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Abstract

The main aim of the thesis is to study average sampling and reconstruction
problem for functions in reproducing kernel subspaces. The thesis contains five
chapters. In Chapter 1, we discuss the brief literature survey, required definitions
and preliminary results.

In Chapter 2, we study the average sampling problem in shift-invariant spaces
generated by continuously differentiable functions satisfying some additional condi-
tions. We prove that every f in V() can be reconstructed uniquely and stably from
its local averages on some discrete sets. As a particular case, we obtain the results
for shift-invariant spaces of B-spline functions and Meyer scaling functions. An iter-
ative frame reconstruction algorithm for the reconstruction of every f in V(p) from
its local averages is also presented with exponential convergence. Further, numerical
implementation of our theoretical results is also provided by choosing the generator
as B-spline function and Meyer scaling function.

In Chapter 3, we consider the sampling and average sampling problem in quasi
shift-invariant spaces which are generalization of shift-invariant spaces. We first es-
tablish the Bernstein-type inequality for functions in Vg(p), where S is a translation
set and ¢ is a continuously differentiable positive definite function satisfying certain
decay and non-vanishing conditions. We obtain a sufficient condition on a sampling
set X under which every f in Vs(¢) can be stably and uniquely reconstructed by its
samples { f(xy) : xx € X} as well as by its average samples provided sampling points
{zy, : k € Z} are close enough. Further, iterative algorithms for reconstruction of f
in Vs(¢) from its samples {f(xy) : k € Z} as well as from its average samples are
also provided.

In Chapter 4, we study the sampling and average sampling problem in a re-
producing kernel Hilbert space V, where the Bernstein-type inequality holds. We
obtain two dual frames for averaging functions {u; : k € Z}, one by using quasi
approximation and another by using piecewise linear approximation. We also derive
several consequences. In particular, we obtain the results for shift-invariant spaces,

quasi shift-invariant spaces, and for variable bandwidth spaces.



vi Abstract

In the last chapter, we consider the sampling and average sampling problem
for a more general class of functions with flexible norm. We consider the space V'
which is a range space of idempotent integral operator on LP4(R4*1) defined by
a kernel which satisfy some decay and regularity conditions. We first prove that
if sample points are close enough, then the sampling inequality holds for every
f € V. We provide an iterative algorithm for the recovery of f € V from its samples
using orthogonal projection. We also discuss the average sampling problem in V.
Particularly, we prove that every f € V can be recovered in a stable and unique
way from its average sample values taken on a sufficiently small y-dense sets. We
also provide an iterative algorithm for the recovery of f € V by using its average

samples which are dense enough.
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30 AY YU H HAET 3¢aeT IS doil FaEIH & Golell & AU 3iaa s 3R
YATAATOT FHEAT HT 3T A1 &1 S8 MY Yo H FoT U I AMAST §| TUH e H
gH diared arfecy adator, 3magge gAY 3R gRfFe aRkomaAt W a=r s

I AT H gH VW TAd Haholld Bolel, Sl O Al B QW ad ¢, F 3cveal R
SAARUE T A A FopAEor AR qARIATT FEEr & eadd w3 57 ey aa §
RITe geraRte T # JAF Beld &1 Fo I g3t W 3a6 wueiy diad & fafse 3ik
Aecaqul ® ¥ GAAHAOT AT ST Fhell §1 Th AW AHAS & & A, f-Fease Held 3R AW
THIET Feld A 30T RI¥C SAARUC FTIF & IROMAT ST TgaT HET| AL 3iaa @ Qv
SIaRUC TF & G Golel & FAWHOT & AU Th GeRIgd A JAAATTT TeaRyA  arehg
HIFEOT & WY T HAT AT B FHES IeAEl, SeReX hl A-EFIASA Bolel IR A Fhfeiar
Tolel & §T H oy AR Heuifad IROTAT 1 Fearens Frfleads ot gare & = g
AT eI H g/ Fary RregadRie €949, o & RiregadRie w98 @1 e g, &
AHATRIOT R AT FHAEROT AT W AR FET| gt §H Vi(¢) & Beledl & T Foiediat-
JHhR HI SAFAITeIe] TAAT Hal STgl T S Th el AT g IR ¢ Th Tdd dholdlg diteiicd
shfae Welel & ST $ odl T Q AT &1 §HA AT A H T IS Ad 9o & ¢
SEa Vs(¢) & Idh Bolel & $T 3 Sl W 386 TR e & f[ARse 3Rk Ageaqor
T F GAHATT AT ST Hevall &1 TARNT AT @ Vs(¢) & 8 Boled & YA & faw wh
QeRIgd JATHTOT oA a1l JAER0T & @ 9edd har = g

M eI F A T g Fefd Read W, A TET-9eR T seedrioer gidr §, H
AHATROT 3R AT FAHARIT FHEAT W [GUR 0| g AT ol & T aT 5ol heg o
ured fRdr €, ve Farfd g ¥ 3R qEU TS AR WE A & canT| gAa &3 3R
gRUTH Y ured TRy &1 7Oy 9 & gH Rive-saaRue ¥09, Farfd Rive-gaafikve T99 3R aRuea
Jsfasrvdw & fav aRome 3caea1 R §1

N A 7 &7 3T TFeT a9 & For & v Jeeeer 3R e FeEEer awEer
F e AT & WY IEAAT HET| FH FEAT A A AT w0 F AT AN w7 W wela &
e 3mssFaide $8Tra e & o T V # FAraor 3R 3N AHAeoT JHET H
IS FEN| TgT W Folel Fo 417 3N Affaar & ol a1 q@ a=ar §1 57 96 6 wiea
X § & afe 7o §g oaied ar@ o €, O FHET Seealiadl V & Yo Holdl & fdU #c g
§H JNUTIeTel SRl &1 3TANT FXeh V & Godeh Belel &l 38 Aol § QU g YA &

T Us gortigd TenReR yer X 81 H V A HEd deemenor @ o wel s A w9 4,




g4 I% ey axd § T I s g waieq 9@ o § a V & Ycds ol @ 38 JEd
FHaT @ fafrse 3R Agcayet §9 @ gANATT fRam ST wehar Bl BH V & Uhd Bl P 3HH
3aa A § G A YAGAOT & AT T G TeanReA o gerT i gl
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