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Abstract: In order to improve the quality of mathematics classroom teaching, to develop stedents’ innovation
ability, and to promote the teachimg methods reform of higher normal, this article makes a brief discussion on
the urgency and necessity of using the discussion teaching method in higher mathematics teaching. It explores
the conditions of using the discussion teaching method, and claborates the practice process and good results of
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Qualitative Relations and Its Applications

WANG Lan

{ Department of Mathematics, Mudanpang Teach ers College, Heilongpang 1570012, China)

Abstract Baseed on the existing qushitatne mathematical caleubnions in relvant releremes, we
miroduced the definiion of the qualitative relations, investigated its basse properties and defined
some operators over the set of qualitative relations. such as union. intersection. difference. and
composition apemtors. Fimlly, we gave three bass of qualitative synthetic evaluation, and
ealablished memsures of qualitative synthetic salustion controllal by principal Betor. AL the
aame lime. weapplied the such measures 1o practice issue
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PR ER RIS L M iKE.

2 HREKTHEERERI RIS ENER

2.1 WA R R RIOERIT

BT EWOCTRBULMTAE, XEWENSHF T, AOFW. BREFBFANE
I T 452 2 B S B P £ 0 T 368 4 40 3 S0k 9% SRR AR, £85I IS GDPx,
WL =g B A GDP R (%)zy; ADFMEREREAOS BAOKHE =5,
Sl Rk A B B O BB TRz, B R O SR TR O T A 0T A
BHEBEFEW o, BTAWFLEER AR o6, AMBHEENTRA (Flor, SR
WFR zp; S B IR AU SR AL KB S S WY . M BT RERE
FIOCRR 22 0 B (9 ) B

A—BE CGRfith ) =@ RS T e 2, fhr R T e
BUAETHRTHSHN, e, ERATREREFRERE PMNTECREA & A8 0
SRR R eyl (bt R, MDA M R P i B B RN A T i
e B, A E TR, REATASR ETH, &0 &+, REFEAOHEE: RR
AfgHir A SHBBRARTERKRAZ K o, SHEREHSHMRFELFTZE .,
# 11 .

2.2 MK TERSFN G ENES

AT A, MEE L BANEFSE. A0, £iF, N, RESFEHOER, LaF
HRErmesed, i BRGER, SRrRet At s Tl BRA KA RSR
“EAHERE R, WA ERRA" # A, SR AMEE REATIE A, TR AR
Shorie 1, DSBS A R B K TR G RO, AR, X Pl B Tt
BAERAMME TREMNTHEF A6 LA RTRRE, X T TRt
KPS R RE. Wl L ES LR DIERERS AL ERSSTIERE LG
BRI RGN LA M M TR R, MEREFETAREL RSB B
AL ST R T (5 B E A (o, (B Ao S 7 i By, TR S B8y £ Mo ey
FRIEM A &0 RS A5 M Bl P2 ENRE et TLRESHEEY
fa PR RO R EAR M. WA R R R TR RO R PR LR
R, SRS RHEF RS, s ARSI, ASCHrR G X PR i, Ahax A7y Bt W, 1)
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3 BT EMRLATREERN RS
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T R & A6y 2011 SFe RS BOR. XL FAoONEMBEMESTE, A0, £, 5

71



EH 3R S 20 )b B 1 B ER

65 BE ETERS — KEXMEN R RITE MR LA TES 45

A AR R, BT LA A M7 —f R BUHE KT, AR TRELES 12
TR RAR. A T IRWE T S T T-fF g, X BEETHT A 480 & i by -1 K T 208,
Bk, AT R KRBT EOER, X HEE T HENES, Re RS PR B2
B2 IR SR

Iy g I
Iz Iz =+ Ta11

Xo = . =[:: T3 - zn]
T1a,) T4z 0 Fial

R (i =1---11) JR 8 § PERAHERR
HIK, AT kA ErEIg o RAER, HEMFEGETREEL mgeah

T3 = (240 — Fi)/si
He

1 & L
ﬁ=ﬁzzﬁrﬁi= ﬁztﬂﬂ—ﬁ}j

i=1 F=1
HURERFO LSRN ¢ 2 - o, AENELRL

1 BETHRACKTFHEGEEREEHES

x T3 T3 T3 ) g Ty Tg Ty 10 Ty
1MRIE 0.00692 088239 -0.61513 0.59023 0.27523 0.06134 0.038561 -0.47376 0.93166 -0.61162-0.66658
2 FFHMIR -0.57521-0.01618 -1.32809 -0.68131-0,06529-0, 15801 -1.02776 -0.65091 0.93166 -0.91926 0.36768
EBLTL] =0.39774-0.28648 0.29491 -1.00506-0.40581 -0.49871 -0.24184 -0.46514 0.93166 1.23422 0.47148
AW -0.34920-0.40337 1.28031 0.13031 -0.97931 0.22460 0.34027 -0.09886-1.04459-0.04761-1.00800
5 Tl -0.23582-0.6T367 0.31230 -1.10006-0.24451-0.90941 039419 -0.407T83-1.04453 -0.457T80-0. TR0AS
6 B 281587 1.38647 -0.44123 208652 0.E4874 1.BO083 1.55880 2.13240 0.14116 -0.91926-0.59419
T -0.62011-0.73211 1.58752 -0.7R075-1.73204 0.42470 -0.97627 0.73883 0.53641 1.28550 -1,23561
g {EANF -0.44001-0.56409-0.48181 0.09375 -0.96130-0.20803 0.34116 -0.41300 0.93166 -0.81671-0.09755
9 -LEH  -0.23697 1.02120 0.00508 0.27143 -0.47740-0.40871 0.28558 0.15150 -2.23034 -0.61162 0.24387
10 $EFHT  -0.22409 0.46598 -0.20938-0.30914 0.02432 -0,49871 -0.54520-0.21521 0.53641 1.64441 0.35768
11 B -0.62110-1.90098-0.12243-0.28720 1.17133 -1.16610-0.41914-0.91415-0.25409-0.76544 1.85087
12 1k -0.68448-1.22888-1 87295-0.86557 2.13913 -1.34345-2. 11551 -0.97275-0.64934 0.05494 0.01626
13 MAEILE -0.245092 0.66323 0.00335 -0.11976-0.44165 0.B6ET4 0.80840 -0.53452-0.64934 -0.T1416-0.66658
14 FEMAET) 2 31587 1.38647 1.58752 2.03652 (LB4R7T4 180083 155880 2.13240 0.03166 1.64441 1.05007

3.2 EhANEKTENERSES

FIF spss17.0 BEFP M ERS @4 L ERSEIR 2 K 3 8 2 HEEREMNHE
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¥ 2 EREXHRBIENE
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xy 1.000
xz 0698 1.000
z3 0262 0139 1000
xq 0899 0719 0218 1.000
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ze 0824 0732 0446 0802 —0109 1.000
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z0 0138 0079 0527 -0038 -0.]08 0135 -—0.109 0302 0.342 1.000
r 0169 —0.087 —0.018 0.160 0494 —0118 0011 0014 0195 0232 1.000
¥ 3 RHERFTRRERER
o Eulies o T IR A
&t TR RER it ik RE%
1 6.051 45.921 45.021 5.051 45.921 45.921
2 1.935 17.590 63.511 1.535 17.590 £3.511
3 1.629 14.811 78.322 1.629 14.811 78.322
i 0.956 8.691 87.013 0.956 B.691 87.013
5 0.506 5.420 92.433 0.596 5.420 02.433
(i 0.428 3.803 06.326
T 0.169 1.535 97 860
B 0.111 1.008 98.869
9 0.091 0.828 99.697
10 0.031 0.283 99.980
1 0.002 0.020 100.000

%3 RMAFEMSRETETREE, ARPLIFS, EMREFEE3 85%LL L,
FORERR 4 M ERS, TENTRERBFETMERNT 5+l RERFEAR
RAEBT 92.433%. RIEE T ERMSEMMIER &, TUBE SN ERH B, 55
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Fy =0.185z} + 0.157z] + 0.084z + 0.179z; + 0.001z,+0.184x] + 0.165z, + 0.183z, +
0.040z, + 0.039z!, + 0.011z!,
F; =0.145z} + 0.022z, — 0.360z] + 0.155z, + 0.475z, — 0.058z, — 0.036z, — 0.031z,+
0.031z, - 0.175«,, + 0.280x,,
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F3 =0.019z, — 0.1322, + 0.172x, — 0.068z) + 0.084z, — 0.037z, — 0.173z, + 0.056z, +
0.362z, -+ 0.503z,, + 0.369z],

Fy =0.020z, — 0.189z,, + 0.418z + 0.025z] + 0.138z] — 0.198z, +0.199z], + 0.045z —
0.748x, + 0.070z], -+ 0.4127],

Fy = — 0.152z] — 0.268z, + 0.181x, + 0.099z] — 0.421z, + 0.003z, + 0.546z, — 0.315z, +
0.488z; — 0.607z,, + 0.597z],

ML EFE A8 A0 RYUTLAR ), REEEKRHT, F5E 7, FLRER £ 58
T 5 2.2 Wikl —% EREGEMSRS (I 4) B9 e HIRE AT H kN, Frild
Gl A R AR E AT SRR A B A TR S A LT R A R A
AETTHERF, BT R BRI R.

¥4 FREERGVIE

Frk o s 2 il 3 il 4 s 5
1 MR 0.125 D.424 —0.492 -1.412 0.192
2 F IR ~0.670 0.615 —0.044 —1.407 0.684
3 —0.397 —0.522 1.282 —0.208 0.262
4 W 0.038 —=1.295 -0.670 0.854 ~0.046
5 TP -0.565 =0.560 —0.759 0.859 —0.000
6 kB 1.927 0.927 —1.246 —0.739 —0.682
T e —0.110 —2.189 0.846 —0.535 —-0,791
8 kM —0.271 —0.185 ~0.285 ~0.920 L.755
9 @ 0.037 —0.0788 —1.244 1.633 ~0.474
10 $ 1T —0.175 —0.008 1176 —0.343 —0.925
11 M —0.944 1.206 0.645 1.497 1.623
12 E4k —1.448 1.591 0.227 0.007 —2,087
13 BEiLH 0.171 —0.395 —1.164 —0.067 0.366
14 BERER 2.282 0.568 1.730 0.870 0.214

4 ETERSHBIHBXEKIN
4.1 BT KEKS 1T G MR SRS S R IE S|

kL% 4 o 4 Sal T 0 RO T4 B P HK T 09 £ L8 0 h IR G 3R, R ES+
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4.2 {HHXBRY
RIECE Y KA P RO ERARAL T .

min i (B (k) — ()] + - max i Brq () — Ak 1

Bral) — BRI+ p - max s [Bra () — 71 F) W
St § BRI i A, § = 113, k BBk AERS, k= 15 G(b) WIRAEE
516, SEHHEI fra 7685 k ERSBA LOSRIBE 05 0, 1 ua 635 & by

FHXRER; p HHBERY, 0 < p < 1, HELEMRBAAIEHEAKT EH XL,
RECBRNCZ 195 B, — p=0.5. AL minmin|84(k) — A (k)|=0.011,

max max |f14(k) — 5i(k)|=3.73, FREMAR (1) BFRRRWEFNE 5.

Gilk) =

%5 XERNIEN
P4 Gil1) Gi(1) G(3) i(4) £i(5)
1 Wyinik 0.466 0.934 0.608 0.452 0.994
2 FFIFRIR 0.389 0.981 0.516 0.453 0.803
3w 0.413 0.635 0.776 0.619 0.981
48 0.457 0.503 0.440 0.997 0.883
5 LR 0.398 0,625 0.559 1 0.865
i 0.845 0.844 0.388 0.540 0.679
T R 0.441 0.406 0.947 0.574 0.654
B {EAN; 0.426 0.717 D.484 0.513 0.551
9 -ta 0.456 0.747 0.489 0.714 0.735
10 HFHL 0.434 0.741 0.776 0.609 0.625
11 0.368 0.750 0.962 0.753 0.573
12 &k 0.335 0.648 0.557 0.687 0.450
13 MBS 0.472 0.663 0.499 0.669 0.930
14 £4551E 1.006 1.006 1.006 1.006 1.006

4.3 HHXEE, SHFEHF
PR S PHRREULEE, (FE PR, AT HE B RR ARy —
TEEaE MECRS AR FE BB is — RN Aork it Rasth.

.= E Ek{i{k} {2}

o r R HEE 0, 525 5, BYRIE, ¢ = 113, & X (k) B98LE,
k=15 AWK PHE LT ERD I ETMRE, 759 &1 = 045921, g9 = 0.1759,53 =
0.14811, g4 = 0.08691, e5 = 0.05420. HFEAA (1) M 5 FIWTHI| EHESEEHEN D
KECH, W# 6.
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Es BRI YOy 0845 TR FARIHY 0.466, BRETREAT. F\ EA5HE ER
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7, KPR TWARIR. S IR RO T M SR e 3 B 20K T A B
R & E AN . FoA T, KRR E TW/RIE, WU Fy, Fy 2, BI1E 25,20, 21
FE. LSRR BUE AR, KPRH S SRBUEACT S AR, BTLh K e etk
SR R AR R RV, MREHER. 2) MK TRATH RS,
I 5 IR R L K 5 T 7 A G T LA DR — 0. A — E DRI 14
KK, fHEEK, RUADE, BRERLR BN, U AT RS FHT RIA TR
f. B LA EE AR SE (L D SRERAL RS, B T SH 55040, I ACR B (L BEI AR AL
BT, EHEA MR EUE LMK, 3) IEPK L, KBS, AARIE, BRI, $EFHT,
AT AR AT- 400, ARSI E s B £ WA B AN, M, HAHT E B8 A
RSV B A, O R R A AR, ARWSLL L G, B HEAI, 17
LB RBLACTARR BN, X 5 E MM, Rk, &, ADRNERREIAL,
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%6 SRTHESHRECATINXKERLHE
B PRSI ro  FEFHFRF FE PR re  BEREF

1 BHRiEE 0.561654 2 8 AR 0.467112 12
2 FFEIE 0510693 8 9 -t 0.515225 T
3 mp 0.523123 5 10 #FHT 0.531384
4B 0.497848 11 11 B 0.540026
5 ZLREL 050838 9 12 igdk 0.434907 13
(il 3 0677585 1 13 BBILE 0515872 i
7 0.409311 10
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Comprehensive Evaluation of the urbanization Level in
Heilonogjiang Province Based on the Principal
Component—Grey Relational Analysis

ZHAOQ Wen-ying
{Mudanjiang Normal University, Department of Mathematics, Mudanjiang 157011, China)

Abstract: This paper built the level of urbanization evaluation index system from urban
and rural. Since the principal component analysis grey relational analysis had their respective
advantages and disadvantages, it combined the two ways to rank the every city of the level
of urbanization in Heilemgjiang provincial after avoiding the disadvantages By analyzing
the results, some suggestions were given about The future direction of development of the
urbanization in Heilongjiang province

Keywords: wrbanization; principal component analysis; grey relational anslysis; compre-
hensive evaluation
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[5] BXSCHE BT AR GM(1L, D RIZEAEPHT GDP Sl 1 S £ 1 s i 5 A
iH,2018 (25 —AE#)

fREEC R FEMLER SR Vel .48, No.1
20184 1 J MATHEMATICS IN PRACTICE AND THEORY Jan., 2018
: FEAF

ETFHRMEKMLN GM(1,1) #EZEH T
GDP fiilll <y 5z A

HAEE B A F KRR

(HATHESFE S48 $4r BT &I 157011)

B B 4 CDP L EREEFLREn g ElEREnTREEE44
FEghFEdTARSHM MR AAATEREMTE SN NS FRE.
ETib, st BHGE GM(1L1) BT MM #RERTTRES, 837
FRERLE GM(L]) TRAE H AU FEAFEASY GDP %, HHRHE
s GM(1,1) 3 54 GM(L,1) HENTHRERT o tepar, R WFE
EHETRMBERE LA TRSHNE FAAFFMEALEH CM(LL) A HHATH
FELEHNGDP #ATESHE HHETNERE S HTREHATEFFER
WEFI ¥ Hauail

XK@ dAI GM(1]1) 3 GDP; #EH

15"

AN LETRBILAE HNE, 2R, K%, B 4 MIE, B8, TE, KT
O, B 5 2 (). SIRP MR R, SRS, R TER"
R TRES, UTFPEBRMETAR M08 E2 8, RRIRILE R 0 R
Wl HE AR, . HE=REREGE, G111, G10 FREEMURFE, B REHR
TR, EYMREGHEEK, REEEH. RETE—4 <256 WA HER
MR, BAREASLH 2 ReFH EEAREE. HS 00 SRR BERER, 02
LM R AR, i 5, HALEN S A T RER R, 2014 5, BE PR, &
MBSO . BEE~RE, M ET R mEs 52 2010 F4 213, 2.05, 1.7, 1.9 1,
SFLEARRR. KEZERSEHE 3 it KEABEAER 1 FREEEL HWE
MRLEL E Tkl 467 P, BB R R EH, RS AKXES L, KX, B HS
FAE R, EERSWRITE AR ES Y, WY& HE N d B .

£F GDP e 4 X3 & BAes H A EMSR BN B TANREREEE

CHRE 38: 2015-11-29

BEHE BHTEETTHFESAFTFEE (@saMeYQNDod), HATHESEET -BHAE
(YB27003); HATMMERNENENE (16-0G18034); 2006 R PGS 0FISEATNE
(201610233010)
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EHH17, R HE S T A RN R B o) HERIE, AT iR T E s B, R
MiEdEMERERT NS EREERREERNER. YEIRENTHERKER
FEPEXT hfE, “HAEL NARZEREFRFaARE, KamMEEEIFE
FERMBAS T AR 1Y, MBI GDP M B 7 =B AR % GM(1,1) A
M8, R UEGE T et iR s MERRERR R E LR S RAGBERRE
T, {ELREFU -5 SR (0 OB TR B A A B2, 3 T #E— Bl iR, &
SCRI R RS GM (1,1) SUELE R REETIRALe BRI 2006 52 2011 SF4EFHI Y
GDP #ATHFR, HHERNE S LR ERTHEST, B THAILE GDP XREHREMH
REMAER GM(1,1) B8, 3 HRREISE 2008-2013 FHIEHMRFH LA GDP #iH
TEmMBEE T, 7708 o R 6 S5 £ RBOEH & R MRt MR R 2%,

2 &4 GM(1.1) A%

RGEFMHERG - RFIKANS TRAMMN S EHA, %2 GM(1,1) #4, @ —
TR FREEA e S, 86— TR AR GM(1,1) #IA H i E—1
A REFIT XO©, 4

X0 = ‘{:I:{':]‘:I (1), i (2):+-, zu}}{n}}
X RO fE—Br R S5 (1-AGO), 7§
x[” = {EEI}“L 5{1}(2}r' | milj{ﬂ'}}
= {z(1) = £901),2(1) + 2@(2), -+ , 2V (0 = 1), 2V(n),}
H .
(k) =320, k=1,2,-, n

R R RS R0 AL BE, (IR S EOa ALReY S, TR R L R,
FAEREF XY g —Br LM

diﬂ +az'’ = b
i D RIS MATLAB S04 T T 5B HF (a,0)™:

(a,8)T = (BTB)'BTY

-z{0{2) 1 z(0(2)
R O Y I L)
—zf;J{n) ] a:{m‘{n}

i 20 = {z09(2), 29(3), -, 2V (n)} Jp XU RAMHEAERFR], 20 (k)
(k) = %{x‘”{k} +20(k-1)), k=2,3,---,n
LN A=kivg o) 5oF
() = (zV(1) - Eje"“ -

B|e

HibFRFe.:
(k) +az' (k) = b
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14 HUEH, % ZTHREMRLN GM(L,1) MAEEHRHL GDP B F8 W H 3
159 £, 000 ' e e [ i R P 21 g«

20k +1) = (z9(1) - E]e""‘ + 2, k=12...,n
BEHBNEERE Y-

#F0(k+1) =2 (k+1) -V (k)

3 HREMRLE GM(1,1) #WE

3.1 AR ERNNE T REHEL

Hy B S K ARG RN BN, SRR 525 o f b, i
B N AR B FEYE S RE k), ATTH RIS 20 AR STINMEN X
BEE. FHAMAE:

FERME k=1, k] LM = 4oz = b AR RESS: [ = dt+a [ 2dt =
b, #E—HH

k
k) - Mk =1) + af zMdt =p
k=1

AT e s R LA W o A L A S S B R A iR 2 TR E T A (k) =
Ha (k) + 2 (k—1)) REBE [, 2t (6)de, BT B/t FHRES £882, RiheR®
it 8, Wik X EEN T

EHP GRGHIEF X = (z90), 20(2), ---,z0(n)} 8§ 1-AGO FFIH XV =
{=1(1), 20(2), -+ ,.2W(n)}, F 2@ HFRHBIER 200 (k) = geo—1), Wl XV R IFFIK
HYOE R o) (k) = Ge*l*~1 4 C, FF =V REFWEHE R o (k) = Gelk-1 4 C, W] X°
MEFEIEBIER O (k) = geole=1) Heh G=g(1 -e)"}, C=—Ge~®, k=1,2,-,n

EEREY Ok = [, 200)dt, FEHE 20F) = Cer®-1 4, ¥ 2(V(k) =
Gealk—1) ¢ ¢ #E N z[‘]'{k] - f:_, m{l}{ﬂdt -

k k
Z1(k) = j W (t)dt = f (Ge**=1 4 C)at
-1 o= 1

(1)
= écmﬂf*-” - Ge?*-) 1 C = i"{—u:ﬂ +C
H#A o
zO(k)

FO-1) a

MTTREI S8 a g1{HH:
a = Inz'" (k) — Inz'O(k — 1) (3)

HhLREERE C X,
C=-Ge®=g(l—e*)"? (4)

I e BAMN T 20(k) = ge*l™ 1), 55|

—alk=1} Itﬂ] k _
g =zl (k)ealk-1i ==m}{k}fz{ (k) Ji=k

Ok 1) ®)
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4 BEHERS LR E
¥ (2).(5) HA (4) 287
k) 1o k)
C==®mr—g) - o=
_ (D)2 1
= {20k - 1))F ] _ '{'Efln (6)

_ (= (k- 1))*

- 2lO(k))E-2( (210 (k ~ 1) — z(9) (k)
£ B s g R (3), (6) fLE (1) RMBIH T RE S

20 (k) (z' D (k —1))*
(k) = + 2
Inz® (k) —Inz@(k - 1) * (=@ (k)}-2(2®(k - 1) — (k)
3.2 Wk{ERLH GM(1,1) FiRREYER T
AT 3.1 Wittt RERA AN R 2V (k) + o'V (k) = b BBIFH R _TRAE

HEy LM 4. (4,07 = (BTB)'BTY K

-z002) 1 z(®(2)

-213) 1 z9(3)

—z{;:'{n} l Jr':":'-{n]
PNGE ISR E 2k ok : )

ﬂfl]{ﬂ i (Iw](” i E]E-w[f-‘l} & =
il TR,
9 (k) + azM (k) = b
L[] A R
#FV(k) = (='9(1) - E}E_““‘_l} + E k=12...,n

TR B A

#00k + 1) = 2 (ke + 1) — 2V (k).

4 WRERLL GM(1,1) MBEHAIH GDP PR

4.1 f£1£8y GM(1,1) MBI SEEE GM(1,1) MEEIBIR 17
A AT AL AT 2006-2011 4E4EFHL T GDP B HETIRE AT, [Foh FFH) sk 108 (.
fZ7c)-
# 1 2006-2011 FHFAT GDP il
fEGF 2006 2007 2008 2009 2010 2011
GDP 34710 420.50 501.10 608.40 781.00 934.80

EF el L RERG MRt RS MATLABT.] S BEMTMHEE DT,
4 GM(1,1) Fii#A Y.
£ (k 4+ 1) = 1791.1169e"2°5™k _ 1444.0169
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14 iR, ¥ ETERMEREMN GM(1,]1) BEEH T GDP WM sH A 5

WRERALEN GM(1,1) BRI,

# M (k + 1) = 1495.1319e" 19696k _ 1598 0139
48 EARF G S LR HIRE A R 20072010 SE4G 6 PR R R DL 0 B0 B T F i
AR 2012-2013 ) 700 04 ¢ . 3% 2.

¥ 2 AR SR ENE
F LR MRS GM(L) RN RE W RS

2007 420.50 409.23 420.50 423.21
2008 501.10 502,73 501.10 515.15
2009 603.40 617.60 603.40 607.41
2010 TEL.00 758.71 TE1.00 T63.91
2011 934.80 032.06 034.80 930.12
2012 9814 1145.05 981.4 113248
2013 10926 1406.67 1092.6 1378.88

M ERBUR AT LUE W R ALY GM(1,1) BRI AR5 GM(1,]) HAERETmA T
SITH G, R RS TR P R BT TR, SRR A
FoAEm 3, M RAL)S B BERL ZE SRR BT P &9 Ho P4 GM(1,1) SR E I M mR B 5 (R

F 3 FEEEMHAITH 2012-2013 £ GDP ¢FRgNER RS
dr 7 GM(1,1) 8 WFRECEE GM(1,1) 5

2012 0.167 0.154
2013 0.2875 0.262

4.2 fR{L&Y GM(1,1) MBXMHAIH GDP g
) A B Ak i U 22 2008 4E -2013 SE89 4 SHT GDP 9 ICER U8 19 X 2014 4F -2017 4F4Y
GDP S Hi Ul T & o, FB HUER T MBI Y 27 (k+ 1) = 4806.8334¢% 12983
4305.7334.
EFF L 2014 E4EFHT T GDP LIRSUEEE A4 % 1166.9 S5#UEIFIR 0 HF B RWNH

By.
4 R 2014-2017 4TI GDP HFRRIE
i 2014 2015 2016 2017
GDP 1186.50 1328.15 1486.50 1663.935

5 EERHIEFHERE MK ARELIRRI

R ER AN A RAER, FRJLFHFHTA GDP FHRRF 11.9% diik. 8
T T, dtimfTRRH IS F i Bor e i LU JL st il

1) KA KRR & e iR S Fp e Rkl LTS Bl R LA RBNRHE,
HOXE, TERFAE, ZHAEL, ENBEAE SRS SRR, LS. FE. it
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6 MESHETRS NN 488

BEEE, OWE, LTSO8 MR RIL e eIk R2g Rk, Fr
B MFEE. . HAREMEE L e L R, ST RRE L, HR
RIS S, MM EL R AR RS NN, SR, Rk, Sl RRER, B
ERARRML, E—H LSRR R RASRA L ER, ERAAKS ST
B AL RE =l

2) EATESARIRE. SAHLRPEEAMERNSR, WES0RER, KiFRHk
PRAEM. BRELFEAL WA, Ak, 1, |, M, 40 @RI G, TEQRGENS AT P Shey BEIE
W5, T ARE R A S SRR K0 E AR, ATt — Al S| S E
WAMARRI AT S T MBS ARV RE R E, Mt e LN RE =
e, b B b AT SEAETERAK SRR, B e el feA i Aesk B AR
W i GRAEE, BEEE" $EEAR Ra iR WieRMl, o Bk
By Aol e i S A e, ORBEARE B AKT L R Bl e e bR R S B i
W H 4.

3) Dotk S A, SR AR R . A T B AR E . T, BN,
R, RGBT, B, FARLEAMHIEYEHAKRER® L, ARESHERIRIL B9
A, HFRI TIELSHR AR, HRRE SRR ARrra™L, ShELriLE
B REEE B R IRt R LA AERMER RO AR SER
FE, IR RRAES YA T AL AT R A R Ik, 55 07 B O T i
BUFTIESY, R b e e B (R, REREEE ARG TR SR ROT AR, IR BT AR
hEREWET. AT HERE. FHHRSA RS SHAREL EETIESERE
FIRE, REEAE LS.

4) MEREIMET. MMEFEBELTEFERT - AL HEERROMA L]
EM RS FEAEA RN, —AReEMERERNE XN Bl HAHLEEH
B MRS TEWE T “EBRITHESH, Bl At o), AR T, i
A BT B R, IO BN B, W MBI — S S| PSR e By R A
g SECE R4 08 #- 8

5) iR e . RPN TSR EBAT B FNRAEER, 2K
TSt S A R Y A A IR, BF LA IaAL vy w5 SR e LK. FTE M LA T LT
HF: —REERGLES BN RE LE TR ALRRER, IS HRS T
FER MR D HE W AL A A, RTHEREEORT . bl Bt 2261 T 89 15 L AL R AT 8 BT
B2 M MR G ER L —RmREST i, N ETREEN, =R
EH MR, iRk, MERN S ARTENE R RS, LR I A RE
Sl m A9 £ B

e ol

(1] TERE. KRS (M) BRI SRR M, 2002,
(2] M, N 0. KON SRR (M) 0 B, 2000
(3] xIBe, TRWE GM(1, 1) MEMEREER (1) LF RETHEMEESTE, 2000, 5(20): 12-17.
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1 HIEW, % ETHREMKEY GM(1,1) @RIEHtFHT GDP BMb R T

[4] HLIEH, W% BEIL GDP HIMpo S SUR T BS54 [J] B ey R A, 2012, 42(19):

5] géﬂl. BELS A GDP HEMENEWE R KEXBIF [J]. BEHERS5IE, 2013,

6] ;?i:li:u;; #dtE GDP MiMMUFRIARAEMERS T [J] WFATRSINA, 2015, 45(5):

7] ﬁi‘?ﬂiﬁg#!l AR R I b S T B e e e SRl AT [J]. MEALESHTRFAL. 2015, 10: 131-133.

8] BF, e M GDP ZRAHHMEMNRIERMT [J]. BPELRT AN, 2009, 39(10):
32-36.

[9] $tFHT RS HE R (bttp:/ /www.mdjtj.gov.cn/tigh/ 10mtjgb.asp? param=3)

The Application of GM(1,1) Model Based on the
Optimization of Background value to the GDP Prediction
in Mudanjiang

ZU Pei-fu, ZHAOQ Wen-ying, XIE Wei, LIU Fang, ZHANG Yu-jiac

(School of Mathematical Science, Mudanjiang Normal College, Mudanjiang 157011, China)

Abstract: GDF is an important reference index for making strategic objectives of regional
economic development and macroeconomic policies. If this index can be predicted accurately,
it would contribute enormously to making scientific and effective economic policies for the
region. In view of this, this paper gives an optimum analysis to the background value which
can affect the forecasting precision of traditional GM (1,1) model, and then obtains the GM
(1,1) model with the background value optimization, Based on the GDP data of Mudanjiang
in recent six years, the paper compares the prediction error of the GM (1,1) model with the
background value optimization and the traditional GM (1,1) model, and finds that the former
has better improvement in prediction accuracy than the latter. Using the GM {1,1) model
with the background value optimization, this paper predicts Mudanjiang' s GDP in the next
few vears, and gives the countermeasures and suggestions to improve the economic growth
and change the mode of economic growth of the city.

Keywords: mudanjiang; GM(1,1}model; GD'P; background value
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(6] SWrBA) U FFAFHIT R T RERIVE BT, $ s 5 INR 2016 (5 —1E#&)

L ETE S Y Rregp LR SR Vol.46, No.15
2016 % 8 MATHEMATICS IN PRACTICE AND THEORY Aug,, 2016
BB AR FREFNIB A ENER

I M E LK RLE B
(1L $ATHEER §EH ¥R, RET #A4T 157011)

(2 wFERWEAS SERFEN, BT %K N 150025)
(3. LRB-EK% £, ¥ 100001)

W E AEISERT XA LN RS S MRELT R ST
BHE ETHEABNFENMEN T AEHTHARTHRENATRAEATY
EIH EVTESNFNAERNTRIBHEREREZFANERTHR. RE
EATESRTHREFSE TR

KWW ESET A RBLIEE ERENT; £

1 5|8

B, XTI U EAGH TSR R B RREREMAE 1. TR
PABRUEFATERMORRE BRHTEEhRSEM LR EF0TE P9 2 waEin
TIRHRELEMAR ) LFFR.

S L BOFIET — 2B T SR LR RO E SRS B e & B R A
SIERES SN RN ESEBHE £ T ESNTFRIMENT, 85T RANT
WEMMT RICHE SR, T T LI 0036000 F 52 SURAY 76902 (100 i o 3t
. B, W T EBHTHMRASTRMR

EXTSTEE T AU

{ w22 — pta)+ g [ Ha o ola Y =0

wlo, ) =wyp(—a,p) p>0;0(-a,p)=wpla,p) u<o

Hbw Wi REME HAERRSENF R TPTRAEST LA LB ANT 4
FHE &% 0N [6).

LM B = L'(R) FAMN Q = [~a,a]x[-1, 1], B lellx = [°, [, le(z, 4)ldudz
Fr# L Banach 53 (H],

B, = {p(z,p) € X|plz,u) = 0}

B* = {¥(z, p) € L=(Q)|[Iv(=, w)ll = sup(s uyenlt(z, u)l}

B} = {¢(z,u) € X*|¥(z,p) = 0}

RIHT A:Vp e D(A) , F Ap = —p2828 D(A) = {p(z, u)| — p2222 € L),
wlo,p) =wp(-a,u) p>0p(-a u)=wpls,p) u<0},D(A)s=X,ND(A).

NF B : By = Ap(z,p) = p(x, p), D(B) = D(A) .

BN 2018-12-71
MRMIIH: AR SRS REIE (150830); HAHDSESRBARNEFSEWE (QN201608)
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270 EEHLTRYE LR 46 %

BT C:Co=g [7, H(z,p,u)plz,p)dy’ .

THES AW HEN IR E

EX® ENTROHNEE PR EMTER fcE FEgeC, W@ f<y.

WE 1 BT ANEUE DA) E X P

LA i L= C3e(n), M4EICM (7] T4, L X #E. SOATHE D(A) £ L 3
#. XHER f(z,4) € L, f(a,u) = 0,f(=a,p) = 0. HHHM XA p(o, u) = 0,0(~a, ) = 0, B
wla, p) = p(—a,p). B o(z,p) e D(A). XEXF | f-¢|—=0 (t—aHz— -a)

FREL,D(A) 7€ L sh#, & D(A) 7 X F##.

WA 2 IBNT (B+C) ELR D(B+C) £ X PHEF

8l hEH 1, DA) & X @@ Xé DB) = D(A) H D(C) 2T M, #&H
D(B +C) = D(B)n D(C) = D(B) = D(A) . Eit D(B+C) T X #g.

2 FEER

*E 1 ARFMENT.
iEEd AEEEES h(z,p) € X, (v] - A)p(z, p) = hiz,p) , RE c HEEEHE, 5
¥ > 0 B ELRE]
o(—a, pe~wlo+e) 4 2 f iz, pes & ~Fde!, u> 0
plz,p) = {

wla, plese=®) _ fh(r‘ s T

Y u>00,H
wla, u) = wl—a, wle =" + 1 L[ h(, perE-a)gy’
Y u<0omt H
"ﬁ'[_m ﬁl-} - [F[ﬂT H}B-‘;l = & .ir:a. .fl{xﬂ ﬂ}e%h".n}d::‘
H ik,
a8 1:i+r1,|- & o
— - [ Al e s’ 4 = f h(z', p)ed = gz’ 5>0
i ‘1; % ) /-a

_— h{z’ wedteragy _ 1 f h(z', wer® ~dz’ <o

plw—ew ) J/-a

dr ERTTLUHING, %38 u REREKAT 0, % h(z,u) > 0 B, o(z,n) FHB—TMR
M. f LY S X, T

ot = [ [ |———{—?._’T [ 1w et a4 1 [ nt e - pasd

pilw —e™ 7% -a

j:ul f_ .l' F{:f:j /:., iz, wjed & +)gr — f' h(z', we = -2/ dzdy

f .L p{w_ I{:Hi fa hiz', w)ex = ~2)dz’

gf é - s L i E

up.{n.r e u] -a

FE#:
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1581 5 o, % AR LN IS RN ER m

1
< f i j Hotelgy -—-—E—w:’ Wldz’
o —a - p; Wf =g M

< —{;—_1_—%_{ f jh(z’, p)|dz'dps

P*—; h[:r’ ple = -2dz'|drdy < f f f hiz', ples = =) dz'jdzdp

[ d#j;nlhm’#lldz’fﬁ dz<1f [ in wias'au

< an j{n Jh(z’, p)|dz'dp
BE: DIEL

P = .[ /:. #{:‘h: f h(z', p)er = **)dz’

< mfl f_JMﬂHHdm'dﬁ

=l ¥ Eit"—‘] ! 1 3 ! !
P2 [ i) dmldxdpimj:ﬁnlh@m}ldmﬂ#
LI £
PP apep< Lo [ [ he,wiaran
+ + + _T{w—ﬂ*m] o e 'I‘-F'

1 - '

+1"["-*’—";'T”_]jl‘} _/_:m{f-#]!ﬂ:&#
1

+ o [ [ @l
1 -]

+ mﬂ L [h(z', u)|dz'dp

1 a
ot | / W e
- oo _i_,,ﬂ I, W)l
B p(z, )l € so2emny 1A, )| BFEA, % v > 0 B, |F (o] — A) TRERHFHR,
ARBBENT.

®8 2 EBNT (B+C) HAMERT.

W EENT B=A-I WRTF [yI-(B+C)] = hI-(A-I+0)] = (v - A)+(I+C)],
foof T RRONTF, C HEARNT. G 38, % > 08, (v - A) T, UNFHR
HNERTF. W [f - A)+ ([ +0)) T2, BRNFRERTFHARR. B > 00, BT
[y - (B+C)] TR EBBF I - (B+C)| HERERT. SEBNT (B+0) HHME
nT.

BHE 3 AMGEERT A P B oA = 2R D(AY) = (v(x, 0l €
L=(82), ¥(a, s) = wip(—a, p), p = 0; ¥(—a, p) = wip(s, u),p < 0}
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212 BEHTRSIAR 6%

W VeeD(A) , VeD(A),
(o) = [ [ a2 y(g, azay

-/ 11 —dy [ 2028y g, )z

1
= [ —utetauie, ) 1t~ [ BEB o i
-

WEU ETFRAA, _
(A, ¥) = [1, —alela,w)v(a,u) — o(~a, w(—a, w)du+ [*, [*. p2ztl oz, y)dzdy
T

§= j: : plela, (e, 1) — p(—a, p)y(-a, u)ldu
- }:E: P['Pfﬂ.#}ﬂ'{a, ,u} - :P{—,]’ #}.w{__ﬂ1 #]idﬂ'

+ [ oo, m)0(a.) ~ =, (0,
RAD RS, BB
5= [ ot~ ) (=~ ) + 50, )90 ) — s (=
HAF S AR (Ap,¥) B,
(Ap,¥) = f l.u[ipif—n pI(—a, u) — wo(—a, pl(a, u) + wel-a, p)(e, u)

= @(=a, p)y(—a, u)) d,u + f 515' r#}‘ﬁiﬂ-‘s pjdxdp

& p 1 o(z,p) HERE TH:
{w!f(ﬂ, u) =wi(—a,p), u>0
V(-a,p) =wyla,p), p<0
4 S MRt fhet, BB B3N T MR B AL R, F (Ap, ¢) = (p, A") . @3t
ERFEL, TUBE: Ay =p2E0 B D(A*) = {¥(z, u) |24 € Lo(Q), ¥(a,p) =
wip(—a, p), g > 1;9(~a, p) = wip(a, ), u < 0} .
EH 4 D(A"), fE X; PR,
9 L3 D(A%) = (YluEel>(0) H v(a,p) = wi(-a,p), 4> 0; ¥(—a,u) =
w(a, u),u < 0}, D(A*), = X;ND(A).
£ X PER—TT v(z,6)  Rgla,p) =2+ M.
THERIE g € D(A%), .
W 25 - g e L=(0).
% p> 08, g(~a,pu) = £+ M,g(a,u) = ¢ + M, ¥ wg(—a,u) = g(a, u).
FIEETHE, % u < 0 B, g(—a, i) = wgla, u).
M g(z,u) € D(A*). X g(z,p) =€ + M >0, Wl g(z, p) € D(A%), .
XH v <g. F, hIRE DA%, X3 PIE.
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158 5 i, % RAr GRS IR FEAER 273

EH 5 D(B+C))s & X F3tR.

83 B2 D(A) = D(B), Frkh D(A%); = D(B*);, 2 6 FJLIBR| D(B*), & X3
wiRE P vp e Xy  FlEge DB"),  fiv<g. XANC HAEFANT @FEE
FED((B+C))s  EBg<f MMYWeX: FESeD(B+O)) Hy<g<sf, R
BREF 8 D((B+C)")+ # X] PHRE.

®HE 6 FBNT (B+C) B—AEM Co ¥R ERTH HILERFTHREN.

il HEBNAT (B+C) hWMENTMKRERT, B D(B+C)*"), # X $3£8, B8
HT (B+C) ER—TIEN Co ERMILER S THER, 0 (B +C) =w(B +C).

#5300

(1] BB, ERE EILAPE LANEFMHTE AN (7). B840 (A4, 2009, 33(5):
415-420.

[2] Sanchez, Richard. The criticality eigenvalue problem for the transport operator with general
boundary conditions[J]. Transport Theory and Statistical Physics, 2006, 35(5): 159-185.

[3] Mokhtar-Kharroubi, Mustapha, on collisionless transport semigroups with boundary eperators of
norm one(J]. Journal of Evolution Equations, 2008, B(2): 327-352.

[4] Latrach, Khalid. On the spectrum of the transport operator with abstract boundary conditions in
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Properties of Transport Equation with Generalized
Boundary Conditions

MA Yan!, LI Wei?, ZHANG Xin®, WANG Hui®

(1. School of Mathematical, Mudanjiang Mormal University, Mudanjiang 157011, China)
(2. School of Mathematical, Harbin Normal University, Harbin 150025, China)
(3. Department of Basic Courses, Beljing Union University, Beffing 100101, China)

Abstract: This paper researched transport equations in slab geometry with inhomogeneons
general periodic boundary conditions . We proved that transport operator is resolvent positive
operator,obtained the adjoint operator of the differential operator and its domain. Then it was
proved that the positive cone of domain of transport operator’s adjoint operator is cofinal in
positive cone of conjugate space. Finally,we got that the spectral bound of transport operator
equals to its growth bound.

Keywords: transport operator; generalized periodic boundary; resolvent positive operator;
cofinal
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[7]1 EXIET M-BRIL P-PHAE 2 ) M-I AL HRLRE , (BRI se Bk 508D, 2017.02

Hapmamy HWEMER SR Vol.47, No. 4
017 422 H MATHEMATICS IN PRACTICE AND THEORY Feb., 2017

T M- e P- FREZE M- SR
E B8 5.3 Ry

(1 A THEEMN HEREER, BAT 475 T 157011)
(2 HASESR T48FFRER, S2T #7411 157011)

M R ECA M ENLAUFEATREML AT M- SRLBRERR M- &
M P- AERTHRL FET M- S8t P- AARTHER, FEXT M-#
B P-ARBERFARTEARTEN, FIEHT M- AL HRENEUERH,
BE M- M TE M- SR P- AERENH S-S

KB M- MR M- SN REE M- L P- AT M- SML
P- F 3 ik

1 SIERE®

$UFFE 1935 4EH Whitney WUCRH LU, M TR EMLAE MBRFSHETHES
HIRiE. fESREER P, — P EES LA SR G, RS, BRUE
FHAESMBE. m—0 SR AR TS HE, Mt X Aes T A
I P A, TG U AT LR R — R, WATBE — o AR, BTl e b JESR |
HO R EERGE R AT IE, TEMEERT M- ML PR R BEAY M- BINIE P- FERTH
el L, 81 M- SN P- FiRRAHE.

BT Ao B — B RS A 5.

M R—AWERMEA AR MM SRS TR LSRR M e AT
b HRTEMPHTE e BERTR bce M B azbricilifazbBazc il
i, BT e B M PR SEERINECHEETS WLE PM).

BEM LSRR ITRE <P WM ERICE a.b € Ma <" b gty FEEB(FRERE &
fFozifDHMWEDCM P FEceDEBazc L, M {aeM:a<7b) BRTHE
b BRI, iLE a(b), Big o”(b) = a(b) N P(M) . EXEESEH M T, ST TREBABK
B BHE oT)=0 FWbe M, IH b= Aald) = Aa*(b) (B3 [1]). X+ X - {e} id
X -e

£l a € M, BA1SIA K 2] hEife Ac M* HFEEERNT:

Agp={z€ X | A(z) 2 a}, A ={ze X | A(z) £ a}.
Wi B #: 2006-07-18
BRUNE: HEASsEES (101002 BRICEASESES (A201200); MBILERTTHFEER
#TmME (1251G063); HALAMEFRAFNE (GYanwe, GPaiTool ) MELEHTTRENAE

(1351MSYYBO10, 1351MSYYBO1S)
* Al
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48 E O, % 8T M-8 P- MiRmHE M- 8L 235

HESER A = |J AY; A= Alb)
) nﬁh

BEo(m

HEXTHERRENSETEE L (2.

FEHEEE S, & M= (E,J7) B4R, #0 ol : 28 — 28 SRR LT &% N
¥ cl BB M AR MTF (closure operator)P—4l,

(C1) I A e 28 M ACcl(A).

(C2) MM A, Be285 H AC B, A cl(A) Ccl(B).

(C3) 4t A e 25, Wi cl(cl(A4)) = cl(A).

(Ce) InR Ac2f Ha,ye E, yed(Aduz) —cl(d), MHF z e cl(AUy)

A, MR L F=4%&F0 € C 28 BoWLHE M = (E,7) HARE (family of
closed sets)Pl:

(F1) Ec €.

(F) IR R, FRe?, MANRET.

(F3) ik Fe ¥ H {R.F,-- Fe} & 'ﬁ':Pu F ARTFHRASEED T, W F -
FF-F--- Fki-FRE-F#I—tMs (U(FR-F)=E-F HYi# i &
(F; - F)n (F; - F) =9). .

e S B (] RBUR A% A M, 2000 4, JEE TS SR B M o B RE e — 20 08 T
M- HR b, 230 [5) PEFELT M- BRI (M-fuszifying matroid).

X 1P REREE NEE HIT:2° - MR E bay M- EMENTRE ( M-
fuzzifying family of independent sets on E), #5884 T i# 2 T %4

(FI1) Z(8) = T.

(FI2) A,B 28, ADB=TI(4) < I(B)

(FI3) InF A, B €28, |A| < |B|, B4

\ Z(AU{e}) = I(A) AL(B).
eEB=A
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AFBA kst clie : 2F x P(M) — 2F @ LAWT.
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Characterization of M-fuzzifying Matroids by
M-fuzzifying Family of P-closed Sets

WANG Lan', WEI Yun-peng?

(1. College of Mathematical Science, Mudanjiang Normal University, Heilongjiang, Mudanjiang 157011, China)
(2. College of Hygiene Economics and Management, Mudanjiang Medical University, Mudanjiang 157011)

Abstract: In this paper, based on existing research of M-fuzzifying matroids, by the defi-
nitions of M-fuzzifying rank function and M-fozzifying P-closure operators, some properties
of M-fuzzifying P-closure operators are shown, and the notion of M-fuzzifying family of P-
closed sets is defined, then ita properties are found. By the cuts of M-fuzzifving matroid, it is
proved that M-fuzeifying matroid can be expressed by M-fuzzifying family of P-closed sets,
In short, it is & true that there is one-to-one corresponding between A -fuzzifying matroid and
M-fuzzifying P-closure operators or M-fuzsifying family of P-closed sets.

Keywords: function; M-fussifying P-closure operators; M-fuzzifying family of P-closed sets
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M-Fuzzilying family of dependent sets and M-Fuzzifying
Family of f-Circuits

WANG Lan
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Abstract. In this paper. based on existing research,. some properties of M- fuzeifving lamily of
dependent sets are shown, and the notion of M~ fuzzilying family of 3 = circuits is introduced.. then its
properties are lound, By the cuts of M- (uzzilving marroid. it is proved that M- [uzzilving mateoid ean
be expressed by M- fuzmfying family of dependent sets or M- fuzzifying family of g - circuits, In short .
it iz a true that there iz onetorone corresponding between M- luzzilving matroid and A Fuzzifving
family of dependent sets or M- furzifying family of § - circuits.
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[9] &XSCoe BT ik Logistic #5578 [ 22 R VT 48 AL 7K T T 85 2 ) S2 Bk 5 1AE,2013,07

H4IBE I ¥reE e kR Vol €3, No.13
34T A MATHEMATICS IN PRACTICE AND THEORY Jul., 2013

E Tkt Logistic AT E AN AKTHM
B BN

(B AW 2R, BT HA4T 157011)

N BEELAIRAT AT RERLSS ST M EEAMERME AT
FhALSHEAREHE SHERTLEE, SH—PulEr B e fint
AR R F AR R AR, B R B R Logistic #
EfMgRak, THERNESR

lF WR A st Logistic @2, T

1 5|8

WA AT - TR AR RN, Bt ADRRNREE Aok
RN, Bk WS S FAE TR RS 3, R R O e Y 1L B BRI — i X
Hrma kAT AT L i K A MR S A Rl e, A\ LR RECE M. M. B
T, S RN S0l A i o R e N S R e Y

REFRBUEACT 0O, & 8 o idnik U —fidiis. Wik RERE Tk R
MILHEATE T4, KPCA dFSFE S M7 BT e MR & IR0 S 8 10T,
RS MR &M IR T8~ SHF. 8 rEaR RN RN ERERR 7R
FHERTEW, IS Loyl TRER 2 SLN0 MW S8 IR0 — 80 FEiF A
ERMEETHAE Y. LR RREA DS EAOM R EERR SRR
BACBADEH AR, RMARERESREETHRER P R RRITE A,
fER—HbRikey A0 LB AR Logistic BURL M BRI E ) AR LA TR 770 5 45 B,
A A i [ A 41D 35— (L ¥ T 8 i WA,

2 #2889 Logistic B

fE3CAt 1) PHRT) 20 B4 50 FRUERAEFRMFSFER A THES, AT
A JW, HEEEE 100%8d, A MR, FEREETF REEAK Fa0 0 i SR R
B Yy — & PAT S Bl Logistic fi2E, MBUEA T HHEERERANXR. U, = L Hep
ro AEMBEATHEAREESR K AR AT. « AefiEht, SREE88 SREN
RS T K A% AL RESRALAT U HERERE r(U) = ro(1 = F), BT
HIH U(0) = Uy B, SE1BRHE

l&‘EIi-. 2012-12-23
VRYHE: BEILE BN AN EU N E (Jo2012000637); $E ISR R B ATFRE E (QY201109);
*tFHLAT R BEE A RFA A (Ky201003)

(0 1903 it Adcademi imal Electronic Pub ne Houge. All nehis reserved
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138 B, % M TUGE Logistic SUSIA) M RIL& MK F-Fis 45

(1)

% = ’"“(‘ - %)” (2)
U(0) = Uy

s B FRATE AR,

R (1) f1 (2) #FFREMA Logistic BB M, HBRRABAREAME. LBEITER
SLARACT- R (L% 1) AW, R, R L R A, R R R T
AL MR I F — R I ey S B Logistic iR, 530N (1] M4, BT LA ST LUR| R S8 e 45 0
Logistic SURIMZERN b F — 0 BrlE, LAMIA S| e 00 & .

# 1 EBATE 1975-2011 SN KENES
£ AT it AT R Fiy Al AR R

1975 35.0 1088 459 2001 1.4
1976 5.7 1989 46.9 2002 326
1977 35.8 1990 48.0 2003 326
1978 359 1991 49.0 2004 52.8
1979 v T 1592 .1 2005 53.1
1980 38.5 1993 51.3 2006 3.5
1981 9.4 1984 5d.4 2007 53.9
1982 39.9 1995 8.7 2008 30.4
1983 41.0 15496 538 2000 535.5
1984 42.0 1997 53.9 2010 i
1985 42.9 1998 4.0 2011 6.5
1986 43.9 1999 542

1987 44.9 2000 51.9

e IR ENT 2012 ERBITHIHER

3 PkifY Logistic %

£ 4 Logistic BUSLR B ML S R MEA R, HEE LA P hiFE—
EMERE TEENERENERR L THRARESRIEEKTREREXR, —BWE T,
EMEZMARMLARERRY RBRRLERIEATHRAE (8 1 98 (a) iR,
AR S B4R, WH LS 9 oRBORAEHIIL (W 1975 E 1905 ) SR (1995 4
&), R E B AT U sin, SRR (Y ARRERERLN. AT EBEN

B, fEE M 1976 S 1, MR & i ek B it ] ‘;*ffgﬁi" FHE 1wk

BGE U e R, SR, mE 1 ey (b). WEHE, 7T B & LhE R R H R
BAEAKT U dyn, JUE (L B R e aY, R AR 0y, mRIEF M o 20 14 o 41
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46 o R 48
SERA RHRET.

HTHHRLEESER r BEREE KT U TR EE o(U), EFIREMN 1976 F 1993
ERTEMICR I TRRE S, T 1993 FEER KRB ETH BEEr 8y, HEEs A
o, SRR 1976-1992 F N BB MM 1 (c); 19932010 EHHE B, M 1 4 (d).

™
@ 3
FO T T - TR Wi me NN 1 1 a4 L
1 AL Fum
P LT AEE L R i i GRS R R W
1
& a?
v £l
® 2 E!
2 zn 'R
+ -
1§ 2
i 3
Bl 4
[ ITHET] .1 a1 44 48 a8 [ [+ Ti 8m iz am 88 sm 84 4@ 4s &M ae
Wl E & ¥ S A Y
S Bl B R [ CE T o8 [ TUETE 4

M1 ML 19752011 SF U — ¢ MEFUESE r— U BodE

o T HE— B B4R, BB R (P b R R R E e R ER AR, X R AR
E (U} = rg— svT M8 logistic SR b @ 3408 r(l) = rp + U S RIgETHIE, ¥ T
F_EMNYE VTENARSENE RS HE AEER T LR BRH#ETHE, ik,
o6 B E 5 {§ RMSE, R*, SSE W 2.

2 r(U)-U NIRSRE

B—prE (1976—1992) BB (1993-2010)
fled@mE ) =ro+all () =ryg—a/T ril=ro+sll r{ll)=mry i
RMSE 0.36%2 0.3621 0.7028 0.70189
R? 0.4928 0.5121 0.1213 0.1237
SSE 1.636 1.474 6.916 6897

B2 F—HBRABH r(U) =ro—svU HAER r(U) = ro+ sU B SERERF,
PR R KRS HREAREDL SEREFTIE S Es A TEETHRAEER
r(U) RSEALAK T U M ER, B r(U) = rg = sV, ro, s WEWENR N U = KR
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138 M, W BT EGE Logistic BURM R EITHMSUER TN a7

BELACT) B r(U) =0, TR s = B, ECHAT Logistic 1AL
dif (] s (1]

E=i‘n E)U k=0

U(0) = Uy
AR EH U ik 4 KRN, ENE S Ml A EES L
A mTE2HY L 5 U GES, KBRS U =3 5, 4 REEKHE

(3)

M2 4 U

(3) AP, PTLAREIS ¢ A Bl b ACT- R . IR B ey SR AT Ho B0
HORAEE, FREEFH U, L5 ER TG TSR EES ey, FreliX Bt (3) ALUE G R0
HITHRE AR, RE

Ut +1) =uu;+au=um+m(1 —«,H%)U{t} (4)
M (4) AT, R A o A1 K SREEFK TOU SRR — A ey AR,

B 2 A8 L Sk B AT, o e ik B Ak 7 1R i AT LA .

R MK, XERAE B 19762010 ‘EE i TS, B8

rp = 0.0561, K = 72.4161

XHE K HSRRE 0% LY A, BEUERMEEN. By EERELEERE
kg, fEADHRERE, B O EAEREHBRY, —EsREAEH M,
Hik, RENMMREERGESR, mAREAES K HHERERE—E0: AMZEEAHRT
ST RBI TS S R A [ B (WA A B T AR P A [ B, B ro, KA (3), (4) =
39| S AT Logistic #IAL.

{ % - D‘ﬂsﬁl(l -y 72.31&1)”

U(0) = Uy

Uft +1) = U(t) + 0.0561 % (1 8 1!;}:331)[1{:} (5)

4 RETERRICKTRR
FUA (5) 2, BT LU B IE Lo S T B K- HEAT BN, X ELRIR 2001 4.2 J5 09
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18 MW ER S WM _ B

Yogae TR, BN AEoT.

B Frik—: P (5) TR, MR Uy = 519, fOUHYHE. @HH 2001 S &FHN
18, WSS R LE 2 SRS —rBHE.

WAk, FA (5) ABEfTHM, L U@) B U+ 1), HEEAA L —FHETR
REEN T —EalULEAHE, © 2000 575, BMGR LR 2 PR e e

B ik = HERMALMN Logistic A (1) ABW, 0 2001 Fi-, FRSRELER
2 T =AY RE.

®3

i MR MM (%) MBS BN EdiE BMS (%) xR
2001 52.4 52,3467 0.0010 F2.3467 0.0010 52.7148 0.0060
2002 226 2. 7566 0035 ¥2.830 0.0045 53.5000 0.0173
2003 52.6 53.2156 00118 53.0350 0.0082 34.2821 0.0319
2004 028 53,6457 0.0160 53.0359 0.0044 55.03420 00423
2005 53.1 54,0650 0.0182 53.2328 0.0025 55.7642 0.0502
2006 83.5 H.4TT3 0.0183 33,5280 0,000 564727 0.0556
2007 519 G4.882T 0.0182 53.9216 00004 a7.155%2 0. DB
2008 55.4 56,2813 00021 34.3151 00195 a7.8238 00438
2009 55.5 556729 0.0031 55. 7896 00052 584666 0.0634
Mo 557 56.0677 0.0064 358878 0.0033 590875 0.0608
2011 565 . 4356 0.0011 Mh.0843 0.0073 50 6868 0.0564
maz 6. 8066 568699

013 57.1709 57.2330

2014 575285 57.680d

2015 57.8793 57.9391

2020 59.53433 39,5885

RAEH 0.0097 BAEH 0.0568 A 0.4782

MBI R RERE, TR — MR LR =R T BN -
W AR, T AR ERAE, tRUIRR, RS R BT ST O ROIR N R e R, SV R,
REFSRAE ARNRE MRELLEDRRFSH T-ROATRE, A L AL
WMHF AR ERANRT, 2015 FRELAHBEK TR EE] 57.0391%, 2020 45 ik )
59.5885%. M 2001-2011 FoY BRI L RAE, B Logistic BIRIAI A T R840
HEBRELIE, PR AR A T R A R B K T8 A RASL. BT RLE M MR A Y
7 e 7k HAE KT

5 Ihi

BHERY Logistic UL M50 Logistic SIS #E 36 AR D NEMLGE Moy R HRIE X R,
FERIETL S WK T-HARH A S T8 T & B BN AR, X0 1 i A o R e it s B 1k K
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138 @CE, % ETHE Logistic SURE RBITE RS K RN 49

FRKARE R BB, ETHINEEA KR, X SHARYUIRTREN A, SiEmit,
BB E TR, My E UERERTRMESSHSELERSTNX Bit, FiM2
R A AT E YR B — R AR ST, B ERER B R — S RAR O
ERLRER.

£53K
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Prediction of the Urbanization Level Based on Improving
the Logistic Model in Heilongjiang Province

ZHAD Wen-ying, GE Li-xia

{Mudanjiang Naymal College, Mudanjiang 157011, China)

Abstract: Based on the data of the Urbanization Level in Heilongjiang Province and the
classical Logistic model, an improved Logistic model was established then which was used
to predict the Urbanization Level for Heilongjiang Province. The prediction results indicate
that was more credible than the classical Logistic model.

Keywords: urbanization level; the improved logistic model; prediction
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Tak. & Principal component score in different provinees of China
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Keywords, agricultural modernization: comprehensave evaluntion: grey relationalprincipal companent analysis
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A Predictive Parsing of Based on Improving Logistic Model's
Total Volume of Retail Sales of Social Goods in China

ZHAD Werrying « YUAN He
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Abstract ; The improved logistic model has been established to forecast China’s toial retal
sales of consumer goods. According to the characteristics and the trend of China s total re-
tail sales of consumer goods from 1991 to 2002, the improved logistic model has been es
tablished to forecast China's toral retail sales of consumer goods. The forecast resulis are
compared with other forecast models of total retail sales of consumer goods. The model
has higher credibility and can provide reference for related departments to formulate rele
vant policies.

Key words: total retail sales of consumer goods: improved logistic model ; prediction
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The Solution Method of Fredholm Integral Equation for
Rod Deflection Curve
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Abstract; In this paper. by constructing the Green's function. we transform rod deflection
curve differennial equation side boundary value problem in L1 space imto the solving of e
genvalues of the second kind = Fredholm integral equation. In the process of solving eigen—
vilues, the discrete optimization method which iz more accurate than teadivional ones,
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Abstract; A new algorithm based on improved genetic algorithm is proposed in this paper.
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