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Abstraﬂt

in tlus paper the prﬂblem prnposed by Kuhn on-the presenes of & monotonicity property related to
the Kuhn’s algorithin for finding roots of a polynomial is solved in the affirmative. Furthermore, an
estimate of the threshold number D in the above-mentioned monotonicity prublem expressed in texma
of the complex coefficients of the pol}'nnmml ig abta,med

Introduction

Kuhn hascnnstructed in [1] the sequences(z, dy), j=1, <, n, k=1, 2, -y

lim#y, =25 21, **+, 2, are the roots of a monic polynomial f(z) of degree n in the
k-svoo

complex variable z Wlth oomplex numbers as coefficients. He recently posed a mono-
tonicity problem: If 73, «--, z, are the simple roots of f (z), does there exist a number
D such that when dg>D, both d and dy+dge + dpgr+dper are increasing; (za, da)
belongs to a tetrahedron {(zn, dn), G, ), G, dir), (z,w dpr)}, B>k, &7,
k"’ and dédﬂ;} d;y, d;kn dﬂmﬂd‘]‘ 1
. Ho further asked how to find the expression of D in a;, @, ¢, @. being the
complex coefficients of f(z) =2"-+a12" 4+ + @y_12 -+, and how to find Dsuch that
when dz>D, there is just one triangle labelled (1, 2, 8) in U ((z;, L) <O,, where
Uz, L), j=1, -+, n, are disjoint open circular discs.
This paper aims to answer these problems.

1. A Monotonicity Problem

Lemma 1.1. If lzl‘;r-u:ia.xlu;,l—!—l_, tkmf(z)ae-o, that is, xcia,xﬁ',,lgmfx]aﬂ +1,

where 21, o 2, are the roots of f(2),
Proof. Since :

@1 =|# (1 ) =11 (- Zp)

=1 |2

max | @y

> Iﬁ“l(l m|a,,|z.[_)... 2° |(1 i )>o,
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therefore F(2) A0,
Let | _ p(2) = g la|#,

Rf——maxlmﬂ +1, .
| s

Thon
F0G) | - |2| ~13=1) G-+ Dy

< DIF—1) - @—s+1) || B =p®(R),

3=1, e ﬂ,_
Lemma 1.2, Lot 23, ++, z, bo the simple roots of £(2): O<N<min|f'(z;)|; {1,
X
23, 22} 18 6 Iriangle in Oua of a special iriangulation in [1] (see Figure 4). If

m:.x]z,,—;ﬂ <min {1, 53; }ﬁo-for some 2y, then {21, 2s, 2y} 48 not labelled (1, 8, 2),

Proof. Bince f(z;) =0, according to Taylor’s formula,
- i 7 ¢ o -
£ =5 G e=3) + 3 L2 -5,

and we obtain | _
j(zﬂ) "'f(ﬂ ) _ fr(z.f) (35—*‘33) = g f‘}(ﬂ,) [(25-‘*2;) = (zg—z,)’]
f(zl) _f (zﬂ) fr (ZJ) (ﬁi_'zs) 4 Ef (Zj) [(21""2;)!— (23—30‘]

b, |

— %37 _1+ 2 fm (3) E(ZH —2)! " (3 —29)" " — Efm Gy 4 Z(ﬁ—zs)l"(zr-z e
. | f’(z )+ 122 fi (z,) ; ('n’z-z;)‘*'(zg z,)"l ) -
When I |2s—2| < min {1, _ ;L} =0, We hafrs .
D (z ~ . : ~ 5 :
a‘.—zﬂf{ ( 2y E (Za—2p) " (2g—2))* 2 — 1_22 f”('j) 2 (21 ALl (AL
- 7o+ BTG 0o |
2 T D , 5 g ?{IJ(R) | o
" 23 EfP‘ 3(13) g2 g 2(; S T 1
! - (R) —1 {H(R) N M 2
50 d 2-*& GJ ol ”23—1): ’
. el = <arg L () = 5) yg =2 RS AR

12 4 6 %1 — 23 f(ﬁ:.) f(za) & 21— %3

(sqe Figure 1), : |
If {24, 2a, 25} i8 & trmngle la.belled (1, 8, 2), without loss of generallty, we only

have to show the case of Figure 2, Then it follows that :



