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Abstract

This thesis is devoted to the study of algebraic properties of Generalized Laguerre
Polynomials (GLP) LY () = (1) > (’::‘;‘) (;f)j , where « is an arbitrary real

§=0
number, n € N and the binomial coefficient (Z) is defined to be (Z) = Wl),ﬂw

for non-negative integer k. For different values of the parameter «, this family
provides polynomials which are of great interest. In this thesis, we concern ourselves
with two types of negative integral values of the parameter a.

We prove the irreducibility of the polynomial L5 P (x) for each n € N and
1 < B <4unless n =0 (mod 4) and § = 4, in which case it is either irreducible
or a linear polynomial times an irreducible polynomial of degree n — 1. The case
B = 1 corresponds to the Bessel polynomials which have been studied by Grosswald,
Filaseta and Trifonov. Our ideas give a simpler proof of their results also.

We, furthermore, study the irreducibility and the Galois group of the polynomial

L;*I*”*’")(a:) => (”;ﬂj’")‘?—f for each pair of integers » > 0,n > 1. Hajir conjectured

that for integers r > 0 and n > 1, L&‘l‘”‘” (x) is an irreducible polynomial whose

Galois group contains A,,, the alternating group on n symbols. Extending earlier
results of Schur, Hajir, Sell, Nair and Shorey, we confirm this conjecture for all
r < 60.

We also prove that Lf{lfn*r) (x) is an irreducible polynomial whose Galois group

(14 2232)

contains A,, whenever n > e
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7§ MY FHRIHd AR SgUCT (GLP) L&l"‘)(x):(—nnz:lo (n+)% % it o8
3 & fou wuftd 8, S8t o U FHF! dRafd® WA 8, ne N 3R IR-THRIED
quife k & fog, feue qurtes (1) @ () := L2 gRifie fba T 81 WRefieR o
& fafta geut & forg, g ufkaR TS SgUe! UeH odl § Sl 3! 9gd = 1d aId o | 39 MY 7,
B 30 31T &I IR o & & UHR & THRIAD U Tedi & Y TG B & |

THUAD n e N 3R 1< B < 4% [, 95U LS P (x) Bt fgedt Arfad &d § oid ddb
n=0(mod4) MR =478 PR ATagad sgee A &M n—1F sgcague &
1Y TH W 9gUS &1 0 gl RUMT g = 1, Bessel 98U ¥ Tafdd § o1 sremaq
Grosswald, Filaseta and Trifonov GRT fdear a1 %I gHR AR 3 uikumei &1 Udh I
g ot <A B

gY, 9% oM@l Yuife! & U@ Siel r>0n> 1% G, §gUG L1 (x) =
zn (”;{jr)’]‘ff @I 3gedl 3R Galois THE &1 31eqTH HRd & | Hajir 4 SHA T fh
j=0 -
quifehl r > 0 3R n > 1 & T, L1 (x) TP 3¢ TgUS & oD Galois T A n Uil

R ydTadr dHe A, RIIE] %I Schur, Hajir, Sell, Nair 3R Shorey & q_@@f & TRl &I
R d 8T, g U < 60 & foIU 39 SgHM Pt Y HA ||

1.2762

s My AT TP S i n > M oer) § L1777 (x) T 3iee 980T ¢ Forad
Ganisﬂ'{G’ﬁAn M B
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TR O N Z

alb

allb

atb

a="b (mod n)
a# b (mod n)
min(a, b)
max(a, b)
ged(a, b)
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List of Symbols

the set of natural numbers

the set of integers

the set of rational numbers

the set of real numbers

a prime

a divides b

alb and a® b

a does not divide b

a is congruent to b modulo n

a is not congruent to b modulo n
minimum of a and b

maximum of a and b

the greatest common divisor of a and b
for all

infinity

the empty set

the cardinality of the finite set .S
x is a member of X

 1s not a member of X

X
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the symmetric group on n symbols
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the logarithm of x to the base e
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