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Open questions

0Q. 3544. Let be S (o, p,n) =

1
n

i (k(k+1)...(k+p))*. Compute the
k=1

first decimal number after the decimal point of the numbers S (%, D, n) ,
S (%,p, n) , and in general case of S (a,p,n) if a € Q.

Mihaly Bencze

0Q. 3545. If ap = 3,a1 = 2,a3 = 1, and ap+2 = ap+1 + apn + an—1 for all
n > 1, then determine all k,p € N such that (a;)? — 1 is divisible by a,.

Mihély Bencze
0Q. 3546. Let F'(n) be the number of permutations {ay, ag, ..., a,} of the
set {1,2,...,n} such that a; =1 and |a; — a;—1| < k for 1 <i <n — 1, where

ke N, k>2.
Determine all p € N, such that F'(p) is divisible by k + 1.

Mihély Bencze

0Q. 3547. Let be ke N,2<k<n-1

1). For every integer n > k + 1, there exist n distinct positive integers such
that the product of any k of them is divisible by the sum of the remaining
n — k numbers.

2). For some integers n > k + 1, there exist n distinct positive integers such

that the sum of any n — k of them is divisible by the product of the
remaining k£ numbers.

Mihaly Bencze
0Q. 3548. Let M = {xk + 2Rt 4+ 2? 4 2| is a positive integer} .

Determine all £ € N such that for each integer p > k there exists
ai,az, ..., ap, by in M such that aq +as + ... +ap = by.

Mihaly Bencze
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0Q. 3549. Let n > 2 be an integer and let M be a set with n + 1 elements.
The sequences {a1,az, ...,an}; {b1,b2,....,bn}, {c1,c2,...,cn} of distinct
elements from the set M are called \- separated if a; = Ab; 4+ (1 — X) ¢, for
some i # j # k, where X € [0,1]. Determine the maximum number of
ordered sequences of n elements from M such that any three of them are \-
separated.

Mihaly Bencze

0Q. 3550. If ap, >0 (k=1,2,....,n) and > a; = 1, then
k=1

D3 () [E -1z Wln T e

n « (n+1)a n

1 (n—1) 1+
2. 3 Wra) (3 -1) 2 e 11 s
where a € [0,1].

Mihaly Bencze

0Q. 3551. If z; >0 (k=1,2,...,n), then

1

Z xz TiTj 2
1 ) kzl 1<z<J<n Z nn+ \/E
(& ) S A E

k=1

zn:x 1<iy<.. < < x”thzik i 1 1
P\t o > i+ (1)

P P
for all k € {1,2,...

Mihaly Bencze

0Q. 3552. Compute S (a,n, k) = L — for
Q p ( ) 1§i1<¥<ik<n i112.. Zk( 1§ 44§ +...+Zg)

a=1,2,...and k € N*.

Mihaly Bencze
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0Q. 3553. If xx, >0 (k=1,2,...,n) and ] xx = 1, then

k=1
n
(n—1) |n > 22+ Y 2 > n?
cyclic k=1

0Q. 3554 If ap > 0 (k=1,2,...,n), then determine all z,y € R for which

Mihaly Bencze

3 z Y. T Y. .,z Y 1
min {af — ay; a3 — az;...;a; —aj} < o

Mihaly Bencze

0Q. 3555. Let A1A,... A, be a simplex which contains the centre O of its
circumsphere as an interior point. Let d; be the distance from O to the face
opposite vertex A; (i =1,2,...,n). If R denote the radius of the

n

circumsphere, prove that > d; < /nR.
i=1

Mihaly Bencze

0Q. 3556. If 0 < x1 < x9 < ... <z, then determine all @ > 0 and all
n € N for which ) Inz;ln (O"H”Q) > 0.

. a+x3
cyclic

Mihaly Bencze
0Q. 3557. Determine all > 0 such that

zlay+ 1) “4+yla+2*)*<(r+1)(a+1)"* for all y > 0 where a € [0, 1]
and a > 0 are given.

Mihély Bencze
0Q. 3558. If z; >0 (i =1,2,...,n), then

w)n

I @i+ tzy)>n <1i[1 x) <§ xi>(

1<i1<...<ip<n

Mihaly Bencze
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0Q. 3559. Let f: R — R be a function such that f (z) = Y a;2%. Find the

i=0
sums:
1). Sy = io: (=1)" (f*(z) — a§ — (a12)* — ... = (apsx2™*)), where a € R
n=1
2). P, = i (=1)" (f (z) — ap — @12 — ... — Qpypz"™*F)®

—_

n=

Mihaly Bencze

0Q. 3560. If z; >0 (k=1,2,...,n) such that > xx =1, then
k=1

- Tita (na+1)n®
£ 1mg+b —  14+bne

, where a,b >0 and o > 1.

Mihaly Bencze
0Q. 3561. If a,b,x; >0 (i =1,2,...,n), then

n . n . nath ¥n n . k-1 n i .
ai;%"i-b l;% S 2o Z;xi , when k € N*.

Mihély Bencze

—_
8

0Q. 3562. If n,pe N (p>2),then Y nntk >nVP,

Mihaly Bencze

0Q. 3563. Determine all ap >0 (k =1,2,...,n) such that
n n? ] (a%—&-alag—i-a%)

da

k=1

cyclic
2 —an S e Tarl > Z aias.
1 2 cyclic

cyclic

TN

Mihaly Bencze
0Q. 3564. If a;; >0 (i =1,2,...,n;5 =1,2,...,m), then

(e 1 (5)) 2 ()

Mihaly Bencze
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0Q. 3565. Denote Sy (n), the number of all n - digit numbers in base 10
each of which contains the block a1az—.ay (a1,as,...,ar € {0,1,...,9}) and is
divisible by atas-..ax

1). Determine Sy (n)

2). Compute 21 m, where a € R

Mihaly Bencze
0Q. 3566. Let be M (z) = {[kz] |k =1,2,...},and z; > 1 (i=1,2,...,n)
n
such that > wi > 1. Prove that there exist 1 <14; <19 < ... <ip_1 < n, such
i=1""

that S (z;,) NS (z4,) N...NS (z;,_,) has infinitely many elements, where [/]
denote the integer part.

Mihaly Bencze

0Q. 3567. Determine all n,k € N (n < k) for which

a"+ 0"+ (a—b)" ="+ d" + (c —d)" implies
ab + 0% 4+ (a—b)F = & + dF + (c— d)F, for all a,b,¢,d > 0.

Mihaly Bencze

0Q. 3568. If a" + 0" = (a + b)” +¢1 ab(a+ b)”_2 1 cpa2b? (a+ b)n—4 o
Then compute
1). C’f + 012“ + ...
2). L+ L 4 where ke N.
1 )
From Waring formula we have ¢y = —n,cy = weta

Mihaly Bencze

0Q. 3569. If x (z + 1) ... (x + m) = amp12™ ™ + a;pz™ + ... + ayz, then
m(m+1)

ap =m!l, aym = —5—, amy1 = 1. Compute:
1). af +a+..+ak 4
oo
2). > aik, where k € N.
m=1""

Mihaly Bencze
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0Q. 3570. Compute:
1). S(k) =Y 71w, where k € N.

= (k+n)™>
00 1
We have S(0) = > L = [z7%dx
n=1 0

Mihély Bencze

0Q. 3571. Determine all ag, b, ¢k, dx, € R (k=1,2,...,n) such that the

n
functions f (x) = {m" + 3 apa™ Tk + sinx} ,
k=1

g(z) = {:r” + 3 bpa"k ~|—coszn}, h(z) = {wn + 3 cpah +t9$}v

k=1 k=1
n

r(z) = {x” + 3 dpa™ Tk + ctg:z:} are periodic, when {-} denote the
k=1

fractional part.

Mihaly Bencze

0Q. 3572. Do there exist two sequences of real numbers (an),>1, (bn),>1
such that 0 < ap, < b, < % and sin (a,x) — cos (byz) < + for all n € N* and
0<x<1?

Mihaly Bencze

0Q. 3573. If P is a polynomial with real coefficients such that

(P (y) + yP (2))* = 2%y>P (zy) for all z,y € R there exist 29 € R such that

Mihély Bencze

0Q. 3574. If Ty, (n) = W, then compute .

)7 where
n=1

1
p+(Tk(n)
p € Z* and r € R are given.

Mihaly Bencze
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0Q. 3575. Find all function f : R — R such that

f:]:

f(ack):f(zn: a:k> + ﬁ zp forall zp, € R (k=1,2,...,n).

1 k=1 k=1

Mihaly Bencze
0Q. 3576. If a, € R (k=1,2,...,n), then find all polynomials
P(x) =2" 4+ 3 apa"* for which —¢ < P (x) < ¢ for all z € R, where £ > 0
k=1

is given.
Mihaly Bencze

0Q. 3577. Find all functions f : [0,4+0c0) — [0, 4+00) such that

f<ﬁxz>+if(xz): IT f (/T Tiy-xiy,) for all 2 > 0
i=1

i=1 1<i1 <...<ip<n
(i=1,2,....,n).

Mihaly Bencze

n
0Q. 3578. If ap € N (k=1,2,....,m), then ) (ak + %)p is an integer for
k=1
only finitely many positive integers p.

Mihaly Bencze

0Q. 3579. The function a : N — N is defined for non-negative integers n,
a (n) is equal to the sum of the perfect k power of the digits of the decimal
representation of n. Thus for the example a (12) = 1% + 2F.

1). Find all p,n such that a (n) = n?

2). Find all p,n such that a (pn) = nP*!

Mihély Bencze

0Q. 3580. Let p > 3 be a prime number, and k,n € N*. How many
p-element subsets M of {k,k + 1,...,pn} are there, the sum of whose
elements is divisible by p?

Mihély Bencze
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0OQ. 3581. Let be a; > 1. Determine all k,p € N for which exist an
n p
increasing sequence of positive integers aj, as... such that »_ af dividet ) a?

=1 =1
for all n € N.

Mihaly Bencze

0Q. 3582. Let A (k=1,2,...,n) be sets of N residues (mod N™).
Determine all n € N such there exists a set A,, of N residues (modN") such

n n
> A= { Yo oxplrr € Ay, x0 € Ao,y my, € An} contains at least % of all the
k=1 k=1

residues (mod N™).

Mihély Bencze

0Q. 3583. Determine all k € N for which (o (n))* < n**1 for all n odd
positive integers.

Mihély Bencze

0Q. 3584. 1). Prove that are infinitely many n such that
1M+ 22 + .+ n™ is composite.
2). Determine all n € N for which 1" + 2% + ... + n™ is prime.

Mihaly Bencze

0Q. 3585. Let p be a prime. Find all positive integers k and n such that
the set {lk, 2k ., nk} can be partitioned into p subsets with equal sum of
elements.

Mihély Bencze

0Q. 3586. Find the maximum number of pairwise disjoint sets of the form
{nF+an* '+ .+ ap_in+agln€ Z} witha; € Z (i=1,2,...,k).

Mihély Bencze

0Q. 3587. Prove that if ax (kK =1,2,...,n) are positive irrational numbers
n
such that chk =1, then the sequences [ag], [2ak], [3ak], ... (k=1,2,...,n)
k=1

together include every positive integer exactly once, where [-] denote the
integer part.

Mihaly Bencze
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0Q. 3588. Determine all o, 8 € R such that ® (n) < n® —nf for all n
composite positive integers.

Mihaly Bencze

0Q. 3589. Determine all n > k > 1 (n,k € N) for which there are a; > 1

(i=1,2,...,n), such that 3> a; =n, and ) =% > 1.
i=1 i=1

Mihaly Bencze

0Q. 3590. Determine all n, k for which o (n) — d (k) is even.

Mihaly Bencze

T

0Q. 3591. Find all z,y,n € N such that % and sz_r‘; are both integers.

Mihaly Bencze

0Q. 3592. Find all 2z € N (k= 1,2,...,n) for which
(ng (l‘la$27 "'7$k‘))k =T + ) + ...+ Ty (gcc}f(l‘2ax3a "'axk‘-i-l))k —
To+ T3+ oo+ i, e (ged (T, 1, ooy Th—1))" = T + 21 + oo + Tp—1.

Mihaly Bencze

p
0Q. 3593. Determine all 7 € N for which Y (}) (p'};k) = (rP+1) (mod p").
k=0

Mihaly Bencze

kn

0Q. 3594. Determine all k,p € N for which n™*n)-7(n) < (%) 7 for all
positive integer n.

Mihély Bencze

0Q. 3595. For any positive integer n > 1, let o (n) be the greatest prime
divisor of n. Determine all xg, yx, 2z € N (k=1,2,), 2 < yr < 2 for which
are infinitely many n,m € N such that a(n+z1) < a(n+y1) < a(n+ z1)
and o (m +z2) > a(m+y2) > a(m+ 22).

Mihaly Bencze
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"ty
zy+n—12

0Q. 3596. Find all positive integers, representable uniquely as
where x,y,n € N.

Mihély Bencze
0Q. 3597. Determine all x,y,n,m € N such that ™ +¢™ divides (x + y)" .
Mihély Bencze

0Q. 3598. Determine all k,p,r € N for which (n+r) (n+r+1)...(n+ k)
is not a perfect p power, for all n € N.

Mihély Bencze

0Q. 3599. Determine all £ € N for which exist infinitely many composite
numbers n such that (k + 1)""" — k1 is divisible by n.

Mihaly Bencze

n
0Q. 3600. Determine all r,ar, € N (k =1,2,...,n) such that ) a divides

k=1
n n
> aj and there are infinitely many positive integers m such that ) ay
k=1 k=1
n
divides - aj".

k=1
Mihaly Bencze
0Q. 3601. Let p > 3 be a prime number. Determine all r € N for which

(1) + (5) + ...+ (}) is divisible by p" where k = [%} , and [] denote the

integer part.

Mihaly Bencze

0Q. 3602. Determine all p,k € N for which lem (p,p + 1, ..., kn) is divisible
by (’;Z) for all n € N*.

Mihaly Bencze

0Q. 3603. Determine all & € R for which exist infinitely many positive
integers n such that [n®] + 1 divides n!, where [-] denote the integer part.

Mihaly Bencze
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0Q. 3604. Let py (k=1,2,...,n) distinct primes greater than 3. Determine

n

[Tr
all 7 € N (r > 2) for which rk=1 " 11 has at least 72" divisors,

Mihély Bencze

0Q. 3605. Find all p,z, € N (k=1,2,...,n) for which

[ (x1z2...2,—1 + p) is a perfect n — 1 power if and only if
cyclic

T1X2...Tp_1 + P, T2T3...T0 + P, ..., TpT1...Tp_o + p are perfect n — 1 powers.

Mihaly Bencze

n

0Q. 3606. Determine all p,xx € N (k=1,2,...,n) such that [ =y +p"

k=1
divides > «}, then w*=—— is a perfect n power.
k=1 [T zr+pm
k=1

Mihély Bencze

0Q. 3607. Determine all ap € N (k= 1,2,...,n), for which

I[I (aj —ay) is divisible by n(n —1).
1<i<j<n

Mihély Bencze
n
0Q. 3608. Determine all r,ng,p € N (k=1,2,...,n), for which p™ + [] nx
k=1

n
is divisible by 7! then > ny is divisible by r!.
k=1

Mihaly Bencze
0Q. 3609. 1). Let a(n) be the greatest odd divisors of n. Prove that

LS alk) o p
FET>W,Wherep22,peN.
k=1

" z
2). Determine the minimum of the expression # > %, where z,y € R
k=1

Mihaly Bencze
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0Q. 3610. Find all ap € N (k=1,2,...,n+ 1) such that p+! —r divides

n
r+ > p%, where p,r € N are giving.
k=1

Mihaly Bencze

0Q. 3611. Find all integers k,a; € N (i =1,2,...,n) with

n n
l1<k<a <ag<..<aysuch that [] (a; — k) is a divisor of [] a; — k™.
i=1 i=1

Mihaly Bencze

1 2
0Q. 3612. 1). Prove that [ 220 gy w2 xt
0
1 9 .
2) Compute flnx(l-l-lnx)(l—ll-l_nxm),,.(l_l,_ln x) s

0
Mihaly Bencze

0Q. 3613. Let p > 3 be a prime number. Determine the greatest common
divisor of the elements of the set {n? —n|n € Z}.

Mihaly Bencze
1
0Q. 3614. 1). Prove that [In ((1+2) (1 —2?))Inzdz =6 —4In2 — %2
0
1
2). Compute [In ((1+ ) (1 —2")) Inzdz, where k € N*.
0

Mihaly Bencze

2

1
0Q. 3615. 1). Prove that [z — 7
0

1
2). Compute 1?_’”%, where k € N*
0

1
2). Compute _Anzdr
(j]‘ II (l—xk)

k=1

Mihaly Bencze
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0Q. 3616. 1). If a,b,c € Z such that a® + b? = ¢2, then a® + b3 + 3 is
composite

n
2). If ag,b € Z (k=1,2,...,n) such that > a2 = b?, then determine all
k=1

n
n € N for which % + kz a3 is composite
=1

3). Ifar,be Z (k=1,2,...,n) such that ) af = b, then determine all
k=1

n
n,x,y € N for which b1 + Y afry is composite
k=1
4). If a,b,c € N such that a? + b? = ¢2, then determine all n € N for which
a™ 4+ b" + " is prime
n
5). If a,b € N (k=1,2,...,n) such that Y ai = b%, then determine all
k=1
n
m € N for which o™ + > a}" is prime.
k=1
Mihaly Bencze

0Q. 3617. Let (x,<>) be a real inner product space, and let

B ={z € X|||z|| < a}, when ||z|| = \/(z,z). Let f: B — B be a function
satisfying || f (z) — f (y)|| £ b||z — y|| for all 2,y € B. Determine all a,b > 0
for which the set of fixed points of f is convex.

Mihély Bencze and Zhao Changjian

0Q. 3618. Determine the best constants a,b > 0 such

1 = <1* 21@171>BQI€
Yor=aln(n+b)+v+ > W, where By are the Bernoulli
k=1

k=1
numbers.

Mihaly Bencze
0Q. 3619. Compute
1), 3 0
= "
2). 3 U™
P
where Fj, and L are the Fibonacci‘s and Luca‘s numbers.

Mihély Bencze
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0Q. 3620. Determine all o, 8 such that

n B
« n ] ag
> (Z—;) + [ 14+ 2= >n®+ 20 forall ap >0 (k=1,2,...,n).
cyclic ki—:laz

Mihaly Bencze

n—1 _
0Q. 3621. Compute S, = liin LS k([x+ "‘T’H])a 1 where [] denote
the integer part. We have S = 2 ([a:} + ({:c})2> :

Mihély Bencze

0Q. 3622. Let M be a largest subset of {1,2,...,n} such that each elements
of M divides at most one other element of M. Determine cardinal M.
Determine all a,b € QQ such that cardM = an + b.

Mihély Bencze

0Q. 3623. If a,b,c > 0, then ) ;% + 3 m > 3.

Gyorgy Szollosy
0Q. 3624. Determine all a € Z (k =1,2,...,n) such that
n

(n+ 1= > apk!.
k=1

Mihaly Bencze

n
0Q. 3625. Solve in Z the equation ) % = m
k=1

Mihély Bencze

0Q. 3626. 1). Prove that exist infinitely many a; € C (k =0,2,...,n) such
n
that > ag (Z)p =0, wherepe N
k=0

n
2). Determine all by € C' (k=0,1,...,n) such that > by = (277) and
E=0

Mihaly Bencze
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0Q. 3627. If A € M, (C) then determine all a;, € C (k =1,2,...,n) such

that det <Z akAk_1> = > ajdet (4F71).
k=1 k=1

Mihaly Bencze

0Q. 3628. Determine all ag, by, > 0 (k= 1,2,...,n) such that

Mihaly Bencze

n

0Q. 3629. Solve in N the equation Y x3 = y2. (A solution is xj, = kp?
k=1
(k:]"Q""’n)?y:wp'g?peN)'
Mihély Bencze

0Q. 3630. Determine all ay,as, ..., a; € R for which the sequence
xp = (—1)Pul 4 (—yeed 4 (1)l s periodical, for all n > 1. ([
denote the integer part).

Mihaly Bencze

0Q. 3631. 1). Denote S (n) the sum of digits of number n.
Determine all £k € N* such that for any ng € N* there is n > ng (n € N)
such that S (k") > S (k"*1)

2). Determine all a,b,c € N* such that S? (a) + 52 (b) = S? (¢)

3). Compute > DA

Mihaly Bencze

0Q. 3632. Denote py the k-th prime (p; = 2). Determine all p;
n

(1 =1,2,...,n) for which [] p; = a1az.-.a,aa1az...a,, where

=1
a,a; € {0,1,2,3,4,5,6,7,8,9} (j =1,2,...,7).
A solutionis 7-11-13-17 = 17017.

Mihaly Bencze
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0Q. 3633. Denote pj, the k-th prime (p; = 2), and

1

S(n, k)= L 1 B T
( ? ) p1p2.--Dk + DP2P3.--Dk+1 ot DPnPn+1---Pntk—1

Determine the integer part of 2¥S (n, k) for all n,k € N (k > 2).
Mihaly Bencze

ak—ak
'L. J . .
II is an integer for

0Q. 3634. Determine all k,p € N for which -
1<i<j<n "7

all integers ay,aq, ..., ay.
Mihaly Bencze

k
0Q. 3635. Determine all k € N for which [] (n+ ¢ — 1)! dividet (kn)!.
i=1

Mihaly Bencze

n—1 .
OQ. 3636. Determine all k € N* for which [ (k™ — k") is divisible by
i=0

(nh)* 1.
Mihély Bencze

0Q. 3637. Solve in natural numbers the equation

L4141 1
=ttt Ll 2L

Mihaly Bencze

0Q. 3638. If S¥ = 1% 4+ 28 + .. + n*, then determine the best constant

n k_gk
¢k > 0 such that 1+ > y % < cpSF1 for all n > 1.
i=2

If kK =2 then ¢y = 7.
Mihaly Bencze

=1,2,...,k), then

0Q. 3639. Prove that if a;; >0 (i =1,2,...,n;j

j=1 \1<i1 <. <ip<n

k
I1 ( > min{ailj;aigj;"';aikj}> 2
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o
> > min {a;,1; @iy2, ..., i,k } | is true for a = 1.
1<iy<..<ixg<n

What is the best possible value of o > 0 for which holds the given inequality.
What happens when min is replaced by max?

Mihaly Bencze

0Q. 3640. Determine all m,k,p € N for which exist nq,ns,...,n, € N such
that (ni! — k) (na! — k) ... (n,! — k) — p"™ is a perfect square.

Mihaly Bencze

0Q. 3641. Determine the best constant c; > 0 such that

n
Ay Qg Ay, k . .
' Z mSCkZGZ forallaz>0(1—1,2,...,n).
1< <. <ix<n =1

If £ = 2 then ¢, = m and we re obtain the Hilbert‘s inequality.

Mihaly Bencze

0Q. 3642. 1). Denote py the k-th prime (p; = 2), and x,, denote the first
digit of pt + py + ... + p.

Determine all k& for which the sequence (), is not periodical.

2). Denote y,, the first two digits of p} + ph + ..+ D -

Determine all k for which the sequence (), is periodical.

Mihaly Bencze

0Q. 3643. For every k positive integers determine all A, B, C irrational
numbers such that on can find distinct positive integers ny,no, ..., ny for
which [n1A], [ned], ..., [nkA] and [n1B], [n2B], ..., [nxB] and

[n1C], [n2C], ..., [nk,C] are geometrical sequences, where [-] denote the integer
part.

Mihaly Bencze

0Q. 3644. If r, € (0,1) (k=1,2,...) are a given sequence, then determine

oo
all z > 0 and all y € (0,1) such that > ¥ = .
k=1

Mihaly Bencze
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0Q. 3645. 1). If a,b,c,d > 5 are prime numbers then the Vandermonde
determinant V (a, b, ¢, d) is divisible by 576. Because a, b, ¢,d > 5 are prime,
then all have the form 6k £ 1. Therefore exist at least two from a, b, ¢, d
which difference is 6 M and the another difference is even, therefore
V(a,b,e,d) = (d—a)(d—0b)(d—c)(c—a)(c—0b)(b—a) is divisible by
36-16 = 576

2). If ap > 5 (k=1,2,...,n) are prime, then the Vandermonde determinant
V (a1, as, ..., a,) is divisible by 2735 We have r (2) = 2, 5(2) = 2.

In general we get r (2) =2, s(n) = %
and s (n)?

. What is the general form of 7 (n)

3). What happens if ay > 3 (k=1,2,...,n)?

Mihély Bencze

n

0Q. 3646. Ifa;, >0 (k=1,2,...,n) and [] ax = 1, then determine all
k=1

B

n n

a, > 0 such that % Z@kZ}L(Z a%)
k=1 k=1

Ifn=3thena=2and = % is a solution.

Mihély Bencze

0Q. 3647. If ap € C\R (k=1,2,...,p), and |ag| <1 (k=1,2,...,p), then
the equation 2™ 4+ a2 1 + ... + apz" TP L apRP A+ +az2+az+1=0
have all roots of module 1.

If k=1, then 2" + a12" ! + &gz + 1 = 0 is equivalent with

<\z|2("71) - 1) 1z 4 al® + <|Z|2 - 1) <1 — ]a!Z) = 0. Because |af < 1,
therefore |z| = 1. What happens if |ax| > 1 (k=1,2,...,n)?

Mihaly Bencze

n

0Q. 3648. If ap >0 (k=1,2,....,n) and [] ax = 1, then determine all
k=1

a >0 such that > “=¢>0and > =" >0.

; . a2+az —
cyclic cyclic

Mihaly Bencze



Open questions 255

OQ 3649. Determine all « > B >0and n € N (n>3) such that
8

ag A f
or all ap >0
kzl af+..+ag_+ap  +.tafy = z:: af—&— 'Hlk 1+a£+1+ +d? k

(k=1,2,..n).

Mihaly Bencze

0Q. 3650. 1). Determine all n € N such that
n 12 n 6

> ai > ai n 3
L > 15| > (}L > ai) forall ap >0 (k=1,2,...,n). For
kgai I;::lak k=1

n = 2 it is true.
2). Determine all a > 0 (k =1,2,...,n) such that

noo 12 noo 6

k§1 Uk k=1 Uk 1 . ’ *
n > | 5 EZa foralln € N
&% = k=

Mihély Bencze

0Q. 3651. Determine all x, > 0 (k= 1,2,...,n) such that

Z 1 1
> w >

1 = T
k=1 (1+2) 1+ I =

Mihaly Bencze

0OQ. 3652. Determine all a > 0 such that (agbibcc)) > 2, for all

a,b,c>0. If a € {1, 5} the affirmation is true.

Mihély Bencze

0Q. 3653. 1). Ifa, >0 (k=1,2,...,n) and A, = 1 > ay, G, = ¢/ [] ar.
k=1 k=1

42
H, = ii thenH +An+Gn ZnCT
=1k
2). Determine all x,y > 0 such that HLn + % > %;2
3). Determine all means M; (a1, a9, ...,an), Mo (al7 as, .. n) 7

Ms (a1, ag, ..., ay) for which My > M2 > M3 and M3 + M1+M2 > nﬁf

4). Determine all x,y > 0 such that $M1+yM2 > Ih

Mihaly Bencze
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0Q. 3654. 1). Ifay >0 (k=1,2,..,n) and 4, = 1 3" ay, G, = 2/ ] ax,
k=1

k=1

—1
. n nAp—(n—1)Gp n nGn—(n—1)Hy,

1 %%k

M=

k
2). Determine all z > 0 such that

(z4+1)An—2Gn >ac > (z4+1)Gn—zHn
Gn =

3). Determine all means M; (a1, a9, ...,an) , Ma (a1, a2, ...,ay) ,
Ms (al,ag, ...,an) such that M; > My > M3 and

nMi—(n—1)My \" ! S nMz—(n—1)Ms

- My, = M3

x
4). Determine all z > 0 such that ((xﬂ)]]\\/l/[l_wMQ) > (I+1)]]\\4/ﬁ_xM3.
2 3

Mihaly Bencze

0Q. 3655. If a,b,c > 0 then determine all x > 0 such that

1 1
Z a?+zbc > Zxab + Sa?*
If x = 2 then it is true.

Mihaly Bencze

0Q. 3656. Let ABC be a triangle with sides a, b, c. Determine all o, 5 > 0

a?*—(bc)* a8 —(bc)? _ o
such that Z 3q2atplayoa S 0 S Z 3426 1526 1226 * If o =1 and B = 2, then
cyclic cyclic

we have a solution.

Mihély Bencze

0Q. 3657. If a,b,c > 0 then determine all the functions f : R — (0, 4+00)

1 1 1 f(z) _
such that vai1oe + w7rea T 2an = @i’ We have find that f (1) =12

and f(2) =8.

Mihély Bencze

0Q. 3658. 1). Let be 1 = 3 = 1 and x,42 = axpy1 + bz, for all n > 1.
Determine all a,b € Z for which (z,),~, contains an infinite increasing
sequence such that every two terms of this sequence are relatively prime.

2). Let be x; = a9 = ... =z =1 ans x4 = a1y + A2Tpy1 + ... + GTpik—1
for all n > 1. Determine all ay,as, ...,a, € Z for which (z,),,~, contains an
infinite increasing sequence such that every k terms of this sequence are
relatively primes.

Mihaly Bencze
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0Q. 3659. 1). Determine all n € N* for which (n,2" — 1) is prime.
2). Exist infinitely many n € N for which (n,2" — 1) is prime?

Mihaly Bencze

0Q. 3660. Determine all prime p for which (n, 22" +p) =p for alln € N*.

Mihély Bencze

0Q. 3661. Solve in N the equation x (z + 1) ... (z + k) = yF1 4 1.
Mihély Bencze
0Q. 3662. Find all 2, € Q (k =1,2,...,n) such that 7L+ 22 + ... 4+ 2= = 1.
Mihaly Bencze

0Q. 3663. Determine all y,z € N (k=1,2,...,n) and m € N such that
n

1+ > o =y™
k=1

Mihaly Bencze

0Q. 3664. Determine all zx,yr € N (k= 1,2,3) such that
{ T1+ T2+ X3 = Y1Y2Y3
Y1+ Y2 + Y3 = T1T273

Mihaly Bencze

0Q. 3665. Determine all z,y,n € N such that (z +1)" = 2™ + ¢y L.

Mihaly Bencze



