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�ABC

wA wB wC X |AX| |BX|
|CX| X

P F (X) = wA|AX|+ wB|BX|+ wC |CX|
F (P ) = min(F (X) : X ∈ R2)

P

P

P
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α̂ = ∠BPC β̂ = ∠APC γ̂ = ∠APB

P

�ABC

α ≤ α̂ β ≤ β̂ γ ≤ γ̂ P

P

�ABC

P α > α̂ P = A

P
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P P

P = P (α̂, β̂, γ̂)

α̂ = 2

√
w2

A − (wB − wC)2

(wB + wC)2 − w2
A

,

β̂ = 2

√
w2

B − (wA − wC)2

(wA + wC)2 − w2
B

,

γ̂ = 2

√
w2

C − (wA − wB)2

(wA + wB)2 − w2
C

.

a = b wA = wB = 1 P �ABC

TABP =
c2 · wC

4
√

4 − w2
C

,

TCAP = TBCP =
c

4

[√
a2 −

(c

2

)2

− c · wC

2
√

4 − w2
C

]
.
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S =
a2 − b2

|BP | − |AP | =
a2 − c2

|CP | − |AP | =
b2 − c2

|CP | − |BP | .

S = a
√

3 = b
√

3 = c
√

3

AC BC AP BP PC

C = l · f(t) l

f(t) PC

wA ≡ f(tA) wB ≡ f(tB) tA A tB B

M 0 ≤ M ≤ 1
wC

wC ≤ f(tA) + f(tB) wC ≥ max(f(tA), f(tB))

M

wC

wC = (1 − M) min(wA, wB) + max(wA, wB)



P

M ≥
wA + wB −

√
(wB−wA)2+(wB+wA)2 cot(γ

2
)2√

1+cot(γ
2
)2

min(wA, wB)

γ AC BC

M

AC BC γ

γmax = 2

√
2 − M

M
· 2 max(wA, wB) − M min(wA, wB)

2 max(wA, wB) + (2 − M) min(wA, wB)

γ > 2
3
π 0 ≤ M ≤ 1

γ < 1
2
π 0 ≤ M ≤ 1

G = 1

Gmax = M
min(wA, wB)

wA + wB

.

γ

G(γ) ≤ Gmax

(
1 − γ

γmax

)
.

max(wA, wB) min(wA, wB)



max(wA,wB)
min(wA,wB)

< 10

max
α,β

G(γ) ≈ Gmax

[
ϑ1

(
γ

γmax

)2

− ϑ2
γ

γmax

+ 1

]
,

ϑ1 = 1 − M

(
0.0846 + 0.0679

max(wA, wB)

min(wA, wB)

)
,

ϑ2 = 2 − M

(
0.0503 + 0.0691

max(wA, wB)

min(wA, wB)

)
.
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