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Abstract

This thesis is a study of pseudo-differential operators (YDOs) on the affine group, similitude
group (polar affine group) and affine Poincaré group, and localization operators on the Poincaré
unit disk, and reduced Heisenberg group with multidimensional center. Moreover, we verify the
boundedness and unbounded of the Weyl transform on the reduced Heisenberg group with
multidimensional center.

Pseudo-differential operators (¥DOs) are generalized partial differential operators on R,
and they are obtained using the Euclidean Fourier transform on R". These operators are
associated to a symbol function (or distribution) on R™ x R™. The association of symbol with
an operator is called Kohn-Nirenberg quantization, in which the Euclidean Fourier transform
is involved. In this thesis, we adopt the Kohn-Nirenberg quantization process to associate the
operator-valued symbol with a global pseudo-differential operator on the affine group, similitude
group, affine Poincaré group using the group Fourier transform, and study these operators in
separate chapters. Furthermore, by substituting appropriate conditions on the operator-valued
symbol we obtain LP-boundedness. We also provide a necessary and sufficient conditions on
the operator-valued symbol to prove that the corresponding pseudo-differential operator is in
the Hilbert-Schmidt class. Consequently, we obtain a characterization of trace class pseudo-
differential operators on the affine group, similitude group, affine Poincaré group, and provide
a trace formula for these trace class operators.

In the quantization process, the contribution of Weyl transform is very impactful in quantum
physics. On R", Weyl transform (operator) is a self-adjoint pseudo-differential operator. In this
thesis we construct the Weyl transform, on the affine group, similitude group (polar affine
group), affine Poincaré group and reduced Heisenberg group with multidimensional center,
associated to the Wigner transform. We investigate the boundedness of Weyl transform, on

these four groups, in separate chapters. Moreover, the unboundedness of Weyl transform, on



the reduced Heisenberg group with multidimensional center, is derived here.

We have studied another class of pseudo-differential operators, on R", namely localization
operators, which are also known as anti-wick pseudo-differential operators. We study these
operators using square integrable representations. We investigate localization operators on the
Poincaré unit disk and reduced Heisenberg group with multidimensional center. Moreover, we
associate localization operators, on Poincaré unit disk, with operators like paracommutator,
paraproduct and Fourier multiplier. Finally, the product formula of localization operators are

obtained for the reduced Heisenberg group with multidimensional center.
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g R UhrsH 0, RifAferess g0 (GeR ThTe 1), 3R ThTe UishR'E J4 W FSI-
fEHRIa siftRed (wpos) FT 37T B, 3R UIRHRE gfie & AR Ygue grRoHert gu fay
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SHfRB TZHR U W ¢ AN -SRI TR BT T Te401 JUH YT FR IR 6, 3R
S O T ToRERI BT Th o BIgal YeH o1 33 71

HifCAA Ufohan &, 35 I IH &1 aNTeH Sicy fhfoaT & 9gd UMIERTe 81 RAn T,
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BRoaT U fay gadicmRisiaa Juer W o a5d ciwid &1 sritgdr agt et 78 81

B Rn R WEI-FwIRmEd Siftved & e 3 avf o1 3rerg fpan B, Rrgesr A4
RITIIHRU (eheET ) HTReY &, e Té-fae We!-fEwifRmd siiRed & w9 # f s
ST 81 B9 3 TR BT WhIR SeITee YIS T SUINT HRab T R I8 8|
TH USPR ghe oW SR Ygus groi-e U fay JedardRisia 9uer &

Y RIFHTAPRUT SRR B oI d R I@ § | TP 1T, §H UIs bR e ot W
RS TR B WBRER, WAISde U8 BIRW A QIR & A1y oiig R g1 3 H,
Ygds 2daT U fay gadidmfieiae Yuer R RIFHITHT TReR) &1 IadTe T U fobar B
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