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Abstract: The selection of the shortest path problem is one of the classic problems in the graph theory. The relationship
between objects in a complex environment usually has fuzziness, hesitancy, uncertainty and inconsistency. A
neutrosophic set is characterized by the degree of truth-membership, indeterminacy-membership and
falsity-membership, and is more capable of capturing incomplete information. The selection of the shortest path of the
neutrosophic graph based on the theory of neutrosophic set and graph theory has become a key issue. For the shortest
path problem in the neutrosophic graph, in which the edge length is assigned a trapezoidal fuzzy neutrosophic number
instead of a real number, a solving method based on the extended dynamic programming is proposed. The path length is
compared using the score function and the accuracy function based on the trapezoidal fuzzy neutrosophic numbers. An
extended dynamic programming method for solving the shortest path problem is presented to obtain the shortest path
and the shortest path length. Finally, two examples are used to verify the feasibility of this method, and the comparison
and analysis with the Dijkstra algorithm illustrate the rationality and effectiveness of this method. And the impact of
using different sorting methods on the selection of the shortest path of the neutrosophic graph is analyzed.
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856 #= # 5 x K %34%
f(@) = S({(0.28,0.51,0.64, 0.75), (0.09, 0.16, 0.25, 0.42),
min{(d>(D,®) ® f3(@)), (d2(D,®) & f3(®))} = (0.02,0.09,0.30,0.42))) = 0.70.
min{((0.3,0.4,0.6,0.7), (0.1,0.2,0.3,0.5), Ltk
(0.3,0.5,0.7,0.9)) & ((0.4,0.6,0.8,0.9), £(@) =
(0.2,0.4,0.5,0.6), (0.1,0.3,0.4,0.5)), min{(ds(D, @) B f3(@)), (d2(D,®) @ f5(®))} =
((0.1,0.3,0.4,0.5), (0.3,0.4,0.5,0.7), B>(D,3) @ f5(®) =
(0-2,0.3,0.6,0.7)) & {(0.2,0.3,0.4,0.5), ((0.28,0.51,0.64,0.75), (0.09,0.16,0.25, 0.42),
(0.3,0.4,0.5,0.6), (0.1,0.3,0.5,0.6))} = (0.02,0.09, 0.30, 0.42)).
min{((0.58,0.76,0.92,0.97), T
(0.02,0.08,0.15,0.30), (0.03,0.15,0.28, 0.45)), £(®) =
((0.28,0.51,0.64,0.75), (0.09, 0.16, 0.25, 0.42), min{(ds(®, @) ® f3(@)), (d=(®,B) @ f3(®))} =
(0.02,0.09,0.30,0.42))}, B(3.5) & f3(®) =
5(d2(2,@) © f3(@)) = ((0.52,0.72,0.90, 0.96), (0.04, 0.20,0.30, 0.42),
5(((0.58,0.76,0.92,0.97), (0.02,0.08,0.15, 0.30), (0.04,0.15,0.24, 0.40))
0.03,0.15,0.28,0.45))) = 0.81 . .
(0.03,0.15,0.28,0.45))) = 0.81, Stepd: Mk = 1EIZES 1MW BN, MR 0% 4
S(d2(@,®) @ f3(®)) = B,

F4 MEL
KW Bk AU 1 () N B
o 5| E HRAEHE £ (D) e
M ORE) @di(DQ) @ £2() ®di(D,B) & £(®) " ML)
{(0.35,0.61, 0.75, 0.88) ((0.62,0.83,0.95,0.99), {(0.35,0.61,0.75, 0.88)
0) (0.02,0.05,0.13,0.25) (0.01,0.10,0.18, 0.38) (0.02,0.05,0.13,0.25) )

(0.01,0.05,0.18,0.34))

(0.00, 0.03,0.07,0.16))

(0.01,0.05,0.18,0.34))

[1(@) =

min {(d:(D, D) & f2(D)), (d1(D,Q) & f2(]))} =
min{((0.1,0.2,0.3,0.5), (0.2,0.3,0.5,0.6),
(0.4,0.5,0.6,0.8)) @ ((0.28,0.51,0.64, 0.75),
(0.09,0.16,0.25,0.42), (0.02,0.09,0.30, 0.42)),
((0.2,0.4,0.5,0.7), (0.3,0.5, 0.6, 0.9),
(0.1,0.2,0.3,0.4)) @ ((0.52,0.72,0.90, 0.96),
(0.04,0.20,0.30,0.42), (0.04, 0.15, 0.24, 0.40)) =
min{((0.35,0.61,0.75, 0.88),
(0.02,0.05,0.13,0.25), (0.01,0.05,0.18,0.34)),
((0.62,0.83,0.95,0.99), (0.01,0.10, 0.18, 0.38),
(0.00,0.03,0.07,0.16))},

S(di(D,Q) & () =
S(((0.35,0.61,0.75,0.88), (0.02,0.05,0.13, 0.25),
(0.01,0.05,0.18, 0.34))) = 0.80,

S(d1(D,0) ® f2(®)) =
S5(((0.62,0.83,0.95,0.99), (0.01,0.10,0.18,0.38),
(0.00,0.03,0.07,0.16))) = 0.87.

EEpA]
S(di(D,Q) & f2(®)) < S(di1(D,B) @ f2(®)),
Fir LA
f1(D) =
min {(d1 (D, @) ® f2(®)), (d1(D,Q) @ f2(D))} =
((0.35,0.61,0.75,0.88), (0.02,0.05,0.13,0.25),
(0.01,0.05,0.18,0.34)).

I, SN O — @ — ® — @, HARH] K2 &
iy

2 ERAERE
BRI E N
((0.35,0.61,0.75,0.88), (0.02,0.05,0.13, 0.25),
(0.01,0.05,0.18,0.34)).
) B, 7] 75 21 B A 0 B2 N @ B s AR
R AR BT, BRI R 5 .



FAH WAB F AT AR P AT $0 RASIE 42 KM 7 ok
x5 AEPAFRSNSIEHERREREKE
Rl B AT
® {((0.2,0.3,0.4,0.5), (0.3,0.4,0.5,0.6), (0.1,0.3,0.5,0.6)) ®—-®
@ {(0.4,0.6,0.8,0.9), (0.2,0.4,0.5,0.6), (0.1,0.3,0.4,0.5)) @—®
® ((0.52,0.72,0.90, 0.96), (0.04, 0.20, 0.30, 0.42), (0.04, 0.15, 0.24, 0.40)) ®-+@—®
® ((0.28,0.51,0.64,0.75), (0.09, 0.16, 0.25, 0.42), (0.02, 0.09, 0.30, 0.42)) OEYOEY0)
©) ((0.35,0.61,0.75, 0.88), (0.02,0.05, 0.13, 0.25), (0.01, 0.05, 0.18, 0.34)) OD—-0—-0—-®
B2 T UM R, SRR E S B TR SRR AR SCHR A R B A MRy R AR I 3 £

)l o KRS R B T B 8, A KB ik 6 sk, s RUnR 7 s,

*6 BRARMBDEEILK

puil TFRA TR b K bl TR T AR B
D-® ((0.1,02,0.3,0.5),(0.2,0.3,0.5,0.6),(0.4,0.5,0.6,0.8)) || @-@  ((0.4,0.5,0.6,0.6),(0.2,0.2,0.3,0.3),(0.2,0.3,0.4,0.4))
D-®  ((02,04,0.5,0.7),(0.3,0.5,0.6,0.9),(0.1,0.2,0.3,04)) || @- ((0.3,0.4,0.6,0.7),(0.1,0.2,0.3,0.5),(0.3,0.5,0.7,0.9))
D-@  ((02,0.3,0.5,0.6),(0.1,0.2,0.4,0.5),(0.2,0.3,04,0.7)) || ®-®@  {(0.1,0.3,0.4,0.5),(0.3,0.4,0.5,0.7),(0.2,0.3,0.6,0.7))
®-®  ((04,0.6,08,0.9),(0.3,0.4,0.5,0.7),(0.2,0.3,0.6,0.7)) || ®-®  {(0.2,0.3,0.4,0.5),(0.2,0.3,0.3,0.4),(0.3,0.4,0.4,0.5))
@-® ((0.5,0.7,0.8,0.9),(0.1,0.2,0.3,0.5),(0.4,0.5,0.6,0.8)) || ®-@  ((0.2,0.3,0.5,0.6),(0.2,0.5,0.6,0.7), (0.4,0.5,0.6,0.8))
@-@ ((0.3,0.5,0.6,0.9),(0.2,0.4,0.5,0.7),(0.1,0.2,0.3,04)) || ®-®  ((0.3,0.4,0.4,0.5),(0.1,0.2,0.2,0.3),(0.2,0.2,0.3,0.4))
Q- ((0.6,0.7,0.8,0.9),(0.5,0.6,0.7,0.8),(0.1,0.2,0.3,0.4)) || @-@  ((0.2,0.3,0.4,0.4),(0.1,0.2,0.3,0.4),(0.3,0.4,0.4,0.5))
®-®  ((0.5,0.6,0.7,0.8),(0.1,0.1,0.2,0.3),(0.1,0.2,0.2,0.3)) || @-®  ((0.3,0.4,0.6,0.7).(0.1,0.2,0.3,0.5),(0.3,0.6,0.7,0.9))
®-® ((0.6,0.8,0.8,0.9),(0.1,0.2,0.3,0.3),(0.2,0.2,0.2,0.2)) -®  ((0.4,0.6,0.8,0.9),(0.1,0.3,0.4,0.5),(0.2,0.4,0.5,0.6))
®-@ ((04,0.6,0.8,0.9),(0.2,0.4,0.5,0.6),(0.1,0.3,0.4,0.5)) -®  ((0.1,0.1,0.1,0.1),(0.2,0.2,0.2,0.2),(0.6,0.7,0.8,0.8))
®- {(0.5,0.6,0.8,0.9),(0.2,0.2,0.2,0.2),(0.1,0.1,0.2,0.2)) || @-@  ((0.7,0.7,0.7,0.7),(0.3,0.4,0.5,0.7),(0.3,0.6,0.7,0.9))
@-®  ((0.6,0.7,0.8,0.8),(0.2,0.2,0.3,0.3),(0.1,0.1,02,0.3)) || @-@  {(0.6,0.7,0.8,0.8),(0.2,0.2,0.3,0.3),(0.1,0.4,0.5,0.6))
@-® ((04,05,0.6,0.7),(0.2,0.2,0.3,0.4),(0.1,0.2,0.3,0.4))
#*7 IETRILSNRERERREREKE
R AR AR BB
® ((0.6,0.7,0.8,0.8), (0.2,0.2,0.3,0.3), (0.1, 0.4, 0.5, 0.6)) ®—-O
® ((0.7,0.7,0.7,0.7), (0.3,0.4, 0.5,0.7), (0.3, 0.6, 0.7, 0.9)) oY)
((0.64,0.73,0.82,0.82), (0.04,0.04, 0.06, 0.06), (0.06, 0.28, 0.40, 0.48)) ®— 0 -0
@ ((0.76,0.79,0.82,0.82), (0.03,0.08,0.15, 0.28), (0.09, 0.24, 0.28, 0.45)) D—-@—- 0
® {(0.76,0.79,0.85,0.88), (0.06, 0.20, 0.30, 0.49), (0.12, 0.30, 0.42, 0.72)) ®—-0—-0
® ((0.73,0.79,0.82,0.85), (0.09, 0.16, 0.25, 0.49), (0.06, 0.18, 0.42, 0.63)) O-0—-0
@ ((0.75,0.84,0.93,0.95), (0.00,0.01,0.02, 0.03), (0.02, 0.14, 0.28, 0.43)) @—=®—0—0
® ((0.86,0.92,0.96,0.98), (0.01,0.03,0.08,0.17), (0.01, 0.07, 0.11, 0.23)) —-D—-0—-0
Q ((0.88,0.94,0.97,0.99), (0.01,0.04, 0.09, 0.25), (0.05, 0.15, 0.25, 0.58)) OO EYOEY()
©) ((0.89,0.95,0.98,0.99), (0.00,0.01,0.05, 0.15), (0.02, 0.08, 0.15, 0.46)) D—-0—-0—-0—0
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JEEHAS TR 7125 SCHR [24] 19 Dijkstra 50723017 %) He
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B, EAORILA
[((0.0,0.0,0.0,0.0), (1.0, 1.0, 1.0, 1.0),
(1.0,1.0,1.0,1.0)), —;
TR OWIEHN
[((0.1,0.2,0.3,0.5), (0.2,0.3,0.5, 0.6),
(0.4,0.5,0.6,0.8)), 1J;
THOWILN
[((0.2,0.4,0.5,0.7), (0.3,0.5,0.6, 0.9),
(0.1,0.2,0.3,0.4)), 1J;
TR @FridHN
[((0.37,0.52,0.72,0.85), (0.02, 0.06, 0.15, 0.30),
(0.12,0.25,0.42,0.72)), 2];
TR OMILHN
[((0.19,0.44,0.58,0.75), (0.06,0.12, 0.25, 0.42),
(0.08,0.15,0.36,0.56)), 2];

[((0.35,0.61,0.75,0.88), (0.02,0.05,0.13,0.25),
(0.01,0.05,0.18,0.34)), 5].
R, 5 1 BB END — O — O — ©, BARTT I,
B2, B AR K N
((0.35,0.61,0.75,0.88), (0.02,0.05, 0.13, 0.25),
(0.01,0.05,0.18,0.34)).

RV ESRE, EH 2 R EBEAND - @ — ®

- O — O, HEBEKEN
((0.89,0.95,0.98,0.99), (0.00,0.01, 0.05, 0.15),
(0.02,0.08,0.15,0.46)).

K JF SCHR [24] 1 Dijkstra 22232 7] 43 21 245 © £
BT 1 1 B e B AR I B R K, Bk ik 8
(B 1) Fn 2 9 (B 2) AT 7. PRI Fh 5 v AR LR e, AR ST
R Bh MR R 5 5 Sk [24]Dijkstra B 1
THRZE B —FER, B R R IO B R R A2 A B L B A

oo
HR @ K, 970 T AT AT A EL
=8 FETAIARANRERERFREREKE EH)
Rip= R K AR
@ (0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 0.8)) OD—0
® (0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 0.4)) OIY6)
@ ((0.37, 0.52, 0.72, 0.85), (0.02, 0.06, 0.15, 0.30), (0.12, 0.25, 0.42, 0.72)) D=0 —=@
® ((0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25, 0.42), (0.08, 0.15, 0.36, 0.56)) D—-0—-06
® ((0.35, 0.61, 0.75, 0.88), (0.02, 0.05, 0.13, 0.25), (0.01, 0.05, 0.18, 0.34)) D->0—=06—=E®
e
Rip=t g SR i AR
o) (0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 0.8)) D00
® (0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 0.4)) D=0
@ ((0.2, 0.3, 0.5, 0.6), (0.1, 0.2, 0.4, 0.5), (0.2, 0.3, 0.4, 0.7)) D—®@
® ((0.46, 0.68, 0.86, 0.95), (0.06, 0.12, 0.25, 0.42), (0.08, 0.15, 0.36, 0.56)) D=0—=06
® ((0.55, 0.76, 0.86, 0.95), (0.02, 0.06, 0.15, 0.30), (0.16, 0.25, 0.36, 0.64)) D=6
@ ((0.37, 0.60, 0.72, 0.95), (0.04, 0.12, 0.25, 0.42), (0.04, 0.10, 0.18, 0.32)) D=0 —=0
((0.44, 0.58, 0.80, 0.88), (0.01, 0.04, 0.12, 0.25), (0.06, 0.15, 0.28, 0.63)) Do@—®
® ((0.51, 0.78, 0.92, 0.98), (0.02, 0.05, 0.13, 0.29), (0.02, 0.05, 0.22, 0.39)) D-0—0—®
D) ((0.50, 0.62, 0.82, 0.89), (0.00, 0.01, 0.02, 0.05), (0.04, 0.11, 0.22, 0.50)) Do@=®— ®
o ((0.89, 0.95, 0.98, 0.99), (0.00, 0.01, 0.05, 0.15), (0.02, 0.08, 0.15, 0.46)) D-0->0—0@— O

4.3 REHEF AR EE 54T

SCHR [31] 52t 1 BR AR rh 8 K 1) 32 B AR
FEREFF 7155, 4 S HE R 759 T A SR s S R B
R AR SR AR 7]

H1E S 12 W] 0, A JA A m R 301 220 B A ASE R
FEHEFY T35 SR i 5, Rl e 7 3 A Lok

8. B E RS B = p=v =1/3,
L((D.@) © f5(@)) =
(((0.58,0.76,0.92, 0.97),

ol

Vi)
Vi
3

W=

s

I
@l

(0.02,0.08,0.15,0.30), (0.03,0.15,0.28, 0.45))) =
0.39,



%44 R F A THUEM T R REBZERB T & 859

=

L 11 (d(@.0) @ f1(3) =
1 1({(0.28,0.51,0.64,0.75),

=

(0.09,0.16, 0.25, 0.42), (0.02, 0.09, 0.30, 0.42))) =
0.33,
(@) =
min{(d2(@, @) @ f5(@)), (=(@,®) @ f5(3))} =
B:(2D,8) @ /3(®) =
((0.28,0.51,0.64, 0.75), (0.09, 0.16,0.25, 0.42),
(0.02,0.09,0.30, 0.42)).
o
Q) =
min{(d2(®, @) © f3(@)), (d2(D,®) & f3(®))} =
((0.44,0.72,0.82,0.90), (0.03,0.08,0.15,0.24),
(0.01,0.12,0.25,0.36)>,
f1(®) =
min{(d;(D, D) © f2(D)), (d1(D,B) ® f2(®))} =
<(0.35, 0.61,0.75, 0.88), (0.02, 0.05,0.13, 0.25),
(0.01,0.05,0.18, 0.34)).
R, ST A D — @ — @ — @, ST I
2. AR B FE
((0.35,0.61,0.75,0.88), (0.02,0.05,0.13, 0.25),
(0.01,0.05,0.18, 0.34)).
U BT, - <A< THO< utv <
DHO =2 =0 = LI IR
T BT K B 5 e 2 o S 5 SR

HURHH BN, 0 <A < S B2 <o <
LHO = = = O %A A R
T BT K B 5 U 2 o S 9 S R

AL T BB 001 2, Ve 5525 0 0 P S, B B
HO—@— D — @ — O; [ HTH Ml RIS, 5
FHAEND - @ — ® — 0 — O; HkEH Wik
M, BEHREND - Q) — ® — @ — O.

WG S th ST SCHR (31742 Hh HOHE I 77 VAR
45k 0 KR AR SR o 5 ) J T B A 2 SRS
IR — R, S5 B E TR e e 70
FLRCSERRFE (T) AHERERE (1) B R (F) B
P R, 0 015 L B S D, Sk %t T B 2
PSR,

5 & ®

ARICAER T T BATEARR 2 38 Jorh 2 B P
PR b, B HY T R T Shal ] iR Bk b R I Y
B 55 B AR SR i U775, 5 Broumi $& H 1) Dijkstra H.y%
BEAT 765 B3 AT (R I, BIF 5 1 1 Ao TS ASRYY o 4
HEFP 7%, 218 70 bR EURURS i R B0 HE P D7 iR R
T IAE BRI B B HE 7 7 VAT T R R B AR SR A T
VR EE A B, AE 4 S5 B A gk — 2 ) v 8 ]
BRI ERATIRAW I
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