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where f,g are any functions in the noncommutative space and

x is a coordinate of the commutative space.
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where | |, is called by Moyal brackets.
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The U(N) gauge transformation in the noncommutative space

should be natural to define in terms of the star-product as

where @ is a fermion field in the noncommutative language and

T, (a=1,2,---,N?) are generators of U(NN) group which satisfy
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where fg. is structure constant. On the other hand, the U(N)

star-gauge transformation of a gauge field ﬁ“ is defined by
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The action of U(N) Yang-Mills fields in the noncommutative
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On the other hand, the covariant derivative in the NC space

should be given by
| D, =8,—id°T,

Therefore, the Lagrangian density of the Dirac fields in the NC
space should be given by

L= [(ify”f)” —m) *15],
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Curtright et al., PRD, 1998

Alternatively, the Moyal bracket between the positions of a quantum particle in the
noncommutative spaces is also induced by the replacement, (Bopp shifts) [58]
G
=1t - R4 (4.48)
in a formal manner, where z* and p* are assumed to be the position coordinate and the
momentum of the particle in the commutative space, respectively. Further, they satisfy the

commutation relations
[t p¥ =", [t 2" =0, (4.49)

Therefore, the physics of the noncommutative space should be represent in terms of language
of the commutative space.
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