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Assume that ε2 =
√

25σ3

864ρ
< ε < ε4 =

√
13σ3

400ρ
. We recall the assertion (3.30):

for 0 < u < p2,

U(u) ≡
[
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εp32
− 120σN

ε (p2 + u)

]
Dp2 + 3 (1 + 4N)Ap2
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]
Bp2 > 0, (3.30)

where Ap2 ≡ ε (p42 − u4), Bp2 ≡ σ (p32 − u3) , Dp2 ≡ ρ (p2 − u) , and

N ≡ − εp2
3εp2 − σ

.

Proof of assertion (3.30). By Lemma 3.2 in [1], we have that

p32 =
σp22 − ρ

2ε
and N = − εp2

3εp2 − σ
< −1. (1)

Since p2 < σ/(2ε) and N < 0, we compute and observe that, for u > 0,
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N < 0. (2)

By (1) and (2), we compute and observe that, for 0 < u < p2,
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∂u4
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=
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). (3)

By Lemma 3.4(iv) in [1], we have that
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< p2 <
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. (4)

By (1), (3), and (4), we observe that, for 0 < u < p2,

∂3U(u)
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<

∂3U(u)

∂u3
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=
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[
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Similarly, by (1), (4), and (5), we compute and observe that, for 0 < u < p2,
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So by (1), we compute and observe that, for 0 < u < p2,
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It follows that U(u) is a strictly decreasing function of u on (0, p2). Clearly,
U(p2) = 0. So U(u) > U(p2) = 0 for 0 < u < p2. Then (3.30) holds.
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