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A Delay-Tolerant Network Routing Based on Probability of Relay and
Social Network Analysis
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Abstract: Routing designs that combine with relay probability and social network analysis can
fully utilize movement characteristic of nodes and enhance quality of message transmission from
end to end. A delay-tolerant network routing based on probability of relay and social network
analysis (RPRSA) is proposed based on the analyses of historical information of nodes encounters
and social relationship. The analysis of historical information is to forecast short-run movement
characteristic by independent probability computation and probability information exchange with
each other when nodes encounter, and the analysis of social relation is to forecast long-run
movement law by the degree of intimacy among nodes formed in long-run movements. Simulation
results show that the proposed routing makes full use of movement features among nodes,
guarantees the quality of messages transmission among the nodes with weak social relation and
the isolate nodes, and enhances the quality of messages transmission from end to end.

Keywords: delay-tolerant network; social network analysis; relay probability; routing design

3E R 25 2 W 402 (delay tolerant network, ZEFY XM S B Rz o DTN B8y, a5
DTN J& — 2 6k = 5200 | 47 22 v 2 Iy 3% 2 1) X 4% 21 1 DTN B A SR BT 2 W48 19 20 B 5 i, B

WeHs H B 2016-08-01,  fEHM A #HIKA990—) , B LA MECGERBIEE) . B o, HEL&TWH. BRAKRPFE
& BE BT H (61202380) s R H 2R B} 24 3k £ ¥ B3 H (12JCQNJC00300) ,
[0 £ H BB T] . 2016-10-19 4% HY R E . http: // www. enki. net/kems/detail/61. 1069, T. 20161019, 1112, 004. html



12

P o 4 < SR AR B8 A0 25 15 b 2 19 48 3 T 14 38 3R 5 20 19 445 137

ot DTN iy, b 3 580 i B% ol A3 bs 25 8% i
(Lable) .JF %t (Rank) . B 1 8% 1 (Bubble Rap,
T b Bubble) 4, Label B2 HI 4L X f%
12 (1) 77 X 1 R s Rank i i W AT BE T ALY
BIOH B 19 07 25 w5 14 5 575 s Bubble 38 i3 A FH & i
7 B2 Ak D B B O 2 A e, ]
JE A Y 6 B JCVE DR UE IS 5y S g5 4R 2 C R 5 R
() 38 15 A% o, X IF 2 B 4E &% DTN 8% i i
i B F2EPR IR Z — . W, AR SO TR T AR B A
F AL P R BE AT LAAR S b 7000 5 A5 B RS B
R ] LAAR G 2 F9000 5 5 A4 K 28T S AR L X R
FE 5 AR 47 1 A D AT 41 25 DTN 2% i I 47 78 193X
— IR, Sl o B IE T % B i S C A B A E
A S G 03 1 A i o

1 RPRSA W RyEEARA 579k

1.1 MEEBFNERIE

60 245 £ B 5 R BT 58 2 BEHLAO B 30 1T 2
B — st SRR . 7040 R 5 6 2l
FEAOR T AT LA IR 46 R 0 L A T R
H R R L X R R R R . SOk 638 A
T I 1 5 I R 0 R X 4 S R 1 T A
FW LA, 2 A 206 2R 3 B 0T LA
L A 3 TR 17 1k R R T A S
W 90 2 Hh— A 5 LA A R BRI, A
SR 7 S B . TV %R %
N AR AN R T AT i )
ST A3 S T LT o, 0% T 6 v 4 A W] 0 £

JEV i€V

Q= DD g., . i Fj A3 B B AT LA
— bt =g, /Q AR A G iS4 A 1)
e 2 B U — AL 18
1.2 #HEMEDHER

AR SCHRL8-9 T i A-clique B5 ¥k 3 47 4E
SRS, ke clique 552k B A I F 4 A 720
Tt b i 2 5 3 (9 kE X Bk 2 A-clique. A 3 A
clique 2 437 3 2 15 5 1 b X B SR R X Py 1995 45
WO 5 R K P A A T L R R X P B
BB TE e clique B0k L SRVFRS [ 0 RR X oA 1R AL
B . T HL Se VF A R R T AT A AL X A9 9K sy 4
BT R SR AT T 2 3 g B A
0. T LUK — (LS W G HEFT — (b 75 B 46 I M, T
Pk XA 4 AR A B E A M 5 &
AT LA A clique 5 35 75 51 19 26 v 1 KL X 25 49 3

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

YESER LonZEH L3RR, FRIHE Y2 AR SCH AR
FHIT kclique 583, (B J2 A LU 5 b 7 Jre 3] Al
Ak 25 9 2 53 A7 352 (il A Laplace B4R AE 33 —
A3k VGN B4 2 5 gl AL 2 ¢ RIS
S [ A 10 T2 Bl 2 I Rl sh S A8k, B FAE U
#2528 3 BT 7 1 T Bh A W A 22 R 4k 4 6
B AR SCRBUT 20 A7 SR £ W 45 43 B 5 vk v] LU
G b ST SR AE S R
1.3 fREERED

fEAt 23 PE DTN 7 — 25 B al BB &3 & 2B W)
/SR (o P S R SR S N VA
ST AR IR T S AR AR 2 DTN rp iy {5 1% fi o
AR SCR BT B 5 2 MR R 0 B i R st i
A 3285 ARE 2R 1) I L YT A RT DL A M N T R R
— BLE (R 9 32 s R e . R AT T R
ity 2 35 38 15 5 I8 A AE 2 S5 fh — B B ) 9 AR AT i 7 Ok
HEAT T 1 vty ) o 3 1 5 K Rk AT AR R S Ak S e R
YRSL T A A AL T . AR SO A 3 MR
AL FE Y A5 ) A% 338 AE 23R T B R Y A X ) A% 3 A R
HH

a5 ] A2 356 AR R TR A IR — AR X Y s
(] HEAT 0 . v, 43 5 ) A2 3 MR 58 T R T AN
XoF L4 A 3 F L T O T £ 3 AE R 5 [ A
V1] 17 326 ABE 23 T 3407 J2 o a5 ) R A Y R 5 AL
b5 A B AL B MR . Y A A DX R A R R AE AN [
FEDK I S 2 B AT . b R A X AL MR
T A S AN R A XY A B A S, E
BT R 50 5 4 DX A% 36 MR 5 5 (] B2 4 X A% 3 HE
FEHI R T A A T A T T A X R S
At DX B A B ME AR . B — AT SRR I SR — L B
RECRYORHMERE P FoR . tREH p Fom, Hrp
5 LR W AR AL B MR AR po o T AR DX E) B W) R AR
BEMERRN pao A3 WE 2R TE T A0 T 5 D0 AR 4R Y
IF1] F A 38 D7 o0 BT AS 3
1.4 EHER

T ORUE DTN W 2% 1) 74 8 1% iy il o) %, BRI
o 265 v 3 1 2 KA VR T AR AR SCR IR T IR T R 2
PE DL B HLAH T8 B AR A s SR 2 T LIAE DTN
gy c R ARFETE B R FE DL 58 m BGE H A
Mod FTAEAEIX L S 22 5 ) B LD RO SR m A%
BE] T — B S . b B SRR B 3 AT L
I 2% v B 205k BT SR R,

(] B A T B L R ECA S8 AT T X ) 24 3 i £
FH AR SO S BRI TR AR DB L B AR R #




138 W% %

Ko

R

Eird 9550 3%

K LRI A s A AL B o 3 B R — Bk
KU BB SO MR o, 3 HOH B AERNE L5 L
LLAIM A 1 e 0 2 I B 8 U2 o S5 5 BR A e 08 A2
FERS ] 20 5 AE B B ] N A B3k H A5 8L I8 4
TR

2 AEIBAR HUH Rk

1% 168 AR 30 0T 93 O A% 3ok AR 38 S il S e BRI A%
LA TR R A IR . AR A AR B
SE R T TR A 8 N 7 AT o 31 i 1 2 T AH 1
T AR HEAE I8 T A 38 174 B[] ) B 2 A 7 3 a0 0 1Y
SR 5 4% 3 A S B T 43 S S A G Y ) LA 2
RS J7 Y A% 3o M 3 38 B, BT [ B 3 B P X O A% 3
HE A AH X /N B 4

LY ) A% 338 M RS T R X

Pl = P ?”

P//my) - P/<.z,y> + (1 — P/u.y) ) pa
N poy RN W R oy M ZFT B9 A2 38 M
P BT A 10 M S TE WS o BB Z SR A sy R
Ul PR 1 R FRLAL I ) ) R AR L R — AR T
9 1E 5 885 o 3 8 17 1 B AL I TR A3 7 B
IR E T o B 2 S5 WA .

()42 75 5 ) A% 38 R AR BRI, Q2R poyo = P
) 4% Jof AR 38 - 43 TG 5 ST . L A% 3k A
W5 TE poyo <o BH poo = pos B
TRy 60 B 7 e — Ry, B SR A B
B MR SR R BN B Ay B LA SO poe <
Pieo AT

P/m.z) = Pl V"
Poo = P + Q=000 p 0P
AP o RARMIE T A oy TR 2 R 5 AHE
TE .y Rl —HH XA RT A ;p,(y-z) 5 P/u.;) TN
TR vz Al 2 A% 3 A A R 23 BB 2 S A
Do T AL BBAE R 1 TH 4 OB 2 S I ME; B Fom
BB 7 2 — P ART 1 IEH .
B A DAL B A AT R A X
Pl = b y”
Plw = Pl +A—pl)p,
AP WA e 5y BrErFE X L A pe.n Fon
T G X A Z A AL AR p L Bon
388 K 23R 3 R 40 TR 2 S P s 070 R A5 3 HE R
TR B 2 S A

(] F2 4 X AL B AR . W poy = P » W

1R b T o3 AN 75 S T, U 1% B M

@y

(2

3

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

BIEWERD 5 TE Py <P BB Dn = P B 15
1B MR b T a0 1 T Oy A — BRY B SR
H B 1% 2 A 38 3R 5 v BN 19 7 43 B AR SOk R
P <P AR

P = Pun?”

P = Do A =0 0)p P
AP o BB Aoy, WA oy WAET
FEIX 5 poyn TR Ay FAE X LA 8 Z A% 28 A
By p’ . B AL % ME 2 T I 4y R 2 R 0 (E
P T AL AR L TR A FOR 2 A .
3 HEhAk

T A% 3 A 3R 5 k2 I 2% 43 A 110 4 R 2 2L 1)
2% B 1 2 1 (delay-tolerant network routing based
on probability of relay and social analysis, RPR-
SA) i, MR A 5 A% 0 AT ORI AR R Y
TR ABE I 1Y 2 338 AR 30 3R B L KAk 25 G 2% i A 1 T 7
BB T, RPRSA BB kmamT.

VB S A L E) T 5 B8 7 BT T A
T ST R A TR s T R R KR AR £
s B E I B A AR (8] F 5 900 4 A 77 0y 1% 36 HE 32 R
Hop,

TENY sy AHIB I 3 0 o OB AR ANk .
TR HIW A o I R A A I ) A R
FL Tt F ey e 725 5 o OB
TR2 AR A 2 BAATEAABREL, R
A AT IR 3. WIS o SR B AL
ST FIWY Ay A EGE T R o B AL 3 Y
TH L A SR D)4 28 P O 2 o S B A5
W oy BT IR 45
TR R A o A Ay B G RE E
m s FZIH B BB g & W H 9 58 d T e
Hagft X & L,

FBS WRA S y BHEE m W H N S W AT
IR 6. BN HEHMHE m Zids v, JF M
I 0 265 v BT AT YT B s

FB6 IR 2oy ANEAEH B AEIX L SRER
PATLIR 7. B W L S o oy 5 HH X L 1%
BAERL Y po<<poo BT A 2 BEHE m Rk
Wy IF B R o BRIV s

FB|T  WIR A oy NERTE B By IX L NER
PATHL IR 8, BN L T ovy S HB N 8 d 1%
LR Y pow <P B8 2 R R m KL R
T s

4




12

P o 4 < SR AR B8 A0 25 15 b 2 19 48 3 T 14 38 3R 5 20 19 445 139

$B|S W o EHMX AR,y EHB
FEX L S S 8 IR m KRB Ay JFE
WA MERIE R m .
TB|I TEAPATLEE 1~8, H 25 BT R 250,
RPRSA [ 1 5040 R A T 75 &0 5 W8 2 R ok
FHK 932 sh B (45 55 41 25 56 2797 2 RN S 9 o,
A DL G b AL S T S DR IE TR 2 0T A 2 [A] BE A Al
7 it B i A R

4 A EER 5

4.1 HEFE55H

A K T e 4 Reality Mining!™ ', % %k
PRI HR T 2004 47, RAE T 96 A5 i, Hovh 75 4
T ROR R BT R E AR SE 8 %, 5340 21 15
O i T B 307 BAE 7 2 B

ARICCRAERT[E] A 16 981 816 s, 2K 4E T 205 187
HEE ARG T 4 THNE HF 5,
BIAR B 4R b 1 5 J LA B 5 i HOIR A L D 3% 42 5
A WTT 5 I (8] B 30 0t 3 AR A B IR 5 35 5% 5
R AL T e % HOR ST 1 — X S & AT S

PrESCE R IR TR TR 3 R B &R 1
G BT i S O S DA R L R Lk B ]

A1 AR PRI 3 ARER

B Be i 5 B 41 % Pi ERFE] /s
1 50 000 Jj 1 480 585~4 456 846
2 100 000 J3 3563 268~8 570 201
3 190 000 J3 780 797~16 279 821

Sy LI ] S T B 5 R) Y R A R A 25
IEEM 2. PFEAER T 3 AR B R4,
AT B A 96 AT RUPE Y A A
R BEALIER T AAE A H W BT AL B
TR 7 A A BEATL Y L A T 5 T R AR R Ol
50 000 s; Wl F 5 y=0. 983 4L 3 [+ p=0. 25; 75
SR BRI R AL AR p, = 0. 75,77 AL X [a] A 4 4
B R pa=0.75,

WAL B G5 B AR W] 3X 8 280 1 R RO & B .
S SR R TT AN 2 ME — A9 (H 2 IUE A5 6 AR
BRI SEBRTE O . M S 8UE K ARG S 230 W 4%
PP AT A% 338 M 8 ™ A S e (EUN B S R 45 L 45
RILFTCs2m , KA 2 8h A M 7E B 2% h F 48 & i
AT AT B el e

A ¥ RPRSA B 4 95 Rank. Label,
Bubble'™ ¥ i 47 1 %t b, 4301 79 B A AE ) F

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

AVIE T ST 248 VLR ¢ %) RPRSA B i1 19 52 i, Jf:
AT A T A B 1 B R Y T 8 4% B
I R R S S RSN G S E W2 S = P
O E 43 LU s 38 A5 28 WO TR TS 8k, BILE 45 LA ] Y
ARBES B SURSEAE 2= — W I SR
4.2 HEEZR

H e RPRSA Bg i TR /Y 3 5 i dl
R BT R AR S O 3 A B B AT
LW EEAERTE] F=T/3, I S0 B ¥ 8 o=
1. %f Rank, Label,Bubble % i #t 17 [F £ i 15 2,
XFE R AN RIE AR A5 8 9 A0 LA .
4.2.1 RFEFHEHRAE BTRIERS X
BEFPEIRAT R0 9 A B 1) 7 2445 i i T R
WOV YA 98 5 -5 A Sk AT LU 8K

1~3 & RPRSA ¥4 95 Label, Rank.,
Bubble % i (95 507 4 1% 5 i) %6 R 47 2210
(RRPRS/\.L“bel 5 RRPRSA.Rnnk 5 RRPRS/\.BL\I)ble ) ié %: ’?%L @J E/'J %
R, R TP EERTOMBBERZEZ T/NTO

1.0 -

o
n
T

H

o
1=
T

RRPRSA, Label

|
=
W

|
N
IS
3

Y012 24 36 48 60 72 84 96
PR T
K1 RPRSA FI Label i 5 ¥ £ i & 2h R 25 (8

—
=

e
w

RRPRSA, Rank
.
=3
T
8

|
g
W

|
—
=]

001324 36 a8 60 7z 84 9%
VT T
2 RPRSA 1 Rank [ g F 3% 1% i gl ) 3R 228

RRPRSA, Bubble
e e -
o [ o
1

|
g
W

L0554 36 48 60 72 84 9%
V=t R
3 RPRSA F Bubble % H V-3 1& iy i T Z6 24 5




140 [ . ]

Ko

R

Eird 9550 3%

MECH s 7ER 2 22 (E K F 0 M H ZE0E i £ F /1
T 0B H ER 3t 22 (H KT 0 By %CH ZE0g b
F/ANFOoREH. Bk, ol i1 5 RPRSA [ H 1
TR AL R ) AL T Label F1 Rank %% /. ifi A
Lt Bubble [ i &7 8645 3%,

4.2.2 BIEEAMEARY S5 F 2 TRLEF
A S WO VR T A 8O B O . TR R PR R AR
SCEEATHN A 3 AL A 3 AN B B L A A S W

IR/ e

" LE 3], 5 Label, Rank. Bubble ¥ i #H It ,
FEAHTE 264 RPRSA [ fiy v 3 5 2 W 595 5 450
HRBL AR %, P, RPRSA By ] L B 4 Hb {5 3iF
554145 0C 1 SRR ST 9 0 8 15 A% i AL TR AF
by S IR i 1) i =2 () ) 38 A G HXE IR 2 S i =2 [A]
A e a] AR LR A N 45 . RPRSA % el J2 T 47 119

P E

k2 M PIEAE K MRS ST R R
N 551 2R AR AE R Y T B 552 41N s B AT R MY Rk
B B g
RPRSA Label Rank Bubble RPRSA Label Rank Bubble

1 8 33 18 18 8 35 13 14

2 0 52 8 18 1 45 9 21

3 2 50 5 17 5 47 11 19

4.2.3 A AuthE F s RPRSA % déy%m B %3 EFINMKEEFFBLZEKGRY

551 AT AER 3 A B B AR HAB A R AR [ I L 2
BIBAE S T/3.T/2 %0 T, K4 i TTL BUE T/2

EAN S a

T8 5 2 WA YR 5 AL
I T/ 3 Ik 5 0 1 - 440 £ B 1 30y 6 i1 22 8 761 5 ol E PP 2 4
= TTLBUE T 1 T /2 b Fr 45 2] ) - 34 14 B i 2 % /3 9 5
1) 218 . T/2 2 4
0-8r T 2 4
0.6
& 04 PEHCES 1 2411 SSMEE 3 A B B . AE A A% 4 A TR
<& 02t B e BB 1 A5, B 6 2 c=5 Ml c=1 W Frs
0.0k oo = 00 o o s s o s oo 1] (0 5 357 4 0 1 ) 2R 1) 241
—0.2 1 1 1 L 1 1 1 ] 1.01r
0 12 24 36 48 60 72 84 96
WA S 0.8F
B4 TTLWE T/3 5 T/2 W¥EREN L T 0.6
0.8r :;E 0.4
0.6F 0.2+
5 0.4 0.0 1334 36 48 60 75 8496
& ool VW
0 ().m: oooooooooooooooooooooooooooooooo PG URH A8 DUBURMEL 5 5 1 I HEREXT I
012 24 36 a8 60 72 84 96 RAGIT c BUE 1 A1 5 B, P25 o3 5 2k I
S (5 1B
5 TTL T/2 5 T i REXT H .
Mo TR T2 5 T e B4R B HOT B A K R 8 Y
2 3BT H 3 AR X T ARG F BUE , A e B T A K
B o 9 245 o 12 24 1 49 150 ‘ WA B2 AT
A G FLaT DL R IR 2 04 SF 34 4% sk 1 2 5
B AH LA 2 B A5 28 W i U5 s G m B F 5 2 3

B2 X 0 45 i B A
4.2.4 R EH NI c xF RPRSA % d 69 % h

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

MY M R o E . BRAR AT LR v OF 4 4% ey B 2




12

P o 4 < SR AR B8 A0 25 15 b 2 19 48 3 T 14 38 3R 5 20 19 445 141

A& AR LT AN 23 e AR A 25 WA 5T K T EL ¢ /9
VAL i 2 o o 8% 335 ol 6 4L

5 #t 1B

5 Label.Rank.Bubble &% 1 48 It . 2R SC R4 1
RPRSA [ H1 7E ORI F- 349 1% i 1 21 232 1 [5] 1 sk /)N 1
A 2R T U e B T LR X T B AE Y A
li) ¢ B H 2V B A% 3 9 N RPRSA B 3 B A
AJRETE .

ARSCBAT 7 FETH B AL i SE L 5 Bubble B
AL - X 4% fay 1 2 AT 9K A i — 2D 4 v 1 &5 1)
A Ja ¥ it — P WF 9 2 RPRSA B i1 RE

S Z 3k

[1] FALL K. A delay-tolerant network architecture for
challenged internets [ C] // Proceedings of the 2003
Conference on Applications, Technologies, Architec-
tures, and Protocols for Computer Communications.
New York, USA:. ACM, 2003 27-34.

[2] DALY E M, HAAHR M. Social network analysis for
routing in disconnected delay-tolerant MANETs [C] /
Proceedings of the 8th ACM International Symposium
on Mobile Ad Hoc Networking and Computing. New
York, USA: ACM, 2007 32-40.

[3] BETTSTETTER C. Mobility modeling in wireless
networks: categorization, smooth movement, and bor-
der effects [J]. ACM Sigmobile Mobile Computing
and Communications Review, 2001, 5(3): 55-66.

[4] HUIP, CROWCROFT J, YONEKI E. Bubble Rap:
social-based forwarding in delay-tolerant networks
[J]. IEEE Transactions on Mobile Computing, 2011,
10(11): 1576-1589.

[5] JONESEPC, LIL, SCHMIDTKE J K, et al. Prac-
tical routing in delay-tolerant networks [J]. IEEE
Transactions on Mobile Computing, 2007, 6(8): 943-
959.

[6] EVERETT M, BORGATTI S P. Ego network be-
tweenness [ J]. Social Networks, 2005, 27(1): 31-38.

[7] FREEMAN L C. A set of measures of centrality based
on betweenness [ J]. Sociometry, 1977, 40(1): 35-
41.

(8] HWT, BRI, k-clique 1 X AR B 4k 77 2 i 7%
(1], B4R T4, 2013, 57(17); 86-94.

BAI Rujiang, LENG Fuhai. Knowledge innovational
evolution analysis based on k-clique community net-

work [ J]. Library and Information Service, 2013, 57

http: / www. jdxb. cn

http: // zkxb. xjtu. edu. cn

(17): 86-94.

[9] HUI P, YONEKI E, CHAN S Y, et al. Distributed
community detection in delay tolerant networks [ C]//
Proceedings of the Second ACM/IEEE International
Workshop on Mobility in the Evolving Internet Archi-
tecture. New York, USA: ACM, 2007. 7.

[10] EVERETT M G, BORGATTI S P. Analyzing clique
overlap [ J]. Connections, 1998, 21(1): 49-61.

[11] HUI P, CROWCROFT J. How small labels create big
improvements [ C]// Proceedings of the 2007 IEEE In-
ternational Conference on Pervasive Computing and
Communications Workshop. Piscataway, NJ, USA.
IEEE. 2007. 65-70.

[12] LINDGREN A, DORIA A, SCHELEN O. Probabilis-
tic routing in intermittently connected networks [J].
ACM Sigmobile Mobile Computing and Communica-
tions Review, 2003, 7(3): 19-20.

[13] POTTENGER W M, YANG T. Detecting emerging
concepts in textual data mining [ C] // Proceedings of
the 2002 Society for Industrial and Applied Mathemat-
ics. New York, USA:. ACM, 2002 89-105.

[14] EAGLE N, PENTLAND A. Reality mining: sensing
complex social systems [ J]. Personal and Ubiquitous

Computing, 2006, 10(4) . 255-268.

[ 2 FI| #8 5% 32 ik 3 42

R AR HER. . —MARAMEEENN S E KR
B4 3. 2016, 50 (8) : 84-89. [doi: 10. 7652/xjtuxb201608
014]

Rk EAERRBR. RES B AR F AL F R EAY
W W B & Pareto W # & . 2016,50(7): 145-151. [doi:
10. 7652/ xjtuxb201607022]

X ARG A R AR, B AL R By R AL R
JEE . 2016,50(6) :9-14. [doi: 10. 7652/ xjtuxb201606002 ]
XL ENE L AERE M ERLIHRETHEREEL
#.2015,49(2) :1-5. [doi: 10. 7652/ xjtuxb201502001]
BHR. 2T, IE. £ HHEIBERHIANX ZRER 2 F
BB 5. 2015, 49 (2) ; 31-36. [doi: 10. 7652/xjtuxb201502
006 ]

AR, ERY PR E % R AR % 3T MK R
By At 2 R 4 % 8 B @ oLk T, 2014,48(6) - 13-18. [doi: 10.
7652/ xjtuxb201406003]

REW AR AE, S AAAFRE TR F W EF
FEH R, 2014, 48 (4): 26-30. [doi: 10. 7652/xjtuxb201404
005]

(G Ao




