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Abstract

A recurrent theme of investigation in Analytic Number Theory is the randomness in distributions of values of arithmetical functions. Typically, one expects that in the absence of any arithmetic reason, such a function should behave randomly. Moreover a collection of such functions that are mutually distinct should behave independently of each other. These two phenomena manifest themselves in various equidistribution results, strong estimation of certain sums due to cancellation of terms and a host of other results. Eigenvalues of Hecke operators acting on a space of cusp forms provide an interesting supply of multiplicative arithmetical functions for which this kind of questions can be studied. In this context we discuss the
following results.

1. We prove an analogue of the Bombieri-Vinogradov theorem  for coefficient of cusp form on $GL(2)$. As an application we also study the Titchmarsh Divisor Problem.

2. We consider linear exponential sums involving squares of Fourier coefficients; and exhibit cancellations. Consequently we obtain cancellation in a shifted convolution sum on average.

3. We study non-linear exponential sums of Fourier coefficients twistedby some 'nice' arithmetical    
functions and establish unconditional strong estimate for that kind of sums.

4. Finally, we find orthogonality between m\"{o}bius function, additive Characters and Fourier     
coefficients of cusp forms on $GL(3)$. 
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