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Abstract

This thesis is devoted to the study of certain types of permuation polynomials
over finite fields. Permutation polynomials have applications in many diverse fields of
mathematics. In this thesis, we are generally concerned with the following question:
Given a polynomial f(z) € F,[z], when does the map x — f(x) induce a permutation
on [F,?

There is an aesthetic appeal of binomials and trinomials that permute finite fields.
Despite of the simplest algebraic form, these polynomials permute finite fields for
highly nontrivial reasons. In this thesis, we study binomials and trinomials of the
form 2"h(z97) € Fplz]. We give explicit conditions on the coefficients of these
polynomials to attain permutation property for certain values of r and for some
choices of h(z) € Fp[z]. Apart from the above mentioned permutation trinomials,
we also present four classes of permutation trinomials of this form z"h(2?"~1) €

Fo2m [x] with trivial coefficients.

In this thesis, we also study permutation polynomials of the form (27" —z+6§)*+x
over Fj2m. More precisely, we consider the case when p € {2,3} and by determining
the number of solutions of certain equations over a given finite field, we obtain two
new classes of permutation polynomials of the form (22" +z+6)"®" =D+ 42 over Fozm
and one new class of permutation polynomials of the form (23" — 2 +6)'G" D+ 1 ¢

over F32m .



vi ABSTRACT

We also study o-polynomials in this thesis. These polynomials are a particular
type of permutation polynomials which have applications in finite projecive planes.

Towards the end, we classify all o-polynomials up to degree 8.
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Ig XMy GRIAT 8o B & UHR & HHad 9gUal & - & o 9afid §| HHay Sgual &
PR & s [AfaY & T AN T 1 39 MY A, §H W IR W Fafafed oz ¥ Teg &
{33 T IgUG £ (x) € F,y[x] & MY, H& BT x — f(x), F, W b HHAY Bl I Pl 67

S uRfird &st & fo o €, U9 fguet SR fua! &1 dsardis sy g1 3 ague ged
WA ST U & 8, R ot erafie TR g SRl ¥ 3 uRfia &5t & o sHaa g1 39
MY H, §H 2 h(x4*1) € Fz[x] b U b fgUal 3R FAUC BT AATT HA 81 GH r b B HHI b
fTT 3R h(x) € F2[x] P DB fadbed! b 7T 37 IgUG & 0lies TR [T Wi odl & FoRad &1 Y
g9 HHIT & U1 DI TgU B IWiad aiofd Buel & 3famEr, g9 g Uikl & A
XTh(x?" 1) € Fem[x] & ¥U & IR HHIG AU BT Hf U 2 |

SARYH, 81 (" — x+ 6)° +x € Fpom[x] b TU P HHIY SgUal BT HI LT B B
WY FAH, §Hp € (2,3) A W AR R § SR uRHT &3 )R $& FHib=ul & FH1eM B
AT ABTAm, 80 (17" — x + 6)I@"DH 4 x € Fom[x] & U DI HHIY dgUGl B! &l 5
U SR (™ — x + 8)IC" D+ 4 x € Foom[x] & ©U B HHIY dgUal B UH s JU1 U
Hd gl

9 MY A 89 o-ggual &1 Ht 3997 Rd | U IgUG TS [ORY UHR & HHII SgUG o
M1 SrguanT Hifid vafid gl & gidT ¢ 39 ofd 7, §H 8 °Id d® & IR o-ggual i
Fifferd #d g
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