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Appendix A

Transforming to Cosine Representation of the Kinetic- energy

and Potential-energy terms

In representing the paths as the cosine series; the linear

transformation equation is given by

x =
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The kinetic-enery terms'can'be written as
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Using the identity
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Then eq. (A.5) become§
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For potential-energy terms we have
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Using the identity
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we have
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Then eq. (A.9) can be rewpitten as
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In.eq. (A.18) we compare-the-coefficients—ofthe off-diagonal

terms with the coefficients of the diagonal terms ; it is obvious
that they are of the order _2/N and 1lLé& respective]yo} Since we
are dealing with he  case of large. N as N approaches to infinity

we can neglect all the off-diagonal terms. Hence eq. (A.14) cah be

rewritten a's

N
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Appendix B -

From the linear transformation equation

—_— A=) - . .
x s 1a, JZ Z. a,coomili/ 4 1)y (B.1)
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the Jacobtan matrix M s o) =
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For the sake of simplicity we let N = odd integer and M' be the
transpose of the jacobian matnix o | Thencwe) have
- N d L) .
_zﬂ A i J? wh CO‘)M‘/S |
Je! JRo ;\3 r
T~ | ' '
2003M3 '-'Z.Z'C‘OOJ)/CO’)MJWI o ,
. o N »
N ; N ‘
_ :)7:(-0 - DZ.(-o‘cooMj# S



49

il
—
~nNo

-
.
.

w
=2

!
—
o1
3
a
>

n
[y

-
N
-
.
.
.

"
=
[}
—

where n

N
Z. tooax Con VN A
3:0 g M(N‘f\)g CSC%{_ (8.4)
and
N .
Z, yeon
jeo 3 (B.5)
we have
N
?LCbogﬂﬂcoojﬁﬂ 4£um)j}
3%0 P N 3
(Qfm) : odd
(B.6)
gm, (Lim) = evem
rsg (8.7)

U

and ¢

2 woon S U ANENTHEAN B
RN TINTINgads

Thus eq. (B.3) can be rewritten as
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which is a triangular ﬂﬂrix. Then the jacobian of transformation
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Appendix C

-Transforming to Sine Representation of the Kinetic-energy and

Potential-energy terms

By using the linear transformation equation

‘Q ) J%e%: a, AT | (c.1)

the kinetﬁc-energy terms can”be written as
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Then eq. (C.3) becomes
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For the potential-energy terms we have
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Appendix D

The Jacobian of Transformation (Sine Representation)

From the linear transformation equation
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Using eq. (C.10) with the fact that
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We can rewrite eq. (D.3) as
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Appendix E

Harmonic-Oscillator Prefactor

The harmonic-oscillator prefactor can be written as
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Since the boundary points of the path integral in eq. (E.1) vanish,
we can represent the paths/y(t) as a sine series. We restrict

ourselves to the discrete-time assumption so that we have .

Q=
"

P A—
Zins
[

=

sommdy, | (£.2)
o e ¢

By using the eq (E 2)—asthe 1inear transformation equation,

eq. (E.1) can be transformed to become
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Since the integration over each a  can be performed

’

separately, we have
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Thus
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On substituting the value of 1JA into eq. (E.5) we obtain
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As N approaches 1nf1n1ty sin Mﬂ approaches ~{ﬂ , the
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harmonic-oscillator prefactor can be written as

Y Vg
. O
Fimy = M\e\rig wjz\
zﬂ‘h.‘. N M17ll

\b
’ - M/W\)
274 oin mT\ (E.8)



57
VITA
Name Mrf Metha Nithisoontorn
Born _ | February 6, 1960

Degree

AULINENINYINS
ARIANTAUNNING 1A Y

J



	References
	Appendix

	Vita

