsoong; 4 3L ; Pyrus betulifolia Bunge i ¥t :Amygdalus davidiana (Car-
riere)de Vos ex Henry ;:L48-F :Idesia polycarpa W) K%E-F : Litsea moupinensis Lec. var. szechuanlca (Allen) %3 % ¥ . Evodia farge-
sit Dode #5 A ; Cunninghamia lanceolata( Lamb. ) Hook ; #J#T ; Broussonetia papyrifera; £48 ; Mallotus barbatus (Wall.)Muell. Arg. AR .
Juglans ; £ A B8 . Rhododendron augustinit Hemsl; FHp . Salix matsudana Koidz ; 2% %#% . A. chensiensis Tiegh : & 48 . Punica granatum
L7V 3L . P. serotina 3 B A& % 2 . M.. biondii Pamp ; = 45 ; Picea asperata Mast ; & %A% : Emmenopterys henryi Oliv ; £ & % # : Buxus bod-
inieri Levl; 7%k ; Cycas revoluta Thunb ; 1>t F K .. myrsinifolia (Blume)OQersted; Ak ; Tectona grandis L.F; /%At : Magnolia officinalis
Rehd. et Wils ; X &% : Xanthoceras sorbifolium Bunge ; ¥ Bk .5 ; Euonymus venosus ; ik 3% : Pyrus serrulata Rehd; #F . Citrus maxima
(Burm)Merr; 3% :Morus alba; 7o #-F :Sapindus mukorossi Gaertny; E324¢: Ficus religiosa L. .5 :E.alatus  (Thunb.)Sieb; K45 .
Metasequoia glyptostroboides Hu et Cheng; 4L 8. 4% : Ormosia hosiei Hemsl. et Wils.

(Ehretia macrophylla) . IR HS (A. fargesii) , ETH
(Machilus nanmu) 57 X ; FHAMRIRL SO (B AR
AINF 10 76, o (B AR U (AT S R 2= AT
SEM A , 39N 73 057.96 J5JCHT 72 846.30 Ji
JC 3 DI S SCARAN (B A e i R AR R 3 861.43 iot, TL
X (Ewonymus alatus) P2 U E AT | Dy s SO {E
SRR EAURAR, 209 0.26 J175.0.19 T3
J.A 0.06 17T,

3.3 HREARARNEHIHA M EER

DT Bt i 44 AR SRR S B S
2 3, Horh 15 2 HAk 21 551 Bk, B2 H 74 126.18
Tiot; i B3k 325 ®k, B2 K 8 689.47 1T ; M B E
3 063 #k, BAIL A 6 072.25 J7 0 ; 3k [H B b B 44
AL 170 Bk, BBZ N 3 715.16 J7 0 fEH Bk 537
PR, SVEIZ) R 3 002.74 TG i B4t 234 Bk, BEILN
1 684.55 J3 70 ; W& BHE 3L 84 &k, MUARZ K 1 237.17 J7

®3 NHAEEXRHWMBEARZIUNME(FTT)

Table 3 Scientific and cultural values of ancient trees in different counties of Hanzhong area(ten thousand yuan)

X3, TR BREC BREH% L, L, teBil/% L, L, Bil/% Ly, Ly, HA/%
[iEZE0 3240 21 551 81.82 73 087.12 90.38 1 039.06 522 74 126.18 73.56
LR=Y 2 406 325 1.23 653.59 0.81 8 024.32 40.31 8 689.47 8.62
R R 2 809 3 063 11.63 5759.31 7.12 312.94 1.57 6 072.25 6.03
W B 2 265 170 0.65 464.34 0.57 3 250.82 16.33 3715.16 3.69
FHEL R 3437 537 2.04 97.78 0.12 2 904.96 14.59 3 002.74 2.98
R 3206 234 0.89 282.13 0.35 1 402.42 7.05 1 684.55 1.67
s BH B 2 831 84 0.32 163.88 0.20 1 073.29 5.39 1237.17 1.23
FE 19582 36 0.14 109.15 0.13 988.34 4.97 1 097.49 1.09
TIRE 3247 211 0.80 150.76 0.19 513.69 2.58 664.45 0.66
W& X 556 59 0.22 52.37 0.06 244.27 1.23 296.64 0.29
PR R 1279 70 0.27 43.45 0.05 150.53 0.76 193.98 0.19
Bt 272342 26340 100.00 80 863.88 100.00 19 904.64 100.00 100 768.52 100.00
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JG; AR IE 36 Bk, MBI N 1 097.49 Ji0; TomE
211 Bk, BBl 664.45 J7 00 LA X3t 59 #k, A
Hi2)h 193.98 T3 7T ; hEEE AL 70 B, B2 K 193.98
TT TG B b A 24 ARRF 2 SO A (S R ik
100 768.52 Ji Gl |,

4 INE5TE

41 XHTEHHERNER

PO R 44 K BB 110 Fl 26 340 4kk, Bleg
SCARMER I 100 768.52 10, Hoh, A A RLAE
SCALPMER A, Hd 742005 SGER (Xanthoceras
sorbifolium) . ¥ BH K (Bischofia polycarpa) . #i Jk T 7%
(E. venosus) JHKEL(Pyrus serrulata) MM (U. parvifoli-
a) M F (Citrus maxima) W (Morus alba) . JC T
(Sapindus saponaria) 53 (Ficus religiosa) 5 1%
WEBEAR, AULTIC, il R AR M EsE
T05 2 SR B, 22 i TR % 5, B R R AEAE
B, AR A 24 RO ERR DA RS « AR
SCHCA (R SR E A S M B A i, AR DT S S Ak
(B e e, B SCAR BB R WF 58 B s 2 5k
(B85 e e AR A A — Aol R 2R RIAE T2 A
B K A R (E S8 2 B B R AN (B A5
R 5 MR 5 28 B8 R AR i O 7 B bR s b (H R
27 SCARAN (R 15 2 PR HCRE I O, B v, I s S Ak
(BB 5 B 200 TP B SCA M #0 s SCAR (e
B R F IS (E AR IR 2 RS R LR
AL AN e [

AU T 25 Lt A 24 AR SO i (B8 A 0
P8 2 Bl 24 ARRb SO B8R =,y 74 126.18 7
I, HUCH R Bl S B %0 8 689.47 1T, Z )5
JEMAB R SR S BleE SN EE S0 6 072.25
Tt 3 715.16 J1 76 ; 14 & B A AR A E
Bt , o 73 087.12 T30, HUORRIFB AL, 5 759.31
T3 6 ; - E 0 Iy L SCA M (i B B s, i 8 024.32 TG,
ZJE SR E L, Py s SO A 3 250.82 T3 0T, 5
RAET: V82 BaAA 21 312 Bk R A AR A
B, FLE AR PR g | SO R 24 AR (B B K
RS BRI E AR R I R 5 Z 261, A oy B

NP ARA 3 000 AR ELLIAR AR 1 g B SCAR R Za iR
JE, D s b F AR R R A D T
SRR I AR LU | ELVF AR AR 44 R I
AP REE = R & SRE 2 AR R DLTE L
LG M OBk SCA i (E AR 2 A2 K
Ik ) BBk S SO A e SR 5 S BB, PR
AR 2o B 11 B 2298 2 B S ) O sl b
42 HWBEKRZREERTEHNERNT

PSS R RIDL AP i 2 AR B (R £ A B
FARORR LR, DU 7 5 EL WA 2L SR 1 Ay
ARl SR HE R T AR LA 2 B, b — R T A A 2
L0 MR AW T L R E SRS SCE B
— Rk 2100 Z24F P4 UM [ R A] AR DURERS ot BRAE 1
febl, AR FER R ZE, B2, hTimh
AR Bl R, Rt BB , 2T A, A= B
REVBEGIFRIZE TR AR A Fe i KA
Z 0 MO U s ELER RS R ZBG  h T AR R
Mo R BR A S B R A, B RA R . T RIRINER
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A Quantitative Analysis on the Value of Ancient and

Rare Trees of Hanzhong Area

WANG Zhe'?, JIANG Lan'?, LAN Yiqi'?,
HE Zhongsheng'?, LIU Jinfu'?, LIAO Xiankang’

(1. Cross=Strait Nature Reserve Research Center, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002;

2.Key Laboratory of Fujian Universities for Ecology and Resource Statistics, Fuzhou, Fujian 350002;

3.School of Modern Agriculture and Biotechnology, Ankang University, Ankang, Shanxi 725000)

Abstract; In this study, through scientific and cultural valuation method,the value of scientific research, historical culture, and scientific

culture of ancient and famous trees in Hanzhong area were analyzed. The results showed that value of scientific research was 751.6216 mil-

lion yuan, the historical culture value was 195.9483 million yuan, and the value of scientific culture was 947.5699 million yuan. Meanwhile,

the value of different species ancient and famous trees showed that: Pinus bungeana had the highest scientific research value and scientific

culture value, while Cupressus funebris had the highest historical culture value. The value of different counties ancient and famous trees

showed that: Xixiang county had the highest scientific research value and scientific culture value, while Mian county had the highest histori-

cal culture value. The results aim to promote the government and people’s attention and protection of ancient and famous trees.

Key words: Hanzhong; ancient and famous tree ; value assessment;conservation



KB LR IR
JOURNAL OF WUYI UNIVERSITY

2538 % 55 31
2019 4 3 H

Vol.38 No.3
Mar. 2019

RREEREEZNSNERRTRIEES T

WARE, AU, BRi i

(RO THARR S A R0 %, Rl ARSI TR Abe, R i3RIl 354300)

i E RN ORI L RETR A E o 0G50, 38 it — A2 S LA AL 3 PR A5 RS (VPP M) 2 TR A 1 7o 2 L A&
JZ AT T BT R IR k2 A B R A, 5 58 T BRI 14 37 /K ek B2 P 5 et e 25 R, ShIAS A i e EL AT
R ZKGE K (FF 0.05MPa B IR RN 350 wg-em™ MBI /KGE 2 7] 5535 3 581 Lem2-h™), HXJ4# (B AR
JEA AR R A HU R RE 77 , W B LTk O, 2R P TV VRO T BN | Bk BA 7 JRC T 1) /> bk 2 11 T 7 P K I U

R, REBLIAR LR i F AT

SRERRTAD : AL IR DA ML 5 R TS A 5 4 PR O 5 S b 5 8 TS 4

FRE 23S .063; TQ028.8

B BHOAR T HA D EACR R . T AR 5
Qi el o in g AEREMRAF L, 0 2 BT oK
Ak BRI ER i S A5 AU, RS B AR A L A
B, D BREA R 2 P B B R 2 G AL
MBS AREAE FEAR KA E ERE 1T IRTS
JeRAR A A0, R R BB 22 B K 5 Y
e TR LK 2 S B W S e R R T R A
ARRE S R IR B, 5 R R A 2R W5 T ST 5 e 4 el
o BEERRE K YE , BRITAE Y e L B, 2
UEAF AR TR T i 22—,

TEIE AT T KLU E H FURARAEK 2
LSO RIS TR £ FL )R R LA RS 2 B
JRETE Y M RO LIGRETR BA(PSS) 731 Hh & A R TR
R 5 B 1 R i SR K PR T TR IHORE 2R 2
W RN D BB 1AL, KAy B TR R A el s
YDA G far 2 BT TS B, (H SRR L B R A 2
BHE 22, A B b, 2Rkl Ak A RIE

Y F5 B #A:2019-01-20

E£TH A A RFHAEES (2015]01602,2018]01446)

EBE N JEHRE (1970-), &, WUk, 2047, FENFHR
BiF 532 DI REA B TFIE .

SERFRIRAD A

XER/S:1674-2109(2019)03-0054-05

A R 5 s PP 14 2R 22 P i 2 [T SRS R 52 £
R, AR SR 2 W RN LI e TR M A Ay 16 M
IISEEREARYIUERIASE SR LA Sk &= Tl o
M HAT S 2R AR PR A far OB, AT T 18
WAL 1 B St RE

1 LWES

1.1 TSN

FlFL 3R P9 s BEE(MPPM), -2 FL A% 0.2pum, FLBR R
2y 75% , 75 E Membrana 23 w47 R R 2 K (DBA),
MRBRTRL T3 BRAA RIS A bl s = (5 P 3k )
F e TR | 2 I3 25 11 (BSA), T T [ 25 4 A1 1k 23
FIABRA AL, AW BOR LA tfiReh, 9518 Sigma—
Aldrich f1 FRA R A7

AVATAR330 i BL 72 46 21 40 5635 AL, 56
Thermo Nicolet 2 7] ; UV-2550 %I 58 4ha] UL 4356 )6 B
i, BARBHAF,
1.2 EREHHEENAELE

W IR 2 L M Vs A T 224 0.01 mol - L' Y =
(2 P 320 2 3 F ot —Eh B 2% v b, TiE AR 2.0 g+ L' Y
VW, A — 2 SRR IR REIR N IR A5 4



V2R T, 2 « BRI ]

UK A REE i o= DR R S Ei - ) - 55 -

TENERTEVER) MPPM #2951 T IR IRS R, 25°CT
P SO 24 b, WU BT I 25 85 1K R G BE 2K T
B S 0 0, | LS TR RS 30 R T A AR AR S M i
FR AR Y MPPM,F%y MPPM-PDBA-PSS,

B 42 [ A 1 5 (MPPM —PDBA) (4 1l 45 42 BRI 3
Jrids, (BTEZ R B P A INAROR S E PR B
R TR % (g - em )R (1) T

o= (1
Aot Wo B IEHTATIETE () s W, RIEHR T ()
S HIFE T em?).

1.3 ERR/KEENE
WFIREEEE AFEsm il IEREELIN , 7E—E 7T (0.025
~0.10 MPa) T E LAY AEKGE (W F, Lem?-h™),

v
1A @)

K,V s ot AR AT (L), A AR ARL
AL IR ?), Ae B (),
1.4 EAREBSRMENNE

W RIS/ INERR T I 20 mL . pH 24 3.0
(8% 4.8 .7.5) HPE N 1.0 g-L™ AY BSA IFW , 1E 25°CF
TR IR B, 4FBE 30 min BC—YRARE, 130 -F
5, ffi ] UV=2550 7F 285 nm 4%} BSA AT
FEDIZE , DL BSA Frif i 2k 3o B 31580 Hh AH R (19 BSA
WHE, ARAEL AT IS BSA W AYAS (L IEST BSA WL Fff
7 (g emATHE, AU,

i i gk CoCr). CO; € 106 (3)

WFk=

U Co AWM A 3 H BRI R E (2175 €
AW B B A R TR T (g L) 5 V N SR U R
AARI(L) ;S AR (em?)
1.5 ERRBKEEREITERNE

BRI R A it JERE RN, 78 0.05 MPa [k
JINIERRE N 0.5 g+ L7 BYSE H B BOE &, il kA
17 f 2] Py 74 500 S S B A RO B, B 1 v o
Az R (T (4) 7157

C7
¢ %100 )

Rt T R CURB I (%) 5, A
PTG B R IE (g- L) 5 G B P RO

(%)=

7@%(%'[;])0

2 HR5SiTH

2.1 PERYLISMRAE

WF 5%k Al AVATAR330 {if BL A5 6 21 SRl % AL
S3HT T R T RERIE B, S48 E . 400~4 000 em™,
ZERNE 1T, MWERTLUE it 2 B AL R
AIEH I T 3 ASEiE 1 509 em™ AW ISR [
RZUOPMARIE C=C H 2R3 A N-H 5514301 & hn
U, 1 600 em™ MRISTIAE R ) 3R 22 0 e e B N—-H 25 i
Pl )1 299 em™ MISIER H R Z UG C-0 ik
B, TEZ MR I AROR LR itiaeh , e A 3
JEARAFAIEAE 1 122 em™ F11 035 em™ AB3E 1T S=0
KBRS XS R AR S, 7E 675 em™
AEIEINTT C-S SRR R s i , FLREE 2R
P ISRl s B B S, DAL RIR R
EL B PN R I B AR 8 LD 97 251 MPPM BT

MPPM-PDBA-PSS(350 pg.cm™)

1509 1035 675
1600 ;1299 1122 T ;

MPPM-PDBA-PSS(250 pg.om™) W

MPPM-PDBA

MPPM

2200 2000 1800 1600 1400 1200 1000 800 600
W som !
B 1 fE69 FTIR &5

Figure 1 FTIR spectra of membranes

2.2 RAIFEKMESH

WF 5 3 3 25 4 BEE 1) 73 28 ok 43 BT e il J
R SRR a5 R A 2 i, AAEMiR) MPPM, B
TEPS IR 1K Z 0.10 MPa, KATS AR o3 b i, /Kl
WA R 0, R ZEMEE , AR K S 2] s
FEES R F1°4 0.025 MPa B, A RENURI i, 17
R L E AR R CARETRAR ST | BRI 35 7K e 38 o
JnBA L FERSTER 7 0.025 MPa I, 2080 250 wg-em
2R ZKE IR 1591 Lem2-h™, YESRE J7 42 25 %)



- 56 - (AR AEAR) 2019 4E57 3 1)

0.10 MPa I}, A /K T+ m 2 6 100 Lom>-h™', HF#
HRZ MR LIR30 B, B K8
SEAFEEIL N, iR E TR 350 pg-em?,0.025 MPa
1010 MPa BT MK 503 1989 Lem k!
F17 427 Lom?-h' o LA AT LAt B AR ) 7K 3 o
Bt 375 BT[] 9 SEE A T /0, (L AN K | 136 U B % 1
M2 H ke .

50 0.025MPa 4000, 0.05MP.
. !
e, 35004 *— T e
2000 ._._._.4\.‘,_,&:'““*‘ ; B H‘.::::. e
T 3000 e—eu d
g e
o 1500 e e e, = 2500 e e e
g % 2000 el
'%" e e ah T
B 1000 = 1500
= = 100
% S0 %
500
0 a 0 a
; - | T ;
0 20 4 60 8 100 120 0 20 40 60 8 100 12
Bt (8] / mi it 8] /min
. SMPa
s00{ | e, MW 8000 e—a, 010MPa
T T A,
5000 T g T TSy
~ e, ~ 6000
) e, ~.
74000 S —e—es —— ——
s Tt T e s T e ST e
- —* b 3 T, —_
< 3000 < 40 '
L] ]
1 2000 g 0
. 2000
¥ X%
™ 10004 N
1000
0 0
; . T T T . ; ' ' ' ' ;
0 20 4 6 % 100 120 0 20 40 60 80 100 120
& &/ min B {8 / min

B2 RREEHFRAKES
Figure 2 Water flux of membranes under different pressures

a;MPPM;b:MPPM-PDBA ;c: MPPM-PDBA-PSS (250g*cm™)
d:MPPM -PDBA -PSS  (350pg :cm ?);e:MPPM -PDBA -PSS
(500pg-cm?)
2.3 EMEERWRMIERE

T WA S R R SRR 1 B R, A T
JEEXTAS [T FARAS N BSA ARt A8k, 25 S 4 3
FIi7s . BSA BYZEHL 5k 4.8, MW pH=3.0 i BSA
i IEHL  pH=4.8 I} BSA &b T ik A pH=7.5 B}
BSA A L, R A Z s PR R ) pH (R kAR
BSA i sk, A 3 LA Y X BSA MG fff 2
Py i O BRI [) P SR AT N, I R TR R
F Langmuir B B0 2422 B, AR Bt 19 /1N
HRKARFE, XHFREMER MPPM, H5 BSA [H]{7
FERER A B K AE FHNO, JEI T HU L AT, BSA FERR -
YA B R W B pH=3.0 if BSA #F IE L, H 5
MPPM-PDBA-PSS 3 [fi faf 1 H, & 1 2 i A= 0o 1) i
LI AVERT, 330 BSA 78 MPPM-PDBA-PSS [ A%
TR R B, WA A ek ) Sk DR AR A M ) R, L i 0k 7 o

(RIS K pH=4.8 [} BSA kb T e rh PR, H
HE 2 ] 1 R o g K A A BB, R T S R
SEKER W ks [ BSA 7E MPPM-PDBA-PSS |-
F6 8 B 1) S5 B 55 T8 MPPML L 19 1% B 5 pH=7.5 I,
BSA # i HL , H 5 MPPM-PDBA—PSS & [ fij 11 H, 3 [4]
SRERBMNERAEFAEN, S5 BSA METTE
MPPM-PDBA-PSS W, W& JLF- 2 0, BERHZ iy
L[ MPPM-PDBA-PSS X fa ff1 L A9 2 1 B LA R4S
FRHTO R RE

pH=48

60 80 100 120

B (8] /min B [8 /min
200 4
pH=75

b
1504

a
E] 100 4

£

=504

. <

. /__»_—.——o ‘

0 20 40 60 80 100 120

&7 [A] / min

B 3 st BSA #9A &
Figure 3 Adsorption amount of membranes for BSA

a;MPPM;b: MPPM-PDBA ;c: MPPM-PDBA-PSS (250pg+cm™)
d: MPPM-PDBA-PSS (350pg-cm?);
e: MPPM-PDBA-PSS (500u.g-cm™)
24 BEMEARDIBTEE

R T AR U BT Yk Re , DE A
AN UE I T AR FEAH HUIRAS T BSA BRI
W NEEAT N, G5SR4 FoR, ERTE, XF Fmf e
Hi, BSA, H:5 MPPM-PDBA-PSS 771 #5H W FHAEH]
FHBSA KW B AERR L 3 e B VB I R 28 K
1A 2 TR BSA IR RIE AN 73.4%; X Ffaf
i, BSA, H5 MPPM-PDBA-PSS {275 #H HE R A
FH AW T BSA FERE bW B, 2 11 BTV TR e B L E
et B 2 7 I ) P SE T R B AR % BSA 1Y)
IR R IA 92.7% , WG HE— 08T i i L
BSA ZEANRIE [ s i NRRAT Ry, S5 WA 5 R,
ME R %D, X F MPPM-PDBA , ¥ i & it %5 15 3 i)
I¥] B 22 4 T W B R, BSA (4] 1A 1 5 ALy 74.5%



TR E A R T LB S DU (BT Y e A - 57 -

X F MPPM-PDBA-PSS, i 7 i #5 5 175 i [A] (1) SE
R AR R | H R U A R A R D8 M T
B, AR M 250 we-em™? 2R %) 350 pg-em?,
BSA AR 2 80.2% 48 i 5] 92.7%,

4000

35001

EE %

0 SI lIO 1‘5 ZIO ZIS (; SI 1‘0 1‘5 1|o 2‘5
Bt &/ min B (8 / min
B4 RF pH 4 BSA il & T MAT 4 (%) R i it £(4)

Figure 4 Flux decline behavior (left) and transmission (right) of

BSA solution at different pH

4000 00

c
b
95 a

1
3000 \K\_
L 90
P *
£ 2500 L
d AR
el 2000 ¥
] 80

1500 b

a

1000 4
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Bf (8] / min B[]/ min

B 5 BSA i £ R B it L eh i@ & F AT A (£) R kit £ (4)

3500 -

1%

FETE

Figure 5 Flux decline behavior (left) and transmission (right) of
BSA solution on different membranes
a:MPPM-PDBA ;b: MPPM-PDBA-PSS  (250pg-cm™);c: MPPM-

PDBA-PSS (350pg-cm?
25 EMESEREAE

R T B EAB IE  T A A HE BE , X E BSA
TS BB KBS, I 7E 0.05 MPa T 4l /K i & 1
BSA Wifib R SR T T 3 MR, B MEFR K
UGB ZE7K RN BSA I, 108 BSA U [UH/K IR GE
R, MNAZE A A 6 Fron, Hh R, Zeat ffER )
TR, B i 1% B 1 B R R Y g, ik T
# 80% LA I, H BSA Bz M CRIFTE 92%L) L. Ui
i) MPPM-PDBA-PSS ] L) FH/KIEE Y- I E i

6000,
(oae _F,..C: e 100
5000 ra s s
= 7K 7K 7K | 80
2] | -
= "ty 0
55 3000 1‘,‘.- ?.--..7‘- i - ;
= Pt (T &
% 2000 i Pt . 40
1000 20

0 20 40 60 80 100 120 140 160 180 200
B (8] / min

B 6 % MPPM-PDBA-PSS #9/Kifl % 4» BSA it &
Figure 6 Water flux and BSA transmission of reused MPPM-PDBA-PSS

3

&

P EEARN I e T T (L (B A PO 2

LR AR SR 1 R TS ELA o 70 e A e 67 LB A, 1
PR RIS 4R )] . 7E 0.05 MPa T,
K 2B MPPM /K38 £ 0, % 22 B B8 i 14 s 7K
WA 2 599 Lem?-h™, i — 1] PSS &M, 7EIR
FAUH 350 pgrem® Bf, 7K EREAT A 3 581 Lom>h,
FRZ U RAGEIEY 1.4 £, R TR 8 L far 671 L A A
Je, A SR B8R T2 7 A R 1 L HE R AR
FH 5 3508 1 0E e RS I B Az 2 B 1 BT
YL s, ELRSE SR (4 2 1B ) KIS VERR 250 %
M7k T2 M B RBE A H ELAT B v, B
ARG I T 5

Sk

(1]

2]

(3]

(7]

(8]

BUONOMENNA M G. Membrane process for sustainable in-
dustrial growth [J]. RSC Advances, 2013, 3(17): 5694-5740.
YANK Y F, LI 'Y, LI Q L ,et al. Surface hydrophilization of
microporous polypropylene membrane by grafting zwitterionic
polymer for antibiofouling [J]. Journal of Membrane Science,
2010(362): 255-264.

OBAID M, BARAKAT N A M, FADLI O A, et al. Effective
and reusable oil/water separation membranes based on mod-
ified polysulfone electrospun nanofiber mats [J]. Chemical
Engineering Journal, 2015(259): 449-456.

MWK, AU, ZEMME. RN IR LI SR ™ i i
FRKPEREL). LT 244, 2015, 66(2): 626-639.

HUR [, Blieid, W35, 45 PSS-PDADMAC Btk PES fk
JIEE N BT 35 e MERERF Y (0], IRl 5 4R, 2014, 34(6):
96-99.

PASMORE M, TODD P, SMITH 8, et al. Effeets of ultrafil-
tration membrane surface properties on Pseudomonas aerugi-
nosa biofilm initiation for the purpose of reducing biofouling
[J]. Journal of Membrane Science, 2001( 194): 15-32.

LEE H S, LEE K D, PYO K B, et al. Catechol—-grafted poly
(ethylene glycol) for Pegylation on versatile substrates [J].
Langmuir, 2010, 26(6): 3790-3793.

KANG S M, HWANG N S, YEOM ], et al. One-step multi-



- 58 -

(EAEBEeER) 2019 AR5 3 1]

purpose surface functionalization by adhesive catecholamine
[J]. Advanced Functional Materials, 2012(22): 2949-2955.

BELFER S. Modification of ultrafiltration polyacrylonitrile
membranes by sequential grafting of oppositely charged
monomers: pH—dependent behavior of the modified mem-

branes [J].Reactive and Functional Polymers, 2003, 54(1-3):
155-165.

(10] KR4S, J7 R A5, Mz, 2. RN RCFL AR L 3% i Y

Pyt S5 R B P R SRR, 1 T 2441, 2011,62(6):1633 -

[11]

1640.
JIANG J H, ZHU L P, ZHU L J, et al. Antifouling and an-
timicrobial polymer membranes based on bioinspired poly-
dopamine and strong hydrogen —bonded poly (N —vinyl

pyrrolidone) [J]. ACS Applied Materials Interfaces, 2013, 5
(24): 12895-12904.

(AL 5 . o T T4

Negatively Charged Surface Modification of Membrane and Its

Resistance to Protein Pollution

FAN Rongyu, ZHENG Ximing, CHEN Binmei

(Key Laboratory of Green Chemical Technology of Fujian Province University,

School of Ecological and Resource Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract: Using dopamine and sodium polystyrene sulfonate as modifiers, a negatively charged modification layer was constructed on

the surface of microporous polypropylene membrane (MPPM) by one-step reaction. The changes of chemical composition of the membrane

surface before and after modification were analyzed. The hydrophilicity and anti—protein fouling performance of the modified membranes

was investigated. The results show that the modified membranes have superhydrophilicity and high water flux (at 0.05 MPa operating con-

dition. The water flux of the modified membrane with a coating rate of 350 pg:cm™ can reach 3 581 L *m™ +h™). In addition, the modi-

fied membranes have strong anti-adsorption capacity for negatively charged proteins. The adsorption amounts are almost zero, the rates of

decreased in flux of the protein solution are small, and the small amount of protein remaining on the membrane surface can be simply re-

moved by water cleaning, which this modification membrane shows a good application prospect.

Key words: microporous polypropylene membranes; surface modification; charge modification; hydrophilicity; protein pollution
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Design of Smart Laboratory Based on Distributed Architecture

WU Yiping'*

(1.School of Mathematics and Computer Science, Quanzhou Normal University, Quanzhou, Fujian 362000;

2.Fujian Provincial Key Laboratory of Data Intensive Computing, Quanzhou ,Fujian 362000;

3.Key Laboratory of Intelligent Computing and Information Processing in Fujian Province University,

Quanzhou Normal University, Quanzhou ,Fujian 362000)

Abstract : In order to promote the modernization of experimental teaching and informatization of laboratory management, in this paper,

we first discussed the connotation of smart laboratory. Second, we designed a smart laboratory system using distributed architecture ,which

was based on information technology, such as campus network, Internet of things, and virtual simulation. Third, we introduced in detail the

design and implementation of a smart laboratory and its application in experimental teaching and management. The construction of a smart

laboratory has made experimental teaching and management become more networked and intelligent, improved the sharing of high—quality

experimental resources and the work efficiency of experimental technical teams.

Key words:distributed architecture; virtual simulation; experimental teaching; laboratory management; smart laboratory
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Design and Implementation of Intelligent Transfusion
Monitoring System Based on CC2530

CHEN Ming, SHEN Junhui, ZHU Qixiang

(Department of Information Engineering, Fujian Chuanzheng Communications College, Fuzhou, Fujian 350001 )

Abstract: This paper presents a design and implementation scheme of medical infusion monitoring system, which is based on CC2530

single chip microcomputer, including the drop monitoring unit based on photoelectric technology, wireless network based on Zigbee tech-

nology, and human—computer interaction terminal system based on ARM and Android. Each drop monitor unit processes the collected dy-

namic data and sends it to the nurse station terminal through Zighee wireless network. Infusion monitoring software is installed at the end

of the nurses station to monitor all hospital beds. Through unified management, historical data storage, query, personalized settings and

voice prompts can be realized, and the data can be shared with the original network of the hospital.

Key words: CC2530; intelligent infusion ;ZigBee ;flow control ;multi—channel infusion controller
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A New High Precision RC Oscillator Design

ZHANG Mingwen', YINYongsheng®, DENG Honghui®

(1. School of Mechanical and Electrical Engineering, Wuyi University, Wuyishan,Fujian 354300;
2.Institute of VLSI Design, Hefei University of Technology,Hefei,Anhui,230009)

Abstract: This paper presents a new type of high precision RC oscillator circuit based on 0.18 wm CMOS technology, in which only

one comparator is used to generate clock pulses by comparing the reference voltage with the feedback voltage. Switched capacitor module

is used to generate reference voltage which is proportional to clock frequency and power supply voltage meanwhile is less affected by tem-

perature. Periodic control structure is used to generate feedback voltage. Due to the introduction of clock pulse into the reference voltage

generation, the influence of the comparator offset and delay is eliminated, and the accuracy is improved. The overall structure is simple,

the oscillation frequency is high, and the power consumption is small. The oscillation center frequency is 20 MHz, and the power con-

sumption is 18 wW. In the temperature range of — 40 to 125 °C, the accuracy of +0.5% can be achieved.

Key words: RC oscillator; switched capacitor voltage divider module; periodic control structure; frequency stability
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An Applied Analysis on SDN and OVERLAY Technology
in University Cloud Data Center

XIAO Yongqgin,ZHUO Liuying
(Information Construction and Management Office, Network and Data Center,

Fujian Normal University, Fuzhou,Fujian 350117)

Abstract : Starting from the multi—tenant application requirements, this paper proposes the application of SDN (software—defined net-
work) and OVERLAY technology in the new network architecture to solve the dilemma faced by traditional network architecture, and
solves the problem of unified allocation of resources, multi—tenant isolation and unification in traditional data centers. The shortcomings in
export and unified management are indicated, and the construction of VDC center based on SDN and OVERLAY technology is analyzed

and expounded.

Key words ; software definition network; OVERLAY technology; virtual data centres;openflow software; unified management
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A Research on Quanzhou National Fitness ''Six—Sided Project"
from the Perspective of Public Service

DONG Jingjuan

(School of Sports, Quanzhou Normal University, Quanzhou, Fujian 362000)

Abstract: By the means of documentary materials, interviews and field study, this paper researches the current situation of Quanzhou
national fitness and analyzes the pros and cons of Quanzhou "Six—Sided Project". The study shows that Quanzhou "Six-Sided Project" has
made remarkable achievements while also suffering from social capital shortage, public sports facilities maintenance shortage and special
sports events investment inadequate. Therefore, the paper suggests that Quanzhou continue to strengthen public sports service system and
national fitness project through sports facilities opening, social capital access and brand sport events building.

Key words: public service; six—sided project; Quanzhou national fitness



%538 % 45 31
2019 4 3 H

RIS ER
JOURNAL OF WUYI UNIVERSITY

Vol.38 No.3
Mar. 2019

TEARERES IR

VASE TR S AR g 1)

FOAk, sk R, @R

(CERUTRER: KE¥

i, B Jel) 241000)

B F e HORTERRE IS A R DRI RIS TR A SO SN T AR (e R O R A
TEOLHEAT IR ACBITTE X B A BRI D, £ 1 R L5 s, DA sl B A v R A e i) R R T PSR4 2R . () AR
et B B AR BEACREN /2 27 E R BRMR TR (BAERNZE 2 (08 AEE XA TN T HAATEAR L o (2) TR B B AR 107
A DMIRAR G R Ta 22, Fh2JS B — RIEHEAS 2 S RN 27 A ol e A HEA T RBOR 1) 2 BN o R b2 A e
PEBURED ISRV, (T FH AR AL, AT B R O B 18T (3) iR B A A BRI BE A% Tl N 48 S R
AT ATIAFAEA L, A TR S B ARAE R A A R AR . A (1) Bl B M f B A st el A EHoR 5 5
(2) IR By AR A0 A SN R 2y, (3) S AR DA B 2, LS/ BT A, WA SR 1, S I A AL AR

X LA fE B AT ; (Rl R A
XS G806 MCHERFRINAD : A

S ARSI X | AP AN S B,
PEREAME LY IR B — R E A, 7E R SR
O FEXAA T BRSO 28 AME 7 A e TR [ B
HARGERR O A RAg B AR 0, B IE 60 ZAELIK PR
RE S E LR e IR T2 e R
f i 3l IR dE A R e, BN AR E 2
IARTE SR A BGE S I, NIRRT ARK Y
3 2016 AF[E 55 BEAUA HY (A R BRI g i
R AR S 4 R T A AR T
L AR 6 Bl P T AR SRR T, iR s
WEEE . IR E AR AT R RN ]

1] 55 eke 4 B Ak B 11O [ S w3k inidie o
1WA A RAERRE A A RUNRT RSO . R

W5 B #A:2018-06-13

E & B LA RS SRREAI H (SK2017A0124);
GRABHE T HAF0 H (JD00218111) ; Z#T.
K ERMFEES (2016YQ28)

VEHEIA  EIAK(1983-) , 5, DU, P, FE N FA T 2

XEHS . 1674-2109(2019)03-0083-05

TR I ML RESES | HE 14 By AR GBI, AN ) R
AR TR T, () At e 7 ) O, BB i A
ST ABTSABESE KB, B3 s A Ak B A ) il
VBB B AT AT T 2 R0 i b iR AR
R BT RS At B AR i R DR K X SRS ) — 3L
FREN phy T2 A0 T PRINES T AR B ) B B T R
FRRZ M , LA B AR A il 15 b R BANE 2] R TR
AT SRR IEARRE M, BEEIIE QLD A s
AR B B8 AR 2 5 DGR T BBk Y B AR AIE
A SO ) P L R e A ol P B AR R T
Mot REh, FAER) ERMBUR A LA LIR T A%
Pl — HARI = E P,

P, 0T T T AR A B AR RO s
BN DU T IR A RS X T PR IR, £ M
WAL, AHES] i B BR AR R 15 P A AR T

1 HARMNKREFE

1.1 HRITH
DATET T AR o A (e B B AR XS 42, dhHCEE



- 84 - (EAEBEeER) 2019 AR5 3 1]

BOMFE R BT AR i B2 e = BT m ALl
JEESSSE
1.2 MRFAZE
1.2.1 ek T E

RN | T 7 SR ) Y A A g B it
K] B TR B PR AR S5 SCHRTERE SCE AR 0 =T
TR IR Ity T AR SC IR, %o LA B A T AR ) K e
SrmA TR T, Uil EZEE SRR, A
) T T A RAHOC T R AR T R A B TR R
A
122 FARE®

BTG T AT} g A B B A A0 IR ) I A7
4, HAE (SRR AF G IATR,
BRI TERAE BEFL AL 100 £y, 3 300 43, [T
295 iy, A RLIAIAE 289 1 ISR FNAG &R 55 0
98.3%H1 98%
123 SIAE*E

TR A = 7 e A i B B AR 50 PP 2E T T 2L
AEFIFIL , RAFH— T 50k}
12.4 wrikik

WA 575 2L, T VTR SE AN, X 2 %5 52 iy gt
BRI T NITURR, T e fil B AR I i
B ARFE,
1.2.5 L% *

iz Excel SIS BRI T4 15347

2 RGREHW

21 EHHARBSKESBEEIZERR
211 HHTAASEMEGBRAZEMEEFN

F1IBREBEFBEFE

Tablel Number and type of fitness paths

2222 7575 S
TR T R 8 13
i3 UIRiwNES 5 12

i g = 2= e 2 7

W 1 o, JE I 8 30 v A Ak B B A8 2 A K
i PO ZE AR, B 2~8 Z 1] FhAE 7~13
2], =T R A B AR R LSRRI R RAT =
B KA AL RS A, AR, BT R R
A AR 5 5 AN A R AL R AR L, R —
b, 8 SEBRAR A b LABAKT WURT N 3, 53 AN A i s b
e EASR ool B S el N U E S S ST

2017 4 4 H 20 HEIZFEF BREEE (EIME
TR AR FEINEY , DAIE S SMEE B 24 1 8, )
SRR BB IR T (i B A S B i 400 4
B, T I e B A A R A 4 TR A
I A XA AR ashcstl AR
KIATENAG BGE S bl 2R G AT . = AL T
A RIS A 28 AR RV PR i i Sl
B B B, AR T A %4,

TEdIE T, GBI TR 27 R g 2 2 o 14 i 8 1
HEF O ] TR, 0 B R ORI A T iy, T4
BT RSB IE A, ABCTRHHE
S A T A E AL
212 T AR SR BRI FEER

W& 2 Fi7R il i 5 45 A B B AR £ DT T
R TR, =i R A2 R IR 5 B R S
W, HR DI G SRR TR 1428 , thikRi,
T T = B 8 e f B PR AR Y R A SR R T T
B AR,

xR 2 T =ZIERESBREZEEFRIRERL(100%)
Table 2 Sources of funding for fitness routes in three

colleges of Wuhu City (100%)

mRATR  EREEER KEWIIER BSMED

TR R R 85% 15% 0%
BRI R 80% 20% 0%
Ti5E P 125 2 e 100% 0% 0%

22 EEMHAMSRESBEEERIK

il B AR LA B EEEINRE , PR PRI IR Dk i By
It m kA, Fei i = P A A S DL,
R RETE A o (HA A B A R B A S



B K, % AR R Rl SR AR ST "85

BIRIIRE . A1 PO A R R B AR 24
Bl AR FNZLHR T AR WA R R PR AE IR A D3R 4
et B P A0 S BCAE A IRF RO ARE AR L 4 T A0 3 Sl e
MAG 2 M ZF A . AU T 22 RARE 3¢
I I 50 TR FEl SE M

221 BRFAMNADRMG ITAETBFRL

3 BREFEXNERESTE"THIER (N=289)

Table 3 College students” understanding of the
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Table 4  Situation of using fitness path for college students (N=289)
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Table 7 Fitness course satisfaction survey (N=178)
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An Analysis on the Current Status of Fitness Path in
Wuhu Undergraduate Colleges

YAN Lin, ZHANG Liang, JIN Qinghong

(School of Physical Education, Anhui University of Engineering, Wuhu, Anhui 241000)

Abstract: Using the methods of literature, field investigation, interview, questionnaire etc., to investigate and study the use, construc-
tion and management of fitness paths in Wuhu undergraduate colleges, and to put forward opinions and suggestions on the problems that
have arisen in order to promote the healthy development of fitness paths in colleges and universities. Results:(1) The fitness path of under-
graduate colleges and universities can basically meet students “exercise needs, but there are deficiencies in terms of type, safety, location,
maintenance and funding. (2) Most students use the college fitness path to exercise, mostly boys in the lower grades. Getting used to other
types of exercise and poor physical fitness path location are the main reasons why students do not use physical fitness path to exercise.
Most students use the fitness path less often, the time is short, the usage rate is low, and do not form the good fitness habit.(3) There are
still deficiencies in the management regulations, publicity, exercise guidance, and thematic activities of fitness paths in colleges and uni-
versities, which are not conducive to the sound development of fitness paths in universities. Suggestions:(1) Scientific construction of fit-
ness paths in colleges and universities, strengthening technical guidance for professionals, and (2) increasing the publicity of fitness paths
and increasing the number of thematic activities. (3) Formulate relevant management systems, standardize the management work, clearly

define the division of responsibilities and powers, and improve the supervision mechanism.

Key words: colleges and universities; fitness path; questionnaire
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A Research on the Characteristics of Hakka Folk Sports Culture in Shibi

CUI Shengli
(School of Physical Education, Sanming University, Sanming, Fujian 365004)

Abstract: The hakka folk sports in Shibi is an important part of hakka culture, and it is also the full expression and concentrated ex-

pression of hakka culture. The basic characteristics of Shibi hakka sports culture were systematically studied by means of literature and

materials. The results show that Shibi characteristics of the hakka folk sports culture include the dominant and recessive characteristics,

the dominant characteristic of religion and faith, festivals and ritual, geography and nationality, history and inheritance; Recessive features

include competition and entertainment, performance and appreciation, difference and commonality.

Key words: Shibi; Hakka; folk sports; characteristics
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application of PBL teaching mode
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Application of Problem—Based Learning Model in the

Course Teaching of Independent Colleges
——A Case Study on the Course of Plant Physiology

YE Xiaozhen', LUO Xiaoxia’, CHEN Quanzhu', FENG Lizhen*
(1.Jinshan College, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002;
2. Academic Affairs Office, Xinyang University, Xinyang, Henan 464000;
3.School of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: Based on the characteristics of independent college student, problem—based learning (PBL) teaching model was applied in
plant physiology of independent colleges. It was done from five aspects, setting up discussion groups, offering questions, preparing materi-
als, organizing students, evaluating the results. The effect of PBL teaching mode on students” learning was tested by analyzing the exami-
nation results. This can provide reference for extensive application of PBL teaching model in other courses teaching of independent col-
leges.

Key words: problem—based learning; independent colleges; plant physiology; course teaching
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The Present Situation and Problems of the Application of

Multimedia Technology in Mathematics Teaching

TENG Xu

(School of Tourism and Culture, Yunnan University, Lijiang, Yunnan 674100)

Abstract: With the popularization of computer technology, multimedia technology plays a more and more important role in teaching.

Mathematics is more suitable for multimedia teaching because of its abstract and conceptual characteristics. In this paper, the present sit-

uation and existing problems of the application are discussed and the solutions are put forward from the aspects of the means and effects of

the application of multimedia technology in mathematics teaching.

Key words: mathematical teaching; multimedia technology; teaching research



2538 % 55 31
2019 4 3 H

KR FRFIR

JOURNAL OF WUYI UNIVERSITY

Vol.38 No.3
Mar. 2019

RPG L[ EEELT AT A FZ=hRIMN F

EIRAE, B

, fEE =B 365004)

O 0T RTEARIE R TS Ll AR TRl AR TR T AR AR 1 1 A AE 1 (7] B3
Lk 2015 %% 2016 2% TR MLl A TAREIE TH ARG BN, HE T RPG SEUIPE-G H: e + A TR THAR
IR T RO B Bt T 1, e B B & SR AT T A 2R R

KA + A TN THAR  RPG 2 SEERHCY s Bk

FESHES G434 SCERFRIRAD: A

S 7 N 3 5 2 N T I 4 | A o N B
Tl A i — 1] AR R X S TR
BT T 2 SR T R RIS B R R A
A VERRZET A B T 7 SR AYEE T AR, R TR
Jith, T B2 A BT 52 5 IR I FH R AS R B 45 TR 3
Lol AR TR B2 A TAE LUS i i 222l
F R SRR TR T S T Bl st Bl
S SFURRRAT R RAFEER . X2 A Al AR LS HR
Wk Rz EE, R AR TR T H A BREERS
TREEN Ll AR TR B~ BRI

1 T ARIBHEIFERRREZFESNEED
[a] 73

e AR TR THAR R BAT 255 PR | S et
SiR RN PR SR A4S AP TR S0 TR AR A AR L
BEEL, IF B TSR &R AR R, s A A

Y F5 B HA:2018-08-24

E£TH . /8 ERZON H (FB-JG20170327); R 44
S E ORI H (J2160326) ; =1
FREHE BRI (J150621) .

EER N AEFHEE(1967-), &, VUK, 24z, i+ S0,
T FREE + SRS PERERT ST

XEHS:1674-2109(2019)03-0100-04

) XTI R W R R R R R
2% AR NI AR Rt Z DR AIEE . AR LATE R B
T BARSRIT T A S T B I R
S SRAREN A L EY, JF Ik ® T —ERRCR,
BN E S SR AR | IR E S A
B2 A G AN T Y TR RE

TP HCERCR TR 2R L 1 S
(SN L IXTEEETT T 2 AR B SR e ), AR
1115 A S (LI LA AR U )

(1) 286 (YD) B SR A R B
Clbfe s NE NI = LN ES s E /b I <
TEE S NE, IR A RE,

(2) S5 (LD e G H A AR 2
TIEAERFE P e 5 IR AR RS A A S iy B A i
R (CBEAIRAR 3R AR ) 1 v, NS A 0 3 2
Azt ) BRI 2l i ELid 2 A s R R B RE AL
BE R A SR E A, S T BIASRL A 1 37 B R ANAT

(3) S (L) H V- 5 BEEIH AR AN LR
WAFTEZ A AR

(4) ZOMRT S (SEYIN) 1 A ) BRIER E (3745 5 PRIME

WEE AL AU DT B 1A R  ARFERR IBLSE |
ZWER NP H. B 2R A0 R 208 TR AF RO Mt e
JE D5 B REAUPREE IR 42, Sl Bl SRR 1Y
HiBhEr L AR MR EIR R B TR, H T,



HFEE A5 RPG LIPS TE AR TREE THARZCE i - 101 -

BN T X R R B L,

HHU T2 RPG LI 1E 2 = —Fh i
RUARF BEASTE H AR TAR I TH AR PR Y LGS G 1Y
W #r T Bt RPG HI A (4 B IE X (Role Play
Game) [THFR , 7E RPG 1, 3l H H #0E 4 it xk vp
A —A A 0, 352k A RGURATIAE S5 I Hod
P SRGE TS5 . B TR RPG LI & 15
HARGHARANRGE, G581, AT R, Lok
S A PSR AL, XA R T DUR AP s SR ME ST
T AT THARBRIA R, I HRAFAREE

TR TR BAT S et Lo i 4 i, 3R
WG AU BRI —E R B A
P HIZCE G e R, IR HA/N, dE
AR ARAE TR B PR XU AR A A s, QLR I 92 5
RSO FE AR Z —,

2 IARIEBIFERGEREHONE

R TR RPG S B2T BRI A H
(g — K AL B . HAER LS R TR TR
Dy FE bl TRERE = e 0y SRS s R 2
SRR IE AT LSS A |22 4 SO it T T3 fy FL 51 5
GEAFRER , B — P RPAR ] DUSCS — ST R
L R ARIVEATRA A O 2 AR A
2 2 ipea B SOUINME 55 515 3D/4D H.EhH |
BRGS0

TR TR THARy FL b 2T s R T
FEoAtE RPG SEYIPF- 5 19— 56 AR TR T 4%
ARECARIR, e AR £ =

TE7 A b, WAl LA AT 555 | 2 A e 2 AR
I ELR AR 27 ) SR T T R84 JF 58 i T
AR N 1) LU BUF A A

R 2).
e

A1 #I%TTLGRFEHRTE

Figure 1 Functional interface for process

B2 ¥38FBREHRFE
Figure 2 Functional interface for learning construction
learning self—assessment
FEZOM , P i 4D ek e ik
A OO AR A T iR DR T2 il s S
SFER ST BB R EVEAT A AR Excel, 72
Uiy PELE o3k R ST B (AR 3),

SR &S L it SRR )
Figure 3  Performance management function interface

at the teaching end

38 IARIERIFARMEREZFLEHFF
o

FBE 2015 9% 2016 2 T REE M &l 2015 9+
AT A IR AR TR TR AR B,
SRl S S AR A TAR R 6 TE H Sk
R AR A S s, H A2 Mg i
4D fiReE 2 AR AR N S AR S BT | 2R
PR 5551 3, MR SE AT 55, S48l T T 2 4R,

S50 TR TR TH ARG B SLIAYRE AL 48 AT
55 IS SN AR, SRRy 43R SIS
Y SLINE =45

(1) = aTH-B

SEYITHG B B 32 B2 20 ) SE I P 25 28 DL R 2
A A FE T BOTARYEZE 2% > B N A e BRI A Sl
PEARNES 5, BOMTE SV SE I N AR DT



- 102 - (RFZEBEEAR) 2019 4F55 3 1]

BRI IR S5 ) TE R 7 -5 kA, 2k
FRAE XL AH BRI T 10>, X BT ZE SN —
HYRITR T i, LA SEYIIEAN I I

(2) F0 B

SEYING B A SSUIME 55 TR 4R, th i« BE i H42
H ARG RR ? "ok 5 | e AR HE A S 08, 1 A S 3
G 20 S [ — T S 320 OC Bt AL
RIS FIR A AR E ST U5 BB B, SR
B 2R IR TUAT 55, L2 LR RS2 3R 5E
T T25 2], R SR B Y = BB B, R A 2724 [
B2 WA 2 M BE I AT U B 8E , D25 52
YIBE LLS | 2000 A& 735 A H 2k 2 B S )IME 55, XN
A ZFE XS A AR AT 5 2T DRl S A R IO AR
BTN TR ZE Ba i iEss Bt 4
FERRAT S5 51 IR SE AT 55, T R 2 UG

(3) =G Mr¥&

S AT A B B st i — 2D ILI e AL
o SN B2 ] Il AT AR LA e . THE
KW FE R A EVHE, BUTMU—Er 5155
X, IR E AR TIC R A R,

4 TARIEBIBARGTEERSZHROEHFH
HHFRURMFENRE

AT HTEA 2R T LA B, K TR T AR5 H
S0 R G — A BE VST &R0 B s,
W FLR T A TR T H AR R A 2 B s m]
AR 5 27 2R 2 S S SR TR TR 27 > MR, BT
IRo SFARTE MBI B R G RES UL B AL SR T
St B T X SR T A — AN B T 1%

1 SR X T i ST 45 B 8 A, (2
A o it oA R R TR B G RS L il T
20 T A BB A Y AR AR a7 FL LI
J& , A T B it AR B B 4 e, AT
R T AR S IR R AT T R4S, 2017
£ 10 A ,2015 HTREN L= EBRE . BT Bk
FRUAIBN , S0 T b E BT Phas B A E A
BiAs BIM L FH 8 He 38 b i) #58 TR b o7 Mol 2 78
DFELRTE, RIG=%% 2018 4F 10 A, H1 2015 %%,

2016 L TARE N Ll P A R 2B ZREIA A,
2015 EARTREL 2 A4 M AR BHZLBA , 2
R P o I R HESR TR A A Mok £ BE 1
EORTE RIS BT — 4% 4 T01 | AR =220 1 391 5l
SIS TR RO MO RE T R FE, S EXT
AU TR T T 2 R S M AR SR

e A R R EE R, RS EERA T
RPG Jiftk o 2, I AE A S YIPE & b B b A B2
AW TR IR 20 S LIAMOERAE L, BRI
PR R A R A

AR R AR it T AR B 20 R G AE ]
F AR T ARl T H ARG ) HE T BRI RCR R A,
(EFEREES R A RS R TRt T A FE
P DAHAELL T AL

(LRI 25 ) R 2 A i o BEAE S5 =ML D vh
A T S2 50 % ML D i B2 HE A R | T L2
A AN PT R  T5 L2 HE R B) S 0 FH 2 A i e A T 450, DA
T R T A

(2)f)5 B 2R 40 BB AR T LAl oot 1 5 B Y AR R ok 45
HUFNAS A EER A TR . 7ERZE T
— LN BT AN BRI, DA T B2 N 2 R
NS

QB AN Sui M T W X =y AN SN0
SARME S FSA TN F LA,

(A LT e H Rg P ERR R S R, iR BE
TR PR S, P A AR A T e

OV P &I Z 9 L FAF, i — 22 1) 2f 2
AL 9, IWARE R e r =S MO P 4,
il PR

(6)F A AETE AT 55 BN Feip A | 2 AR fEHE—
BB IR NSRS T B i T, X 5 PR IE A
—E MR,

5 #ig

Wt 2015 9% 2016 2% TR MLl 2015 2%+
AR TR TP R TR TH ARG B SRR K
PL RPG A 5 AR TR T8 ARy B3 S5 oA
e | A AR TR T8 ARRREZA b d)kb TSR



HFEE A5 RPG LIPS TE AR TREE THARZCE i - 103 -

WHEEH AR R EE, R E TR E RN (3] M5 . AR TR TR MO R ) e S A A E

7 LR A T B A T, (i e A R PR R 2010, 19(1):58-61.
TR T B S ML RE i 2 AR Y SE R RE L AR [4] TR SFE R B S0 = R LR S
RIIMAEAE— BB FUR I AT 8% ELAT TR s EH,2010,19(1):58-61.

[5] PMET, B — [R5 B B B S I 224 2.0 EER[T]9%
HHE4,2015(10) - 43-46.
(6] A, BEZ:5F, RN, 45 K TR i et oL

] TS AN S E AR B A4 ER TR Ll 27
Az 2 ) R T AR T AR BRI B —Fh 2 55 S 17 10

HEEMIF-BL . IR EIT 5% ,2016,35(2) :139-142.
(7] ZEMGAE, TR K TR LD SR e R R IR R 51
SE K LI P 5 B SRR K2 (R R ), 2015, 34 (2)
(1] R AR TR T M]Ab st R E2E HREE,2000. 96-100.
2] ZELE, Rkt R TR TR A BOE BT ). & 5
R EFH 2011,20(1) :83-85. (FriE% % v A #F)

The Application of RPG Practice Training Platform in Civil
Engineering Construction Technology Teaching

CUI Xiuqin,SU Wanxin,ZENG Wuhua, HUANG Jingjing

(School of Civil Engineering and Architecture, Sanming University, Sanming, Fujian 365004 )

Abstract: Taking examples in practice training of grade 2015 and 2016 students of engineering cost specialty, the characteristics and
problems of civil engineering construction technology course in application—oriented colleges and universities are analyzed in the article.
And in civil engineering construction technology course teaching the merits and demerits of the application of RPG practice training plat-

form software are discussed, which will make some beneficial exploratory work on the development of simulation assistant teaching.

Key words: civil engineering construction technology; RPG practice training; practice teaching; teaching reform
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Table 1 Correlation coefficient between different subjects

FREE GSScore XDScore GLLScore DYScore ZY _attitude ZY _method
GSScore 1.0000 0.52:% 0.43% 0.47%: 0.28* 0.2000
XDScore 0.52%* 1.0000 0.46%* 0.49%* 0.31%* 0.0100

GLLScore 0.43% 0.46%* 1.0000 0.497%: 0.43% 0.0700
DYScore 0.47%* 0.49%* 0.49%* 1.0000 0.40%* -0.1000

ZY_attitude 0.28* 0.31%* 0.43% 0.407%* 1.0000 0.0100
ZY_method 0.2000 0.0100 0.0700 -0.1000 0.0100 1.0000

7. * P<0.05;*#P<0.01
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Figure 2 Graph of correlation coefficient between different subjects
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Table 2 Effect of structural equation model

sa=3 relationships  dir.effects ind.effects tot.effects P—value

1 Taidu —>method  0.634 0.000 0.634  <0.01
2 Taidu —> Xiaoguo 0.334 0.284 0.618  <0.01
3 method —> Xiaoguo 0.448 0.000 0.448  <0.01
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Figure 3 Effect diagram of latent variables
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Figure 4 Effect diagram between latent variable and

observation variable
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An Empirical Study on the Influencing Factors of Teaching Effect of
Multivariate Statistical Analysis Based on PLS—-SEM Model
and Association Rules

KUANG Kaijin"*, ZHENG Kaiyan', LIU Jinfu™*,
XU Daowei**, PEI Wenqing®, ZHENG Silin'

(1. School of Finance, Fujian Jiang Xia University, Fuzhou, Fujian 350108
2. School of Computer and Information Science, Fujian Agriculture and Forestry University, Fuzhou , Fujian 350002
3.School of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002;
4. Key Laboratory of Fujian Universities for Ecology and Resource Statistics, Fuzhou, Fujian 350002)

Abstract: 4 pplication of multivariate statistical analysis is an important compulsory course in the major of statistics in colleges and u-
niversities. This paper collects the actual data through the class questionnaire, applies the visualization theory, the structural equation
model and association rule to analyze and discuss the influencing factors of the teaching effect from the empirical angle and put forward

the relevant suggestions.

Key words : multivariate statistical analysis; SEM model; visualization; association rules
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