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One of the central principles in mathematics is decomposition into prime building
blocks. The Fundamental Theorem of Arithmetic asserts that every integer factors
uniquely into prime powers. In commutative algebra, the Lasker-Noether theorem
provides a structural analogue: every ideal in a Noetherian ring can be written as an
intersection of primary ideals associated to prime ideals. Beyond the commutative
setting, however, this philosophy becomes far more delicate. In noncommutative
rings, primary decomposition may fail, and prime ideals no longer control struc-
ture in a straightforward way. These difficulties led to the development of tertiary
decomposition theory, a weaker but more flexible framework that survives where
primary decomposition does not. This talk surveys the evolution of primary and
tertiary decomposition theories and examines how the prime factorization philoso-
phy extends and where it fundamentally breaks down in noncommutative algebra.
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Matematigin temel ilkelerinden biri, karmasik yapilari asal yapi taglarina ayirma
fikridir. Aritmetigin Temel Teoremi, her tam sayinin asal kuvvetlerin ¢arpimi olarak
tek bi¢imde ayrigtigini soyler. Komiitatif cebirde ise Laskera-Noether teoremi bunun
yapisal bir analogunu sunar: Noether bir halkadaki her ideal, asal ideallerle iligkili
birincil ideallerin kesigimi olarak yazilabilir. Ancak komiitatif ortamin 6tesine gegildiginde
bu yaklagim ¢ok daha hassas bir hal alir. Nonkomiitatif halkalarda birincil ayrigim
her zaman miimkiin degildir ve asal idealler yapiy1 artik dogrudan ve geffaf bir
bicimde kontrol etmez. Bu giicliikler, birincil ayrigimin bagarisiz oldugu durum-
larda da gecerliligini koruyan, daha zayif fakat daha esnek bir gergeve sunan tictinciil
ayrigim teorisinin gelistirilmesine yol agmistir. Bu konugsmada, birincil ve ti¢linctl
ayrigim teorilerinin tarihsel gelisimini ele alacak ve asal carpanlara ayirma diigiincesinin
nonkomiitatif cebirde ne o6l¢iide stirdiiriilebildigini ve hangi noktalarda temelden
kirildigini inceleyecegiz.
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