39 1 ) Vol. 39 No. 1
2015 1 Journal of Jiangxi Normal University( Natural Science) Jan. 2015
: 1000-5862(2015) 01-6050-05
1 1 2%
(1. 750021; 2. 756000)
: 4
1
4 3 N T
1
1 6 ;4 ;
10 346. 1 TA DOI: 10. 16357 /j. cnki. issn1000-5862.2015. 01. 09
1 6
15 4
1 6
D. Shechtman ' 1984 .
1 5 6mml 6
3 X3 Xy = Xy
. D. Shechtman 511
. . 1 6
1
2 Cyu Vu; + Ry Vo +e,; Vi =0
R, Vu, + K, Voo + &3 Vi = 0 (1
3- ers Vuy + els Vo — gy Vi = 0.
(1) 3
5 513 Uy @ 3
1 u; = Rep(2) o = Rep,(2) = Reps(2) (2)
N N Re gpj(z)(]:123) 3
o 12 z = x; + ix,.
11 ] 6
1344 1 6 1 1 6 4
a-Rb-Rc-R ¢-R
L1
120144028

(11362018)
(19639



1 16 51
r Lule —@) + R, —@,) +
T Dl
| oy - ) =2ip [ b
Z=-pZ =-q HRs(Qol_Spl)"'Kz(ﬁDz_@z)"'
7" =-T 0, (7)
T R Fis( @5 — @) —ZIquS
X+, > ® 0y =0y = Ho= Dl
gHz =D, =D, =0 (x, x,) €L %15(901 - ¢1) +615(902 -¢) -
EZ( oy) +m(oy), =-p (3) %‘z‘ll(ﬁ% —¢3) = 2ind5-
g(Hl)erm(HZ)s =-4q 2
9D, em(D), == : oA e
I m 4 ?
Xy X, . M —-zzeAB
= = [l R I
' f2) o/ oy = df/ dz of/ o, m - R +f dx/ /1 = (x/R)* z € BC
idf/ dz. 0 : o
M2 = P(x, %) +iQ(x x,) = Reflz) + Eh—R+wR/2+(z—Ri)/ize CD
ilmf{ z) Cauchy-Riemann Efz—R+c—R+1TR/2+(ci—z)/i z e DE
P/ ax, = 9Q/ ox, aP/ ox, = — 0Q/ ox,. (4) Eb R+2(c—-R) +mR/2 +
(2) DI dx/ V1 - (x/R)? e EF
[Pz = 03 = L
O i 5 R R 1 R Efz—R+2(c—R)+1TR—R—zzeFG
BC“ e R & Eb—R+2(c—R) +(b-R +7R-R-z
%723 =0y = QZEGH
] bk —R+2(c-R) +2(b-R) +wR + (8)
SCM ~—Rep, +R; xRe<P2 + ej5 ——Reop; . _
B : : : EJ dx/ /1 = (x/R)* z € HI
dJ
W, = (5)
0" Ry g Reer + 1o Reg, +65 7 Reg, Da R+2(c-R) +2(b-R) +3mR/2 +
O _
4, = R, —Reg, + k, —Reg, + )5 —Regp; E( Ri-2)/ize Z
0 > %, > Da—R+3(c— R) +2(b-R) +3wR/2 +
O o T
M, = eis 3 Reg, +315 Re€02 €u Reg; E(Z +Cl)/1 2 e JK
a ! f —~R+4(c-R) +2(b-R) +3mR/2 +
B 9 : .
), = els Re€01 + e zRe(Pz —&n aTCZRe%% Ef dx/ /1 = (x/R)* z e KL
-Ri
- _ d
l—-dxz/dsm—dxl/d& (6) ~R+4(c-R) +2(b-R) +27R +z-R
B
(5) .(6) (3) 4 () O_g;
(C,Img,) / ds + d( RyImg,) / d 7 ’ (8)
+ - .
gj mqo]/ S 312 S [@4(901 ) +R(@, —0h) +
I ds = ., - .
Hileisimg:) / ds = p Fsles —e7) = 2ipu(2)
( R,Img,) / ds + d( k,Img,) / ds + BR. (o _*,) f (o _*,) N
Ed(ezlmgp)/dszq D3 L2 Qil K\®P oy =@ (9)
0. o . is( @5 — %) = 2iqu(2)
[fi(ewlmgol)/ds+d(6151mg02)/ds— a,, . - -,
0 gls(ﬁDl_QDl) +es(@h —@n) -
d( &, Imgp;) /ds = T 0 — .
cules —e75) = 2iTu(z)

s Imf = (f - /) /(2i)



52 ( ) 2015
wlo Ry —
%ﬂ/l(a) _wEO'; (/j,l(a-) +a 2 =
|:| 2 1 -
?ﬁgjwz(w o
Eh),(o-) _% o)u\ o
gw,(a)%(fr) = C. (o) u( o)
IS (o) -9y .
Ekz w(o)
SR R ()
O o{o) 2
000) o = 2y 0) u(o)
! 4 (o) ky
Bi’#l(o_) _w’(o-)l!’l(a') il/fz_
51911 (o) &
EM o] - T—w(a-) o) =
Ija)'((f)(/jZ( ) w(a)l//,( )
é‘;%w'(a)u((f)
(11) 1/ 2mi( o - §)
l
2 4 o1 (¢.(a) w(o) ¥i(o)
el e e e e
Dai b oo - J;a)'O' o -
DR lf( ) | )( )f( )
- oy 10 Hlo _(wlo) ¥5lo
n ze GH|J LA E@MZTH i O'—Zda ﬁw’(a’) U—fda *
B—l Z € EU FG De}s 1 5(0) da__fa)'(a') Y5 o) do
H ze DEU 1] s 2mi "7‘5 tw(o) o-¢
u(z) =g | — Dpi 1 [
g_l ZECBUE pZTrJ
D/«/ (z/a)’ z e HI'J KL EFLL o ( ) O'—Jw/(o-) Lﬂ’](a')do_ .
D—l/«/l— z/a)* z e BC | EF. o2 2w o = ¢ wl(o) o-¢
H1 pyala) [2 (0) Vo), (1)
z=w(l) = R{/-16¢1 +X + %""5 w(o) o
Eﬁs wlo) ¥ilo) )
«/—l6c§ —167° + X}/ (49) Oy, 2wt ) o g o[ wlo) o -
X= Jb +c(2-1)° «/‘m(§+1)2 ’ @1 ol o) ul o) e15 1 ([/1(0')
a = (a/R+R/0) /2 b, = (W/R+RID) 22 ¢, = B ] e el e
(¢/R +R/c) 72 . z Ve 0O
1 1 a)(O')l/fl(O') eji U 0')
L o) =D 1(—w )(a)fﬂwz(_b)ﬁ Elw’(o) oot i g
w0 = o) g edal Vi, - L lwda—
e(2) =) /0 () (i =123). (10) o )
(1) (9 jetalvilaly, J2jetao)

¥i(4) Cauchy



53

1 dl/i(o-) L
Tmﬁai—gdg =0

w(o)/ w(e) =-1/d w (o)

Cauchy

1 w’(a') ¢ (o) _
2mf { a—gd"_o‘

ko) = 2mf %d”
+RY/2 ze AB FG J GH | LA
F(Q) ={+iRY2 ze CDUDE U] U JK
0 ze BC U EF U HI | KL
Y= Ja + 0 +2( + Jd v B+ ).
(12)
(0 =20 ek, T+ (efs) °p + &y kop -
Sﬁzeuq - RieisT —eseisq F(Q) / C,
DZeHeHR +ky(es)’ - Rig, + Cpepk,
Ew'z(g) =2i (ely)%q + Cue,q - Ryeyp +
CueisT —ejsersp — elsR,T F(Q / Cu(el)” —(13)
%eise%]ﬁ +k (es)’ - Rig, + Cueyk,
P =2 BT +elshyp - R e;q
Houeisq = CuloT F() /' Cuy (eis)
Dol R, +k, (el)?
(4) (5)

oy —ioy = Cue’y + Ry, + 3:547/3
H, - iH, = Ryo", + ko', + e?sép’,z (14)

els) -

-R efSp +

- R3<911 + Cyeyk,

- Eneg ;-

¢’i(2)

. R 2
O3 — 103 = €597 t €50,

(13) (10)

(14) z

1/ J&'(§) — J2a, Ja, =1/ VPR { — 1

(z—a) F() = RY2 [ —1(z—a)
z=a I4 =1

N N

Ky = 1im2 JapF(£) / /w'() = pF(R)
Ky = lim2 /nqF(£) / /w"( O =aF(R)  (15)
Kiy = 1im2 /nTF(¢) / Vo'(Q) =

-y (1010

P=(a, +./a; -1)

+«/a1+cl«/b +c
F(R) = V2mR \/a, /a. - 1Y/ /P.
1 6 1 6

1 6 4

(aj +¢)

lim2 JmpF( )
lim2 JmgF({)

11
KI[I

/") =
/ V'(§) = qF(R)

Ky
15

c— R 1 6
(15)
KZ[ = PG( R) KIJI_I = (IG( R) KZ] = TG(R) (16)

G(R) =+2m(a +b) (R +ab)(da -

(i) b—a 1 6
(16)
Kl =p a(l —R'/a") K;, =¢q a(1 - R*/a")
K), =T Vwa(1 - R*/a")
(i) b—R 1 6
(16)

Ky = p V2am(a + R) V@’ - R*/(24°)

K = q V2am(a + R) Va* - R*/(24d%)

K, =T V2am(a +R) Va* - R*/(2d%)

2) b—a 1 6

4 (15)
K, =p a(1 -R'/a") K = ¢
Ky =T Vma(1 - R'/a").

3) bR 1 6
3 (15)

Ky = pH(R) Ky = qH(R) Ky, = TH(R)

ma(1 - R*/a")

H(R) = J(L +L) /(L +L) M
L, =2a°R* +a*'¢ + R L, =2a(” +R?) -+
(@ + ) (d*F +RY +24%(a* +RY)
L, =a'¢ +R'" L, =d ¢ +R" +¢( +R) -
«/az +c +RYa> + R/
M = Vmc’(a* - RY) /(2a°C%).
4) (i)  R—0 16
(15)




54

) 2015

O _p2ma || 0+
Y/
O 2 N2

0 N
O
VR v
(i) b—a 1 6
(17)
Ky =p mKﬁ, =q vmwa K, = T J/7a.
(i)  b—0 16
(17)
'/ 2ma ¢ N _m.
Ky = B \/1 + i Ky = )

C T /2ma c
«/I+22ﬁdz S, e
a +c m
6

(iv) b—a ¢c—0 1
Griffith (17)
Ky, =p Vmwa Ky = ¢ /wa Kj, = T /ma.
1 6 1 6
1 6 Griffith

KZ/ =p Vma Ky =q-*

1 6 4
1 6
1 6 15
1 6
4 3 .
N N T
i

L owm [E ()

—

10

11

12

13

14

Shechtman D Blech I Gratias D et al. Metallic phase
with long—range orientational order and no translational
symmetry J . Physical Review Letters 1984 53( 20):
19514953.

Dubois J M. So useful those quasicrystals ] . Israel Jour—
nal of Chemistry 2011 51( 11/12):1168-4175.

Hu Chengzheng Wang Renhui Ding Dihua. Symmetry
groups physical property tensors elasticity and disloca—
tions in quasicrystals J . Rep Prog Phys 2000 63( 1) :
1-39.

Ding Dihua Wang Renhui Yang Wenge. Generalized elas—
ticity theory of quasicrystals J . Physical Review B
1993 48( 10) : 7003-7010.

Fan Tianyou. Mathematical theory of elasticity of quasic—
rystals and its applications M . Beijing: Science Press
2011.

Li Xianfang Fan Tianyou. A straight dislocation in one-di-
mensional hexagonal quasicrystals ] . Physica Status So—
lidi: B 1999 212( 1) : 1926.

Peng Yanze Fan Tianyou. Crack and indentation problems
for one-dimensional hexagonal quasicrystals J . The Eu-
ropean Physical Journal B-Condensed Matter and Complex
Systems 2001 21( 1) :39-44.

Chen Weiqin Ma Yingliang Ding Haojiang. On three-di—
mensional elastic problems of one-dimensional hexagonal
quasicrystal bodies J . Mechanics Research Communica—
tions 2004 31(6) :633-641.

Liu Guanting Fan Tianyou Guo Ruiping. Governing equa—
tions and general solutions of plane elasticity of one-di—
mensional quasicrystals ] . International Journal of Sol-
ids and Structures 2004 41( 14) : 3949-3959.

Guo Junhong Liu Guanting. Analytic solutions to problem
of elliptic hole with two straight cracks in one-dimensional
hexagonal quasicrystals J . Applied Mathematics and
Mechanics 2008 29( 4) : 485-493.

Wang Xu. The general solution of one-dimensional hexa—
gonal quasicrystal ] . Mechanics Research Communica—
tions 2006 33(4) : 576-580.

Hu Chengzheng Wang Renhui Ding Dihua. Piezoelectric
effects in quasicrystals ] . Physical Review B 1997 56
(5) :2463.

2014 35(2):135441.

D . : 2014.

D . : 2008.
( 100 )



100 ( ) 2015

The Comprehensive Evaluation about Algal Growth Adaptability in
Swine Wastewater Based on Factor Analysis of SPSS Software

HUANG Xueping' > LI Wei® WAN Jinbao'"" KE Ying' HONG Tao’ XIE Youlin® CHEN Xiaoting
(1. Key Lab of Poyang Lake Environment and Resource Utilization Ministry of Education School of
Environment and Chemical Engineering Nanchang University Nanchang Jiangxi 330047 China,

2. Deptment of Civil Engineering and Architecture Nanchang Institute of Technology Jiangxi Provincial Engineering Research
Center of the Special Reinforcement and Safety Monitoring Technology in Hydraulic & Civil Engineering Nanchang Jiangxi 330099 China;
3. Econornic and Trade Department Jiangxi Biotech Vocational College Nanchang Jiangxi 330200 China;

4. Journal Editorial Department Nanchang Institute of Technology Nanchang Jiangxi 330099 China)

Abstract: Based on factor analysis of SPSS software it was researched that the growth adaptability of three kinds al-
gae such as Chlorella Scenedesmus and Microcystis in eight differentstages of swine wastewater treatment. It aimed at
making a certain exploration to analysis and evaluation about the adaptability of algal growth in swine wastewater
and the possibility of pig wastewater as algae culture medium. The research results showed that in all the eight
wastewater samples the raw wastewater’ s nutrition is more suitable for algal growth and Chlorella grow strongest in
swine wastewater and can become dominant species.

Key words: SPSS; factor analysis; swine wastewater; algae growth adaptability; Chlorella
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The Analytic Solutions of a Circular Hole with
Four Cracks of One-Dimensional Hexagonal Piezoelectric Quasicrystals

ZHANG Feng' LI Xing' >
(1 .School of Mathematics and Computer Science Ningxia University Yinchuan Ningxia 750021 China;

2. School of Mathematics and Computer Science Ningxia Teachers University Guyuan Ningxia 756000 China)

Abstract: By using the complex variable function method and the conformal mapping technique the antiplane prob-
lem of one-dimensional hexagonal piezoelectric quasicrystals with a circular hole with four cracks is analyzed. The
solutions of the stress intensity factors and electric displacement intensity factor is given in analytical form. For some
special cases such as a circular hole with symmetrical four cracks a circular hole with three cracks a circular hole
with two collinear cracks a circular hole with a single crack a cross crack and a T shape crack in one-dimensional
hexagonal piezoelectric quasicrystals the analytic expressions of the stress intensity factor and the electric displace—
ment intensity factor can be obtained by taking a limiting process from our present solution.

Key words: one-dimensional hexagonal piezoelectric quasicrystal; an circular hole with four cracks; complex varia—

ble method; SIFs



