Appendix A

The Proof of GY% (V) Is an Even
Function

According to (2.144),

Gueak(v) = A—B/jo [/EO ) W eV)
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for —Ey < € < Ey, where A and Bare constants, and

Ow) = / * tanh(gtr) ) (A.3)
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Prove that G¥%*(V') is an even function.

A.1 Q(w) Is an Even Function

Show that Q(w) in (A.3) is an even function with respect to w.

Proof:

Eo h(—£—
Q—w) = /_ P gt (%BT)de’

Fo E/ + w
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Eo tanh
= —/ Mdm, where we let € = —x
Eo —Tr+w

Eo tanh(5%7) —r
= _/EO Tjdm because tanh(Zk;BT) = —tanh(szT)
_ / =l T)d:v
—E, xr —
= Qw), Q. E.D. (A.4)

A.2 GY“*(V) Is an Even Function

even

Show that G*¢%(V/) in (A.2) is an even function with respect to V.

even

Proof:
According to (A.2), G¥* (V) can be written as

even

weak ﬁeﬁ g V)

Goas(V) = A—i—B/ Q(w 1—|—eﬁ‘*’ ev]dw, whereB:kB—T
_ s
_ A+B/ Sy e (A.5)

Therefore,
weak _ ﬁ
Geven( V) - A+B/ Q e—BwteV)/2 +€B(w+eV)/2] dw
= A-B Q g dx
e—B(—z+eV)/2 + eﬁ(f:r+e\/)/2]2 ’
where we let w = —x

_ - s
= A-B /OO Q(x) [eBa—eV)/2 | efﬁ(zfeV)/Q]de
because Q(—w) = Q(w) as shown in (A.4)

- g
— A+B / QO e (A.6)

Compare (A.5) and (A.6), we have GV (—V) = G¥*(V). Q. E. D.

even even

126



Appendix B

Simpson’s Rule and Composite
Simpson’s Rule

In numerical analysis, Simpson’s rule is a method for numerical integration. Specif-

ically, it is the following approximation:

/bf(:v)da: R~ b g a[f(a) + 4f(a —2'_ b) + f(b)], for.a small interval [a,b]  (B.1)

But, if the interval [a, b] is not small, we ‘€an divide it into n small intervals, where n
is an even number, as shown in Fig. B.lwLeti'="(b—a)/n, and then the integration

can be approximated as

/ab f(z)dz

Q

%{[f(ﬂfo) +4f () + f()] + [f(22) + 4 (23) + f(2a)] + -}

= 21 (r0) + A (o) + 2 () + 4 (z5) + 27 () + -

3
+2f (Tn2) + Af (Tno1) + f(20)]
1 5-1

[f(w0) +4) flagsn) + 2Zf($zj) + f ()] (B-2)

Jj=0

o3

w| >

The approximation (B.2) is called composite Simpson’s rule and can be calculated

using computer programs.
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f(x)

n intervals

Figure B.1: The composite Simpson’s rule.
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