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Let (f,A,P) be a fixed probability space and let {g/(w)}_ 1 be a sequence of independent
identically distributed random variables defined on 9t. AlthoUgh there has been considerable
attention given to algebraic and trigonometric polynomials with coefficients gj’s, very little is
known about the behavior of the random hyperbolic polynomial,

P(x) =_ Pn(x,w) Z gj()cosh jx.
3-’1

Denote by NK(a ) the number of real roots of the equation P(x) = g in the interval (a,/3) and
by ENK(C,3 its expected value. For the normally distributed gj’s with mean # =0 and
variance one, it is known that ENo(- oc, oc)is asymptotic to (1/r)logn, when ncxz. This is
half that of the random algebraic polynomial F(x)=Fn(x,w y=xgj(w)xJ and much
smaller than Eg0(0,2r for the random trigonometric polynomial T(x)=_Tn(x,w)== lgj(w)cosjx. In fact, although in the interval (-1,1) the hyperbolic polynomial has
asymptotically as many zeros as the algebraic polynomial, outside this interval, unlike the
algebraic case, the hyperbolic polynomial does not possess any sizable zeros. This could have
been caused by (exponentially) fast increase (decrease) of the terms in the hyperbolic polynomial
in (- o, 1)t3 (1, oc) which makes the cancellations in this type of polynomial difficult. It is of
special interest to establish that for the random hyperbolic polynomial P(x) which of the known
patters, if any, ENK, for K : 0, will follow. One would expect that, because of the similarity of
the order of ENo, the K-level crossings be similar to that of the algebraic case. However, our

result unexpectedly shows that the K-level crossings of the hyperbolic polynomial are similar to
that of the trigonometric one. If one classifies the oscillation of different types of polynomials ac-

cording to the behavior of their real zeros it seems interesting to note that although random hyper-
bolic polynomials will fall into the algebraic category their properties of K-level crossings follow
that of the trigonometric case.

This result also motivates to seek the other distinct behavior that the random hyperbolic
polynomial may have. It is known that changing # from zero to any non-zero bounded will
reduce the expected number of real zeros of the random algebraic polynomial by half while not ef-

fecting that of the random trigonometric polynomial. For the random hyperbolic polynomial,
however, it reduces to O(1), which is obviously not the behavior of the algebraic nor that of the

trigonometric polynomial.
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