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Answer

(a) I +
∫ 1

0
e−xt

3
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Clearly

h(t) = −t3

h′(t) = −3t2 ⇒ t = 0 is a stationary point
h′′(t) = −6t
h′′′(t) = −6

Locally the h(t) is obviously cubic rather than quadratic. This will
alter the twist angle.

Twist: h(t = 0) = 0
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Re(−ixt3) < 0 x→ +∞
t = reiθ

Re(ixr3e3iθ) < 0
⇒ − sin 3θ < 0
sin 3θ > 0

Now there are 3 valleys around t = 0 (only 2 for a quadratic case).

Angle of twist from

Im(−xt3) = 0
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to be in the correct valley
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Thus we have the twist:

PICTURE
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As above, the angle of twist is +
π

6
, and we set u = −it3.

⇒ I ∼
∫
∞

0

e−xu
√
t

du

(−3it2)

=
∫
∞

0

e−xu du

−3i( u
−i
)

2
3 (

u

−i
)

1
6

︸ ︷︷ ︸

=
√
t

=
1

−3i

∫
∞

0

e−xu

u
5
6

du(−i)
2
3
+ 1

6

=
i

3(i)
5
6

∫
∞

0

e−xu

u
5
6

du

=
(ei

π

2 )

3

Γ(1
6
)

x
1
6

by Γ-function definition

=
ei

π

2

3x
1
6

Γ
(
1

6

)

.

3


