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Abstract

To address the challenges of high path costs and excessive experimental iterations in complex
multi-factor trial sequence optimization, this study proposes a dual-loop sorting algorithm based
on an Adjacency Relationship Model. By constructing a full-cycle model matrix with baseline con-
straints and integrating a principal component partitioning strategy, the algorithm achieves rapid
determination of the optimal trial sequence while minimizing experimental iterations. Theoretical

CHERERE

WESIH: S, . JETRAT I A AN ). SR B R, 2025, 14(4): 483-491.
DOI: 10.12677/aam.2025.144179


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.144179
https://doi.org/10.12677/aam.2025.144179
https://www.hanspub.org/

HREHL, TR

analysis demonstrates that the algorithm extends the application scope of the traditional Traveling
Salesman Problem to experimental design domains. This research provides a robust theoretical
framework and an interdisciplinary solution for experimental sequence optimization in fields such
as chemical engineering and biomedical studies.
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Table 1. PWOD design
%< 1. PWOD i&it

(EoE e 58 [ O 053
1 123 1 2 1
2 132 2 1 -1
3 213 -1 1 2
4 231 -2 -1
5 312 1 -1 -2
6 321 -1 -2 -1
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2 FH4R, KUK 2 55 A0 LAHAR. HEGRATRE] | — MR AR, ANEE NIRRT, R R .
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B EREM R, Wk THE B TE
B BT A TR LR A IR AR AR I F) 25 R 4K H e I U
BUD: KWW BN TR AT 2SRRI

BIP: BEEIRAEL TRIRE, K330 E A RO mB, B2 TR BT, AT RN ST
s AT -

5 BEHIF

ARATIEE AL PR BUE R B E R T Wiflis AL 1 R e /e AR FER A AP iR 47 7 n U A B A
EIEARIETH, ANISFE B TR RN Z SR I A R 21 17 3 S AR R o T &

B 1: R¥A 10 T C1 (dbx). C2 (LifF). C3 (%), C4 (Hi#R). C5 (ilil). C6 (FHs HHr).
C7 (F ). C8(ME). C9 (=) C10 (5FH) T E i, TNIRKELEARUIE 2 B, AT Ja8hfE,
JE T REROR o AR RPN 2 1A R A AR AR AT A3 R R B, N T T B SOREE P AL, PR
% 3 FiR.

Table 2. Longitude and latitude coordinates of China’s top 10 tourist cities

= 2. PETKRIEHTOESLER

=3 18.2528 109.5119 Ewid 30.5931 114.3054
bl 26.6477 106.6302 i 31.2304 121.4737
gL EE 27.8251 99.7080 (i3 34.3416 108.9402
= 28.6829 115.8583 Hh 36.0671 120.3826
BT 30.5728 104.0668 b3 39.9042 116.4074

Table 3. Table of distances between two cities
3. WM mEEEE

C1 C2 C3 C4 C5 C6 Cc7 C8 Cc9 C10
C1 0.00 1067.31  905.39 152452 105248 2038.61 550.70 1248.76 2496.94 1729.13
C2 1067.31 0.00 1220.69 1660.70 687.37  2136.54  547.20 610.54  1878.95 1530.09
C3 905.39  1220.69 0.00 620.08 620.08 113852 1056.52 908.35 1789.90  883.60
C4 152452 1660.70  620.08 0.00 979.76 522.05 163179 1158.34 1476.05 503.05
C5 105248  687.37 620.08 979.76 0.00 1449.23  829.67 260.24 145517  867.92
C6 2038.61 2136.54 1138.52 522.05 1449.23 0.00 2149.62 1584.17 1462.14  697.46
Cc7 550.70 54720  1056.52 1631.79  829.67  2149.62 0.00 92419  2250.11 1670.89
C8 1248.76 610.54 908.35 1158.34  260.24  1584.17  924.19 0.00 1327.48  936.26
C9 249694 1878.95 1789.90 1476.05 145517 1462.14 2250.11 1327.48 0.00 979.20

C10 1729.13 1530.09  883.60 503.05 867.92 697.46  1670.89  936.26 979.20 0.00

MR ORI AR, T LA PR Z A PR . B SR S 1, BRI 24 AR BRI
72, BET 20 BT AR . A RS FERG 72 5 46 BT Z2 1 BUABL B 1, Wi WA 7 75 ) AR L7 17 £ 22 TR
VAR, W FC DA 2 (R ERGE — N IETT BT, AR BT TR BN ITAR - 3 Adons Bk
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RSB, A UE IR ZE S A E N Z AR, 4R 0.9~1.1 Z R, 356 2 [H]
PRI S) . R A MM NBIRHES, (ELRE . 4 BN IR 2 rb 20 30 3 5% 8 1 o ) 1 79 A 3
(R g 10 AT R B 28 AN, SENANITT, JE0T DLg A e, 52 7 (s BN, i iRie
I3k T B BB AR R B AR A (M A AR REAE) . B AR S A gk, W E TR E, WH
PR AN E AT, Rz, WAL, W 0 8 E N — SO R 2 A 0. S
THHEAE . AR ZEMEN BRI A e Km0 72 7. A TH. BEENIWRESSE IR ZEM
PRIGLE R AT 1.1 8 /T 0.9, W6 X3 AT B 52 4R VE A 1 TR B3 IX 3T R 5 s b pe K i ek,
HETT B G B 22 R R R AERARI 78 T4 A THERIKYE . EERIAMKAE 2 )5, R Y520 058 1 [
#F, EIRT 5 H AR T P R R A B R ME . EE IR NN B AT, RZHEANE T
£,

Bl 1 35 1RV, JEEUR SR N C5s RIRA Ak S AT RISy, R A AN {C3, C4,
C6,C9, C10}; i 4 A: {C1,C2,C7,C8}. ffifa, fEANFLE R RBIAL AL b, THH A AR AT I BK 28,
% C3, C4, C6, C9, CIOTEMM AL N3, 4, 6, 9, 10, FLERLR K ILma A W4 4.

Table 4. Left subset trial order
%= 4. EFERBITF

a6 U 2k Wi RAF 2761 354 Wi RAF
1 3-4-6-9-10 3583.47 7 3-6-4-9-10 4115.82
2 3-4-6-10-9 2818.78 8 3-6-4-10-9 3142.82
3 3-4-9-6-10 4255.72 9 3-6-9-4-10 4579.76
4 3-4-9-10-6 377278 10 3-6-10-4-9 3815.07
5 3-4-10-6-9 3282.72 11 3-9-4-6-10 4485.44
6 3-4-10-9-6 3564.46 12 3-9-6-4-10 4277.13

1% 4 W] % 3-4-6-10-9 MBS /2 de RN, 1ETT =% &R C5 I IEFA T4, Mo T 6 Fiis . 5-3-
4-6-10-9, 3-5-4-6-10-9, 3-4-5-6-10-9, 3-4-6-5-10-9, 3-4-6-10-5-9, 3-4-6-10-9-5 AJ #4753 5-3-4-6-10-9
A1 3-4-6-10-9-5 (KL #R 1T Bk — P L 2k, HF LB R R A T2 PR a1, W& e T HEm s
Z°N: 9-10-6-4-3-5, FLm N AE N 3471.96.

B KA TR T SR 2. K C1, C2, C7, C8 MMt N1, 2, 7, 8, JIERLR K Homi v
B4 5,

Table 5. Right subset trial order
5. BFEREIF

82Vt 2k Wi RAF
1 1-2-7-8 2538.71
2 1-2-8-7 2602.05
3 1-7-2-8 1708.44

H e a4 1-7-2-8 [IFE B R fe i 1, % 8% C5 A ILIERR 24, Ak 5 Fhig i 5-1-7-2-8,
1-5-7-2-8, 1-7-5-2-8, 1-7-2-5-8, 1-7-2-5-8 WIS F 5-1-7-2-8 1 1-7-2-5-8 1) B ER A] 2ik —Fh i M0 4%
Z%: 5-8-2-7-1, FLmaN{E A 1968.69. ILIEF Rt i7HA: 9-10-6-4-3-5-8-2-7-1,
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GG 8 I AE 2 AU $is o R A 6, TR RSB ESLIR, ERAE B4

B2 W U #R bt o AR STIRANART 12k AT 7 [ B A s 2 dme DAL, AR RIS e vk BB 8 Iy i, A
WEFAE IR TR0 Z HEWUP I O0AE o R, ASCEE X R 2R 0 2 DRI 2R I 1), SR i 1 — M B fif vt 3L
RS, DA E e AR 2 RIS o IX e FR OR A SE R, A SERR AR b 00 3 12
BT IR SRR A ST 2, o8 AR S R 1R o R ) A F 7T At AT R I R
WL, LR BLE U BV B A — B PR IR, FARIE SRS 1 R EEAT S PR 2 HEE e i Ay i,
RIS AT LLREAR, AT R R 52 T 1 B8 I R AR

SE 3k
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