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Abstract: In this paper, an elementary proof method is given for the indefinite equation, X" +Y”"=2", which
has no positive integer solution when n is an odd prime number, namely, it proves Fermat theorem with an ele-
mentary mathematical method. In addition, an example analysis is also given, and the results show that the
proof method is correct.

Keywords: Fermat theorem; elementary mathematical method; factorization; relatively prime of polynomials

1 F&gin

B R E FALAR S P S AR e T LI AR E B K B R AL Ml R 3 WA RER
PR R0 ) R 22 R s — BB 4 UROCRE S BB 3R D T A B B[R] R A — R L 2 n>2,
B n YOREF P AR BO [F R Z F1 X OR N ATRE Y. BIXT T XY =27, 2 n>2 B AR T R4
1E B

RO WEE D Y p(p MMEEFREON . XY Z P —ER DA RBEEGD Y=
Ap BB TR (X)) (Y ' =(Z) (XD (YD)r=(Z)" 25 XY B R o1 e 2
Z0 2V NGRS Z AR G, RENIEW Y n=4,n=p B, Z AR BEERI AT DART A FhOW A
HEJE n=4 9“3 DR W82 n=4p B T8 A5 87 AL ST . X R A& B g4 iR

KRB 2016-11-06
BEMEE: SKEAMHA9420), 5 MR LR, 32N F LR TS, E-mail: zhangchaoxiang99 @ sohu. com.
EEWAB: WAL TERIFAES 5T B E (2011]Q0055)




4 6 30 FREIA . 4 B S OE B ) SFE 787

“TR BRI S AR BHIE BE IR n=3.n=4.,n="5,n="T7, DL L — 45 FREL I B T ok
SEBRRAL. B AE 1995 AR P E B KL P8 « MR- T P e WL (PR R 307 9 R Y i R K 9 S 7E 4R
H A AR [ B SR S At oA — A48 00 A TR A 7 3 s U ORI R TR T Al UE B B RO A B AR BIE
W, 2 AT — ik (] RUG A - 3% S AL 25 1 08 R0 6 JE UK Al B TR W R A 2 28 U ZK T A9 IE
WY T — R WIS 0 T R

TEM R TR UEM] 2 )5 o 5 EAT A A A B s b Dy e T o L A R M i 2 56 [ B B -+ 3L
SERLA. 2003 4R B FRAT HE VR R H7 9 S8 AT B A O3 3k L ISR AR 3R RIS R BRIl & B R U
AR 1 i LAl e P AR B8 AR, 3 5 9% B AR 4 A T R A R i

2 HZOEERIEM

2.1 xf Z#HTEX S
Lo NEETRE LY k=3 0 F

78 = Xt 4-Y*" (D
ﬁﬁ(l)ﬁééﬁﬁﬁﬁﬁ? Xo 9Y<> 9ZO 9H Zo %Eﬁlj\ﬂgﬁﬁéﬁﬁ? 9)rluit(1)/}5ﬁj‘:’
Zt = X5 +YE. (2)

RO X YO=U,. MU, |Z,. FEE X' =X,/U,.Y =Y, /U .2 =Z,/U, , WX (27 Ky
Z' =X +Y'L = (Z,/UD".
2.2 7, WIkf#
Z WA G k% Zo . TA
Zt =U(x,y) = X, +Y,,
Zh = V(e,y) = XFEP +YEPY, 40 — X YE? Y0,
¥ Xo=2Z6—Y, RAK (2, 115
Zh =(Z — Y Y =
(ZED = Co(ZED) DY, A+ CL(ZE D) 2YE — e - CEV (ZEDY D —YE YL,
A (e 1D 1=k 42 T, RS I I 3 5 0] 15
(PO —Zh = CIH(ZED VY, — CH(ZED) S 2Y: 4 e + CEA( DY D — CE N ZEDY Y.
A e— 1 WL E SRR Y, MARBER VA B -AA8E A kBT BA CG=C ' =
kaCL=Cy %o B —TUE A ko Z00 s yo BT, BT LA, B A28 40
Cr?

2
(Zél k— Zé - ZS]kY() [(Z(’)] )wiz) - (%)(Zg] )(k73>Yo + b +( b

} (3

ZOYI e LW

Wb A A S BRIy DML Z6 = X, 4 Y, A DM R s B T A5
D %15

(X +Y)E? = X2 4 CHFEXEPY, 4 e+ CEP X YD Y2
2) 552 Wik

2 2 -
X YD, = (COIXEY, 4 Gl XE0YE o 1050 XY T = (Y

3) 5 k—2 Wik

—(

i
k

i
k

e—2
( (X, +YDY? = ( YX Y + (CZ—)YSH) ;

4) 5 E—1TK
=Y ==Y
2.3 5|ERHIEH
S 1 ARBESPTIEEMEWE a« Mo B a=atib;=b—i,a;1=a+G+1) 0,0 =0— i+
D AFAE R R Lab —ai b JHFEZERFN(=0,1,2,3,-), H ab™ab, > a; 10,1 sab K KAH.
Bl 2 b NAWEREGUBRIERE Z,.X, .Y, R Xi+Y =204 X, +Y, —Z,=0(mod k) .8

http: // www. hdxb. hqu. edu. cn



788 A R e Al CA R B 2R O 2016 4F

RI(Xo+Y,—Z) .

UERY : 2 0225 SCHRL T .

I3 a"—1=(a— D@ '"+a" *+--+1) ;% a=1(mod m"), m*|la—1. AN a=1(mod m),
Frlh @' tan Pt 1=m=0(mod m) , WA mla" '+ta" P+ +1, HIL m" " o —1, Bl "=
L(mod m*™") k=0 , m=3 7 K.

e e =g IR

il «"— 1= D@ "+a" *++1) ;35 a" " +a" *+-F1=m=0(mod m) ym|a” '+
a" ity Bl @ e i+ 1=0(mod m) s L mla— 1,8 m®la”—1.a"=1(mod m?).

E SRR SIA " @ — 1 A1 IR m o —1.m=3 & ZEC .

513 4 p ATERE.Com g (et EIF b B RB AR RN

C = (—D"(mod p), k=0,1,2,3,,p—1.

HEW] 2 W22 SOk 1.
2.4 EBINERA

LB L IR L. BB do =1, X0, Yo A — A SRR GIA (D (e=1,2,3, k—De &

AR A
Zh = X"V = XY A XEVYE = A (D) Xy — e = XY Y )

X=X, Y, =Y, FRRA B IE P [ 1 a) 4%

Zh —1 =X = XY, + XY — e D Xy — e = XY Y 1 (6

MR B 2 W00 k[ (Xo+Yo—Z) XA Zo | (Xo+Yo—ZD) U KRN X, +Y, =25 Z,=Zy —

Zoz ’B?uﬁ W_Zol Z(J?: él 17(20) D, k‘Z()l 17(2@271)-
01
hy Zo) =1 BIEHDEM LI Z5 — 1L B Zo, — 1,80 Zy,=1(mod k) . Z,, —1=(Z,, — 1) X

iz e D
A By Zo) =1, BG83 45 £*| Zh, — 1.0k Z,=1(mod &%) NI TEAE Z8 —1=Fk*b. Hidr b
Zt—1 5 R HIBR AR
WEM 2. d, =k B
Zb = Rz 2L, Zy = kZy Zys s 1

U(Iay) — X() +Y() - kki] Z(k)l . (7)
V(ray) = kZ = X0 = X$EPY, + XEVYE— e — XngH) +Y f
1 k1 _
g x, =X L Ay X EN T EZ T e Xy AR ()
kk*lzk +1 k k/e*lzk _1 k
(N 01 — 01
z= (%) = (%)
2ZE = (BN ZE 4 D+ (R 2 — D =
(R D+ CLR T ZED T + Co(B T ZE D 4 oo + (8)
Co P (R Z5)P + C R Z6) + 1]+ LM Z5) — GG Z5D ! +
Ci(R T ZED T — e —CEER T ZED - CE (R 28 ) — 1],
2ZE = (RZED A+ CHRSTZED R e R 2B A CE R ZED.
ERH A RCT TR R B L5 1 IUE R RO HAA G Z0O B H T S
k=1 =1 ~2 e—3
217t = ket lz(,l[%ﬂc YU ZD ek (e Z 1], 9
.j‘j Zé_k]’k IZI kZoz aﬂlﬁfﬂﬁlﬁi]
(kkfl Zl« )kfl 2 ~h—3 )
PARNATIES TM +( ;)(kHZél)’“*3 T+ /’; YR ZE)E 41 10

b A e 2 e L FERLBR LA 20 el A

http: // www. hdxb. hqu. edu. cn



4 6 30 FREIA . 4 B S OE B ) SFE 789

k=1 k=3 k—3
(k“Zﬁl){i(k im) +(—)(/e“Z‘)’°+ +<C } )

Zt, —1 = = . (1)
FHEMEN .o '=1(mod m); (asm)=1; & a=b", WK (" "H)m=1(mod m*)
AR D EM AR, XA @ — D BB R 28 '=1(mod £Y) LB k|27 —1 ;287 —1=¢(,
(C, 28 " —1BRLL B IO . (ks CH=1 . M= (11) 7] 484K

k=1 77k k=3
(k#0720 [%

.
+(—)(k“Zol)*’+ +<° }—cz

é?il:k 2k71

(12)

B ER PSRBT > C kA AT

(R*ZH) D706 —
k 2&1

K ADH N b | RZE) DTC (RCo) = LT RLR* P Z8) D76 — G = 1, XH (k, 20 =

(R Z6) 256 —C
2k71

Zty —1 = (13)

L OEOR N a4y B (B a) =1, Bat (13 AN

(Zpy — D2+ 252+ 4+ 1) = kas. (14)

KR as Fy 8880 BT LA k| Z6, — 15 P R o 32 B0 MR B SR Bl L R [ Z0, — 1, B R | (20, '+ 20,2 4o -
D.# k| Zp, — 1,80 Z,=1(mod k). #5134 3 /8. Z6, ' + 25, 4+ +1=k=0(mod k) .kt £[ (Z,"

Zh e FRLLRE I ZE — 1 B k| 2 2 L 2 28 e 1=k=0(mod k), i
A Zp=1(mod &), T A k* | 2, — 135 Zb, — 1=k by (by & Z5, — 1 BRVA B* B550. T RA
kiby = kas, by = as/k.

HF ks a) =1,k by WEEADE. Wik ai=Zp, —1sa, =20 + 26,7+ -+ 1. WH ara, =ka,.
KR as JEBE T A klara,. BT bk BTRECH a v a0 WEECHA klai 8 kla, ARSI 3 5
R aa, s SEFRSE &2 1 avas s NP4 0 & . G AT LAGE I a) vao AS A 3B, Zoo N R 85850000 A TG B
B MRS Zo=kZo Zoy s X by Zoy FEERL Zo, Jy TCIRELUER] Z, Ol TC AL

62 R Zo il Xo.Y, AR Zo AR E WA

X() 9Y0 + 2 Zol Xo 9Y<> —2
2 2

B XY AAAR@2) T 15
zs = (# Z“)—H] (2] =

1, fir LA

k
X, = = G410 Y, = = (&' 27> — 1 (15

e O (R %)+

2
: L N (16)
e (# 275”) +c (ke Zo )+1}+ [(;e'ﬂ %)L +Ci(# 273‘)‘ T
IS SR A L2k (k}" 1Zo ) MzH Zo =k Z0 k25, s A 1
o B e () B ).

Nk W A N W S E Y /N S (S R =
. . Z/z k—1
ko __ —1\2 k=1 k— 01
7t —1 = (k )[(/z >5(—2) /(/e+ +(

)(ZZS‘)D (18)
B RS N ARECR O DG A
Zh—1 = (k") D)C,. (19

http: // www. hdxb. hqu. edu. cn



790 LN S QNN = N D) 2016 4F

thtluk,(ci )(27)>=1k\ ch—(cfa)(%&)zxﬂtﬁ(k,2c3>=1. B D C R

FELL R D22, — 1. XK 28, — 1= (2, — 1D (Z 28 e+ 1) sk A E 50 P % 1,
CR* 1% HERR Zo, — 18R D Z0 20 e L AR GE S B 3. 20, + 76,2 + -+ 1=k=0(mod &) .
FFRACRET D L 2 28 e 15 (B [ Z, — 1

WMICARIESIFE 3 A .| 2 20 241, B | 28, — 1 B0 Z5 =1 (mod B4 1), % Zb, —1=Fk""10,
(bt Zh —1 BR UL R T BE R0 . T A 158

pNe

A 20)

b, = (B! Con by =

BR (k. D)CH = 1T b, S BEZ1 504K
Mk ar = Zp — loay = Z' + 2"+ +1.a, = D,C, LA

ad, — (kk71>2a3. (21)
) BT T 119 4007 — B S AT LASE B Z,, S JCFRA. Z, SR TOFRA . Z, TG H /N T 8 B0 0 T 8 50

-

759

3 g

!

U] XY =20 AR R R n R R RO i A
n=2« plt o pl e e e ph.
S 1= 01,23 s ple s A S 2 BB Bl o R =2 p WA
X 4y — g,
Pl=1.0 XY =2 Al 1=2, ph=3, A X2 +Y"2 =27 2R TG 4 1E R kTl
X (Y = (2" A ERER, B X" Y =27" T4 .
[ == pi I 5 RS IO L B 0 BB XY =20 w3 R R T
A TE RO BIE ) 2 s P ST,

CE P

(1] B mi R 38 7 R A = I 350 o0 A A 0 5 ) B LT . A2 fF K28 4 CH AR B E D 4 2015, 36 (1) : 107-110. doi: 10.
11830/ISSN. 1000-5013. 2015. 01. 0107.

(2] Gellmh. Ges 5. — AR 5 D XE BT ). &R AR S B2 ) . 2010,21(6) :128-130.

[3] ZZZf. $h o REMMB EUEILT ], 16 % TR K224, 2008,22(5) :650-662.

(4] et g . bes 5. 5. G R B Ay —FruE il 7 k)], 7R, 2011,24(6) :11-12, 22,

(5] A, ZEWi. $e S e B, SRAED R LT s )& )y &, 2012(1)  74-75.

(6] FEai2s. 2 Th/Nag Y LRI IE L B A (. JER B D 908 2% B 2% 4% C A SR BF#BD - 2009, 9(6) : 11-13.

(7] RER. FIHNFEGESHG/NEHLT] R¥EHE,2009,25(5) :120-123.

(8] WA EHIME. T KB IS A e[, w4k 2 37 %) . 2010,23(4) 13,25,

Lo il i R 385 307 R0 25 R 1A 9 76 2% S R 8 B E A AR IR TR LT . P b R 24243 CH R BF 22 D + 2000, 30(2) :176-180.

(100 XUSCH L AhHE A 5K IR AS . St — A 9% T o 8 BE W 0 43 17 L) . b 3 U 0 K 22 25 1 CH SR BF 22 0D 5 2013, 49 (5) 1 462-
165.

C11] ek, SRR, T n R % SR MR IR sE SR LT, 30 s BHE R 2 4 i (A SRR D 2016,31(2) - 117-121.

(121 BB, B4 2. BOFIE B 7™ A P 2 AW 8 S5 28 5 AIbR LT . A SR BEIE 38 1, 2016, 38(1) : 51-55.

(130 s fh . A 45 K Jr v e A 9 o RS BT . B4 2 3 5158, 2015(15) : 127-128.

(REHRE: mhifl  RXHEK: 7o)

http: / www, hdxb. hqu. edu. cn



W31 HeH R M CH AR R Vol. 37 No. 6
2016 4F 11 H Journal of Huaqiao University (Natural Science) Nov. 2016

FITEEER

%18
2L T W B R AR T -
SRe FE AR i) 42K f 5 AR ) 1 B L 3 A7 S A 19 o 3R K BN -
X H B A BEALAT 0 i AR AR AL
2 77 0 RR IR R ALk T R gL 53t
SR FE 0 B 98 R 1 5 I A 350 e, 7 2R A -

SR F e bR 25 20 BT 00 RUHIL A 36 46 IR 25 78 R 1E A 2 B R
T P4 e R 23 1] g B A SIET 119 3% J86 5% 1% I o 7 12

o 2 T 2% YR VR R A ML LRV BT v eenee et it et et e e

B G DX A S8 4 8 HOIE £ AR BT 5 2 i

PR TR LED B WS G [T v v ooveoeoormonmee e e e e e e e e e
Bandelet 5 J7 LI T AR HE AR BT +o+ o cerveervesonereeseeome st ees e et bt ek e e e hs et e e s et e e e
BB SCAS A2 0 55 M B AR A O 28 2 4o IR R JH] o v veeeeeseesmemeeemees e ettt sttt e e e e s s e e
CFPECHE T3 T P HE AT EE AR LTI cveove e eee e s s s s et et et et e e e e e e e e

SR I BB PID (g — B B S 4 ] -

K WSVM iy = 4 o 2 A% 5 P 25 19 s 8 A
b4 Ab bR 2508 SO BB (9 By [l 5 e vk -

R 24 Otsu B 7 R P 5k 52 9 =X ot

g4 AOP U FIR B E A AR BYIZ R G MVC HEHE o ve e ee it e e

] AZSRAT WA B RE 2 7% S AL A 2 48 Dt S it

CSLF i 8 HURE I 2 47 4l 22 T2 S A (WA o THI AL, e veeemeemeememmemmeme e e
- T RE A A BERH PR (R I v oovveveeme snee e et e e

77 9 A 14 A TR O A TR 45 1 R B

5 S 8 T R B B T2 A2 T Landau 58 FH +ov veeeesemrere sm e et e e e e
o AT 11 i L B 10 P

F28

R R HE P T BB 2 RS T B RAZS TN JT AT o vovove e eem mmemeeen s e e

SO T JR 3B 3 L IR A ) I T A A A
SR P AL Ao L5 1) 5 s 17 2 T sk o A 00

Eg@jﬁ;% &] ijjﬁﬁ'é};ﬁﬁa/%gﬁ&ﬂ»

= T Fourier 28 2 /£ S Deutsch-Jozsa B ¥ o (19 i

Au 4K FE L 235 7 F2 T 25 B M TE [ EELS ARHT  veevereeereresmrsneneenene it st e e

R FHER I L R 9 4% 54 S B3 I R R 1 =7 B i
Wit Boyer VEBC S8 L TE Snort AR A I Hh ) 1b7 T

CEFER, AR, §RAE (D

e RS, RARFE, BB E (D
CRER, AK (12D
CHRRE, TR, FXLE, 254 AD

P, RA, RIR, L, REE, BEk 2D
B B B RTZE B TG PR TGN G ZE M RAL vevevereenen sme see e e e et et e

Rpig, ks, Tl QD
C F L TIRAE, BRI, TH (32)
C . BEL (38)

BARAE, AT, HEM, T (43)
- RFE, WHEH, KR, XA 4D
R7AAE, REHE, ZHH GO
FkE (58
* K (62)
LA (67)
HRBE, BRI (TD
- REX (7T

- RAE, R D
AR (84)
CRIE, FWE (88)

A E, FER, A FA (92)
CRER, AR, EW, B—F, 22 98
MRS, WA, FR. AKX (103)
B Ak, A, HAas, 2% E (109
- M (115)
SRS, EZR (1200
W& (125)

RAE, KRR R, 5%, 15k (129
COHAR, e (134)

- FRBRE, 3K (139)

J-F (145)
EAUR, M, e, REL (149
CRRBEE, R4, KRB E, FE (15D
RET, AR, HaE (160)
C RBAIH, Rk (164)

< i@, A w4 (168)



R K R CH SRR RO

2016 4

SR P 18] 4k 25 (DA 3RS A A AL A5 B A 8 ik

et B A I8 R A0 1 Bk AR 8 AL 3k

I BAB A IE T 09 20 A 2OA R 2/ X P HROE 1L

SR H A 3K B HEVC RS 58 3 M IE D7 %

SR FH T A6 M 280 SCRE R K I 40 43 6 88 1 & 4 28 Rk

SR T o fo IS 28 T 81 AN 44 T
T AR AR 22 TR o ST BT R 1) B A R R

R i, PRI, WEFT
LR

- X 4ERAE, R4
CREF. AL

CERE, mE4, AN

(o

AR, Bk
CHEFE, ZBH
AP de. BT

B (i 3 A 95 {[Cu4,4"-bpy) (OH) (H, 0), J(CIO,) » 2H, O}, 4 B RAE GHEF o ooeveeeee BEAREE, B Tk

FPARIR = T BRI A ) 2 00

R B 15 IS i 042807 7EEE FRIERE GS115 HIRIFETR vevveorveeneerveennnnns

A JHE T B MU X 2% A 3 Bl R 5 19 1

T4 FE B SRR T L VB B VS I DT YT AR A5 AL oo vov e eeeven e mrm e e e e s
23 ) 0 19 A 6 2 AT v 7 465 ) Ml 3 S IR PEO RO ST oo e e e

P A i B SRR S AR s 8] 55 B 1Y 100 45

@%&3‘;@3&3 Vitali ?ﬁ%ﬁlﬁ%&ﬂ:m)ﬂ
VR A R B R T N A T B A MR BRI ooevve e ere e e e e

E 3
B WA L5 S A A O T 5 P e 9

R R B L (e e -
% FH Cruise (140 By 258 TR T ZE (K PEBE AP HT o veevveremeemeermreme sn ees ces e it st e e ee st st e e
YCDAB54 ZF B LA T U2 GBI o vv e vveomeeemneenee st tee it ee et st et e s e e e
REEZS LT REHLEN JIPERES NO, HEJAT FLAFBT (L L) wvveereervremnesneeneenieennens

Bessel 6 #2478 5 1 77 5106 5%

/T(HEJ Matlab E/]ﬂfél Ehfgm%ﬁj\zgﬁéiﬁifbﬂ—

A E 5 1 ) K K B 5 56
B IR S B R A R I 3 S 2 B vk

iﬁﬂﬁ%%,ﬁ%?ﬂélﬁ%@ﬁﬁé%%&ﬂ'QS'QI)Q

CPSO 3 5 18] 5 HLLL Hb B3 15 R 4% 3h A5

T LT/ VBLL Y BRI+ BEIETRRRA - ooe oo
Kﬁii%ﬁé/{%%u—i—%cp%{mﬂgigﬁ

CAREF . R

ez, 23, kke, B4, 22
CBAR, TARK

¥, BET
W, MR, B A, X RB, KE
- HBRF
M, Tk

2 3R

T AR, R E N

FER, TR, WK, FBE%
Wik
W%, R
ERRK. kE, F2E
1N
CotRRE, RS, a4t
AL, TREE R, FARR
FR, W—F, AAH, ks, EAS
C EH, B
Ak, HE
R, EmWAE, §F 8
S
LR, ERM, HF. RER
HFXr, FWRE, 2R R, FELZ
HEA, KI KRFR, REE, 29N
s BRM, MAEE, NG

HFE, AT, R

KSR SRR AR RO e KA, B ESL AR, MA0R. AR, B, EH

T3 70 B A AT 1R B 2 A R Y 9 X R T
PHC 4% 25 7R 38 71 JE L 23 B

R SNA KRS AL AU GBI T SLSES BT oo vveoesesvve e

O A2 3 5 1) TR R T R A A 22 3 U ik PR D vk (B30
XSUTE I R A B 5 e T 5

- Eabe, RE k., FiET
CHREH . A Sk, A
A E, Kk, RER GHE
R
N L

http: / www, hdxb. hqu. edu. cn

(17D
(175)
(179
(185)
(190)

(196)
20D
(207)
(213)
(218)
(224)
(230)
(234)
(24D
(247)
(252)
(257)

(261)
(268)
(273)
Q277
281D
(287)
(29D
(295)
(299
(304)
(308)
(312)
(316)
(320)
(325)
(330)
(336)
(342)
(347)
(352)
(358)
(363)
(369)
(375)



%60 HITHELBEK I
(N+ D4 LIl Boussinesq 75 FE BIRE B Bt AR LR PRI oo oo vveeer e e SBJE B (380)
FRA T I L T R g e CIRER, BRE (386)
AR A AE A AR A () 4B TR S A A C i, RERE (39D

F4H

AR} H 3 ) A B R B 9T i B R A, AN, A (395)
Amsﬂfﬁﬁ&M$ HL B 47 i IR, RAE (106)
e K R A R L T R A T I ZME, e (41D

SR TH SR T it TR 7 e LA o - B, R LA (416)
R ZUOKBEH 5 B W A BRI ER B A3 R coveeeeeeeeee s RXE, BRH, I, KPR AW (422)
Joisi 50 B i WA AR T T R 0 R RE A IR T A A CEgA, EEKE (42D
R M RARAL T B PR KRB B R W TE - - AtiE. AR, AAR (43D
SEINVE R ARSI B BTG - vee e BRRGR, RORIE, B F R, A, BkFE (436)
SR FH 78 T R g ik 00T o DU 100 0 A9 VR O R AR O R AR A A Y e R EEH, R R (441)
FE AU AR T A TN R o [ 3 45 A O AR AR A3 AT - kAR, BERAE, B (447)
AN 7K 5 =0T H PR A K ] 55 K R ) T A A CHRF 45D
AL IR AR B R A VR K R g A - B E, W (156)
EQ%ZK%@ﬁﬁlgﬂy]ﬁgﬂgﬂlﬂtﬁ}ﬁ%mﬁ BAN:EY AN ’%1]1?}2, gg;ﬁ (461)
CrylA T 2% Ht i A B 100 1 DX 10 2 () 254 B384 AT XK . AR (465)
j( LED Xlﬁr‘%:“ ?ﬁ%ilﬂf[’ﬁ{f ;; E ;];)]1)]] . gﬁ;f%;‘_’f; }{}fg -ﬁ—/ﬁ—& s /éﬁ:gi (475)
ZVEETERMASRZIT s @, FF, $EE, T, FHR, FiE L, BiAE (ASD
R H B i 5 B0 HEVC i fa P 482 28 g 58 530k CHARE, A, FERE (486)
Bessel Yt H 5 1t i A0 177 A2 /B zs 0 B R - CATHM, RES, BET, FELK (492)
#ﬂj‘FFZ& /n Ej:}l’:ﬁ]tu ,;%g;}@, i7fr‘;3119 @;}5};}?" ;% (497)
MANET 3 TR U PHE R AODV P8 cre oo vvreeemmere oo et e 2] (503)
A N T 0 T B 9 1 05 S 0 ) 4% S B - B A (507)
JE YR A 53 25 ¥ TR 11 90 4 Fo A R R A 7 - Eag (515)
25 WL Drinfel’ d-Sokolov-Wilson 75 B2 AU AELRPE LI «oe v errvee o vee e emminemeee e e e B3R (519)
i 57> 3 S e HC 22 T AL 2R MR B ) 43 B - WA, B (523)

E58

L BT A 2 B i 25 R Sl AL E T O 1k COWAEBE, M. FRK (527
R I ST T R (R A 4 - BEs, kT (53D
P R L WL R B S DA T - o vee oo e e e R MR, AL, TEE (536)
LA M TR S B0 T e B DI EL G BE I ee o vveeeemmnmee e oo oo BUE ML, A, S/, £3 (541)
HE dy e E AU SR AL T RS B i, Tk (547)
b 7 I A 91 X R 0 A e BT 445 R W L R - - MEF. Ltk IR (552)
BUIE S E T H % A Ok A A g B - (558)
Z BB DEA B RIS S TR HERLRE R PR v vvveroee e eee oo oo FRAR, ARAP R, R E 0, XK (564)
T B X 8 43 e U A B RIRE T W5 CREM, TF, KA, FET (570
FHIR 5 e A B BR TR 85 HE 52 4 Bk A W S ) R A T, FIH4 (576)
R PLC Al HMI {y A AE B ST AR R R T R GE I ooveeververmreeees a2 8h, 3RS &, 4, £22F (583)

http: / www, hdxb. hqu. edu. cn



I\ A R e Al CA R B 2R O 2016 4F

BT EMET BB K IR IR A B RE LI A PE PR AT LI e eoveermeeremmeenmeesneeeineenneee e EE, IR
ST ] 22 PR 25 MR S I 0 1 B B (A 005 TR KBS AT EL I T v veevveermvme mmmeee e en e s et v e AR S AE
W7 TR 2 1 A0 T 1 A T T BT LY v e vee oo e eee v mme men e e e e e e e 3 RH], FGIR, SRR, B
T B S2 B B GBI AR LB TE Ay ee v veeme oo e st e e 25 4E L T AR AU
TV 42 MR AL A TG K T 2B LRI JT T v eeevveermvme mmmeee e en et v e e BRAE, R, TN
D o L ) R P PRI IR PN 2 - BT = - ]
EMAS IR RERB PSRBT s TG, 2B AW, IE, TR, B
T GPU (4R 1 40 P A P G R P JT I <o veeveeeeeemeenneme sncee it et vt e e REANST PR B AR
ASP. NET B SQL TE AL 7 BT corvveervermeneesmeen ittt cen it vt e e e 3RS b R
B A 2 PV TR B LA TIIIAELTED oo ee e et et et e e e e AR
ARM TrustZone BI4% 5 i AT UL IR «o e ervee e e e e te it et e e et e e e T3S
FIEL 3 A B ] RGN B G SZH veeervreeee e oo e e e e B, B
T2 B HEF R G R B JE TR AR BT I APHT  ve v veevmm oo mme s et et RO
K2 AR 2250 LIRS 1 Ad Hoc [ 2845 BE IS B BT v ovevee oo e es sve e e e e e 3021,

Il
**

Ein

7

e

61

UM T 2T 4E B VERE S5 I FHBFETE R oo oo vee v ee e et v B4R, B4 R, HRE 4
R D A B e TIPSR - oF S 8 S
BIEJEHE 3 AR IRI B S E IR SR <o veervee oo e B R 2 F kA, B R, B
R s Tl R R | Al e o =y - S S T &9 -

1 R 2 i B I A B S Ak - e e BRERAR N, R, B
AR JE S F A AEPUEIERE o e vee oo e FREAE L IRF M, R, AAER, 3R
Jot R AR S AR 3 AL L5 47 A AR 1Y LA SR B A ) S R A e e A - e BRZ, G, RAR, ARE
B 25 1 45 g P BE BB A DL v eoeemeeemee vneee e e e e wH R SR, 3L B, R4
HE P RIR S TRAE B R ERFE B AL AP BT v eervreereeemnees e ettt et e S F AT AR
FHIR LB HT 9 PSO-SVR T ARG M FUIIAL I «ovve e B, R 3 A

W 7 5 1 1 B 6 4 E P 2 11 WO B s R BH L RAM, RTR, REL . 29
T P A TR B 0 R G ] G A S JEL TR B P BE <o ve e veeveneee e e e e 3 L, AAERR L 3B 4
IR A5 5 5 i A R B W PR T 2 R AT - e REE, AL, B BE
R BT E® LED KFDGE AR - SRET, B, Wik, AR, B, HFA. ALE, MER
TR R R IR BT HARBLES ooveeeervre e TW, 33, 0, RER, i, @B
SR FH 7N U A5 48 07 07 2 AR A LS S B R I e vveeee e BRAE L, R, ARER
Grover 815 T4 B A (35 31 SR ST I oo v vee e e eee et e TR R, KRR, ARE
W 2% AMZ IR EE T T AR FR T T G L e veeveeerevee eee e e FROE
BT BUE T AU T BUE e PRI AL R B I TR cov e vveervremneer e e e e E PR
R AEHL A e RE AR IR DE R GEA 20 O 4 ) OB B L oo 2R, 2R, RE XL B AME
G Rt TN O o By S I &%
BN A 5 5 A A I T IS B K EI LT e eoe oo oo mee e e ee e e BN b 75, E R R
JE TR 35 B R RIS FAREREE JTHE oo vee v eeermeemmeremeee v £, LM
B K-means B 7E B BE 0 I IR F ceveeer e e AR, 2%, BT
AR I A0 Be LI ETTBE  cvvereeeemenees e srn ee it et et et et e e e e e e 3] 3
#h Tk B ) I B 7 v - e e e e e e BREAE, EODON L E AR, Db

i -

(587)
BID)
(595)
(601)
(606)
(610)
(615)
(622)
(627)
(633)
(637)
(641)
(645)
(649)
(654)

(659)
(667)
671D
(676)
(681)
(686)
691D
(698)
(702)
(708)
(714)
(720)
(725)
(73D
(737)
(743)
(749)
(754)
(758)
(762)
(766)
(770)
(774)
(778)
(782)
(786)

http: / www, hdxb. hqu. edu. cn



EHRVE S A Al RFEERCH AR PO Vol. 37 No. 6
2016 4 11 A Journal of Huaqiao University (Natural Science) Nov. 2016

Total Contents of Vol. 37

No. 1
Stiffness Characteristics Analysis of a Rotor With Slant Crack ----- LI Zhinong, XIA Hengheng, XIAO Yaoxian (1)
Quantum Annealing of the Random-Field Ising Model Based on Transverse Ferromagnetic Interactions
- ZHANG Hongtao, DAI Yongtao, TU Lingying (7)
Input Torque Optimization of a Double Degree of Freedom Serial Manipulator -« --- ZHANG Anmin, ZHAO Wu (12)
Design of Multi-Azimuth Intelligent Tracking Shower System
- CHEN Shuixuan, DING Hong, LI Wenwang, JIANG Yongjian (17)
On-Line Partial Discharge Detection of Ring Main Unit Using Higher-Order Cumulants
- YANG Kai, FAN Zhen, ZHANG Rencheng, YANG Jianhong, ZHAO Shangcheng, CHEN Shouhong (21)
Finite Element Analysis and Structural Optimization of the Front Frame of Wheel Loader
- CAI Yinggiang, CHEN Qinglin, DING Xuguang (27)
Online Wind Turbine Gearbox Condition Assessment Cloud Model Using Trend Condition Analysis
- FANG Ruiming, JIANG Shunhui, SHANG Rongyan, WANG Li (32)
Remotely Sensed Imagery Registration Based on Nonlinear Scale-Space Filtering and SIFT
- SHI Wenzao, MAO Zhengyuan (38)
LPV Model of Hydraulic Excavator Based on Neural Network Identification
- SHAO Hui, HU Yanli, HONG Xuemei, WANG Fei (43)
Research Advances on Blind Forensics Technology of Digital Image Region Duplication Forgery
- ZHAO Jie, LIU Mengmeng, WU Bin, ZHAI Dawei (48)

Remote Monitoring System Design for LED Lighting -+ -+ CHAI Wandong, ZHANG Liping, MENG Sansan (54)
Image Hiding Algorithm Based on 3D Chaotic Mapping and Bit Information Processing -+-++=++=++=+----- LI Bingli (58)
Bandelet Transform and Analysis of Its Approximation Characteristics — ++++sseseveeeeseseeeeeeeeeees. HUANG Yong (62)

Application of Computer Text Information Mining Technology in Network Security «=+-+++-+-+++--c« HAN Wenzhi (67)
An Improved ID3 Decision Tree Mining Algorithm — «=-eereeeeeeeereeeeeeieeeeeiaeeeeeeees. PAN Dasheng, QU Chiwen (71)
Research on Double Inverted Pendulum Control Using Adaptive Fuzzy PID  «-+eeeveeeeeeeeneeeceees. SONG Guojie (74)
A Node Localization for Three-Dimension Wireless Sensor Network on Wavelet Support Vector Machine
- LIANG Juan, WU Yuan (79)
Collaborative Filtering Algorithm Based on Social Tags Semantic Similarity = «=c«:eeeeeeeeeeeeeceeeeeees. CHEN Hang (84)
Improved Implementations for 2D Otsu Histogram Fast Algorithm = «+-+--eeveeveos QIAN Weixing, HUANG Liya (88)
A Light-Weight MVC Framework Combining AOP and Dependency Injection
cereveeees JIANG Linmei, LI Guogang. DU Yonggian (92)
Prototype and Application Research of Intelligent Teaching Mobile Robot System Based on Variable Motion
Mechanism  «++eeeereeeeeeeeeeeee ZHANG Guoliang, WANG Zhanni, WANG Tian, ZHAO Yilin, WU Hao (98)
Optimization of Sugarcane Bagasse Hemicelluloses Extraction by the Cellulose Solvent-Based Lignocellulose
Fractionation Using Response Surface Methodology
- CHEN Hongwen, XIE Guizhen, LI Chen, YANG Chunfa (103)
Experimental Study of Geogrid Reinforced Earth Steep Protecting Barrier
- ZHOU Yitao, YAN Jinghua, CHEN Fuquan, LIU Zhiguo (109)
Test on Bond Behavior of Concrete Filled Square Steel Tubes Between Steel and Recycled Coarse Aggregate
COMICTELE <+ +erveesme sen ene tes ittt st e et ettt et e et et e et e e e e e e e e ZHAO Qiang (115)
On the Univalent Radius and Landau Theorem for Some Harmonic Mappings
- HUANG Xinzhong, HUANG Yun (120)
Dilatation Estimate for Some Kinds of Harmonic Quasiconformal Mappings of the Half Plane Onto Itself
- LIN Zhenlian (125)



VI LI NI 3 PO = N D) 2016 4F

No. 2
Steady-State Flow Force Analysis of the Direct Relief Valve Under Different Cone Angles
- CAI Chaoying. LIN Tianliang, MIAO Cheng. REN Haoling (129)
Circular Mark Point Detecting Research Based on Local Adaptive Threshold ------- XIE Chao, XIE Minghong (134)
Surface Defect Detection of Aluminum Die Casting Based on Machine Vision = «---- ZHENG Xiaoling, LIU Bin (139)
Design of Automatic Ultrasonic Inspection System of Longitudinal Arc Welded Pipe ++++++++++-+-++-« ZHOU Ping (145)
Family of Non-diffractting Beam «--++-++-+-++--eeooeen. WANG Shuochen, MEI Xiaohua, XIE Xiaoxia, WU Fengtie (149)
Application of the Quantum Fourier Transform in Deutsch-Jozsa Algorithm
- ZHANG Hongtao, XIONG Hongmei, TU Lingying, SHU Jun (155)
Study on Surface Plasmons in Au Nano Couple Structures by Electron Energy-Loss Spectroscopy
- ZHANG Xining, TONG Limin, PU Jixiong (160)
Cloud Platform Based on the Ring Star Network and L.oad Balancing Technique
- LUO Jianfeng, CHEN Yugqiang (164)
Application of Improved Boyer Matching Algorithm in Snort Intrusion Detection
- MA Xiaoyu, LIU Shuanghong (168)
Application of SVM Algorithm Based on Particle Swarm Optimization in Data Classification
- ZOU Xinyao, CHEN Jingwei, YAO Ruohe (171)
Research on Personalized Information Retrieval Method Using Vector Space Model = «+++++++eeevveeves XU Jianhao (175)
Improved Adaptive Optimal Low-Rank Channel Estimation Algorithm — «+-++eeeeeeeeeeeee LIU Yujia, TAN Gewei (179)
Beam Forming of the Distributed Cognitive Multi-Cell System for Imperfect Channel
- ZHANG Xiuxiu, CHEN Donghua (185)
Scheme of Video Integrity Authentication Based on Reversible Watermarking for HEVC
- DONG Xiaohui, LIN Qiwei, XU Dongxu (190)
Audio Classification Algorithm Using Probabilistic Latent Semantic Models and K Nearest Neighbor Classifier
- XIN Xin, CHEN Shudong, TONG Minglei, HU Wenhao, LLIU Chenwei, GE Haodong (196)
Person Name Disambiguation Based on Revised Longest Common Subsequence
- LIN Cuiping, WU Yangyang (201)
Multi-Clue Fusion Target Tracking Algorithm Based on Selective Search and Deep Learning
- ZHONG Bineng, PAN Shengnan (207)
Synthesis, Structures and Properties of Coordination Polymer {[Cu(4,4'-bpy) (OH) (H,0), ](ClO,) « 2H, 0},
- XUE Juncong, XIAO Zijing (213)
Thermodynamic Analysis on Synthesis of Tributyl Citrate «+++-+-+eseeeeeereeeeeeeee LIN Jinging, CHEN Fengfang (218)
Expression of Feruloyl Esterase 042807 in Pichia pastoris GS115
- CHEN Yunhua, LI Hui, ZHANG Guangya, GE Huihua, LI Xialan (224)
Effect of Plum Flower Pilose Antler Extract on Alleviating Sport Fatigue -+ GU Jiuxian, WANG Weimin (230)
Energy Variational Method to Analyze Concrete-Partial-Filled Steel Box Composite Beam Considering Shear
Deformation and Slip Effect ««-vreeeeerseerveemmemmiemneeeiiinoniieneieieeniieneeeneeeenee. MO Shixu, XU Haining (234)
Elastic-Plastic Seismic Responses Analysis of Steel Space Grid Cassette Box Tube-in-Tube Structures
- SUN Jingming, CHEN Hongniao, MA Kejian, LIU Zhuoqun, ZHANG Zhen (241)

Prediction Model of the Heating Time and Energy Consumption of Electric Water Heater During the Un-

Draining Period -+« s« e eeeseesresmteesmee it st et ten et e e e e RAN Maoyu (247)
Proof of Semi-Vitali Covering Theorem on Function Space and Its Application --- ZHAO Jianying, LI Haiying (252)
Properties of Mixed Integer Programming and Structured Super Additive Function «:+++++-++++--« YANG Xiaobin (257)

No. 3

Influence of Contact Type on Diamond Wear During Scratching on Sapphire
- WU Haiyong, HUANG Hui, XU Xipeng (261)

http: // www. hdxb. hqu. edu. cn



4 6 30 93T BE AR VI

Analysis on Air Intake Resistance of Automotive Air Filter
- YUAN Zhiqun, HUANG Feijian, LIU Jinwu, XU Xi'an (268)
Performance Analysis of Pure Electric Light Off-Road Vehicle Based on Cruise =+« s+ eeeeeeeeeees YANG Jianjun (273)
Research and Development of YCD4B54 Series Diesel Engine  «-«+eeveevveeveeees TAN Kecheng, XU Guanneng (277)
Simulation Analysis on Power Performance and NO, Emission of Engine Under Different Oxygen-Air Ratios
- LI Dongmin, ZHANG Hui, LI Yushan (281)
Simulation Research of Local Temperature Control Using Improved PID Algorithm -++-+eeeveeveeeeeees SUN Jun (287)
Diffraction Optical Field of Bessel Beam Passing Through Cylindrical Lens
- XIE Xiaoxia, WU Fengtie, JI Jiawei (291)
Hybrid Particle Swarm Algorithm for the Logistics Distribution Problem
- HU Wenhao, CHEN Shudong, XIN Xin (295)
3D Kinematics Simulation of Six DOF Robot Using Matlab
- LI Qing, XIE Yishou, ZHENG Lixin, ZHANG Yukun, ZHUANG Lihong (299)
New Watermark Scheme Based on Human Visual System Characteristics «=++++-++-+ WANG Wei, SHI Shenghui (304)
Non-Uniform Mining Algorithm for Considering Data Uncertainty =~ «++++++seeeeveeeeeeee LITU Zhusong, CHEN Jie (308)
Design and Implementation of Short-Range Multi-Point Wireless Voice Transmission System
- CHEN Chengming, YU Lijuan, CAO Shouqi (312)
CPSO Support Vector Machine Based Infrared Gas Sensor Dynamic Compensation «++++-++-+-« CHAI Wenguang (316)
Analysis of the Effect of Ultrasonic on the Preparation of Medical Stone Water
- FENG Cuimin, WANG Xiaotong, HAN Fang, QIAN Hongliang (320)
Studies on Composting Process of Municipal Biogas Residues and Optimization of Fertilizer Practice
- XU Wenjiang, ZHANG Mingqing, HONG Cuiyun, LI Xialan (325)
Product Analysis of Protein Hydrolysate From Octopus Leftovers
- HUANG Huili, ZHANG Shuang, ZHANG Yurong, ZHANG Luying, WANG Kaiming (330)
Detection of Sodium Dodecyl Sulfate by Ratiometric Fluorescence Based on Fluorescence Polyethyleneimine/
EOSiN Y -ereererrersreenneenineenieieniieeniieennieeniieene .. GONG Weibin, YANG Chuanxiao. SUN Xiangying (336)
Experiment of Extracting Essential Oil From Cuminum chrysantha Leaves by Different Technologies
- ZHENG Tingting, LIANG Linfu, CHEN Hong (342)
Efficiency of Controlling Nitrogen and Phosphorus Release From Sediment Using Thin-Layer Capping
With Water Treatment Plant SIUde -+ -+ e« seeseerseessremmt st ert ettt et ettt e e et e e e
HUANG Huashan, YANG Zhimin, ZHOU Zhenming, LIU Shupo, SHEN Chunhua, LI Fei, YUAN Baoling (347)
Crack Width of Concrete-Partially-Filled Steel Box Composite Beam Under Negative Moment
- MO Shixu, ZHAO Jianguang, XU Haining (352)
Nonlinear Finite Element Analysis of the Bend-Carrying Capacity of the PHC Pile
- CHEN Zhibin, XIAO Zhaoyun, GAQO Shixiong, YANG Xiaoli (358)
Authority Evaluation of Organizational Role for the Construction Enterprises Based on Social Network Analysis
eeeeeeeee QI Shenjun, CAI Jiazhong, ZHANG Yunbo, LU Zihong (363)
Multi Level Measurement and Evaluation Method of the TOD «+eeeeeeeveeeeneiiniiiiieeieneeees. XU Junping (369)
Univalence and Linear Connetivity of Biharmonic Mappings =~ ++++++++-++---« HUANG Xinzhong, ZHAN Longjun (375)
Exact Explicit Nonlinear Wave Solutions for the ( N+ 1)-Dimensional Generalized Boussinesq Equation
- WEN Zhenshu (380)
Study on Stability of Neutral System With Interval Time-Varying Delay
- ZHANG Yufeng, ZHOU Rongkang (386)
Two Variable Normal Distribution of Coherent States in Quantum Space — «+«- - LI Haiying, ZHAO Jianying (391)

No. 4
Progress of the Reformation of Fuel to Produce Hydrogen :+++++++--+-« FENG Shiquan, HU Yihuai, JIN Hao (395)
Optimization on Grinding Process of Gear Stell Considering Allowance Distribution

- HUANG Shengui. LUAN Xiaosheng, YAN Lan, CHEN Shouhong, JIANG Feng (401)

http: // www. hdxb. hqu. edu. cn



VI LI NI 3 PO = N D) 2016 4F

Stepper Motor Controller Using S-Shaped Control Algorithm — «+veeeeeeeeeeeeeeeiees WANG Su, ZHANG Weiya (406)
Strategy for Speed Smooth Control of High-Speed High-Precision Computer Numerical Control System
- LI Shumei, XIE Minghong (411)
Application of Spherical Helical Curved Surface in Clamping Mechanism ~ ++++++++eeeeeeees FENG Kai, GU Lizhi (416)
Image Segmentation Method Using Second Time Gray Level Histogram of Connected Component Labeling of
Grinding Wheel ADrasives GTaing ««« - «ce s eessreer ettt tenimten et it ees it ent et it ees et st et it et e et e e e
- WU Wenyi, CUI Changcai, YE Ruifang, ZHANG Yongzhen, YU Qing (422)
Finite Element Analysis on Static Behavior of Blind Bolted Joints With Reinforcing Components
- LI Deshan. WANG Zhibin (427)
Structural Topology Optimization of Configuration in Long-Span Bridge Based on Truss-Like Material Model
ceeeeseees QIAO Shengfang, HU Jieyun, ZHOU Kemin (431)
Effect of Quanzhou Bay Seawater Intrusion on Urban Development and Construction
- LIN Yueqi, LIN Congmou, CHANG Fangqgiang, MENG Xi, GE Bingyang (436)
Deformation and Energy-Based Seismic Damage Model of Reinforced Concrete Bridge Piers
- ZENG Wuhua, WANG Fengchao, ZHUO Weidong (441)
Analysis on Influence Factors of Energy-Saving Building Product Promotion and Application by Structural
Equation Model «++ e veeereeemieeerieeiniieeniieeniievnieeeneee.. HUANG Mingqgiang. CUI Shenghui, LI Xiufang (447)
Prediction Model of Water Draining Time and Volume for Electric Water Heater in Different Water Draining
IVLOAES  +#e wer ee eemmeeme st et ettt st et e e e e e e e e e e e e e e e RAN Maoyu (451)
Regeneration of Water System Heritage in Dade Ancient Village Based on the Informationization
- YANG Sisheng, WANG Shan (456)
Modern Transformation Strategy of Spatial Functions of Buildings Under Control and Protection at Historic
Block «reer e eesmerineseeen e e e eeeee . SUN Xiaopeng, NIU Weidong, YIN Yong (461)
Structural Comparison of Toxic Core of Cryl A-Type Insecticidal Crystal Proteins «----- LIU Xiaoping. LIN Yi (465)
Application Value of Boschniakia rossica Extract for Bodybuilding Training «-«sceeeeeeeeeeeeeneeeee JTJANG Li (471)
Vector Design Method for LED Advertisement Lamp Box of Double-Sided
- GUO Zhenning. LIN Muchuan, YAN Wenping, LIAO Xuan, GAN Ruting, PAN Shifa (475)
Design on Cloud-Based Vehicle Tracking System
- WANG Tian, LI Yang, ZENG Jiandian, WANG Wenhua, SU Gengmin, XU Diwen, LAI Yongxuan (481)
Fast Inter Mode Decision Algorithm Using the Information of Encoded Coding Units for HEVC
- XU Dongxu, LIN Qiwei, DONG Xiaohui (486)
Interference of a Plane Wave With a Bessel Beam to Generate Bottle Beam
- HE Yanlin, XING Xiaoxue, CHEN Ziyan, WU Fengtie (492)
Fault Tolerant Control of Three-Phase Sine Wave Inverter
- HONG Xuemei, JIN Fujiang, LI Yangsen, LI Ping (497)
Improved AODV Protocol Based on Energy in MANET e+ e eerveevnervnereeenieeineniienneenieennennienneeenee LT Gang (503)
Multi-Domain Virtual Network Mapping Algorithm Based on Optimized Artificial Bee Colony -+ --- GU Yanlin (507)
Improved Algorithm for d-Minimal Path Set of Multistate Network Using Node Flow Conservation
- CHU Hongyan (511)
Optimal Network Hardening Model Based on Hierarchical Classification Elimination ++++++++++++++«+=« LI Yuanmin (515)
Nonlinear Wave Solutions for the Classical Drinfel’ d-Sokolov-Wilson Equation ++++«++++++eveeeees. WEN Zhenshu (519)
Partial Least Squares Modeling and Its Multiple Collinear Inhibition Capability Analysis
- YANG Chunhua, YANG Ling (523)

No. 5
Research on Aero-Engine Performance Early Alerting Method Using Module Parameters

- HUANG Yanxiao, HAO Hongxun, GUOQO Jiachen (527)

http: // www. hdxb. hqu. edu. cn



4 6 30 EORVE 9 SYER/N IX

Crashworthiness of Novel Thin-Walled Circular Tube With Novel Corrugated Cross Section
- GE Pingzheng, ZHANG Yong (531)
Optimal Design of Cogging Torque of Interior Permanent Magnet Motor
- HUANG Yantao, GUO Xinhua, XIANG Leijun (536)
Influence of Material Constitutive Model Parameters on 2D Orthogonal Cutting Simulation
- LIAO Tongkai, CHENG Xin, ZHA Xuming, JIANG Feng (541)
Optimization Design and Motion Simulation for Single Degree of Freedom Stamping Mechanism
- AN Shu'nyu, WANG Hongxin (547)
Effects of Seismic Wave Input Angle on Response of Steel Grid Cassette Bundled Tube Structure
- YANG Zhiyong, MA Kejian, SUN Jingming (552)
Analysis of Occurrence Tendency and Cause of Safety Accidents in Urban Rail Transit Project —«=+«+-+- XU Na (558)
Study of Carbon Emission Efficiency of Construction Industry Based on Three-Stage Data Envelope Analysis
Model v eerreevrernemieeniiiiiiiiieinieniiei e eee. CHEN Gang. QI Shenjun. ZHANG Yunbo, LIU Bing (564)
Effects of Slip on Flexural Capacity of Partially Filled Steel Box Composite Beam
- BAN Zhipeng, JIANG Xue, ZHENG Yan, XU Haining (570)
Restoring Force Model of Energy-Saving Block Masonry Composite Walls With Holes and Hidden Frame
- HUANG Duanquan, LI Shengcai (576)
Control System Design of Single Aisle Dimensional Garage Based on PLC and HMI
- YAN Yuling, ZHANG Xinyu, HUANG Yu, GONG Jianping (583)
Elastic Recovery Mechanism of Synthetic Cement Mixture Mixed Dam under OverlLoad
- WANG Xia, SUN Wenjun (587)
Numerical Simulation and Engineering Risk Simulation Diagnosis Using Multi-Factor Fuzzy Matrix Algorithm
s+eeeeeees JTAO Lichao (591)
Optimization of Enzymatic Extraction Conditions of Spanish Mackerel Oil by Response Surface Methodology
- HUANG Huili, TONG Jigiang, WANG Yong. MA He (595)
Empiricism on Several Integrated Resource-Based Invasion Hypotheses Using AlgalMicrocosms
- LI Wei, WANG Qiuhua, HE Shugiang (601)
Visceral Damage Analysis of Intense Aerobic Exercise «weereereereerrieiiiiiiineieeeeeees 7HT Hongni (606)
Research on Two-Level Planning Method of Smoothly Excavating for Hydraulic Excavator
- SHAO Hui, YE Xiancheng, SUN Xiangyun (610)
Research Progress on Theoretical Model of Optical Tweezers
- WANG Juan, REN Hongliang, ZHOU Yepeng (615)
Analysis of Influence Quantity in Error Detection of Three-Phase Combined Transformer
- DING Wenfang, JIN Xiaoming, CHEN Mingming, SUN Jun, CHEN Jianghong, XU Can (622)
Improving Texture Cache-Hit Rate of GPU-Based Ray Casting = +++++++++++++-+-« DU Songjiang, ZHANG Sichao (627)
SQL Injection Attacks and Defense Based on ASP. NET «-eveevvevvevceeeees ZHANG Xueyi, ZHONG Zhihong (633)
Combination Forecasting Model of Customer Churns in Telecom Industry «::eeeeeeeeeeeeeeneinenineeeee YU Lu (637)
Towards Lightweight Embedded Virtualization Architecture Exploiting ARM TrustZone -+« WANG Liang (641)
Design and Application of Man-Machine Interface for Distributed Control System of Power Plant
coeeeeeeeee JTJANG Manqun, GAO Wei (645)
Visual Analysis of Crime Clusters Based on Space-Time Permutation Scan Statistic
- ZHANG Yongtian, WU Sheng (649)
Energy Efficient Routing Optimization Algorithm for MANET Based Multi-Objective Differential Evolution
- WEI Wenhong, QIN Yong (654)

No. 6
Research Progress on Properties and Applications of Carbon Microcoils

- LUO Yanyu, LI Cailiang, CHEN Guohua (659)

http: // www. hdxb. hqu. edu. cn



X LI NI 3 PO = N D) 2016 4F

Feasibility Analysis of Creep Feed Grinding Gear Steel -+-++-+-++-« LUAN Xiaosheng, JIANG Feng, YAN Lan (667)
Simulation Analysis on Rear Three-Occupant Seats for Bus Coach and Hook Size Optimization
- TANG Youming. XIAO Guanghua, CHEN Changping. XUE Qing (671)
Parallel Numerical Simulations of Aircraft Control Surface Buzz on Unstructured Grids
. YAO Hong. GUO Chengpeng. ZHANG Ying (676)
Numerical Analysis and Optimization of Minicar Front Suspension Pitching
- HAN Fenggang, HU Xiaosheng, LU Guanghua, PENG Qian (681)
Study on Seismic Behavior of Repairable-on-Site Composite Column
- HUANG Tingting, GUO Zixiong, LIU Yang, HUANG Qunxian, LYU Yingting (686)
Analytical Research for Elastoplastic Mechanical Response Considering Strain-Hardening and
Dilatancy of Sedimentary Rock «++«++++veeeeeevecees TANG Shenglan, YU Jin, ZHANG Jianzhi, ZHOU Yuqing (691)
Numerical Simulation of Circular Tulou Rammed Earth Structure Performance
- YE Junjie, PENG Xinggian, SHI Weijuan (698)
Optimization Analysis of Single-Layer Spherical Reticulated Shell With Internal Tree Columns
- GAO Jian, GAO Xuanneng (702)
Prediction Model for Construction Cost Based on Grey Relational Analysis PSO-SVR
- WANG Jiao, LIU Yanchun (708)
Extraction Condition Optimization of Acid Protease From Octopus Viscera by Response Surface Method
- HUANG Huili, ZHANG Xiujuan, ZHANG Yurong, ZHANG Luying, WANG Kaiming (714)
Modification of Magnetic Microspheres and Its Performance of Immobilized Iron Reducing Bacteria
- LIU Fan, ZHOU Zuoming, JING Guohua (720)
Multi-Scale Analysis on Impact Factors of Layout of Soil and Water Conservation Measures
- LU Zaibao, XU Weiming., XIAO Guirong (725)
Simulation of LED Solar Spectrum Based on Genetic Algorithm
- GUO Zhenning., LIAO Xuan, GAN Ruting, LIN Muchuan,
YAN Wenping, PAN Shifa, HU Yiyang, YU Xingmian (731)
Mobility-Assisted Target Tracking in Wireless Sensor Networks
-+ WANG Tian, PENG Zhen, HONG Xiaohua, CAI Yigiao, CHEN Yonghong, TIAN Hui (737)
Model Forecasting of EMG Using Wavelet Transformation and Gaussian Process
. SHAO Hui. SU Fangyin. CHENG Haibo (743)
Design and Simulation of Quantum Processing Framework Based on Grover Algorithm
- ZHANG Hongtao, DAI Yongtao, TU Lingying (749)
Design and Simulation of the Health Node Selection Method in Environment of Network Intrusion
- ZHANG Jun (754)
Optimization Method of Retrieving Data in the Database Under the Interference of Lage Redundant Data
. WANG Xiaoying (758)
Fractional Order Control and Circuit Simulation for Nonlinear Electromechanical Transducer Chaotic System
- WANG Xianfeng, WANG Zhen, ZHANG Shanwen, XI Xiaojian (762)
Fuzzy Control Method of Intelligent Vehicle Navigation System «+eeeeeeeeeeeeeieeiaciiiainneaees LIAQ Deli (766)
Watermarking Algorithm of Audio Signal Based on Discrete Wavelet Transform and Singular Value
DecOmMpPOSItion ««««+ et e veerueeermeemnieeenieeenieevneeeeee. FENG Xiaoming, FENG Naiguang, WANG Yunyun (770)
Computer Vision Target Tracking Method Under Non-Gauss Noise Background
- WANG Bing, WANG Ziheng (774)
Fuzzy K-Means Algorithm of Software Testing Using Case Reduction
- YU Guogqing, ZHOU Lanrong, LUO Ke (778)
Research on Non Negative Matrix Factorization and It's Improvement Method «+++++++++essseeseeevees LIU Zhiyang (782)

Elementary Proof of Fermat Theorem

http: // www. hdxb. hqu. edu. cn



4 6 30 EORVE 9 SYER/N )|

- ZHANG Chaoxiang, Al Xiaochuan, HUANG Kailin, MA Disheng (786)
Total Contents of VoI 37 +eeeseeesrseerursomtreiitteniis et tee it sestes st eee it sesses st eeenssesses st aeenseesses sneeeens (]~ Y )

http: // www. hdxb. hqu. edu. cn



(EFRZFH(BRMEMR))E

BRIEF INTRODUCTION TO
JOURNAL OF HUAQIAO UNIVERSITY ( NATURAL SCIENCE )

(B RFFMOARMFZHRONTHR(FR) DAA T 1980 F . AREAKATTEE . LHFRFE
M EmE B RS TFRATE B RFF A M F KRR Y.

<<%%&>>é@75‘?']%?‘€1‘»( BHERAERARN, T BT GREE R E ZRAAESN T4,

SRR AR RS FEROARZE ANABREALLE LR X FFIRFFRERRAA.
ﬂfﬂfrfr%ﬁv%ﬁiffr%‘ FEAFHBERR AL ETSGFRAAERAEL AL F LIRS
FRIAGI I ATER FREASFIRFE, EZRH BRI EZZAHL MEEZRENE B

lﬁi\%%lﬁiﬂr EMBE AR E AT MR IR LIS A IR LRI EHF, r,)ﬂﬂ(%
**%zﬂﬁf%%nﬁﬁ]fif%ﬁ@éé%ﬁi’ax ﬂ%iﬁiﬁ‘%éﬁ%#iw/é,%ﬂiﬂi XA AR E A
M. oHEAGLE, ARB AR SO ES AT AL

(FMNAF LLab '}iﬁﬂr%#iﬁ*#?@ﬁﬂn"l X B NS E T BN B A AR M S R B Kk
BFRR. EHARLBEABELAOFAEPRFP (FRIFBRKEEIRL. GHRF 95 F 2B HFFR
ARAMFERAAKRSFM—FL7,1997 £°% Z B AL EKRFHLHF) £7,1999 F.2008 £ 2 E L
FARBFFREIKAF ML AR, 5T 2001 FAE P B I 7 B R )7,

(FMIAAXAR AL FA. PEFEES BRKRY F. CN 35-1079/N; B FRiFEE S H RS 5 .
ISSN 1000-5013; B A ¥R &K % . 34-41; B PR 47K 5 . NTZ1050.

Journal of Huaqiao University (Natural Science) (abbreviated to the Journal), started publication in 1980, is a com-
prehensive and academic journal about natural science, open distribution at home and abroad, sponsored by Huagiao Uni-
versity; Fujian Bureau of Education is responsible for its work.

‘Flowers Blos-

The Journal has its purpose: adhering to the four cardinal policies, carrying out the principles of the *
som; Schools of Thought Contend” and theory combined with practice, collecting information of science and technology
from overseas and those in Hong Kong, Macao, Taiwan and special economic zones and all sides, and in time reflecting
the scientific and technological achievements about domestic theoretical research, applied research and development re-
search in our university and others, and serving for development of the overseas Chinese higher education and the socialist
prosperity on science and technology.

The Journal, with characteristics of creative, perspective and academic study, publishes the articles of fundamental
and applied research on mechanical engineering and automation, observing and controlling technology and instruments, e-
lectric and electronic engineering, computer, applied chemistry, materials and environmental engineering, chemical and
biochemical engineering, civil engineering, architecture, applied mathematics, etc. and the academic reports on achieve-
ments of science and technology, theses on new technology, new design, new products, new crafts, new materials, new
theories, and the comprehensive reviews on scientific and technological developments at home and abroad.

The Journal is not only a core Chinese periodical on comprehensive science and technology, but also an important data
base at home and abroad and periodical source that the authoritative abstracts have been recorded regularly. The Journal
won the prices among the national and provincial evaluation of scientific and technological periodicals such as “the first
prize of good natural science of the national higher education periodicals” in 1995, “the good prize of the second national
periodicals of science and technology” in 1997, “the good scientific and technological periodicals of the national natural sci-
ence journals and the State Education Department” in 1999 and 2008, and selected into “‘double-effect periodical” of the
China periodicals matrix” in 2001. The Journal welcomes the contributors from our university and others.

The Journal is bimonthly publication, with format of A4. China standard serial number: CN 35-1079/N; Interna-

tional standard serial number: ISSN 1000-5013; Domestic mail number: 34-41; International issue number: NTZ1050.



&4 1y

s JL.

s (R OHTIEH
* RCCSE FE#Z 0 F AR T
- FE 7T RO E T
- FEMKIEXAELAFTHT

« ISTIC h [E #5400 B Tl
- EERFHEET
c R A FET

A F 4 LT B P9 M 3 5 T 70 048 B 5 b B E F TR

£ B A ) (CAS)
K Z(FaR%5HAC)
“STN B =" %% 3% &

¥ E A5 LI R
b EAK S LK HFIR .

R N
T Z( XA 5 5] L HHE 2 ) (Scopus)
7 B (4% L4 )(Zbl MATHD

¥ E 5 R 2 AR KA R

¥ & A A

»(AJ, VINITD

P B 5 KR CGEE ) - TR R

B SRR B ) VR R o P E AT L

¥ E A F A o P EAALFA T LI

P EA YT LI s PEALK B Y FF LG
P E S L o b E Y LIE

EFXEZHR(BABER)

Huagiao Daxue Xuebao ( Ziran Kexue Ban )

C A T, 1980 4E4] ] )

JOURNAL OF HUAQIAO UNIVERSITY
( NATURAL SCIENCE )
( Bimonthly, Started in 1980 )

H 171548 : journal@hqu. edu. cn

F3T A6 (R 1528 20164F 11 A 20 H Vol. 37 No. 6 (Sum. 152) Nov. 20, (2016
FTEHBA: & i ‘8 # = T Competent Authority: Department of
TG, e # * 2 Education of Fujian Province

( wE ORI 362021 ) Sponsor: Huagiao University
( th e @] 361021 ) (Quanzhou 362021, Fujian, China)
SRR AR A AR (Xiamen 361021, Fujian, China)
n . 0595-22692545 Edited and Published by Editorial

Department of Journal of
Huaqiao University (Natural Science)

10007501

5] Hik: www. hdxb. hqu. edu. cn Tel. 0595-22692545
. ) i :
= i N E-mail: journal@hqu. edu. cn
BT . )/ﬁ_'] %lj MM dRE R Http://www. hdxb. hqu. edu. ¢n
ERET: & A R M B Editor in Chief: WU Dongfeng
1T M 4. 4 FH & M W B " Cfr ) Distributed by China Publication Foreign
EShEIT: H E R AN R S SN Trading Corporation
(dtxt 782 {54 . ME B 4w A% 100011) (P. O. Box 782, Beijing, 100011, China)
o, ISSN 1000-5013 = [ Py & 34-41 ISSN 1000-5013
* CN 35-1079/N " 4N NTZ 1050 11> I
— 8. 00 Jo/H] ‘ H . ‘
(N, — - 2SI ] ¥
E W E N : 18.00 50/ 4F H Il £



