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Abstract
Dedicated to: Hillel, Roey, Tomer and Yotam.

Given the equation
az® + Bz +yx+6=0 (where o # 0)

we want to find a numerical solution. Dividing by a we get
2+ (B/a)z® + (y/a)z + §/a = 0.

If we put
b=/« c=7v/a d=6/a

we get a simplified equation:
px) =2 +ba? +cx+d=0

We want to find some large enough value M such that

p(=M) = —M>+bM?> —cM +d < 0 < M>+bM?+cM +d = p(M).

We will show that if
M > max(3|b], v/|3¢c|, v/|3d|)
Then (3) will be true. We can simply pick
M = max(3[b|, 2|c|, 2/d|) + 1 > max (3\b|, /3], 3/|3d|) .
By the requirement (4) we are assured that

M/3> 1|  M?*/3>|c  M*/3>|d|

Now
p(M) = M3+ bM? + cM +d
> M? — [o|M? — |c| M — |d]
= (M?/3 = [b|M?) + (M?/3 — [e|M) + (M?/3 — |d])
> 0.
Similarly

p(=M) = —M3 +bM? —cM —d
< —M3 + |b|M? + |c|M + |d|
= (|b|M? — M?/3) + (|c|M — M?/3) + (|d| — M?>/3)
< 0.



