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Abstract

Let K denote a field of characteristic zero containing Q, K* = K\ {0}, and K[X]| = K{[z1,...,z,]
be the polynomial algebra in n variables over K. This thesis focuses on finding the isotropy groups

of non-simple derivations of K[X].

We start by reviewing some literature and known results on K-derivations, which play a crucial
role in the work done in this thesis. In Chapter 2, we study the isotropy groups of non-simple
derivations of the form z7*z4D, where m,u > 0, and D is a simple derivation of K[z, xs]. For
m,u > 1, we prove that the isotropy group of z7"z4D is isomorphic to the product of two finite
cyclic groups. Further, it is shown that isotropy groups of derivations z7"D and x4 D are finite,

where m, u are positive integers.

In Chapter 3, we study the isotropy group of the Lotka-Volterra derivation of K[X], i.e., a derivation
d of the form d(x;) = x;(x;_1—Cix;11), where C; € K and 1 < i < n, with zqg = z, and 1 = 2.
If n =3 orn > 5, we have shown that the isotropy group of d is finite. However, for n = 4, it
is observed that the isotropy group of d need not be finite. Indeed, for C; = —1, we identify an
infinite set of automorphisms in the isotropy group of d. Moreover, for n > 3, and C; = 1, we have
shown that the isotropy group of d is isomorphic to the dihedral group of order 2n. Furthermore,

if C; = 0 for all 4, then the isotropy group of d is isomorphic to a cyclic group of order n.

In Chapter 4, we study the isotropy group of the Jouanolou derivation, a well-known monomial
derivation of K[X] of the form

d(zy) = a5, d(x2) =235, ..., dlz,_1) =25, d(z,) =7,

n’

where s > 1. For s > 2, we show that its isotropy group is generated by the sets I',,, consisting

of cyclic permutations of the variables z;’s for 1 < i < n, and A,,, consisting of automorphisms
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isomorphic to the multiplicative group of roots of unity of order s — 1. In contrast, the isotropy

group of the corresponding factorizable derivation is generated solely by T',,.

Finally, in the last chapter, we summarize the thesis and propose future work directions.



A R K T JfAmeTOrRdr arem vs &7 § o Q TR €, K = K\(0}, 3R K[X] = K[x;, %5, ., %],
K W n o # Sgueid dIsiond §1 g NUyey K[X] & i dwhoral & GAeTias Fgh A Giota
W Hgd Bl

A K-3dheledl W $S AMiecd AR AT aRomAT $ Fele a3k IR aXd ¢, S 39 et # fHw v
FY H AgeaqUl HAH A §1 3T 2 A, A xMxyD ¥ & JETET e & GATA NS THg A
AT I &, T mu 2 0, 3R D, K[x;,x,] 1 T FlQred 3@de gl mu > 1 & v, §7 Ry &
¢ @& xIxD & GAEATAS Tg & IRMAT ThT GoHgl & IUCTh & FARY FicT ¢l WY &, Tg e
T ¢ & "D 3R 1D F wAEAaw wg IR @ & Sl m,u UeTeAS QI §

I 3 A, A K[X] & dlcaH-alocll 3ddoel & FACUAG GHg F HCIAT W §, HUd U Aol
d T & d(x) = x;(Xj; — Cixipq) & T8 G EK IR 1<i<n, T xy=x, 3R a0 =11 I 0 =
3A 258 & A TR § & d &1 gwediad Gg aRfAd giar g1 geliish, n =4 & fov, Ig ¢ar
T E & d & gEeafas wag oRAT A Qe okl aredd A, ¢ = -1 & v, &7 d & gAedias
g H 3ed FIRIEARET A UgdeT #d §1 S8 Hormar, n >3 AR ¢ = 1& v, gAa fwmr § @& d
F GAEUTS GoHg HA 2n & SIS THgs & TAGY giaT ¢l AU &, I @M i F fow ¢ =08 A d
F FATAAS TG FA n & THT TE & TATT BTl ¢

AT 4 #, A Felie] 3adel & GAEANAR GG H FLIIT X &, A K[X] & 6 Jqy W&o
ol g, T &9 g

dx) = x5, dx) = x3, . d(xpey) = x5 dx) = K5,
Tl s>1 s>2 & fov, g7 Q@ § & swa gaeyfas daqg M A An GaRT 30 g §1 38
faodidy, HTeT IUTESAIG 3dehell H1 GAEUIAS GHE dHdel [n GIRT 3ceet €Il &l

3R AT A, §H MUTEY T AR T I § AR AfasT & Frd & st &1 s @ gl
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