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3-IIYBBA. JTUPPEPEHIIUAJ TEHTJIAMAJIAP BA IUHAMHUK CUCTEMAJIAP

Jalilov Olimjon
National University of Uzbekistan named after Mirzo Ulug 'bek

We denote it by C, i.e., C = C U {o0}. Consider an arbitrary polynomial f:C — C. Let f™ denote the n‘"
iterate of £, that is, f composed with itself n times. For each point z, € C, we are interested in the behavior
of the sequence z, f (o), f?(2o), ..., f (%), ..., and in particular, what happens as n goes to infinity.
Theorem 1. For any polynomial, f(z) = a,z" + a,_1z™" 1 + -+ a,z + ay, a,, # 0, there is a real number
r such that if |z| > r, then |f(z)| = 2|z|. Furthermore, the iterates of f are either bounded or tends to
infinity.

Proof. Since a,, # 0 we choose r = n_1|\/az|' Thus, for |z| > r we have

e Sars 2 S bt s 2 = Dialier = 21
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Now we can make r sufficiently large to ensure that when |z| = r,

1
lan—111z|"" 4 - + |ag|lz] + |ao| < Elanllzln
Thus
If (D] = lanz™ + an_12""1 + -+ agl = layllz]® = (an-1l1z|" + |lan_1 112" + - + |ay|]z] + |aol)

2 |an|lz|" = Zlanllz]" 2 S lay|lz]" 2 2]z|

Now, let us consider the set {f™(z): n € N} of all iterates of f. If |f™(z)| < r forall n € N then clearly the
iterates of f are bounded. Otherwise, if [f™(z)| = r for some m € N then we have

@] = |f (Fr@)| 2 2 @) 2 22| @)| 2 - 2 24 @)

Thus, [f™*(2)| = 2¥|f™(2)| = 2*r, so |f*(z)| - o as k — oo, i.e. the iterates of f tends to infinity.
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1. BBe)le}me U MOCTAHOBKA 3a1a4un.
B obmactu Q={(x,t):—7<x<z,0<t<1}, na ApoGHOro ypaBHeHHUs NMapabOIMUECKOro THUIIa
4eTBEPTOTO MOPS/IKA C HHBOJIOIHEH BUIA
otu(x;t o'u(—x;t
D“u(x;t)+ (4 )—g ( - ):0 (1)
OX OX

paccMOTpHM CIIEIYIOIIYIO 3a1auy:
3apauya D. TpebOyercs Haiiti pyHKIMIO U(X,t) 00s1aaroNIyio ciaeyouMH CBOHCTBAMU:

k
o'u

D7 =5 C(Q), DU € CQ) o < C(Q,k = 0,2;
X

XXXX

2) u(x,t) ynosnetsopsieT ypasHenuto (1) B obnactu € ;
3) dyskmust u(X,t) yIOBIETBOPSET yCIOBHIM

Itirgtl’yu(x,t) —u(x,)=¢p(X), —r<x<r,
u(-z,t)=u(z,t)=u,(-7,t)=u,(71t)=0,0<t <1,
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