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Approximation Properties of Schurer Type g—Phillips Operators
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Abstract ; Since 1997 Phillips G M proposed and studied the ¢—Bernstein operators, g—calculus has been widely used in approxima-

tion theory. In this paper, we introduce a class of Schurer type ¢—Phillips operators which preserve linear functions, and study some ap-

proximation properties of the operators by using the relevant theory of ¢ —calculus, a Korovkin type convergence theorem and a

Voronovskaja type result are obtained for the operators, and some estimates of the convergence rate are given.

Key words: schurer type ¢—Phillips operators; g—integral; Korovich type theorem; Voronovskaja type result; convergence
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The Hom-Lie Superalgebra Structure On
the Super Heisenberg—Virasoro Algebra

HUANG Zhongxian
(School of Mathematics and Computer Science, Wuyi University, Wuyishan, Fujian 354300)

Abstract: Hom-Lie superalgebras are generalized from Hom-Lie algebras. Hom-Lie algebras are a class of anticommutative algebras

that satisfy antisymmetric and Hom —Jacobi identity. We attempt to determine all Hom —Lie superalgebra structures on the super

Heisenberg —Virasoro algebra. And we prove that there exist some nontriviall Hom —Lie superalgebra structures are on the super

Heisenberg—Virasoro algebra .

Key words: Super Heisenberg—Virasoro Algebra; Hom—Lie superalgebra; even superspace endomorphism
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Some Applications of Fourier Series

YE Lixia, WANG Chuang

(School of Mathematics and Computer, Wuyishan, Fujian 354300)

Abstract: By using several classic examples, this paper discusses the application of Fourier series in the summation of Multinomial se-
ries, ordinary differential equations and wave equations. By choosing a reasonable function and expanding it into a Fourier series, the val-
ue of the Fourier series at a particular point is found as a sum of several terms of the series. The general solution of a second—order ordi-
nary differential equation is considered as the form of a Fourier series, by the method of coefficients to be determined, it is derived. For a
wave equation with an initial margin problem, a nontrivial special solution with a Fourier series is derived by the variable substitution
method, and the Fourier coefficients are derived by utilizing a term—by—term method of derivatives and integrals to arrive at a special so-

lution of this wave equation.

Key words: Fourier series; summation; ordinary differential equations; wave equation
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I3 BRI AR AT LA PR AR A A AR DL 32 B 18
21,

A A S PSR R USRS B, 7T LA
W 3 1 PR 2 AR BT T J A A7 SR Y, S AR AR
R IRRE ) MRS E AR O A ER A B DI OC R,
I R PR T AR S B e oo e 2 A g o 1,
CAWFEUER , A [FIRI F- PR A7 25 22 50,
ANTRIRE G A RT REIE s S5 RS e iy PHtR , AT
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PR BIFTERS TWLE A AR B, AT
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KR FTEE WL ARIE . PR, ISP HEE A TR R
L= R S N AN AN T WA R ERND YN ES T3 S
JE IIBCRAE T RPER 5 B 2R 07 2250 A Pear-
son AHRAEPHTRTEE S M ASENE, [ FHZE 4 0]
VA3 ik ik 5 i R PERAT B3 A SR R e B P 1
T P TR 3P e 2 PR e o PR B 2 LAY
DO B R A T ah R A AR AT ST
Tl A ESdE SRR

1 MRERE

1.1 FRREHTR

WEERE AL T AR A AL T A= Pe, RE
117° 37'22"~118° 19'44" | b4 27° 27'31"~28°4'49",,
WA PG AL =T, rhg S ECF 3, il
Hb e I MR R 3 Y, SRR AR, A
AR, H RS R R R, AR W A 6
R, 4 F R , AWK B4 2 000 mm W I+ 4F
PIAXHREE 78% , 4% H it 60 ", i3 X & T}
A, )R B, T R D L T
TIEFEEE, PRI, S BN R A o
ALY RO BB B R
1.2 HiERE

XA B P 3 220 BRPHEESE TR A AR 4
BRIEAT T o0 21, S BT B AR A K AS L, I 4%
FO A AR TR A 0 Hh 1 HH 3 50 MR AR ORI B 4 i) A
VERWFFER G (R 1) o M IFC AR HEER & (tree
height, H, m), Hj4% (diameter at breast height, DBH,
em) B AL NE (crown width, W, m)3 5 | B B i
R A AR BAR R T 1.5 em IR — 21
R T g0, A RO & — 2R 548 K B (branches
length, BL , em) &R (BEHEF S5 1JE 4  branch
angle, BA,°), FHFE—2R ErA 3R KT 1.5 em
B R AE R B, 10 5% R U (branches num-
ber, BN),

TS HER P B A may o R =
JER B I —BARMER A, NS FR TR rh Ah =
ML E A RE— SR AERRR ARk HEER AR
MR 36 R, KAV 5 i fif 2 (leaf fresh weight,

LEW, K58 5] 0000 1 g), i F#ER <R OR§BE 0.01 mm)
T I kil g P JEEJE (leaf thickness, LT, mm), % A
T AR A YMJ-D i< (leaf length, LL,cm)
SR, ST S KRR A AE 105 CCHER it 2 1
HHFRERMTH (leaf dry weight, LDW, A5#fi%] 0.000 1 g).,
i B B A AR T A I 5RO 34 (8
VERZFEA A PR B

&1 FERLHEHAESHER

Tab.1 The distribution of in different diameter class

i3 hok 4 i i E/%
6 18 4 222
8 35 8 229

10 22 5 227
12 31 7 226
14 22 5 227
16 17 4 235
18 22 5 227
20 18 4 222
22 18 4 222
24 17 4 23.5

1.3 HiEAE
B 6L 56 BE (crown—fullness ratio, RC) &7 15 S5 4%
SR EEZ W, Ho 1 A (specific leaf area, SLA)JE: 2t
RS H A8 Z [, 43 3 % (branching ratio, BR)J& —
YRR 5 YRR Z L BT ER R AR A K
LR H FTEER , AT Ay
W

RC=1¢> (1)
LA

SLA=Tpw - (2)
BN,

BR=pN" (3)

Forp . RC NP e B B2 W A AT IR s LC A e 1
J& ;SLA bR LA S R A LEW it
BR 73 3% BN, S — B BN, y — ki
TS AR S RECRER R R 7 22 3 B i A [l
B R 225, 83T Pearson AH G 73 AT B
R DOREPER ST B DG E , PRk 5t A PR
B E A OCAE BT B, (I TCAR I T IR AR AT
XFE R s LUK A TR Sy A AR i, i
ERERINE I (S 8 e SV A ves A e AT S p R
FHIZ A 181 32 0 26 3 %8 i e PR i 35 5 el A T
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BRI G AR, S AR FRTE Excel 2016
PHET, BT S1ERISEET Excel 2016 1 R—4.1.2
SCHR

%}

2 HRE5HMH

21 HEAEBREFEHREERSEITER
SEg6 2 S e IR AU 45 LL LW LT LA |
LP LFW LDW A1 SLA, 5&&INF61H5 H W RC BL,

BA .DBH BR BN, G345 5 L3 2,

&2 WA NIRRT

Tab.2 Description statistics of sample wood function trails

e 2 IR, R AN [RS4SR ] LA AN
BL 75 S0 BE R i LT . LDW 5 BA 728 SR BEA /N

ﬁt% FEATIPHEE RC AR PR/ IN i Se 28 AT fig
VI T b AR A R AR i B R A v
N SRR RITE S N BR AT LA H & R
22 AEERZMAEERHEW

SASKE  HIPHEM B IR EAS AR AR 5 &R
BOHR L e v S R TR (3R 3), KER A PR Y
5 A R E RS LRI VR, 2 ¢ R ECE
{H A= A LFW (CV=32.40%) fil LDW (CV=32.01%),
HWRMN LA LW LP LL LT F1 SLA, X UiHI - F
e AN T B AR RS SO . BRI ER 7 2240
Wﬂ‘%%ﬁﬁ ANEAR G i K I 22 [ A 22 S

FELHR  BME BXE FHE WEE
Ll/cm 8291 142.61 118.76 11.80 LG T2 0 L (P<0.01), HoAh it /- MR AE A Rl A2 2
LW/em 28.02 37.06 32.56 221 AL . o g
T 023 037 029 003 Pﬂfi MR Z ] 22 AR HA G243 L (P>0.05),
LA/em®> 144292  3193.62  2393.79 344.61 2.3 BERAFSMHHFMREXESHT
LP/cm 191.58 355.75 269.88 26.41 . N -
LEW/g 0.45 0.99 0.72 0.10 AT gs AN 1 s LT 5 DBH RC .BA
LDW/g 0.23 0.48 0.39 0.05 o v b L b #
SLA 53.54 69.36 62.89 3.70 RIEMC, 5 W.H BN 26AHG;LW 5 RC.DBH,
H/h 2.10 6.10 4.03 0.90 BA B IFAHSG, 5 BN 2HMKE;LL 5 BA BI1EHMHE,
Wim 1.54 5.52 2.75 0.92 . L . . L
RC 1.46 5.00 3.47 0.92 FE 5 RC.W 1 DBH 2 fAHE; LFW 25 BA &
BL/cm 101.67 529.50 277.86 105.25 v L L #
BA/(°) 10.05 66.40 31.14 12,50 FAM%, 5 DBH.W H BL RC A5, LDW 5 BA
DBH/cm 4.65 18.63 10.49 4.04 %EPFH?‘Q, FES W %ﬁjﬁﬁjé;LDW\LA 5SLA %ﬂgﬂ]
BR 0.15 0.67 0.38 0.11 L )
BN 1.50 6.50 2.89 1.01 BA B IFAE,
=3 HEWAETRERTRREZE
Tab.3 Coefficient of variation of leaf functional traits
% H-EEE HE HK 5 H AR HEK HFE A iiiAl
LFW LT LL Lw LA LP LDW SLA
1 0.294 41 0.153 87 0.139 45 0.328 72 0.257 77 0.137 53 0.294 07 0.132 30
2 0.364 21 0.154 30 0.207 46 0.172 39 0.349 87 0.210 22 0.360 52 0.130 82
3 0.334 63 0.182 72 0.156 34 0.169 66 0.294 73 0.165 39 0.323 16 0.127 64
4 0.342 39 0.150 64 0.165 56 0.178 87 0.316 68 0.169 86 0.326 97 0.143 44
5 0.297 88 0.112 29 0.137 09 0.159 32 0.259 08 0.136 79 0.307 15 0.101 53
6 0.282 50 0.152 80 0.154 69 0.158 88 0.285 96 0.215 49 0.284 66 0.108 40
7 0.349 58 0.176 63 0.189 57 0.172 73 0.320 66 0.192 45 0.349 10 0.115 52
8 0.300 07 0.104 88 0.148 53 0.149 37 0.275 61 0.147 65 0.296 86 0.095 56
9 0344 11 0.151 72 0.143 16 0.165 97 0.273 71 0.147 45 0.342 10 0.121 05
10 0.330 16 0.121 07 0.133 45 0.186 12 0.266 56 0.142 12 0.317 30 0.092 47
-G 0.324 00 0.146 09 0.157 53 0.184 20 0.290 07 0.166 50 0.320 19 0.116 87
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BN -4 -0.19 -0.18 -0.06 -0.04 -0.03 -0.03 -0.04 -0.02

BA4/ 085 017 021 027 003 028 036 024

Corr

D4 009 011 -012 -001 003 -0.17 -0.02 -0.02 . 1.0

RcH 017 027 -01 -004 001 -012 -0.06 -0.05 - 05

BLq o 0.06 -0.17 0.04 028 -0.05 0.3 -0.07 0.0

H4 -017 001 -012 004 015 -006 008 -0.01 -0.5

W+ -004 003 -019 -008 008 -0.19 -008 -0.12 - -1.0
DBH 4 004 041 -011 -004 -003 -021 -0.07 -0.02
T T T T T T T T
S V@* NN SN &$

1 AR BT 5t b bR AR
Fig.1 Correlation between crown factors and

leaf functional traits of sample wood

AU HEP S AL R A R B 4, 558
—HE il AH OGP B i e B A W BL L BA Al
BR, a B DY~ 76E 75 PR X6 PR G 5 i L A
% . RDA HEFFRISE UL 2, BL BA F1 H 5 KR/
AR B IEAHDG , W \RC . DBH BN 1 BR I 5K
B A HRIR 2 ARG Hrh H DBH \RC A1 BN i3k
W, R EATE R RN, i BLBA Al
BR X A PR M 3R 1 S AL R

x4 MHHMIX RDA HEFRTFiS
BRI EF R XM RE
Tab.4 Correlation coefficient between the first two axes of leaf

functional traits RDA ranking and crown factors

24 BEEFEMHAEMEROTERSH AT S—HFH S
. H 0.087 84 ~0.178 844
Xk B R B B T 2k o, 25 SRR B YA W 0182 52 0.017 429
HEFF A AR JERR EE A /NT 3, Uil R AR AL 4 7 RC -0.091 85 0.115 751
BL 0.224 08 0.050 081
RN T A 3 — A R 5T e A R X i B R A 5 BA 0597 12 _0.430 076
M, RDA 255300 | ik H e 780 IR 7 A i e b 23 DBH -0.086 89 0.232 975
s - i} BR ~0.307 85 ~0.095 211
fREEIA R 99.96% , B Sc gt RAS H S W i e BN ~0.090 49 ~0.003 197
BIAF S5 AR ER B /9% 99.850 99.960 0
~ 0] 4 .
55 15 ‘BFR
204
g
(74
.08
LP
05 0 05 10

RDAT (99.854411540416%)
A2 #EmARAEHET 5 A ek RDA #5

Fig.2 RDA ordination of crown factors and leaf functional traits of sample wood

25 MEZRSEIFER

I FHIZ A [ A7 T 2Pk [ AR | 3281 51 5 [
VAE e/ S AT A5 BN S P HEE S BE PR IR 55 68
TIMER ALtk TR 2528405 5 Fs , BT 1A

BRI PAEY/NT 0.05, P8BSR i i
oL

Hor ., 8 BN, 8 BRas /8 RCyay FR
BA ;x5 775 DBH ;x6 2678 BL, HHZRMERIARN AT LA
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BN HI BR X K o0 R EB A 52 0 ,RC BA |
DBH # BL XJ#R43H Fr HAR AT 50

x5 MHAMEMERKEBREREFHIEIAFE
Tab.5 Regression equation between leaf functional

traits and crown factors
R AR Y SRR X MR R
LL Y =179.147-8.867x,-90.479x,
LW Y,=39.445 4+0.670 4x:—1.544 1x,-12.346 Ox,
LT Y;=0.263 680 9+0.000 924 5x,
LA Y,=4 286.4-280.3x,-2 817.7x,
LP Y=246.199+0.760 6x,
LFW Y=1.213 71-0.074 49x,—0.728 34x,
LDF Y,=0.680 73-0.042 85x,—0.445 09z,
SLA Y=61.695 784-0.441 897x5+0.020 986x,

3 Wig

PR 2 B W A A B e A AR A
T AR RS, D ARIBCR A Y B , S AE M IH
BUEBAEZ R GRS, 5 ARk, B i
NI R AR R, Kk B R,
W R, R AR A B R A, IR e it 5
IR, TS SN, AWTFEES RE VI
(EEin o N e | [ T AR R e PR R 21
R, XATRERSCE R E BRI 7 i AN R 20,
R 0 B 22 e ] R AN [ AR PRy i
AR AR AR A S AR R R 2 —

FIRCE VR PIAE AN 2V T 2 A
TERPE L, it B e R R T2 S i
ST 909% LA B2, K E R A5 M A AR KR
TorEE, MEFRRERE A T E N R, B
FE M SN 55 a3, TR WA OG5
YRR, SERAH AR T o B AR 5 R A
PEIRERIEARSE 3 ] BRI A A KPR B IR 7T L 45
o BBAERMA 2 B IR R BE ), BiE
RS A SRR B | SR 9 BE 1 A B
43R, Oguchi SEPERTFTHERS AR A A7 AL
Az BRES R FIGAS R R A WED N P i B, o 016 BRI JBE T
KA R R A B G BRI R
T o MEAMH P i Al 38 5 R 7 IATRAR B OGRS i A i

K05, X A] RESE S A A A - I TR TE AR SR A
SRAY IR R 2 — o R DG IS 2 AP R st
Fr 8RR A ) I A B P JE R o
AR, BEEBBORASKR, M R N5 A FH B
G, XA AT E BN AR R LB BT, A
I E— AR R R R

WA AR i B AR AR, RS S
R B DR PSR A U QIR L2 FI TR A
A R FROIR DL FHFR BRI, LE T R i i i
FAERAEBUI R 12 RS o 5 A A i A X
BRI OB RS HeRE Ty i R g
SERZAEIRAT FEUIOCHE KL 1 g LE - T AR AR A
XS A KT R AT e 2, HE T AR
2 i JE B0 BRI A8 A B S W A 5 A 0 HE
M5/ )N 3R] BE R AS S v - D REPEAR S5 R PEARAH
KIEFASRA A

OIRCRR BRI X 2 8] B PR ] P TR RE A SRS,
AP R AEIK 0 T8 R B 25 T Ih 2 R P AR A 23
BeR B850 IR R T RRR A A R L S Sl i 2 s
[JH0 ) R DLEEIERTTE B AN P R R MG TR Y, 7
Tism LA T RE B A BCR SRR, th e A
AR EE Z IR IE T 1) AR A DIARIBCE Z2 B . T AR
RAEMIE FREE T AR T ) R AR T AR A PR
T 2GR TR UA ™, SRR AR 5 Z AL, A
LEPEITARER T LI T, 0BRSS
RANC B H R ARG HR L AR B SAAHSG  1X ]
RERAE N REAS A P HEE A I SR A IR T 50
A, NS R ] S P, T RASE SR A TRl BT
SRS A 20 23 s g [R] A ik 38 DR LA U 22 B
JEREFR I, XS AR A A RS
HHE,

4 #ig

A Ao 08 SR LR O e R TR 5 A LR Y
FASAE AT AL (1R 70 AT A B, 72 B DR R SEAR 1Y)
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Correlation Bnalysis between Leaf Traits and Crown Factors of

Osmanthus fragrans, ‘Pucheng Dan’ Based on Stepwise Regression

DU Yunshuang', HU Jintao', CHEN Jia', WU Chengzhen?, LI Jian'

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002;

2. School of Ecology and Resource Engineering, Wuyi University, Wuyishan, Fujian 354300 )

Abstract: The correlation between leaf functional traits and stem factors of Osmanthus fragrans, ‘ Pucheng Dan’ was analyzed by one—

way ANOVA, Pearson correlation analysis, redundancy analysis, and multiple linear regression. The results showed that branch angle and

branching rate were two factors that had a strong correlation with leaf functional traits. Branch angle was positively correlated with leaf

length, leaf width, leaf thickness, leaf area, leaf circumference, leaf dry weight, and leaf wet weight. Branching rate and the number of

branches were negatively correlated with leaf length, leaf width, leaf area, leaf dry weight, and leaf wet weight. The improvement of crown

completeness and branch length was beneficial to leaf growth, DBH was negatively correlated with specific leaf area, and other branch fac-

tors had little correlation with leaf functional traits. The results indicated that the leaf traits of Osmanthus fragrans,‘Pucheng Dan’ were

affected by the distribution of branches, and the branch angle, the number of branches, and the branching rate were the branch factors

strongly correlated with leaves. The research results can provide basis and reference for optimizing the crown structure of Osmanthus fra-

grans, ‘Pucheng Dan’.

Key words: Osmanthus fragrans,‘Pucheng Dan’ ; specific leaf area; redundancy analysis; functional trait; multiple linear regression
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Bi,WO¢/La,WO¢/Ti0, B Hl & . RAE R LA BT

REIIHE, KREOT

(H R EaRles S easbe, md RN 362332)

O RADK IR TR A IR B K A B TR AN S 4 4 A TR B AL 30, SR A4 15 690 K Bk i T i , 1)
FHZR L BERC B 45 1 Bi,WOy/La,WOG/TiO, HEALF . SR X IRERATTST LLASGE | 585h—nT WA S S ek n)
AE; AZFHI BAEATS 0 AERAT HOER ST T RTT HO AT R Ll 8 25 . MEATRIZRNESE AR Bi,WOy/La,W 04/ TiO,
PR30 ) 285 T B ISR B BT, 4 Bi, WO, F1 Bi, WO/ La, WO/ TiO, HYLT A [&] B HRAE W R BT , Bi, WO/ La, WO/ TiO), 1
RN EEA S 1.36 eV, /NT Bi,WO, RIS G5 (1.64 V), JGHEALTE SR Z R LB : Bi,WOgLa(NO5); - 6H,0 FE/R 1L
142, BT E R 12 h JBERIRE R 120 °C, SR IE iR 4. bR B & 0.1 g, B FHI] B WIERMR B
50 mg/L I GRS B, JGHEAL 180 min, FEMFRTTIAE] 95%,

KA 1 Bi,WO/La, WO/ TiO, ; KA B FHI B AL TR P

FE 5K X52 SCERFRIDAD: A

FSTR5E (Bi,W O ) A& —FP R (7] HL Y Aurivillius 148
1681, B J 1 (Biy0,) > E I WO, JZ LIS ER T HrfR A 8
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Fig.6 Degradation diagram of Bi,WO¢/La,WO,/TiO, photocatalyst
at different reation times
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under different light sources
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Fig.9 Degradation diagram of Bi,W0¢/La,WO¢/TiO,
photocatalyst with different dosage
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Preparation Characterization and Photocatalytic Activity of
BizWO(;/]JazWOJr iOz

KANG Qiaomei, ZHENG Minfen

(School of Life Science and Chemistry, Minnan University of Science and Technology, Quanzhou, Fujian 362332)

Abstract: Bismuth tungstate catalyst was prepared by combining bismuth nitrate pentahydrate with sodium tungstate dihydrate by hy-
drothermal method, adding lanthanum nitrate and butyl titanate, and Bi,WO¢/La,WO¢TiO, catalyst was prepared by hydrothermal method
and gel-sol method. The catalyst was characterized by X-ray diffraction, infrared spectroscopy, and UV visible diffuse reflectance spec-
troscopy; Exploring the photocatalytic activity and optimal preparation conditions of rhodamine B as a pollutant under xenon lamp radia-
tion. The catalyst characterization results showed that the crystallinity and peak strength of Bi,WO¢/La,WO/TiO, catalyst were good. The
characteristic peaks of the infrared spectra of pure Bi,,WOq and Bi,WO¢/La,WO¢/TiO, were approximately similar. The band gap width of
Bi,WO¢/La,WO¢/TiO, catalyst was 1.36 €V, less than the band gap of Bi,WOs (1.64eV).The experimental results of photocatalytic activity
showed that the optimal photocatalytic activity was achieved with the molar ratio of BL,WOg:La (NO;);-6H,0 of 1:4.2, reaction time of 12
hours, and calcination temperature of 120 °C. When the catalyst dosage was 0.1 g and the initial concentration of Rhodamine B was 50

mg/L, the photocatalytic conditions were optimal. The photocatalytic degradation rate could reach 95% after 180 minutes.

Key words: Bi,WO4¢/La,WO4TiO,; degradation rate; thodamine B; photocatalytic activity
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Fig.1 Brewing process of raspberry brandy
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Tab.1 Criteria for sensory evaluation of raspberry wine

BEfbn TR S5
Bl B SN E B/ FAR LD e 18~20
EREe e A I e 2N T AR FAR SN 13~17
(20 43) FHA B, BRRTCGEE A 7~13
M, BRRICGE , B R s 0~6
WA SEEE AT YA, JC 5k 26~30
FUS W E SAE YN, JC5k 20~25
(30 43) B BRAIR , A KRR, A FER 13~19
TN E, SRk 0~12
TR BRI, e 35~40
Wk TERE N RFINE o, 20 28~34
(40 43) AR, W T 20~28
TP, BRVE , M1 ISR A 0~19
TEREMESE S, KRR Xk dr i 8~10
LR S PRSI, KUK SR | XUR R4 5~7
(104y) AR PN, U XU R S XU — i 2~4

TSI, JC IR XK 0~1

127 WEEG ZRHAEL RN T F i

RERE 1 22 M AR S A 7 VA S IEOCHR [14-15]
M ILHEAT

OFESBE AL FE . B 10 mL 591 22 H 7 1E
SRIGTE 25 °C,3 000 v/min MIZAF T, AT EL, B0
] >4 30 min,

@GC-MS 4. HIE HP-5 BIE4H (30 mx
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Fig.2 Influence of slurry ratio on raspberry wine quality
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Fig.3 Effect of inoculation amount on quality of raspberry wine
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Fig.4 Effect of fermentation time on quality of raspberry wine
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Fig.5 Effect of fermentation temperature on raspberry wine quality
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Tab.2 Level table of orthogonal test factors

K R
BE/ C BMHE/ % REHH  REEREA
24 0.04 1:1 5
26 0.05 21 6
3 28 0.06 31 7

Lo(3") IEACIAIR A R AN 3 PR,

K3 AMEAZMEETZH L(3) EXiRLE
Tab.3 Lo (3%) orthogonal test of the optimum process

of red raspberry brandy

o) BE  ERNE ¥R R BB
< % Bl BRI GERA

1 1 1 1 1 70.0

2 1 2 2 2 85.6

3 1 3 3 3 842

4 2 1 2 3 91.0

5 2 2 3 1 914

6 2 3 1 2 79.0

7 3 1 3 2 89.5

8 3 2 1 3 82.0

9 3 3 2 1 83.0
K, 79.933 83500 77.000  81.467
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K, 84.833  82.067 88367 85.733
R 7200 4266 11.367 4.266
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Tab.4 Content of aroma components
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Analysis of Production Technology and Aroma
Components of Rraspberry Wine

LIAO Ting", LIU Yungang®, FU Jinling
(1. School of Tea and Food Science, Wuyi University, Wuyishan, Fujian 354300;

2. Fuzhou Yuantai Tea Co., LTD., Fuzhou, Fujian 350000)

Abstract: Single factor and orthogonal experiment were used to optimize the fermentation conditions of raspberry wine. With alcohol,
total acid, total sugar and sensory score as indexes, the optimal fermentation conditions of raspberry wine were obtained as follows: fer-
mentation temperature of 26 °C, fermentation cycle of 5 days, pulp ratio of 3:1, yeast supplemental level of 0.05 %. In addition, the aroma
components of raspberry brandy distilled from raspberry fermented wine were detected and analyzed. A total of 24 aroma components were

detected, mainly alcohols and lipids.

Key words: raspberry wine; brandy; fermentation;technology; aroma component
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Analysis on the Structure and Function of Huiqing Bridge
in Yong’an Gongchuan Town

TU Ye

(Fujian Academy of Building Research Co., Ltd., Fuzhou, Fujian 350000)

Abstract: Using a combination of field investigation and theoretical analysis, starting from the perspective of the bridge structure and
function of Yong’an Gongchuan Huiqing Bridge, this paper analyzes the overall composition, structural layout, detailed modeling, and at-
tribute content of the bridge structure one by one, and deeply explores the traditional construction concepts and regional folk culture con-
tained therein. Research has shown that the Yong’an Gongchuan Huiqing Bridge not only showcases the exquisite construction techniques
of ancient bridges, but also reflects the rich cultural connotations of Fujian’s corridor bridges, with high historical, artistic, and scientific
research value. Therefore, it is recommended to strengthen daily inspections and regular structural monitoring in the protection process of
stone arch bridges, form a prevention oriented protection and management mode, and thus achieve the preservation and continuation of the

value of stone arch bridges.

Key words: stone arch corridor bridge; bridge construction; traditional construction concept; regional folk culture; Yong’an

Gongchuan Huiqing Bridge

(ALY 5, v T 4T



%4385 ol
2024 4F- 6 A

KR FRFIR

JOURNAL OF WUYI UNIVERSITY

Vol.43 No.6
Jun. 2024

HERKRENEFRZINHRERLE

I

S S R A

Wil ', 2l 2, BRIEE 2, JEf S

(1L.=HI25p ST RSE:, e =0 365004; 2. =WI2Ep (58 TR0, e =B 365004;
3K (EERES TR, LT LB 110819)

O TR R VR T A ARG , S 4 N —ZHEERA 30 D BRI A IE R AR A R
FI R A 2 AT BR B A — B E X PPAS A AR A, HUCE ST T SRIE 41 A AR, i it FAHP 35 R o
SRJFRI I HL O RE VA AT A AR, TR B R B A o 5 e W A0 B e o W R A SR A T A, SR A

R, sy TR SR RAT

FKBEIA] : WSl AR ; X [ URER A s W HLIUT I R0 S R 2 A DPA

HhE SRS U455.7 ERERIRAD: A

B E 2 0 R UR R S AR AL HE R R TN
et H s i, AT Legit, #uk 2021 4F 12
A FREFRE 5] 91.28 J7 R, Hb R KB 6 444
JEN, TSI TSRS S A
BRI EAEARE S0 2 30, Br e TRAE N 2E il
1) B LA R Ay, — HUR AR A il SR AT
Ufen ) S S 1L B 7o e A Y A O A R <
MR 2AE B Matlab T ELAR pRECER 8L BRI 28 R 25
Rl S AR A TR TR T AW 20 4 W IR RE DA AR | 1k
H 2 S Y — IR 22 4 BE TP AL 5, 20 T AN
F WBS SR BEE X R 2 e TITAl , (HiX s
Ji A A 25 TR S il e ) sl e B AL
BIRFIR ] WBS 5 Z 2 B 25 5 PEM E 4714 4
TEA, ZR4E0 T 4D S Ak ERR 2 R4 M ik S
WIZEE TP R T 20PA (A SRR (AL EE &) 52

WrFE B H#A . 2023-08-14

ESWE mEE A ARSI 4 E 130 H (2020J01384;
2020J01391); i 44 th i A BT B F R H
(JAT190688 ; B201901),,

EE RN BB (1979-), &, DU% , R #0% , 11, F2M
A+ TR,

XERS:1674-2109(2024)06-0040-06

RE RV EFENE o o4 v bRl SRS AF F AR
RGEXS R 2 A VEREHEA T IEAY , FRAF R HIAE AL
IR FRIEA TR £33 PR, (H X P AR A T 5 0 2
PSR BE g, P sh PR, [ SR FH PR (RS 25 5
PP AR A

IR SCHR R R 2 A TARREA T R AR,
IR FE . AHE A R A7 78 e BB 15 A
WEPERIB A, B R R 1 T 5
2SS AR, BTXT LRI, SR IX R BRI ZR 517
Hr, SRR Z I TIE MG T
R ey HLAT I RE DAL S e R B B E AR
R ] TR A SR LR 2%

1 HRZ2ETEEE

1.1 HRZETEIERERAET

TELRAE 25 TSI 1 =R LR IR ML Aty 0,
fEeavA DR TS il 41 v NS o N Rt b
— A8 br . VAN FR A REENE B0 B K= -4
& HEK ARG Mdise NATIH ; LIS T TR EE
haRfE FRGEE AR O AR I O R BE T
BRAGTRIE TR EEFL R R ISBER  SCORE i ahta iy



Wi, 25« TZRIE B e LI Sk iR A SR e R P A R

.41 -

BB e TRBE R A REENE O TR BE LR R BE
TRRACTREE BB O SR RN A AR E

e Bhn FEPMAR LK 1,
P i bR ; BT 45 R B FL AR (B ) TR (B

HEY (FP30) KB P s AT A BB T

T 1 BHRZETHIBIRER
Tab.1 Index system of bridge safety evaluation
— AR bt €277 WARE AHE HARE BHE T
24 BB /mm 7~10 5~7 3~5 1~3 0~1
N HAIRL e AR GEIHHA FARTEI A .
s gk EEK o Jeh 2 seke
— My 38 AHRERYT A IREERYT A A EERYT SIS
Vit Hok 2% WOKTERCR, MK, MbKIRREE,  MDKERE, ke,
AL KEHME 5B i S N 53| ¥ I 07 R | LV )| | W
) ; O ST e YER <] GHEZ SR TRMEFASY EE 2y
1¢?ﬁ§]§ Fﬁﬁgﬁﬂl \gixi EJthfJ'E% 2 V‘]iﬁ%%% /ﬂﬂ*ffﬂ:ﬁ 1A (ljﬁ \JL.
MNATiE A RKERYT A IEERYT A /b [V Ve a2 AL SELT
Wi 70~100 a 50~70 a 25~50 a INF25a S R
VIR L BRI R TR Y TR R BRI R BRI
e 50%~70% 70%~80% 80%~90% 90%~100% 100%~150%
S #ad 1/4 000 1Y I 1/4 000 A #EaT 1/4 000 B9 BRI 1/4 000 11 \
FRGELAIL) 30%~50% 20%~30% 109%~20% 0~10% /T 114 000
UG I /mm 0.1~0.2 0.07~0.1 0.04~0.07 0~0.04 JoHisE
Vs mmmmine IPVURBEL ompremme kmbuckesm RUERGER AR
. Y PR Z PRAZH PRIZE R 30%~ PRPZ ) = o
IR BALIRIL 90%~100% 60%~90% 60% 0300  RPURAY 0%-~5%
TR E 1R 7% /mm 40~50 30~40 20~30 10~20 0~10
— ; - 4 LU g PER TGN E PER N E R o
RIRBIR - PRSI o Xma A AAURRAA KA LR
51
3 B SR LR e et
L5 = B /m 20~30 15~20 10~15 5~10 0~ 5
VR BT E ) 509%-~ BRI Ay BT Y BT Y B B
= < 70% 70%~80% 80%~90% 90%~100% 100%~150%
UG I /mm 1~1.5 0.35~1 0.25~0.35 0.15~0.25 0~0.15
TR EE R KR fmm 15~20 10~15 5~10 1~5 0~1
VR L TR EHRPEREK EHEPE EHAYZREEN EHAREERN AR
T A ke -~ 100%~90% JEEEH 60%~90% 309%~60% 5%~30% JEER 0~ 5%
mmmadns, ORI R KB R AT
B R e TOUE EIEULTIU s e AT AR R
PR Wi DU WER T R R SRR R
HbEE I il B il R ) B 2 R RIS B
T e W UL, HIGWTR, JRrih s a5 g ey
F ) Sk AWaA Mg ORRGUE R
) _ MRARZE I IL  JTHE . IREHZ Ak JTHETERE FTREE ol oy
ARG T TR PG PR IE JELFIERR
) N I R p el [ GHIITS e JRytBYE e HEBSELS
Rk D e KBS W JEEL Fdets
fokimie  gEsibkmamsur (PO s ke st
IRl =it YA AR SRR YR PR — PR e B PR A I [
TTANEBY SR JLTF-2ERIR /DR JR SRR SEF




- 42 - (ERFEBEER) 2024 AR5 6 1]

TERF G2 VRPN 25 AR 1 K A T 2
AN, PR R M AR 2 b R A8 i 28 PR S A T
TN, o R0 PRl | R |
BT RRACTRE TREE T RIVE G m A A B2
A THAL et R bR o e R AT A, 16
ARSI SCHR POk 5 HEAFIXTaE B

1 (x 2 xmax )
ENIRRYR x_xn]ln
Q&ﬁiﬂj‘ :Iu’(x)z X —X (xmin =x sxmax) > ( 1 )
0 (x<x_)
1 (x<x_)
N xmax -
t&z’gﬂ :M(‘x): X —X (‘xmin Sw gxmax)o (2)
0 (x 2 xr‘\ilx )

W3R 1 B E A= (1) L (2) AT 15 3
AR FEAR B U
1.2 WERHE
1.2.1 AR STk

I PRS2 S A i s R IO A8 hR AL
T e ST AR — BUE R SRS PR B — BUE
WSRO B AL, SR — 50 A2

D0<a;<1(i, j=1,2,--,n);

2)a+a=1(i,j,~-,n);

3) Vi, j, am0~w+0.5,
B @ RFHA(3) K, =5 Zaﬁ%—l I}, i 2
=
1@&@ wiBO,

1[N n
0= (;aﬁl—z . (3)

1.2.2 JArik
A X RO N A={x, v =[p(x,),v(x)]}, BB

1A 2 2
K= o 1=k ()4, (x)-1) +2(1{4(x£)—;,94(xi)2‘) |
)

A 2-(py (2)-v, () )2+(V4 (%), (%)

(4)
Reamiferas A2z () B B PR

1 m
- ZEU.

W= . 9(i:1727”'9m;j:1727'”5n‘>O (5>

(12|
123 & TH Rt ) 214 A
DAEVF AR R AR BB R IR AL 2
RUR RO 2R o3 Uik S AGE A T B IRAL, X AR
R AT TR SR D e A 2] | S5 1 3 LS o T SR 1 B
R, A R = A AR R R A PRI Al S, TRAESY
B ) SRR AR A AN 22 ] SR — AU, 75 31—
21 55 45 LHASCER i 22 die/ N A CE A Ay B 4R
BBEA n AR, 18 s MOTERR] s HPGE 108
=Wy, W0, 0) k=1,2,-+ s, (6)

ik s ZHALE ML &R

S T
0= qo,, (7)
k=1

w

Horfia, WERMEA G R 0 BI2K

S
T
apz%wJ%
k=1

AT AT BERIALEE AR . AT SRS SR EE IR A JE AR,
AT BV E R o, , 17 0 5EA o, 1
B2 IMER

min

S g0 -0
B TR ARIAE SE PR3 s A, PRI A S i)
HARB R AL B L SR A G R o, , FX T
H—Ak, FEMAS B EIUEAE o™ N

(=1,2,-+5), (8)

s a,
a=—, (9)
2 @,
k=1
£ . * T
wzzakwko (10)
k=1

13 MEHmLE®

v EELBR A O P S — RSO SRS 070
FREE AL AL RTINS O £ 0
HARFAIF R B TR LR e S B0 4,
REREEIR AR E=2E, (1- 1) 3ot . E For iy
i RERE, K, fR BT A RE R 7 (-1, 1) BERLE L 0.7
PR HTAY AU BRI UK



Wi, 25« TZRIE B e LI Sk iR A SR e R P A R - 43 -

ey FEL307 5 100 4 R R B B R W i A7 Sl T
TN
()=, ‘X nd

Zer()‘ q=0.5

(X _,. ()-X_(£)-ry(LB+r,(UB-LB)) q<0.5
HorP X 1) A2E5 e+ 1 YGRS BB AL B X, ©)
S L UGERI BOSEYD , rirsrarang Y900 0~1 22 ] Y B
MLEL, UB,LB R 5 1) E AR A X, () FBEL
VPR — HUE X (o) S EFPRE I

FE I B B B ASTADL FRLT JE VRS P B B o 7
AL 1) DU o SR SR ABE UL 4 31 2 A B 5 5 L 0 v ik
2PRSHRT ) 5 1B i e R SR b () A L

1) BRI
X (141)=AX(0)-E | JX 4, (0-X(0) | r=0.5, |E [=0.5
( AX(0)=X ()X ()

) F I X (1+1)=X ,,, ()-X (1) r=

3) W tE TR E A ARG L

[Y X O—E | JX 0 0-X(

X(t+1)=

9

0.5,|E | =0.5;

if RY)<RX (t))

Z:Y+SXLRD) if RZ)<BX(@ ))

‘E ‘ >0.5;
4 ) e CPRALORF o ) fifl £

(Y X O [ X 0=, ) Lif FY)<FX ()

r<V.),

if FZ)<FX@);

Z :Y+SXLK(D),
|E | <0.5;
Horpar S0, 1) BENLZ B BEHLEL , J=2 (1-r) H R T
HEHIPE RS LF Sy AT RRA, ARAEC(8) , FI A BT
A AT B e AGE
1.4 XEEMERLSGE TN
W W={w,ws, «.0,| 0 TR FEI$E bR AL
MR TN E
WR,=([d\.d],[d>.d, ], [d,.d,],) (1)
Hrr,

2&) Zl/ wr a)r zwr 2&)7‘

1.5 [X[E#EHIET A NE I

P R RR e B il 5 DS, B,1=[0,02]H
WAFEE B=[0.2,04 ] HAFEE B=[0.4,0.6] FHA

g B.=[0.6,0.8 | Wt Bs=[0.8,1 | M., KH
SCHER[1S R T s S A T B
22 A (@)-B ()+4 @,)-B (x,)|

S(A,B)=— . (12)
22+\A )-B (v,)+A " (¢,)-B'(,)|

1.6 EMTRE

AR T TR R |
FEVR A E F— R AR HIAE

AR it 2 (4) TSR R SR A T A2
(5) 13BN ZRARTR A —HARRAIALE

AR = R R X (8) I PR Y | 14T 3= % WL it
A, HETR R B0 O A A A5 B B A

AR B M B AR AR (1) L (2) B A TR AR, 15
21 WIS e DX TSR A

ABRT (1) XA 5 WMME T o3 iE 1 T 4R
B AR LA PESME,

HHS AKX 2) W EEETEMES 5 A5G0t
AW BE AR AR 3 5 NI BE A, R 8 i HE P
i,

HAG)HBRED K

S

2 EBISHR

TR M, 40 4K 9.333 km, MR B
8.555 km Tff REENR Y 33.0 m, /3R FE 16.0 m, Hrpdt
I MR (95+230+780+230+95) m BEFRAi i, &I
5 227 m, B FEHRR ] (135+300+135) m B54247
PR 137 m, Axsc &l 1 s AT T R 454 v 4
7 0.8~2.2 mm, B 7K B EARGE L BRI F 52 4T HEK
Rl AR SER R, NMATIEA DR, LFss
T AiE R 9~23 a, TREE TR B TR EE Y 73%~
84% , ERELEE A 1/4 000 [ 11%~17% , 54484 0.03~
0.06 mm , 4N 7 JRs A2 A5 ol | YRR - B AL R B A TP
PR 39%~T% IR EE+HV% 3~8 mm, K EBIAAT 1%
AN, SRR UE B, RIS, AR 4~6
m, JREE LR ITTIRE R 93%~106% , F44EH
0.09~0.13 mm, JEHE T RIVEIREE N 1~3 mm, VR EE Tk
IREEAN T ER IR IR 4%~27% , i iz
T Il B A AR 22 I, B 15 R0 BT b o]



- 44 - (ERFFBEFAR) 2024 455 6 1

A, B R IR KT B Se b
Joist , HES NP A SRR b Ak HER A 47 N
R ARRE , SR i [ AR IR 2 P, R
S EAE IR

Bl AFXHFETA

Fig.1 Panorama view of Xiazhang Bridge

B2 EEXHHEA
Fig.2 Bridge deck map of Xiazhang Bridge

AR — TR W R i 2 (3) SRS 4%
T RARAR A — AR bR 1 2 — R AR | B
0,;=(0.270 0,0.101 1,0.167 8,0.066 7,0.174 4);
wp=(0014 1,0.129 6,0072 6,0.198 50.197 80.074 1,0085 9,

0.217 0,0.010 4);
w1;=(0.124 2,0.071 7,0.195 8,0.200 0,0.086 7,0.080 8,

0.214 2,0.026 7);

,,=(0.180 0,0.245 3,0.205 3,0.117 3,0.252 0);
w=(0.131 7,0.256 7,0.203 3,0.408 3),

ARl () TR RE B AR (S)
SRAFEA ZRARHR A — AR FR 1Y 25 — A, B
®2=(0.169 3,0.166 1,0.166 1,0.166 1,0.166 1);
wx=(0.117 1,0.098 8,0.116 4,0.113 2,0.108 5,0.120 5,

0.108 5,0.108 5,0.108 5);
wx=(0.119 9,0.112 2,0.129 8,0.131 6,0.136 9,0.123 2,

0.123 2,0.1232);
=(0.200 0,0.200 0,0.200 0,0.200 0,0.200 0);
w,=(0.212 3,0.325 1,0.286 3,0.176 3),

AR = AR RO | R T B3 R RE T Ak
SRS A AR bR A — AR hr i 4L A A , B
w3=(0.117 1,0.026 4,0.015 0,0.317 0,0.444 6,0.079 9);
w»=(0.115 0,0.108 0,0.127 8,0.109 8,0.096 5,0.117 8,

0.114 4,0.100 3,0.110 2);
w=(0.124 8,0.125 2,0.125 5,0.124 1,0.125 0,0.125 6,

0.125 2,0.124 6);
w3=(0119 6,0.450 5,0.353 5,0.011 4,0.065 0);
w:=(0.141 9,0.295 3,0.340 1,0.222 7),

AR DR ISR ALK (1) L (2) TR AL,
A W U S %) DX T SR 45, D
A1,1=([0.78,0.92],0.6,0.81,[0.8,11.[0.8,11,[0.4,0.6],[0.8,1]);
A ,=([0.77,0911,[0.23,0341,[0.66,0.78],[0.7,0.85],[0.4.0.6],
[0.93,0.97],/0.84,0.94],[0.4,0.8],/0.4,0.6])

A 13=(0.8,0.87],[0.43,0.56],[0.91,0.94],[0.85,0.95],[0.73,0.94],
[0.4,0.61,[0.4,0.61,[0.8,1],[0.8,1]);
A,,=([0.4,0.6],[0.8,11,0.4,0.6],[0.4,0.6],[0.8,1],[0.4,0.6])

ARG A3 (1) AR 5 W E Do 201 7
RIS B RER A PESME, B
A,=(0.614 5,0.807 51[0.603 2,0.760 6],[0.664 6,0.807 1],

[0.580 2,0.780 2]),,

WA AKX (D) IR, 2P 1G B R A WP E
A=[0.620 6,0.787 4],

HBIS GRE AKX (12) WMEEEWERES 5 M FR
HEFTIMGT BE 1A /Y

S(A,B)=0.246 9,5(A,B,)=0.424 5,5(A,B;)=0.661 1,
S(A,B,)=0.992 0,S(4,B9)=0.672 2.,

2 WA HEIT S, S(A,B)>S(A ,Bs)>S(A ,B3)>S(A ,B,)>
S(A By, H ] W, | Ji 35 KA 22 A P4k 2 R T 550 Ra
E

% B IR A M B (1 B Bk, S IX ]S
WIS PGB RS & TRESChR i 2, A RIS
LTI A AT G, PR B e LT REDL 1L
PRI AU R ] SE 1 Rz S, mid
X R ) 22 42 SE VAT R B e, 5 TR
LBTG o BT LA AR SCER TR e 2% |



Wi, 25« TZRIE B e LI Sk iR A SR e R P A R - 45 -

i T — 2D B B O AR R 1 APl R

S 3k

(1]

(3]

[4]

[5]

[7]

IR BAEE X%, 55 WO 8 = 5 BIM &5 1 i A7 L
TRV R[] A 2 (H AR 1), 2022,40(1):9-
12.

RIS R, T LAY BP B2 I 26 7E M A
W22 G PR A B 2 D). 22 M - 22 P A2 38 K2,2021.

RE = XN B0, KR 55 M RBORI PPl 5 8 22 2 B 2R 50T
A5 E ] DU LR A2 22 47,2004(8):62-64.

2T A, X AR ST WBS AU R4 F 5405 B RO
CEA VAR BN K 22221 (T 22 /7),2007,97(1):79-82.

B SR WBS 5 2 2SI 25 5 Al 35 i A R A Y
[D]A& V-1 B K 2,2009.

ZRAE IR BE AR TARIRSEM LR G IEAEDF TR D] P 22 K
REH,2009.

FAERE. BT R AR R i R S RH IR S 25
G PFK[D]. PG 22 A K %,2014.

(8]

[10]

[11]

[12]

[13]

[14]

[15]

Ak, WA R AR 25 B PP S (D] A S I 52 B
BR#,2013.

SR T BRI 2 55 A2 1 A AR AR 2K R
RS 2 A PP ke 0 T 9k (0] A4 M K 22 R (AR B2 ),
2022,50(1):111-119.

TR, 2021,4409):111-112.

PRI, sk, M. BRI 2 s R aie 57k
(MR WA JRUE Tl REFH AT, 2021.
P, B AP, 5. R IE S Vague ST 42 21T Ak
BEII[)].5¢ 2 2%,2022,37(1):25-29.

BRGNG 50) DC A, X TR0, 55 G A S 1) 27 2 1y By 25 L g
e LTI IR S AR SRR 0] BE R 485 41k, 2023,18(1):
104-116.

W22 L B R A A R R TBM it 19 35 U
TEAERY[]]. 9 F2,2019,34(3):146-149.

XRS5 A S ZE ORI, 55 DX [ LA 4 I 30 B A B
W FHBIFSE ] B0 S5 B 510, 2015,45(24):243-251.

A Bridge Safety Fuzzy Evaluation Model Based on Game Theory and

Harris Hawk Optimization Algorithm

YANG Yue', LI Yongchao?, CHEN Xiaoguo®, PEI Shibo’

(1.School of Architecture and Civil Engineering, Sanming University, Sanming, Fujian 365004;

2.School of Information Engineering, Sanming University, Sanming, Fujian 365004;

3.School of Information Science and Engineering, Northeastern University, Shenyang, Liaoning 110819)

Abstract: To effectively evaluate the safety performance of a bridge, a evaluation index system consisting of 4 primary indicators and

30 secondary indicators is first established. A mathematical transformation formula is used to eliminate the influence of inconsistent moni-

toring data on the evaluation results. Then, a game theory combination weighting model is established to optimize the FAHP method and

the entropy weighting method. The Harris Hawk optimization algorithm is then used to optimize the weights and obtain the global optimal

solution. Finally, the safety level of the bridge is evaluated by proximity degree ranking. A case analysis shows that the results obtained

are consistent with the actual engineering situation.

Key words: game theory combination weighting; interval fuzzy numbers; harris Hawk optimization algorithm; bridge safety evaluation
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The Practice of Sponge City Technology
in the Establishment of Water—Saving Universities
Taking Fujian Forestry Vocational and Technical College as an Example

XUE Xianghong
(Fujian Forestry Vocational Technical College, Nanping, Fujian 353000)

Abstract: Propose to combine the construction of sponge campuses with the construction of water —saving universities, forming a
sponge campus design concept and implementation plan that integrates "carbon neutrality +carbon peak+unique national park protection
and development belt+sponge demonstration city+southeast hilly and mountainous areas+water—saving university construction". Combining
the terrain to form a sponge water—saving campus construction concept of "three nowhere", scientifically calculating the storage capacity
and infiltration emptying time, and constructing a campus unconventional water source utilization system through engineering construction,
in order to achieve the collection and reuse of unconventional water sources. Research shows that the project site of the case school saves
1379.25 tons of green water annually, with a green water conservation rate of 37.5%, achieving a "flexible" and "breathing" water—saving

green campus.

Key words: sponge campus; water—saving universities; water saving rate; design concept
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Simulation Modeling and Analysis of Ocean Transportation
System under Sea Ice Condition

LIU Yanhui

(Minbei Vocational and Technical College, Nanping, Fujian 353000)

Abstract: The traditional use of mobile phone for information query, restaurant ordering, commodity purchase need mobile phone
download APP or iPad for the use of related functions, cumbersome process, occupy too much memory of the phone. In order to enable
customers to easily and quickly obtain effective information from a large amount of data, the Mve development mode and Node.js technolo-
gy were adopted to design the wechat small program. The architecture of the wechat small program was mainly included interaction layer,
data access layer, control layer and database layer. The product recommendation was carried out by combining user—based collaborative
filtering recommendation algorithm and feature—based collaborative filtering recommendation algorithm. For the user—based algorithm, the
IG feature selection algorithm was used to select the commodity features, and then the improved Pearson correlation coefficient was used
for similarity calculation to obtain the recommended commodities. For the feature —based algorithm, the improved cosine similarity was
used to calculate the user similarity, and products were recommended according to the similarity. Combine the recommended goods ac-
cording the proportion, and finally carry out the product recommendation. In order to verify the performance of the wechat small program,
the wechat recommendation small program operation test and commodity recommendation test were carried out. The test results show that
all mobile terminals of wechat small program could operate normally, all function could be operated, and the effective information recom-

mended to users meets the design requirements.

Key words: wechat small program; collaborative filtering algorithm; information gain characteristics; commodity characteristics; Pear-

son correlation
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A Regional Landscape Planning Method Based on Swarm Intelligence Optimization Algorithm

ZHOU Yun
(Anhui Wenda Institute of Information Engineering, Hefei, Anhui 231201 )

Abstract: Due to the inability of traditional methods to tailor regional landscape planning and design to local conditions, the adapt-
ability of the planned regional landscape is low. Therefore, a regional landscape planning method based on swarm intelligence optimization
algorithm is proposed. Firstly, use oblique photogrammetry technology to construct a three—dimensional scene of the regional landscape.
Then, based on this, a swarm intelligence optimization algorithm is used to divide the landscape construction area, and the regional land-
scape pattern is determined from three parts: patches, substrates, and corridors. Finally, the planning results of the regional landscape are
obtained from the aspects of roads, buildings, water bodies, and green facilities. Applying the designed regional landscape planning method
to practical planning work, it can be found that the proposed method can optimize the regional landscape design, and the comprehensive

suitability score after planning is 90.47, which is better than the comparative method and has better planning effect.

Key words: regional landscape; landscape planning; swarm intelligence optimization algorithm; three—dimensional scene
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Fig.1 The flowchart of local nonlinear structural system

model identification
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A New RFS—RF Method for Local Nonlinear Model Identification

JIANG Yang', MA Yanqiu?, CHEN Rong?, LIU Jingliang?, ZHANG Xiling’

(1. College of Horticulture and Landscape architecture, Fujian Vocational College of Agriculture, Fuzhou 350303;

2. College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350108;
3. Fujian Guodian Commissioning Institute Co., Ltd, Fuzhou 350025)

Abstract: In view of the superiority of the restoring force surface (RFS) method and random forest (RF) model, a new nonlinear model

identification method called RFS-RF is proposed by combing the two methods mentioned above. In this method, the dynamic responses of

local nonlinear model are solved at first. Second, the restoring force surfaces and marginal spectrums are calculated on a basis of the

solved responses, and then the nonlinear indices are yielded by a use of marginal spectrums. Third, the REF model is established by

changing the stiffness and damping parameters of the local nonlinear model gradually and hence several sets of nonlinear indices are gen-

erated as well. After that, the generated nonlinear indices are used as inputs of the established RF model to predict nonlinear types and

functions. Finally, the least square algorithm is applied to accurately estimate the parameters of the local nonlinear model. A numerical

example of a four—story shear frame model is investigated to demonstrate the effectiveness of the proposed method and the result shows

that the RFS-RF approach is capable of identifying nonlinear types, functions and unknown parameters very well.

Key words: restoring force surface; random forest; marginal spectrum; model identification; local nonlinearity
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4 4 101 1531134 2920577 pv 2019-11-07 06:02:12 2019-11-07
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Fig.3 Data information
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'2019-89-25", '1992-@8-12', '2019-10-28', '2018-10-09',

'2019-09-26'3, dtype=objec:‘:)
A5 HEETH2AM
Fig.5 Date contained in the dataset

i i data.buy_time.value_counts( )2 if] 41> H
A1 BB a5 R E 6 BT,

2819-11-12 1414947
2019-11-13 1402602
2019-11-11 1112806
2819-11-086 1886241
2819-11-85 1867589
2019-10-12 1
2019-09-17 1
20819-03-01 1
2019-04-22 1
2019-09-26 1

Name: buy_time, Length: 81, dtype: inté4
H6 EABMOLHEE

Fig.6 the amount of each date
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Tab.2 Calculation results of Bhattacharyya distance for each feature

FHIE [ CRRE Ry FHE [ CR R Y
cust_num 26.31 prod_click 30.74
sell_click 15.10 prod_buy 40.00
sell_buy 9.81 prod_ra 57.32

sell_ra 8.44 buy_time 4.29
cust_click 17.91 buy_amount 5.33
cust_buy 45.05 bra_click 3.27

cust_ra 48.22

HE AR IE R EL R B Hi ORI/ NHE RS | R I
EAERIGFHIE . B P i cust_num (B P fdd
i cust_click B P SEEER cust_buy B
RO R B I SR cust_ra  BE R A S BX prod_click |\ AE
AT i W SE i prod_buy AN R Y I 3K R

prod_ra,

3 EiEE

3.1 EHTF SVMERIFyET
SR SR 1 AL 7 X6 FH P W SEAT SR Al 4 7 A
RURIEEST , SRF ) AU A AR I 2R 4 | e
AR A PR K FHBSEL C S sk 25 i, )
Sw)=sign(wx+b ). (6)
T R AL HA5 2] 57 284 0 T EUREIZ R 0
AR, b ST o P BHiE A 5 203 1T, Tl
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MRXAE S 11 457 T, bW SE47 R P idis
5 041 3, TCSEAT 0 HI P s 6 416 101, DNAR £5dis
A P SEAT R AR R I it 4 Skl 40k
25, AESEAT M FH A B (JEIASEAT M) o
32 H#HR%it

AT BT SVM I ISR AT A A A A | fufi T
BRA F1EX R TN EE R TITH, byl S sk
RIS ZE R AR, RO 21T Z K BEHL T4,
W B3 YR 43 2 A5 3] 04 D11 8 AR A R R 22 A6 0 A5
RUFEST 7R A5 3 Z2 A RIS ) G 0 Ak 2
7 HAEAPTAL

Horp SVM A ALY A Tt b 25 A5 21 1 )1 24 v
i 7 AN B BRI AR A S A, LA RBF 1
SR R, YN ZRA5 30— AR DU AR A | DL i ke Xof i 4
HEA TR S22 A RN AR SE S R 45 R ANk 2.,

&3 MR

Tab.3 Prediction results

BT ACC F1
S — 0.87 0.76
SEH 0.88 0.79
SI = 0.85 0.80
SE5G DY 0.89 0.79

MEEHH) ACC F F1AE AT LR BRI XA
HA BRI KBETT
i S AE R I, R TR 55 P SR AT A

IAES5 b 2T SCRp R ALY 7 ik BT B i R R
M FUE, XEWREZERDEA BA B 7 2K g
T3, FATAT A B 2 AR R T R A
W SRS it IR 55

4 #ig

Xt LS R P AT B et AT T e B AL B
PEAIA 2B R AL B AR, 6 P A REML i 3E
Frop2ke, LR OE TR 18 e , AP T4 BR AR A5 R 2K
i T SR 1) USRS R 45 P I S AT
PR RSB T P . 45 R R W2 A
Xt AR SR FA B i B ACR

S K
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(2] TR, o A A LA R SRR T LA AR PR A R
(V1.7 IR T RRSA 244 (A AR BHARR), 2019,36(5):37-43.

(3] JHTFE 2 Btz i 7 S BA S = 20 2 P ORI AR
4, 2016,37(6):6.

(4] BREEEF 7P BET REM BERYR PR % AT 52014
TRH,2019.42(7):19-22.

(5] RSERH B FH. L ICHE B Il K—L B4 25 5 i AR IE IR £E ().
THEHLTRE 50 ,2004(36):90-91.

[6] GOLUB T R, SLONIM D K, TAMAY O P, et al.Molecular
classification of cancer: Class discovery and class prediction
by gene expression monitoring[J].Science,1999,286(5439):531-
537.

Detection of E—commerce User Purchase Behavior Based on
Support Vector Machine

ZHOU Mi

(Mathematics and Computer Science, Quanzhou Normal University, Quanzhou, Fujian 362000)

Abstract: This article elaborates on the support vector machine method in data mining, introduces the customer relationship manage-

ment (RFM) model, establishes a e—commerce user purchase behavior detection model based on SVM, and conducts e—commerce user

purchase behavior detection experiments using this model. The results indicate that the e—commerce user purchase behavior detection

method based on SVM can help merchants detect user purchase behavior and provide decision—making basis for e-commerce enterprises.

Key words: customer relation ship management; e—commerce users; user purchase behavior; support vector machine; bhattacharyya
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Tab.1 Descriptive statistical results and correlation

analysis of variables (N=714)

i o M SD 1 2 3 4
1 BB 15.53 6.70
2R RIS 8.58 833 0.50™
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Tab.2 Intermediate effect test based on Bootstrap method
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SR DL SEAS 1) kR sh AR S 2N 2, B ek
AEEs ko F R PRI, A2t RE IR R T
—o021 \ —052 X AT B RE AR A R, KA B & kR
. ARMETE E A K 22 T 3 0k ) 4 i fide B 0 3 B s 2
\ FIT LA S AMAAE TR BRI, 2 X B M v i RN LR R A 7
PEAL . SR SERS B O ARME R R IR N X 55,
HRIEH »| BRIFHERE AR EAAR T M A IR Tl K 1 J5 SR B, A A3
029 TEHI R AR AR A B0 B AR B, Y

A1 FAR AR

Fig.1 Mediation effect pattern plot
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Relationship Between Stress and Exercise Procrastination in
College Students” Physical Fitness Test: Self—-Control Mediating

WANG Weijie', SHAO Hua? HAO Sizhe'

(1.School of Physical Education, Quanzhou Normal University, Quanzhou, Fujian 362000;
2.School of Educational Science, Quanzhou Normal University, Quanzhou, Fujian 362000)

Abstract: Relevant studies have found that individual negative emotions have obvious negative effects on their procrastination behav-
ior, however, the understanding of the mechanism of the influence of individual negative emotions on their exercise procrastination is not
deep enough. Objective: To investigate the effect of physical fitness test stress on exercise procrastination in college students and the me-
diating role of self-control between the two. Methods: A questionnaire was conducted on 714 college students using exercise procrastina-
tion scale (PIES), simplified version Chinese self-control scale (BSCS), and stress scale (DASS-21). Results: (1) Physical fitness test stress
was correlated with exercise procrastination and self-control. (2) Physical fitness test stress significant positive prediction of exercise pro-
crastination. Self—control plays a part of the mediating role in physical fitness test stress and exercise procrastination, with the mediating
effect as a percentage of the total effect being 27.50%. Conclusion: The greater the stress of physical fitness tests in college students, the

more pronounced the exercise delay. Alleviating their physical fitness test stress and improving their level of self-control can help promote

college students” exercise engagement.

Key words: physical fitness; test stress; exercise procrastination; self—control; negative emotions; college students
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Fig.1 Principle of switch mode power supply circuit
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Application of Project—Based Teaching Method of
Switching Power Supply Based on UC3842

ZHAO Yuchao, JIANG Tianhui

(School of Information Engineering,Xiamen Marine Vocational and Technical College, Xiamen, Fujian 361000)

Abstract. Switching mode power supply have a wide range of applications in various fields.This article is an application practice of pro-
ject—based teaching method for UC3842 switching power supply. This article first introduces the basic principle of switch mode power sup-
ply, and then analyzes the teaching content, teaching objectives, student learning characteristics, and key and difficult points of switch mode
power supply circuits based on UC3842. By combining practical training with project—based teaching, the specific application scenarios of
switching power supply circuit design are integrated into actual course teaching. With "work tasks" as the clear line and "ideological and po-
litical integration" as the dark line, blended teaching, task driven method, cooperative exploration method and other methods were used to

implement teaching through a three—stage teaching process of pre class, in class, and post class, achieving good teaching results.
Key words: switching power supply; circuit design; UC3842; project-based teaching
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Teaching Reform and Practice of “New Energy Power
Generation Technology” Course in the Field of
Engineering Education Accreditation

ZHANG Chun

(College of Electrical Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000)

Abstract: The course of new energy power generation technology is one of the main courses supporting the engineering education ac-
creditation of electrical engineering and automation specialty. Aiming at the problems existing in the teaching of traditional new energy
power generation technology courses, the paper proposes the way to carry out curriculum teaching reform based on the concept of engi-
neering education accreditation, reshape the curriculum objectives based on production—oriented, reconstruct the curriculum content ori-
ented to the needs of ability training, and build a diversified and integrated teaching mode centered on students, promote the reform of
curriculum evaluation for continuous improvement. The quantitative and qualitative evaluation of the achievement of the curriculum objec-

tives shows that the curriculum teaching reform and practice have achieved remarkable results.

Key words: engineering education accreditation; “New energy power generation technology”; teaching reform; teaching mode
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Fig.7 Student innovation work:Anti—epidemic patrol robot

NEN [E5 ]

A8 FAAEMS EMEA

Fig.8 Student innovation work: No smoking robot

6 it

EEXTHLER AR SRR, 456 N FH AL s s ot
br, 32456 ROS HEARAYR BB ZE R MM &8 N S BRIR
T, 45 IR R R B S 00 i LA N 25 RSt 5 7
TEIRFE N BV IS o R S OB R 3l
PR AR A GRS |, RS A TR R
Al S DA H B A ERIE R A PID BHiE |
WOGIEE P AT S B9 BEAR , 8 3 255 N E
ST ALk A DI A SEREFDRS 7, DRSS S T
a1 SE BRI HLER N R GE , X2 FUKOF Sy
REFIRIHTRE ) O REFRA ARH KIIE I ER . SEPrEes

BORFNA SR A S iR, X TALER A
SRR ISR A B O R B L

S Z 3k

(1] B2 55 BT, 55 B RE ML a8 N B AR " IR R 2 el A 5
BRJ] LS #5441, 2023,45(1):4-6.

[2] Ui, R, 2R AR AL, AR A RE ML AR AT I Y S B U IR R
BOR )RR R R RHIT),2021,736(4):27-28.

(3] B FEE, T 5,55 MR FEARTENL A A TR Ll Sk
2R ). SE 5 AR 547 $1,2020,37(9):139-142.

[4] FUNES L, MIGUEL A .A common first—year undergraduate
engineering course in manufacturing based on industrial
robots and flipped classroom [C]. In 50th SME North Ameri-
can Manufacturing Research Conference NAMRC 50,2022:
970-981.

(5] MRiAZE, Wkt T e 42, 55 L TR A B Tl AL AR
FRHF ST AR BRI K22 417,2021,42(6): 78—
82,109.

[6] SRR T TR EE, 5 ML N TR BCAR R AR R
SR A E AL RE . 2022(7):115-119.

[7] QUIGLEY M , GERerkey B P, CONLEY K .et al.ROS: An
open—source robot operating system[C]. In ICRA workshop on
open source software,20093.5.

[8] FRUA, N R ARGELL S5 I 2R TR TN Flk
LR SRR R ] = E I #41,2022,45(1):98-101.

[9] XU 2 A S5 1 X E A B FALBE A TR Gk 5
BRI A T35 411,2021,43(6):151-154,161.

[10] Z23CUR, T 0. LASRAE 24 ATRAL 2L, K5 SR ML ep bl T A% 0

32522 54K ,2021,19(6):103-107.

Teaching Practice on Robot Application Basics

KAN Baoqiang
(Department of Information Technology, Concord College, Fujian Normal University, Fuzhou, Fujian 350003)

Abstract: For robotics, the practical and experimental course is very challenging, because this is a fast—growing and interdisciplinary

course, especially with the rapid development of driverless technology in recent years, it increases the difficulty and risk of the experiment to

verify some new theories on the hardware platform. This paper mainly introduces the establishment of comprehensive practical courses for

robotics—oriented design, programming and competition. In practical teaching, students can experience the dynamic sensing, decision—mak-

ing and other knowledge of unmanned systems around the perception, planning and control of robotics, by applying what they have learned.

Key words: robotics; practical teaching; ROS(Robot operation system)
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Application of Experiential Teaching in “Food Chemistry” Courses
in Application—Oriented Undergraduate University

YU Lizhi'?, FAN Li',XU Xinli'

(1.School of Tea and Food,Wuyi University, Wuyishan, Fujian 354300; 2.Shanghai Ocean University, Shanghai 201306)

Abstract: The purpose of food majors teaching in application—oriented undergraduate university is to cultivate applied talents for the
food industry, continuously promote industrial development and innovation, serve the Healthy China strategy, and ensure food safety. In
response to the current teaching situation of food chemistry courses in application—oriented undergraduate university in China, the concept
of experiential teaching is introduced. Combining the connotation and characteristics of experiential teaching, it emphasizes student—cen-
tered approach. and students are encouraged to explore and explore actively through the positive interaction between teaching and learn-
ing, students” sensory experience, operational experience, interactive process, and practical experience. By adopting the model of "context
setting—subject experience—evaluation experience—experience transfer", we aim to change the drawbacks of traditional teaching methods
that are one—way instilled, stimulate students” interest and initiative in learning food chemistry, inspire them to independently construct

their knowledge system, and achieve the goal of cultivating applied talents.

Key words: “food chemistry”; experiential teaching; application—oriented undergraduate university; teaching reform
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Innovative Practice of Hybrid Teaching of ""Optical Fiber Communication
Technology' Courses in Application—Oriented Universities

XIE Hui
(Fuzhou Institute of Technology, Fuzhou, Fujian 350506)

Abstract: "Education Model Based on Learning Output" is the core concept in the teaching process of "Optical Fiber Communication
Technology", which focuses on the cultivation of skills required for students” employment from the perspective of enterprise technical
backbone training, and drives the entire curriculum activities with learning output. In order to cope with the challenges encountered in the
teaching process, such as students” lack of professional identity, insufficient learning motivation, and difficulty in analyzing and solving ap-
plication problems,and taking advantage of students” high interest in knowledge practice and engineering cases, it is proposed to adhere to
the student—centered and cultivate "high—quality application—oriented talents" as the goal, through the selection of teaching content, self-
compiled teaching materials, ideological and political integration, information technology, project-based teaching, multi—dimensional eval-
uation, etc. for course teaching innovation and practice. From the perspective of students” achievements, ability improvement, peer evalua-
tion, supervision evaluation, and in—hospital promotion, the teaching reform has achieved remarkable results, which has reached the re-
quirements of curriculum teaching goals and application—oriented talent training goals, and has the value of further promotion in similar u-

niversities.

Key words: optical fiber communication; learning outputs; hybrid; pedagogical innovation
(TSR 4. wT I 4 )



JOURNAL OF WUYI UNIVERSITY

No.6 Vol.43, Jun. 2024

Approximation Properties of Schurer Type g—Phillips Operators «cecoeeeeeeeeeiieiiniii.. REN Meiying(1)
The Hom-Lie Superalgebra Structure on the Super Heisenberg—Virasoro Algebra
......................................................................................................... HUANG Zhongxian(7)
Some Applications of Fourier Series «««++«rerrseesrrmmnermuiinniiiiii s YE Lixia, WANG Chuang(12)
Correlation Bnalysis Between Leaf Traits and Crown Factors of Osmanthus fragrans , ‘Pucheng Dan’ Based on
Stepwise Regression ceeceeeeeeeeeeceeee. DU Yunshuang, HU Jintao, CHEN Jia, WU Chengzhen, LI Jian(15)
Preparation Characterization and Photocatalytic Activity of Bi;WO4/La,WO4/TiO,
....................................................................................... KANG Qiaomei, ZHENG Minfen(22)
Analysis of Production Technology and Aroma Components of Rraspberry Wine
................................................................................. LIAO Ting, LIU Yungang, FU Jinling(29)
Analysis on the Structure and Function of Huiqing Bridge in Yong’an Gongchuan Town ««eceeeeeeeeeee. TU Ye(35)
A Bridge Safety Fuzzy Evaluation Model Based on Game Theory and Harris Hawk Optimization Algorithm
............................................................ YANG Yue, LI Yongchao, CHEN Xiaoguo, PEI Shibo(40)

The Practice of Sponge City Technology in the Establishment of Water—Saving Universities

Taking Fujian Forestry Vocational and Technical College as an Example -+---+------ XUE Xianghong(46)
Simulation Modeling and Analysis of Ocean Transportation System under Sea Ice Condition

............................................................................................................... LIU Yanhui(51)

............................................................................................................... ZHOU Yun(58)
A New RFS-RF Method for Local Nonlinear Model Identification
""""""""""""""""""""""""" JIANG Yang, MA Yanqiu, CHEN Rong, LIU Jingliang, ZHANG Xiling(63)
Detection of E—~Commerce User Purchase Behavior Based on Support Vector Machine ««««+eeeeveeeeeees ZHOU Mi(70)
Relationship Between Stress and Exercise Procrastination in College Students” Physical Fitness Test:
Self-Control Mediating ................................................... WANG Weijie’ SHAO Hua’ HAO SthP(75)
Application of Project—Based Teaching Method of Switching Power Supply Based on UC3842
....................................................................................... ZHAO Yuchao, JIANG Tianhui(81)
Teaching Reform and Practice of “New Energy Power Generation Technology” Course in the Field of
Engineering Education Accreditation ««««««««««s eeeerermriiiii ZHANG Chun(86)
Teaching Practice on Robot Application Basics «««+seeeserevrrmmiiii KAN Baoqiang(93)
Application of Experiential Teaching in Food Chemistry Courses in Application—-Oriented Undergraduate University
.......................................................................................... YU Lizhi, FAN Li, XU Xinli(98)
Innovative Practice of Hybrid Teaching of "Optical Fiber Communication Technology" Courses in

Application—Oriented Universities «««««sseesereemsrrtemeiitimtiit i XIE Hui(104)



