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APPENDIX A

INTUGRATION PROCEDURE SUGGESTED BY SCMIERVHLD

a) The integral of the form

e @\/A+24_‘3~% s (1.1)

'y

has two branch points, r and

- S which have real positive values

A ,B  and d in eq.(A.1) -re sowme constants.

// <
[ PR b
e W rirass
. B
X

;S A 4
SLZe e ‘|

The r plane is supposed to be slit up between r_._ and r
& nin itax
and represent the upper sheet of a two-surface Riemann sheet. On
account of the positive character of phase integral, the sign of
the square root is taken to be positive for a positive dr (section
below the slit) and negative for a negative dr (section above the

slit). The square root on the’ real axis of the r plane outside the

slit is imaginary and indeed positive and
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imaginary for r : o ; negative and imaginary for O r ‘s
AR > max’ ©©° g I 4 <rmln
The poles of the integrand are at r=0 and r= 0o . Since

the sign in front of the square roct in the integrand must be

negative for the region along the real oxis below Prdne Lhe

integrand is reprcsent as — /A $+2B _ Q . The intcgraund is

A A
expanded and it is found that the residue at the point r=0 is -/..c

s 5, 1 = ~xr ) . B .
Since the square root on the resl axis above Tuax is positive, the

: i e ds !
integral becomes — A+25S-—d5 oz by setting r = 1/s.
By expanding the integrand we find the residue at r = oo is -.-B/,/A "

By applying the Residue Theorem we obtain
I e LAMCE-BAR) . G

Ve see that Jl will be YedY Bota? 30 @nd A {0 . If we start

2.0
with the integrand \/A + 2B +4 _C_i_ we will obtain the total result
AN
J - -2TL(/T - B/yR) (h.3)
which is real if A0 and d<oo

b) The integral of the forn

Ji (Aoh)

1]
Lo
<.
S
+
|
+
Ie
_1-
|
+
9]
g

has the same two branch points as J‘ o Therefore we can still use
the integration path given in Fig.A.1. D' and P in eq.(A.lL) are

constants.
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. o~
Excluding all powers higher than ]DI"D] and D we get

upon expanding the integrand

2B+ C+D ) 2B, ¢ . 28 . C D 4D
\/A+__t,.,...t.*1..~r1.>_',..—. JA+ZE L rL<A+_+._> +JL4>

Ao K RE A4 a2 r AT a3
-3z ,
___L<A +_2__B_+_é..>. Do
2 £ Y
The integral becoues
%
JZ & J‘ +1_3_133+¥J4“&J5 (1.73)
£ £ g
en
28 A :
where J, - @(AJ';;*)—;L 6\ (4.6)
N4
i J- + 2B C) dr ‘
4 = (A ..}Z. 4 ;;L‘ 44 ’ (A.7)
nd = '('A"’ZB Q) dl.‘ A.8
a Ve ég 2+ = (4.8)

These intezr:ls can be perforued by the same procedure as that applied

to J, = The results are

J; . Q’EX\%\ , (K.Y
& = @(ﬁ-%_e"), —
Ja\c ¢z
and J - AT A ..5‘1 Y A1)
s S EE e




o, -

Eq.(4.5) now hecomes
J . -ami{Jé- B _ U_%,.(p,-@_mé+ 5D B
‘ Jar 2¢ 2 ¢ g Cc*
LA [po3aDy (4.12)
b330,
For I% = 0 , we have
2
J = —zﬁi%F~§ +3DB _ L _AD(. (4.13)
i JA A 4cie
s & A and C themselves are negative, we can rewritten eq.(A.1))
to be
JZ — 2%{ _g‘___ "C + D (3 B‘L_,A)L (;71914)
A e 4¢)E\ d )



APPENDIX B

SIMPSON'S INTEGRATION FORMNULA

The following Simpson's integr.-tion foruul~ is adapted

from Demidovich and llaron (1976).

Fig.B.1

0 ‘ —*®

(go+4gl+ ) (B.1)

xv\
SN
4
2
N
xR
[H]
] oy

1

anc the remainder

R

1]

5"1(/
~%(5), ,<ECY, . (32

The proper integrotion result will be obtained if the
interval h, tends to zero. We will divide the integration limits
to be n intervals as shown. n must be an even integer because ye

vant to apply the integration formula obtained in eq.(B.1) on each

interval pair. We have

Xn
gximm {C AR LR (LTS TR AT SO

R N
& 3\‘92n4—1+ agzwu *Y)
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In
5ﬂ4

1
!
!
!
|
!
L

903491

xn g X X X, X

$@dA = _2 Uo*5,8““3.*53*""'3"-?*2(92‘34*' Yoy, [(@e3)

A e
Since we are concerncd with an integzral of the form
S
S = €ne2 )bt Bt (Y- bierty) - 8/ de |
§i | 3
& prosram for this calculation is. nade. The vnrogram is showm in

table B.1 and is appropriate to . calculitor model HP-97. The

user instruction are given in table~B {2
(&3

he prograu-can be adopted to the integration fronl‘f i S
i
y‘, In this case , the value of AXg is ncgative,thus somc steps
i ;
in the program wmust be changed. The steps 014 and 015 must be

interchanged and an ABS ey must be inserted between steps O4L and
Ok, The v-lue of k, nust be set to be negative and thus we can

use ? . instead of e are now able to calculate the
mw

‘?ww\)( E

integration by using the user instructions in table B2
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evi

o L) Gy Oy €1 R

ge1  alELE o4 O . 836 - §LBLE 21 82 Z 62
g82  RCLS 2o oo Bee  BULd 36 &2 g7z . % -a
GaZ o Iz " @38 ST-3 35-45 &3 ar3 I -5
BG4 % -4 §339 GSEe 23 i6 i3 a74  STOA oe 1%
gas &7k e di g4@ “SPC 16-11 675 RCLZ 36 &l
886 GSBe &5 e IT , 041 PETX -4 @76 . . -6
gar SFL €-i1 842" RCLE 36 1% 877 g A
888  FRIN ~14 v @43 8T-4  35-43 b+ a87a + =55
a3 X - .35 a44  RCL4 36 04 67% . NE 4TS
216  ST04 35 84 845 SFC 16-11 ez6 2 6l
g11 #L&li el €l @46  FRTA -i4 gel % -24
g12 - RCL3 35 &5 a47 R<S 3 68z CHS -2&
813 &7+ 36-83 & @48 *LELe &1 lc id ‘@83 RCLS 36 EE
814 RCLS 36 6o 849  RCLH 36 ii . B34 + -5
215 KCL3 36 €2 858 RCLS 36 8- ' gas  STOC a5 e
816 . KMvT ig=I4 851 = &k® K ase ETH b
817 Giog co do asz X =3c 657 sLELE &1 .12
g18 CLy ~5! @93 . RCL? 36 &7 633 RCL4 36 64
@19  GSEe &3 1 1T 854  RCL3 36 62 @39 - SFC 16-11
826 RCLE of i ass X “29 638 FRTX -14
8§21 “ =3¢ ase , 5% . 831 RETH o
22 STOE 35 iS5 gs7 - RCLC 3613 632 ¥LELD zZ1 14
823 4§ &4 858 + =39 €93 RCLI 36 4¢
gz4 e -3< €59 . RCLD 36 14 g4  ST+2 35-55 &
25 5T+4. 35-53 84 6@ RCL3 36 &3 895 GSEe 23 16 il
26  RCL3 36 &5 oél xe LA B9s  GTGD - 22 i
27 §T+43 39-33 €2 ge2 3 -24 837 RTN é
128  GSBe 23 16 .1 8¢3 + -55 . @33 *:BLE |, - 211
829 ° RCLB 36 1& 854 {h 34 1 @32 RCLI 3o 4
aza ES =33 besS  RCL3 36 83 ‘188 ST-3 35-45 ©
§31 STOE 35 13 8é6 2 -i% 181. RCL3 36 &
32 2 6E 867 RTN a4 18z  ST0S 356
823 B -k - 868, ¥LBLa 21 16 1i 163 R/S ' 51
834 ST+¢ 35-83 6« 863  RCL® 36 &g ]
835 G101 2z oi 876 KCL® 36 BE
Registers

° €t i = % ( 3 i'e

b - § g 6 7

Int.result 53 . P

¢ ¥

A A= ol- Eufy,

e

¢ (= ¥-yen)

cal.memory

=

a1

Table B.1 Integrétien Program
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GuTPuUT

STEP INSTRUCTIONS S iU
NSTRUC N r!,.l,‘,\,’.j'./d_i,’v.j_‘f?;’:\;

o| KEYS

Lioad side 1 of prograu

2 | Load input data €4 |ST0O €ne
¢ STO 2 £
j2 STC 3 ¥

[ h = (gj--gi )/n f} STO 5 f)

n = even integer ] ol 8TC 6 ol

p 80 7 g

¥ |sto s 4

# |81 9 3

S STO D J

3 Start the calculation f a C
L ki 4 ,PJ is not = fqu and is

known, go to step &

5 Solve for PMK)(

5.1 find possible ?j<?m><“ AQ |sto 1 Ay
A D error

(now ¢ is greater than £...) CT¥

5.2 set €J to be fJ'-—AfJ'

automatically i

6 Adjust fj by setting a new

suitable A 9) as fine as you

need and repeat sten 5. again

7 | Set § and n 1 STO 3 i
h 396 9 h

& Integration g, 5-(9‘)

£

Int.result

table 3.2 User instructions

for Simpson's integr. tion formul-

f
L=
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APPENDIX C

R ARV

DisTERNINATION

The parameters are deteruined frow the quantiz tion

]

condition and the satching ¢ nditions by solving the following

equations simultaneously.

g EHE-al 4 ais-6ig) # {GoitFol ], e

Fm+l = z(dwf'dm+l)f;*'ﬁn 7 (C.2)
(Ayr1= dp) 07+, :
Myl = mit ™ A )Pt By (C.5)

&11 terms in the 2bove cgationg have been defined in chapter IV .
It is noted that if there exists two integr:ls in the quantizat.on
expression, the toris_in the uiddle curly brackets in eq.(C.1)
! will disappear and the index 2 changes.to “1Y automatically.
The pr:gran designed for the case without polarization is

given in table C.1 and the user iusiructions are given is table .2

gl G5 5
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-
AC"‘.J
-4
o |
~ 4
&n
~
- v 4
—w &1
ob B3
- c -
35-95 be
PR e
2z it
-~ * Pog 4 ¢
Ld ol da
- -
Jo i
-
o
E4
- 4
wl tia
=
- a2
ob 4w
-Zf
o
7%
e
F 7. 4
o
-
-'T
-~ 4. BB
4.1 4 Py
-
oL -8z
-
-
- s
ol 44
S 3
-
- P
wb wd
- -
1+ GA
“ad
-EE
pedeg

-

1]

e B o5 €8 &
PO M A ]

: $707 356 853 2 X
s . 2 Cs 678 ol 184 Fi
o 3 - 87l 2 15 165 3
g Riin 36 i1 8ve -z 186 Rl
=1 CHS =22 873 -35 107 5
- +5 VA 31 674 3¢ g7 188 STOL
Taa 3= 44 - -24 875 . ‘<24 169 RCL%
(LI 3 el STGE 3% 12 8ve i6 i 116 ST+6
Wi 52 RCLE ¢ I eov -24, 111 6T0A
CLE i as CHE i 678 16-22 112 #lBiLa
Ci I5 e R P &4 ars 16 +1 113 RCLY
~ s - -45 ase 36 15 114" KE
Bis X -38 Fi i6-24 gal -IZ 115- "4
g14 RCLl 35 61 - -75 b8 54 116 RCLA
615 + =T & i Bes -35 117 x
tle 5708 35 Ls 2 o, -2 B84 36 4 118 RCLE
gi¥ RCLE 35 62 ETh 24 885 -33 119 X
gig " wos ¥LBLA 21 i aseé 34 126 -
615 z P Z I 887 21 13 121 b3
3o * zz RCLA 6. 638 3 13 122 RN
gzl K@ =z X v 38 8s9 -sg 123 ¥LELk
z 2z RCL3 3¢//63 696 3 13 124 RLLS
-2 X -38 gs1 i 125 K
-2z RCLT 26 Er €22 Ei 14 126 RCLA
33 iz + gz /1 893 36, 127 X
= o CSEa/ 253/15° 90 894 . -5¢ 128  RCL3
38 & % -4 835 3T 14 2% RCL7
-43 R#D ig-22 686 4 136 L X
as SIN-. T 897 Z1 15 131 +
35 RCLB 36 ii 838 3¢ 14 132 RCLE
5 al X -3 6392 3¢ 12 133 .
2= STGI 33 4 lee 55 124 Ia
" 36 8% RéL7—- 35 6r. 101 82 135 - RTH'
~gg RCL3 - 36 &3 182 54 136 R/S
Registers

Ly oLo - IR, ‘Fb 6 | oy 7 | P1

B/2VA

o}

i ¥ 9 ... hotg 1A A

C SUM C D SUM D

Table C.1 Parameter determination program -
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INPUT

CUTPY
e LRESHEOTL. 18 paTy/owrTg| FEES fo U/Luﬁ‘;s
This program may be employed to
calcul:zte i °F Q(g)of any
state
1 jLoad side 1 and side 2 of
program
2 |Calculate ﬁmhu0f an I state
2.1 Load input data énﬁ STO O éuﬁ
oly =0 STC & y
B = STO 5 Bo
Yo=0 370 1 T
E STO 2 £
ol=0 | 8TO 6 oL
2.2 Start the calgthilbfioa A ¢
2.7 Caleulite P . £ & 4
REL 7
- 2
“ RCL
o Smin
3 |Calculate ﬁwm oflla d state
3.1 Reset énﬂ , £ and dﬁ (known)
by repeating sowme steps in 2.1
Je2 Binge 6%(€)havo been deter-
ined, we can set ¢ g 3TO 3 4
3.3 Repeat step 2.2 and 2e
ly p state :

Calculate € . of a
S M,

The procedure is the same as

of a d stute except qbﬁ Eb, and

Bb must be changed tody, ﬁ,,

and K, respectively

tha

t

Table ©.2 TInstructions for

calculating f
4

i
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INPUT

N QIPRT[C :
INSTRUCTIGHKS DAT /UNTTS

ouTPUT

D.T4/UNITS!

N

Determination of parameters
Load side 1 and side 2 of
progran

Calculate FO+GO(€;)for any
state

2.1 Load input data by

repeating step 2.1 in table C.2
2.2 Load a selected gﬂ

2.3 Uperate and store the

Pi |

ot

functions in register C i

If there exists only two

integrals, go to step/%¢2 snd
use the index "1idstdardiaF 2 . i
C-loulate Gqf ¢;) “and @, (80
L1 5e¢t « new (known) Xy o,
L.2 Calculate Gq(?’i/:’ and deduct

Ty & v Py '
the register C i

4.3 Caleculate G1(€h) and sun ;
within the register ¢ £y

Calculate ¥.~C,(0.) and determine
& e 3R
ol
e
5.1 Replace zero-index parameters

by 1-index parateters

{(Continued)

X

G, (@2
=Giq ( ﬁ:
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!

s "
ST P INS™ UGTI 8 D.;h%ﬁms KBTS |, EU% i
.
5.2 Lssume 2 value of «, (XZ STG b4 | -
5.3 Czlculate F, @nd store in
register D A D o
5.4 Caleulate GE(QB) and deduct -
the register D B CIig
B -6.2(_§>j)
6 | Testing
6.1 Calculate the right hand
side of eq.(C.1) 5 RIIS
2 If RHS>Y\-Q"Z .56t Ak, ye Ao, STO 9 Aol,

6.

6. Repeat step 5 (régister D
is clear automntically ) R/S
7 Step 6 is repeated agxin and
again till the right hand side
is equal to vi—-f—1 Jas near as

you necd.

co

ifter getting Wsatisfaction

ve recall the results from the

registers RCL 6 o, 2.
RCL 7 “2.
RCL & v,

TableC.> Instructions for determining parameters
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L v S

DisTERMINATION OF 1iiTCHING FUNCTIGNS

If the functions Qz(q) and Qz_(g) are created to match

the fuact:ion G% 7itlh the function at P ? and

ctron (?) with the function Q‘(?‘) at a3 ' 33, anc €,
resvectively, we nust solve siz natching conditions simultaneously.
These cquations wre given in eq.(C.1) ind eq.(C.2) where the

running number @ now runs from 1 to 3w F

Q)

@)
Q40 ‘

Q0) ;

Fig.C.1

!
|
)
|
1
!
|
}
|

|
!
|
|
I
\

> 5

§ﬁ3 9%1 ﬁu

The progran and thse user instructions are given in
table D.1 and tahle Di2 ros-ectivetys—Jt//is noted that the Progran

can be euployed to match any parabolic functions with the sane

natching conditions.
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3¢ &, 833

36 &3 a4g
-4z 64

36 @ 842
) 843

Jo G¢ @44
53 845
-35 SETY

<ZE . M7

36 Od 648
3o 8r 45
=58 gaa
a6 &i §51
tl5E as2
3 6 853
53 854
-43 BEs
-37 ehTY
-45 - 857
52 658
35 1; @59

~5? ace

3¢ Ei fel
G g2
=22 883
s6 ¢4 0ed
& e
= f8ce
-45 - BERL
36 &l Ga8

36 G& 6ed
=33 67a
-3z @71

36 a2 672

3 68 073

-35 674
Registers

x A

sl el
— [}
o ol el "k ol S

mm mm
oo "
ol B o

PR R NIRRT 3

3 £ s
N BIE- 4 x

RCL®

RCL? -

] adi

FRTX.
RCL3

SToE -

CHS

RCL4

Lo« O VR |

L) Gl

Oy O

I

A
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e S
I IV
y e d
IR

30 ©T
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e
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=45

6 83
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ey
ol ot
s

o
o
- e

i
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e
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el
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36 il
Sy
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g
25735 §
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i

o
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(13

i N
“de
il IR %
oo bo
-89
e
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- 189
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g S
o
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Gy Tl
L -
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n
n
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€1 G
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o

R

Oy
4 €N e
Gy Ty
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=58
~3o G
G e
& tc
q=
ks 2V
e
[N
s g
SO Bl
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-24
"E
JO wa
fo
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-45
Jo b6
36 o
o
w ot
N
LV N
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115
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12
121

a9
[

2z
124
125
12

q =

i
ey n)
-

129
138
131
132
133
124
135
135
337
138
139
148
141
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143

144

145

RCL3
RCLZ

b
24

RCLZ
Xe
RCL7
x‘i‘

R
RCLA

FRTA
ChS

RCLa

B
RCLE
A
STOC
2.
X
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+
FRTX
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RCLE
CH3
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+
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RTN
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B o
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e
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e
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Fe

[N €l
g - 4 oy
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©
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1

G Gy
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.

‘Table D.1 Program for the matching functions
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i
t

e LRSTRICTIONS D%v\?g;‘I TS | xEvs DAL;E’J;I"T3
1 Load side 1 and side 2
of program
2 Load input data o STC O A oy
24 STO 1 Pu
Yo 870 2 L
ol STO 3 &
£ STO 4 | &)
¥, STO 5 | L f
42 S8 fas
.)32 BE 7 ; ?32
P54 sTo 8§ | X
5 Sturt the calculation A oLy
B2
xl
‘13

7 =

Table D.2 User instructions

for calculating

matching. functions
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Banzkok, Thailand
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June 1975 - lay 1977
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