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Problem W6.

Evaluate:

i 2(5n +2)
— (n+1)( 2n—|—1)(4n+1)
Solution by Florica Anastase and Adrian Popa, Romania
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It is known that:

sty ==+ (2o 1)

Hence,

V@) =+ (rlz_niQ):_Zni2:w<2)+’y_zvlz

n=1




2 BY FLORICA ANASTASE
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Problem W13.
Let ro, 7, and 7. be the length of the radii of excircles of a triangle AABC with
circumradiu R and inradius r. Let a,b and ¢ be the length of the sides of AABC.

Prove that:
a? b2 2

TaTh

>2

TaTbh TpTc

Solution by Florica Anastase, Romania

Using Bergstrom’s Inequality, we have:
2 2 2 Bergstrom 2
b ¢ N (a+b+c)

ToTe + Tela +Talh

a

TaTbh TpTc TaTh
452
> ;
ToTe + Telq + TaTh
Now, using identities r, = %, re = % and r. = S—ch, it follows that:
F? F? F?
+ =
(s—a)(s—0b)

TpTe + Tcla + Talh = (s —b)(s —c) + (s—c)(s—a)

= (s—a)(s—b)(s—c)

From (1) and (2), we get:
a? b? c
t—t—2>2
TaTp TpTc TaTb

Problem W 15.
Let be the sequences (ay)n>1, (by)n>:

~ 1 . bn—i—l
Apn = ZarctanTﬂ and nh_}n;lO n- bn =b € RJ’_
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Compute:

Solution by Florica Anastase, Romania

Using the well-known formulae

a—p
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we get:
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Adding from k =1 to n, to obtain:
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Now, we have:
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From (1) and (2), it follows that:
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Problem W 17.

If x,y,2 > 0 and A;B1C1, A3 B>Cy are two triangles with the circumradius R,
respectively Ry then holds the following inequality:

Tr+y y+z n z+x N 2V/3
z\/alag x\/blbg y\/C102 - \/R1R2

Solution by Florica Anastase, Romania

x4y n y+z Z+x AC;M 2\/xy 2,/yz 2\/zx AC>¥M
Zy/a1a9 T+/b1bs Yy/Cc1Cca  — z /aiag z+/b1bs Y4/C1C2

S8xyz 6
2 3 . 3 = =
\/xyzvam% Vhibsbs S/ s - v/5iabs



BY FLORICA ANASTASE

6 6 Euler
= = >
YVARFIVAR,F,  /\VARir1s1VA4Raras2
6 6 Mitrinovic
> >
\*/\/45111;151\/432

%32 i/\/2R%81\/2R332

6
> —
oo (44 o (43
6

_ _ 2V
V/3v3R:-3v3Ry VT

Problem W26.
If a,b,c > 0 then:
(a”b“c‘)m +(ab-bc~c‘1)m +(ac-b“-cb)m <a+b+c
Solution by Florica Anastase, Romania
Let us denote: m = a + b+ ¢, then:
(aa . bb . cc)ﬁ + (ab LBe - Ca)ﬁ + (ac . b Cb)m _

=am-b
Sa2—|—b2—|—62

3o
3

ab 4+ bc + ca
_|_
m m
Equality holds for a = b = c.
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.em 4+ qm -bhmo-em <
n ab+bc+ca  (a+b+c)?
m m

=a+b+c
Problem W38.

In AABC};a,b,c € (0,1). Prove that:

(s—2)2+r*+4rR—-1 S 3
(s=1)2+724+4R(r—s) —

VA-a)(1-b)(1-0)

Solution by Florica Anastase-Romania

Let f(x) = 2® — 2s2% + (s> +r? + 4rR)x — 4sr R then f(z) = (z—a)(z —b)(z —¢)
and f'(z) = 322 — 4sz + s + r? + 4rR. Hence, we have:

fllx) 1 1 1

f(x) _x—a+x—b+3:—c

a1 1 1 3
f(1) I A g
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f(x) 322 —dsx + s +r2 + 4R
f(z) a3 —2sa? 4 (s +r2 + 4rR)x — 4srR
(1) 3—4s+s2+r?+4rR (s—=2)2+r*+4rR-1

= = (1T
F() 1—2s+s2+1r24+4Rr —4Rrs (s—1)2+r2+4R(r—s)’( )

From (I) and (I1), it follows that:
(s—2)2+7r>+4rR—1 S 3
(s=124+r*+4R(r—s) — /(1 —a)(1-b)(1—c)

Problem W40.

In a tetrahedron ABC D let be r the radius of inscribed sphere and r 4,75, rc,rp

radii of exinscribed spheres. Prove that:
2ra—r 2rp—r 2rc—r 2’1"D—7’>12
2rao+r 2rg4+r 2rc+r 2rp+r = 5

Solution by Florica Anastase-Romania

‘We known that:

Then,
1 2 1 2rp—r
cye TA A T TA TrA
1 1 2 1 2ra+r
TA A N T TA a rrA

Hence, it follows that:
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%+L Z( 2+L

cyc rA cyc r TA
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cyc
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Therefore,

2rp—1r _ 32
4 > —
Jr%;?TA-i-T_ 5

So, we get:
2ra—r 2rp—r 2rgc—r 2TD—T>12
2rao4+r 2rg4+r 2rc+r 2rp+r = 5




