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PROBLEMS FOR JUNIORS

JP.271. If a,b,c > 0;abc = a + b + c + 2 then:
(2a+1)2+ (26 +1)> 4+ (2¢+1)2> 175

Proposed by Marin Chirciu - Romania

JP.272. If a,b,c, A > 0;a% + b2 + ¢ = 1 then:

1 <ay1+4 Abec+ b1+ Aea + cv/1+ Aab < +/3+ A

Proposed by Hung Nguyen Viet - Vietnam

JP.273. If a,b,c > 0 then:
a® +b3 4¢3 ab—l—bc—l—ca>2(a2—|—b2—|—cz)
3abc a?24+b24+c2 — ab+bc+ ca
Proposed by Hung Nguyen Viet - Vietnam

JP.274. If x,y,z > 0,z +y + z = 1;n > 2 then:
(n+1)(zy + yz + zz) < n(z? + y? + 22) + 9zy=

Proposed by Marin Chirciu - Romania

JP.275. If in AABC, b? + ¢? = 3a? then:

2 bc+wb+wc<1+r
hao V-5 ~ hy  hc R

Proposed by Daniel Sitaru - Romania

JP.276. In AABC the following relationship holds:
3—n n nr a? n b2 n c? < 3R.
2 R ~b24+c¢2 c24+a2 a2+b2 — 4r’

Proposed by Marin Chirciu - Romania

n>—1

JP.277. In AABC the following relationship holds:

1< o) o) i) <2

— \mp +me me + Mg mq +my/ T 2r
Proposed by Marin Chirciu - Romania
1




Romanian Mathematical Magazine Winter Edition 2020

JP.278. Solve for real numbers (a > 0; fixed):

V/3x2 — 3x + 1+ 4v/4x3 — 324 = az® + (1 — 5a)x + 4a + 4

Proposed by Marin Chirciu - Romania

JP.279. In AABC the following relationship holds:
1 1 1 1

ra(Tq + 27p) + ro(Tp + 27¢) + re(re + 2rg) — 972
Proposed by Hung Nguyen Viet - Vietnam

JP.280. In AABC the following relationship holds:

{rang + {frinz + frarz < 5200 (4R+r)2

Proposed by Hung Nguyen Viet - Vietnam

JP.281. If a,b,c > 0;abc = 1 then:
b 2 b 2 2
(@+b? O+ (cra? oo
vaz+b> Vb2 +c? Ve? +a?
Proposed by Nguyen Viet Hung - Vietnam

JP.282. If a,b,c > 1 then:
loga - logb - logc - (log, e + log, e + log, €)? > 3 log(abc)

Proposed by Daniel Sitaru - Romania

JP.283. If a,b,c € R then:
27
2 in? in? b) < —
Zsm a-l—Zsm (a+b) < 1

cyc cyc

Proposed by Daniel Sitaru - Romania

JP.284. In acute AABC the following relationship holds:
in2A in2B in2C 2
V/sin —|—\/sm —|—\/sm > 2(1_'_1) _ 4
Vtan A + vtan B 4+ vtan C

R

Proposed by Marian Ursarescu - Romania

JP.285. In AABC the following relationship holds:
2 2 2
Ta T4 e > 5v3
mp, Me Mg

Proposed by Marian Ursarescu - Romania
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PROBLEMS FOR SENIORS

SP.271. Ifal,az,...,an>O;a1a2-...-an=1;)\2%then:
1 1 1

n R SCL1-|—(12-|- + an
Atar A+az A+ an A+1

Proposed by Marin Chirciu - Romania

SP.272. In AABC the following relationship holds:

< < —
- 2 + a2 + b2 — Ar

Proposed by George Apostolopoulos - Greece

n
3 Ta + 7o Ty + e e + 7q 3 (R2 )

=

SP.273. If x,y € R then:

1
sin? z + cos* x sin? Y+ cos? z cos? y > 3

When does the equality holds?

Proposed by Daniel Sitaru - Romania

SP.274. If in AABC;s = % then the following relationship holds:
a-ea —I-b-e% +c-ee > eMatmotme

Proposed by Daniel Sitaru - Romania

SP.275. In AABC the following relationship holds:
a+b 2 b+e¢ 2 c+a 2
Gretom) * Gagnd) + o) 24

Mg + My mp + M Mme + Mg

Proposed by Hung Nguyen Viet - Vietnam

SP.276. If x,y,z > 0;n > 1 then:

Z (nx 4+ y)(nx + 2) > (n 4+ 1)2 Zy—l—z
cyc Yz 2 cyc

Proposed by Marin Chirciu - Romania
SP.277. In AABC the following relationship holds:
R\2 sin A sin A\ 3
2By () ) >3
2r % sin B + sinC/ —

Proposed by George Apostolopoulos - Greece
©Daniel Sitaru, ISSN-L 2501-0099 3
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2 p— —
SP.278. Let be f : [,%] — R; f(z) = Lo 20 —lin > 2.
Find Imf.

Proposed by Marin Chirciu - Romania

SP.279. If in AABC;w - Brocard angle then the following rela-
tionship holds:

1 WaWpWe 2 cos w
2sinw — hqohyhe — /3
Proposed by Vasile Jiglau - Romania

SP.280. If z,y,z > 0; {z}° + {y}° + {2}° = & then:
x” (2] {z} + 9" [y] - {y} + 27 [2] - {=} < 64([2]° + [y]° + [2]°) + 1

{z} = = — [z]; [*] - great integer function

Proposed by Daniel Sitaru - Romania

SP.281. If x € (0, %);a,b > 0 then:

(5 (D™ (o + (D= )< fs+2)

Proposed by Daniel Sitaru - Romania

SP.282. If in AABC; H - orthocentre; HD, HE, HF bisectors of
angles BHC,CH A respectively AHB; D € (BC); E € (CA);
F € (AB) then the following relationship holds:
[DEF] 2
>13(=) -3
[ABC] — R

Proposed by Marian Ursarescu - Romania

SP.283. Find z,y > 0 such that:

z ./3 N \5/5 10
Vy x 3 /337500

Proposed by Daniel Sitaru - Romania

SP.284. In AABC the following relationship holds:
1 1 n 1 N 1 < R? — 3r?
3R?2 ~ (ra+1mp)2  (ro+7e)?2 (ret71e)? T 1274

Proposed by George Apostolopoulos - Greece
4 ©Daniel Sitaru, ISSN-L 2501-0099
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SP.285. In AABC the following relationship holds:
3 h h h 3
l < a + b + c <=
R~ ro+rec retra ratry 2

Proposed by George Apostolopoulos - Greece

UNDERGRADUATE
PROBLEMS

UP.271. If 0 < a < b < 7 then:

/ab /ab /ab (cos (% _ 33) cos (% — y) cos (% — z))dﬁcdydz >
> sin®(b + a) - sin®(b — a)

Proposed by Daniel Sitaru - Romania

UP.272. Prove without softs:

/4 /4 /4(tan(\3/ccyz))3dwdydz <
o Jo Jo

Proposed by Florentin Visescu - Romania

log® 2

UP.273. In acute AABC the following relationship holds:
tan(v AB) + tan(v BC) 4 tan(vCA) < tan A 4 tan B 4 tan C

Proposed by Florentin Visescu - Romania

1[N 1 (N —1H" (N
UP.274. If w =1 — 3 <1> + 5 (2) + ...+ (2n_21 <n> then find:

o= tim (14 m)7

Proposed by Florica Anastase - Romania

UP.275. Find:
1 n 1 7 k
i=1j=1k=11=1

Proposed by Daniel Sitaru - Romania
©Daniel Sitaru, ISSN-L 2501-0099 )
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UP.276. Find:
n 1 7 k 1
0= i (333 (rianr)
i=1j=1k=11=1
Proposed by Daniel Sitaru - Romania
UP.277. Find:

Zl<'<'<k< 3 1
Q= lim ( - "(V(’”"”2>>

efn

n—oo

Proposed by Marian Ursarescu - Romania

UP.278. If a,b € R then:
b rb 1
/ / (cosx cosy cos(x + y))dzdy + g(b —a)?>0

Proposed by Daniel Sitaru - Romania

UP.279. If a > 05 f : (0,00) — (0,00);limy o0 (W) =b>0
and exists limfc_mo((f(a:))% - %) then find:

= mli—>r§o<((1‘(:v + 2))#1 — (P(z+ 1))2)”'(f(m))m>

Proposed by D.M. Batinetu - Giurgiu, Neculai Stanciu - Romania

UP.280. Let a,b,c be sides in AABC; (xn)n>13 (Yn)n>15 (Zn)n>1
sequences of positive numbers such that:

z
lim (zp41 — ©n) = a; lim (yn+1) = b; lim ( n+1> =c

n—oco n—oo\ NY, n—=o0\ Nzp
Prove that:
lig [ En VUnt e YYnZat Ta - YZa ) 4v/3F
n—00 n?2 - e

Proposed by D.M. Batinetu - Giurgiu, Neculai Stanciu - Romania

UP.281. If (an)n>1 C (0,00);limy o0 (o3t:) = a > 0;

n2.an
T1 = A1;T2 = G14/025T3 = A1 * /A2 /A3, ,
Ty = a1 /azdag ... Ya, then find:

. ((nt1)®  wd
Q= lim —
n—-o0 n an—i—l o /;pn

Proposed by D.M. Batinelu - Giurgiu, Daniel Sitaru - Romania
6 ©Daniel Sitaru, ISSN-L 2501-0099
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UP.282. If m,p,r,s,t > 0; (an)n21; (bn)nzl; (cn)nZI C (0, 00);

lim <M):a>0; 1im(b”+1):b>0;

n—oo\ @, * n’ n—o00 b'n, . ns
. Cn+1 — Cn
lim <7) = ¢ > 0 then:
n—oo nt

n—0o0

Cn+]_ . n—{—‘l/ a?_'_l M bfl—'—l Cn . \n/ CLZ‘ . bg am . bp - C
1' — =
1m (n + 1)m'r‘+ps+t nmr+ps+t (t _|_ 1) . em'r’—i—ps

Proposed by D.M. Batinetu - Giurgiu, Neculai Stanciu - Romania

UP.283. In AABC the following relationship holds:
h h h 1
r < a + b + c <
4R* ~ a?(b+c¢)?2  b%(c+a)?  c2(a+b)? ~ 64r3
Proposed by George Apostolopoulos - Greece

UP.284. In AABC the following relationship holds:

F b
s <) - < V3
12R?2(R — ) (2a2 4+ b2+ c2)(b+c) — 167

cyc

Proposed by George Apostolopoulos - Greece

UP.285. In AABC the following relationship holds:
15 3R? w2 w? w?  9R

<7_ )R<J+7+7c<7

2 4r2 ~ hg hp he = 2

Proposed by George Apostolopoulos - Greece

MATHEMATICS DEPARTMENT, ”"THEODOR COSTESCU” NATIONAL Econowmic, COL-
LEGE DROBETA TURNU - SEVERIN, ROMANTIA
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