A SIMPLE PROOF FOR MAHLER’S INEQUALITY
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Ifxy, 29, .., Tn,Y1,Y2,-- - Yn > 0;n € N;jn > 2 then:
V(@1 +y1) (2 + y2) > Vi + iy
V(@1 +y1) (w2 + y2) (w3 + y3) > Ya122ms + y1y2ys
V(@1 +y1) (@2 + y2) (@3 + y3) (T4 + Ya) > V1227324 + Y1Y2Y3Y4
V(e +y)(@a+ys) o (@n +yn) > Vo@s T+ /Y2 Yn
Proof.

1 To Ty AM-GM T1T2 ... Ty
+ +...+ > n-p
T1+y1 T2t Yo T+ Yn (1 +y1)(x2+y2) s (Tn + yn)

(1) Ty T T2 4 4 T S nNYrixre: ... Ty
Tty ratys  TutYn YV +y) (@2 +y2) o (Tn + Yn)
Analogous:
n ny/ . Un
Y1 T Y2 NI Y > Y1y2 Y
T1+yr T2+ Y2 Tn + Yn ’{/(xl +y)(xaty2) oo (Tn + Yn)
By adding (1); (2):
r1+ +w2+y2 Tn + Yn S n(YT1x2 . T+ Y1Y2 - Un)
T1+y1r z2t Y2 Tn +Yn {/(xl—l—yl)(mg—f—yg)-...~(mn—|—yn)
1414, . 411> ’n(\/xlx2---xn+ Y12 Yn)
for "n” times V (331 + yl)(x2 + y2) et (mn + yn)
S n(/T1T2 - T+ YY1Y2 - Yn)
B \/($1 +y) (@2 +y2) oo (Tn 4+ yn)
Y0 +y) (@2 +y2) oo (Tn +yn) > YT1Ta o T+ SY1Y2 o Un
Observations:
1.Ifyy =y2=... =y, =1 then:

YA +z) (A +ze) - (I ta,) > 1+ Y2122 -2y

(ITtz)A+az) .- (Ttan) = (1+ Yo x,)"
2. Ify1 =yo=... =y, = a then:

Vie+z)(a+z) ...-(a+zn) > a+ YTz ... Tn

(a+z1)(a+z2) ...(a+xp) > (a+ Y129 ... 2p)"

3. Ifyy = i;yzz L'...;y”:z—a then:

x2’
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YV TX1T2 ... Ty

1 1 1
\ (1‘1—|——)<J;2—|——> ~...~(33,L+—) > Yr1xe ... Ty +
I In

T2
1
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1 1 1 1 n
(L) et L)oot L) 2 b )
I To Tn VX122 ... Ty

4. Equality holds for:
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