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Abstract

With the development of the field of scientific research, the way of teaching and guiding know-
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ledge has been broadened. As an important part of operation research, graph and network analy-
sis has also ushered in the impact of new research fields, forcing teachers to implement explora-
tory teaching in education and teaching. Firstly, the teaching content of graph and network analy-
sis is analyzed, and its limitations in solving real problems are introduced. Then, the complex
network theory and its solution advantages are introduced, and the introduction of complex net-
work theory to its exploratory teaching implementation process is analyzed. In this way, it stimu-
lates students’ interest in learning and cultivates students’ ability to explore and research.
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Figure 1. (a) Kdnisberg Seven Bridges; (b) A graph-theoretic model of the Konisberg Seven Bridges
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Figure 2. The email network of a university
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Table 1. Basic property of a university’s email network
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Figure 3. (a) Linear coordinate and (b) Double logarithmic coordinate, the degree distribution
of the email relationship network of a university
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Table 2. Basic property of gene functional associations network for the fruitfly
Drosophila melanogaster

2. RIBOERIhREERMBEE KRR

R 2831
D 4562
Y 28~ 15 3.2229
R E R KE 3.6460
AR E s /ME 1.4226
AL E I 2.9485

& BT Matlab T H 91 shortestpath p& %5, XtF1% M 45 HL s bRl F A Dijkstra 535, ERTI8 1 29
#1000 B4R 20.7909, #%4E N 1—-3—871—889—947—42—1107—1602—~597—~578—1000. XfT
VAT R, H A SRS e R, AR 2 A R AR . TR B A B A A T SR AN S
BRI RIEE T, T H R R M I R B R BN T — M R IGE R . NS L FE A L
S 2R 4% 1) T i B SR AR AR, L LA R RO R R RS AE

1) A~ - AR S 1 R SR

ZFIEAEA 2O R R BN bR EOR VA 2 R AT B, T A (RN DU A B A
JEE AR BRI REERR K . X BT Dijkstra 5ik, A*XRVEARFAN s EUE NEE B AR S . BT DAL BRI g
FARTE TR I — A WA eR A, Al A R BOE I D 25 B2 5 M 1) 0925 1) 48 2R R R A 2R [10]

2) BT 45 s X 285 1) e e T (BB vk

Xof T TGRS IR 25 (R SR p B SR S B 43 TS E N B AR (landmark) BN AE & L H, SR JE 5 4R
& L A landmark 75 S E B G HRT R SRS . TS u IO 4NE T DATRT SRR
{(wd (uw))we L}, Frtrd (u,w) #5 u il w 2 [ A G RE . TR s u Ay, A2 3
AR KA THEAS T AR d (u,w) +d (w,v) (B wel) [11]. Landmark [t #E # 70 9w, —
P BEATLAEL, — Pl RS . AN [R] 03 B 7 2 B e SRR (R K . A I 90 R A B O v )
T S AEAN landmark B BEHLZE BT 8RR T ey o FL IR g — N B R R T AL S 48 2R (breadth-first search,
fai#% BFS), 7t landmark S &€ 5, NP EX KE ST LA Z KT landmark 2MEE
AR R AR

3) ST [ ALAR I B

TEHETAH7 coordinates ML, B ks I ER RN B — A JUATZS IR H,  CRIFHRN LA 2 (R0 57 B P
T 1 o L 5 R PR P A B A R B A IR o AR 3 B T B LA 2 1) A A A AR AR R T S R AT
T RSIE R BR ARATE o HE ERON B L] 2 T £ Tk R e e SR SRR (R AP AR [ 1]

4) FEF X3 O A R AR I R

(X 3 0 250 P B F) 5% 46 % 4% (centers diistance of zone, fRiFk CDZ)5y2: 3= B 42 1) F I 4% o B A 350 K A
M B 2 R SRR AR, 1 R S R T SR B AT HER, FREEL ) 10%1E AR
B IR AT 0 A, A O T IR HEAT B8 D0 S0 [ BEAS 45, 1B 00 4 o AT R B % R S o 0 A
Z AP ES, K B S O AT T s S O BRI AN X, SRR S RO ST
—ANHRIX 28, TR 5 ) 2% o — 2 SIEBRATAE (1 B A T BT X 2 88 AN R0 5 2 TR PR BE B9 [12] o B2 5E
TE DX K1) 43 B 75 B30 T RE AN 45, 22 I 5 RS A R, 9k P B 1) 52 4% 5 0 2 [ 50 2 PS5 AR v o

5) BT IR L7 5 SRR B AR I I 1) B AR AU vk

DOI: 10.12677/pm.2024.144135 282 S H


https://doi.org/10.12677/pm.2024.144135

Fips %

B P07 i SR M B i PR [ (1) B L % A2 U bL 5925 (Landmarks-BFS, LBFS),  Fil H St 78 i S i X Y
28R T AR EAT BEA LY, SRS KA Dijkstra STt 5T s 2 [ W B B A2, WG AE B R R AR SR AR
AR fi v 1715 AU 2 BR AT landmarks 856, FFMHBR 4 1 S A B A1 T BT 20 1% s i AE, ARIXAS
PRAE B BB AREE B R I AN AEEE e I BRME . SR I BE AR A T RO AN 2RI o A A
TN, FRARBERIG L TR RN B A AR AR AR, Forb R R R bR T A R B AR R D SR I
Bl A B A2 [13]

6) F& T FoAth WX 2% J 1 1) ik

B ol TR BVE 2 A, 30 A 2T At R 255 J 1 1 7 2 04 i K 4 2% SR 57923 (high degrree strategy,
fAi A% HDS), k-shell {f) %A U155 . HDS ) Adamic %8 A$EH[14], Hib TRTATSEEA
& T R R, ot EHERERIFA G, ERAEN Kim 8K AR AT O, B HE N R A
by P DA R 5 R [ B A O S, B T B AR T AR EE [15] . HE T k-shell M)A KRR
%, RIS S0 k-shell {EHET P28 X731 5] SRR R, FIFE 5 R G 43 k-shell T PR BFIKEEFER
W RNGEL RS, I 7R B AR R R 5 X e 48 2 7 VAR v RE BT R R AR 2 [16]

5. B4

RICNEHEN BR 2 A QR B QU e D A HEAE . (8% %) WRRAEAGEEER A,
i —RCR AR 8 PPT 5. 7EVHIE “EIS5 M ” B, BRUFRIEARMIRSL, EBPHRH S
WRIHARZ IS, (B2, BRI SR, PrimimfBLse B 2 e, IDURSEIR SR A
PAEAEIFABE R MR IS 1), sl AR Rk B R . BRI, ASCBL “EI S ML 53508
B, R ERMZZER SIS (G5 TOTRIRFIEHES . B el S W2 7 Hrilee A A AR Fe ik
HUAW BT N, HIRA A 7 R AR R L BN AT A, R A, EAAATIANE R
MBI R “ B S ME T RFARECE LSRR, BJatit e, DB AER 3 000, Hiri

BRI B
E&UH

2023 4F L E TR ARHER BEUR IR H 7 L.
S5 3wk

[11  [EIWCA ks fEHR. 2R IKT B S 8 -0 AR ) GUR MY Bk, L. AN E #Om 225 44 STk (S
G2 =), Jbat NR#H AR, 2004: 23,

[21 EAKE WESHEEFERIML bR @55 #8E HAEE, 2017: 259.

[8] [EBzate, Manpk, BREAR, B, XSEY. BEZHFEM]. dbat: P DR, 2009.

[4] VE/NIA, 2R, BROGIR. MEEREESRIM]. dbat S5 EE R, 2012,

[5] Strogatz, S.H. (2001) Exploring Complex Networks. Nature, 410, 268-276. https://doi.org/10.1038/35065725
[6] HEEARL EZMIL[EB/OL]. hitps:/baike.baidu.com/item/& 4% M 4%, 2024-04-23.

[71 4 FRIEB/OL]. https://www.wikipedia.org/, 2024-04-23.

[8] Rossi, R.A. and Ahmed, N.K. (2014) Network Repository: A Graph Data Repository with Visual Interactive Analytics.
arXiv: 1410.3560

[0] SR. EmEZE¥EREM]. b mEHEE HRE, 2014,

[10] Nicosia, G. and Oriolo, G. (2003) An Approximate A” Algorithm and Its Application to the SCS Problem. Theoretical
Computer Science, 290, 2021-2029. https://doi.org/10.1016/S0304-3975(02)00085-3

[11]  F/NGA. R (Y R A B A R B LSRR [D]: [ -2~ 08 3], #H: #7MIK %, 2016.

DOI: 10.12677/pm.2024.144135 283 S H


https://doi.org/10.12677/pm.2024.144135
https://doi.org/10.1038/35065725
https://baike.baidu.com/item/%E5%A4%8D%E6%9D%82%E7%BD%91%E7%BB%9C
https://www.wikipedia.org/
https://doi.org/10.1016/S0304-3975(02)00085-3

H
i
Bl

[12]
[13]
[14]
[15]

[16]

R, T, TR S5 E RN ST R E BRI UEED] BES%4k, 2011, 22(10): 2279-2290.

Tretyakov, K. and Armas-Cervantes, A. (2014) Fast Fully Dynamic Landmark-Based Estimation of Shortest Path Dis-
tances in Very Large Graphs. Proceedings of CIKM' 11, Glasgow Scotland, 24-28 October 2011, 1785-1794.
https://doi.org/10.1145/2063576.2063834

Adamic L.A., Lukose R.M., Puniyani A.R., et al. (2001) Search in Power-Law Networks. Physical Review E, 64,
234-241. https://doi.org/10.1103/PhysReVE.64.046135

Kim, B.J., Yoon, C.N., Han, S.K,, et al. (2002) Path Finding Strategies in Scale-Free Networks. Physical Review E, 65,
27-43. https://doi.org/10.1103/PhysRevE.65.027103

FKor, P, FREH, EREEL T keshell (RS R BRI USEVED]. tFEALTRE S M, 2019, 55(14):
54-60. https://doi.org/10.3778/].issn.1002-8331.1810-0418

DOI: 10.12677/pm.2024.144135 284 S H


https://doi.org/10.12677/pm.2024.144135
https://doi.org/10.1145/2063576.2063834
https://doi.org/10.1103/PhysRevE.64.046135
https://doi.org/10.1103/PhysRevE.65.027103
https://doi.org/10.3778/j.issn.1002-8331.1810-0418

	复杂网络理论在《运筹学》中的探究式应用研究
	——以图与网络分析为例
	摘  要
	关键词
	Exploratory Application of Complex Network Theory in Operation Research
	—Taking Graph and Network Analysis as an Example
	Abstract
	Keywords
	1. 引言
	2. 《运筹学》课程中图与网络分析的教学内容分析
	2.1. 学生情况
	2.2. 学习内容
	2.3. 学习任务

	3. 复杂网络理论
	4. 引入复杂网络理论的“图与网络分析”探究式教学实施过程
	4.1. 探究式分析网络结构
	4.2. 探究式研究最短路问题

	5. 总结
	基金项目
	参考文献

