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I was going through an "article" on the "Buffalo Way", where the author said that one
should NEVER use the Buffalo Way for proving inequalities in actual real-time contests as it is
"highly inelengant". What is the reason behind this notion ? In Mathematics, there are a whole
lot of ways to attempt a given question. If the BW provides a proof for some inequality, then
why it is given the downvote ?[1]

As an answer to this question we will solve some inequalities by "’ Buffalo Way’’ (BW) method.

APPLICATION L. In [2], [3] and [5] was proved on many pages the following inequality:

If x,y,z,t >0, then:
(X+y+z+t)(Xyz+ xyt+ xzt+ yzt) > (-X+y+z+t)(x—y+z+t)(X+y—z+t)(x+y+z-t).

Solution: Here we proved the inequality in few lines ! We use "’Buffalo Way” (BW) method —
see also [5]. We make substitutions:

(1) X =min {x, Y, z,t}, y=X+U,Z=X+V,t =X+Ww, wher u,v,w>0.
The inequality to prove becomes:
(B> u? =2> uv)x? +(4Z:u3 —2> uv(u+v) +2uvw)x+Z:u4 —2> u?v? +uvw(u +Vv+Ww) >0.
We denote: A=3>u?-2>"uv, B=4>u®-2> uv(u+Vv)+2uvw,

C=>u*=2> utv? +uvwu+v+w); A=>u’+> (u-v)*>0.


https://brilliant.org/discussions/thread/the-buffalo-way/

ROMANIAN MATHEMATICAL MAGAZINE

Since > u® +3uvw— > uv(u +V) =0 (Schur) and ZM = Z(E+ XJ >6>5=
W vVou

= > uv(u+v)—5uvw=>0, we obtain

B =4 u® +3uvw— Y uv(u +V)) + 20O uv(u +Vv) —5uvw) > 0.

Schur MA-MG

By D u* +uvw(u+v+w) > Y uv(u?+v?) > 2> u’v? wededuce C>0.
APPLICATION II. If x,y,z,t >0, then:
A(x° + Y +2° +1°) +15(Xyz + Xyt + Xzt + yzt) > (X + y + 2 + 1)°,
(see the inequality 3 from [4], pag. 271).

Solution: Using (1) the inequality becomes

12x° +9> uv-x? +6>_uv- x +3(Z:u3 ->(u +v)uv+3uvw)2 0, which is true because

D u® => uv(u+v)+3uvw>0, (Schur).
. 11
APPLICATION L. If Xx,y,z,t>0si A > P then

A +y? +2° +t%) + (16 — A)(Xyz + Xyt + Xzt + yzt) > (X + y + z +1)°.
Solution: Using (1) the inequality becomes
(A-8)(B> u?-2> u)x+
+ (A=) u® +3uvw— D uv(u +V)) + (4 —4)D_uv(u +V) — (42 —13)uvw > 0.

>0,(Schur)

Since (1—4)> uv(u+V) — (44 —13)uvw = uvw{(/l - 4)2[E 4 Xj 113 4,1} >
v u
> UvW(64 — 24 +13—-41) = (24 —11)uvw > 0, the inequality is proved.
Remark. For A4 =1—21 we obtain a problem proposed by Vasile Cartoaje (M.S. 2006).

APPLICATION IV. If X,y,2,t>0 si a, 8 € Rsuchthat o >4,a+ >163c+ B > 27, then
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a(x® +y® +2° +13) + B(Xyz + Xyt + Xzt + yzt) > (X + Yy + 2 + 1)°.
(see the inequality 41 from [4], pag. 374).

Solution: Using (1) the inequality becomes
Mo+ B-16)X° +3(a + f-16)> u-x2 +|Ba -12)3 u? + (28 -24)> uv|- x+
+(@—1)> u®+ (B-6uvw—3> uv(u+v) >0.

6a+4ﬂ=3a+ﬂ+3(a+ﬂ)>ﬁ>36 we deduce:
2 2 2 '

Since 3o+ 24 =
Ba—12)> u*+(28-24)> w = Ba+2£-36)> uv=0.
Since {(a—4)2(%+%)+ﬂ—3a—3} >6(ax—4)+pB-3a—3=3a+B-27=0,we obtain

(@—-1D U’ + (B-6)uvw—3D uv(u+V) = (@ —D)(O_u® +3uvw— > uv(u +v)) -

>0,(Schur)

— Ba —3uvw+ (@ =)D uv(u +V) + (B —B)uvw—3D uv(u +V) =

=(a-1)(>_u® +3uvw—> uv(u +v))+uvw{(a—4)2(%+5j+ﬁ—6—3a+3} >0.

>0,(Schur)

Hence, from above yields the given inequality.On BW method see also [6].
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