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OZET

Modiiler formlar matematikte on yillardir popiilerligini kaybetmeyen konularin basinda gelir.
Sagladig1 fonksiyonel esitlik sayesinde iist yar1 diizlemde ¢ok fazla sayida i¢ simetriye sahip
olan modiiler formlar analitiklik 6zelligi nedeniyle 6nemli bir karmasik fonksiyon smifini
olustururlar. f(z) bir modiiler form olsun. Bu durumda modiiler grubun iki iiretecinden birisi
olan 1 birimlik kayma doniisiimii uygulandiginda da modiiler formlar f(z+1)=f(z) 6zdesligini
saglarlar. Boylece Fourier analizinin énemli bir teoremi kullanilarak f(z) modiiler formu bir
Fourier serisi ile ifade edilebilir. Bu serideki katsayilar Fourier katsayilari olarak adlandirilir ve
cok fazla aritmetik bilgiye sahiptir. Ornegin bu katsayilarin mutlak degerleri Ramanujan-
Petersson sanis1 sayesinde keskin bir iist smira sahiptir. Ust yar1 diizlemde oldukga énemli
geometrik 6zelliklere sahip olan modiiler formlarin topolojide ve hatta fizikte de uygulamalari
vardir. Burada sayilar teorisi uygulamalarina odaklanilacaktir. Oyle ki sigma bélen fonksiyonu
yardimiyla tanimlanan ve Fourier katsayilari1 elle bile kolaylikla hesaplanabilen Eisenstein
serileri modiiler formlarin en temel 6rneklerinden birisidir. Bu konusmada Eisenstein serilerinin
ozellikleri anlatilacaktir. Gerekli tanim ve teoremler verildikten sonra bu serilerin 6zellikleri
verilecektir. Literatiirde Eisenstein serilerinin ¢arpanlarina ayrilmasiyla ilgili olan iki giincel
makale incelenecektir. Bu calisma birinci yazarin yiiksek lisans tezinin bir parcasini
olusturmaktadir.
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ON SOME PROPERTIES OF EISENSTEIN SERIES

ABSTRACT

Modular forms have been a popular topic in mathematics for decades. Modular forms, which
possess numerous internal symmetries in the upper half-plane thanks to the functional equation
they provide, constitute an important class of complex functions due to their analyticity. Let
f(z) be a modular form. In this case, when a unit shift transformation, one of the two generators
of the modular group, is applied, the modular forms satisty the identity f(z+1)=f(z). Thus, an
important theorem of Fourier analysis says the modular form f(z) can be expressed as a Fourier
series. The coefficients in this series are called Fourier coefficients and possess a wealth of
arithmetic information. For example, the absolute values of these coefficients have a sharp
upper bound thanks to the Ramanujan-Petersson conjecture. Modular forms, which possess
significant geometric properties in the upper half-plane, also have applications in topology and
even physics. In this talk we will focus on applications in number theory. Eisenstein series,
defined using the sigma divisor function and whose Fourier coefficients can be easily calculated
by hand, are one of the most fundamental examples of modular forms. In this talk, the properties
of Eisenstein series will be explained. After providing the necessary definitions and theorems,
the properties of these series will be presented. Two recent articles in the literature on the
factorization of Eisenstein series will be reviewed. This work forms part of the first author's
master's thesis.
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