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Fuzzy Borda combination evaluation of lighting scheme for tomato

production in greenhouse during autumn and winter in northern China
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Abstract: Large fruited tomato cultivar Hezuo 906 was used as the test material to evaluate the comprehensive effects of
light supplement periods and durations on the physiology, growth, yield and quality of tomato protected cultivation during
autumn and winter,. There were five light supplement treatments, 2 hours before till 2 hours after the plastic house was
covered with quilt (T1), 4 hours after quilt cover (T2), 6 hours after quilt cover (T3), 4 hours before quilt cover removal
in the morning (T4) and 6 hours before quilt cover removal in the morning (T5), and no light supplement was the con-
trol (CKD. Plant height, photosynthetic rate, water use efficiency, light energy use efficiency of leaves, soluble solids,
fruit shape index, flesh thickness and fruit weight were measured. The weights of evaluation indexes were determined and
scored by grey correlation method, and the ranking from high to low was T4 > T3 > T2 > T5 > T1 > CK. The results of
information weight evaluation method showed T3 > T4 > T2 > T1>T5 > CK, which was based on entropy method. The
evaluation result of TOPSIS based on entropy method was T2 > T4 > T3 > T1 > T5 > CK. Therefore, the fuzzy Borda
method was used to synthesize the ranking and order information of three single evaluation methods. The calculation finally
showed that the best light supplement to improve tomato growth, yield and quality was 6 hours lighting after the plastic
house covered with quilt every day at the stage of the first set of flowers appeared.

Key words: Protected tomato production; Grey correlation method; Information weight; Entropy value method; Fuzzy

Borda method

Ui #e B #A:2021-10-03: & = H #A : 2022-02-17

EL B Wb A R T E 2SRRI (19226919D) 5 [ 5k 25550 72 b 5 AR AR 2R )AL % FAT 45 5 H (CARS-23-C06) 5 47 5 1
BlEH AR S KRR E (201490074A)

TEZE N8 %, &, RE, FENF AN BAED T TAE. E-mail: 13494515@qq.com

BEEE o, 20, BT R, EENFAEDARE: 5 R AS BT LAE. E-mail: 13363883898@163.com

.39.



KBS R 5T

hOE R

35%

R T AR B A DL AR S A R
F, HA a2 F EE SRR~ Fhi
AR E Y, 6T KA T — Mk 8—9 H e,
WA 2—3 ARk, ML FE kA X EHhX 5 %
RAEBRD, L3l e 150 K& UL EE A S
A L FE OISR A A AR ES, Si it 2015—2019
FU—12 AAREMX Z = W5 RAEES
Ji AR EL 150 BA B KA TR, 40 31A 5056423
38.33 d, I WLOBHEAS JE CURCA A 520 L X AR A4 5 1%
Jita 7 9 A= 7 BT T I 14D 5 i e

AR AR Z R N BB F B, AT ALy
RAE A EXED A KR B & I sEm ™. #h
FEHFFE AT 4 IR FP 2 e IR K OB IR B Nk
B BESE T . &P YL LED M6 AT N b IR A
FL T A A AN 6 B 0 2% 0 2B K = B R 5 1 R
e, B 1 MG 3 h BUR B AF . R RS T
AN [ EF B PR I S A 3R T 2 73 400 P 1D T A R A B 4R
Fro Hodr B 15:00—19:00 I B 1 4k 23 4% 5L &% 10 45
Pri it ESCHLEE BT T AR 200 A Ak [a]
ANEAT 0 2 il 7= B TR KO R e, 45
REPRAIFNDE R Z RS T HBM T RA &, 1
ANFLLE AR 2 7 22 T AN R . ML S d it
AN AN Bt B8 753 B4 T 3 5 h #EAT e w]
P v 7 0 R S 1 XU R B o A6 SRR 1)
PEAN 1 A A6 A ) A HR 2 18] 35— AN 38 b 2R AT 4
) 2 S5 PR T, S R A A VAR RS R R
(256 TR VP BB 21, st 3 — PR 1 52 A g
SR BEANERCR . NIk, EH T KA B F A
SIS 5] I B s A, of % A K R0 A B
Fabr, F S A A 2 fR bR AT R A VR .

H |, XT3 — & ZHE bR P C & A BRI 2
HF T ROFPAR (1) 75 22, 56 T A A 24 e B2 88 1 PP A
TrFEAHGRIREL . 0 2 MBI AR — R
FabRiE B R T VPV = AP IR KA e
BCEANVEANPE 2 I 71550 %, 0 DL A 2 T 250 1
TRV, B T I8 B 5 B IR BT iE RO 25 &
N, BT 2 n g i =R P o bk, AR E
PURLE F X 8 S 2 PRV S DL R 5 2 MR 1
SBUE B0 T 5 FOP I 2 IR ik T
LB VPN I N 8 A VPR SEN. J5 T SRR
FHE RS HTiEXE 16 /N3 il it P iR 48 55 b Jo RS 9%
AT T AT 4, SRR T IS BT S PR ()
oo PRI SER FH SR R B0 6 00 17 7% b o
HAT T 56 VR, T tH T e /KA I 2 T A e T

« 40 -

T ERINHITT 5. BEERESER R (o R G B i
ORI 73 BT D R 8 A v 3 i Bk R AT 2%
BVl REILLH 2008 2 DR G RIR LT .
ANFPEN 75 o T is ER PEANE] , VR4 45 AR AE 22
5, B R KO SCHE F BB E L R T
121 TOPSIS PHAME 3 M7 g0 A [Fl AL BEHEAT 4T 73
FE44 , PIE I M) Borda 060 B — PRANIEBEAT S8 &
RIS

1 ARSIk

1.1 ##

RIS I K A ih A 906 (AR 1T b
Ji AR T E D S Z RO E IRAE KR, B
LR, CRE DI PR .

IR B TE LED #M6KT Ch 2 HE R T ARk}
FABRATD , BAT T 50 W, B 400~800 nm, ff
§T 30 cm Y& FiE & 380 pmol -m™ - s, A R G2
12 1.5~2.0 m, 3R] #H 3.0 m, KT I v B2 ] Y, IR
S v P AR AR BE AR R T 2R K A 1.5 m Ak
1.2 A

RIGA BT 2020 4 11 A 3 HEM T AKX E
AR AR B2 7 B B RO R X5 5 3 A
FERM . FRAE AR 489 m?, BE4T 14 #k, K/ T Hb
i, /MTEE 40 cm, KATEE 120 cm. REGILHE 5 4L4b
JCALER, N AH AT AN, BRI B WER 1. 4
MRV 3 IRE L 18 NNX L /NX T 21.44 m’,
BEMLIX ZH B0, BEAS/NX 2 SRANEAT , FR kb EE 2
B8 2 A7 R 44T« MREGAT BEALEURE 5 Bk, SRAERT
A 1 RRAE L & 1 B 3, HAK N 2020
FI12H1HE202142 H 19 H.

Fz1 ABLERE

re) e (B

T1 TR RTFUAF ' 2 h ERRBCT FAME 2 h
T2 s E G 4 h

T3 HRPEFNE 6 h

T4 FRBABIFHT#ME 4 h

Ts TR ITHT#ME 6 h

CK T

1.3 IMBEME
1.3.1 AK#EAR HEWERAREE 0.1 mm A H
JRU 0 A 5 380 T o 2 K AU (A Y FE RS, &
3 IRECFSME . I I R A AN G A Y 1020430,
40 d. Bk A OO AR K R O B A L V=
(nLy-InLD/ATo-T)) o

Vs N bk s A AE K E R (em - d™) , Lin Ly A



5541

TR, A ARTTRKAHE VO A AR G T S R Borda 4L 45 TR

X ISR 5T

FHAR 2 YR EIRR 5 Cem) , Tou Ty A 2 Yk N2 F) 1) GG Bt
().
132 A=44F AR E R &N LI-6400
{8 4% 2% & B AL (LI-COR, £ [®) , I & H 11 44k
He R 1) 10.20.30.40 d, Wl & I BE N 9: 00—
12:00, SF#RE PTG R N 3 e e RN
IHREM , P TR 11 em?, Y& 3 W, BUTF34E .
A FRARAREL R A R K 4 A R R e R H
133 R/ (DRBIREINE (£ 1 R
FU T it 2 I A BURE , SR FHAS FZ 0.02 mm 7%
R RS RIE RMAE, BRI A RF R
M E LK, REA N S H 5 8B R DITH
BAR. FHHEIIEIEE, R B =R BT .

() SR P R FEM € < K FH RS BE 0.02 mm B A
R RO SR R, 7 e v SRR AR )T SR S S
BERNEE, A LILFENLE 3 A0 % A7 E 3T
=& 3 UG U

) ul L Y & & 5E < R PAL-1 202
FHEEMARAY CZ AR, H A I @ vl 3w v E R & &
HE T AR T B S R 4 A IR AR IR I AT
M

(4 BFR R BT - KRG 0.1 g RFI &
R, BUH 1 B4 SRR SRR T .
14 FMNFHE
141 R EXFFME NTHBREIE 2 B2 N
ZE 5t EOB AR AT S E A . IR SCHR S b
BT VRE S S 07 MR B 1 B, VRN
1B 1 B KAE AN Z BB AT 40 BT, 45 6 I R 3L
THEAR:

&=
miinmkin|x0(k) —xi(k)‘+p-mlaxmkax|xo(k> —xi(k)‘

EXCY —xi(k)‘+p~mlaxm£1x|xo(k) —xi(k)‘
k=1, ,m.

X p N HEREEL 0.5, T H H B R 5L
fH.

RS R A s 7l A - R =Y NG A
X BTG ER ORI R IE , DUR L& VRN X RS
S P IR R ORI , 1N

1 noo
Voi— — (k) o
! m ;gl

142 R EEREFME NHBREEZ HHE
MZES R B IAT A AL B . (5 B R E A
TR B T & BB AR R ROV R

SEALE (178 5 R % Cv= )57 :

B AR 5 R BOIAT I AL AL P15 B & FR FR TAL
E“[l‘)]o
1.43 A FI{hk TOPSIS 4 N REIE 2 )
W25 B s HEAT 13— AL AL FE RO, F R AL it
HACEE, HIES AR, B LN EEAR R
SMEEHE:

Xij

P,—,-:—Zm J=1,2,,n;

i=1 X

TS j TR R

-» " p.Inp.
_ Z,:lpy Py y0<e<l1,j=1,2,,n;

€

Inm
MR PR FEARME AR 2 57 FE kAT R s A
_ 1- e;
YT z 1= e,

Y B0 HEAT DOAUR 3 AU B 5 5 A I0AS R e
O R AR BT B KA A B /MECR R R IE | A AR
filg o3 ik EAEAS A F R B R AR 5 IR S B AR R )
FEES, 55 fa v SR AU 3 FE AT HE A4S
1.4.4 & T448 Borda 4846 3F 4 K] Borda 4 &
B ARV T7 R B 45 R AT HE VN I T, 32
BUPIRAFERATR L A SV R SRR, R
H Kendall #H2¢ Z2E0ER A RIVEAN 45 R AT H ik
B8, 2705 2 — BRI, ) T B S B — VR A VR
VRO T H 1555 IR E AR EE , RIZVTAN J7 v e HAR
B R PPAN S5 R 1) RE

X; = ml_ln{x,.j}

1= x0.9+0.1;

mlax{xi/.}— mlln{x,j}

oA, x, A § S j MOS0 s, N5
TERE j MO E N R Tt 8 .

TEELEE § AT h AL PR SEL pi S AR A3
% VVhi:

Pui = Z};:l 5hi:uiij .
P i
Zh Phi .
Horr n A B — PN TS
. {1, S THHER b
hi —

W, =

0, HAth
BHER 22 IR AL TGy

e 4] -



X B& B 5T i

e

K

JK 354

Qh,=% (g-h) (g-h+1);

b, Qu NER | HE h AL 93 3 PN ITH

THEES | TS Borda 04377 .
B= 2 VV/u‘th

R BT RIT R 193 25
1.5 HESH

R 5 B ¥ 48 A IBM SPSS Statistics 23 #F 47
Kendall # 5¢ & 20 F1 Spearman #H 3¢ P4 45 536 , 15 H
Microsoft Excel 2007 # 4 #E47 3 #r FF @ it H 24T
EESZS R

E197 LHEA

2 SR 55
2.1 FERE—ITMIRE
2.1.1 REFBEIFME L2 NGHMLIARFEE
FRIEARRIN . 407 225047, T2 ACB A ] i M [ T2

i T HAM AR, A A TS.CK B & 2
151 60.90%+69.40%. T3 AbFRLE Pk iy A K i 5 | pf
Jo R AR EL K R 2 G REFIH 26 07 TH %
AR T HMAE, RNEER T2 8 F#S
19.62%. ik, F 20T A M =& T 2 3
FREFE VT, DA e X B A s L RS T &

W AN ) S Ak 3L P9 5 0 ) R I TE)

*2 BALEMKMHERRD
55 [V;fggf AR pr T th:j”i R fﬁff .
T1 3.84+0.30 a 0.139 8+0.01 a  465.18+155.94 a 7.454+1.18 ab 0.6452+0.05a 21.32+10.15a 135.22+74.29a 6.26+4.79 ab
T2 4.17+0.61 a 0.129 6+0.01 a  484.04+197.46 a 6.88+1.34 b 0.653 1+0.05a 25.70+11.08a  140.89+80.66 a 9.30+4.31 a
T3 4.08+0.59 a 0.140 5£0.02a 595.05+163.72 a 8.23+0.96 a 0.6554+0.06a 26.00+12.25a 166.95+85.87a 6.21+2.85 ab
T4 4.09+0.57 a 0.134 0+0.01 a  568.70+186.13 a 7.56+0.79 ab 0.647 3+0.04a 24.77+10.68 a  119.40+65.62a 8.29+3.66 ab
T5 3.80+0.58 a 0.134 7+0.01 a  487.74+147.90 a 7.51+1.13 ab 0.643 3+0.05a 24.17+20.35 a 116.39+92.67a 5.78+3.90 b
CK 3.94+0.28 a 0.130 0£0.02a 509.53+229.67 a 7.904+0.70 ab 0.6313+0.04a 18.76+797 a 88.95+43.27b 5.49+2.14b
Vs FBIR NG R TE 005 AT LR 8%,
Mhm A KR AR EVCRREE R K £3 G EEAESTHSA
AR ZE JERERIH Z LG HR 8 TifEFRLA C~Cs P - - - T s oK
RN MRAERIKSEAGIEATHES , 25 A HLHF 48 25 2R G4 5742 6195 6213 6452 5770 5.490
&3, H4 5 3 2 | 4 6
IR R BRVP O 1 AR 4 2% Ab 3 5 BT G PEAN TR
R SR AR ) 2R U ART AR ACL B IR AT OB BE VA, A% 77 E v Ko

O A2 JE I F5 0 11 S T FE A 2 8 A AL, 2 J A
SRANEAT T 205 VF 40t B HE & R IO T4>
T3>T2>T5>T1>CK, 45 R R W, T4 4RI 4 48
FERTFNE 4 h s AT 5 0 R B Al A

212 AR EIRME ORI EEIE S
s R BN R REMERE, &5 R NLEK 4,1
P B T 515 2 A [F] 40 e b ) 15 o A HES S DL
5,

T4 BERNE

by C C G C. Cs Cs C Cs
THME 0.501 0.474 0.410 0.524 0.607 0.648 0.500 0.367
ik 22 0.406 0.427 0.399 0.337 0.354 0.393 0.338 0.404
CV Z¥0% 80.98 90.04 97.46 64.26 58.34 60.54 67.51 110.19
e 12.87 1431 15.49 10.21 9.27 9.62 10.73 17.51

R5 BEENELEEESMHE RO, W A SR R OK , i@ i PN i, O A
S Tl T2 T3 T4 TS CK D) X — e bR Bt O EAE 5 K, 8 17.51%, Hik
Z&fsr 0376 0574 0826 0.646 031 0.183 C, (PR B) AL EAG N 15.49% , 56 =17 Co Bk
4 4 3 1 2 5 6

BRI K B4 088 57 2R S8 A7 BUE
U BT R0 2 5 O K 5 8
<42 -

AR TEFO B EAE N 14.31% , TE1Z T VERIVA 45 R
T3 BRI 5 4t 6 h AT &, oAbt
X AL PP B AR



543 TR, A ARTTRKAHE VO A AR G T S R Borda 4L 45 TR

X ISR 5T

2.1.3 A TH{A% TOPSIS #FM  FIRSAELEHE AL
HARHLER IR 6. RGN Z I 5 1E .
S EEAR AR R B, R EAR AN T B AR, LR T

FETW5ME 2 TOPSIS P58 i i {A 15 347 T
B, B R B = 1N CeOE & %)39.18%, Hik
& C,OBRERFH ZO MU E 2% 35.14%Co (K FI H

xo6 WEZTENESER

ZH C C (o} Cs Cs C, Cs
= S E 0.999 7 0.999 7 0.997 7 0.999 2 1.000 0 0.996 5 0.990 0 0.9889
RSV R 0.000 3 0.000 3 0.002 3 0.000 8 0.000 0 0.003 5 0.0100 0.0111
BUE REU% 1.18 0.97 8.06 0.14 12.39 35.14 39.18
=7 ETFHEE TOPSIS iFMitELR *9.
ZH Ti T2 13 T4 T5 CK R9 HET#EH Borda 2581589 EHA
IEHAHAREEES 0196 0.074  0.176  0.143  0.244 0307 2H T1 ™ 13 T4 Ts CK
FOETAEMEEERS 0135 0262 0222 0.183  0.082  0.008 a3 97 1236 10 1 0
A 0408 0780 0559 0562 0252 0.025 Hi4 4 3 1 5 5 6

H4 4 1 3 2 5 6

FOMHERE 12.39% . N E R E G HFH
TOPSIS VEA 34T HE >, BV sk 2% 4k 22 5040 0] 55
A B A R B AT HEP , B A HITFI 45 R
T2>T4>T3>T1>T5>CK, BN % J5 %M 4 h
R TT 5 Torb G T R0 REZH PP 40 B MK o
2.2 E T Borda A&1E M

I IR SR A M vk S B A E R BT
{72 TOPSIS VT 2555 A 6] b S Ab B2 R () 78 il A=
K VAR ER S A EE AT PR, 3 B R 1550
FHE G AR AR R, IR A b B XF 3 A0 7 v
PIHE AT H AT -
221 #FimE—ipMEAGFNHRE  KH Kend-
all #HK REOGEXS 3 M4 &5 R AT — SR 5 .
SR, A PR R A 2 TR] B A 0% R ELAE 0.600~
0.867 2 [8], Ui W 3 PP 4 J7 ¥ Z (R AFAE — € I AH
KF AR, FE Kendall-W A1 2 Hk 56, 24 B Al
FRAEEE 1 U IO 2 1A — Bt R . T
THAEAS B K (O HGE 5 BB VAR
B9 5N 3.00.1.67.1.33, B F1 R EH 0.778, W3
8, R —PEN e Rz R A MM, 2 F i —

% 8 Kendall-W 10 REHE 18 5511
ZH MNEH HER Oy HEE  #nmE s
1 6 0.778 9333 2 0.009

222 A FHE ¥ Borda k8 & Hh T2 -% AT
AR ARHEAR] Borda v TS & B — VRN 7 VAR
VRO T H 45 7 SR B LR, vHERER § R T b ALY
R AEL Py SRR W, B HE 4 4 IR R AL 1S
53 AFBIAFAN AL N F AR AT LA,

223 HRSE-RANALSITNREAGFE L
3% KA Spearman #HICVEZ TS 3 A B —PEA VA
5158 Borda VA 1) A BEAT A SSMERL SR, AR 10 7]
1, B Borda v 515 BB (A VL K (L ORERTE
3 T [A)AH 6 Z HUE 43 1) 72 0.943.0.829.0.829, I
HAHR REEI KT 0, WA BOW Borda 4 515
SBCE REVE KR O RBE Z A B IEMH R KRR,
CIYS bR Y=y ol s
F 10 Spearman ERHXARYERER

HAERBM B borda ¥ (FEALEE R VRPN TS
R 1

FEBE  0.943%* 1

P TIERFS 0.829* 0.771 1

KB 0.829% 0.943** 0.829* 1

e FRTE 0.05 KCF % 56 S FRTE 0.01 K R0,
3 WikEE®R

T b 77 Hh X A SR AR OB IR 1R1 46, A T
AN Tl 2 DR P A0 B o A G R I BT B
FREEC RN B R RE R INE s B
AT 7 2 00 P T TAD A B AT 4 I SR s g B
Pem RSP UEARE ST SRR TFEPIT TR AR
TBEAT LED #M'GAH FI T TR R U IR T , 6 &
RORFAERK R S AIREER . DL s
5 ARG — 20, BRI TC AN G4 i R0t BB 2 AE AN [F] 9
WIE T YRGE TN R B — 4. RPED
xof 7 R ORE H i 7 AN 1R I e 20T
THRGT, 45 TR, 16 1 A0S & B ot A e S
N FA RSP AA M E A PR R (4R O
FAA XA R SR FHSEPIFRET
AN [F) B B e i it % 7 i S S AT ) IR G 2R RS T (1)

e 43 -



KBS R 5T

hoE R

e

oK

35%

AL, 45 2 B AN [R) R G I B 350 A [) 2 B 4 v 2

REPT PCR S E, HRZIuR & BAEW 51 A £

J6 S h IS BRI, DL BB S AR LA R

AR, BRI b3k 273 57 2 AN R A T 0] 3

Tl 2 2 it RS A ORI T 5 TR RE 3 PR LR 2R

K& =mEL . Fik, E5 8T ZFEN

7 X AR A R VRS R S 8

TR PR AT BUE 7 e K 2 a PR, DARSRAS R AR

77 2O it 7 A0 (1 27 6 AV o
A0 K F K 8 R B 15 B B AU PR

BT EVE 1) TOPSIS PFUMERT ARG AL B R 1)

TR EH R A 8 TR bR AT T 1F

FHES , 45 R BRI LED J6URAME I %5 20 AL 38 7E

ANFEPE 5 T BT AN G R AR IR .

TR I EH Gk AR 3 Edf 1

P A FEAN ], DR e 45 R 2 1A A7 72 22 5 9 B n

T PN AN R 6 T7 2K 22 57, 1E 170K FH SR Bor-

da VL PA B 3 FPRA TR PR E A BT A S

PR, 78 73 R BERRPEAN T ¥R 458 R VRO (B AT

A5 S o @I ST — SO0 A 5 A S A 5

RAGREBY], SRS 4G 6 h iR &

AN T R

S 3k

(11 FEFHB 5% SO, 2 88 b2 2 a7 b R AR A e R 4
M1 o B 3, 2020(7) - 7-12.

[2] B, XIS, T RGR, 45 DGR SR T A A I —
A AR AR [I] AL A LA ,2020,24(3) :48-50.

[3]  BHBREE, APEESE, BUIRTR, 25 . 2005—2009 4FA7 5% R 45 <
IPATRAIE S SRR R R R )] AR ST, 2011,
27(3):29-32.

[4]  FREECRI R bR R A A SR B R B CAQD H AR IIE -
HJ 633-2012[S]. AL 5T s Hh EFREE R} H AL, 2012.

[51 Ak, AR, S EEbR A L b Tl 2 A5 e i Ok 7 A R
JeEr Ve BRI AL ABRER T, 2015,36(1) : 1-4.

[61 XISk HHK.FERREEHE S0 BT,
2014,32(10):12.

[7]  BEM,ALESE, IR, & AN [R5 A HE IR = o e
TR FE R SR S2 0R  S2MAI [0]. PAE A PR R 22 22 4R (B AR R 2
f%),2010,38(5):125-130.

[8] TEHW, B8, ALk, 55 R E A BI K H i % bk

KR G TR LT] . P E BESE, 2018(10) :35-39.

« 44 -

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

ASlpah | oF i, PEEET, S LED $M X 3 Si4N K A RRE &
A& A BARR I Rz ma (7] AT B 22 5,2020(4) 1 1-6.

=S YL, B Bk KB, 4% LED ARIARN 66 H S 25 2 i
O R0 [T]. P AR PR K 5 4R (SRR 2
fi5),2018,46(7):132-138.

MWL, 1 25 Mg, AR 4k AR, 5 A Rl BORh et H b iR & 2 nE
775 KU &R 1 R2ma ] . PG bR 4R, 2020,29(4) : 570-578.
BRATZS, RIS 2, A2 3600 . LR A VPN 7 VR 4 S B e it JiE 7).
AR}, 2004,7(2) :69-79 .

BERSE IR . 2R A VPN A SRR [T]. Goit 5 T3k, 2004
(11):119-121.

AR EEA VRN IR P (R AH DG 10 A 5 P R [D]. AR A
B K %,2015.

RA U, WO, AL, S T E R i ) 2 MU AR [R) 36 06
T B At T L[] ZR AR R 242441, 2020, 51(9) : 34-42.
INRIFE, SO B 5, & AR K A IR S O AE Bt 2 kL
N FHRCRI]. TR EREE,2019,32(9):38-41 .

JERERE ARG , 2k A0 SR IR A T 2R G VRN AN [R] it B L
2 01 T [I]. A0 K 2R CE AR B RO 2006, (6)
682-684.

BN B S R ELEE VAR ARG TR S HFREAR,
1994(9):18-26.

WF: . ZHRBREEE VN R BT EVENT[I]. Gi it 5 v 3R, 2006
(7):17-19.

Jewa, MR MR R L G AN T AR RARHE R
Giit 5Ye,2015(2):12-15.

TR I I S A LR A VPR b B [3]. W S AL, 1994
(6):56-60.

KR, O, mKE . LT TOPSIS 59 (215 K9 1 1) 75 76 %
PN FE[I]. AR AR 2R (A SRR 2R, 2010,36(1) : 81-85.
TRARE, MRENN, 223505, 55 B T Borda YA BN ASH GV
7530 S F R FH A FTLT] . o E A A2, 2017,25(2) : 165-173.
X BEF B Borda V2 (1 40 A VAR A LE AR B BT A T (¥ 92
FA[I]. Wik, 2018(3) : 38-41.

PR, THES, AR, 25 N TN UV-B 48 IR M8 iR = %
Ak [I]. H EREE, 2020,33(2):31-36.

FeRa, T, S REBL, S | 15t 3 40 AN [ I A7 s ' X A Ak
A KR A R[], [E 2, 2021, 48 (8) -
1504-1516.

FP FERRIE 7R R A [E) R Bk S i = 2 0
T2 ] EE A R 52,2021, 58(2) :294-303 .

FH, Dk, R, & OR R BN EXT H 6 5= 7 il A se
5 6 2% AR B 82 W [0]. 10 75 4k B 5, 2020, 48 (19) ¢
125-129.



