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Abstract

In this thesis, our main focus is to study certain properties of iterates of polynomials over
a field. In fact, we discuss the irreducibility and monogenity of iterates of a polynomial. To
study the irreducibility of polynomials over a field is important due to its applications in number
theory and in other areas of mathematics as well. In this thesis, we investigate the irreducibility
of iterates of the binomial z¢ + 1 for ¢ € Z\ {0}, and d > 3, and prove that for an infinite
family of these irreducible binomials, all their iterates are also irreducible over Q. Next, we give
a conditional result and show that if the binomial f(z) = 2% + 1, for c € Z\ {0} and d > 3, is
irreducible, then all its iterates are also irreducible under the abc-conjecture. Moreover, when
d = 3, we show that the number of irreducible factors of iterates of x> + % is atmost 2 if
|| < 10%2.

In particular, the irreducibility of polynomials over finite fields is important due to their
applications in cryptography and coding theory. In this thesis, we study the irreducibility of
iterates of certain trinomials over finite fields of odd characteristics. Furthermore, we prove
that for a family of trinomials of prime degree p, its second iterate is a product of p irreducible
polynomials, each of degree p. Besides, we give a criterion for a family of polynomials of certain
type to be “dynamically irreducible” over a finite field and produce dynamically irreducible sets
of polynomials.

One of the oldest problems in algebraic number theory is finding the ring of integers in a
number field. If the ring of integers of a number field K is Z[f] for some 6 € K, then the number
field K is referred to as a monogenic field. The ring of integers of a monogenic number field
is easy to understand. In this thesis, we also study the monogenity of the iterates of certain
families of polynomials. If a polynomial is monogenic, then every number field defined by the
polynomial is also monogenic. To discuss the monogenity of the iterates of a polynomial, we

need the iterates of the polynomial to be irreducible. First, we give a necessary condition for the



iterates of a polynomial to be monogenic. If a polynomial satisfies certain Eisenstein criteria,
we give a sufficient condition for the iterates to be monogenic. In fact, using our result, we give
a couple of examples that give an infinite tower of monogenic number fields.

Finally, we give a condition that is both necessary and sufficient for the monogenity of the
iterates of an irreducible binomial. We also give infinite families of polynomials such that all

their iterates are non-monogenic.
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3 NAE 7 FART AT CA T &7 A Bles H TgIal & TRIGA & IO 0N F HETTT
W?IT%"IaR'-T-la'ﬁ,sﬂua?ngq$gducidﬁﬁsﬁ3§ﬁ%ﬁ€r3ﬂ?mﬁﬁ€rwﬁm%|w
LA 3R AT & 3T &E A gHh HAIAI F FHROT KA A7 F Sguel Fr sRggRATRE
HOII FA Ageaqyt ¥ 36 NFw A § c € Z\ {0}, 3 d > 3 F Bw gfwg x¢ +-F
Tget #r ssafeRfed & o Fwd § 3N fey w3 € & o sfsgfed qRiwel & e
aRER & v 3o @l Goiga o 819 Q W SNEIATe §| 36F g &4 T FAT IROMHA &
¢ 3 R ¥ B AR qRiwg f(x) = x?+2,c €7\ (0} 3R d > 3 & fv shgafww & ar
TdIE-theoiere} & e 38 Tl GeRigd o SRSIAGe &1 0 3elar, 59 d = 3 3 || <
102 @ @ g1 RE & B 1 +- & TG & shgafiee N f dear sftdd 2 ¥
fady &7 @, fhreramh AR AT 2l F ol & FRUT FEASC &7 W agua H
SRR Agcaqu! &1 30 NAT A g7 favw HNFcRTeh & dreame &F W $o [uar &
YRG!l gRSIATTAET 1 3eaaeT o &1 38h el g4 Jg @y o § & s 3ol
p % Bel & th IRaN & AT gHH q@q TR p RIS dgel F1 UAher g, et
Wﬁ%ﬁp%l%%,ﬁﬁ%ﬁﬂ%@ﬁ%@%ﬂ%ﬁmmw
sTseTARen SRS & & AT v ARTEs & § 3R SgHal & swEeATAwen sRYReer de H
3eTEX0T 81 3 B Uoolsissh R LW H Fe) Bles HT Rar 3% S gooll Fa@ Al
AT & F U gl I oRdr AR Hres K Fr Rer 307w éora fordr 0 € K& faw Z[9] & ar
A Hreg K F Alioiielh Heg Hgl JdT &l Th Aldolas a8 Bles HT T A ST @i
FHSAT I B 56 NfAE # g7 sguel F F© IRART & ERGAr H AT F o AT
A gl I T SgUe AlAAS § A 9598 g@rT IR A T g3F AR Bres o
ﬂ’lﬂﬁm%lquqqa?gdu%di@rmﬂﬁﬁﬁwﬂméiﬁmaw@rwﬁﬁw
sREgATel gl AT &1 TN Ueel §H Teh SgUG 1 TEREREN & Alfieiias g & fav wh
3aeTH AT & B A TH 9gUe O IR HES B O A ¢ Al gH GG A
Afeies g & for gaied o &4 1 avdd #, 39 9RUTA F 3T RA U EH @
3ETER0T & § ST Aleloifeleh AaX $leg &l Teh 3feid ¢iak ¢d &l 3id & &7 UF AqJ & ¢ off T
sREgiee gfaue & qergnl 1 Aeii=er & v sraegs AR g2icd =i g1 g7 W sgual &
3o IRER o &d § oot @l goriger IR-AAS &
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