Problems and Solutions Albert Natian, Section Editor
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This section of the Journal offers readers an opportunity to exchange interesting mathematical prob-
lems and solutions. Please email them to Prof. Albert Natian at the Department of Mathematics,
Los Angeles Valley College, CA. Please make sure every proposed problem or proposed solution
is provided in both LaZeX and pdf documents. Thank you!
To propose problems, email them to: problems4ssma@gmail.com
To propose solutions, email them to: solutions4ssma@gmail.com
Please follow the instructions for submission of problems and solutions provided at the end of
this document. Your adherence to all submission requirements is of the greatest help in running
this Section successfully. Thank you!
Solutions to previously published problems can be seen at <www.ssma.org/publications>.
Solutions to the problems published in this issue should be submitted before August 1, 2023.
e 5733 Proposed by Ivan Hadinata, Senior High School 1 Jember, Jember, Indonesia.

Find all strictly increasing function(s) f : N — N so that
oL (fe)=f(5)  f(7) -6 2
}L‘&; 6P < s ) £y 4

where { is Riemann zeta function.

e 5734 Proposed by Narendra, Bhandari, Bajura, Nepal.

Prove

dx = —1o 56

Jj; log (2 tanh ™' (tan x)) tanh™' (tan x) 2 26373
0 tan 2x 96 ¢ ’

where A is Glaisher- Kinkelin constant and e is Euler’s number.

e 5735 Proposed by Mihaly Bencze Brasov, Romania and Neculai Stanciu, “George Emil Palade”
School, Buzdu, Romania.

Solve the system of equations for real x, y and z:
V3x+1 =224+1, V3z+1 =y +1, 4/3y+1 =x>+ 1.

e 5736 Proposed by Sedn M. Stewart, Physical Science and Engineering Division, King Abdullah
University of Science and Technology, Thuwal, Saudi Arabia.
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If m is a non-negative integer, evaluate

> i(_nmk( )(Zii) [iZn—i-Z::l]n

n=0 | k=0 i=1

e 5737 Proposed by Rafael Jakimczuk, Departamento de Ciencias Bdsicas, Division Matemdtica,
Universidad Nacional de Lujdn, Buenos Aires, Argentina.

Find the limit

e 5738 Proposed by Goran Conar, VaraZdin, Croatia.

Let x,...,x, > 0 be real numbers and s = Z x;. Prove
i=1

Hxxz (n + S)S ﬁ(l +xi)*

i=1

When does equality occur?

Solutions
To Formerly Published Problems

e 5709 Proposed by Goran Conar, VaraZdin, Croatia.

Let x,...,x, > 0 be real numbers such that x; + x, + ... + x, = 1. Prove the following in-

equality
1+ Z X H +x;)"
i=1
When does equality occur?
Solution 1 by Toyesh Prakash Sharma, Agra College, Agra, India.
Consider a function f(x) = xIn(1 + x) then f” (x) = (x+2)/(x+1)*> > 0Vx > 0 so, we

can say that considered function is convex function then using Weighted Jensen’s Inequality for
convex function



Assuming A; = x; where ie N. Then

n 2 n 2 n i
(ZZ’}TI 5 ) In (1 + 221:1 i > . 2l lnn(l + %)
i=1 X i—1 Xi i

( x,-2> In (1 + ix,;) > In (ﬁ (1+ xi)x’)

n n
For 0 < x, x5, - - x, < 1 we can say that 2 x? < Z x; using this
i=1 i=1

n
Since in = 1.
i=1

=

n n

In (1 +ixi2> > ﬁln (H (1+ x,-)x’) > ﬁln <H (1+ x,-)xi) =1In (H (1+x)"

i=1 i=1

Solution 2 by Albert Stadler, Herrliberg, Switzerland.
d2

1
The function x—log(1+x) is concave, since ——log (I+x) =— > < 0. Hence, by Jensen’s
dx (1 +x)

Zx,-log (1 +x;) <log (1 + Zﬁ)
i=1

i=1

inequality,

with equality if and only if x;=x,=...=x,=1/n. The claimed inequality follows by taking exponents
on both sides.

Solution 3 by Angel Plaza, Universidad de Las Palmas de Gran Canaria, Spain.

Since x; + x; + ... + x, = 1, the inequality to prove may be written as

n

inu +x) = [ [ +x)"

i=1



which follows immediately by the weighted AM-GM inequality. In addition, the equality occur if
andonly if x; = x, = ... = x,.

Solution 4 by Brian Bradie, Department of Mathematics, Christopher Newport University,
Newport News, VA.

Let xq, x>, ..., x, > 0 be real numbers such that x; + x, + - - - + x, = 1. Consider the function

f(x) = In(1 + x).

Then

so by Jensen’s inequality

ix,-ln(l + x;) = ix,-f(xi) <f (ix?) =1In (1 +Zn:xl.2> :
i=1 i—1 i=1

i=1

1
Equality holds when x; = — for each i. Exponentiation yields
n

n

[Ja+x) <1+ Zn:xf.
i—1

i=1
If the condition xi, x5, ...,x, > 0 is replaced by xi, x5, ..., x, > 0, the indicated inequality holds

with equality when k of the variables have value z and the remaining n — k variables are zero, for
eachk=1,2,...,n.

Solution 5 by Samuel Aguilar (student) and the Eagle Problem Solvers, Georgia Southern
University, Statesboro, GA and Savannah, GA.

We use the weighted Arithmetic Mean - Geometric Mean Inequality with terms 1 + x; and weights
x;. Since the sum of the weights is 1, then

n n

Dx(l+x) =] [0 +x)"

i=1 i=1

Equality occurs if and only if

l+x1=14+x=--=1+x,



that is, when

_xlzxz:---xn:

S | =

Solution 6 Henry Ricardo, Westchester Area Math Circle, Purchase, NY.

We apply the weighted AGM inequality

1/ 30 wi
n 1= n
i =~ n
i=1 Zi:l Wi

with a; = 1 + x; and w; = x;. Then we have

n n ll—|— ;
H(1+xi)"f < 2i- ‘)i( %) _ 1+Zx
i=1 Zl lxl i=1

Solution 7 Ivan Hadinata, Senior High School 1 Jember, Jember, Indonesia.

Since x; + x» + ... + x, = 1, note that

1+Zx —le+2x —Z L4+ X) e (1)

i=1

By weighted AM-GM inequality, note that

n n X Fxop ot n
Dix(l+x) = (0 +x+ .+ x,) (H(l + xi)x’) =T 1a+x)

i=1 i=1

By (1) and (2), we get the desired inequality. Equality holds if and only if x; = x, = .... = x, =
1

(X1 +x+ .t x,) =—.

n n

Equality holds if and only if x; = x, = -+ = x,—thatis, ifand only if x; = 1/n, i = 1,2,...,n

Solution 8 Michel Bataille, Rouen, France.

The function defined by f(x) = In(1 + x) being strictly concave on (0, o), we have

EQif(xi) <f (2 a'ixi>
i=1 i=1

whenevera; > 0( = 1,...,n)and a; + - - - + @, = 1, with equality if and only if x; = x; =

x,. Taking a; = x;, we obtain

Zx,ln + x;) < +Zx



The resquested inequality follows by exponentiation (since (1+x;)™ = exp(x; In(1+x;))). Equality
1

occursifandonly if x; = x, = --- = x, = —.
n

Solution 9 Vasile Cirtoaje, Petroleum-Gas University of Ploiesti, Romania.

By the AM-GM inequality, if xy,...,x, > 0and ay,...,a, > 0, then

Xn
n o

Xiay + -+ X0, = a) - a
with equality if and only if a; = - - - = a,. Settinga; = 1 + xy,...,a, = 1 + x,, we get
xi(L+x) 4+ 4+ x(l+x) =0 +x)" (1 4+x,)",
which is equivalent to the desired inequality. The equality occurs if and only if x; = - - - = Xx,,.

Also solved by Moti Levy, Rehovot, Israel; Paolo Perfetti, dipartimento di matematica, Uni-
versit‘a di ‘“Tor Vergata”, Roma, Italyand the proposer.

e 5710 Proposed by D.M. Bdtinetu-Giurgiu, "Matei Basarab” National College, Bucharest, Ro-
mania and Neculai Stanciu, ”George Emil Palade” School, Buzdu, Romania..

1 d li anrl .
2—k+1) M, T

Define the sequences (a,),-, and (b,),>, by a, = Z arctan (
k=1

n—0o0

Compute lim (g — a,,) \/b,.

Solution 1 by Brian Bradie, Department of Mathematics, Christopher Newport University,
Newport News, VA.

1 k(-1 = —
R2—k+1 k(k—1)+1 1+

1 1 1
arctan <m> = arctan (m) — arctan (%>
and
Vs 1 b3 )

SO

Thus,

1
1 arctan <2> n ﬁbn
lim (g — a,,) \/17,, = lim arctan <—) \/b: = lim . .
n—oo n

n—00 l n
n

arctan (%) ) m (—%)

lim ——— = lim ———= = 1;
n—0o0 l n—oo ——

n n

By L’Hopital’s rule,



MOreover,

. Y bn . n b
lim = lim _.
n—w n n—o \ nt n—owo (n+4 1)+ p,

Finally,

Solution 2 by Angel Plaza, Universidad de Las Palmas de Gran Canaria, Spain.

: u—v
Using the fact that arctan(u) — arctan(v) = arctan (1 =
uv

) and takingu = k,andv =k — 1, we

have .
arctan <m) = arctan(k) — arctan(k — 1)

& 1
S0, a, = Z arctan (W) = arctan(n), and the limit to be found becomes

L = lim (g - arctan(n)) V Dy

n—oo
T /b, T /b, 5 — arctan(n
— —arctan(n) | /b, = n- | = —arctan(n) | = . 2 ( ), Vn > 1.
2 n 2 n %

RV bust 0 by [ n " x
lim =limA/—=1lm-———+-— = lim -
n—oo N n—0o0 n" n—0o0 (l’l + 1)n+1 bn n—o0 l’lbn n—+1 e

b —1
S — arctan(n —
lim zf() = lim 2 = 1.
n—00 Z n—oo ;_2
L= lim (T—an> by =C1="
n—o \ 2 e e

Solution 3 Albert Stadler, Herrliberg, Switzerland.

We assume in addition that (b,),>1 is a sequence of positive numbers. We have

. 1 ‘ 1 1
a, = Z arctan (m) = arctan (1) + Z <arctan (m) — arctan (%> > -

k=1 k=2

T ) 1
= — —arctan [ —
2 n

7



and

n (k— l)bk n )
b,=>b | |—:b — 1) (’(l)zb — 1)1 lno(l)’
1 k=2 (k - 1) bkfl : (” ) k=2 " : (” ) e

where 0(??) is the Landau symbol and denotes a function of n that tends to 0 as n tends to infinity.
Stirling’s asympototic formula for the factorials then gives

1
{/;n _ {/E(ill) 2n (g) 7_[1_%60(1).

Finally,

1
1 2w\ %
lim (g — an) /by = nh_)rg) arctan (;) ﬂ(%) <E) alnee) = g.

n—00

Solution 4 David Huckaby, Angelo State University, San Angelo, TX.

we have

. . . a
Making use of the identity arctan @ — arctan 8 = arctan

B
1+ ap’

T R ey

= Z arctan k — arctan(k — 1)] = arctann — arctan 0 = arctan n.

Note that the limit lim n (5 — arctan n) yields the indeterminate form oo - 0. Rearranging to

n—o0

obtain the indeterminate form 0 and then applying L’ Hopital’s Rule gives

) T ) T . 5 —arctann
limn{=—a,| =limn| - —arctann | = lim —
n—00 2 n—00 2 n—00 1

n

— fim —2 — fim 2 — 1, (1)

The following result follows from, for example the Stolz-Cesaro Theorem If for a sequence

(Yn)us1 of positive real numbers, the limit lim Yt L exists, then hm Y = lm Ynit, (Seehttps:
n—o0 yn yl’l

//en.wikipedia.org/wiki/StolzaASCesaro_theorem.)

by,
Define the sequence (y,),>1 by y, = —. Then
n}’l



but1 n
Yn+1 (n41)m+1 . Dny n n
lim = lim = lim .
n—w y, n—om % n—w | nb, n+1 n+1

. bn+l . 1 . n
= lim lim ——; -
n—w nb, n—w (1 I l) n—on + 1

So hm yn = lim Ynil _ T Combining this with the result from (1), we have

oy, e
n bn
lim (f—an> /b, = 1imn<f—an) TR
n—aoo 2 n—o0 2 n—oo n

: b . T

=1-1lim A/— = lim {/y, = —.
n

n—o0 n n—ao0 14

Solution 5 by G. C. Greubel, Newport News, VA.

The inverse tangent series 1s

= kz:]ltan‘l <W) Ztan ! (ﬁ)
_ gtan_l <%> - Z (tan_l(k) ~tan(k — 1))

k=1
= tan"'(n) — tan"'(0) = tan"'(n).
This gives
T T

1
5= tan"'(n) = cot ' (n) = tan™! (;) .

For b,, the limit it must satisfy is
lim bn+1

n—w© nb,

which might suggest that b, (7n)" ¢”" and leads to

b n+1
n+1 ~ 7_T (1 + 1)
nb, e n

and the limit of this suggested form is

by : 1 1"
lim +1=7—Thm(1—|——> (1+—) =7—Te=7r.
n—w nb, e n—w n n e




This is the limit b, must satisfy. The desired limit can now be seen as:

. T n
L= }Lngo (5 — an) b,
1
_r lim 7 tan™! <—)
n—00 n
1

|

[ [
R | I |

e e
88 88
/\ S

—_ A

| S
w |

—
=N W
[S—
+ <
m‘ +
—
:4> Ln‘
: P
| )

Q |
7 N Q
= 7~
~_ :\1|’—‘
\/\/

N——

This gives the desired result as

Solution 6 by Ivan Hadinata, Senior High School 1 Jember, Jember, Indonesia.
Here, we denote the Euler number by e.

Lemma I: a, = arctan(n), YneZ".
Proof-

Firstly, we use the fact that  arctan(x) — arctan(y) = arctan ( yl) over x,y = 0. Then,

1
arctan (W) = arctan(k) — arctan(k — 1), Vk € Z*. Therefore,

Xy +

n

2 arctan ( T 1> Z(arctan(k) — arctan(k — 1)) = arctan(n). O

k=1

Lemma 2:  Let (x,),>) be areal sequence such that x, > 0 for all large enough n, and lim

n—x0 NXx,
n/xn m

m > 0. Then, lim =
n—wo n e
Proof-

Lety, = ﬁ, Vn e Z". Then,
nn

xﬂ n . 1 n+l . n . n m
m = lim +1=limy+]-hm(1+—> =e~hmy+] — hmy+]=—.
n

n—ao0 n-xn n—ao0 yn n—o0 n—aoo yn n—aoo yn e
By Cauchy second theorem on limit,

f—hm{/yj—h Yurl _ O

n—o0 n n—o0 ntooo yn e

10
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By lemma 1 and I’Hopital rule,

t 1
lim n (g - an> = lim n (g - arctan(n)> = lim arctan() = lim

n—00 n—0oo n—0 n n—0n? + 1 N

n bn
By lemma 2, lim =
n—o0 n

Thus, the final result is

)lbn
1im(g—an){/ﬁzlimng—an)-nm” —1.2-T,
e e

n—o0 n—o0 n—ao0 n

AR

Solution 7 by Michel Bataille, Rouen, France.

We remark that for k > 2,

1 1 1
arctan (m) = arctan (m) — arctan (z)

bb if ab < 1). It follows that for n > 2 we have

) a—+
(since arctan a + arctan b = arctan I

—a
Zn: arctan ; = arctan 1 + Zn: arctan ! — arctanl _z + r_ arctan —
P KR2—k+1) P k—1 k) 4 4 n
and therefore
n 1
— —a, = arctan —. (1)
2 n
. bn . . .
On the other hand, if we set ¢, = —, a simple calculation gives
nﬂ
. 1" 1\ ' b,
c“:<1+—) (1+—) 1
Ch n n nb,
. o G 1 n . n
and from the hypothesis, we obtain lim = —-1-7=—, hence lim {/c, = — too (a well-
n—w ¢y, e e n—0oo e
known result). This means that
by ~n-Zasn— . )
e

1
Since arctan — ~ —asn — o0, (1) and (2) yield

n n
Vs . 1 T
Z_a b, ~ = -pn-=
<2 ")\/: n e
as n — oo and so

n n
li ——a, | /b, =—.
1m(2 a>\/> -

n—oo

11



Solution 8 byToyesh Prakash Sharma, Agra College, Agra, India.

Let
i b

r N

2 r N
|
[ = lim (T —an) /by = lim n (”- —an2> lim {/b,—————
n—oo \ 2 n—0o0 4 n—00 pu
n (5 + Cln)
With reference to the solution of the problem 5656, Feb. 2022 issue of SSMJ there we have

n—oo

2
already prove g, = arctann and /; = lim n (ﬂz — a,,2> = m and also with the help of the Cauchy’s

.. o . b
second theorem on limit we have lim \/E = lim =L g0,
n—o0 n—oo0 n
. b ) 1 1
[ =7 lim 2 lim = =7
n—w0 nb, n—w (g + arctan n) <§ + ’f)

Also solved by Bruno Salgueiro Fanego, Viveiro, Lugo, Spain; Yunyong Zhang, Chinauni-
com, Yunnan, China; Paolo Perfetti, dipartimento di matematica Universitg di ‘“Tor Ver-
gata'', Roma, Italy; Moti Levy, Rehovot, Israel; Daniel Vacaru, Romania; and the proposer.

e 5711 Proposed by Paolo Perfetti, dipartimento di matematica Universitg di “Tor Vergata", Rome,
Italy.

Let a, b, ¢, d be nonnegative real numbers. Prove that

(@ —a+4)(b —b+4) (S —c+d)(d—d+4)=(a+b+c+d)*

Solution 1 by Henry Ricardo, Westchester Area Math Circle, Purchase, NY.
Let f(x) = x’ — x + 4 and g(x) = x* + 3. Then
fx)—glx)=x —x* —x+1=x+ D)+ 1)x-12=0

for x > 0. That is, f(x) = g(x) for x nonnegative. Therefore Holder’s inequality yields
1/4

[T@-a+a] > (@ +3)0*+3) + )@ + 3))1/4

cyclic

1/4
= ((a4—|—1+1—l—1)(1+b4+1+1)(1+1+c4+1)(1+1+1+d4)>
>(a+b+c+d),

12



which proves the desired result. Equality holds if and only ifa = b =c =d = 1.

Solution 2 by Michel Bataille, Rouen, France.

We observe that for any nonnegative real number x,
(F—x+d) -+ = -Dax-1)=x—-1)F +x*+x+1)=0
so that X’ — x + 4 > x* + 3 > 0. We deduce that it is sufficient to prove that
(a* +3)(b* +3)(c* +3)(@* +3) = (a+b+c+d)". (1)
Now, Holder’s inequality yields
@+ 1+1+ DA+ + 1+ DA+ 1+ + D1+ 1+ 1 +aYH)*

S@ D (b1 D (1 G D (1111 ahA,

that is,
[(a*+3)b* +3)(c* +3)(@d* +3)]"*=a+b+c+d

and (1) follows at once.
Solution 3 by Vasile Cirtoaje, Petroleum-Gas University of Ploiesti, Romania.

Since
@ —a+4—(a*"+3)=d—d"—a+1=@— 1" -1)=0

and, similarly, since
b—b+d=b"+3, —c+d=c"+3, & —d+4>=d" +3,
it suffices to show that
(a* +3)(b* +3)(c* +3)(@* +3)= (a+b+c+d)"
This inequality follows immediately from Holder’s inequality
(@ +1+1+ DA+ + 1+ DA +1 4+ + D)1+ 1+14+dY) = (a+b+c+d)

The equality occurs fora =b =c=d = 1.
Also solved by Albert Stadler, Herrliberg, Switzerland; and the problem proposer.

e 5712 Proposed by Syed Shahabudeen, Ernakulam, Kerala, India.

Prove that
n—3 2

. w 0 ® -
}L%;)MZ—OIQZ—Z—: k1+k2+k3+2)q+4:1__

13
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Solution 1 by Kaushik Mahanta, NIT Silchar, Assam, India.

We let L denote the given limit and write

i i J*OO ef(k1+k2+k3+2)t tq+3 dt
0 I'(g+4)

N
|
w

L_

|
=l
M
M8

q=0 k=0 k=0 k3=0
n=3 ~oo 21 q+3 0 3
t
= lim J AL 2 e M) dt
n—00 g=0 0 F(C] + 4) k=0
n—3 1 o 2t tq+3 dt
= lim f
R AT 4) )y (1)
(= © X 1 2
T S J o2y D) oy,
n—ow g=0 F(q + 4) 0 =0 2
n—3 oo 0
= lim Z rDir+2) f e~ U+ 143 gy
n—ow g=0r=0 zr(q + 4) 0
n—3 oo )
= lim Z w fm e—(r+2) t4+3 dt
n—a0 g=0r=0 zr(q + 4) 0
1ii(r+1 r+2) 1i =
2 g=0r=0 (r +2)a+t 2 q=0 r:O + 2) q+3
1G] 1 1
= — ==(2(2)—1 — = —.
ZVZg(rJrZ)2 2(4() ) 12 2
Solution 2 by Michel Bataille, Rouen, France.
(m+1)(m+2

We remark that if m is a non-negative integer, then there are

triples of non-negative

integers (a, b, ¢) such that a + b + ¢ = m (indeed, if s is an integer such that 0 < s < m, there are

s=0
(a,b,c) such that a,b,c = 0 and a + b + ¢ = m). We deduce that

N +1)(m +2
s+ 1 pairs (a,b) witha,b > 0 and a + b = s, hence there are Z(s +1) = (m + Dm +2)

triples

iii 1 _i(m+l)(m+2) _1i
K =0 k=0 k3 =0 (kl + ky + ks —|—2)fl+4 2 (m_|_2 q+4 2 &~ m+ q+3

m=0
Now, for n > 3, we have

n

~ Gy

-3 o 0 n—3 0
Z (m+1 ‘7“ (m+1)3 ( ) _Z (m+1
: m=1 ml m=1

14

'i
1 m+1



and therefore, the sum S

HMT

o0 o0 o0 1
satisfies
Z_:o kzZ—O kzz—:() (ki + Kz + ks +2)7+4

© 0 2 © 1
Z_:er Zerl =€—1—2W

m:l m=1

From

<3 L[
\m:l(m+1)”\ X" n—1

0
1
we see that lim Z — — = 0 and it follows that the required limit is
n—o0 P (m + 1)”
1 (= n?
IimS,=-|—-1]=—-—
e ( 6 ) 12

Solution 3 by the Eagle Problem Solvers, Georgia Southern University, Savannah, GA and
Statesboro, GA. We begin by reindexing the inner three sums. Set k = k; + k, + k3 + 2. Then the

| =

k
sum k; + k, + k3 corresponds to a weak composition of k — 2 into three parts. There are (2> such

compositions. We have

n—3 o o n—3 k 1
lim = lim )—
nﬁoo;)hZ:OkzZ: Z= k1 + ky + k3 + 2)‘I+4 ni}w;)k;z 2 /) kat4
n—3
k(k — 1)
= 1m
n—00 q—Ol§2 2ka+4
1 n—3 q+3
= g lm > ) k=1 (—)
k=2 q=0

15



The inner sum is a partial sum of a geometric series. Therefore,

1 " A% 1 1—<l>n+l 11\’
. . k
EJL%ZZ(IC_U <;) = Enlggak (k—l) T_l_%_(%>

k=2 i=3 =2
S| )
. Jen+1 k + k + 1
= g m ) k=D = - ¢

1
k
1 knJrl -1 _ 2
T k=D +k+1)
2 n—w k" k?

1
In 1734, Euler solved what has come to be known as the Basel problem, proving Z 2 We
k=1
may complete the proof with

Loyl
ar T 2\ae

N =

Solution 4 by Paolo Perfetti, dipartimento di matematica Universitg di “Tor Vergata'', Rome,
Italy.

Jw A= - — ! L L T
0 p’“ (k] + k2 + k3 + 2)q+4 (q + 3)' Jo

0 0 W 1 L& 1 (‘OO —t(ki+ko+k3+2) .g+3
22 k1+k2+k3+2)q+422ZZ(CI+3)H ’ T

0

Koy
Il
(=)
x~
i)
Il
(=)
>~
8
Il
(=)
—

1 0 tq+3e—2t 1 0 tq+3et

Gl e "G i) 19

16



Now let’s integrate by parts twice

foo et z—_l 1a+3 )oo 1f°° (q+3)12dr

o (I—e 3 2 (et =12 2Jy (e =12

1Joo (q+3)l‘q+26 t tdl (C]+3) tdt2p=1 0
0

(e —1)2 2 e —1lo

+

Q0

+T f ((q +2)1t! — tq+2) e H(1 —e ) ldt =
oo O

= ﬂf Z <(q + 2)tq+1 _ tq+2> e 12 g —

2
0 0
= @ Z J ((q + 2)tq+1 _ tq+2> e 12 gp —

q}i((qﬂ)! (q+2)!)

(k+2)1t2 (k4 2)4+3

Hence

o o0 0
I e eI (s e
(kb + o+ ks +2)004 2L\ (k+2)172  (k+2)3

T T R 1 1& 1 1
:EZ(k+2)2 1- L (1_(k+2)>:Ez(k+2)2(l_(k+2)n—2>

k+2

—~

n—3 oo o 1 1 e'e) 1 1 0 1
lim S =) — =
naocquklZ_: Z_: Z_: (ki + ko + k3 + 2)7+4 2/;:) (k+2)? 212;18
1 1 B 1
2\6 2) 12 2
Solution 5 by Albert Stadler, Herrliberg, Switzerland.
We have
0 0 0 0
= 1
kIZ_O kzz—lo ksz—:0 kl + ko + ks + 2 o Z k + 2 ad ki+hko+ks=k, ki kpk3=0
B i (k+1) (k+2)
=k +2)7 2

17



and

o0 o0 Q0 o0 0 w0

DI T B W R

q=0k;=0 k=0 k3=0 (kl + k2 + k + 2) q=0 =O k + 2
li(k ) 1
25 (k+2)7 1- 5
_1§: 2
25 (k+2° 122

Solution 6 by Brian Bradie, Department of Mathematics, Christopher Newport University,
Newport News, VA. The sums over &y, k,, and k3 can be expressed as

ii N ! 1i<j+1><j+z>
00 (ky + ky + k3 + 2)at4 24 (j+2)a+4
1 & j—1
- EZ q+3

where £(z) is the Riemann zeta function. Thus,

N

ZOZ_ Z_ Z (ks +k2+k3+2)‘”4 B %ZO(“"“)_M”))
R0
- % <% - {(n)> -
Finally,
g ¢le) =
SO

w

n—

. R n 1
lim 3, 25 2, 2, k1+k2+kg+2)q+4:ﬁ_§'

q=0k1=0 k=0 k3=0

Solution 7 by by G. C. Greubel, Newport News, VA.

Let
I=1mS,

n—0o0

18



where

0 ee} o0
Sn = 2, 2. Z (ki + ky + k3 + 2)7+4°

Using

.1 = ! foo e X dr

then

By making the change of variable u = e’ the integral becomes

I:Jo <1 —u+uln(u) — ! lnz(u)> a iuu)3

which leads to

(1—u) —|—2uln( ) —u? In*(u)  Lix(1 —u) 1
4(1—u)? 2 .
(Lio(1) — 1) + lim 2d-w +42(L; liltt))z_ @ 1)
(2 )

1
2
_¢

which is the desired result. This gives

n—3

. 0w 0 © §<2)_1
JLTO;OMZ_:M;Z k1+k2+k3+2)1+4: 2

19




Solution 8 by by Ivan Hadinata, Senior High School 1 Jember, Jember, Indonesia.

Observe that whenever k; + k, + k3 + 2 > 1, we have
1
(kitkathks+2)7 1

o8]
Z:: k1+k2+k3+2)q+4 - | - e (ki thk ks +2P3 (ki ko ks + 1)

Thus, the initial limit in the problem equals

0 0 0 1
k]z—lokzz—lokgz—:() (kl +k2+k3 +2)3(k1 +k2 +k3 + 1)
and this expression is equivalent with

= 1
=2 2 (@+23a+1)

a=0 ki +ky+ks=a
ki, ko, ks € Ny

After that, we note that (by Stars and Bars theorem) the number of triples (ki, k», k3) of non-negative

. e : +2 .
integers satisfying k| + k, + k3 = a where a € Ny is (a ) ) . Thus, L can be rewritten as follows.

N

O]
| =

L= +§) -3 X e m 3@ -]

a=0 a:O

as desired.

Solution 9 by Péter Fiilop, Gyomro, Hungary.

Let’s start the first sum from 3:

n

Q0 0 Qa0
- hr&;k; 2. ), k1+k2+k3+2)q+1

0 k=0 3:0

>

‘P(l,q+1,k1+k2+2)

1. Introducing the Lerch transcendent and its integral represetation we get:

te k1+k2+2
CIPNT B

=3 k1 =0 k=

8

o

Exchanging order of the summation and integration first in case of k, then k;:

20



ee}
n e} _ a0
l‘q e t(kl+2)

lim — e e dt
n—00 Z J 'l —e? (e7)

q=3 k=0 0 k=0

—_—
1
1—et!

After performing the summation for k,, k; we get the following integral:

< n 2t
14 -
limJ r_¢ dr
e P
0 q

Let’s change the order of the summation and integration:

S r
2. Using that lim Z — = (e —1—1t— 5) we get the following intergral without sums:

n—0o0
— q:3 q.

Let’s substitute t = e~ *:

Integration by parts:

Following that u =

21



S = [1 —x+ xIn(x) — glnz(x)]ﬁ‘; + iof (ini();))zdx

3. In order to determine the value of S first we have to check the following limits
Applying the L’Hospital rule twice, we get this result:
lim ([1 —x + xIn(x) — : lnz(x)];> =0
x—1 2 2(1 —x)?
We can also applying the L’Hospital rule twice, we get the value of the limit

lijl(l) <[1 —x + xIn(x) — flﬁ(x)]%) — 1

2 1 — x)? 2
Now we have a simple expression:

l\.)l'~
-lkl

0J
d2x(a+b)

. Let’s use this fact in the integral part of S.
dadb |,_,—,

1
1 d2 J (x)a+b
- dx
4dadb ) (1 — x)?

0

|a:b:0

4. Itis trivial that In*(x) =

K B functi dit tion form B(1, a, b) i(l_b here (1 — b); is th
nown S function and its sumation form B(1,a,b) = » —————, where (1 — b); is the
Sk +a)’ ‘
I'(k+1—->b)
Pochhammer symbole: ————=
r'(1-0>)

L& pasbit-n,,, -+ (i =)
4dadp” Tl ™ 4 dadb k=0k'k+a+b+ 1)/ o

After perform the derivations we get:

o0

S |
Finally we get: § = 71T—2 -3 the statement is proved.
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Solution 10 by Yunyong Zhang, Chinaunicom, Yunnan, China.

1 —1)"m !
First we note that f (In" x) x"dx = u
0 (I’L + l)m—l—l

Letm=qg+3,n=k + k,+ ks + 1 then

| [S(l) <lnq+3 x) xk1+k2+k3+1dx] (_1)q+3
(kl +k2+k3+2)q+4 a (C]+3)!
(_1)q+3 1
_ f <lnq+3 .X) xk1+k2+k3+ldx'
(g +3)!Jo

8

S WM]
dx

1n=3
S = limJ Z (=17 <1nq+3 x) x|:k1—0k2—0k3—0
0 .

=0 Jo = (g +3)!
in which ;
00 1 3
ZZZxk1+k2+k3_ Tk :( > ‘
=0 ky=0 k3= k3=0 I—x
So
1n-3 (_1)q+3 <h’1q+3 X) .x — _ _lnx>q+3
S =1 li dx.
HLTCO;)(qH)! T z:: 1= xp(g+3)1°"
Since X
< (=Inx)43 T 1,—1 1
Z( nx)‘ = (n+ ‘ nx)——ln2x+lnx—1,
= (g +3)! xn! 2
then X
1 n—
I'rn+1,-1 1
S = lim Z al 3l (n nx)—1n2x+lnx1]dx.
n—w J, q:O( — X) xn! 2
Since r o
fim 2t Lo
n—>00 n!
then

N L., 7 1
:JZ e < Eln x+lnx—1>dxzﬁ_§_

Also solved by Moti Levy, Rehovot, Israel; and the problem proposer.
e 5713 Proposed by Sedn M. Stewart, Physical Science and Engineering Division, King Abdullah
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University of Science and Technology, Thuwal, Saudi Arabia.

Prove

' log*(x) 7 n
—= Y dx =03 .
L1+x2+x4 o 94()+18\5

w
1
Here £(3) is Apéry’s constant defined by E =
n
n=1

Solution 1 by Yunyong Zhang, Chinaunicom, Yunnan, China.

Let 7 denote the given integral and write

1 2 1 2\ 112
1 I —x)1
I:Jﬁdx dex:h_b
0 0

T+ 2+ 0 1—x6
where R
In” x
I, = d
! fo 1 —x6 o
and
/ _Jl 21n’ x
2T 0 1—x6.
Since
! 2
Jx”ln2dx:
0 (n+1)°
and
1 i 6k
= x> for |x <1
1 —x6 P
then
1 1.2 0l
1
I =J a x6dx=ZJ x% 1n? xdx
o I—x =0 J0
= 2 1
- T~ 108 [91£(3) + 2V/37°]
k=0
and

24



Therefore

W
M8

l(6k42r E (6ki3)3]

% [84{( )+2f3n3}
7 Vs
=3¢ £(3) + 55

Solution 2 by by G. C. Greubel, Newport News, VA.

Using2a = 1 +i+v3and2b = 1 — i v/3, with the propertiesab = l,a +b = 1,a—b = i V/3,
then

1 1 1 1 1
1+ 2+ (x* 4+ a)(x* + D) T a—b (x2+b_x2+a)

then the integral in question becomes

I Jl In?(x) dx
0

I+ x2+x*

1 JI In(x)  In(x)
= — - dx
a—>b Jo \X*+b x*+a

Now using the integral result

"Tnudu 1 , 1 , 1
L 2+a  v-a Ll3(\/ja) — Lis (‘m)

then

It can now be seen that

an+1 _ prtl B (1 4 \/g)n-i-l o (1 —i \@)n-&-l
a—>b N i /320t

n =

25



which is sequence A010892(n) of the Online Encyclopedia of Integer Sequences (OEIS) and can
also be seen as the repeat of the six terms {1, 1,0, —1, —1,0}. With this in mind, then

216 33 23
_7¢B) | w2
9 343
This is the same as the desired result. With this result is can be stated that
U In?(x) dx n
~[1+xl+ﬁ §ﬁ) 18 /3"

Solution 3 by Brian Bradie, Department of Mathematics, Christopher Newport University,
Newport News, VA.

f log” x (1 —x?)log* x
S M N S P
o 1+ x2+x*

1 — x°6

1
f <x6k . x6k+2> log? x dx
0

{(6/(1 IE (6ki3)3}

<[ (5) -+ (3)]

where ¢, (x) is a polygamma function. It is known that

o ()<t -5

dx

Mss—

~
Il
=}

[
[\]
_ I

and

" (%) — _14£(3),

' log’x 1 1273 7 n
_ 8 Y - —168 = 23 :
L1+x2+x4 YT 206 §3) - V3 9§()+18\@
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Solution 4 by Michel Bataille, Rouen, France.
1 —x2

J_Jl logz(x)d _fl i 1 d ZJ 6n1 _i
N 0 1—x6 e 0 0 Og T Og B 6n+

n=

Let I be the integral. Since 1 + 24t = , we have I = J — K where

(=]

and
! X2 Ing( 6n-+2 6n+2 S
! (~1)"m!
(using the known formula J xFlog”(x)dx = m for integers k,m > 0, easily estab-
0
lished with the help of integrations by parts). It follows that I = 2§, — 2§5; where we set
0
1
Si=) ——=((=1,2,3,4,5,6).
! nz:;) (6n + j)? G )
1
Now, wehave £(3) =S| +S,+S3+S4+ S5+ 8¢, S6= s (3) and
1o | 1 1 7
Ss== ) ——= == 3) — = 3
’ 27;(2;1“)3 27 (g( ) ;( n)3> 3% 2700
1< 1 < 1 1 1 13
So+84=< —t ) | == 3) —={Q3) | = 3
2rUi TR (Z (3n + 1)3 ;)(3“2)3) 8 <4< )= 574 >> 1> 27°0)
91
sothat ;1 + S5 = ﬁg (3). To calculate S| — S5, we define the function f : R — R as follows:

f is odd, 2n-periodic, and for t € [0, 7], f(t) = nt — t*. Elementary calculations and Dirichlet’s
theorem on Fourier series yields

8 & sin( 2n+ )
= — teR).
HZ (2n+1 reR)

With t = g, we obtain
2

s s e
S, —8Ss=— .2 ¢(Z) = .
b \@8f(3) 1843
We deduce
I=(S,+8S S, —Ss)—2S u T u
— ($185)+ (81 59) =253 = TEl(3) + T~ 1l = 320 +

27



Solution 5 by Perfetti Paolo, dipartimento di matematica, Universita di “Tor Vergata'', Roma,
Italy.

1 2 ! 2\ 1102 1 w0
1 1 —x7)1
J de:f de:f(l_f)anxExﬁkdx:
01+x2+X4 0 1 —x° 0 pr

! o = 2 2
N R 6k _ (6k+2) g0 B _
JO n'x ) (% — ¥ Bdx = ) 6k + 17 (6k + 3)°

= pary
I A I
. 71§T(38) ) % [_216 - —182{(32)1g4\@7r3] _

1
¥(z) = (In F(z))/ and the value of ¢ <6) may be found here (entry (31))
https://mathworld.wolfram.com/PolygammaFunction.html

Solution 6 by Péter Fiilop, Gyomro, Hungary.

Steps of the proof:
1. Transformation of the integrand and performing the x = ° substitution.
d2t(a+b)
2. Applying the fact: In*() =
pplying the fact: In*(r) dadb la=b=0

3. Using the definition of 8 function and summation formulae of incomplete S function.

0
4. Determination of the Z —
k=0 (k + 5)3

0
5. Determination of the Z —
ico (k+ )
6. Calculating the value of trilogarithm function in z = —1 point (Li3(—1))
. Using polygamma function (¥, (z))

~

Steps:

1. Using the fact that:

We have the following:
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1
fx—lln

dx
0

And introducing the r = x° substitution we get:

1 1 :
I:if(ti—l)ln iy :iftz—ta <t)dt
0 0

tr—1 63 t—1

2. Based on the In’(¢) = equivalence the integral can be written as follows:

dadb |,_,_,

I
1 & (t—%-i-a-i-b _ t—g+a+b)d
= — t
63 dadb <J r—1 >|a;;o
0
0
3. Known g function and its sumation form (1, a, b) Z , where (1 — D), is the
Ik+1-b) . . :
Pochhammer symbole: w Using these in the integral we get:

PR (ﬁ(1+ £ 5.0) L+ +5,0))
= —— ~+a+b,0)—B(=-+a+b, =
63 dadb \" "2 6 lamb=0
1 & (i 1 i 1 )
6’dadb\ = k+3+a+b Sk+i+a+b/leio
After performing the derivation, we get that:
2 0 0
-2 +23)
27 = ( 2k +1 = 6k +1
0
4. Determination of the Z Y
k=0 (k + §>

£(3) can be written based on summation separated by even and odd numbers:

=2 k17 ;1 (2k)3

29



o0
5. Determination of the Z v
k=0 (k + 6>

Similar to the principle used in the previous point £(3) can be broken into six sums:

6 o 1
_;§(6k+n)3

6. Li3(—1) can also be broken into six sums, where Li3(—1) is the trilogarithm function in the

point (-1). It equals to —24(3). So

l’l

6 o©
Lir(-1 :"4 ZZ 6k+n

n=1 k=0
Let’s make the difference of £(3) and Li3(—1):
£(3) = Liz(—1) = 2 ST, 1 . -
= ( 6k+ Z;)(6k+3)3 ;)(6k+5)3
|
27 8(( )

7. After performing the possible cancellations and introduce the polygamma function

= 2| Z T we get:

3642(3) = () ()

Applying the reflexion relation for polygamma functions:

1 d*(cot(nz)) sin(z2)
bl = g) = valg) = =G| - — -

52(2) = 8330 + ()

5
Put it back to into the place of 1/12(6) we get:

'/&(é) = —182{(3) — 4\/371'3 = 722 —
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The value of the sum can be calculated:
3

$ 1o, 2
= (6k+1)3 216 3643

Finally

7.(3

2 o S 7
I= 5 2y 2k+ Z6k+ T 108‘;() 1843

7T3

1843

Also solved by Albert Stadler, Herrliberg, Switzerland; Kaushik Mahanta, NIT Silchar, As-
sam, India; Moti Levy, Rehovot, Israel; and the problem proposer.

.
I= 6{(3) +

e 5714 Proposed by Peter Fulop, Gyomro, Hungary.

Prove

i (g=) -3 ()

Solution 1 by the Eagle Problem Solvers, Georgia Southern University, Statesboro, GA and
Savannah, GA.

We use the following well-known identity, see

https://en.wikipedia.org/wiki/Hyperbolic_functions. For any complex number z,

k=1
Thus

0 0

1 K+ 1
sinh(7) Zﬂl_[ (1 + ﬁ) znn ( ]:2_ ) ;
k=1 k=1
T ﬁ K
sinh(m) T \K+1)’

and




Solution 2 by Ulrich Abel, Technische Hochschule Mittelhessen, Friedberg, Germany.

Using the product formula for the sine
sin (nz) ﬁ - zZ
nz k?

and the relation sin (iz) = isinh (z) we obtain

0 o0
k 1

St~ Y
o VEE+1D o V1+k?

11 = . 1
=—5nH e

1 n(i

2

Solution 3 by Toyesh Prakash Sharma, Agra College, Agra, India.

As is well known,

from which we have for x = x:

which implies

s1nhﬂ:H<1+k2> ﬂ(‘/1+k2))
k

1 Vs = k <
= —In— =In — | =) In| —
2 sinhnm g<«/1+k2> 1; («/1+k2>

Solution 4 by Albert Stadler, Herrliberg, Switzerland.
By the product representation of the hyperbolic sine, e.g.,

https://en.wikipedia.org/wiki/Hyperbolic_functions, we have

s1nh (mx) ﬁ 1+
=1 e
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Hence

Solution 5 by Angel Plaza, Universidad de Las Palmas de Gran Canaria, Spain.
The identity to prove may be written as

ﬁ k? _ T
k41  sinh(m)’

k=1

By using Euler’s product formula for sin z,

. o0 2
sin z Z
L | | 1 —

< k=1 ( WTZZZ)

ﬁkz_ i 2w m

it follows that

1K+ 1 sin(mi) e"—e”  sinh(n)

Solution 6 by Brian D. Beasley, Presbyterian College, Clinton, SC.

We rewrite the left side of the given equation as

= k 1 & K2 1 I
In| —1| == In = —1In .
]; («/k2+1> 2; <k2+1> 2 (sz-i-l)

Then it suffices to show that

So we apply Euler’s formula, which states that for any complex number z,

Z
i = | | .
sin(7z) 7rzk | ( 2)

Substituting z = i and noting that sin(ri) = i sinh(nr) yields the desired result.
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Solution 7 by Brian Bradie, Department of Mathematics, Christopher Newport University,
Newport News, VA.

First,

o0 0
k 1 k? 1
Py K+ 1 24 k*+1 2

Next,

Replacing x with imx and using that sin i@ = i sinh 6 yields

= x? sin(irx)  sinhmx

[[{1+5 ]| =—F—= :
k? inx nx

0

Hk2+1 _ sinh 7

With x = 1, this becomes

2
P k T

o0

k 1 b4
Zln 2— :Eln nh .
P V2 +1 sinh

Solution 8 by G. C. Greubel, News, VA.

Thus,

The sum begins as

= k = k 1
S=YIn|——— ] =1In — | ==
,; <x/k2+1> Q] k2+1> 2

The product takes the form

T
sinh(7r)’

= r(1+ ) =

This leads to




which is the desired result.
This result can be extended to

B cs) -1 i)

The proof follows, with use of some of the efforts in the main problem,

I
18

k
In| ——1 =
(\/k2+x2> <H \/k2+x2)
oy K

2 NT

[ 1im #(m+1) \F(l.—% ix)|
m—o  |[T(m+1+ix)?

In(|T(1 +ix)|?)

n (i),

When x = 1 the desired result of the main problem is obtained.

~
Il
—_

| =

N = N = N =

Solution 9 by Ivan Hadinata, Senior High School 1 Jember, Jember, Indonesia.

Weierstrass factorization of sinh(x) is as follows:

sinh(x) = xn (1 + kf—;) ......... (1)

By setting x := m to (1), we obtain that

n - 1 = k ’ n - k
ww () -1(ws) = @) -2 ()

T8
=
N

P
S|
1‘

—
v
|
N =
5
A~

«z

=
=
_

Solution 10 by Michel Bataille, Rouen, France.

We use the following well-known result:

ﬁ (1 - —) = Sinjsz) (zeC, z#0).

n=1
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With z = i, this gives

R 1 sin(mi)  sinh(n)
1 1+ = | = = .
im[](1e) =50 =™
Thus

z 1
= lim In
n—o0 =1 1+ki2
=1 anl !
= Jim 2, In 1
k=1 1 + 2
. k
= lim In| ——
IHOOZ (x/l +k2>

and the result follows.

Solution 11 by Perfetti Paolo, dipartimento di matematica, Universitg di ‘“Tor Vergata'',
Roma, Italy.

Now set z = 2

hence

IR R n
lim = 1 — 1
) nka2+1 2 n<smhn>

=1
Solution 12 Yunyong Zhang, Chinaunicom, Yunnan, China.
0 0
1. K+1 1 1 1 1
LHS = Z =57 =—§1n(1+ﬁ>=—§1nﬂ(1+ﬁ).
sinx ﬁ | x?
x o k*n2 |’

1
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then, for x = ni:

We thus conclude

Also solved by Moti Levy, Rehovot, Israel; the problem proposer.

Editor’s Statement: It goes without saying that the problem proposers, as well as the solution
proposers, are the élan vital of the Problems/Solutions Section of SSMJ. As the editor of this Sec-
tion of the Journal, I consider myself fortunate to be in a position to receive, compile and organize
a wealth of proposed ingenious problems and solutions intended for online publication. My un-
wavering gratitude goes to all the amazingly creative contributors. We come together from across
continents because we find intellectual value, joy and satisfaction in mathematical problems, both
in their creation as well as their solution. So that our collective efforts serve us well, I kindly ask
all contributors to adhere to the following guidelines. As you peruse below, you may construe that
the guidelines amount to a lot of work. But, as the samples show, there’s not much to do. Your
cooperation is much appreciated!

Keep in mind that the examples given below are your best guide!

Formats, Styles and Recommendations

When submitting proposed problem(s) or solution(s), please send both LaTeX document and pdf
document of your proposed problem(s) or solution(s). There are ways (discoverable from the in-
ternet) to convert from Word to proper LaTeX code. Porposals without a proper LaTeX document
will not be published regrettably.

Regarding Proposed Solutions:

Below is the FILENAME format for all the documents of your proposed solution(s).
#ProblemNumber_FirstName_LastName_Solution_SSM]J

e FirstName stands for YOUR first name.
e [astName stands for YOUR last name.

Examples:
#1234 _Max_Planck_Solution_SSMJ
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#9876_Charles_Darwin_Solution_SSMJ

Please note that every problem number is preceded by the sign # .

All you have to do is copy the FILENAME format (or an example below it), paste it and then
modify portions of it to your specs.

Please adopt the following structure, in the order shown, for the presentation of your solution:

1. On top of the first page of your solution, begin with the phrase:
“Proposed Solution to ##*** SSMJ”

where the string of four astrisks represents the problem number.

2. On the second line, write
“Solution proposed by [your First Name, your Last Name]”,

followed by your affiliation, city, country, all on the same linear string of words. Please see the
example below. Make sure you do the same for your collaborator(s).

3. On a new line, state the problem proposer’s name, affiliation, city and country, just as it ap-
pears published in the Problems/Solutions section.

4. On a new line below the above, write in bold type: “Statement of the Problem”.

5. Below the latter, state the problem. Please make sure the statement of your problem (unlike
the preceding item) is not in bold type.

6. Below the statement of the problem, write in bold type: “Solution of the Problem”.
7. Below the latter, show the entire solution of the problem.

Here is a sample for the above-stated format for proposed solutions:

Proposed solution to #1234 SSMJ

Solution proposed by Emmy Noether, University of Gottingen, Lower Saxony, Ger-
many.

Problem proposed by Isaac Newton, Trinity College, Cambridge, England.

Statement of the problem:
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Regarding Proposed Problems:

For all your proposed problems, please adopt for all documents the following FILENAME for-
mat:

FirstName_LastName_ProposedProblem_SSMJ_YourGivenNumber_ProblemTitle

If you do not have a ProblemTitle, then leave that component as it already is (i.e., ProblemTitle).

The component YourGivenNumber is any UNIQUE 3-digit (or longer) number you like to give
to your problem.

Examples:
Max_Planck_ProposedProblem_SSMJ_314_HarmonicPatterns

Charles_Darwin_ProposedProblem_SSMJ_358_ProblemTitle

Please adopt the following structure, in the order shown, for the presentation of your pro-
posal:

1. On the top of first page of your proposal, begin with the phrase:
“Problem proposed to SSMJ”
2. On the second line, write
“Problem proposed by [your First Name, your Last Name]”,

followed by your affiliation, city, country all on the same linear string of words. Please see the
example below. Make sure you do the same for your collaborator(s) if any.

3. On a new line state the title of the problem, if any.
4. On a new line below the above, write in bold type: “Statement of the Problem”.

5. Below the latter, state the problem. Please make sure the statement of your problem (unlike
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the preceding item) is not in bold type.
6. Below the statement of the problem, write in bold type: “Solution of the Problem”.
7. Below the latter, show the entire solution of your problem.

Here is a sample for the above-stated format for proposed problems:

Problem proposed to SSMJ
Problem proposed by Isaac Newton, Trinity College, Cambridge, England.
Principia Mathematica (<— You may choose to not include a title.)

Statement of the problem:
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s+ & & Thank You! s s «
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