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Abstract: The expected number of maxima of the curve representing the algebraic polynomial of the form given below
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Here   1,2,................., 1ja j n  are independent standard random variables. This paper is an attempt to provide an asymptotic 

estimate for the expected number of maxima for non-zero mean 
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and variance
2 . The result shows a significant 

difference in mathematical behavior between our polynomial and the one which was previously studied.  
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1 Introduction 

Let us consider the random algebraic polynomial as: 
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Where  0,1,2,............ja j n is a sequence of 

independent normally distributed random variables with 

mean 0 and variance 1. Let ( , )EN    be the average 

number of maxima of ( )P x in the interval ( , )  . For 

the above polynomial first of all Das [1] obtained that the 

average number of maxima is asymptotic to 
 3 1

log
2

n
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for n sufficiently large. Subsequently Farahmand [4] 

obtained for non-zero mean, the expected number of 

maxima is asymptotic to
 3 1

log
4

n



, when n is large. 

However little is known about random polynomials with 

non-identical coefficients. Motivated by their close relation 

with physics, reported by Edelman and Kostlan [2], we 

assume that the coefficients 
ja  have non-identical mean 
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2 . It is same as considering the 

polynomial of the form  
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For the above coefficients as standard normal random 

variables, Farahmand [3] has shown that the average 

number of maxima is asymptotic to 1n  . Again 

Farahmand [5] has shown that for sufficiently large n, the 

expected number of maxima which occurs below the x-axis 

is asymptotic to  1 . Therefore our paper emphasizes on 

the average number of maxima for the above polynomial

 Q x , when the coefficients are independently normally 

distributed with mean 
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and variance
2 , 

which is a mere generalization of the results of the above. 

Hence we have the following theorem.  

Theorem 1: If the coefficients of  Q x  in (2) are 

independently normally distributed random variables with 
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 and variance
2 , then for sufficiently 

large n, the mathematical expectation of the number of 

maxima of  Q x  satisfies, 
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Then by using the formula for the expected number of 

maxima given by Cramer &Leadbetter [P.242], the 

polynomial  Q t  can be written  

Let: 
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3Proof of the Theorem 

To find out the expected number of maxima, we divided the 

real line into two parts i.e.  
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Next for, 1- < x < 1, proceeding as in above for the case 

0 < x < 1- , we obtain: 
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And, 
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Now, 
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Where exponential part tends to be 1 as both 
1m and 

2m  

equal to zero.  
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Where, 
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And  
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 (66) 

                As both 
1m and

2m is equal to zero. 
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 Finally for  
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And  
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From (67) and (77) we obtain 
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Now using (24) and (27) we get,
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Using (47) and (57) we obtain, 
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Lastly using (37) we obtain, 
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