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Abstract
This paper focuses on the aggregation model of single-valued neutrosophic set and its application
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in multi-attribute group decision-making problems. Firstly, the decision-maker information re-
presented by a single-valued neutrosophic set is projected onto a three-dimensional plane, and
the weighted Euclidean distance between preference points is used to express the differences be-
tween decision-maker preference information. Then, the particle swarm optimization is used to
find the spatial optimal set node to describe the comprehensive preference information of the de-
cision-maker. Finally, the TOPSIS algorithm and projection theory are combined to calculate the
scores of each alternative solution, in order to determine the ranking of the advantages and dis-
advantages of the solutions. At the end of the paper, a typical case was used to verify the correct-
ness and reliability of the proposed aggregation model.
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Figure 1. Single-valued neutrosophic number projection
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Figure 2. Optimal decision maker preference matrix
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Table 1. Aggregate attribute weight vectors
# 1. RERMNERE

C c, G, c, C,

/4 (0.792,0.1960.177)  (0.766,0.226,0.182)  (0.865,0.135,0.119)  (0.823,0.177,0.140) ~ (0.766,0.226,0.182)

Table 2. The first decision-maker’s evaluation of the attributes of each plan

3?2, REKE DM, M & T RBMEEH AT

¢ C, C C, G
4 (0.50,0.50,0.45)  (0.90,0.10,0.05)  (0.90,0.10,0.05)  (0.80,0.20,0.15)  (0.90,0.10,0.05)
4, (0.80,0.20,0.15)  (0.80,0.20,0.15)  (0.80,0.20,0.15)  (0.90,0.10,0.05)  (0.50,0.50,0.45)
4, (0.80,0.20,0.15)  (0.50,0.50,0.45)  (0.20,0.75,0.80)  (0.50,0.50,0.45)  (0.35,0.65,0.60)
4, (0.80,0.20,0.15)  (0.35,0.65,0.60)  (0.20,0.75,0.80)  (0.10,0.85,0.90)  (0.10,0.85,0.90)
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Table 3. The second decision-maker’s evaluation of the attributes of each plan

3?3, REKE DM, &7 REBEMIEHBOTTH

¢ C, C, C, G
, (0.80,0.20,0.15)  (0.80,0.20,0.15)  (0.80,0.20,0.15)  (0.80,0.20,0.15)  (0.80,0.20,0.15)
4, (0.90,0.10,0.05) (0.65,0.35,0.3) (0.90,0.10,0.05)  (0.90,0.10,0.05) (0.65,0.35,0.3)
4, (0.90,0.10,0.05) (0.65,0.35,0.3) (0.20,0.75,0.80) (0.65,0.35,0.3) (0.35,0.65,0.60)
4, (0.90,0.10,0.05)  (0.35,0.65,0.60)  (0.35,0.65,0.60)  (0.20,0.75,0.80)  (0.35,0.65,0.60)
Table 4. The third decision-maker’s evaluation of the attributes of each plan
W 4. REE DM, W& REBMAEL RO
G C, G, C, G
4 (0.65,0.35,0.3) (0.80,0.20,0.15) (0.65,0.35,0.3) (0.80,0.20,0.15)  (0.80,0.20,0.15)
4, (0.80,0.20,0.15) (0.65,0.35,0.3) (0.65,0.35,0.3) (0.90,0.10,0.05)  (0.35,0.65,0.60)
4 (0.90,0.10,0.05)  (0.50,0.50,0.45)  (0.20,0.75,0.80) (0.65,0.35,0.3) (0.35,0.65,0.60)
4, (0.90,0.10,0.05)  (0.35,0.65,0.60)  (0.35,0.65,0.60)  (0.20,0.75,0.80)  (0.10,0.85,0.90)

Table 5. The fourth decision-maker’s evaluation of the attributes of each plan

® 5. REKE DM, & T RABIHEL AT

G C, G, C, G
4 (0.65,0.35,0.3) (0.80,0.20,0.15)  (0.80,0.20,0.15)  (0.80,0.20,0.15)  (0.90,0.10,0.05)
4, (0.80,0.20,0.15)  (0.80,0.20,0.15) (0.65,0.35,0.3) (0.90,0.10,0.05)  (0.50,0.50,0.45)
4, (0.90,0.10,0.05)  (0.50,0.50,0.45)  (0.20,0.75,0.80)  (0.50,0.50,0.45)  (0.35,0.65,0.60)
4, (0.90,0.10,0.05)  (0.35,0.65,0.60)  (0.20,0.75,0.80)  (0.20,0.75,0.80)  (0.10,0.85,0.90)

Table 6. Optimal decision maker comprehensive preference matrix

* 6. RIUREHZAMIFERS

G C, G, C, G

4 (0.51,0.07,0.05)  (0.61,0.05,0.03)  (0.70,0.03,0.02)  (0.66,0.04,0.02)  (0.69,0.020.01)
4, (0.64,0.04,0.03)  (0.61,0.05,0.03)  (0.56,0.05,0.04)  (0.74,0.02,0.01)  (0.38,0.11,0.08)
4, (0.71,0.02,0.01)  (0.38,0.11,0.08)  (0.17,0.10,0.10)  (0.41,0.09,0.06)  (0.27,0.15,0.11)
4, (0.71,0.02,0.01)  (0.27,0.15,0.11)  (0.17,0.10,0.10) ~ (0.16,0.13,0.11)  (0.08,0.19,0.16)

A 2.3 thorikfig HIE AR d S d -

d* ={(0.69,0.02,0.01),(0.74,0.02,0.01),(0.71,0.02,0.01),(0.71,0.02,0.01)}

d~ ={(0.51,0.07,0.05),(0.38,0.11,0.08),(0.17,0.15,0.11),(0.08,0.19,0.16)}
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S(4,)=1.61, S(4,)=1.18,
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