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Fnd  an sdd trime factor of  Qggre.

) Consider a horizontal strip of N + 2 squares in which the first and the last square are black and
the remaining N squares are all white. Choose a white square uniformly at random, cl

one of its two neighbors with equal probability, and color tis neighboring square black if it is

not already black. Repeat this process until all the remaining white squares have only black

neighbors. Let w(N) be the expected number of white squares remaining. Find
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For each real coefficient polynomial
f(x) =ao+ a1z +--- + a,z" let

P(f(2) =ag+ai+-- +ap,

Let be given polynomial
P(z) = (z+1)(z +2)...(z + 2020).

Prove that there exists at least 2019 pairwise
distinct polynomials Qx (z) with 1 < k < 22919
and each of it satisfies two following conditions:
i) deg Qr(x) = 2020.

i) [ (Qr(z)") = T (P(z)") for all positive
initeger n.
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Consider a horizontal strip of N + 2 squares in which the first and the last square are black and
the remaining N squares are all white. Choose a white square uniformly at random, choose

one of its two neighbors with equal probability, and color tis neighboring square black if it is

not already black. Repeat this process until all the remaining white squares have only black

neighbors. Let w (V) be the expected number of white squares remaining. Find

lim uv(\\) . l f’l,dTWV' ;\-0—2 0)

N—oo

2 3 N+2
[ [}

N many Rimte Sauores

N\

A= 1f T Select a2 White ausve T cdon choose
it right nughew mg Sauase to cofowd
m\jré—t {2137L{u", Ng ‘

B:“'W" -—){3,-,1\\—\-13.



c ‘ _ blaek
wppose ot fregt I e cdlowed (T cauaie

1

W ((-2) W (N+1-)

-

F(“M\;Wf T faue estewred black e (TN Gauar)
t=2)-.N

= P(choosmg (-0Pequare, (T ¢ar o estvyed Haal) +1

+p(choocms ((+0" camars) =L
P oy in ev]. blotk

- L[ { |
-2 (N-—I N N—-\)’t n-1 - fovi=2

A
N . .
WIND = Z—- W (t=2)+ W (N+l-—\') + 0)+N )
N4 2(N-1)
|“:3

W (N=1)+ W) .AG"NH
2(n-))

.\-.

)

Z’ (- DJ—H(NH )




(N=1) W(N) = i [wl(—z)+ 4 (N—r—l—{)J
=2

=9 (wmaﬂ e w(:vz))—i— N (N=1)

(N-Y) N(N-1) = 2 (”“’3"" -+ W [N—M
(N=DH () = (M=) (N-1)

= BH(N=-2)+NW (N -1)

’7@(@ = W(N-—\)-{-..NL:T H (N—z)]

W)= 0, W)=1,
N +1

clarm W(N) = N’*DZ; “>

N:O,]gﬁu}.
Ak brue for N=m- .

N{m)= N (m-+ m—iTW(mﬁz)



w) M~
K W
- m -0 + ) y M- C"‘_,_B
k! n)—{ Wl
K= 0 K=0

M- ~
= (W\+DZ ("‘? - v (1)
K

kK= '

i”‘!

(M+1—1)

wh

—_—

e "
= ( " =) -
mi) ) ——+ (m) | P _ =N
K=p@ . m. mi

il K Wi\
> (M) 5 C“K\? n 1) 4T—[m-m
K=o ‘

(m+N1
M+ K
= (=D
(M+1) L <)
K=

~ oux claam «»  proved .

|
AR

N(N) = (N+Y) L <l
K=o0

N-+ K
N(N) B + (._|> é"l (M N._A,q)

=

\ .
N4 = o




For each real coefficient polynomial
f(x) =ao+ a1+ -+ a,z" let

[(f(z)) =ag+ai+---+ap,.

Let be given polynomial

P(z) = (x+1)(z +2)...(xz + 2020).
Prove that there exists at least 2019 pairwise
distinct polynomials Qi (z)with 1 < k < 2%201°
and each of it satisfies two following conditions:
i) deg Qi (z) = 2020.

i) ' (Qr(z)"™) = T (P(z)") for all positive

initeger n.
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