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HE: /40T B8 BRI B #: 1GSO (Improved Group Search Optimizer)

REFERIUAHE L QCSO

(Quick Group Search Optimizer) 55t 5 %% 3 B¥ 8 R 4L B B QGSOPC ( Quick Group Search Optimizer with Passive
Congregation) , 3£ 1 Fl T 25 BUE BT REHILR AL 1t , B8 - WA 2 M REH. LA L FTH RS R R MR
BGHERBHE R 2: (QGSO 5 QGSOPC) 55 GSO Fvk K B A SUBR T B A b EL A8 B 7 A4 W S5ORK B A B i WL s
W, AESL AR SR aE T R B BMM, H H QGSO 5 QGSOPC & B: 78 FiE A Ly GSO B BB 1B A Rimk 3

%, 5 THELH, AN AT LRkt

KB FRRACT TR T2 WS B s I SO 1 s BBV B

hES %S, 0224;TU3L TERARIAAG: A

AR R M R TE —DN EE S
X, ELEPAEE RS, SHE R E
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S. He % A\ & Je7e HBR WA BHE RIUILE
1% (GSO) , 340 4k 7E 45 w0 A0 AL B i b BUAS &
KRS, 220G, #TF GSO MU d i 16 B H: Hi 4k b
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SO) 5| ZMTBR G RIBAL B 1.

1 BERZEENREHERAAEER

FRAL BETHY H B9 B T4 8 B A R B (B
- EERE) B/ HSNE (ARG TS B
RV RARER) SRR BB R ST, th AT I, JE AR

ks AR : 2009-12-30

XEHS . 1007-7162(2010)02-0027-06

AR T A BURIR A0 , 56 A A B rg KT
A1 AR, A8 SO BUE R BN, 1 S AR BRE
RGN L, DA RURT Y b A i T AR
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min. Weight(4,,C;) = $p,A.L;,

L=L(C),
s.t. g7 =[o;] ~0,20 (i=1,2,L,k),

g =[u;]—u;=0 (j=1,2,L,m;l=1,2,L,N),
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2.1 REFHBRRMEUEZE(QGSO)
PR R L E 3 QGSO (Quick Group Search

EEWA: BX ARB R SYT(10772052) ;7R E H AR EE S YT H) (06104655,8151009001000042)
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Optimizer) R 15 GSO HIEPMEKBR AT T wr(R -XF)), (4)

PR R BE S EMWESE , RIS ER.
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X' =X} +w1r®(Xf,Gbesl -X;) +w,r®
(X poes = Xi) (2)
Hep,r o dEm &, HAaBHHR[0,1 ] WS04
HIBELEL, @20 a] B 1k, w, w, HfE BMEHEF,
X mea HEB @ N BLRTESS b WK AR B B9 57 50 B4
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X, JOEE, AR L EEANMAM AR ELE, B
B AN G E A BRI T N RIH,
HEARXMNT:

Changeflag =rand(n,1) <w,,

leftflag = ones(1) - changflag, (3)
X;"' =lertflag( X}, —1) +changeflagX? .
Hep,w, B RAEER, rand(n,1) FER—A n 4
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BEREM L, U—-ENEEFMESEAENEL
AT ARG EE EBNEREIRE
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2.2 REHBBEBRRUEE(QGSOPC)

PRk sh B 18 R AL % (Quick Group Search
Optimizer with Passive Congregation , QGSOPC ) E7E R
HEAHE R E MR EMA T H3I# &, Bk
BIFRLARNBRMT

X' =Floor(X; +w,r(P, -X;) +w,r(P; -X;) +
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—AGr R XD B AR VTR, B XY <
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Bt TT, 4% BRI RHE R RN RS IE R Bt R 29

MHTIREER AT IR T, B — D HTER S, I
BT B AR R BB A R B &, TR 28 =t
AR S E IR (R R) a1 An
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MFFERE G0, SO R %
(QGSO 5 QGSOPC) By Z ¥Ry : X4 HARajHERT,
w, BL4,w, BL4,w, BLO.2,w, BLO. 65; 24 HirpfE1l
BUEAS, w, BL 0.8, w, B 1. 5,w, JL 0.35, w, B
0. 85. PIFP U M BF I8 RIL (AL AR A
JE I A3k B i R E AR B B R B R KRR
BB 1 000 K. EA R, ¥ QGSO & QGSOPC
B S HEREIL(GSO) Kk # w7 H A &
(HPSO) M4k 45 R ik 17 8, 3F Ha B F 1k
JaIER St ANSYS B0 H il & TN, 3
W& B HIRAL S RITEAR AL
3.1 15 FFEMZE

15 FFEEHTZR QN B 1 FraR, W s 8 = 8, #F 44
B =15 BF R E=1.379 x 10" Pa,p =
0.027 68 N/em®. #F{443h 7 4, sr A LI F £
1. &FFH9Hr R RN S139 R 1,724 35 x 10° Pa. fif
BARANHRSTEy i LB AREE +5.08
em. ARPRIER IR 2 T/, AR IR B 2 x5 .5, .
Yo ¥s LILETTH 4.6 84 P, =4.45 x10° N. #
R H4E S = 10.064 5,0.645,0.968,1.29,1.613,
1.935,3.226,4. 194 ,5. 161 ,6. 452 ,22. 581 ,25. 806,
29.032, 32.258, 35.484, 38.71, 41.935, 45. 161,
48.387, 51. 613, 54.839, 58.064, 61.29, 64.516,
67.742,70.968, 71. 613, 72.258, 72.903, 73. 548,
74.193, 77. 419, 80. 645, 83.871, 87.097, 90. 322,
93. 548, 96.774, 103.226, 116.129, 129.032, 141.935,
154. 838,167. 742,180. 645 | cm’.

Bl 15 FEMEMLARST (84 :cm)

®1 AHEERERER

H5 i
1 1-3,3-5,5-7,7-2
2 1-4,2-8
3 3-4,7-8
4 3-6,6-7
5 4-5,5-8
6 4-6,6-8
7 5-6
T2 ARTEREREER
THES x y
3 X3 y:( =0)
7 ~ X3 y;( =0)
4 X4 Ya
6 %5{ =0) Ye
8 ~ Xy Ya

MK 3 T LLE W, A S SR AR Rl S0 F B
BRI EBUR SR T 2 A S0, = QG-
SO BEIM 4 RILT GSO, QGSOPC Frig4i R N &
5, HPSO # 22. M 2 AU 8l 26 mT LUE H, 1GSO
A e A E AL SO BE AR LA T HPSO 5 GSO, i
QGSOPC F #: Lk QGSO H k2 )5 I RE B 4F,
AT 200 YGEAARREIE R E R AUME XK. 1 3 fr
7~ EJE g 1GSO AL BIHTSREEH LTI AR.

R3S ATEEHRRAIRITTE R

A e ol HPSO GSO QGSO QGSOPC
A, 22.581 0.064 5 25. 806 22.581 22.581 0.064 5
A, 45. 161 61.290 45.161 45.161 45. 161 41.935
A, 0.645 0.064 5 29.032 0.064 5 0.064 5 0.064 5
A, 0. 645 0.064 5 0.645 0.064 5 0.064 5 0.064 5
A, 0.645 0.645 0.645 0.064 5 0.064 5 0.968
A, 25. 806 48.390 29.032 1.935 25. 806 22.581
A, 0. 645 0. 645 1.290 0.064 5 0.064 5 0.968
%, —645.88 -620 ~-1079.1 -918.5 -1043.2 -1101.7
x, -986.72 - 620 -1032.5 -1143.6 -1199.7 -1193.5
¥ 513.9 545.0 652.5 219.5 122.0 288.3
¥e 1070.18 720 1585.8 877.0 813.3 1 506.5

F&E/N 4798.5 4 656 7 007.4 4116.8 3928.9 3391.9
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30000, - HPSO —x5= —x4<152.4 cm,101. 6 cm<y, =y; = —y; =
26 000 } ——GSO -¥.=<203.2 cm,228.6 cm <z, =z, =2, =2, <330.2
22 000 | —8g§8pc em,101.6 cm <%, =5, = — %5 = — %,y 203.2 cm,
Z 18000 } 254 cm<yy =y, = —y; = —¥30 <355. 6 cm. G5
%14000-“: RLBRERS.
10 000 “_-“—E x4 S5HEAHEERGHTTESE
6 000 L_\__ ----------------------------- B FFE R
- LTI Mmoo ~ A, 1 (1,2)
2900 57100 200 300 400 500 600 700 800 9001 000 4, 2,3,4,5 (1,4),(2,3),(1,5),(2,6)
ERHK A, 6,7,8,9 (2,5),(2,4),(1,3),(1,6)
B2 15 FREATRMER LML A o 3.6).(45)
Ay 12,13 (3,4),(5,6)
A 14,15,16,17  (3,10),(6,7),(4,9),(5,8)
4, 18,19,20,21  (3,8),(4,7),(6,9),(5,10)
Aq 22232425  (3,7),(4,8),(5,9),(6,10)
3 (b) QGSOPCHEALZ x5 B ATEAMREREFHER
315 HFREHRERLELARR A F/N F/N F/N
1 4448.2 -444 82 - 444 82
3.2 LHZEMR 2 0.0 - 444 82 —444 82
25 FF5s (RIS LA R i 4 F7s. B eHi # 3 5 2941 0.0 0.0
PERLE E =6.89 x 107 kPa; % p =2.768 g/cm’ ; #F 6 2 668.9 0.0 0.0

BRI 1{o] = £2.756 x 10° kPa; 355 1 ~6
BT P RORE[S8] = +0. 889 cm. i THHH)
SRR, AR B A S A L B R i
HRBLTE R 4. FAAE BT BB EUE D = {0.645,
1.290, 1. 935, 2. 580, 3. 225, 3. 870, 4.515, 5. 160,
5.805, 6.450, 7. 095, 7. 740, 8. 385, 9.030, 9. 675,
10. 320, 10. 965, 11. 610, 12. 255, 12.900, 13.545,
14.190, 14. 835, 15. 480, 16. 125, 16.770, 18. 060,
18.705, 19. 350, 19. 995, 20. 640, 21. 285, 21. 930 |

(em®). AR B AIHA N :50. 8 em<<x, =x, =

B4 25 FEMRHILRRT

M F 6 T LLE th,QGS0 5 QGSOPC H kMg
L5 R T2 A SR, H 9 QGSOPC Frif 45 RN &
£, B 528. 6 kN. I 5 7 IFE H, QGSO & #: Ak
SEFRWR, 2 KERCWKZRHENME, T
QGSOPC I W S 2 B AT HPSO 5 GSO HEtk, H

®6 25 HZEHMIRMALIGITTERLL

FE Wal' Kaveh!™ HPSO  GSO  QGSO  QGSOPC
A4, 0645 0.645 0.645 0.645 0.645  0.645
A 1290 0.645 1290  0.645  0.645  0.645
A, 7095 7095  6.450 6450  7.095  5.805
A, L2  0.645 0.645 0.645  0.645  0.645
A 1935 0.645 0.645 0.645 0.645  0.645
As  0.645 0.645 0,645 0.645 0.645 0.645
A, 129  0.645 0.645 1290  0.645  0.645
Ag  5.805 6450 6450 5805 5805  6.450
%5 104318 92.04 86,573 81.658 93.871 94.1%2

yo  135.814 148,742 128.651 133.965 159.083 140.719
z; 316.484 293.599 330.144 325.704 295.946 322.443
1, 129.032 118.008 121.509 107.699 123.706 127.566
¥s 333959 324.993 329.143 336.812 342.605 346.555
ER/KN 605.8 5516 554.3 539.9 5381  528.6
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Be6 25 F=mErRREELARER

4 it

GSO fRALE LR — RS e A VLR L B e, A
AR T T GSO HhAL B vk Bk i 9 Rl BE B AR I
PR, B P I A B B AR , KR
BGE T E AR A UK R e R RILE
BN EIHTBR AT R AL BT o, i T el B
BRERRAR A BB LR, 515 i8R
FEREREE, AASTHAEF B 2 fE S fTLLE
L RAIR BB X 25 R, Bk AEEA BRB T I

B 4 FpEEE BEIL LR (HPSO,GSO, QG-
SO.QGSOPC) Y LL 511 5 , QGSOPC B i A T #%
SBR[ L EA FF 2R FIIERE, A 300k
HREHENE, FREREMLR. B P Tk 3
I 6 B4 R AT LUE th, QGSOPC H %k WL S B
24 MR BRGNS E R R B a3 Sk
IR, X R Y] T QGSOPC F i LBRTE.
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Theoretical Study of the Absorption of Methanol on the Nano-Pt Surface

Tang Zhi, Xiong Rui, Liu Fang, Zhou Wei-wen
(Faculty of Electro-mechanical Engineering,Guangdong University of Technology , Guangzhou 510006, China)

Abstract; The density functional theory( DFT) was used to investigate the methanol on Nano-Pt surface. Some pro-
perities , including absorption energy, bond lengths of C-H and C-Pt,and density of state,were calculated. The resu-
ets show that the Fermi level model moves to the right. After absorption, C-H weakens, its bond length is longer than
before , the interaction between inner Pt atoms weakens too. At the same time a low barrier has to be overcome dur-
ing the process of absorption.

Key words: density function theory ( DFT) ; methane; nano-Pt; absorption
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Application of Improved Group Search Optimizer in

Shape Optimization of Truss Structures
Zeng Shi-kai, Li Li-juan
(Faculty of Civil and Transportation Engineering, Guangdong University of Technology , Guangzhou 510006, China)

Abstract; Two improved group search optimization algorithms (IGSO) , quick group search optimization ( QGSO)
and quick group search optimizer with passive congregation (QGSOPC) algorithm, are presented, and they are ap-
plied in shape optimization design of truss structures with discrete variables, including planar trusses and spatial
trusses. Several numerical examples are given to test the IGSO algorithms. The optimization results are compared
with those of the GSO algorithms and some algorithms in reference. The results show that the IGSO algorithmss have
better performance in terms of convergence than the GSO algorithm and other algorithms,and can find the optimum
solution with less iteration. Besides, compared with that of the GSO algorithm , the IGSO algorithm program statement
is much briefer ,and easier to be programmed. It is desirable for IGSO to be used for structural optimal design prob-
lems.

Key words: Group search optimizer( GSO) ; shape optimization; truss; convergence rale; convergence accuracy;

discrete variables



