SR BE Y RS =23

Journal of The Korea Society of Computer and Information
Vol. 28 No. 6, pp. 55-62, June 2023
https://doi.org/10.9708/jksci.2023.28.06.055

A Study on the Algorithms of Highways Analysis Using Graph Theory

Gwangyeon Lee*, Kisoeb Park**

*Professor, Dept. of Mathematics, Hanseo University, Seosan, Korea
**Professor, Dept. of IT Convergence Software, Seoul Theological University, Bucheon, Korea

[Abstract]

In this paper, we propose the algorithms of accessibility indices using graph theory to analyze the
connectivity of the highway traffic network and predict the central city. First, we find a transportation
network that represents the highway traffic network in 2025 using graph theory. And we implement the
algorithms of accessibility indices to efficiently and accurately analyze and predict the connectivity of
the highway traffic network in 2025 from a given transportation network. Through the analysis results
of 2025 obtained by using the proposed algorithm, we can find a city that is the center city of
transportation in the highway transportation network, and it is used as information to improve the

connectivity of the nationwide highway traffic network in the future.

» Key words: Highway Traffic Network, Accessibility Indices, Transportation Network, Graph Theory,

Algorithms
[2 ©<f]

B ERNE SRR wEYe) A24S Bt F4o| it EAE dZE] ddte] 1
g ol2g olgdtel My AEY AuYZFS AAWTE WA TYL 08 o g3fo] 20059
VEER WEHS FHFUEYIR xSk 18 SFUEYAZTYH 2025d AEER WE
el AAde EEHoln Al BAsn A5 AF P AxY dudEe FA
ol ARbE A Axe duEs Fshel 92 202599 B4 AdE F83le] 1HER
FEUEA TN wge] FAEAE 33 F i, AdHom wgd o] e BAE F
of, % d=o 1&ER W] AAALE AT AERE &3t
» FAOf A2 WY, Y AE, FSHEYT, 2 E o|F, 1 F

» First Author: Gwangyeon Lee, Corresponding Author: Kisoeb Park

*Gwangyeon Lee (gylee@hanseo.ac.kr), Dept. of Mathematics, Hanseo University

*xKisoeb Park (kisoeb@stu.ac.kr), Dept. of IT Convergence Software, Seoul Theological University
* Received: 2023. 03. 06, Revised: 2023. 06. 12, Accepted: 2023. 06. 12.

Copyright © 2023 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



56 Journal of The Korea Society of Computer and Information

I. Introduction
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II. Preliminaries

1. Mathematical Definition
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2. Transportation Network
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Table 1. Vertices and Cities in 2025
V1) City V City V City

1 | Incheon 25| Jeonju 49 | Jechon

2 | Seoul 26| Gimcheon 50 | Andong

3 | Hongcheon 27 | Daegu 51| Yeongdeok

4 | Chuncheon 28| Pohang 52 | Gunwi

5 | Yangyang 29 | Eonyang 53| Hwasan

6 | Gangneung | 30| Ulsan 54| Gwangju?

7 | Ansan 31| Busan 55| Ganghwa

8 | Suwon 32| Jangsu 56 | Guri

9 | Hwaseong 33| Hamyang 57 | Yongin

10 | Pyeongtaek | 34| Goryeong 58 | Daesan

11| Icheon 35| Changwon 59| Yeongwol

12| Yeoju 36| Jinju 60| Asan

13| Wonju 37 | Tongyeong 61| Yesan

14 | Donghae 38 | Namwon 62 | Eastcheonan

15| Anseong 39 | Gwangju 63| Sejong

16 | Jinchon 40 | Gochang 64 | Buyeo

17 | Dangjin 41| Hampyeong 65| Gimje

18 | Gongju 42 | Mokpo 66| Seongju

1) V= Vertex(Z3&)Y.

z
2) M 39= WRTAAO|L, Y 54 A= B




58 Journal of The Korea Society of Computer and Information

19| Cheonan 43| Suncheon 67 | Changnyeong et o] MA= 70719 AA TA]S o] Lsto] HAY
20| Cheongju 44 | Pocheon 68 | Miryang 3 = o P

21/ Sangju 45| Sokcho 69 | Gangijin 2 Ay & 719 Fig. 29 LTt

22| Seocheon 46 | Samcheok 70| Yeosu

23| Nonsan 47 | Yangpyeong

24 | Daejeon 48 | Chungju

Table 1.2 70719 &A|E AMAste] 2026 & T2
LﬂEH :’4 H;ﬂi Ha} 740] , Fig. 12 Table 1
olgsfo] 2026 1&HER wEYS FSUEHIR

UERd Zojct. S5UEYTolN FHoR MR EAIS

© 20250]] E38 71sty A ool 1AT R Alof|A]

Ml AL, % Jf ool n&E 27} tht A2 TR

299k Fhsatel nAE st Bashe 200 B4 §

2 =AIZ Zelgnt Mg BES 5] JiEE 2

25 20] Aeoiastydras fojslgon, 1

2 oA Mgt i Fprto] AR £l AL

N A st UFstech el Qrta A2

PAE R FAS obAbul L2, oAk} AlZES

27 2L MRS ofAlyt Ao 2 MASIUCT

Yol 7R KL BAIS0] 9T Y5 ¢

E29F TAP} QXU B Aryodoz

rulo r

=2 rlr okx
_>L
_[
S
H7

ol
w o rr J

0, rulo

Fig. 2. Connected matrices in 2025
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III. The Proposed Scheme

1. The Proposed Algorithms
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2. Analysis Results for Accessibility Indices
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Table 2. Associated number(v;), Relative distance

(d;) and Accessibility(z;) in 2025
City v; d; z;
1 Incheon 10 386 103153924
2 Seoul 9 336 257673400
3 Hongcheon 10 350 72710881
4 Chuncheon 12 421 17272805
5 Yangyang 12 413 27034922
6 Gangneung 12 390 34368677
7 Ansan 9 338 180678396
8 Suwon 8 313 274207151
9 Hwaseong 8 322 133557095
10 Pyeongtaek 8 322 170818345
11 Icheon 8 300 193893155
12 Yeoju 9 314 137265749
13 Wonju 10 329 108961390
14 Donghae 12 459 8713663
15 Anseong 7 281 320859771
16 Jinchon 7 268 224569819
17 Dangjin 9 317 95558204
18 Gongju 9 270 287187231
19 Cheonan 8 275 225922971
20 Cheongju 7 256 275182807
21 Sangju 7 270 253426405
22 Seocheon 10 329 89823867
23 Nonsan 9 286 190005487
24 Daejeon 8 257 277418272
25 Jeonju 10 309 246410313
26 Gimcheon 7 271 260323155
27 Daegu 8 287 382790309
28 Pohang 9 374 79499768
29 Eonyang 9 339 261733611
30 Ulsan 10 394 118564514
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31 Busan 10 378 168107081
32 Jangsu 9 289 172030142
33 Hamyang 9 306 209820620
34 Goryeong 9 320 228203216
35 Changwon 10 386 109587688
36 Jinju 10 353 117590105
37 Tongyeong 12 423 27822140
38 Namwon 10 326 191760244
39 Gwangju 12 346 203023908
40 Gochang 12 376 91328696
41 Hampyeong 12 395 79933651
42 Mokpo 13 453 41566216
43 Suncheon 12 375 152820465
44 Pocheon 10 382 96991636
45 Sokcho 12 482 6463780
46 Samcheok 13 527 2094039
47 Yangpyeong 10 336 111197044
48 Chungju 8 282 168912650
49 Jechon 9 302 105452372
50 Andong 8 290 146513596
51 Yeongdeok 9 358 34208107
52 Gunwi 7 286 234331274
53 Hwasan 8 316 223104254
54 Gwangju 9 318 224761555
55 Ganghwa 10 404 60671880
56 Guri 10 343 153829643
57 Yongin 8 317 238059058
58 Daesan 10 385 22471304
59 Yeongwol 10 370 24802943
60 Asan 9 310 122050513
61 Yesan 10 305 161599800
62 EastCheonan 8 286 235842537
63 Sejong 8 288 186535640
64 Buyeo 10 302 184155551
65 Gimje 12 341 100810461
66 Seongju 8 308 203145601
67 Changnyeong 9 341 182126860
68 Miryang 9 333 231775822
69 Gangjin 12 404 94469276
70 Yeosu 12 444 36226693
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