
VII International Conference on Mathematics and its Applications in Science and Engineering
(ICMASE 2026)

A SPECIAL CASE OF ⊕-G-SUPPLEMENTED MODULES

Engin Kaynar1, Celil Nebiyev2,*, Hasan Hüseyin Ökten3

1Technical Sciences Vocational School, Amasya University, Amasya-TURKEY
2Department of Mathematics, Ondokuz Mayıs University, 55270 Kurupelit-Atakum/Samsun-TURKEY

3Technical Sciences Vocational School, Amasya University, Amasya-TURKEY

ABSTRACT

In this work, every ring has an identity and every module over a ring R is a unitary left R-module.
Let M be an R-module and U, V ≤ M . If M = U + V and V is minimal for this property, then
V is called a supplement of U in M . V is a supplement of U in M if and only if M = U + V and
U ∩ V ≪ V . If every submodule of M has a supplement in M , then M is called a supplemented
module. If every submodule of M has a supplement that is a direct summand in M , then M is called
a ⊕-supplemented module. Let M be a supplemented module. If every supplement submodule in
M is a direct summand of M , then M is called a strongly ⊕-supplemented module. Let M be an
R-module and N ≤ M . If T = M for every T ⊴ M with M = N + T , then N is called a
g-small (or g-superfluous) submodule of M and denoted by N ≪g M . Let M be an R-module
and U, V ≤ M . If M = U + V and U ∩ V ≪g V , then V is called a g-supplement of U in M .
If every submodule of M has a g-supplement in M , then M is called a g-supplemented module.
If every submodule of M has a g-supplement that is a direct summand in M , then M is called a
⊕-g-supplemented module. Let M be a g-supplemented module. If every g-supplement submodule
in M is a direct summand of M , then M is called a strongly ⊕-g-supplemented module. In this
work, some new properties of strongly ⊕-g-supplemented modules are investigated. It is clear that
every strongly ⊕-g-supplemented module is ⊕-g-supplemented. But the converse of this statement
is not true in general.
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