
Liboff 4.8

g HxL = x Hx − aL eikx = ‚
n=1

∞

an ϕn HxL
ϕn HxL = $%%%%%%2cccc

a
 Sin I nπx

cccccccccc
a

M
an =‡

0

a

g HxL ϕn HxL dx = ‡
0

a

x Hx − aL eikx $%%%%%%2cccc
a

 Sin I nπx
cccccccccc
a

M dx = $%%%%%%2cccc
a

 ‡
0

a

x Hx − aL eikx Sin I nπx
cccccccccc
a

M dx

Integrate@x∗Hx − aL∗Exp@I∗k∗xD∗Sin@n∗Pi∗xêaD, 8x, 0, a<D
1

cccccccccccccccccccccccccccccccccccccHa2 k2 − n2 π2L3  Ha3 H2 a2 k2 H3 + Ç a kL n π + 2 H1 − Ç a kL n3 π3 + ÆÇ a k H2 Ç n π Ha2 k2 H3 Ç + a kL +HÇ − a kL n2 π2L Cos@n πD + Ha3 k3 H2 Ç + a kL + 6 Ç a k n2 π2 − n4 π4L Sin@n πDLLL
Simplify@%, Element@n, IntegersDD

1
ccccccccccccccccccccccccccccccccccccccccH−a2 k2 + n2 π2L3  H2 a3 n π H3 a2 H−1 + H−1Ln ÆÇ a kL k2 − Ç a3 H1 + H−1Ln ÆÇ a kL k3 + H−1 + H−1Ln ÆÇ a kL n2 π2 +

Ç a H1 + H−1Ln ÆÇ a kL k n2 π2LL
FullSimplify@%D

1
ccccccccccccccccccccccccccccccccccccccccH−a2 k2 + n2 π2L3 H2 a3 n π H−Ç a2 k2 H−3 Ç + a kL +H−1 + Ç a kL n2 π2 + H−1Ln ÆÇ a k Ha2 k2 H3 − Ç a kL + H1 + Ç a kL n2 π2LLL

an = $%%%%%%2cccc
a

 
1

ccccccccccccccccccccccccccccccccccccccccH−a2 k2 + n2 π2L3 H2 a3 n πH−Ç a2 k2 H−3 Ç + a kL + H−1 + Ç a kL n2 π2 + H−1Ln ÆÇ a k Ha2 k2 H3 − Ç a kL + H1 + Ç a kL n2 π2LLL


