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Abstract

Let Fyn be an extension of degree m of the finite field F;. An element
« € Fym is primitive if and only if it the generator of F}.., the multiplica-
tive group of non zero elements of Fym. Further, for a rational function
f(z) € Fym(x), a pair (a, f(«)) is a primitive pair in Fym if both o and f(«)
are primitive elements in Fym. Also a € Fym is normal over F,, if the set
{a, a1, al’, . ,oﬂm*l} forms a basis of F;m over F, and trace of o over I,
denoted by Trg, . /r,(a), is given by a + a7 + a? + ...+ a4 This thesis
is devoted to the study of primitive pairs, primitive pairs with prescribed

traces and primitive normal pairs with one prescribed trace over finite fields.

In this thesis, we obtain a sufficient condition for the existence of primitive
pair (o, f(a)) in F, for non exceptional rational functions. Here, we say that
a rational function f(z) is non exceptional if it is not of the form f(z) =
cxig?(z), where j is any integer (positive, negative or zero), d > 1 divides
q—1and c € F}, for any rational function g(z) € F (). Using that condition
along with the sieving criterion for rational functions of degree sum 2, we

conjectured the existence of primitive pairs in F, whenever ¢ > 331.

Also, for the rational functions of the form f = fi/fs, where f; and f,
are co-prime irreducible polynomials over F,~, we proved the existence of
primitive pair (o, f(@)) in Fgn such that Trg,_, /e, (@) and Trg,, /g, (@ ") are
prescribed in ;. Additionally, for rational functions of degree sum 2 and
m > 7, we guarantee the existence of such pairs in F,n for all (¢, m) except

for at most 64 choices.
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Further, we consider all the conditions simultaneously and for non ex-
ceptional rational functions, we obtain a sufficient condition for the exis-
tence of primitive pair («, f(«)) in F;m such that « is normal over F, and
Trp m /Fq(ofl) is prescribed in ;. We further improve this condition by prov-
ing an extension of the sieving result due to Cohen and Anju [13] for our case.
Using the sufficient condition and sieving criterion for rational functions of
degree sum 2, finite fields of characteristic 5 and m > 3, we proved the

existence of such pairs in F,m except for at most 20 values of (¢, m).



JIRIT

A g f6 F, aRET hies F a1 el i &1 U Taaced €| Fy &1 T acd
o HifHfea ghm afe oik dhaw afe 98 R A d@l & g Fr, &0 5 ¢ | et afea
& f(2) € Fyn(z) & foT, T ST (o, f(a), F- ® difAfed Sier aim afg o R
f(a) @ Fyn & WifARRT dd €| TH 8 o € Fy, F, R AHa a0 Al G919
{o, 09,07 - [ a?" "}, Fyn &1 F, T T AR §41G1 ¢ a1 F, W o H ¢ H
Tr,. /5, (o) & FE0d R ST 8, S o+ 0+ +- -+ a0 & uRfrfera
fRATSITAT & | I8 e Uaer gk e | wifafed Se, Muffa ¢ & e shifafed sie
qAT Uk (YT ¢ o A1 TfAfeq A Siig o 3reaa- o oy 9wiid & |

39 Y Jay | gH- IR FHER URAT ®ad & forig 7, 7 Wifafed Sien (o, f(a))
& Jfiaca & forg yafea <rd uTed i | T@l, URET & f(2) TR STATYRT g At
TG f(r) = calg?(x) TR AE, ST&i j He |t Yuileh (4-TcHSE, RUMHS AT YA
), d(>1)]g—1, ¢ € F; @ g(z) € F,(x) g ot uRAT Wi 8| o1 T0T 2 ek
URAY e & felq 28 vafed <rd ot e AT9EE o |ie YT &lch, A 7, /, 519 oft
q > 331 &I, WifAfea SiiEl & AT¥dcd T SFHH o |

AL, [ = fi/f TR & URET &l & [T, &l £, fo, Fym U HE AU
AATARION TgUG &, T [, B RTINS (0, f()) & Aaca o g o et
Trs, .. /p, (@) R Trp,, 5, (7)), F, & i €| @ @er €, urd an1 2 & uids
Tl AR m > 7'h TelT, 87 (g, m) & SAET G SA1GT 64 fashedi o &arr, gt Fm
T 3T Wb & SISt o S1&Icd Sl Teamfd 3d &

3, &= ot ot @t U Ay fern SR R SraryRur uRAT wen & forw, gae
F,» B BRI S (o, f(a)) & AT o o7 T qaied <1d U1 ol stel «, F, ®
A g Trs, . v, (a71), F, @ i@ @] 79 Cohen 3R Anju[13] & Hidi




TRUTTH <l U= ATHS H AW S¢Td §U 39 YT LId ohl GURT | S1d AT 2 & TRAG Hetl,
JTALTOT 5 o TR hies QAT m > 3 o o7 gaied et 371k T ATUCS hl S&ATe
Fd §U, B (¢, m) % SUTET 9§ 51T 20 AH & 4w, F o A 30 YR o AT Sirgt
& 3 ot g foma |
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