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(B KZE HEHEBR LR IR 252059)

B OE 27T - #ARSERNAIEBEEHDABOAFRABLIFRERXZAELE AW A
MM AEAABCHE RN BERL RET—HETHLAGZTELAG T RANLEENE. &5EaH
RAEIEA ABC H k45 5,8 T S HABREM. A A NHAAZT LS EHARBR FE5L N
PR A SRS B IETREVEEARELI BN RNERARBRAT L. HELELR
&5 6 b 56

Reftinl ERXZHA;EQWR; A NBE;ALEH

by RS THI66 XWEREB A

0 3§

BEE R AW S KRB R FGR] T AW RN, 2016 £ LK, PRI T EHMKRT &
RERXEANBORXF[AE,OH 27 BESREHPATHR(RTRARBRESERANIRIEL), £
WT“hERA 100 ELAREFERRXERSTEEALAIER 30%7H BN, SE5EEXERN T
&, XER[2]48 H B AR AL B A ER R BB REZ 80 — T — KR — LR R, BT, B
REXBEABAZTEET TIEREE AN HHER . RAS T . X455 BIM 72 3 Bt
BRI SEEFHMAY B EMREARAHEHFE T HERSAEET BEERFR, HEH T -k
TE 4L (Particle Swam Optimization, PSO) #1243 # 4k (Differential-Evolution, DEY 45§ B & &
B W A R R AL R N PC M  Y B o) R, B SE T R AR AL AL, 3SR A T B B ¥k (Artificial
Fish School Algorithm, AFSA)RA#. FRi S 2N TR RERRAER KM RS 3) /1 #E A E i VEN-
SIM KA AT E S e RN T WA IR, S FE S SRR PCHHE=PIE
155 FR 45 25 3R [a) B, 1L 9 7K 22 18] 98 BE (flowshop scheduling, FSP)Y8 4& .\l ZE 8] #& BE GGob shop scheduling
problem, TSSPYU 12 #: 4 b % 8] 38 FE (flexible job shop scheduling problem, FISSP)U0 &5 3k R {b s 5 ,
PFFE A PC M A 7= T B R B2 [l . SR, B R AL R A W N AT, R R — &
TR 37 A 0 5 2 B e T8 A A e O Sk 2B i K3 St [y 4 3 0 AL, 7 DL, AR 20 SCRR B 52 4
A 2K 5% it =X AR AL R L

EAER, A REFRAHREEBR ARSI, fE PCHAE ARNAHRAZ MITT) —&oH
FEA [7] i B B M 3, 38 B0 B SR FF R4 A U e X B SR AL I A SC B 5T Naderi #1 Ruiz 487 T 40 i
7K ZE 18] & JE A} £8 (distributed permutation flow-shop scheduling problem, DPFSP) f#E &, 458 T JLF
BEIZMMEY, 255, B%E 5%t DPFSP JF B A BF 5. SR, B iR SCER HeH X — B /K 22 1R 3R BE
o) R T R 5T 1) 0t =2 e % 52 s 249 R 25 e X A 7= [l L PR A 5
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25 oy b o0 A AR B SR S AR P R AR AE T 2 B PR, 0o A AR 7 00 B 3R B2 o A A S A A AL
A ARRAET L) uf oACREAEAL YRS RS, BERATRIR. AXEEZTRNT .
(1) &2 e 2 S 1 A2 7= FF B0 5 1) B R DR T DR 58 s (2) 458 A DR fe Bk, it —Fv e
BATEREEL:;Q EHT-METHAREHRN T HHABILE; (O BEEESHARYRIFMLEN
ABC i, BT T 8 F&RIRGIM 5 (5) SEXAE=LH, TFRE M RE N IA BT,

1 3% ) By 35 ) 58P0 N R 57K

11 6 1) 9y 3 1] S B 8 B AR 2

X 5 F 1E 61499 % » 33 17 0 0 3 o 3 S A T 3% 3 3 % e T X S B AL AR P T I 4% 5 S B 9 U DM B
AbFR R F ) & AFE A P R AR B T RSB E R, U RS AR A RES h
Fredn E o B, JBE TR E M, FR BN E &M, DR B TR S SR A X m Y
TG IE 5 R SR L G 386 1) A0 O BT T X Y R % [ R g ik )RR A MR, R T RS B T R B
E WA EE R ERM B,

Xt M g, ENEEFRT REWR, RAA R & E #4704 % bk B8, SCERL16 1% 3% 15 4
TRH = Fp B, BP S8 = 07 1 38 IR BB 1 1 3R M A 7R T 1R 3R LM AT T b BB SCER(17 &8 Sr
T — PP B A R BRI B 7 i [ [ ) S R 4%, 345 T Benders SR EE. SCERL 1SR 1 T =
S 4 M B, 3 R B A5 B Bk (genetic algorithm, GA) #ATRM@AEAL. SCERL 1914t % 5% 15 8
W45 i B 3 B A e bk )RR, B TR AR R Z R T SRR S S e e i 5 BT R A%, SCER[20]
W25 A 2 B = i BTGt 1) 4 9 0 4% R B S ik A B 8 R S B E R, R A ELR K BB R RNB A
ARG E BB IEAT KA. SCERI21 1M 2 T —1 LA LA TH 3637 o e 75 =X 00 35 19 336 1o 4 3 I 4% fR AL iR
R SEREREMRER, R AR &R E 6 E Rkt (5 8 M E Firniig. R[22 B 5 il
X TR BT 11 R0 43~ B R TAE o R T e AR R X RE R AN A S R R R R S SE B b, SCER (23 TR 5T
T 32 5 B8 A O 4 B4k M R 00030 1) W O P 4 [ R, 0 4 Y T SR AR IR BB R R AR S k. SCBR(24 108 = 1)
PP E S T AR MR B RER, H e TR BRRENREER. TGRSR T W ERE S
MRUAEE, H 25 T b E F & B (memetic algorithm, MA). SCER[26]4%-4 2% [ 1F 17 . 3 [ 9 Fi B 25 [6]
B, HEH TIRE -1 SRR X274 T b & KA E MR & BRI R, SCRR28 M 4A T
Z AR IR B TSR A0 1) R IR R SCRR (29 M8 T AN H 8 AR AR T 1 255053 1) A I 45 I L. SCHR (301 )
X SR R AT W3 r Y R R B R R R T R
1.2 3 ¥y i °] B 4 5k

P R ISR 0 T R H o A 30 T 4 T R SRR B I B AR BT, B P AR IR BT R R B T R R
BT S B A SR i B B A IR . BN A R AR E T R KSR, 7 3R EGE
FARERE R P R BIG™ & 37 2 306 E™ 5z % 24008 1 o O R RLZR G 2 B iE i A
ERA MEEFFER, FEMBROBEAE . (D ERCP O EE Xk R (2)  FR e Xk bk
5 (3 [ECR B RAE R AR o . B 1 Birans D JE 3t 1y 0 0 4% 5 4 L
L3 ATLSBHEEMERR

AT ¥ #E (Artificial Bee Colony, ABC) B it B —#b 37 B B2 644k 7 &, B Karaboga 4 F 2005
FEHREN, FBENHTREE SR BALL W EE . 2P &4 % ABC ik B 3 B 8 &40 8, 42
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AR b 2 5 9% JBE [ R K 9 B I RS B A TR B SR Ak OR BE [l RL SR 4d. EA CERE W, ABC B
ZHTEYTLET 2RERMEIE RS, 7T LA MO TR E 2207 B b L
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(1) R AR R WL IEH N AR R D EAERABARKAIERAERARE
SE R OEST, VL EER N RERER ER O8N nfl rns2) FEILEE N SERPRER
—NERRXEREYR o 18 o BB R X RRERT;D EMB p e n MR E, WES nsE
*.

(2) BB TR 100 N FEAREA D EEREENMTAERNERXBEARNKRSES
B, BEAL G B R R B S A TER i e 52) BEPLESE r MR TR —PERN T 2.
o BB WM REERT ;D HEMEBR p R n R RER S WEE nfER.

(3) FIEEBEA AR B P 4RI T2 Ns. FPEAESREEN. D FERCA 36 e =08 5 e 18 % M 35 i
KRER RS LEST FEVLEE - ER n EAERABEA BB A ERNERNEARKFLES
B BEHLETE— AN 1B R 7252) FEMLEE o R FHER - N EREREA B o, 18 o BB n X R
MR ;3 HEMEE p e X BRI EE R NS, S nfE k.

(4 BB AR R BB N, AR R D ERAER N T AE RN ERERE
WAEEST  HILEE I rL  EAEENTAIERNERREAEKSESF, BHILEE -1,
K32 HEHLGERE W EREFRNEE—PERMNTE 2,18 o B8 n W REERF ;3 HME 2 )5,
X RIREE RN Mg S niER.

(5) MHBRZEA AR [ 4RI T2 Ns. PR SRS 2. 1D FE7A 28 e =X B 40 I MR A 10 SR M 26 i =X
BEH B RO E S LR N A R R B L IER 5 2) HE o X REEE R BT R A
REHAERSBE X MEERF 3 HE r XD R.

(6) M B e 2 B AR [ WA R38R TEA No. FRAE SRS Ry - 1) 7E78 S8 N T A2 3 0 26 i =X 4 I ik
MEAT HEIEERNERRNEREW A IEHR nfl rns2) ot NERFRHIEERNTABE .
R EER T3 S n M REER.

(7 B3R AR B P D4R 28 Ny FPRAEREEN D FERCA 36 e =08 5 e 1e % M 35 i
KRER RS LEST FEVLEE - ER n EAERABEA BB A ERNERNEARKFLES
O BELEE— BN ) SR EERAEARKSBE n A MMERT;3 B
r X O B 4 2%

(8) B BhAEAl A ER A IR IEH Ne. PR R 1D 7ERA ER N T AUE R NERE
WA HEHLEE— 08 L EA REMN TR R ER N ES T, BEILERE D EN 32
SRR T ARERM T EBE n A NRNERT;3) HE Xt E.

2.5 HDABC lEZR i

A4 i HDABC BB T -

BB 1B ERSEEF=RBE;

B2 EXRIEFMAHE WEREE, N, ITH 5 3-6;

B 3 4 LR E T BRI R AR, PITIE ISR TAE;
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TR 5 Q0 R R IR A0 B AR I BE DL B — Fh iU R e SR B, FE B — R L R
a2 LR ACE L A
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3.1 ZLREE

Pl VC++6.0 HF R IIE, R Intel Core i5 3.3 GHZ.4GB RAM i PC #l, 32 TR m R &
ST 1 PO P 4 ik ] HDABC Bk BB SBR BN T (D WHEMBEKRND=5;(2 BHERE
=5;(3) REELEHRE=5;D MEERE=1;G) MEREREMNI.ENMEED 10s BREEH; 6 K
TS RRBE A RSB SR A e R B PR IR IR B T, =10, MR EPE IR IR 4K T, =50, 4B R K/h T,=10;
(D) GEREAM 2170 & 150 s.
3.2 HBIGFRHh

AR A SCERL20 1R AH R LA (DL T R FR M 1D, TR R A At ZRFEHANT - Eh
FH 10 MEEMLR,5 MR PR EF W R 3 M EEREERE R PO XA ERS ™
mBES NXER6]. B ERRAEANKRANEEERRN 2 7K, B MEREFE R P OREER
Fi25 30 3. BN R B A% 3R A 10 JU, 4R TAE B O 250 R, R BC AN TR A %% A 8 B2 7= il 10
J0, B RERXERE R SRS BEREER 12,5 km, AL T X B 867 7= &SR AN 500 70, B
EHEW P ORBERERRN 1000, ER2ERERAMERSRERN 200, RN EF2 W3R 6], H
F B e=100.

S g B

(D 6] 1, EWmARKM S XER20]MH F 5

(2 EZHMARMT D FEMTREXEBRAEWRIEBANR:2) BT RA, B 5 A N
TREZIERABERAERSTOHERRANIESTBESEREN

1, v <100, 1, dy <12.5,
a){0.95, 100 < ; < 200 ,5{10, 12.5 < d; < 25,
0.90, v > 100, 20, d, > 25.

3.2.1 %4 1. ESCMI20]JM RN LR LM T 217 HDABC Bk 10 K, BRNERERNEKR 1 Fin.
M3 1 W40, HDABC B ITER AW N E ARG HN R ERILEE RIE T HEERSEE. X2 51
T HDABC Bk 530204 i H-S Bk LB 4B, B13k 2 T4, HDABC Bk 7E R ## 45 R 1 B /)
BB R EHE R B &R r L, B BT H-S Bk, 4R R BAE T B 5% KR K B
EMEE . & 3 41 T HDABC SRS IR T (R RA =822 T AKRES L. B 3 WHH THRTFHRK

I S .
#1 XWERGI

BARK 1 2 3 1 5 6 7 8 9 10 i
BRA/ T 822 822.8  822.95 822.6  822.6  822.8  822.6 823.75 822.95 822.6  822.77
B A /s 0.13 0.15 0.26 0.78 0.15 1.2 0.95 0.34 0.11 0.08 0.415

2 ZBHERGIHE
H-S HDABC
B/ME BRE Py THE R B/ME BRE Py THE R
51 822. 60 825. 15 823.59 16.7 822 823.75 822.77 0.415
3.2.2 %AI.K45HMT HDABCKRMEEHI 11,10 WM BT WEE LR, hk 4 7T W, HDABC 7R
) 1 v, °) DATEAR S R s 35 I 1B) Y 3RS B R Be i IO B T B AR AR 3R 5 48 T oRMB SR 1 3R 48 I B I

p
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{(1: D, (4:D, (B}

{(1:5,7,8), (4:3,9), (5:1,2,4,6,10)}
{(1:78),(4:69),(5:115)}

ERAEAE YL A TRAFERRNERA YR {(1:1,4,5}
AR KL BRI SRR {1,262}
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g |
30-
20-
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BRREK 1 2 3 4 5 6 7 8 9 10 Ty
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B B A (B 0. 25 0.18 0.08 0.11 0.2 0.7 0. 00 0.03 0.11 0. 28 0.194
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Solving Reverse Logistic Problem in Prefabricate System by a
Discrete Artificial Bee Colony Algorithm
LI Jun-qing
(School of Computer Science, Liaocheng University, Liaocheng 252059 , China)

Abstract In this paper, we propose a hybrid discrete artificial bee colony (HDABC) algorithm for
solving the location allocation problem in reverse logistic network system in a typical distributed prefab-
ricated system. In the hybrid algorithm, a two level vector based integral encoding method is proposed.
Eight neighborhood structures considering the problem structure and the ABC algorithm features are de-
signed. Then, the proposed algorithm is tested on two realistic instances. The performance comparisons
with other efficient algorithms are provided. It is concluded that the proposed algorithm holds efficient
performance for the problem considered, in terms of searching quality, robustness and convergence ability.

Key words Prefabricate system; reverse logistic; distributed scheduling; artificial bee colony algorithm

(B85 90 5O
[17] He Z,FuJ,Cheng B,et al. Cu; (OH);COj clusters: novel noble-metal-free cocatalysts for efficient photocatalytic hydrogen production
from water splitting[J]. Applied Catalysis B Environmental,2016,205;104-111.

Preparation of Cu, (OH),CO;-Zn, ;Cd, ;S Photocatalysts and Their Performances

of Photocatalytic Hydrogen Production from Water Splitting
SHAO Zhu-wang PU Xi-peng ZHANG Da-feng ZENG Tian-tian HE Yin-na YANG Ya-nan
(School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract To improve photocatalytic hydrogen production activity of Zn, ;s Cdy 5 S, Cu, (OH), CO;-
Zn, 5Cdy 5 S photocatalysts was in-situ synthesized via a precipitation method. The structure, morpholo-
gy, optical absorption properties and properties of photocatalytic hydrogen production were characterized
by XRD, SEM, DRS and GC. The influence of the Cu, (OH);CQO; content on photocatalytic performance
was studied and its mechanism as cocatalyst was discussed. The results showed that Cu*' in Cu, (OH),
CO; could be reduced to Cu' /Cu® by obtained e~ from Zn, s Cd, sS, thus accelerating the hydrogen pro-
duction rate of Zny s Cdy 5S. The sample with the molar ratio of Cu, (OH),CQO;/Zn, 5Cdy.5S of 0. 25% has
the highest photocatalytic performance.

Key words Cu, (OH),CO; ;cocatalysts; photocatalytic water splitting ; mechanism

(R85 96 5O
A Dual Chemosensor for Detecting Cu?’" and Hg?" based on

Fluorescein Functionalized Water-soluble Polymer
BAI Li-ping QIN Xiu-zhi LI Xiu ZHOU Na TAO Fa-rong LI Guang
(School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China )

Abstract A novel fluorescein functionalized polyethylene glycol PEGSFI was synthesized by the
polymer-modification strategy. The detection properties of PEGSFI for metal ions in pure aqueous solu-
tion were characterized using UV-vis absorption spectra and Fluorescent spectra. As a colorimetric chem-
osensor , PEGSF] could selective detect Cu?t and Hg?t ,and PEGSF] also showed remarkable selectivity
towards Hg?" as a fluorescent chemosensor. The high selectivity of PEGSFI to Cu?" and Hg?" was not
influenced by other competitive metal ions. Furthermore, test papers were fabricated facilely using
PEGSF! for convenient and qualitative detection of Cu?t and Hg?".

Key words Cu®' ; Hg?" ; water-soluble polymer;fluorescein;test paper



