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Abstract: The construction of knowledge structures is a focal point in the knowledge space theory. The a-variable precision model ef-
fectively integrates the disjunctive and conjunctive models to construct knowledge structure. This paper proposes three types of -
variable precision models based on the a-variable precision model, explores the properties of the knowledge structures they con-
struct, and investigates the relationships among the four types of variable precision models. Furthermore, we develop a matrix meth-
od based on variable precision models to construct knowledge structures by studying the relationship between matrix multiplication
and skill inclusion degree and design a corresponding algorithm. Finally, seven datasets are selected for experimentation to compare
the performance of the algorithm in this paper with existing algorithms of variable precision models in constructing knowledge struc-
tures. The experimental results show that our algorithm significantly reduces the running time. This advantage is particularly evident
when dealing with larger datasets.
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Table 2 Inclusion degrees of skill in example 1
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Table 3 Numbers of objects and attributes in the dataset Table 4 Numbers of knowledge structures constructed
e KRR XA TR through skill map via variable precision models
set 1 Shuttle-landing—control 15 7 (QS,7) Q| |Si] ARG 4L
set 2 Adult +stretch 16 4 (QiS17) 1 7 12
set 3 Lenses 26 4 (@ Sn) ¢ ° 6
set 4 StoneFlakes 79 8 EZ?Z: ::; %z Z 12
set 5 Hayes 132 5 (Q..5..75) 3 6 6
set 6 Post 90 8 (Q6:Ss.75) 17 9 18
set 7 Wiscon 699 10 (Q% S r,) 136 9 28

Oh B UE AR SO BT B Rk R A SOk S SR [ 26 1R M BE BE AT IR . RS 3TV E A,
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7r e oj: nc:gt]r:‘o[d ] Table 5 Runtimes of algorithms
6 -
5 BB ] /s
4 A SCHRT26 I A RS BRI £ o
B ur
2 4l HIRESH T i
ol Shuttle-landing—control 0.166 7 0.036 5
1t Adult +stretch 0.056 2 0.017 6
of &= - e Lenses 0.0850 0.0118
L= L : : : L L StoneFlakes 0.8310 0.034 3
Set1 Set2 Set3D astztietSets Set6 Set7 Hages 0.092 9 0.0129
N Post 0.8950 0.047 0
Bl FkE AR L , ’
Wiscon 7.1590 0.088 2

Fig. 1 Comparison of algorithm runtimes
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(Q,,S;,7;) determines the knowledge state count in knowledge structure through variable precision model
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Fig. 3 The knowledge structure constructed through the variable precision model in example 1
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