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Abstract: In this paper it is given proof Yff’s conjecture using convexity arguments.

Let the triangle ABC and the point Ω ∈ Int△ABC the have

Theorem: 2ω ≤ 3 ABC the Yff ′s inequality 1

∢ΩAB = ∢ΩBC = ∢ΩCA = ω

Proof: Following the sin theorem in the triangles: ΩAB,ΩBC and ΩCA to obtain:

sinω
sinB−ω

⋅ sinω
sinC−ω

⋅ sinω
sinA−ω

= ΩB
ΩA

⋅ ΩC
ΩB

⋅ ΩA
ΩC

= 1 to rezult::

sin3ω =sinA − ωsinB − ωsinC − ω 2

let fx =lnsinex − ω ;x ∈ lnω;∞

to obtain: f ′x =
excosex−ω
sinex−ω

and f ′′x =
excosex−ω−e2xsinex−ω⋅sinex−ω−e2xcos2ex−ω

sin2ex−ω
=

excosex−ωsinex−ω−e2x sin2ex−ω+cos2ex−ω

sin2ex−ω
=

=
excosex−ωsinex−ω−ex 

sin2ex−ω
≤ 0

let gx =cosex − ωsinex − ω − ex and

g′x = ex ⋅cos2ex − ω − ex ⋅sin2ex − ω − ex=

=excos2ex − 2ω − 1 ≤ 0 to rezult g it’s decreasing and x ≥ lnω to obtain:

gx ≤ glnω =cos0sin0 − ω = −ω < 0 , because e lnω = ω

to rezult of the function f it’s concave , acording the Jensen inequality to obtain:

lnsin(ex − ω +lnsin(ey − ω +lnsin(ez − ω ≤ 3 ⋅lnsin(e x+y+z

3
− ω ; 3

for x=lnA, y=lnB and z=lnC to obtain the inequality:

sinA − ωsinB − ωsinC − ω ≤sin3 3 ABC − ω 4



or ,sin3ω ≤sin3 3 ABC − ω to rezult sinω ≤sin3 3 ABC − ω

because the function sin it’s increasing for x ∈ 0; π
2

and well-known ω ≤ π
6
and 3 ABC − ω ∈ 0; A+B+C

3
− ω ⊂ 0; π

2


to obtain: ω ≤ 3 ABC − ω or 2ω ≤ 3 ABC the Yff’s inequality
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