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A four-dimensional generalization of

extended real operations for

three-dimensional triangular fuzzy

numbers
Y.S. Yun1 and B. Lee2*

Abstract. By applying Zadeh’s extension principle, we formulated
extended real-valued operations in three-dimensional space. The re-
sulting three-dimensional domain is visualized by mapping member-
ship values to color intensity. Based on this formulation, we propose
a new three-dimensional construct and extend it consistently to four
dimensions. As direct visualization of four-dimensional objects is
not possible in three-dimensional space, the four-dimensional struc-
ture is expressed through color intensity together with an auxiliary
time axis. We further demonstrate that the restriction of the four-
dimensional formulation to three dimensions is consistent with the
original three-dimensional results.
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