ROMANIAN MATHEMATICAL MAGALZINE

If x,y,z € R then:
2(5—x—y—2)%>+14(x* + y* + z*) = 35
Proposed by Daniel Sitaru — Romania
Solution 1 by George Florin Serban-Romania

cBs (x+y+z)?
x2+yr+22 > %

S=x+y+z
2

14S

=>2-(5—S)2+14Zx222(5—s)2+ >35>
cyc

2

14S
= 50 — 205 + 25% + > 35 = 150 — 60S + 65> + 14S? > 105 =

= 2052 — 60S +45>0|:5
=452 -1254+9=>0=>(25-3) =0
true, (V)S € R
Then2 - (S—x—y—2)?> +14(x* + y* + z?) > 35,(V)x,y,z € R
Solution 2 by George Florin Serban-Romania
The second method:
2-5-x—-y-—2?%+14(x* +y*+2%) >35
2-(25—10Zx+(x+y+z)2+142x2 > 35

cyc cyc

50—202x+22x2+42xy+ 14zx2—3520

cyc cyc cyc cyc

16Zx2+42xy—202x+15 >0

cyc cyc cyc
3\2 3\2 3\2
(x+2y—E> +(y+Zz—E> +(z+2x—§) +
1,2 1\2 1\2
+11(X—E> +11(y—2> +11<Z—E) =

9 9
=x2+4y2+Z+4xy—6y—3x+y2+4zz+z+



ROMANIAN MATHEMATICAL MAGALZINE

11 11 11
+11x2 —11x+—+ 11y - 11y + —+ 1122 - 11z + — =
4 y 4
=16Zx2+42xy—202x+1520
cyc cyc cyc
3 2
true, because (x + 2y — E) >0,(VM)x,yeR
3\2 3\2
<y+Zz—E> 20;(V)y,zE]R,(z+2x—§) >0
1\2 . 1 1 1
(V)ye]Rl,(z—E) 20;(V)ze]R.Equahtynsnfx—5=y—5=Z—E=0

3 3 3
x+2y_2=y+zz—2=z+2x—§=0=>x=y=z=—€]R

Solution 3 by Ravi Prakash-New Delhi-India
26—-x—y—2)?+14(x®> +y?> +2%) > 35
© 2[25+x2 +y?2 + 22 —10x — 10y — 10z + 2xy + 2yz + 2zx| +
+14x? + 14y? + 142> > 35
© 16x% + 16y% + 162 + 4xy + 4yz + 4zx —
—20x+20y—-20z+15=>0
©34x*—4x+1)+34y* —4y+1)+34z2-4z+1) +
+2(1 +x% + y? + 2xy — 2x — 2y) +
+2(1+y? + 2%+ 2yz—2y—2z) +
+2(1+ 22 +x2+2zx—2z-2x) 20 3[2x—1)>+ 2y — 1?2+ (2z—-1)?] +
+2[1-x-y)?+A-y-2?*+(1-z-x?2]=0

which is true and equality when x =y =z = %
Solution 4 by Khaled Abd Imouti-Damascus-Syria
25-(x+y+ z))2 + 14(x? + y* + z?) é 35
2[25-10(x +y+2) + (x?2 + y* + z%) + 2(xy + yz + zx)]| + 14(x? + y? + z?) é 35

?
16 (x> +y*+2z))+4(xy+yz+2zx)—20(x+y+2z)+15>0
2 B ¥

?
P, =16A+4B—20y+15>0
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but: (x + y + 2)* = x2 + y?> + 22 + 2(xy + yz + zx)
y? = A + 2B, but B < A (Cauchy Schwarz inequality)

y' -4
2

1
Y2 <34,A> §y2,B =

y>-A
P1=164+4("—

)—20y+1520

P;=16A+2(y>—A4)—20y+15=>0
P, =2y>—20y+144+15>0
15\ ?
P1=2(y2—10y+7A+7)20

1,2 g 2 _ 72+ 15 102 _ 15
Azyhsol 22(Y2— 10y + 292 + 2, 1 2 2(F¥? — 10y +3)
15

2= 100 4(9)(:

)= 100 - 100 = 0.50: % — 10y + = 2 0,vy € R

and then: [; > 0



