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A b strac t

RAYLEIGH-SCHROEDINGER PERTURBATION THEORY APPLIED TO A NEW 

GROUND STATE WAVE FUNCTION FOR THE HYDROGEN MOLECULAR ION

by

Anthony A. G alitsis  

A dviser: P ro fe sso r  Stanley R . Radel

The G eom etric M ean (GM) v aria tio n  function

$  = N exp(- ZRX/2)[2a cosh(ZR^/2) + $

is used as a z e ro th -o rd e r  wavefunction fo r pertu rbation  energy calculations on 

the ground sta te  of the hydrogen m olecu lar ion. The f ir s t  o rd e r wavefunction 

is  obtained and used to ca lcu la te  the ground state  energ ies  of HJ to th ird  o rder. 

It is  found that fo r a la rg e  range  of values of the in ternuclear distance the 

th ird  o rder energ ies  lie  w ith in  1 .2  x 10"6 e2/ a 0 of the exact values. The resu lts  

a re  checked by sev e ra l independent m ethods during  the various stages of the 

calculations to in su re  a s  g re a t an accuracy  as  possib le.

)
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CHAPTER 1

THE HYDROGEN MOLECULAR ION
t

T he hydrogen m olecu lar ion, HJ, has been the subject of m uch th e o re tic a l 

in te re s t  since the introduction of quantum m echanics to the study of physica l 

phenom ena in 1925. The reaso n  fo r this g reat in terest is  th a t the hydrogen m o ­

le c u la r  ion occupies the cen tra l position in the theory of m olecular s tru c tu re , 

s im ila r  to that enjoyed by the hydrogen atom in the theory  of atom ic s tru c tu re .

If the energy  be m easu red  in units of e2/ a 0, and the distance m easu red  in  

units of a0, then the Schroedinger equation for the e lectron  in the fie ld  of two 

sta tio n ary  nuclei of unit charge becom es

w here we have neglected  the in ternuclear repulsion te rm , 1/R . V2 is  the 

L aplacian  opera to r and r a and r b a re  the respective d istances of the e lec tro n  

from  nuclei A and B.

I t was f i r s t  shown by B urrau 1 lh a t the wave equation 1-1 is sep arab le  upon 

transfo rm ing  to  confocal e llip tical coordinates ( X , n ,  <p) w here AR = r a + r b, juR 

= r a — r b, and <p is the angle of ro tation  about the axis joining the nucle i. The 

introduction of these new coordinates transform s equation 1 - 1  to the  following:

^ [ ( x2 -  1) l x ] + -  ^ f r ] + [ f ^ t + r r ? ] ! ?

+ + 2RaJ *  = 0. (1-2)

The usual method fo r solving equations of this fo rm  is  to w rite  (p)

= L (A) M(/i) $((/?). Then, letting  p2 = -  |R 2E, we find that the equation is  s e p a ra ­

ble in to  three d ifferen tia l equations

<x-»

A  [w  -  1(f ] + [ A  + 2RX ~ * *  -  v r r ] L  - 0 ( l - 4 )

-1 -
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^ [ (1 - ^ ^ ] + [ - A + » v - r ^ ? ] M = 0- ( 1 - 6 )

The solution of the $  equation leads to m values of 0, ± 1 , ± 2 . . . .  T he 

next step  in the p ro ced u re  fo r finding the energy  consists of finding the re la tio n  

betw een the sep ara tio n  constant A and the p a ram ete r p such that M(p) p o sse s se s  

the p ro p e rtie s  of a sa tis fac to ry  wave function. Once this re la tion  is  found, i t  is 

used  to obtain the c h a ra c te r is tic  values of p from  which the energy m ay be 

obtained.

B urrau 1 solved th ese  equations for the case m = 0, the ground sta te  of the 

ion, by a p ro c e ss  of n u m erica l in tegration . However, because the s ta te  of the 

a r t  of n um erica l calculation  in 1927 was quite below that of today, B u rra u ’s r e ­

su lts  did not y ie ld  en e rg ies  of as  high an accuracy  as would have been  d es ired . 

Some y ea rs  la te r ,  H y lleras2 and Jaffe 3 managed to get explicit so lutions to equa­

tions 1-4 and thus obtained en erg ies  accu ra te  to four decim als.

With the advent of the new com puters, energ ies accurate  to seven d e c i­

m als  have been obtained by Wind4 and to th irteen  decim als by P eek5. Both of 

these  calcu lations have shown that the equilibrium  value of R, Re, is  2 .0 a 0. 

How ever, for a ll  th e ir  accu racy , these authors s till  seem  to have m issed  the 

tru e  value of Re. In 1941, Johnson* ' 6 calculated R 0 as  1 .997466a0, and a v e ry  

re ce n t calcu lation7 has yielded an Re equal to approxim ately 1 .9972a0.

Inasm uch a s  the exact solutions of equations 1-4 and 1-5 p resen ted  so 

m any d ifficu lties, m any theo re tic ians tried  to surm ount the o b stac les  by apply­

ing v aria tion  o r  p e rtu rb a tio n  techniques to sim ple wavefunctions in  hope th a t 

they would give r is e  to acceptable values of the energy. F o r  exam ple, Pauling 8 

used  a  lin ea r com bination of atom ic hydrogen wave functions (^is a + # 1*; LCAO) 

and obtained an equ ilib rium  separation  of 2. 5a0, in e r ro r  by 25 p e r  cent, and a 

d issocia tion  energy  that was in e r r o r  by approxim ately 36 p e r cen t. F inkelstein

♦Johnson’s calculation, however, included te rm s to c o rre c t fo r  n u c lea r 
m otion.
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and Horowitz9 u sed  the sam e function a s  Pauling but introduced an effective 

nuclear charge Z. T he ir unnorm alized  function m ay be w ritten  as  follows:

<p = exp(— Z r a) + e x p (-  Z r b). (1-6)

M inimization of the energy w ith re sp e c t to the p a ra m e te r  Z led to an energy at 

Re = 2. Oa0 in e r r o r  by about 19 p e r  cent, a big im provem ent over the Pauling 

function. D ickinson10 decided to p o la rize  the I s  o rb ita ls  of hydrogen by adding 

some 2p ch a rac te r  to the wavefunction. The re su lt  w as a  ra th e r  com plicated 

looking m olecu lar o rb ita l w hich led to energ ies in e r r o r  by about five p e r  cent.

P erhaps the m ost a cc u ra te  wavefunction to be introduced at the ea rly  

stages of the developm ent of m olecu lar s tru c tu re  theory  was tha t of Guillemin 

and Z e n er11. They used a  function of the fo rm :

(p = e x p ( -  Z 'r a)e x p ( -  Z " r b) + e x p (-  Z " r a) e x p ( -  Z 'r b). (1-7)

The en e rg ie s , a s  ca lcu lated  by Kim et a l . 12, ag reed  w ith the exact to within

0.OOO3e2/ a 0 fo r  the full range of in te rnuc lear separations.

The p rim e  objectives of a ll  the w o rk ers  who used  the varia tion  functions 

described  above was to design  a  wavefunction which, while sim ple in appear­

ance and easy to handle, gave en erg ies  that a re  n early  exact. While a lm ost all 

of the functions satisfy  the f i r s t  two objectives none of them satisfy  the la s t  as 

much as  we would like. I t w as w ith th is  thought in m ind that Lyon et a l .13, 

using the G uillem in-Z ener function a s  th e ir  z e ro th -o rd e r  function, applied 

R ayleigh-Schroedinger p ertu rb a tio n  theory to obtain energ ies fo r the hydrogen 

m olecular ion accu ra te  to s ix  decim als.

Some tim e la te r ,  R adel e t a l . 14 published energ ies  for the Hj ion obtained 

from  the following “ geom etric  mean”  v aria tio n  function:

cp = af(¥laa + * lab) + jS(¥l8ft¥ i* ) 1/2. ( l - 8a)

Upon transform ation  to confocal coordinates, th is function becom es

<p = (Z3/ t t ) 1 / 2  exp(— Z R V 2 )[2 a  cosh(ZRjV2) + 01 .  ( l - 8b)

In th is  function Z is  an effective charge, while a  and /3 a re  re la ted  through 

norm alization . It was found th a t the G eom etric  Mean (GM) function gave even
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b e tte r  energ ies than the G uillem in-Z ener function.

Possessing , as we did, a function as  a cc u ra te  a s  the GM function, it was 

decided to apply Rayleigh-Schroedinger p e rtu rb a tio n  theory to de term ine the 

energ ies fo r the ground state of the hydrogen m o lecu la r ion. A s w ill be seen 

subsequently, the energy, co rre c ted  to th ird  o rd e r , ag rees w ith the re su lts  of 

Wind4 to within 1 . 2  x 10-fie2/ao fo r  v irtua lly  a l l  in ternuc lear sep ara tio n s . It is 

the calculation of the third o rd e r  energy that w ill occupy us throughout the r e ­

m ainder of this thesis .



CHAPTER 2

THE RAYLEIGH-SCHROEDINGER PERTURBATION THEORY

In the next few paragraphs the salien t fea tu re s  of p e rtu rb a tio n  theory , as  

they apply to the p resen t calcu lations, w ill be d escrib ed . The aim  h ere  is  to fill 

the gaps found in the trea tm en ts  of some of the well-known tre a tis e s  on quantum 

m echanics15*16*23'25. An excellen t survey of the recen t developm ents in .p e r tu r-  

bation theory , rep le te  with re fe ren ces , m ay be found in re fe re n c e s  (17) and 

(18).

The m ain assum ption of pertu rbation  theory  is  that a wavefunction fo r a 

given s ta te  $ k may be expanded as a power s e r ie s 19 in some p a ra m e te r  A as

$ k = f  \ n<4n) = 4 0) + + * M 2) + • • • • te -1*

F u rth e rm o re , we assum e that the Hamiltonian and the energy  can also  be ex­

panded in the sam e way, v i z . :

H =T H(0) + AH(1) + A2H(2) + . . .  = H(0) + AV (2-2)

Ek =e<fl> + Ae<1> + A2e<2> + . . . .  (2-3)

The reason  fo r perform ing these expansions is  that we a re  studying a 

problem  fo r which the Ham iltonian H is only slightly  d ifferen t from  the 

Ham iltonian (H(0)) of some problem  whose solution is known exactly . T his being 

the case , we assum e that the Hamiltonian for the unsolved p rob lem  a t hand w ill 

be the sum  of the operator H(0) and some co rrec tio n  te rm s  which we label 

AH(1), A2H<2>, e tc . This sam e type of reasoning is  used  to explain the expansion

of $ k and E k. That is , ( p ^  and e^0) a re  approxim ate solutions to the p rob lem  at

hand, and it is expected that the co rrec tion  te rm s  A^ 11 + A2 <p[Z) + . . .  and 

Ae[2) + A2e£2) + . . .  when added to the approxim ate solutions w ill give us 

eigenfunctions and eigenvalues, respectively , a s  exact as  we w ish fo r  our 

actual problem . Thus, it is  obvious that as  A approaches 0, our ac tual p ro b ­

lem  reduces to the problem  for which the solution is  known (i. e . , the u n p er­

turbed problem ). F o r these reaso n s, it is  custom ary  to r e fe r  to V a s  a 

“pertu rbation  potential. ”

-5 -
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The Schroedinger equation fo r the pertu rbed  problem  is  H«J?k = E k$ k, o r

(H — E ^)$ k = 0. (2-4)

Suppose now that we have in our possession  a  wavefunction <p£0> which g ives a 

good approxim ation to the energy fo r the problem  at hand. Suppose fu rth e r  that 

we can find a Hamiltonian, H(0), such that

= e<°V<°>. (2-5)

If th is be the case then H(0) is the unperturbed Ham iltonian and <p£0) is  the un­

p ertu rb ed  wavefunction. The determ ination of H(0> is , of co u rse , a m ath em ati­

cal construction* which is n ecessa ry  if we a r e  to apply the fo rm alism  of p e r ­

turbation  theory  as exp ressed  in Equations 2 -1 , 2-2 and  2-3.

Substituting equations 2 -1 , 2-2 and 2-3  into 2-4  gives

(H -  E j4>k = [H(0> + XV -  2  Xnein)] S  Xn<ptn) = 0 (2-6a)
K K n=0 n=0

o r

[H(0) + XV -  e£0) -  X e ^  -  X2e£2) -  . . .  ] [<p£0) + X<p£1}

+ X2<?£2> + . . . ]  = 0. (2- 6b)

C ollecting pow ers of X we obtain

[H(0V£°> -  e£°V£0)] + S  Xn[l(H(0) -  e£0))<4n> + V ^ " 1’
n=l

-  2  4 m)^ [n' m)] = 0 . (2 - 6 c)
m=l

Making use  of equation 2-5 gives

^  Xn{[H<0) -  e£0)] <p£n) + V^**1* -  2  l e£m)<Pkn"m)} = 0. (2-6d)

If th is  la s t equation is  to rem ain  valid for all values of X, then the coef­

fic ien t of each power of X m ust separately  be identical to ze ro . Thus, dropping

the su b sc rip t k in o rd e r to p reven t the notation from  becom ing tod clum sy , we 

find

♦That a Hamiltonian, H(0), can be found such th a t equation 2-5 is  tru e  
w ill be shown in Chapter 3.
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[H(0) -  e (0)I<P(n> + V ( p iami) = 2  e(mV (n-m>. (2-7)
m=l

Placing  n equal to 1 in equation 2-7  y ields:

[H*°* — + V<p*°*<-= (2 - 8 a)

which becom es

[H<°> _  e (0)]<p(1) + [V -  e (1)]<? = 0 (2-8b)

w here the z e ro th -o rd e r  wavefunction is  rep resen ted  by <p\ i . e . , cp = <pw . The 

solution of equation 2 - 8  g ives us  c p ^ \  and fro m  <p(1) we can find the f ir s t ,  

second and th ird  o rd e r  c o rrec tio n s  to the unperturbed energy e (0).

F o r exam ple, taking the sca la r  product of equation 2-8 with <p, and r e ­

quiring  that { (p ,  = 0 , we find:

<<p,H(0V (1)) -  e (0)<]̂ „ <P(1)> + (<P,V<P) = e(1)<<P, <P)

o r

e (1) = (<p, H(0V (1>) + ( c p ,  V c p )  (2-9a)

since <p is  normalized. As H(0) is  an Hermitian operator, the following is true: 

{ (p ,  H<0V (1)) = H(0V )  = e (0V ) = 0. Hence

e (1) = ( < P , V < p ) .  (2-9b)

Letting n = 2 in equation 2-7 we find:

[H(0) — e (0)]<P(2> + Y < p ^  = e^<p*P + e*2V* (2-10)

We now take the s c a la r  product of 2-10 with <p and in tegrate  over a ll space. 

Again, using  the H erm itian  p roperty  of H(0), we find that (<p, H(0)<p<2))

= (<p<2), H(0V ) = e (0V ). Cancelling and re -a rran g in g  te rm s gives the

form ula fo r the second o rd e r  co rrec tio n  to the energy:

e <2> = (<p,V<p (2-11)

In a  s im ila r  m anner, placing n = 3 in equation 2-7 leads to the following 

form ula fo r e (3>:
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e (3 ) -:<<p, (y _  e(1 ))<p(2)> (2 - 1 2 a)

= <(V -  e (1>)<p, (pl2)> (2-12b)

F rom  equation 2-8 we find that (V — e (1))<p = — (H(0) — e <0))<p(1). Substitution of 

th is into 2-12b, and m aking use  of the H erm itian  p roperty  of H(0), allows us to 

perfo rm  the following chain of operations:

e (3> = -  <(H(0) -  e <0))<?(1), <p(2),) (2-12c)

= -  <^(1), (H(0> -  e <0))<?(2)>. (2-12d)

However, from  equation 2-10 we notice that — (H(0) — e <0))<p(2> = (V -  e (1))<p(1)

-  e (2)<p. Using th is re la tio n  in 2-12d we find that:

e (3) = (V -  e (1))<pU)) _  ( < p U \  e (2 ty); (2-12e)

and taking into account the req u irem en t that {<p, = 0 , we finally obtain:

e (3) = { ( p ^ ,  (V -  e <1 ))<p(1)) > (2-12f)

Equations 2~9b, 2 - 1 1  and 2-12f give the f i r s t ,  second and th ird  o rd e r  

co rrec tio n s , respective ly , to the energy, and a s  can be seen, involve only the 

zero th  o r f ir s t  o rd e r wavefunctions. T his is an exam ple of the theorem 2̂  which 

s ta tes  that if we know the n th o rd e r  wavefunction we can calculate the energy 

accurate  to the (2n + 1) st o rd e r. However, before  any calculation of energ ies 

(other than the f ir s t  o rd e r energy) can be effected, we m ust f ir s t  solve equation 

2 - 8  fo r <p(1).

In m ost t re a tis e s  on quantum m echanics, the usual procedure of solution 

is  to assum e that <p(1> can be fu rth e r  expanded in te rm s  of a com plete se t of 

known orthonorm al functions <pj; i. e . ,

<p(1) = S a j<pJ .

Substituting this expansion into equation 2-7 leads to the fam ilia r fo rm ulas for 

the f ir s t,  second and th ird  o rd e r  c o rrec tio n s  to the energy (see re fe ren ces  
(15), (16), (25)). The method gives an exact solution fo r the energy of the 

hydrogen atom  in an e lec tr ic  fie ld . (Stark Effect: see reference  (25), pages 

191—198.) A recen t application of the m ethod21 to the hydrogen m olecu lar ion,
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how ever, does not give re su lts  a s  accu ra te  a s  one would like, even through 

fifth  o rd e r. This does not m ean that the method is  not good. On the co n trary , 

the lack  of accuracy  was a ttribu ted  to the inadequacy of the ze ro th -o rd e r  

function a t la rg e  in te rnuc lear sep ara tio n s . Our calcu lation  u tilizes  the 

geom etric  m ean function (1 - 8) as  the z e ro th -o rd e r  approxim ation and th is 

function gives very  good re su lts  fo r both la rg e  and sm all in te rn u c lear 

separa tions14.

H irschfelder e t a l. d iscu ss  another m ethod18 which p e rm its  us to solve 

the pertu rbation  equation without explic itly  sta ting  the fo rm  of cp(1). The 

reasoning  behind the method is  to le t  the p e rtu rb a tio n  po ten tia l, V, shape the 

fo rm  of the wavefunction, and thus elim inate  the need to guess the fo rm  before 

s ta rtin g  the calculations. * T hus, using th e ir  m ethod, we le t cp(1) = F <p, w here 

F is  a s c a la r  function of the coord inates to be de term ined . Substituting into 

equation 2-8, and sim plifying notation such that H(0) = H0, we find:

Then, requ iring  that (<p, Fcp)  = 0, substitu tion of cp(1> = F <p into equations 2-11 

and 2 - 1 2 f gives

It is  the solution of equations 2-13, 2-14 and 2-15 that constitu tes the m ajo r 

portion  of th is  thesis .

♦This sam e method is  used  in Appendix A to solve the S tark Effect 
problem  fo r the hydrogen atom . It w ill be seen th e re  that the exact solution is 
obtained without the lab o r involved in assum ing an expansion in tte rm s of a 
sp ec tra l d istribution of a com plete function se t.

(H0 -  e (0))Fcp + (V -  e a ) )<p = 0. (2-13)

e<2) = <<p, V F (p)

e (3) = (Fcp, (V -  e (1))F<p>.

(2-14)

(2-15)



CHAPTER 3

PERTURBATION THEORY AND THE GEOMETRIC 

MEAN VARIATION FUNCTION

In o rd e r  to apply pertu rbation  theory we need to find an H0 and an e<0) such 

that equation 2 -5  is satisfied ; i . e . , such that H0<p = e (0)<p w here <p, the  ze ro th - 

o rd e r wavefunction, is now taken as the G eom etric Mean (GM) function 1-8. 

e (0), of co u rse , w ill be the ze ro th -o rd er approxim ation to the ac tu a l ground 

s ta te  energy of the hydrogen m olecular ion.

Let us begin by constructing a  Sternheim er Ham iltonian17

H0 = — iV 2 + U (3-1)

such that

H0<p = -  (Z2/2 )<p = e <0)<p (3-2)

In effect, we w ish to construct H0 such that the z e ro th -o rd e r  en erg y  is  that of 

a  hydrogen-like system .

Combining equations 3-1 and 3-2 we find that 

-  |V 2<p+ U cp = -  (Zz/2 )<p

or

(3-3)
2  cp

O peration on the GM function by V2, followed by the ap p rop ria te  substitu tions 

into equation 3-3 , u ltim ately  yields the Sternheim er po ten tial

Z[4A + ZR(l - m2)] Q?Z[ZR(1 -  M2) cosh(ZRju/2) -  4Msinh(ZR/x/2)]
U "  2R(V -  n 2) + R ( \ 2 -  m2)(2a  cosh(ZRM/2) + (3]

(3-4)

The tru e  Ham iltonian fo r Hj>, ignoring in te rn u c lea r repu lsion ,, is  given by

H = -  i-V2 -  ~  — (3-5a)
2  r a r b

-10-
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= _  i v 2  ^  \
2 R(X2 -  Ma) (3 -5b)

If we use  the S ternheim er H am iltonian as our ze ro th -o rd e r Ham iltonian (see 

equation 2 - 2 ) , the pertu rbation  po ten tia l is  sim ply the difference between the 

tru e  H am iltonian and the S ternheim er Hamiltonian; i. e . , assum ing full p e r tu r ­

bation ,

V = H -  H0 (3-6a)

S - r ( 5 ^ 7 ? T - u  ( 3 - 6 b )

a f te r  substitu tion  of equations 3-1 and 3-5b. This is  the potential which m ust 

be used  in  equation 2 - 8  a s  w ell a s  in the exp ression  fo r the f ir s t ,  second and 

th ird  o rd e r  co rrec tio n s  to the energy.

The f i r s t  o rd e r co rrec tio n  to the energy is  given by equation 2-9b; i. e . ,

e (1> = {cp,  V<p) (3-7a)

= {<p, (H — Hq)^) (3-7b)

= <</vH<?> -  e (0> (3-7c)

= ( c p ,  H<p) + Z2/2 .  (3-7d)

The in teg ra l { (p ,  H<p) is the energy  corresponding to the GM function. T h is 

in teg ra l has  been evaluated by R adel e t a l . 14 fo r  various in ternuclear s e p a ra ­

tions. In effect, then, e (1) has been determ ined.

The second and th ird  o rd e r co rrec tio n s to the energy (equations 2-11 and

2-12f) re q u ire  a knowledge of <pW). Hence, the evaluation of these co rrec tio n s  

red u ces  to the problem  of obtaining <p(1) by solving equation 2 - 8

[H0 -  e (0)I<p(1> + [V -  e (1)]<? = 0. (3-8)

It is  possib le  to sep ara te  th is  equation by making, the substitution (see 

d iscu ssio n  on page 9)

<}9<i> = <p • F ( \ ,  p) (3-9a)

= (p • [L(X) + M(m)I (399b)
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w here F(X,m) = L(X) + M(^). Substitution of 3-9 into 3-8 leads to the d ifferen tia l 

equation

[H0 -  e<°>][L(X) + M(/x)]p + [V -  e<«]<p = 0 (3-10)

Using Hq as defined by equations 3-1 and 3 -4 , we find that equation 3-10 is 

separab le  in  the coordinates X and ju; i . e . , if we le t D be the separation  con­

s ta n t, we can obtain the  two d ifferen tia l equations:

~ [ (X 2 -  1) e x p (-  ZRX)^~] = exp(— ZRX) [D -  R(2 -  Z)X -  R2e<1) \2/ 2 ] ,  (3-11)

and

~ [ ( 1  -  n 2) ( 2 a  cosh(ZRM/2) + £)2^ ]  = [2a cosh(ZRM/2) + /3]2 (3-12)

j n  R V e (1) 8 aZ R a sinh(Z R n/2 ) + Z2R2<3(1 -  U2) \
I 2 4 [2a cosh(ZRM/2) + p]  J *

The separation  constant can easily  be obtained by integrating equation

3-11 over a ll X .  Keeping in  m ind th a t dL/dX m ust always be fin ite , we obtain

D = ^ - [ 1  + ZR + Z2R2/2 ] + { 2 ~  ■+ —-■.  (3-13)

Equation 3-11 is  now solved by in tegrating tw ice with respec t to  X to

yield

L(X) = ln ( l  + X) + + F u  (3-14)

w here F i is  a constant of in teg ra tion . *

In a  s im ila r  fash ion , we m ay in teg ra te  equation 3-12 once with resp ec t 

to  (x to  obtain

(1 -  ju2)[2ce coshajn + /3]2^ “  = T 1 sinh2a/x + T2fx2 sinh 2aju + T3sinh a p

+ T4/u2 sinhajit + T5/i + Te^ 3 + T7/li cosh 2a/i

♦Substitution of X = 1 into the re su lt of the f i r s t  equation shows that the 
f i r s t  in tegration  constant van ishes. F t is  the second in tegration  constant.
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+ Tgj^cosha/a + K = f (fx) + K (3-15)

w here a = ZR /2 and K is  an in teg ra tion  constant. The coefficients T t through 

T 8 depend on R, Z, a  and /3 and a re  lis te d  below:

T t = | J - [ -  Z2D -  Z2 + e (1>] (3-16a)

To = (3-16b)6 Z

t 3 = 2DZ2 + Z4R2/4  -  4Z2 + 8e (1)] (3-16c)

T4 = ^ 2 - [ e (1) -  Z2/4 ] (3—16d)Zt

T 5 = — D [2a2 + /32] + (3-16e)

T„ = $ [ -  Z2/32/2  + 2 0 i2e (1) + /32e m l (3-16f)
b 6

T 7 = ^ [ Z 2 -  e (1)] (3-16g)

Tg = ^ t 2 Z 2 -  4e(1)] (3-16h)z

Inspection of f(pi) shows that f(—^) = — f(p); i . e . , f(/x) is  an odd function. 

Hence, by requ iring  that dM/d/J, rem ain  fin ite  a t the lim its  fx = ± 1 we can 

easily  show that when jx = — 1

K = - f ( — l) = f(l) (3-17a)

and when jx = + 1

K = - f ( l )  (3-17b)

w here

f(l) = (Tt + T2) sinh 2a + (T3 + T 4) s in h a  + T s + Te + T 7 cosh 2a + T8co sh a

(3-18)
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C learly , equation 3-17 can be valid only if

K = f (D = 0  (3-19)

All that rem ains in o rd e r to com plete the specification of is  to 

in teg ra te  3-15. T his is  an ex trem ely  difficult and tedious ta sk , and the p ro ­

cedure  w ill be d escribed  in deta il in Chapter 4.

(



CHAPTER 4 

SOLUTION OF THE fz EQUATION

Since K = 0, equation 3-15 becom es 

(1 -  (i2) [ 2 a  cosha/z + /3]2 = T t sinh 2aju + T2ju2 sinh2ajz + T3 sinh a/i

+ T4/z2 sinh a/i + Tg/z + Tg/z3 + T 7/z cosh2a/t 

+ T8/z cosh a/i (4-1)

Hence,

M(/z) = T4/X " 1 sinh 2a/zd/i + T?/X "V 2 sinh 2a/i d/i + T 3/X _1 sinha/zd/z 

+ T 4/ X - y  sinh a/z d/z + Tg/X^/z d/z + Tg/X^/i3 dM

+ T 7 /X _1jz cosh 2a/z d/i + T 8/X _1jz cosh ajz djz + F 2 (4-2)

w here F2 is  an in tegration  constant and X = (1 -  fx2) [ 2 a  coshajz + /3]2. Inspection 

of equation 4-2 shows that th ere  a re  eight in teg ra ls  that need to be evaluated in 

o rd e r  to define M(/z). Let these  in teg ra ls  be denoted by T{, T£ , . . .  T£. The 

p rocedure  to be followed to effect the in tegrations is  s tra igh tfo rw ard , a lbeit 

long and tedious. To conserve space, we decided to give the com plete solution 

of only one of the in teg ra ls  in de ta il. The o ther in teg ra ls  m ay a ll be evaluated 

using  the p rinc ip les  developed from  th is one solution.

We proceed now with the evaluation of the in teg ra l having the constant T4 

as  its  coefficient. This in teg ra l, T4, is

T / = f  M2 sinh a/z d/z  (4_3a)
4 M l -  jz2)[2acosha/z + $ ] 2

= _ L . r _____f*2 s inha^td^  (4_3b)
4Q!2 M l -  /z2)[cosha/z + / 3 / 2 a ] 2

= _  JL  1 r MdM__________ (4 - 3 c)
8 a 4 a 2 ** (1 -  /z2)[cosha/z + /3/2a]

I . e . , determ ination  of T£ reduces to the problem  of in tegrating

_ _ r _________ jzdjz_________   (4-4)
5 ~ (1 -  jz2) [cosh a/i + ( 3 / 2 a ]

We now distinguish  th ree  cases:
-15-
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CASE 1 . :  When /J/2a  < 1, le t  ( 3 / 2 a  = cosg ; i . e . , g = arccos(/3/2o!). Using 

the following identity22

1  “ i p  j  t a n h ( a 4 ^ )  -  t a n h ( p p ) j  ( 4 . 5)
cosh apt + c o sg

in equation 4-4  gives

^ t a h / a i i + J s }  ^ h l ^ l  

s — ( i - f f )  • -  !  —  *
-  c o s e c  s

2 i (4-6a)

^  (4-6b)

-  C0S” S [Qi -  Q, -  <S>3 + Q<] (4-6c)

w here (+) and (-)  a r e  (afx + ig) / 2  and (apt -- ig ) /2 , respectively . The Q’s a re

in teg ra ls  given by

q , = / f *  ^ (4-7a)

(4-7b)

r tanh (-) 
Q 3 “ J i  1  M (4-7c)

Q a .  , p L H  * (4-7d)

In o rd e r to d e te rm in e  the Q’s, we follow Lyon et a l . 13 and expand the 

hyperbolic tangent in the s e r ie s

tanh (±) = tanh ^ ^  = 4(apt ± ig)S„ t(2n + l ) 2 7r2 + (a/j. ± ig)2I-1. (4-8)

Substitution of equation 4 -8  into equations 4 -7 , interchanging the p ro cesses  of 

sum m ation and in tegra tion , expanding into p a rtia l fractions, and integrating 

te rm  by te rm  u ltim ate ly  gives

Qt = —4(a + ig) In (1  -  m) + 2 (a + ig )S QD^hiX*

-  4  ! o  < 2 n  +  a r c t a n  (2n +ifi  < 4 ‘ 9 a )
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Q2 = - 4 ( a  -  ig)ln(l + pOSgDjj1 + 2(a -  ig) jpo D^lnX*

+ 4 S . (2n + l^D o1 a rc  tan  ■ (4-9b)n=o £ (2n + l ) i r

Q3 = - 4 ( a  -  ig)ln(l -  pt)S D51 + 2(a -  ig)f5 Dj^lnX,n=0 n=0

- 4 2  (2n + ljT rD ^arctan t t — (4-9c) n=0 £ (2n + 1/TT

Q4 = - 4 ( a  + ig)ln(l + pOZ.Dj1 + 2(a + ig )2  D^lnX..n=0 n=0

+ 4 2  (2n + l^ D f1 a rc ta n  ~  ^ ^  9t^ n=o 1 (2n + l)7r

w here

Da = (2n + 1)2tt2 + (a + ig)2 (4-10a)

D2 = (2n + 1)27t2 + (a -  ig)2 (4-10b)

X,. = (2n + l)27r2 + (api + ig) 2 (4-10c)

X_ = (2n + l ) 27r2 + (api -  ig) 2 (4-10d)

Substitution of the Q’s (equations 4 -9a  through 4-9d) into equation 4-6c gives 

I5. A final substitution of I5 in to  equation 4-3c  followed by the appropriate  

operations yields

TS = +  <W (4-H a)

Expansion, followed by co llection  of te rm s  (utilizing se r ie s  4 -8 , identity 4-5 

and the additional identity ln ( l  — pt2) = ln (l — pi) + ln (l  + pi)), gives

4 a 2TJ = g t e  cosh a  + c o s g  l n < 1  ~  ^

_  0 0 ^  £  &  | a ^  .  a - J g  j ^  + (4. llb )
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- arotan i I r n f e  j

_ _  (sinha) (ln[l -  m2D _  cosec g j_l_ _  _1_ _  2 (a + ig) 2 2 (a -  ig) 2 1 
2 (cosh a  + co sg )2 2 i nsOjDi D2 (D*)2 (D2) 2 j

x | ^  + M . | . 2 ^ | o( 2 n + ^ j a ^ + a ^ | j arc tan ^

'  -  « * “  £ ? £  |  -  “ T *  1 . ) ^  ^ * V s  |

+ ^ | 0 (2n + ] ) v j i + A | j i - A |  (4 -llc )

CASE 2 . :  When f i / 2 a  > 1, le t / 3 / 2 a  = co sh g  = c o s ig . Equation 4 -4  then becom es 

fxdix
*5 ^  (1 -  ji2)[coshajLi + cos igl

The previous re su lts , obtained 'for Case 1, now apply h e re  provided that g in 

equations 4-5 through 4-11 is  rep laced  by ig.

CASE 3 . :  When /3 /2o t  = 1, g = 0 and the p receding  fo rm ulas cannot be used  

since the co secg  becom es infinite. U nder these  c ircu m stan ces , equation 4 -4  

becom es

T _  r MdM________
5 (1 -  pi2)[coshajn +1 ]

Using the identity

2 cosh2 (afi/2 ) = cosh afx + 1

gives

T _ 1  r jnsech2 (ajn/2 ) d/J
5 "  2 J (1  -  m)'2

This in tegral w as considered by Lyon e t al. and the d e ta ils  m ay be found in 

re fe ren ce  (13).

On page 20 is a  sum m ary of the in teg ra ls  TJ through Tg (defined 

on page 15) fo r the case / 3 / 2 a  < 1. R eplacem ent of g by ig gives the in teg ra ls  

when / 3 / 2 a  > 1. Substitution of these in teg ra ls  into equation 4-2  w ill, of co u rse ,
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give In th is  tabulation, Aj = (cosha/i + co sg ) " 1 and X = (1 -  fx2) (2acosha/i,

+ /3)2. Symbols not defined below have been defined previously  in the text. Case 

3  (/3/201 = 1 ) did not occur in our calculations and we .will not consider it fu rth e r. 

We w ill see , how ever, that when (3 /2oi  «  1  the se r ie s  solutions fo r C ases 1 and 

2 a re  sufficiently  p ertu rbed  so a s  to give erroneous energy r e s u lts .  In C hapter 

5  we w ill handle th is situation num erically  using  an in teg ra l rep re sen ta tio n  for 

the s e r ie s  expansion fo r
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T( = /X " 1 sinh 2ap dp = 7- ^  ̂  + cos S ~ 2 T 4 cos ĝ

•J
T£ = /X “V 2 s in h 2 ap d p  = -  2T $cosg

TJ = f X - 1 s in h ap d p  = -  ^ ^ A j  + TJ

T4 = /X -1p2 s in h ap d p  = (expression fo r T 4 is  given on page 17)

T'g = /X ^p  dp = C0^  g [P3 -  I5 cos g]

T'G = /X -V 3 dp = 4 ^ 2  t(P 3 “  ^5 cos g) cosec2 g -  I4]

T? = /X -1p c o s h 2 a p d p  = ln(l -  p2) + co s2 g co sec 2 g(P3 -  I5 cosg)

— 4I5 cos g]

T3 = /X -1p c o sh a p d p  = + cosec2 g c o s 2 g)l5 -  P 3 cosec2 geosg ]

where

I2 = = ^ Q i  + Q2 + Q3 + Q J

= rA M2 sinh_apdp = _  I ln(coshap + cosg) + I2 
s J 1 (1 -  p2) a

l 4 .  /(A l)V d (l.  „  + ooS g ) ♦

— — 2p cosec 3 g e o s  g a r c ta n [ ta n h ^ . ta n ^ ]  a 2 2

+ —2 co sec3 g c o s g  Jo a rc tan  [tanh^- ta n § ]  dju. a 2 2

15 = M i  -(Y ^ ~ 2y = c ° 4 j c ^  [Qi -  Q2 -  Q3 + Q4I
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and

P 3 = ~ I 2 = -  j t ^ i ) 2 (1 + cosh a  cos g) ln (l -  fx2)

+ * M £ + * ~ s l W ^ - 2 T ^ I K + , , a ‘ l
+  2 | ( (2 n + D ^ - ^ | | a r o ta „ 1^

—  < f ^ |

- o | l) te n + D v j i - i | j i - ^ ;|



CHAPTER £

NUMERICAL CALCULATIONS

With the solutions fo r  L(X) and M(pi) a t ou r d isposal, we a re  in a  position 

to calculate the second and th ird  o rd e r co rrec tio n s  to the energy, e <2) and e (3). 

However, as  the solution for M(pi) is  in the fo rm  of an infinite s e r ie s ,  the 

in teg ra ls  involved in the calculations beoome quite cum bersom e. It is 

n ecessa ry , th ere fo re , to obtain some idea as  to the accuracy  of the ca lcu la­

tions. The following d iscussion  de ta ils  some of the p rob lem s encountered in the 

n um erical solution of the M equation along with an ana lysis  of the final re su lts .

At the outset we notice that the various in teg ra ls  (Tg through Tg) in 

equation 4 -2  p o ssess  te rm s  involving ln (l -  pi2); i . e . , th e re  is  apparently  a 

logarithm ic singularity  at the points pi = ± 1. One can show, however, that 

in sertion  of the expanded in teg ra ls  into equation 4-2  followed by collection of 

te rm s  involving ln (l -  pi2) leads to the following exp ression  fo r M(pi):

M W  = m W  + F2 + g[2 a  + ^  S‘”h 2 a  + <T3 + Tl> Sinha

+ T 5 + Tg + T 7 cosh 2a + T8 cosh a} (5-1)

w here m (fx) contains no s in g u la rities  within the range of pi.

A s  shown by equations 3-18 and 3-19, the value of the b racketed  sum is  

exactly  equal to f (1) = K = 0. T herefo re , the sum  of the ln (l -  pi2), te rm s  that 

a r is e  from  the solution of 4-2 is  exactly  0. T his being the case , we can d iscu ss  

the num erical solution of M (/x )  a n d /o r its  component in teg ra ls  by computing 

th e ir  values without including the te rm s  involving ln (l -  pi2).

Each of the in teg ra ls  Tg through Tg (less the te rm s  containing ln (l -  pi2)) 

can be evaluated by d ire c t s e r ie s  solution. F o r exam ple, the solution of Tg w as 

evaluated using 500 te rm s  of the s e r ie s  and a  com puter p rin tou t was obtained to  

show its  behavior upon the addition of each succeeding te rm . Some of the re su lts  

a re  given in Table I (page 23) fo r pi = 1. This table shows that the value of Tg 

changes by only 1 x 10" 10 a s  e a rly  a s  the 200th te rm  fo r  R = 2 and the 250th te rm

-22-
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TABLE la . Values of the in teg ra l T(J (pi = 1) vs the num ber of te rm s (N) 
___________________  used in its  s e r ie s  solution. a»b____________________

N T§(R = 2) T§(R = 2, single precision) T§(R = 4)

1 .2540953857 .254199 .0126766055
50 .2515921760 .251697 .0083430549
51 .2515921530 .251697 .0083430139
90 .2515918067 .251697 .0083423985

1 0 0 .2515918049 .251697 .0083423953
149 .2515917623 .251697 .0083423196
150 .2515917619 .251697 .0083423189
199 .2515917508 .251697 .0083422991
2 0 0 .2515917507 .251697 .0083422989
249 .2515917465 .251697 .0083422916
250 .2515917465 .251697 .0083422915
299 .2515917446 .251697 .0083422881
300 .2515917446 .251697 .0083422880
349 .2515917436 .251697 .0083422863
350 .2515917435 .251697 .0083422863
399 .2515917430 .251697 .0083422852
400 .2515917430 .251697 .0083422852
449 .2515917426 .251697 .0083422846
450 .2515917426 .251697 .0083422846
499 .2515917424 .251697 .0083422842
500 .2515917424 .251697 .0083422842

TABLE lb. d100 fo r  the values in Table. Ia.

^ l a s t d lQ0 (R " 2) d̂ no (R -  4)
2 0 0 542 x lO"10 964 X  lO- 10
300 61 X  lO-10 109 x lO"10
400 16 x lO"10 28 X  lO' 10
500 6  x 1 0 " 10 10 x lO' 10

aT e rm s containing ln (l -  pi?) w ere f i r s t  sub tracted  from  T§ (see page 22). 
bAll d istan ces  a re  in Bohr rad ii.
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fo r  R = 4. The facto r d10o gives us  the d ifference between each  successive  100 

te rm s . Thus, at R = 4, we see that the value of the s e r ie s  fo r T§ changes by 

109 x 10“10 between the 200th and the 300th te rm s , but changes by only 10 x 10"10 

between the 400th and the 500th te rm s . F u rth e rm o re , the increm ents a re  seen 

to be monotonically decreasing  a s  would be expected fo r a w ell behaved function. 

On the b as is  of these re su lts , we fe lt that i t  w as reasonable to te rm inate  our 

s e r ie s  with 400 term  accuracy.

In o rd er to check the above p ro c ed u re , it was decided to com pare the 

s e r ie s  re su lts  with those obtained by a -d irec t n u m erica l in tegration . Thus, 

fo r the in teg ra l Tg we sub tracted  out the s ingu larity  and in tegrated  the following 

expression  by a fifteen point G aussian  schem e:

n  1  ) sinh apt pi sinh a  ( , /,.
J o (1 -  n 2) J(2a coshapi + /3)2 (2a cosh  a  + /3) 2 J

The re su lts  of the G aussian in teg ra tion  w ere com pared with those of the se r ie s  

solution by evaluating the s e r ie s  a t pi = 1  and a t pi = 0  and sub tracting  these  two 

values. As m entioned above, 400 te rm s  w ere  used  to evaluate the s e r ie s .
Table II (page 25) com pares, the re su lts  fo r  each  of the in teg ra ls  Tg through Tg. 

The values obtained in each case  ag ree  to w ithin 1 .2  x 10"10.

In o rder to evaluate the energy  co rrec tio n s  e (2) and e <3) from  equations 

2 - 1 1  and 2 - 1 2  we need the f i r s t  o rd e r  co rrec tio n  to the wavefunction; i . e . , we 

m ust determ ine

<p(1) = <p[ L(A) + M(pi)] (5~3a)

= (p[ 1(A) + m(pi) + F°] (5-3b)

w here F° = Fj + F2, m(pt) = M (/x) -  F2, 1(A) = L(A) -  F t , and <p is  the G eom etric 

Mean function (1-8). The constant F° m ay be determ ined  from  the condition 

that J V ^ ^ d r  s= 0 (see page 7). Thus,

F° = -  JV ^A ) dT + f ( p 2m ( ix )  d r  
I<P2d r

= -  /<P2l(A)dT -  f<p2m ( i x ) d r  (5-4b)

-24-



TABLE n .  Evaluation of the in teg ra ls  TJ through T£ from  p = 0 to p =  I . 8*1*

R = 2

In tegral No. Value from  se rie s  solution Value from  G aussian quadrature

1 0.0082668155 0.0082668155
2 0.0084955554 0.0084955554
3 -0.0700192513 -  0.0700192512
4 0.0528981380 0.0528981380
5 0.0128094570 0.0128094570
6 0.0121945550 0.0121945550
7 -  0.0424470829 -  0.0424470829
8 0.0174221196 0.0174221196

aT erm s containing ln (l -  fi2) w ere f i r s t  sub tracted  from  in teg ra ls  (see page 22). 
bA ll d istances a re  in Bohr rad ii.
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since <p is  norm alized . V alues of cp and $  = cp + <p(1) a re  given in Table III 

(page 27) and Appendix B fo r various in te rn u c lear separations. All values in 

these  tab les  w ere  com puted num erica lly  by a  15 point G aussian scheme using 

the exp lic it fo rm  for m(n); i. e . , m(g) w as ex p ressed  as a s e r ie s .

An a lte rn a te  p rocedure  fo r obtaining $  = cp + <p(1) involves using an 

in teg ra l rep resen ta tio n  fo r the s e r ie s  m(n). F rom  equations 5-3 and 5-4 we 

see  that

<p<D = <p{l(\) + m(|Lt) — fcp2l(X) d r -  f<p2m(ix)  di"} (5-5a)

= <p{l(X) + f *  dm  + m (0) -  f c p 21 (A) d r -  f c p H f ^  dm] dr

-  JV2m (0) dT} (5 -5b)

= c p { l ( \ )  + / 0M dm  -  f c p 21(A) dr -  f<p2[ f Qu  dml dT} (5-5c)

since f<p2m(0) d r  = m(0) fc p 2 dr = m(0). But, from  equation 5-1,

dm  = ; 0“ d(M -  F2) = ; #“ dM = / 0“ , (5-6)

w here dM /dg is  given by equation 3-15. Hence

«.«> = + / . “ ^ d i x -  jy> i w d r - ; « . 2[/»“ ^ ] d T }  (5 - 7)

Substitution of dM /dg into equation 5-7, followed by num erical integration 

using a  15 point G aussian schem e g ives an a lte rn a te  evaluation for cp(1K  

Table IV (page 29) com pares selected  values of $  = (p + <p(1> obtained in th is 

m anner with values obtained when m(fi) is  ex p ressed  as a s e r ie s . The re su lts  

ag ree  to w ithin 1 x lo -6. A m o re  com prehensive tabulation of in tegral r e p re ­

sentation  $  values is  given in Appendix C.

In Table V (page 30) we p re se n t values fo r  the f ir s t  o rd e r energy (Geo­

m e tric  Mean energy; E (l)), the second and th ird  o rd e r  co rrections to the 

energy  (e<2> and e (3)) , and the to tal energy  co rrec ted  to second and th ird  o rd e r  

(E(2) and E(3)). The values w ere obtained from  a 15 point Gaussian schem e 

using the exp lic it ex p ress io n s  fo r  m(pi) and com pared to those of Wind4 and 

Lyon e t a l . 13 w here p o ssib le . The calcu lations w ere checked by replacing the



TABLE m . Calculated values of the norm alized  wavefunetions (se rie s  solution). a>b

A

R — 

‘Pgm

0 . 2

$

R * 1. 

‘Pgm

9972c

$

R =

^GM

2 . 0

$

R = 

^GM

4 .0

$

R = 

V g U

9 .0

$

1 . 0 . 0 1.26701 1.27513 0.31858 0.31519 0.31811 0.31473 0.12857 0.12682 0.01264 0.01167
0 . 2 1.26733 1.25746 0.32360 0.32032 0.32314 0.31986 0.13543 0.13403 0.01631 0.01567
0 .4 1.26831 1.25843 0.33904 0.33599 0.33859 0.33554 0.15746 0.15689 0.03060 0.03085
0 . 6 1.26994 1.26005 0.36604 0.36306 0.36562 0.36265 0.19927 0.19938 0.06826 0.06962
0 . 8 1.27223 1.26232 0.40657 0.40305 0.40620 0.40269 0.26962 0.26901 0.16286 0.16449
1 . 0 1.27518 1.26525 0.46363 0.45820 0.46334 0.45791 0.38325 0.37827 0.39873 0.39686

2 . 0 . 0 1.04376 1.04076 0.08238 0. 08274 0.08214 0. 08250 0.01329 0.01301 0.00013 0 . 0 0 0 1 1
0 . 2 1.04403 1.04103 0.08368 0.08409 0.08344 0.08385 0.01399 0.01375 0.00017 0.00014
0.4 1.04484 1.04184 0.08767 0.08820 0.08743 0. 08796 0.01627 0.01610 0.00031 0.00029
0 . 6 1.04618 1.04318 0. 09465 0.09531 0.09441 0.09506 0.02059 0.02046 0.00071 0.00066
0 . 8 1.04807 1.04506 0.10513 0.10581 0.10489 0.10556 0.02786 0.02761 0. 00170 0.00157
1 . 0 1.05050 1.04748 0.11989 0.12029 0.11965 0.12004 0.03961 0.03882 0.00416 0.00380

3. 0 . 0 0.85985 0.85974 0.02130 0.02077 0 . 0 2 1 2 1 0.02068 0.00137 0.00123 0 . 0 0 0 0 0 0 . 0 0 0 0 0
0 . 2 0.86007 0.85996 0.02164 0 . 0 2 1 1 1 0.02154 0 . 0 2 1 0 2 0.00144 0.00130 0 . 0 0 0 0 0 0 . 0 0 0 0 0
0 .4 0.86074 0.86063 0.02267 0.02214 0.02257 0.02205 0.00168 0.00152 0 . 0 0 0 0 0 0 . 0 0 0 0 0

0 . 6 0.86185 0.86173 0. 02447 0.02393 0.02438 0.02383 0 . 0 0 2 1 2 0.00193 0 . 0 0 0 0 0 0 . 0 0 0 0 0

0 . 8 0.86340 0.86329 0.02718 0.02657 0.02708 0.02646 0.00288 0.00261 0 . 0 0 0 0 1 0 . 0 0 0 0 1
1 . 0 0.86540 0.86429 0.03100 0.03020 0.03089 0.03009 0.00409 0.00367 0.00004 0.00003

4. 0 . 0 0.70835 0.70935 0.70550 0.00507 0.00547 0.00504 0.00014 0 . 0 0 0 1 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
0 . 2 0.70853 0.70953 0.00559 0.00516 0.00556 0.00513 0.00014 0 . 0 0 0 1 1 0 . 0 0 0 0 0 0 . 0 0 0 0 0
0 .4 0.70908 0.71008 0.00586 0. 00541 0.00583 0.00538 0.00017 0.00013 0 . 0 0 0 0 0 0 . 0 0 0 0 0
0 . 6 0.70999 0.71099 0.00632 0.00585 0.00629 0.00581 0 . 0 0 0 2 2 0.00017 0 . 0 0 0 0 0 0 . 0 0 0 0 0
0 . 8 0.71127 0.71228 0.00703 0.00649 0.00699 0.00646 0.00029 0.00023 0 . 0 0 0 0 0 0 . 0 0 0 0 0
1 . 0 0.71292 0.71393 0.00801 0.00738 0.00797 0.00734 0.00042 0.00032 0. OCfOOO 0 . 0 0 0 0 0



TABLE III. (continued)

X V

R = 

ĜM

0.2

$

R = 1.

<?GM

9972c

$

R = 

‘Pgm

2t 0

$

R =

ĜM

4 .0

$

R =

^GM

9.0

$

5. 0.0 0.58354 0.58482 0.00142 0.00121 0.00141 0.00120 0.00001 0.00000 0.00000 0.00000
0.2 0.58369 0.58497 0. 00144 0.00123 0.00143 0.00122 0.00001 0.00000 0.00000 0.00000
0.4 0.58414 0.58543 0.00151 0.00129 0.00150 0.00128 0.00001 0.00001 0 . ooooo 0.00000
0.6 0.58489 0.58618 0.00163 0.00140 0.00162 0.00139 0.00002 0.00001 0.00000 0.00000
0.8 0.58594 0.58724 0.00181 0.00155 0.00180 0.00154 0.00003 0.00001 0.00000 0.00000
1.0 0.58730 0.58860 0.00207 0.00176 0.00206 0. 00175 0. 00004 0.00002 0.00000 0.00000

6. 0 .0 0.48072 0.48191 0.00036 0.00028 0.00036 0.00028 0.00000 0.00000 0.00000 0.00000
0.2 0.48084 0.48203 0.00037 0.00028 0.00037 0.00028 0.00000 0.00000 0.00000 0.00000
0.4 0.48121 0.49240 0.00039 0.00030 0.00038 0.00030 0.00000 0.00000 0 . ooooo 0.00000
0.6 0.48183 0.48302 0.00042 0. 00032 0.00041 OL00032 0.00000 0.00000 0 . ooooo 0. ooooo
0.8 0.48270 0.48389 0.00047 0.00036 0.00046 0.00036 0.00000 0.00000 0.00000 0.00000
1.0 0.48382 0.48501 0.00053 0.00041 0.00053 0.00041 0.00000 0.00000 0.00000 0.00000

7. 0.0 0.39601 0.39695 0.00009 0.00006 0.00009 0.00006 0.00000 0.00000 0.00000 0.00000
0.2 0.39612 0.39705 0.00009 0.00006 0.00009 0.00006 0.00000 0.00000 0 . ooooo 0.00000
0.4 0.39642 0.39736 0.00010 0.00006 0.00010 0.00006 0.00000 0.00000 0 . ooooo 0.00000
0.6 0.39693 0.39787 0.00010 0.00007 0.00010 0.00007 0.00000 0.00000 0.00000 0.00000
0.8 0.39765 0.39859 0.00012 0.00008 0.00012 0. 00008 0.00000 0.00000 0 . ooooo 0.00000
1.0 0.39857 0.39951 0.00013 0.00009 0.00013 0.00009 0.00000 o: ooooo 0 . ooooo 0.00000

8. 0 .0 0.32624 0.32687 0.00002 0.00001 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000
0.2 0.32632 0.32696 0.00002 0.00001 0.00002 0.00001 0.00000 0.00000 0 . ooooo 0.00000
0.4 0.32657 0.32721 0.00002 0.00001 0.00002 "0.00001 0.00000 0 . ooooo 0 . ooooo 0.00000
0.6 0.32699 0.32763 0.00002 0.00001 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000
0.8 0.32758 0.32822 0.00003 0.00001 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000
1.0 0.32834 0.32898 0.00003 0. 00002 0.00003 0.00002 0.00000 0 . ooooo 0 . ooooo 0.00000

aA ll d istances a re  in Bohr rad ii.
= <PGm + <? (1)- 

cE quilibrium  separation.



TABLE IV. C om parison of selected  values of $  = <p + <p(1) by  d ifferent m eth o d s.a

V alues obtained using s e r ie s  solution fo r Values obtained using in teg ra l rep resen ta tion
fo r (^). (15 point Gauss)

R = 2; X  = 1 W il > n V- R = 2; X = 1 R = 4 ; \  = l

0 . 0 0.3147314268 0.1268287867 0 . 0 0.3147314266 0.1268292817
0 . 2 0.3198650639 0.1340346899 0 . 2 0.3198650637 0.1340352129
0 .4 0.3355496137 0.1568944633 0 .4 0.3355496135 0.1568950752 ^
0 . 6 0.3626548287 0.1993861110 0 . 6 0.3626548285 0.1993868883 f
0 . 8 0.4026933997 0.2690141881 0 . 8 0.4026933994 0.2690152371
1 . 0 0.4579172310 0.3782763156 1 . 0 0.4579172308 0.3782777917

aA ll d istances a re  in Bohr rad ii.



TABLE V. R esu lts  of pertu rbation  energy calculations fo r the ground sta te  of the hydrogen m olecu lar ion 
using the G eom etric M ean varia tion  function fo r the zero th -o rder wavefunction. a*b

R . - E (D =  —e (g . m .) _  e (2 ) e <3> -E (2 ) -E (3 ) — E (Exact) 0 — E(Lyon)d

0 . 2 1.9285375 0.0000729 0 . 0 0 0 0 0 0 2 1.9286105 1.9286103 1. 9286202 1.9286203
0 . 6 1.6711852 0.0003027 0. 0000044 1. 6714879 1.6714834 1.6714846 1.6714846
1 . 0 1.4514847 0.0003075 0.0000068 1.4517923 1.4517854 1.4517863 1.4517860
1 . 2 1.3620291 0.0002846 0.0000068 1.3623138 1.3623068 1.3623078
1 .4 1.2840159 0.0002596 0.0000067 1.2842756 1.2842689 1.2842692 1.2842688
1 . 6 1.2157081 0.0002351 0.0000063 1.2159432 1.2159369 1.2159372 1.2159368
1 . 8 1.1556023 0.0002234 0.0000061 1.1558148 1.1558088 1.1558092 1.1558088
1 .9 1.1282248 0 . 0 0 0 2 0 2 2 0.0000057 1.1284270 1.1284213 1.1284216 1.1284212
1.9972® 1.1031478 0.0001929 0.0000055 1.1033407 1.1033352
2 . 0 1.1024466 0.0001926 0.0000054 1.1026393 1.1026338 1.1026342 1.1026338
2 . 1 1.0781463 0.0001828 0.0000052 1.0783301 1.0783249 1.0783254 1.0783250
2 . 2 1.0552139 0.0001757 0.0000050 1.0553897 1.0553847 1.0553851 1.0553847
2 .4 f . 0130626 0.0001617 0.0000045 1.0132243 1.0132198 1.0132203
2 . 6 0.9753020 0.0001503 0.0000042 0.9754523 0. 9754481 0.9754486
2 . 8 0.9413612 0.0001411 0.0000038 0.9415024 0.9414985 0.9414989
3 .0 0.9107654 0.0001340 0.0000035 0.9108995 0.9108959 0.9108962 0.9108960
3 .2 0.8831168 0.0001287 0.0000032 0.8832455 0.8832422 0.8832426
3 .4 0.8580795 0.0001248 0.0000030 0.8582044 0.8582014 0.8582017
3 .6 0.8353673 0.0001223 0.0000028 0.8354896 0.8354868 0.8354871
3 .8 0 .814734T 0.0001197 0.0002922 0.8148539 0.8145616 0.8148526
3.8* 0.8147341 0.0001208 0.0000026 0.8148550 0.8148524 0.8148526
4 .0 0.7959669 0 . 0 0 0 1 2 0 2 0.0000036 0. 7960871 0.7960835 0.7960849 0.7960848
4 .0 * 0.7959669 0.0001203 0.0000025 0. 7960872 0.7960847 0.7960849 0.7960848
4 .2 0.7788792 0.0001726 0.0000227 0. 7790539 0.7790311 0.7789974
4 .2* 0.7788792 0.0001747 0.0000225 0. 7790539 0.7790313 0.7789974
4 .4 0.7633069 0 . 0 0 0 1 2 1 0 0.0000023 0.7634279 0. 7634256 0.7634259
4 .6 0.7491041 0.0001219 0 . 0 0 0 0 0 2 1 0.7492261 0.7492239 0.7492241



TABLE V. (continued)

R ~ E (1)=  —E(G .M .) - e (2> e (3) — E(2) — E(3) — E (Exact)'

4 .8 0.7361402 0. 0001231 0 . 0 0 0 0 0 2 1 0.7362633 0.7362612 0.7362615
5.0 0.7242978 0.0001243 0 . 0 0 0 0 0 2 0 0.7244221 0.7244201 0.7244203
5.2 0.7134705 0. 0001255 0 . 0 0 0 0 0 2 0 0.7135961 0.7135940 0. 7135943
5 .4 0.7035619 0.0001266 0.0000019 0.7036885 0.7036866 0.7036868
5.6 0.6944841 0. 0001275 0.0000019 0.6946117 0.6946097 0.6946100
5 .8 0. 6861574 0.0001281 0.0000018 0.6862856 0.6862837 0.6862837
6 . 0 0.6785089 000001285 0.0000018 0.6786374 0.6786355 0.6786357
6 . 2 0. 6714724 0.0001285 0 . 0000018 0.6716009 0.6715991 0.6715993
6 .4 0.6649878 0.0001282 0.0000018 0.6651161 0.6651142 0.6651144
6 . 6 0.6590007 0.0001277 0 . 0000018 0.6591284 0.6591266 0.6591268
6 . 8 0.6534619 0.0001268 0.0000018 0.6535887 0.6535869 0.6535871
7.0 0.6483272 0.0001256 0 . 0000018 0.6484528 0.6484510 0.6484511
7.2 0.6435566 0.0001241 0.0000018 0.6436807 0.6436789 0.6436791
7^4 0.6391145 0.0001224 0.0000017 0.6392369 0.6392351 0.6392353
7 .6 0.6349689 0. 0001204 0.0000017 0.6350893 0.6350875 0.6350877
7 .8 0.6310912 0.0001182 0.0000017 0.6312095 0.6312077 0. 6312079
8 . 0 0.6274561 0.0001159 0. 0000017 0.6275203 0.6275702 0.6275704
8 . 2 0.6240408 0.0001153 0.0000017 0. 6241542 0.6241524 0.6241526
8 .4 0.6208251 0.0001107 0.0000017 0.6209359 0.6209341 0.6209343
8 . 6 0.6177911 0.0001079 0.0000017 0.6178991 0.6178973 0.6178975
8 . 8 0.6149228 0.0001051 0.0000017 0.6150279 0.6150262 0.6150164
9 .0 0.6122059 0 . 0 0 0 1 0 2 2 2 0.0000017 0.6123081 0.6123064 0.6123066
9.2 0.6096277 0.0000992 0.0000017 0.6097270 0.6097252 0.6097254
9 .4 0.6071769 0.0000963 0. 0000017 0.6072732 0.6072715 0.6072717
9 .6 0.6048434 0.0000933 0. 0000017 0.6049367 0.6049350 0.6049352
9 .8 0.6026181 0.0000903 0.0000017 0.6027084 0.6027067 0.6027069

1 0 . 0 0.6004929 0.0000873 0.0000017 0.6005803 0.6005785 0.6005787
1 0 . 2 0.5984605 0. 0000843 0.0000017 0.5985449 0.5985432 0.5985434
10.4 0. 5965143 0.0000814 0. 0000017 0.5964958 0.5965941 0.5965943

0.7244202

0.6786355

iw

0.6275698

0. 6005785



TABLE V. (continued)

R — E (l) = -  E(G..M.) -e < 2) e (3> — E(2) - E (  3) — E (Exact) 0 — E(Lyon)d

1 0 . 6 0.5946485 0.0000786 0.0000017 0.5947271 0.5947253 0.5947256
1 0 . 8 0.5928576 0.0000757 0.0000017 0.5929334 0.5929316 0.5929319
1 1 . 0 0.5911368 0.0000730 0.0000017 0.5912098 0.5912081 0.5912083
1 1 . 2 0.5894817 0.0000703 0.0000017 0.5895520 0.5895503 0.5895505
11.4 0.5878882 0.0000676 0.0000017 0.5879559 0.5879542 0.5879545
1 1 . 6 0.5863528 0.0000651 0.0000017 0.5864179 0.5864162 0.5864165
1 1 . 8 0.5848720 0.0000626 0.0000017 0.5849347 0.5849330 0.5849332
1 2 . 0 0.5834428 0.0000602 0.0000017 0.5835031 0.5835013 0.5835016

aAU distances a re  in Bohr rad ii and a ll energ ies  a re  in units of e2/ a 0. The to ta l energy m ay be obtained by 
adding the nu c lear-n u c lear repu lsive energy  1 /R . 

bS ta rred  re su lts  w ere obtained using  an in tegra l rep resen ta tio n  fo r A ll o ther re su lts  w ere obtained
using the se r ie s  expression  fo r m ( n ) .

°Exact from  Ref. 4. 
dRef. 13.
eE quilibrium  separation.
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s e r ie s  ex p ressio n  fo r  m(/*) w ith an in teg ra l rep resen ta tio n . The energ ies ob­

tained in th is  way com pared  v e ry  favorably to those obtained using the se rie s  

fo rm  fo r m(/x). Some typ ical re su lts  a re  given in Table VI (page 34). More 

detailed  tabulations fo r each  of these m ethods a re  given in appendices B and C.

An exam ination of the preceding  tabulations shows that when R lie s  be­

tween 3. 8  and 4 .2  B ohr ra d ii, the se r ie s  re su lts  d iffer from  the “exact” 

re su lts  of Wind4 and the re su lts  obtained by using an in tegral rep resen tation  

fo r  m(ju). We believe th is  d iscrepancy  a r is e s  from  the fact that ( 3 / 2 a  ^  1 

w ithin th is  range (/3/2a  = 1. 0000002 at R— 3.779420). As m entioned on page 19, 

th is  causes the s e r ie s  so lutions fo r C ases 1 and 2 to be pertu rbed  and 

erroneous energy  r e s u lts  a re  obtained. F o r th is  reaso n  we have included 

in teg ra l rep re sen ta tio n  values in Table V fo r  R = 3 .8 , 4 .0  and 4 .2 . These 

re su lts  com pare favorab ly  w ith those of Wind a t R = 3. 8  and 4 .0 , but we have 

no explanation fo r  the d iscrepancy  that o ccu rs  a t R = 4. 2.

A ll of the above calcu lations w ere done in both single and double p re ­

cision  on an XDS/Sigma 7 com puter a t Queens College of the City U niversity of 

New Y ork. T able VI (page 34) shows that the single p rec ision  values agree with 

the double p rec is io n  va lues of the se r ie s  solution to within 8  x 1 0 ”4 over the 

in te rn u c lear sep a ra tio n s  R = 1 to R = 10. A s im ila r  com parison for the in tegra l 

rep resen ta tio n  solution shows even b e tte r  agreem ent. The fact that the single 

p rec is io n  re s u lts  c lc se ly  m atch those obtained by the use of double p recision  is  

indeed satisfy ing .



TABLE VI. Selected values of th ird  o rd e r  energ ies  obtained by two d ifferent m e th o d s.a

V alues obtained using  s e r ie s  solution Values obtained using  in teg ra l rep resen ta tio n  
_____________ for m (n).____________________   fo r mpi) (15 point G auss).___

R Single p rec ision  Double p rec ision  Single p rec isio n  Double p rec isio n

1 .0  -1 .4 5 1 8 0 2  -1 .4517854294 -1 .4 5 1 7 6 2  -1 .4517854294
2 .0  -1 .1 0 2 5 7 4  -1 .1026338401 -1 .1 0 2 6 1 9  -1 .1026338401
4 .0  -0 .7 9 6 8 5 5  -0 .7960835542 -0 .7 9 6 0 8 3  -0 .7960847168

10 .0  -0 .6 0 0 5 7 8  -0 .6005785783 -0 .6 0 0 5 7 8  -0.6005785783

aA ll d istances a re  in Bohr rad ii and a ll energ ies a re  in units of e2/ a 0.
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APPENDIX A

THE STARK E FFE C T  FOR THE HYDROGEN ATOM: A NEW APPROACH

The Schroedinger equation fo r  a  hydrogen atom in an e le c tr ic  field  of 

streng th  E acting along the z ax is can be w ritten  as

w here atom ic units a re  used  throughout. Equation 2-9b te lls  us that the f ir s t  

o rd e r co rrection  to the energy  is  ( <p, E z <p) if we tre a t  the energy of in te rac tio n  

of the e lectron  with the e le c tr ic  fie ld  as a  pertu rba tion . F o r  the ground sta te  

= ‘Pis) it is  easy  to show that the above m a trix  elem ent is  zero23, so that we 

m ust go to second o rd e r  to ca lcu la te  the effect of the fie ld  on the energy  of the 

atom.

The second o rd e r  co rrec tio n  to the energy  is  given by

Following the p rocedure of C hapter 3, we le t = EL(A) + M(fi)]<j0ls w here the 

parabolic coordinates X ,  fx and a  a re  re la ted  to the C artes ian  coordinates by 

the following form ulas:

The lim its  fo r both X  and fx a re  0 to while those fo r  a  a re  Q> to 2ir . In th is 

coordinate system  V = Ez = f  E ( \  -  fx ) . Substituting into equation A -3 we find 

that the d ifferentia l equation is sep a ra ted  in the coordinates X  and fx a s  follow s:

(A-l)

e (2> = ( cp, Ez<p(1)) 

w here is found by solving equation 2-13:

(A-2 )

_ I V 2 _  i  + I  ^ i) + E z (p = 0 .
2  r  2

(A-3)

dAdpcda.

X L "  + (1 -  X)I/ -  EA.2/4  = K 

IX M "  + (1 -  fiJM' + E ( i2/ 4  = -  K

(A-4)

(A-5)
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Solutions fo r  these equations which also  sa tisfy  the re la tio n  <P(1>) = 0 

(see page 7) a re  found to be

L(A) = -  ^ U 2/2  + 2X1 (A-6 )

and

M(p) = 2  + 2 pi (A-7)

w ith the separation constant, K, equal to — E /2 .

T hese re su lts  lead  to a  co rrec ted  wavefunction of the fo rm

<P = <P is + <P{i)  (A-8 a)

= cpia [ 1 + L(X) + M()x)l (A-8b)

= <pla[ l  -  Ez -  ^-zr] (A-8 c)

and a  co rrec ted  energy equal to

W = — e (1) + e (2) (A-9a)

= _ I + 0 - ^ .  (A-9b)2 4

The m agnitude of the average dipole m om ent (ji) induced by the fie ld  is  given by 

I f  I = | E  (A-10)

Since the magnitude of the induced dipole is  also  given by  jx = a E , w here a  is  

the po larizab ility , we see that a  = 9/2 in atom ic u n its . T h is , of cou rse , is  

consisten t with the accepted value of 9ao/2 in cgs un its .

It is in teresting  to point out that H a s s e 24 obtained the sam e value fo r the 

po larizab ility  using a  varia tion  function of the fo rm  <p = <pla(l + Az + B z r) . 

H a s s e ’s function is v irtua lly  identical to our derived  function A - 8 c.
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EXT. FtRTRAN Iv,

>

3

0

1 »
2 .
3. 2
A * 6
5* 15
6  •
7. A
8 * 1
9*

1 0 *
1 1 .
1 2 *
13*
1 A •
15.
16*
17.
18.
19*
2 0 *
2 1  •
2 2 *
23*
2A *
25.
26.
27*
2 s*
29.
30*
31*
32.
33.
3A.
35*
36.
37*
38 *
39.
AO.
Al.
A2>
A3.
AA<
A5 •
A6  •
A7.
A8 «

vE»s K*v D oc
C9VMON / A / R t  Z t ALPhA* BETA/AAA/rS 

j>N/z«P/PRR
J * 1

»E*t- {1C15* 15) R/RRR 
rt}REAT( ?F10*5)
IFIK.GT.I2.) G9 TO 2CC 
Z » 1.

•„ ■ i  • P 
A » E X P ( - ’a) 
t: ■ L>P(-r/2 .)
C * EXP( •'/£.)
C » EXP(-2 « »v.)
Ai< ■ A* (1 . + W)
AJ ■ -1 • AR * D/R» (!.♦'/■ )

SEP * A* (1 . ♦ w + fi'*W/3t )
S11 ■ 2* ♦ E«*S22
S12 * 2..A/a'.(C.(3«.W-3.) +B« CV:+3•))
SZE.K0 * ?»Z/£. -Z 
SR - .bMC-EU 
Ch ■ *5.(C+H)
AK* ■ A«tw*h -w -1«) 

r'll • £.«EZEFe.(l.t2.»AK ) + 2.«A„ - Z*Z»S22 
M12 . P.»AK.Sm/K«(Z-A.) 

t-pg 1 A*. (EZEwc-Z )
PS11Z ■’ .2.«i'.»A'»AK/t3,*Z)
PSl2Z«*3. «AK«8 * tc*C* <>*£• > + K + 2 «)/fZ»;%)
PS22Z * •x *'a *AK/(3.»Z )

PtCZ * Z-1.
PAKZ « -w»R*A 

Pajz * *D» (1* +2 ..A )
SPAKZ * P«R*A»(a- 1 .)
SDA JZ ■ -2.««*(PAvlZ+0)

PHUZ«2**PECZ« tl.+2.»AK)+'t.»EZER0«PAKZ + 2.APAJZ-2.*Z»S22-Z«Z»PS22Z 
P'~12Z*2,»'5̂ * (PA<z« (Z"A. l+AO/E+AK.CH.tZ"1*.) 
PH22Z«PAaz.(EZER0-Z)aak»tPEoZ-1 .)
SPS11Z • 2.»W«x»AKA/(3.*Z»Z) 

SFSlHZ»3..A/I2.«Z»Z*wl*lC*^*,A#'‘,*A*A*it»*W*8. )+3* (3.*X»x*W ♦ 9»»W«X
1 + 1 2 .  « , .+ h . ) )

S&S22Z • W»X«AKA/(3 .»Z»Z)
3PJ11Z.2.. (l.+2.«AK)+g..p-.CZ«PAKZ+A.»EZERt)«SPA<Z+2,«SPAJZ-2.«S22 
l»A.«Z*pS2?Z*Z*Z»SpS22Z

SPhl£2*2..SH«(SPAX2.{2 -A.)+2..PAKz)/R+2..CH»(PAKz.( 2 -A.J+AK)
1 a .5»R*SH.aK*<Z-A.1 
SpH22Z»SpA<Z»(EZER0-Z ) * £.«PAk Z«(Z-2«) +AK 

AA . Slt«S22 - S12.SI2 
29 ■ 2* »Sl2»*”12 - S11.H22 - F11*S2£
CC « H H « h 2 2  - H12«H12

o i sc i e-»«bP-A.«AA*cc
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A9* 
50* 
51 • 
52* 
53 •5A •
55* 
56* 
57* 
58* 
59* 
6C* 
61 • 
62* 
63* 
6A. 
65* 
6 6 * 

67* 
68* 
69* 
70* 
71* 
72* 
73* 
7a* 
75* 
76* 
77* 
78* 
79*

* p a r t  i: s e r i e s  s o l u t i o n  l i s t i n g  a o

Sq RTD! • SCRTtDISC)
PAAZ . St 1*PS22Z ♦ S22«FS11Z - 2*»S12«PS12Z 

P35Z*2.*Sl2»PHlgZ+2*«Hi2«FSlpZ-Sll»PH22Z-H22*PSllZ-Hll»PSc2Z-Sp2» 
ln» 11 Z
PCCZ ■ Hll«pH22Z +H22*PH11Z -2*»H12«pH12Z 

SPa a Z* Slt»SPS22Z+S22«SPSllZ>2*»Sl2*SFS12Z+2**PSllZ»PS22Z-2**PS12 
lZ*PSlcZ
Ss'i'iZ « ?• •S12*SPh 12Z + A • »PS12Z »Ph1?^*2* *h12*SPS12Z*'S1 1 •SPn22Z»2*« 
1 FH22Z«PstlZ-H22«SPSllZ*Hll»SPS22Z“2*«PS22Z«PH11Z*S22»SPH11 Z 
SpCCZ*Mll»spH22Z+H22»SpHllZ-2**Pl£#SphlcZ + 2* »pHl17»pH22Z-2* «PHt2Z 
1»P-U2Z

piiscz « 2 ’*b>1*Ptyz - a**AA*PCCZ - a.«CC*>PAAZ 
ES » .5/aa«(-O-J-SCRT0I)

SP^JSz » P.otPBBzoPPSZ ♦ f'P«SFriBz) - A*»(2 .«PAAZ*PCCZ + AA«SPCCZ + 
icc »spaaz t

PS3T0I . .5*PI7ISCZ/ScRT-r 
SPCTLI « -*25*PDlScZ#PDIScZ/tOISc*SCFTDI) +.5«SPDISZ/SCRTDI 

PLSZ * -.^.(PeBZ+PSCTDD/AA -PAAZ«CS/AA
SPESZ . ..5 * (SPEBZ +SPCTOI>/AA-^/AA*« 2 *«PAAZ*PESZ+SPAA2»ES>
Z • Z-PfSZ/SPESZ 

lC{AcS(PESZ)-*COCCCOCl) 1CC/1C0,c 
5 J » J + 1

IFJo-lOOC) 1»10C/1CC 
ICC TtjTAL« ES «■ 1«/R

PQM«(hl1-Sll«ES)/(Sl2«E5*Hl2) 
a l p h a  * W S L R T ( S 1 1  + 2.,S12.RP.\ + S22.R8N.R9N)

BETA * R'.'N«ALPHA
Ca l l  ENER'iY 

GO 73 2 
2CC CALL E*IT 

END



APPE NDI X B» PART 1?  S E R I E S  S ^ l U T i e N  L I S T I N G

1. s u b r o u t i n e  e n e r g y
2 . real.i* N
3 . REAL*A lA'TjA, INTgA, INT3 A, TNTAA, INT5A,INT6 A,INT7A, INT8A,INT9A
4 . REAL**t lNT,cA/INTnA, iNTjaA
5 . REAL1*!* INT., INTg, INT3, INTj,, INT5 * INT6/.IN'T7» INTSi INT9
b . PRAL.i, IvTA, INTG, INTC, TNTO, INTE, IVTF
7 . C 6 NNBN /AAA/EZEWO
g, COf-MbN /A9 C/G/ABb/CeSG/'AED/Ct’SEC/BEC/'CBSEC2 /DEP/C0 SEC3 /BASH/nl
9 . COMN3N /A/R* Z,ALPHA,BETA/6/EP/C/'EX/D/AL2/E/Cl/F/Q2

1 0 * C0HNnN/7fl«/RRR
11. CAKlCS(X) . LOG( X + SORT (X«X*1. ) )
12. EC • EZEsO + .5«Z«Z
13. E° * EG
14. ZS2 « -.5*Z*Z
15 . AL2 • LB3(c. )
16* COSG • .=S.DETA/AUPhA
17« IF(C6 SG.LE•1•) G ■ ARCOStCOSG)
18« IF (CUSG.i f .j . ) F . j, . COSG»COSG
I9 . IFICBSG.Gt.I.OI G » DARCS(COSG)
20* If (COSG*g T •1•) E « C0SG«C0SG - 1*
21. SI - SORT(E)
2 2 « COSEL * 1 ./SI
23. C0SEC2 ■ COSEC.COSEC
24. C 0 SEC3 • CrSEc2«CBSEc
25* Ex • Exp KR'Z>
26. Cl » (2* - Z )/Z + EP/IZ.Z)
2 7 . C 2  » £P»R•,5/Z
28* >1 • Z*R
29. 51 * £XPt.Wl)
30* 02 « EXP(2.*X1)
31* 03 ■ COSh (NI)
32. F 1 » FINT 1 A(R,Z J
33. FH . FINT 1Q(R,Z)
34. F3 » PSIS5u (1.*R»Z<Al PHA,BETA)
35* F4 « SlNT2 A(R»Z)
36" F5 ■ SINTp3 IR/Z)
3 7 . F T 1 8  ■ S!NT2D(1.,R,Z,ALPHA,BETA)
38* CALL plN^jl.,r ,Z,Al P h A,BETA,ANS)
39* FT2 - ANS
40* F 8 « F4
41. F 9  ■ FS
42* F 1C ■ -2..FT1B/(Z.Z)
4 3 . IF(CusG.LE*1 •! SUM6 « SERIE 1 (1 • > R<ZaALPHA,gETA)
44* IF (COSG.GT * 1* I SUv.fc » SERIE2 (1 *»RaZ,ALPHA,BETA)
45. SERIES ■ SLH6
46. F u Nc TB • F3
47* FUNCT4 » FT2
48* F 11 ■ Q1/N1
49. FUNCT6  . FlO
50* API ■ 3 «1415926535897932384
51* A1 ■ «25»Z#Z*Z«R»R*R
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E 2 « F'JNCT9 ■ FGNCT4
53* VLK « t?.«Z - 4»)/R
j,4. AREAS « GAUSSIO.* 1., 15 ,3)
55* ApEAfc « RAbSStC.*l.*15*4)
56* AREAS » GAUSS(G> *1•* 15*5)
57• AREAA * RAUSS4{0.*l.*lE»g)
Eg. AREAE ■ f,AUSS4(0.* 1.* 15*g)
59* INTI • 2..VLK.Al.f3.(cl«Fl ♦ c 2*F2>
60* INT2 . 2.«Al.vLK.F9»APEA3
61* I NT3 • 2.«VLN»Ai.E9«F3
62. W 4  « 2..A1»FT2«<C1*F4 + C2*F5)
63. I M S  » 2. »Al«f 1 1»ARE46
64. INT6  . 2..A1.F11.FUNCT9
65. J NT 7 ■ p.«Al.(F3«AREAA - F 1 C*AREAB)
6 6 » I»jT8  ■ p.«Al« (F2»AREA3 - F 11 • AREA9 )
67. INT9 « 1.
6 8 * FZEHO ■ -INT7 - INT8
69* ETttt) ■ I NT 1 ♦ INT2 + JNT* + INT5 + FZER8»{INT3 + INT6  )
70. AREA* • 3AU?S(0«#1 •*15*1)
71* S'JM4 ■ A°EA4
72* AREAb * GAUSS(0.*1 •*15*2)
73* Sl-»S * AREae
7 4 . AREA7  * GAUSS4(0>*l.«I5 /9 )
75* /REAt ■ 3Al SS4(o .*1.*15*6)
76* INTA .» * 1 *(AREA7,FUN'CT2 - AREA8 .FUNCT6 ) ,2.
77* K'Tb • Al.lFP’SuM* - F 1 1 »SU"5 j *2*
7 g. INTC * FZc;R9«FZERC*INT9
7 9 . INTO ■ 4.»A1 • I AREAA.AREA3 - AREA3»AREA9)
8 0 * INTE • 2.«FZER8 *INT7
81. INTF . g^FZEAe.INTfc
82« AN9RM1* Iv t A+INT3+INTC+INTd +INTE+INTF + INT9
83* AMOKl-: . <!';RT (ANQRf*, j j
84. E 2 • ETK9/AN9RK1
8 5 . AREAll > qAUSS*(C.«l.*l5 >7 )
8 6 . ApEA12 * GAUSS(0.*1.,15*6)
87* I'TIA ■ 2.*Al«tvLK«F3»AfiEAll + AREA8.FT2)
8 8 * INT2A . 2* »Al*(VLK»F9*AREA4 + F11«AREA12)
89. INT3A ■ F7FR0»FZERD«(IVT3 + INT6 )
90. IMT4A»4*»A1»( VLK«AREA3«(C 1»F1+C2*F2)* AREA6 *(c 1«F4+c2»F5) )
91* INTEA . 2.«FZER9»(INT2+INT5)
92 . INT6 A ■ g..FZER8 «(INTl + INTi»)
93* ETHpEE« ClNTlA+lNT2AUNT3A+INT4A+If.T5A+INT6A-E5«(AN0RMl-INT9))
94> £3 ■ ETHREE/ANORMl
95* RE31 ■ EZERB ♦ E2
96* «5S2 ■ RESl + E3
97. *oITE(108*906) r
98. 9C6 FORKAT(IX//'R « t*F8.4)
99* v.R iTf. (1C*»902) Z02*EZFR0

100" 902 F9R“>AT(1X,'E(0).»Z,Z/2«'*F16.12*5X* IE1«EGM.*,F16.12>



appendix b , part i: series solution listing *3
•.*RITEc10«»903> EP 
FtR"AT(‘x*>E{1) » EGM + Z-Z/2 « '.F16.12) 

aRITE(iC»,9C<.> EgiRESj
*T (ix/ 'E2 * '/F16•1?,5X« 'E (2) « '»F16.12) 

WRITE(lC*#905) E3,RES2
r?AM;.Tll»,'E3 « ',F16.12,5X,'E13| * ',Flfc.l2/) 
IFIB.EO.RRR) GO TO 3 
G3 TO 31 

AM ■ SURT(Z»2 «Z/API)
>|RITt (1 •”*!»» 1C9) 

format IK,'ML",5X,‘LAMBDA',1AX,'FhI G M ',1 AX,‘PHI(1)' 
DO If K » C,1C 
U • •1 *K
IF(L”SG,LE.1.C) SERI • SrRIti(U,R,Z,ALPHA,BETA) 
IF(c9SG*3T.1.0) SERI « SERIE2 (u»k»Z'AlPHA,BETA)

09 If NA , 1,10 
AL » 1 * **IA 
A * •5*Z*R*AL 
F » EXP(-A) .
A A * 1 • ♦ AL
Al A > C1«LGG(AA) + C2*AL 

Fl * F »A'«12 *•ALFh A»C0Sh («S»2*R*L) ♦ BETA)
Fg « SE«I + FZER3 + ALA 
TOTAL ■ Fl«(1.0 F2)/AK!!RM 

aRITE{10a, 108 ) u* A(_,F1<T6TAl 
F?SMAT(l*,FA«2,5X,F5»2/7X,Flfc.l0>5>>Fl6.i0)
RETURN

t MD

1 0 1 *
1 0 2 * 9C3
103*
1CA. 9C9
105*
1C6 • 9C5
IO7 .
1 C8 *
109* 3
1 1 0 *
1 1 1 . IC9

1 1 2 *
113*
119.
115*
116*
117-
118*
119*
1 2 0 .
1 2 1 *
1 2 2 *
123*
129.
125* 1 2
126 • 1C8
127* 31
128*



APPE NDI X B ,  PA* T I S  S E R I E S  SMLUT18N L I S T I N G  A**

1 . FUNCTION SEP1E1(U*R*Z*Aa£)
2 . IMPLICIT Cf*MPLEX.8 (A-P#t-Z>
3 . REAL-'* C»SEC3
4 . r-EAL« 4  FIhA^F U'J/Fl4 C # F K 0 »RFSX»VAL/ GAUSSAaFU
5 . pEAL«4 A°
6 * REAL»“t AA,Ae.BP#U*R»Zj*»E.Z2' I#Xg,API/ FU\C7*FUNC7A/FuNC8#PSl
7 . REAL*'* C0 SG*AiA<G/E»SI/CeSEC#CeSEC2 /C0 S2 i3/0 iiM*T1 ,T2 #T3 #T‘t*T5 »T6
3 • Rt AL*1* T7# T 8 t ALAfl/AL#EP
9« PEAL«4 W
jC. RraL « 4  Fac# SERIEi/SERI
1 1 . C e ^ :6 N /3/EP
1 2 . OIPEVSI«\ ANSC 8 )
13* FUNCT 1 • c*
1 **. FUNCTR * C*
15* FtjNCT3 * C*
16» FUNCT4 • C*
17* FUNCT5 ■ C*
lg. FUNCT6  * C*
19. FUNCT7 » 0*
20* FUNCTg « C*
21* F'JN'CT9 ■ 0*
22. GUNCT1 ■ C*
23* UUNCT2 « C*
2 A. VJNCT3 ■ C*
25* G'JNCTa ■ o«
cfc. AA * A»A
27. AH » A*B
28* BE • 0 * 0
29. w » .5»Z»R
30* Z? « ZoZ
3i* I » EP/Z?*(l*+e.«w+2.*x'*l.> ♦ !?«*Z)« tl* + Z«R>/Z
32. ^  » W ( a *W>
33. AI ■ CKPl XI0»a 1 . >
3**» API • 3 ,1‘*i59265358S7S323EA
35* AP ■ APl.APl
3 6 . F’JNC7 » CSSWIU.W)
37* P'j n C7A « SINH(U*M
38* FUVC 8 ■ 2..A,PUNC7 + 5
39. PS! » FUNC 8 *FLNC8
<*0. C9SG » ,q«B/A
**1 » A1 A ■ 1./(FuNc7+c9SG)/W
42. 3 « ARC9S(COSCi)
43* C • CMPl x i Ra GI
AA« 9 « CgN'J^fC)
<*5 • CM • CMpLX<X*u*G)
A6 « DM ■ CON.JG(CM)
*7 . E » l.*C9SG«C8SG
A8 » SI » Su'RT(E)
A9« C9SEC • l./SI
50* C9SEC2 . CGSEC.COSEC
5i» C8 SEC3  ■ CfcSEC2*C05EC
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52
53
54
55
56
57
58
59
60 
61 
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79 
8 C 
Rl 
82 
83 
£4
85
86 
87 
28
89
90
91
92
93
94
95
96
97
98
99 
ICO

C9S2ij ■ C8S(2»*G)
Gll« . L‘?G(FLNC7 4 CGSG)
CC ■ C«C 

DL> » D»D 
CCM • CM.cK
T 1 ■ 2»»AA«(-Z2*(I+1.)+EP)/<(Z*«3)«R)

Tg « AA^Ep.r/Z 
T3  ■ 4«»An«(Z2»(-2.»I+.25*Z2«R*R-‘f ) + 8 ’«EP)/(R»(Z»«3)) 
T4 ■ 4»«*8*R/Z»(EP-.?5*Zc)
T5 » - 1«(g.«AA+BG) + Z2«R*R«CD».c5 

T(, ■ R#K«|-.5»Z2«PB+EP»(2,*AA+HP))*,16666fi666666666666 
T7 « 2 i«AA/Zi>»(Z2 -EP)
Tg ■ 8 • «»u7Z2*IZ2-2*•EP)
FI4A ■ VAL(U'^'Z'A'B)

P!4P « -C,'SEC?*C()Sa«RrSX{l.1R#Z#A,5) 
lEI’J»Ea«9. ) F I4C ■ 0 .
If (U • v E • 0•) F I4C ■ GA|jSS4(C« »U' 15* 1)
FI4D ■ 2.»CPSEC3.ceSG/W.Fi4C 
rji, « FI«a * Fl 4 D 4 FI4D 
DS I K • 0 # 400 
L ■ £*N 4 1 
ALAM • API*L 

LL « L«L 
AL « AP«LL 
Dl ■ AL 4 CC
02 ■ AL + DD
yDLUS * al 4 CCM

Xm j n US * AL + ODM
03 » Dl*"1}
04 • 02*02
01 * WPl
02 « 1*/o2 

03 « CC/09
04 • DD/D4

0 5  ■ C/O-j 
Ofc • D/D4
07M ■ Cl^SIXKl u S)
GBM * CL°3(xf'IN'JS)
F'J\Cl * 07N ♦ 58!'

FUVCH ■ (01 4 2 • * S 4) - (C2 ♦ 2.»Q3 )
07 « C/Dl 
OB ■ C/D2 
FijnC3 ■ 07 - Ob 

FUNC3A « 0 7  4 08 
09 « A I •C '/ALAM
010 ■ 1. 4 09
011 ■ 1* - 09 

012 ■ OlC/Qll

C



APPENOIX 9 ,  PA«T U  S ER IE S SOLUTION LISTING * 6

101* APTN1 « .5/AI*CLGGtQl?)
1C?. 313 ■ A I OM/AL AM
1C3« Cl* * 1. ♦ 013
10*. G15 » 1* - C13
105* CI4  * Ql*/0l5
1C6* AsTNc * «5/AI*CLCG(01fc)
107* FUNC* ■ ARTN1 - ARTN2
108* Fj\C5 . 05 + C6

- - 0 9 . FUfXbA * 05 * 06
n o . Fj n C o « ?1 ♦ 02
Ill* FUNC6A * 3 1 - 0 2
u ? . 09M • CM/xPLUS
113. G'1CW' « D'VXMINUS
114. Fuf.CS « 09N + 010M
115* FUNC10 » l./XPLUS - 1 . / X M W S
116* F'.\'C2A * FgNC6 -2•« (03 .♦ C*)
117- FlJNCT 1 * ,5»FUNC2«FUNCi ♦ FUNCT1
U 8 » FgNCT2 » FuNC3*FuNC9 + FijNCT?
119* FUNCT3 « ALAM.FUNC*.FUNC5 + FUNCT3
120* FlJNCT* • AL«FUNC6.FUNC1C + FUNCT*
131. PDAK1 * PUNC6 - 2.•(03+Q*)
1?2* FiinCTR • BRAN 1 «FuSC 1 ♦ FuNCTE
123. FUNCT6 « ALAN*FUNC5A«FUNC* ♦ FUNCT6
1 2 *. F 1INCT7 * FUNC3A»FUNC9 + FgNCT7
125. FUNCT8 ■ AL*FUNC6A.FUNC1C + FUNCT8
126. F'JNCT9 • FUNC3A»FU\Cl * F UNCT9
127* G’JNCTl « a LANi*FUMC6A»FUNCa + GUNCT1
123* OuNCT? • 2.<>A|_AN«FuNC* + GUNCT2
129* G-JNCT3  ■ FUNC3.FUNC1 ♦ GUNCT3
130- G'.JNCTA « ALAM*FUNC6 «FUNC* + C-UNCTA
131. PS • Fu NCt I +2.»FUNCT3 + (J-FUNCT2 - U*F<JNCT*
132* FP£ * -AI«c G3Ec *F2
133* FPp » .5.FUNCT5 +£..FUNCT6 +U*FUNCT7 -U*FUNCT8
13*» F 12 « «S .FUN'C T9 -3UMCT1
13r * FI3 ■ -Q 1 1 M/W + FIE
136. FIE « -Al-CGSEC*( .5»GgNcT3 - GgNcT* )
137* FAC ■ *25/AA
138* 9 ANS(1 I»T1»(2.*F1?+?.«CBSG«A1A4 2.♦C9SG*FP2,
139* 2 An S(2I»T2»(2.«FI3+2.»C6SG*FP2)
1 *0 * 3 A\S<3).-TT,IA1A+FP2>
1 * 1 . * ANS(*)»-T*»FP2
1 *2 . 5 A* S (5)*T5»C0SE C2«(FF3-CGSG»FIE)
1*3* 6 AN'S(6 J ■ T6 *( C0SEc2«(FP3-cOSG*F!5) - FI*)
1 **. 7 ANS(7).T7.(C0SEC2.C6S2G.(FP3-CeSG.FI5)-*.*CBSG.FI5)
1*5* 8 ANSI8 ) »Tg»(FI5«(l.+CeSEC2 «CeSG*caSG)-CBSG«C6 SEC 2 »FP3 )
1 *6 . SFR « C,
1*7. 09 13 J » 1*8
1 *8 * 13 SER « SE.R + ANS(J)
1*9» SERIE1 « FAC»REAL(SER)



APPENDIX B» PART IS S ER IE S S ^ l UTIBN L IS TING

150* 1 C8NT1MJE
151 • =ETUF\N



n

inoi •*- r  *• ^  t  ^
m  o  vo Q}>J o v u i ^ u  ru*-* o  10 oo vi o u i - t - u r o ^ n v o o o  o» j i  *■ u  i\) •- ovo oo vj o m  -f-wroi—o io o n M  o  ui •*- u  ru »-•

D■Dmzo

o  o n  n< u n n n  n ot/jr iisrc o
► £ n * - ( i O 'O B “* o

- - - - - -  o  ■rc in a> w in ■
■ a r iw w n n  •■ o  o' n  n O 1

ru o m nn> t/3 D
•  z  r> ■ 10 •  o in
•  • .cr* ■ u S3
>  3 * s n ■ -* -4 •
> ■? n  ii »  n • *—n* 3 « ( / ) n c i \ n a

“n i o w w - <0
» r  —  i n  07 ^ 17.

r* z  r o  o i  n
(U n • n * «
• v i  •  ru n
#•<» C l •  O ’♦ w n  in •
♦ 0 ) 0 3

n  in n• m
w 10 o
4> om w
X

M*
*
U)
*
33

y o n
■D

o  a  o > n  v®> in *: >- o ci>■ «« ♦ O ■ n m o S3 t/> • • 
~  s.01 n  «■ • o  *n rr w c  v  C3 z> — n

"D Xi/i c *n •n — zd  c 
0  7 /  i  ocnn

N > J
"n •  >  c* ■ 
z  ru «* n • nJO * s/1 (D • > —  (/> 
■n * z  x  c* -nr — 
z  c  ~  c  n z  c. * oo n  * iVI V w

>• >U 13 **< > >. ^  03 
.1) :

tn
Cl
\i

U»-*W Ol
\ oruO'ITG>inOoVO

•-• M •aa rn nj I *-* O • H • S N 
• • N N —  O %: •

O’ > 
•  »  •m  tr tr

t> 0.1 li)•— c  c 
« /  n n n  >-<-<-* r i*) m

■ N N

o ■»! "n n x c c c c c  r  ? /  /  7 
n n n  n  n

*n *n ■n *»» **i ic c c c c ;Z Y 7 Z 7 .n n n n m

■  H S U

*>;

4-

r\)

o  i> o  rj n t) o  o  o  c> o  O o

r?
> n73 0  a>
n ~  3

»-* .q no mo m*''A>ro*“*'-, rr»,D
x z  zW 1/3 “• Vo  air vr~ m •T ̂  x  a  z ~  in
x  w

</> 
n73

X
*
X

n *n
^  cr> 7 f" O

M z
1/3m
7)
m
ru
c%73

m71
1/3
10

7
f"
in



APP E NDI X a ,  P a RT j S SF.RIE.S S ° L 0 T I 6 N  L I S T I N G  4 ?

5 p .  T j  ■ a A ' F . p ^ R / 2
5 3 .  T3 « 4 . » A y « U 2 . ( - 2 * * l  + . 2 5 . Z 2 * R » R - 4 . ) + 8 . « E P ) / ( R » ( Z « * 3 ) )
5 4*  T4 ■ i f*»*a*RXZ« ( E P - » 2 5 « Z 2 )
55• 7a * * I* ( 2..‘AtHB ) + Z2»t!»R«L:0« • 25
56* T& ■ R«R» {••5»Zc»BB+EP«(g«»AA + BB))« * 1 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
5 7 .  T7  .  2 . « A a / Z 2 M Z 2 - E P )
5 8*  T8  ■ 8 * » ‘ C - / Z c * ( Z 2 - c . « E P l
5 9 .  F I n A  .  v * L < ' J *R * Z 'A » 3 >
6 0 * P H H  ■ - r e S E C ? » c e 3 G * R E S Y ( U i R > Z . A / P )
6 l .  I F l U . E t ; . ' ' . ) F I s C  ■ 0 .
6 2 *  I f ( u « N E . O . )  F U C  ■ GA(jSS4 (C* *U* I t *  A )
63* FI <»D > 2. »CDSEC3«Cf)SG/V.»F I AC
64> e l4 • F I 4A ♦ F U B  + FIAD
65« 09 1 N « C»4CC
6 6 *  U ■ 2 . N+ 1
6 7 *  ‘ LAM 1 A(»I*L
6 8 *  LL ■ L»L
6 9 .  AL ■ AF«LL.
7 0 .  D1 ■ AL + CC
7 1 .  r ?  « AL ♦ DD
7 2 .  XBLUS « AL *  CCH
7 3 . ACINUS * AL ♦ DOM
7 4 . 03 ■ Dl«01
7 5 *  ~4  » 0 2 . ^ 2
7 6 .  01 » 1 > / 9 1
7 7 .  » l « / 9 2
7 8 .  S3  » C C / 0 3
79. D/, * DO/n^f
8 0 .  C5  •  C / D3
8 1 .  36  « C/O'*
8 2 .  37M * La i i fXpLUSJ
8 3 *  Cam « L9M(XMI-.US)
8 4 .  F ’J N Cl  •  O7 K ♦ UsM
8 5 .  F, NcS * ( 3 1  ♦ 2 « » C 4 )  -  (C2 + 2 « » 0 3  )
8 6 *  3 7  » C / 0 1
8 7*  32 « D / D h
8 8 * PJNC3 « 0 7  - 0<J
8 9 *  F u*:C3a ■ T7 ♦ 36
90* 09 « CM/ALAH
91. A P T M  « A rAN (C9 )
9 2 *  3 1 3  « DM/AI.AM
9 3 .  , 'RTNe » aTAN(c 1 3)
94* FcinC4 ■ a r TNI - ART M2
95* Fu*'C5 « 35 ♦ 36
96» FUNCa A ■ 35 - 06
97. F'JNCt * 31 * 0 2
96* FiiNcGA • 9 1 - 0 2
9 9 . 99'*1* « CM/xP'LLS

100* CicM • Om/XmInjs



A P P E N D I X  0 /  PART i s  S E R I E S  S ^ L U T I t l N  L I S T I N G  5 0

1 0 1 * FUNC9 « 09* + (J1CM
1 C2 * E'JnCIC * 1«/*PLUS - 1 ./X1'INUS
103. FUNC2A » FUNC6 - 2 . M G 3  ♦ GA>
1CA* Fu*'CT 1 * .5«HjNc2*FuN'Cl ♦ Fuf-cH
105 • F'JNCT2 . FUNC3.FUNC9 + FUNCT2
1C6. F'j;.CT3 ■ ALAf'»Fut.CA*FLKC5 + F0NCT3
107* FUNCTa » AL«FUNCfc*FUNClC + FUNCT*
1C8 • 5-RA'<l * ruNC6 - 2.MC3+GA)
1 0 9 . FUNCT5 » DRAK1*FUNC1 + FUMCT5
1 1 0 * F-INCT6 • ALAf'*FuNCEA«FuNCA ♦ FfNCT6

1 1 1 * FIJNCT7 . FUNC3A.FUNC9 ♦ FUNCT7
U 2 « F'jNCT? ■ AU»FUNC6 A»FUNC1C ♦ FUNCT?
113. FUNCT9 » FUNC3A.F UNC 1 ♦ FUNCT9
1 1A« OuNCTl ■ ALAN»FUNC6 A*FUNCA + GL'NCTl
115. GUNCT2 » 2..ALAN.FUNCA + GUNCTc
116* GMNCT 3 « FUNC3*FU.\Cl + GL\CT3
117* G'JNCTA • Al_AK*FUNCc«FUNCA ♦ GUNCT A
118. P2 « FllNCTl +2• »FyNCT3 * 'J»FU;-CT2 - u*FuNCTA
119* F»2 -AI.C0SEC.P2
1 2 0 * FP 3 * *5*FUNCT5 +2 . .FLNCT6 +U.FUNCT7 -U»FUNCT8
1 2 1 . FI2 « .5 .FUNCT9 -QUNCTl
1 2 2 * FI3 « - C l I M A  ♦ FI2
123* F15 ■ -A I.C0SEC.( .5.GUNCT3 - GUNCTA )
1 2 A* FAC * *2^/AA
125* 9 ANS(1 ) «T1 .(2.*F12+c•»C0SG*A 5\-2 *»C3SG*FP2)
126* 2 ANS(2)*T2.(2.«FI3-2.,C0SG.FP2)
127. 3 Ar.sO) * -T3* IA1A - FP2 >
1 2 8 * A Af 9(A). T4.FP2
129* 5 ANSI5) . -T5*c«SEc2»(FP3+c6-JG.Fl5>
130* 6 AN S (6 ) . •T6.(C0StC2.(FP3+C0SG,FI5) - FIA )
131* 7 ANS 17) ■ T7 *(CBSEC2 «ceS2 G.(FP3 +CtjSG.FI5 )-i(.«CRSG«Fl5 )*(-l.>
132. 8 AMS<b)»-T8 *tFI5.(l.-ceSEC2*C0SG.C0SG)-C0SG.CSSEC2*FP3)
133* SER * C.
13A. On 13 J . 1/8
135. 13 SER * SER + ANS(J)
136. SERIE2 • FAC«SER
137* 1 C0NTINj E
138* RFTUKV
139* ENO



A P P E N D I X  0 ,  PART I ?  S E R I E S  SOLUTI ON L I S T I N G

f u n c t i o n  f (.;n a (u ,r ,zj 
COMNeN /3/ EP 

Cl • (2.-ZI/Z + EP/CZ«Z> 
C? ■ .S»EP»R/Z 
ijA ■ U«IJ»U»U 

r ■ 1. ♦ 1 • /L 
Fl • LOG(F)

F2 » Cl*Fl ♦ C2/U
9*

10 . 
11« 
1 2 *  

13 •

W • Z«R/U 
C « F.XP(-V;J 
FUN** * C*F2/U<»
return
■e n d



ui 
«* 

u) 
ru 

►*

a p p e n d i x  b < p a r t  i j  s e r i e s  s o l u t i o n  l i s t i n g 5E
F UNCTI ON f U N 5( U < R > Z )  
A a  FUNJU {U# f» f Z )

E' JN5 a  A » u * u  
ccTJr-N 

ENo



APPE NDI X B ,  PA* T 1 !  S E R I E S  S OL UT I ON L I S T I N G 5 3

1 . FUNCTION GAUSS4(A*6*N*K)
2 . COI'MPN /»/ R* Z» ALPHA* PET A
3 . DIMENSION NP0INT (7),KEY(8)*T{24)* WEIGHT C )
A .  D a t a  NPOInT /  2*3# 4 * 5 #  6 *  1C* 1 5  /
5 . DATA KEY / l * 2 # 4 # 6 # 9 # l 2 # 1 7 * 2 5  /
6 . JATA T / D . 5 7 7 3 5 0 2 6 9 # C * C » : * 7 7 4 5 9 6 6 6 9 , C * 3 3 9 9 8 1 C 4 4 # C * < i 6 1 1 3 6 3 1 2 #
7. ic*0 #0 *5 3 B4 6 9 3 1 0 #0 *9 c6 1 79846*0 *2 3 3 6 l9 l5 6 #o*6 6 1 2 o9 3 6 7 »0*932469514#
8 < 2 c* 1 4 8 8 7 4 3 -3 9 # o* 4 3 3 3 9 5 3 9 4 * c*6 7 9 <*c9 5 6 S#0 *P6,5 c6 3 3 6 7 #0 *9 7 3 9 c 6 5 2 9 # 0 *0 #
9 .  3 . 2 0 1 1 9 A C 9 3 9 9 7 A 3 5 * * 3 9 < » 1 5 l 3 A 7 c 7 7 5 6 3 * . 5 7 c 9 7 2 i  7 2 6 c B 5 3 9 * * 7 2 A A i 7 7 3 1 3 6 c l 7

1 0*  4 c * . 8 4 8 2 C 6 5 3 3 4 1 0 4 2 7 # * 9 3 7 2 7 3 3 9 2 4 0 C 7 0 6 # * 9 8 7 9 9 2 5 1 8 0 2 0 4 9 5  /
1 1 . DATA V.EI5 HT / 1.C*C*8888F.8689# 0*555555556,0* 65214515b* *347854845*
1 2 . lc*cfcB#.g8 8 » 89# 0*478628671# 0 *2 3 6 9 2 6 8 8 5 * 0 *4 6 7 9 1 3 9 3 5 * 0  *350761573*
13. 20*1713244R3# 0*295524225*0*269266719# 0* 219036363# o*149451349*
14* 3C*066713AA, *2025762A 1925561*.198A31A85327ill,.186161000115562,
15. A.16626920581699A* .13957067792615A*. 107159220i*67l72* *07036604748810
16* 58**030753?A 1996117 /
17*' SUN ■ C.O
18* ! ■ 1
19 .  3 IFIN.EO.NPOlNTdJI GO TO 2
2 0 * 1 ■ 1 * 1
21. IF(1*GT*7) GO TO A
22* 95 TB 3
23. A GAUSS1* « 0*0
2 A• RETURN
25* 2 JrlRST « KEVIII
26* JLAST . KFY(14 1) - 1
27. C « *5*(B*A)
2g. D * .5* (B+a 1
29* oe TO < 1*»# 12*21*23#25*27*29*31),K
30* I D“ 5 u * JFIRST*JLAST
31. lF(T(J)*tO.C*C> SUM ■ SUM ♦ WEIGHT(J )«HOPE(D*R,2,ALPHA,BETA)
32. 5 iriT(u).Nr.C.C) SUM * SUH+WE IC-HT (j) • (HOPE (T (J) • C+D*K*//ALPHA, BETA)
33- 1 ♦ hOFE( -T(J)*C+D*R'Z#*Lp RAa 9ETA))
3A* GB TO 5 0
3 5 *  8 DO 9 J « jFIRST#jLAST
3 6 .  I?(Ifj)*EG.C.C) SUM ■ SUM * WE.IGHT(J)"FBFX(D*R*Z,ALHHA,BETA)
3 7 ,  9 I P ( T ( J ) « N E < C . C ) SUM « S U M * W E I G H T ( J ) « ( F 5 F X ( T ( J ) » C + D * f i , Z , A L P H A , B E T A )
3 8 *  1 ♦ F O F X ( - T ( J I « C * D * r * Z * A l P H A , E E T A ) )
3 9 *  GO TO 5 0
A0* 12  DP 1 3  J •  JFIRST*JLAST
Al. IF ITIJ)*E9,C.C) SUM • SUM + WEIGHTIJ)»F 6 FYID,R,Z*ALPHA,BETA)
A2* 13 Ip(T(j)*NE.C*C) Sum ■ SuM*wE IGHT (o 1 • (FPFY (T (J ) *>C+D' K' L> *LPHA'eETA)
A3* 1 ♦ FOFYt -T(J)«C+D,R*Z,ALPHA,BETA))
AA* 39 TO 5c
45* 21 CS 22 J * JFIRST*JLAST
A6. IF ( t to) .£0, C.C) SUM « SUM + WEIGHT(J)*Ht)PY(D*R,Z,ALPHA,BETA)
A7* 22 IF(T(J)*NF.C.C) SuM ■ SuM+WEIGHT{J)•(HOPY(T (J )•C+D'K,Z»a l PHA,BETA)
AS. 1 ♦ HOPY( -T(J)«C+D*R,Z,ALPHA*PETA))
A9* 00 TO 50
5 0 -  2 3  DP 2 4  J . JFINSI*JLAST
51* IF(T<J) .EC.O*) SUM • SUM + WEIGHT (J )«FUN1(D,R,Z)



APPE NDI X B# PART 1 !  S E R I E S  S*>l U T I 9 N  L I S T I N G  5A

52. 2 A ir(T(j).vE.O«> SUM «SUM+ U E l s h T t j ) *  (FUN1 <T(J)*C+D/R / 2  I+FUN1 {
53» 1-T(J>*C-0»R/Z>>
Si*. GB TB 50
55* 25 DC 26 j * j FIHST/J|_AST
56* IFlT(J).r3.o*} SUM ■ SUM + WEIGHT(JJ«FUN2 (D#R/ZJ
5 7 . p€- IF (T (J ) . vr .0. ) SUM « SUM+WE IC-nT (J). tFUNg ( T (J) .C+D/ R* I  H F U N 2 (
58* 1-TIJ)*C+D»R>Z>>
59. Gq TU 5C
60. 27 DB 2 8  J . jFIRST,JLAST
6 1 . IF(T(JI.ca.O*> SUM * SUM ♦ WE IGhT(J )«FUN3 (0/R»Z)
62. 2 g IF(T(J).\e.O.) SUM « SUM+WEIGrtTIJ)«(FUN3(T (J)*C+D»Ri I )+FUN3<
63. 1-T(JI.C+3.R*Z) )
6 i*. GB TB 5c
65« 29 06 3C J * JFIRS1/JLAST
66. IF ( T (J ) .EQ.O* I SUM • SUM + WE IGHT<J > tFUNi* (D/R/Z J
67* 3C IF (T (J ) •' E *0* • Sum « S'jM+WE IGHT („) * (FuNA ( T t J ) *C-*D' K / l )4 fUNi* (
6 8 * 1*T(J I.C+D* R» Z ))
69* GB TB 5?
70• 31 DB 32 J « jFIRST/JLAST
71. IF(T(J).rC .0.I SUM . SUM + WEIGHT(J).FUN5 (D/R,2 )
72. 32 IFtTlJJ.vjF.O*) SUM* SUM+V.E IGwT < J> • (FUn 5 (T IJ > «C+D/R<Z)+FUn 5(
73. 1-T(J).C*o ,r ,z ))
7**. SC GAUSS* . C«SUM
7 5 . return
76. END



APPEND I X D# PART 1 !  S E R I E S  SOLUTI ON L I S T I N G

1 . FUNCTION fUNCT1(U#R.Z/A#B>
2. COSG » .5«B/A
3 . IF (COSG.l.E > 1« I A N S *  SERIE1 (U.R# l > A/B )
4. IFlCbSG.DT.lO ANS « SERIESIL*R< Z/A*E)
5 . VI • »5*7»R*U
6* R1 « C0Sm ('*1)
7* PSI ■ 2«»A»Q1 + B
8 . PSI2  * PSt«FSI
g, F • AN'S*ANS
10. FijNCTl • PSI2*F
11* RETURN
12. END



A p p E ’O I X  PART I !  S E R I E S  S U U T 1 8 N  L I S T I N G 5 6

t. FU'ICTIQN FuNCT2(U#R*ZiA/B>
g. FjvCTg ■ ruNCTl(U»RjZjA/D)»L«L
3. RETURN
<*• Ey>



APPE NDI X n ,  p * R T  i : S E R I E S  S ^ L U T I B N  L I S T I N G

1 .  FUNCTIBN FUNCT3(U/Ra Z» Aa p )
2 .  C9SG ■ .5«B/A
3 . IF(CBSG.lE»1») ANS ■ SERIEl(Ui&<Z»A<G>
u. ir (Cl'SG^T• 1 •) AN'S « SERIE2(L'/R»Z*A#B)
5 , psi ■ 2.«A«CBSH(.5«R«Z*U> + G
6 , FUNCT3 . PSI»PSI»A‘:S
7, RETURN
g. END
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a p p e n d i x  b ,  P a PT 1* S E R I E S  SOLUTI ON L I S T l M u

FUNCTION FUNCTb(U#R»Z»A«P) 
rj • FU*'CT3(U/R,£/A,c > 

FUNCT5 » F1«U«U 
Ec t UIA'
END
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A P P E N D I X  B ,  P a RT j : S E R I E S  SOLUTI ON L I S T I N G  6 0

1 . FUNCTION! FUNVMU(U/Rj Z« AjE)
2 . W « .5*/»R
3« ■ CeŜ (U*w>
(*• C2 » SINm (U« ft)
5 . Ei • Z*Z*B« tit - u«u)•»5
6 . PS » 1*. •A«Z«U»Oc/P7« PSI • 2*«A«ai + B
8 . CUNVMU « <F1 + E2 l/PSI
9. RETURN

10* END

i



I APPENDIX B* p a r t IS SERIES SOLUTION LISTING 61

1. f u n c t i o n  g a u s s <a *r *m ,K)
- 2. COMMON /*/ R*Z*ALPHA*PETA

3* DIMENSION s,P0In T{7)*KEY(8)*T(24)» wEIGm T (24 )
4* DATA NPSI'jT / 2*3*4*5*6* 1C*15 /

- 5* DATA KEY / 1*2*4*6*9*12*17*25 /
“ 6* DATA T / F,577350r69*0.C*?.774596669*C.339981C44*r..861l363t2*

7* 1C*0<0"638469310*0*9c6179846*0*2386l9l86*o«66i2o9327*0*932469514*
- 8* EC* 148e743'39» o* 433395324* 0*679 4 c9568*0.?65c63367»0.973Scfc5c9»0«0*■' 9* 3*201134093997435*.394151347C77563*.570972172608539* *72441773136017

10* 4c* • R4&2C6S83410427* .9372733924CC7C6* »9P79c,25l8o204S5 /
<• 11* ’ DATA wE.Ir,HT / 1 *0*0*888888889*0*555555556*0.652145155* .347854845*

12* 1C*5688856459*0.478628671*^.236926885*0*467913935*c*36c7ei573*
13* 2C*l713244'’3* 0*295524225* 0*269266719*0*219086363*0* 149451349*

- 14. 30• 0667134'*» *2C2S78241925561* .198431485327111* . 1861 610CC11&562*
' 15* 4.166269205816994*.139570677926154*.10715922046717?*.07036604748810

16* 58*.c 3C7S3?41996117 /
17« SUM » C.
18. I » 1
19* 3 . IF<M.EQ.NP9INT(I)) 50 T8 2
20* I • 1 + 1
21* IF(I«GT *7) GO TO 4
22* G? TO 3
23* 4 GAUSS « o*
24. r e t u r n
25. 2 Jf IRST ■ k EYII j
26. JLAST . KEY(I+1) - 1
27. c • .5«(a.A)
28* D » *5»(B*A)
29* GO TO (1*8*6*10*12* 14)*K
30* 1 Dfi 5 u > JEIRST*JLAST
31* IF(TlJI.cC.c*I SUM « SUN + WEIGHT(J)«FUNCT1(D,R<Z»ALPHA*BETA)
32. 5 IF(T(j).vr.O.> SUM . SUN+WEIGHT(J).(FUNCT1(T(J)«C+U*R*Z,a l p h a ,
33* 1BETA) ♦ FUNCT1(-T(J)«C+D*Ra 2*a Lp h a *r e t A ) >
34. GO Tfa 50

r 35* 8 D! 9 J ■ JPIRST*JLAST
36* IF(T<JJ.FC.O-> SUM * SUM + WE IGHT < J ) -FUNCT2 < D,R* Z* ALPHA* E ETA)
37. 9 IF CT(J )«NE*0*I Su m  • SUH.WEIGHT(J)«(FuNCT2(T(J)»C+UAK»Z»a l p h a *

r 38* lfiET A ) ♦ PUVCT2(-T(J)*C+C*R*7,ALPHA,BETA))
39* G9 TO 50
40* 6 05 7 J ■ .JFIRST*JLAST
*1. IF(T(J).eC.O.> SUM • SUM + WEIGHT(J)*PUNCT3(D*R* 7* ALPHA* B ETA)
42- 7 If (TIJ).VE.Q.> Su m  ■ Su M+WEIGHT(J).(Fu Nc T3(T(J)»C+Da p *Z*Al PHA*
43* 1BETA) * FijNCT3(-T(J).C+D*R,Z*ALPHA*9ETA) )
44* GO TO 5 q
45* 10 D9 11 J - JFIRST * JLAST
**6 * IF(T(J ).EC•0«1 SUM • SUM + WEIGHT(J)«FUNCT4(D*R*Z*ALPHA*BETA)
47* 11 i f (T(ji.vE'O* i Su m  ■ SUN+WEIGHT(U).(FUNCT4(T(J)»C*D»R»Z*Al p h a *
48« 13ET A ) ♦ FUMGT4(-T(J).C+D*R,Z*ALPHA,BETA))
49* GO TO 5o
50* 12 GO 13 J . JFIRST * JLAST
5l> IF(TIJI.f q .Q.) SUM ■ SUM + WEIGHT(J)*FUNCT5 (D*R*Z*ALPHA*BETA)
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a p p e n d i x  r » b a * t  i :  s e r i e s  s o l u t i o n  l i s t i n g

1 . EUNCTieN FUN1(U,R,Z)
2. C?VM8N /Q/ EP
3. Cl • (2.-2)// ♦ Et»/(2«Z)
4. C2 * *5*EP*R/l
5. U<t • U.U.U.U
6* F ■ 1 • + 1 • /'J
7. FI « LOG(F)
8. F2 » Cl*c l ♦ C2/'J
9« b « 2*R/U
10. C * EXP I-'* )
tl» FF » Fc«r2
12* F'JM « S.FF/L'1*
13* RETURN

END



a P ° E N O I X  3 ,  P a R t I S  S E R I E S  S O L UT I O N  L I S T I N G

1» FUNCTION FlA’2CU*R#Z>
;?• A » FUN1 (U>R<Z > -
3. FUN2 ■ A*u«u
4 . RETURN
5» END



A P P E NDI X B ,  PART 1 !  S E R I E S  S « L U T I 6 N  L I S T I N G 6 5

1. FUNCTt&N FUN3(U,R,Z)
2. FUN3 * ruM«U,R,Z)*U
3. RETURN
<»• END



A P P E NOI X B. P AP T  1 • S E R I E S  S U U T I B N  L I S T I N G

1. FUS'CTIBN FUNCI2(U*R.ZiA/B)
2. FI » FUNCTl(U»K« Z« A»B)
3. F2 • FUNVm u (U/R#Z<AiB)
V. Ft'NCIB ■ Fl«F2
5. RETURN
6. END



A P P E N D I X  e #  P ART i s  S E R I E S  SOLUTI ON u i s t i n g 6 7

1 . F U N C T I O N  R E S Y ( U , R , Z , A , B )
p. /AxcSG/MD/CbStC
3 . D A T A S M t X )  • •5*L0G( ( 1 . + X )/(1.- X ) )

C 9 S G  » .R»b/A
5 . G2 » .b«R
6. Pi * TA\h{G2)
7 . X » . 2 5 * Z » R » U
8 • P2  * TANh(X)
9. F3 - Pl*F?
IQ. FA » DATANH(P3J
1 1 .  « •  . 5 « R « Z
12. tE S Y  « 2 . » U * C O S E C / W » F k
13. R E T U R N
li. • END



a p p e n d i x  e ,  p a Rt i s  s e r i e s  s ^ l u t i s n  l i s t i n g

1. PUNCTI9*u H0P7IU.S.Z.A/B)
2. Ce^l'AN /AbC/G/AP?/C6SG/ABr/Ct'SEC
3. OATANM(X) * •5»LCG( <1 .4XJ/<1•*X)
A .  AA ■ A» A
5* AG ■ A*B
t. r-n ■ p »p
7. Z2 ' 1 * 1
8« -A « •6*R«Z
9« Ml ■ *25.Z*K

10* r 1 ■ TA\«(U»'.'.i)
11. G? ■ .5*3
12. F? « TA*.'u (G?)
13. P3 " FI.PH
1 A .  F A *  D A T a N W ( F 3 j
15. H9PV « F«i
16. PLTlPN
17. ENL



A P P E N O l x  B .  PART i :  S E R I E S  S ^ L U T I S N  L I S T I N G 6 9

1. FUNCTION RESXtUjRjZfÂ B)
2. / aBC/U/ABD/CPSEC
3« COSli « «5»B/A
A. G2 ■ .5 * 3
5» FI • t a n (52)
6* X ■ •2S*£«R«L>
7. F B  ■ T A N m (X)
a. F3 ■ Fi.ra
9* FA » ATAN(F3)

10» a * •5»R»z
11« RESX« 2.*U*Ct)SEC/*«FA
12. RETLON
13* ENO



a p p e n d i x  e »  p a p t  i s  s c a t ' s  s o l u t i o n  l i s t i n g 7 0

i* Function fbfy(u*r<z»a<b)
2. CSSO »
3* XI » .5*R«Z«U
it. Ct • CBSutXI)
5» FI ■ Cl ♦ c<JSG
6* FbFY . U/F1
7« BETliRN
8* END



APP E NDI X 9 ,  P aRt  1 •  S p R l t S  S ^ L O t I S N L I S T I N G

1. PUNCTIb n H0pE(U*R«ZiA*B)
2. - C0!1I'3N V a GC/G/ADB/CBSG/ABC/C8SEC
3. AA ■ A*A
H . Ap • A»g
5* P9 ■ B<9
6 « Z S  « Z*Z
7 .  •! *  « 5 *R*Z
g. Wl ■ •2g»Z»P
9 .  F l  ■ TANn(U« ' ' l )

10* 32 « *5.3
1 1 .  F? ■ TAN(G2 )
12. p 3 « Fl*F2
13* FA ■ ATAm (F3>
1A * t-iOrf k FA
15* RETURN
16* e n d



AP P E NDI X B ,  PART 1 !  S E R I E S  SOLUTI ON L I S T I N G  7 2

1. FUNCTION VAL<U#R,Z»A»ei
2. ceMf'.DN /A0C/G/Af5/Cf)SG/APD/C?SEC
3. CDMMBN /B3C/COSEC2/DEF/C5SEC3
At a 2 ■ .5«3
5# ZE * Z*Z

A A ■ A * A
7t AB • A*B
8* ?° ■ B*B
9t w ■ t5*Z»R
10t XI ■ U*A
lit X? ■ t5*u«W
iat ct * ces-*cxi)
13t £2 • SIN^IXI)
1A t Fl * LI + cDS'i
15t F2 • LGG(Fl)
16t » i •/(:>««)
17 . FUN 1 « -CSSECPtFEtwE
18t Fl.\j2 « u*CBSEC2*'!c/^/F 1
19t VAL * FUN1 ♦ FU.N2
20t c c TURn
21* END

r

r



A P P E N D I X  B ,  PART 1 S S E R I E S  S OL UT I ON L I S T P - ' G

1, FUNCTION FfcFX(U,R,Z,A,e)
2. CeSii ■ .b*B/A
3 t XI • .5*o«Z*U
4* M « CeSM(Xl)
5» Fl « Cl + CPSti
6. FE . Pl.Fl
7» . FBFX ■ U/F2
g. RETURN
g« END
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A P P E N D I X  9 ,  PART U  S E R I E S  S U U T I B N  L I S T I N G  7 *

FUNCt IBN FINT1A(R,Z)
. CB^MSnj /C/EX/o/A|.a/E/Rl/F/Q2
• W a Z*R
. »1 l«/<
,  FINT1A a 0l»''l«(v.l+(l.+Wl)«AL2-02»EX*tl.-{2.*W-l.)«Wl)>
• r E t u r n  

ENO



A P P E NDI X B# PART I S  S E R I E S  S OL UT I ON L I S T I N G

1. FUNCTION FINT1BIR/Z)
ĈMMEN /r/Cl

3« >< « Z»R
4 . %1 « ! • / •
5» w? » h*W
6« n'3 « W?*W
7. FINTlfi « 2»«U1/w 3»(1»+W+»5«w 2)
8* RETURN
9# ENT



A P P E NDI X B, p a r t  1 ?  S E R I E S  SOLUTION L I S T I N G  7 6

FUNCTION PSISCUtL',P/2*A,5 J 
2 • vi**b*2«3 *
3* *1 » Z»R
A • A A » A * A *
5* 32 » B»H
6* A? ■ A*B
7. C » SlNH(2*«U»o'J
8* Cl ■ SlN^(U»>)
9* P3IS2U * 2*»AA/a 1«2+8*»AE/W1«C1+U*(E*»AA+EB)

10* RETURN
11* END

£

I



A P P E N D I X  B i  PART I !  S E R I E S  SOLUTION L I S T I N G  7 7

1. SJPROLTlMr DINB(U,R,Z,A,B»ANS)
2, a » .5»Z«3
3* *1 ■ R»Z
A • Vl * 0*^
5* V2 . 0«'*1
6. Cl ■ CtlSM(Yl)
7* 02 » CfiSu(Y2>
8* S3 * SlNu(Yl)
9. Ca ■ SlN«(Y 2 )

10. At * wl«Wi
11* A2 - A1*R
12* AA > A . A
13* Ac ■ A«B

f  1A. 3-'> « B«B
15. A3 < A2»Z
16* LI2 « U • U
17* U3 « L*U»l;
18* Cl ■ 2**A**PB
19, AA ■ Z»R*o.R
20* A5 * Z.H»b
21• R2 « R«H
22* Ze » Z.2
23* T 1 * «A.»AA/(Z»R2«S)
2A. T2 • 2.«aB»Z/R»11. - 16. / A l l
25* T3 • -2..z«At!7R
26* Ta • .S»?2.Bri
27* Ts ■ *^2*3B».1666666666666666666
2«. T$ ■ a.•»a/Rc

. f  29. T7 ■ 16..AB/R2
30* 1 ANSI * 0A.T1
31" 2 ANS2 * D3«T2

. (  . 32. 3 A‘-S3 - M2*33*T3
33* A ANSA ■ u»TA

■ 3A. 5 A\S5 « U3«T5
f' 35* 6 ANS6 « U«02»T6

36* 7 ANS7 * u«Cl»T7
37. Af-S * ANSI ♦ AN'S2 ♦ ANS3 ♦ ANSA + ANS5 ♦ ANS6 + ANS7
38* RtTuRN
39. En D

o

o



y, APP E NDI X B# p a r t  i : S E R I E S  SOLUTI ON L I S T I N G  7 8

1* F UNCTI ON F X F I ( R . Z )
) 2 . D l “ E N S ! b \ l  ECO ( 3 6  ) /  XOC ( 3 6 )

3 . D I m E N S I B N  E C 1 ( 6 1 ) # E C 2 ( 7 C ) # X C 1 ( 6 1 ) # X 0 2 ( 7 0 )
A. D I N E N S I B V  E 0 3 ( b O I #  X C 3 I 5 C )

£ 5* DATA LoC  /
6  • 1 1 • i » 9 3 3 A 8 7 i, f c 9 3 2 2 A C /  1 * 3 A C 8 E 5 /,a a 8 3 1 3 9 j /  1 . 2 2 2 5 3 5 6 0 5 0 8 0 5 8 6 # 1 . 1 2 7 0 a 5 3 A 9
7 * 2 S 6 2 3 1 6 , 1 . O A 7 8 2 8 0 0 8 A 5 6 C C 8 . . 9 8 c 7 l A 7 2 3 3 5 g 3 9 0 5 i . 9 2 2 9 l c 6 3 2 A 8 3 7 3 0 5 / . 8 7 2 A

3 8* 3 5 7 3 1 3 1 5 9 A 1 5 7 * . 8 2 7 9 3 3 A 3 S 2 7 3 5 C R 5 . * 7 6 5 2 7 7 5 6 9 3 6 3 5 5 7 6 # . 7 f c 2 6 7 6 c 2 0 C 2 9 5 8 7 l
9 * A# • 7 2 C 5 0 1 5 0 6 5 8 7 0 AS 1# . 6 9 1 2 A S 3 9 7 8 C 2 8 3 1 5 #  • 6 6 A 5 C ,* 7 8 7 A 3 8 1 C 6 8 #  . 6 3 9 9 A 9 2 2 6 6

1 0* 5 3 9 2 9 9 7 #  * 6 l 7 3 c 5 9 2 0 S 5 2 6 C 7 C # . 5 9 6 3 A 7 3 6 2 3 2 3 1 9 A 1 , . 5 7 6 8 8 2 o 7 0 A C 5 2 5 l C #  * 5 5 8 7

3 1 1 * 6 A 7 5 5 6 1 7 G 2 9 6 A #  . 5 a i 8 c A 9 c 1 A 5 3 5 8 2 3 # ‘ 5 2 5 9 3 A 5 3 1 3 9 A 7 8 A 6 #  • 5 U 0 3 2 8 8 3 6 7 A 0 ' * 7 6
1 2* 7 # • A 5 7 C 0 r,7 A 8 2 6 l 6 A A 3 #  . A 8 3 7 8 6 1 3 7 5 2 - . P C 3 7 #  . A 7 i 2 9 2 5 5 2 A 8 6 o 6 l A #  . A 5 9 A 6 7 5 6

1 3* 8 8 3 1 3 1 6 8 5 # . A A 8 2 5 6 6 6 9 2 9 l 5 3 8 o » . A 3 7 6 i i 2 8 3 U l S ' * o l #  • A 2 7 A 8 7 9 7 5 2 9 9 A 2 8 i #
•t 1A» 9 . A 1 7 8 A 7 7 7 3 2 6 7 1 5 7 7 # . A C 8 6 5 5 5 9 6 C C C 5 6 0 7 #  * 3 9 9 3 7 9 7 7 0 3 7 7 9 7 2 6 #  » 3 9 1 A 9 l 6 l

1 5* 1 8 9 7 0 3 5 6 2 # . 3 8 3 A 6 5 1 C 7 1 A 9 7 1 9 A # . 3 7 5 7 7 6 5 3 9 6 6 8 S R a 8 # . 3 6 8 A 0 A 2 9 8 7 1 3 8 8 5 A  /
1 6 . DATA EC1 /

x 1 7 . 1 . 3 6 1 3 2 R 6 1 6 8 8 8 2 2 2 6 , . 3 5 A 5 3 1 3 7 9 7 5 1 7 1 7 0 # « 3 a 7 9 9 5 9 5 3 A 7 C 7 1 8 5 # . 3 A 1 7 0 7 0 3
1 8* 2 3 ? 9 c 5 3 2 8 , . 3 3 5 6 5 0 5 1 3 9 5 2 9 9 6 c # * 3 2 9 5 1 3 3 6 6 8 8 1 A 6 9 9 # . 3 2 A 1 3 3 b A 2 9 6 A 8 S a 5 #  *31
1 9 - 3 3 7 A 9 8 7 8 1 0 9 6 1 A 3 # . 3 1 3 5 0 2 0 1 2 6 C 6 7 A 6 9 # . 3 C 8 A 3 C 3 1 5 7 9 A 1 8 7 S # . 3 C 3 5 2 5 8 3 6 A 8 5 9 8

» 2 0 * A A l , . 2 9 8 7 8 ^ 2 1 5 2 0 3 2 A 1 6 # . 2 9 A 1 3 5 6 6 2 3 7 6 3 H A 7 # . H 3 9 7 3 A 8 9 6 E C 6 6 5 9 1 # . 2 3 5 a 2 1 1 0
21* 5 6 7 6 c S C 1 8 #  * 2 8 1 2 3 7 9 1 2 1 7 2 9 1 6 3 # . 2 7 7 1 7 9 3 3 0 A 8 5 1 1 8 6 # . 2 7 3 2 3 9 7 A 5 7 1 3 3 S 5 1 # . 2 6
2 2 * 6 9 a 1 3 8 3 9 5 6 6 3 8 # ‘ 2 6 5 6 9 6 7 7 c 1 Q A 6 7 3 2 # . 2 6 2 o 8 3 7 A o 2 5 5 3 1 8 5 # . 2 b 8 5 7 c 3 8 A 9 6 6 8 A

■*- 2 3 * 7 2 8 ,  . 2 5 5 1 5 2 5 A 7 7 6 8 5 1 6 9 #  • 2 5 l E 2 6 3 c 3 9 6 c 3 0 ' * 2 #  * 2 A 8 5 8 7 9 a A A 7 7 3 6 A 6 #  . 2 A 5 A 3 3 9 6
2'** 8 1 0 6 9 9 a AC# • 2 ' * 2 3 6 1 o 3 2 7 3 8 5 1 7 2 #  . 2 3 9 3 6 6 C 1 3 ? 3 8 3 a 3 2 #  . 2 3 6 A A 5 9 1 9 5 9 c 1 3 h c # * 2 3
2 5 * 3 3 5 9 7 9 2 i 5 o a 5 5 7 8 # . 2 3 C8 l 9 3 3 l S 9 S 0 1 0 3 #  * 2 2 8 1 0 7 5 9 6 3 9 5 6 5 5 5 #  * 2 2 5 A 6 c 2 8 7 9 8 5 3 l
2 6 « 1 1 5 ,  . 2 2 2 8 7 5 s 9 6 3 c i* A 6 9 l #  . ? 2 0 3 A 9 8 ? l 9 9 2 6 7 A 6 #  * 2 i 7 8 8 2 3 6 9 7 6 2 8 i  l 7 ,  « 2 1 5 a 7 o 7 a

' 2 7 * 2 2 2 A 7 5 C 7 C # . 2 1 3 1 1 3 0 3 a 2 8 1 c 9 2 9 # . 2 1 c 8 c 7 a 2 7 5 8 1 3 j 3 7 # . 2 0 8 5 5 2 1 6 5 7 9 8 2 2 9 7 #
2 8 * 1 . 2 c 6 3 A 5 6 < . 9 9 c l o 5 5 a #  . 2 o A l 8 6 2 3 3 8 7 5 » c 3 1 #  • 2 o 2 c 7 2 '* 2 o 7 c 3 6 8 2 8 ,  .2 C 0 C C 2 7 5 8 6

r 2 9 . 1 3 9 9 2 8 5 #  * 1 9 7 9 7 5 8 5 7 6 A6 7 6 C C#  * 1 9 5 9 9 C 3 3 6 1 7 2 1 0 2 2 # . 1 9 A 0 A 5 0 6 8 0 A 7 1 1 0 C . . 1 9 2 1
3 0 * 2 3 8 6 7 9 6 l 3 c 6 7 C # , l 9 C 2 7 C 0 A 7 c 2 1 5 C A f # . l 3 8 ^ 3 3 0 A 3 7 c c 5 7 l 7 # . l 8 6 b A 1 5 8 7 9 7 5 7 A 6 5
3 1 * 3 # • 1 8 A 8 7 9 6 A C8 3 3 9 6 2 3 , . 1 8 3 1 5 1 2 C 3 8 2 1 0 S C 0 # * l 8 l A 5 5 3 i 7 o 6 3 5 2 9 o #  * 1 7 9 7 9 i o 5 7 a

t 3 2 * ' * 0 5 3 8 5 9 #  * 1 7 8 1 5 7 5 3 6 6 5 3 3 8 6 8 ,  .  i 7 6 5 5 3 8 S 9 9 2 2 ? 7 5 5 #  • 1 7 A 9 7 9 3 2 A Q 7 A 0 C 6 3 #  • 1 7 3 A
3 3 . 5 3 3 o i 6 2 ' * ' * 5 A 6 A #  . i 7 i 9 i A 2 1 2 A 5 2 5 6 7 7 ,  . 1 7 C A 2 2 1 7 6 2 8 A 7 3 2  /
3* • Da t a  e C2 /

r~. 3 5 . 1 - 1 6 7 5 1 5 5 9 1 6 1 7 0 7 7 6 # . 1 6 A 7 0 7 B 7 6 7 C A 7 8 3 3 # . 1 6 1 9 9 A C 1 A 1 6 E 7 6 S 9 # . 1 5 9 3 6 9 3 2 3
3 6 * 2 6 l 2 c 9 s l#  * 1 5 6 8 2 9 A 3 3 5 8 0 1 2 7 5 # .1 5 A 3 7 C 2 5 6 2 9 2 5 0 1 A # • 15i 9£ 796A83o 7A50# • 1A9
3 7 . 3 6 7 8 9 7 2 5 C 6 " 2 A 1 # . 1 A 7 A 3 9 9 1 A 1 6 6 5 2 1 1 #

r 3 8 * 1 . 1 A 5 2 6 7 6 2 9 2 3 3 8 8 6 C #  * 1 A 3 1 5 9 1 A 6 2 8 v C5 5 8 #  * 1 A l l  1 1 6 6 9 0 1 0 C 2 6 7 # . 1 3 9 1 2 2 5 6 3
3 9 . 2 6 2 3 5 1 9 3 #  * 1 3 7 1 8 9 3 A 6 1 6 9 1 7 7 1 # . 1 3 5 3 C 9 6 7 3 8 3 9 5 5 A A #  * 1 3 3 A 8 l 3 3 3 l 9 l 6 3 3 6 # .
AO* 3 1 3 1 7 0 2 2 3 2 1 7 3 3 C 7 6 # . 1 2 9 S 7 C 3 ? 1 7 1 2 3 7 6 5 . . 1 2 8 2 8 3 9 3 8 1 0 0 3 2 6 7 #
M « 1 . 1 2 6 6 A 1 0 9 6 C 7 6 6 3 2 8 # . 1 2 5 C A 0 1 8 2 3 3 7 1 3 8 6 ,  . 1 2 3 A 7 9 5 9 9 8 7 0 2 5 3 A # . 1 2 1 9 5 7 8 3 1
A2« 2 9 9 1 A 6 1 2 # . 1 2 C A 7 3 A 3 7 7 9 0 9 7 6 5 # . l l S c e = C A 7 2 o 8 A i n # . H 7 6 1 1 3 5 6 7 5 1 9 0 1 C #  * 1 1 6
A3» 3 2 3 11 2 5 A 8 2 3 ? 2 2 » . H A 8 8 3 i 7 l 2 8 6 c 6 6 7 # . l l 3 5 6 6 3 6 7 A 1 2 3 7 6 2 #
AA • 1 . 1 1 2 2 7 9 6 3 9 2 5 3 A 9 9 3 # . 1 U C 2 1 9 6 1 3 A 7 9 5 6 3 # . 1 0 9 7 9 2 3 5 A E 8 9 0 1 5 3 #
AS* 1 * 1085698836221073# . 107A 1 3 6 5 A A 1 6 3 7 2 9 # • 1 0 6 2 6 2 8 1 1 9 9 6 8 A6o # . 1 0 5 1 3 6 5 3 8 3 2
A6> 2 a 9 ? 2 6 , . 1 c a 3 C 3 A 0 5 0 3 1 6 2 5 A 6 # . 1 c 2 9 5 A 5 S 7 9 8 A 6 0 7 c # . 1 C 1 8 9 7 A 6 2 7 0 A 3 1 0 5 #

(• A7* 3 * 1 0 C 8 t l 9 E 5 5 8 0 6 A 0 9 # . C 9 9 8 A 7 A l 5 9 2 1 A 8 1 5 3 # . C 9 8 K 5 3 2 c 9 8 0 2 6 C A C . 9 # . C 9 7 8 7 8 7 2 8
AS* '*7l 9S 7 7 6 3 # . c S 692338832298657# . c 95866272229? 92A # . 0950679c 5 8 7 l 6l 2 3 A #
A9> 5 . 0 9 A 1 6 6 7 0 5 5 C 5 2 6 1 3 9 # . 0 9 3 2 8 2 5 2 7 1 A 9 3 3 8 1 0 # . C 9 ? A 1 A 8 9 0 6 E 0 1 9 2 6 C #  * 0 9 1 5 6 3 3 3

c 5 0 * 6 3 9 3 9 7 8 8 C 6 , . C 8 9 9 c 6 6 9 5 8 7 3 3 9 a 7 9 # * C 8 8 3 C 9 2 a A 3 7 7 8 1 9 6 2 # . c 8 6 7 6 7 6 a S A 1 5 7 0 8 2 8
5 1 . 7 # . 0 8 5 2 7 9 5 9 8 6 6 6 9 8 A 1 A # . 0 P 3 8 A 1 7 7 8 8 6 C 3 A 5 9 5 # . 0 E 2 A 5 1 8 5 8 9 9 B 8 1 7 1 1 # . C 8 H 0 7 A

O

r -
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C;

o

5 2
5 3
5 4
5 5
5 6
5 7
5 8
59
60
61 
6 2
6 3
64
65
66
67
68
69
70
71
7 2
73
7 4
75
76
77
7 8
79  
60 
81 
82
83
84
85
86
8 788
8 9
9 0
91
9 2
9 3
94
9 5
9 6
9 7
9 8
99  

100

87525831423,  * 0 7 9 6 0 6 4 1 7 3 6 7 2 6 4 4 4 *  * c 7 8 5 4 6 6 l 6 3 c 0 l 2 4 7 l *  * 0 7 7 3 2 6 1 3 3 1 3 8 9 1 2 3  
9  /
DATA Eq3 / *07614314897517273*.C749959557c3‘t253» *07386294786642593 
1* *07260261^6901651,4* *C717b35335?446P40* *0 7 0 7 3 ^3 6 3 3 2 9 4 6 5 2 1 * *0697438 
233923Ei44A,*o6878o7656fic863cO^*06784401466898389**0669325181834396 
33* *c66c45?65642634 4fi**c65l812998ic35035* *c6433971331169784* *063519 
4645424c 1636» * c 6272c 279i c 740924, * 06194c 83826443568* *C6ll8o5852ol044 
537* * c 6 o 4 3 j 8 1 8 ? 7 5 5 5 6 3 2 *  *c597l78697l84l596*• o 5 9 c o ? 1 0 3 6Os 5 5 6 4 4 *  * q 5 8 3 1  
6 7 9 j 3 9 9 3 3 8 7 5 1 *  *05764372314.-63416* * 05698497991134497* *05634115824436 
7879* *c557ii755743t7673* *c55c96292359c97o9* *C5449430915734226*
8 * o 5 3 9 o 5 3 6 7 i 6 9 8 4 7 5 4 *  * c 53329c 4631692o 88* * o 527649444o 2625o 7* *0522126 
1 7 6 1 6 9 6 8 6 7 7 , * 0 5 1 6 7 1 8 7 2 4 1 6 5 5 5 2 4 *  * 0 5 1 1 4 2 1 7 9 i 6 8 1 2 1 3 5 * * o 5 o 6 2 3 2 5 6 8 9 7 5 6 o i  
2 5 *  *C5 C 1 1 4 7 7 9 7 9 5 4 7 S 9 2 *  * c 4 9 6 l 6 4 3 5 0 8 3 0 5 l 9 6 »  * c 4 9 l 2 7 9 2 2 3 C 6 6 o 5 9 9 l *  * 0 4 8 6 4  
3 8 3 5 3 C e 7 c 4 ' l c 5 * * 048179249652976.-9* * c 4 7 7 l 8 5 4 5 4 9 5 9 6 c 8 4 *  «0466o 44965o 233 
4 1 2 7 *  * C 4 5 5 4 i 3 6 l 6 5 4 b c 5 l 7 *  * 0 4 4 5 2 5 7 2 3 6 4 6 8 0 0 3 8 *  * 0 4 3 5 5 4 4 6 4 6 9 2 6 1 7 8 8 *
5  • ; 4 2 6 2 4 7 3 < 3 7 b c 5 8 5 2 *  * C 4 l 7 3 3 9 2 l 5 5 6 C 0 C 6 2 *  * 0 4 0 8 7 9 6 2 9 7 5 7 4 0 3 8 6 *  * 0 4 0 0 5 9 6  
6 5 5 5 2 3 6 4 0 3 ? , * 0 3 9 2 7 1 9 6 9 3 5 2 9 3 3 5 5 *  * 0 3 8 5 1 4 6 9 8 8 4 4 9 0 4 0 2  /

DATA >.cc /  • ? C * * 2 5 * * 3 C * * 3 5 * . 4 C * * 4 5 * . 5 C * * 5 5 * . 6 c * * 6 5 * * 7 o * * 7 5 * * 8 q *
1 *85*«9o»*95*l*oC*l*C5»l*lC*l*15*l*2o>l*25*l«3o*l*35*l*4o»l*45*
2 1*5C, 1.95*1*60*1*65*1*7.: ,  1.75*1*80*1*85*1*9c*l*95 /

DATA XC1 /
1 2 * C O * 2 * o 5 » 2 * 1 0 * 2 * 1 5 * 2 * 2 c * 2 * p 5 * 2 * 3 0 ' 2 * 3 5 * 2 * 4 o * 2 * 4 5 * 2 * 5 o * 2 * 5 5 ,
2 2 * 6 c * 2 « A 5 * ? » 7 0 * 2 * 7 5 * 2 * 8 c » 2 * 6 5 * 2 * 9 0 * 2 * 9 5 * 3 * 0 C * 3 * 0 5 * 3 * 1 0 * 3 * l 5 *
3 3 * 2 o * 3 * ? n * 3 * 3 c * 3 * 3 5 * 3 * 4 o * 3 * 4 5 » 3 * 5 c *  3  * 5 5 *  3*  6c*  3 * 6 5 * 3 * 7 c * 3 * 7 5 * 3 * 8 o  
4 * 3 « £ 5 * 3 * 9 o » 3 * 9 5 *
1 4 * c o , 4 » c 5 * 4 « i o * 4 » i 5 * 4 » 2 C ' 4 * 2 5 * 4 « 3 0 ' 4 * 3 5 * 4 * 4 o * 4 » 4 5 * 4 * 5 o * 4 * 5 5 *
1 4*6c*4» 6 5 * 4•7 0 * 4•7 5 * 4•80* 4•8 5 * 4* 9 0 * 4•9 5 * 5 *00 /

DATA x C 2 /
1 5 * 1 * 5 * 2 » 5 * 3 * 5 * 4 * 5 * 5 * 5 * 6 * 5 * 7 * 5 * 8 * 5 * 9 *
1 6* 00*
1 6 * 1 0 * 6 « ? o , 6 * 3 0 a 6 * 4 o * 6 « 5 c * 6 * 6 0 < 6 * 7 c * 6 * 8 o * 6 » 9 c * 7 * 0 0 ' 7 * 1 0 * 7 * 2 0 * 7 * 3 o  
2 * 7 « 4 C » 7 * 5 c * 7 * 6 0 * 7 * 7 c * 7 « 8 c * 7 * 9 c *
2  8* 0 C » 8 * 1 0 * 8 * 2 C * 5 * 3 C * S * 4 C » 8 * 5 0 » 8 » 6 0 * 8 * 7 0 * 8 * 8 0 * 8 * 9 o * 9 * O O a  
1 9 * 1 0 » 5 * 2 o » 9 * 3 c » 9 * 4 c * 9 * 5 C * 9 * 6 c * 9 * 7 c ; » 9 * 8 0 ' 9 * 9 0 * 1 0 * 0 0 * 1 0 * 2 0 * 1 0 * 4 0 a  
2 1 0 * 6 0 * 1 0 * 8 0 * 1 1 * 0 0 * 1 1 * 2 0 * 1 1 * 4 0 * 1 1 * 6 0 * 1 1 * 8 0 * 1 2 * 0 0  /

DATA X0 3  /
1 1 2 * 2 * 1 2 * 4 , 1 2 * 6 * 1 2 . 8 * 1 3 * 0 * 1 3 * 2 * 1 3 * 4 * 1 3 * 6 * 1 3 . 8 * 1 4 . 0 * 1 4 * 2 * 1 4 . 4 * 1 4 . 6 *
2  ! 4 * 8 * i 5 * o * 1 5 * 2 *  1 5 * 4 * 1 5 * 6 * 1 5 * 8* 16* 0 * 1 6 * 2 * 1 6 . 4 * 1 6 . 6 * 1 6 . 8 * l 7 * * l 7 * 2 *
3  l 7 * 4 * i 7 . A * l 7 *8* 18. c * l P * 2 * l 8 . 4 * 1 8 * 6 * l S * 8 * i 9 « o * l 9 * 2 * l 9 * 4 * l 9 * 6* l 9 * 8 *
4 2o*C*?C*5,2l.*2l.5*22.0*22*5*23*0*23*5*24.0*24.5*25*0 /
X » 2**Z*>?
00 9 A « i , 3 6  
DJFFC « X - X O O U )
X1C • XC^IK)
E1C « E.001KJ
IF(DIPFC.LT.O.) gB TB 19 
C9NTINUE 

De i j . 1 , 6 1  
DIFFl « X - X O K J )
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101* Xll ■ XC1(J)
102* Ell » E d  (J)
103* IF(DIFFl.LT.C•) GQ TO 3
104. 1 c o n t i n u e
105* DO 2 I » 1/70
106* r.'IFF£ • v-X02(I)
107. XlH » xc?(l)
103* E12 * EC2<I)
109* IF(DIFF?.l T.0.1 GO TO 5
110* 2 CONTINUE
111* DO 30 K ■ 1/50
112. DIFp3 « x - XC3(N)
113. X13 « XC3(M)
114. El3 * EC3(P.)
115. IF(0IFF3.l T.0*) GB T9 40
116- 30 CONTINUE
117* 40 EXPI . DEX(DIFF3/E13/X13/X)
113* "ETURn
119* 19 EXPI * DExt DIFFC/E1C/X1C/X)
120. 4'ETUNN
121 * 3 EXPI « DEX<DlEFl/Ell»Xll.X)
122* 4TTUSN
123* 5 EXPI . DEX(DIFF2,E12/X12#X)
124* «E TUr*:
125. END
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1. FUNCTION d EXID1FF/E1/X1#>J
2. rI KENS 19' T(50)
3« S U M  ■ C«
A • D“ A N » 1,50
5* K * N-i
ft. IF(K.EO.C) T ( M  « DIFF/N«(Fi4CIFF»«K/t(-Xl)»»N))
7 , IF(K.NE.C) T I M  • DIFF/N»(T(K)+DlFF««K/(|.X1)««M)
8« S u M  » Su-1 ♦ T (fs*»
9. Cl • TIN) - TIK)

10. D » ABSIOi)
11. IFID.LE.1.E-161G6 T03
12. k c^MInuE
13. 3 EX1 - El ♦ SUM1
H.. C « OEXPlv)
15. DEX « -Exi/O
16* RETURN
17. END
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1. PUNCTISV SIMSA(R<Z)
2. C9^M6M /C/EX/t3/AU2/E/Cl/E/S2
3« w ■ 2«R
4» a 1 ■ 1 • /
5» SIMTEA « 01«W1«(Al 2-C?*EX)
6 • RETURN
7. EfO



o

C.%3 *8
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/•a * v *e

1 3 / 3 /  i \ aw' «63 *2
(Z'a)PaiMS NalijNnj *i
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a p p e n d i x  b ,  p a r t i • s e r i e s  s o l u t i o n  l i s t i n g

1. FUNCTIgN ?InTBD(U/R#Z<A*B)
2« a * «5»Z*P
3. *1 ■ Z*R
*. A? » Wl«V 1
5« W3 ■ K?•a 1
6 *  AA » A» A
7» AB ■ A«B
R. H~ • C»b
g .  CS ■ CBSW(U*K>

i o .  c s s  « ce«5K ( u » w i )
11* SlH « SIm H (U*WI
12. SJHM ■ S:\h(0»Al)
13. FUN2 « U«U»U/3*«(2.*AA+BB)+8.* AB<*U»U»SIH/W 1
1A. F'J\3 « 2.»AA»U»U<SIHH/V>1-a .«AA*U,CSS/a'2
15 . F y M  • j*, *AB«SIH/W3-32.* AB«U*CS/W2
16* FjNB » A •.AA.SlMH/«3
17. FUNCT1 ■ FUN2+FUN3+FUNA+FUN5
18. S l M c O  « ••5*Z*Z*FUNCT1
lg. RETURN
20« E\0
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R ■ • C5G0
E (0) ■-Z*Z/2* ”l«SH8slC5 3c6l<, E 1 «Eg M» , *1 • 99397<*577396

3 E(l) • Eg ^ ♦ ?*.'/2 • - ^ C O ^ f e A C A m c
E2 . -•000CCCS63716 E (2) • -1.993975167112
E3 « -•COCCCC0C6a 7a E(3) • *1.593075173566

R > .1000
E(0)> ’ 1 * 1 / 2* *1 •96021733601'* tl.EG'l* "1 .9782£E895o25
E d ) • Er;*- + Z * j /2 • ”.Cla0C8563811

?• E2 « -•C0CC2c73l0=2 E (2) • -1.9762A663C9C7
E3 » • C0CCCCL>!C7C2 E13 ) • -1.9782A6 E5C2C6

R ■ • .2000r E(0>- -Z.Z/2. -l.R73Ai25fc578A • El«EGl« *1 .928537622873
Efl) » Eg“ ♦ z« ; / 2  * "•C5"l£5c37o9c
E2 - *•000072587120 E(2) ■ *1*926610609953

•* E3 > •G0CCCC269916 E (3) • -1.528610 3*CC77

• 'llJ LAMBoA DrI OM PHI d )r •00 1*C0 1.9670115378 1*2571391669
•00 2.CC 1.-A37663851 1*0*076977*9
•00 3*0C •3598566265 •8597AA1970*? •00 *«CC .7 ^ 8 3 5 1 A3 6 3 •709353*375
•00 5.CC •5835A11881 •58*6273*97
•00 *»cc .A3C72228C9 •A8191C6280
•00 7*CC •3960198802 •3969537695
• 00 8*CC •3262A189CC •3268789752
•00 9«CC •2687586561 •2691127230

♦ • 00 10»CC •221AC386A6 .2215136708
•  10 l.CC 1.2670930455 1.2572201225
• 10 2»CC l.-n38335313 1«C*C8367967

7 • 10 3«CC •3599119A16 .8597995612
•10 A.CC •70B3970051 •7093991171
• 10 5 . C C •5335787277 •58*8650103

F • 10 6.CC •A8C7532C61 .*815*16611
• 10 7.CC • 3960'»5356A .3969793318
•10 8 . CC •926262877A •3269CC02A9

-* • 10 9 * C C •2687759A55 •2691300528
• 10 10. CC •P21A181076 •221527935*
•  20 1>CC 1.9673375993 1 >257*630079
• 20 2«CC 1.-AAC3A9951 1*0*10378775
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i20 ' 3.CC •86C0779079 •8599656667
• 2o 4.CC • 7r&53372£ 4 •7C95361664

i •20 5.CC •SS369136C6 •5849780007
•20 6.CC •-308452933 •482C347677
• 20 7.CC •3961217947 •397C560244

3 •20 8-CC •3263r56473 •32eS431789
• 20 9.CC •26B82762C3 •2691820462
• 20 10*CC •=214608422 •22157C7326

'■S’& •30 1»CC 1.267745E9C9 1.2576678791
•3c 2»CC 1 • *4 437q 6522 1«C413730639
• 30 3«C0 •3603545876 •S6C242552Cy> •30 4.CC •7^87616576 •7C97646172
• 30 5«CC •5838791291 .5651663471
•30 6«CC •‘‘810CC6773 •4621399693
• 30 7.CC .3962492236 •3571838653
•30 8 • CC •3p643CS236 •327C684519
• 30 3*CC •2689142999 •2692687153

it •3c 10*00 •==15320342 •2216420722
•40 1*CC 1.2683162737 1*2584346295
•4o 2* CC 1 • •'••'tgA 1228 6 1 »C416424333

■y • 40 3.CC •K6C7420847 •8606302812
• h 0 A «cC •7c9c8C8784 •7100545225
•  h o 5.CC •5841421038 •5354300933

7 • h o 6«cC •-512173164 •4624C73019
•  h Q 7»CC •3964276913 •3973628839
• h o 8 «CC •?p65776455 • 3272158682'** •  h o 9.CC •?69o354i69 •26939C0802
•  h o 10*CC •=216318606 •2217419709
• 5o 1*CC l«?69obo762l 1.2591639896

- •5o 2.CC 1•0454463017 1 .0424460942
• 50 3.CO •4612405448 •861128944C
•5o '••CC •7cS49151C8 •710-959564

•* • 50 5.CO •5844603834 •5857693003
• 50 6.CC .4314959917 •4S2636815S
• 5o 7.CC •3966572645 •3975931220
• 50 8.CC •3267669684 •3274054621
• 50 9.CC •2691912166 •2695461689
•50 10-CC •5?176C2C87 •22187C4517
• 6 0 1»CC 1*2699-90320 . 1.26CC555276
• 60 2«CC 1«"'46186298C 1»C431341863
• 6o 3*CC •8618501551 .8617386561

* • 60 A.CC •7r99937c89 •7109990143
• 6o 5.CC •5848940951 •5861840470
• 60 6.CC •4318368082 •4830285763

■ »60 7.CO •3969380297 •3976746328
• 60 8.CC •3269982633 •3276372774
• 60 9.CO •2693817578 •2697370178

*■ • 6 0 10.CC •2219171768 •2220275443

T

t
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• 70 l.CC 1.27101142C9 1 2611096490
•70 2*CC 1 .-47c6149fcc 1 C44C568301
• 70 3.CC •8625711447 8624595585
•70 4*CC .7105876614 7115938129
•70 S.CC . 5 5 5 3 6 3 3 9 4 3 5866744294
•70 6*CC •'•322398937 4834326622
•70 7.CO .3972700923 3982074818
• 70 8.CC •3272718170 3279113681
.70 9«CC •2696071118 269S62671C
•70 10*CC .’221028239 2222132853
• 8o 1«0C 1.2722383260 1 2623265968
• 8 0 2*CC 1 • ''480722242 1 0450643776
. 8 0 3.CO •R&34037845 8632918183
• So 9*CC •7112735915 7122804900
. 8 0 5«CC •5859484648 5872405614
• 83 6*CC •4R27C5399S 4636991675
• 8o 7*00 •3976535771 3985917460
.80 8.CC •3275877324 3282277976
. 8 0 9.CC •2698673635 2702231806
* So 10«CC •2223172198 2224277177
.90 1«CC 1.2736302142 1 2637c665l6
•90 2*CC 1.-492186626 1 0462C69117
«90 3*CC •*643483872 8642356264
• 9o *..00 •7i2c51757c 7130592050
.90 5«CC •5865895168 5678825743
•3C 6.CC •4332335013 484428200'*
.90 7.CC •398088626c 3990275147
•9o 8«CC .’279461282 3285866394
.90 9*00 •27016261C6 2705166077
.9- 10*CC •2225604448 22267C89U

1*00 l.CC 1.2751676024 1 2652501317
1*00 2*CC 1*0505018418 1 0474847468
l'OO 3.CC .8654053078 8652912074
1*00 **CC •7*292245CC 71393C1383
1*00 5.00 .5873067974 5886006171
1*00 6«CC •4838243966 4850198336
1*00 7.CO •3985754087 3995148691
1-00 8«CC •’28347139c 3289879766
1*00 9*00 .2704929640 2706490202

• 1*00 10*CC •22283259C6 2229428619

R ■ .3000
EIOJ. •Z*Z/2» -1 .7852’t647665 E1»Eg M» - 1*866 541153992
E<1> » EGM ■» Z«Z/2 * -.081284506327
E2 « -.000172 ?-34;l E(2l » •1.866713457443
E3 ■ •OOOOCl 52935- E (3> • -1.866711926053

r>

r
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) R » #*000
F(0).-Z#Z/2« -1.*,92-9711136A E I - E G M p - 1 .8CCe-25*23C37
E(l) » EGh ♦ Z«Z/2 « ••107538311672

J E2 • -.000231*37536 E(?) • -1.800757260573
E3 p  #00000277*823 E(3) p -1 .80075**85751

5
R p #5000

£ E(0)p
E C U

”2*7/2# “l«606l9£ 
p  EGM * Z«Z/2 •

25oC8« E I p E G ‘1.  -  
-•12*532*66337

1.73*71*716*25

E2 p ••00C271737853 E (2) ■ -1.73*96 b*5*3C8r. E3 p •000003527*76 E(3) p -1.73*982526832

MU L*m 8u A PHI CM PHI(1)
•00 1»CC •*096812573 •899652*989
•00 2.CO •5811550061 .582206132*
•00 3*CC •37127*1561 #3733927103
•00 *•00 •237190590* •2383071*36
• 00 5#cC •1515305*75 •151623233*
• 00 6.CC •0968061*56 •0962619713

'*■ •00 7#cC .-618*51526 •0610152825
" •00 8«CC •03951012*8 •03862*6828

•00 9.CC •-252*12663 •02**2*8389
• 00 10»CC •016125525A •015*31*529
•10 1«CC •9100115996 #6999808*09
•10 2*00 •5813660*72 •582*186039

r  ■ •10 3.CC •771*089305 #37352897**
•10 *•00 •23727672*0 #23839*1107
•10 5.CC • 15158557*5 #1516785675
• 10 6*00 •0968*12999 #0962971027
• 10 7.CC .-618676111 #0610375512
•10 a # c c •03952**726 #0386387803

o • 10 9.CC •025250*32* #02**3375*1
• 10 10*00 #0161313813 #015*370858
• 20 1*CC •911CC329CC •900966293*

r''. •20 2*0C #58199959*2 #5830562962
• .20 3.CC •371813726C #3739379*52

• 20 * # o c #2375352976 #2386551258
~\ • 20 5.CC #1517507657 #1518**6*18

• 20 6.0C #0969*68333 •096*025*2*
• 20 7.CC .-619350317 #06110*3863

n • 20 8. 00 •0395675**6 #0386810910
• .20 9.CC •0252779*92 •02**605112

• 20 10*00 #0161*89605 #015*539917
S'. •30 l.CC .9126583198 •9C261C136*

O



PEMIJI X 3, p a ^t ?: SrSlES SOLUTION RESULTS 89
• 30 2*00 •5830569193 .5841200434
.30 3.CC •3724892041 •3746201583
.30 4.0C •23796683C6 •2390905308
.30 5.CC •15H026453C •1521216736
*30 6.CC •0971229577 •0965784280
.30 7. CC • ̂ 620475497 •0612158744
• 30 8.0C •0396394274 •0387516694
•30 9«CC .0^53238719 •C24EC51444
• 30 10«C0 •0161782985 •0154321920
.<*0 l.CC •9149E0C124 •9049145056
• 40 2*CC .5845401457 •5856112372
• 40 3.CC .0734367717 •3755765095
• 40 4«0C •2385721895 •2397008962
• 40 5.CC •15241319CC •1525100250
•40 6«0C •0973700267 •C968249685
.40 7.CC • 0622053912 •0613721603
• **0 ■ 8*CC •0397402653 •C33E5C6068
• 40 9.0C •0253882928 •0245677111
• 40 10*0C «01621945h 2 •0155217229
• 50 1*0C .0179730299 •9076823955
•50 2«CC •5864522518 .5875318287
• 50 3«CC .0746583315 •3768CE2512
.50 4.0C .2393525899 •2404870219
.50 5.CC •1529117531 •153C1C2C39
• 50 6.CC •0976885366 •0971425454
• 50 7.CC •0624088731 •0615734467
.50 8«CC .0398702608 •0385780308
.50 9-cC •0254713412 •C246482916
.50 10«CC • /'1627251C1 •0155726347
• 6c 1*CC •9216433825 •9115176642
• 6o • 2*00 .5887970773 •5898843321
• 6o 3»CC •9761563364 •3783169998
• 6 0 4«CC •2403095968 • •2414499386
. 6 0 5 «CC •1535231437 •1536228646
. 6 0 6«CC •0980791269 •0975315126
. 6 0 7« OC •0626584039 •0618199949
. 6 0 8.CO •040029675c •0391341061
. 6 0 9.CC .0255731838 •0247469894
.60 10.CO .0163375728 •0156349924
•70 1*CC •92599844C5 •9158250391
.70 2«0C •59157933C7 •5926718281
•70 3.CC •9779337947 •3801047349
.70 4.CO •2414451361 •2425909092
• 70 5«CC •1542485394 •1543488C8H
•70 6.CC •0985425820 •0979923974
•70 7.CC .-629544848 •C621121252
.70 8.CC •0402188279 •0393190343
.70 9.CC •^256940253 •C248639314



appendix a,  pa&t ?: cfRIeis s°LUTi0N r e s u l t s  go
.70 1 0 .cc .016^1^7731 •0157C88756
• 80 l.CC • °3l0i'69^2l •92081C1246
• 80 2»CC •5948045989 •5958979685
• 8 0 3.CC • 3799942755 •3821738036
• 8 0 ♦ •CC •2427614879 •2439114307
• 8o 5»CC ' • 1 550895469 •1551889871
• 8 0 6«cC •n99o79832A •0985258014
• 8o 7»cC .-632977102 •0624502172
• 8 0 8»CC 0404380995 •0395330546
• 8 0 9* CC •-258341061 •0249992678
• 8o 10-CC • '!l65o“2658 •0157943787
•9o 1*CC •936799046c •9264794103

. .90 2*CC •5984793585 •5995669824
•9c 3*CC •9823M9lfc<t •3845269238
•90 ♦•CC • 2442612915 •2454132368
• 90 5-cC • 156c 477q 49 • 1561445001
•90 6.CC ' •0996919571 •0991324209
•9o 7*CC • 1-636887695 •0626347103
•90 8*CC •0406879299 •0397764437
•90 9'CC .-?59937i37 •0251531727
•90 10-CO •01660623C7 •0158916110

1*00 1«CC •9432662819 •9326402808
1*00 2*C0 •6026109387 •6036836823
1*00 3.CC •3849814317 •3671671882
1*00 ♦ •OC •2459475607 •2470983005
1*00 5»CC •1571249375 •1572166002
1*00 6«CC •10C3801852 •0998130485
1*00 7«cc .<-641284479 •C83H661Q47
1*00 8.0C •0409688209 •C40C495167
1*00 9.CC •~?6l731625 •0253258442
1*00 10*00 •0167208726 •C16C0G6969

« .6000
E(0>« *Z»Z/2* *1.526260460244 El«EGM» -1.671185327835
E(l) « EG* *  1 * 1 / Z  . -.144924867591
E2 > -•OOO3 C2 7 I4 I3 5 E (2) • -1.671488041970
E3 • • C0CGC449264e» E (3) » -1.671483549321

• .7000
E<0)»*2*Z/2» *1.45333506566" E i »Eg m * -1.610884736452
E(l) • Cq K ♦ Z»Z/2 • -.1575A067Q735
E2 * -.000318846845 E<2) • -1.611203583298
E3 « • C0GCC553't23C E)3) * -1*611198049067
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• .6000
E(0>» *Z*Z/2» -1 •3865?97o o 76« El«EGM» “!•55"166175507
E H ) ■ Efi.M ♦ Z»7/2 » 167l66"7"739
E2 ■ -.00032l756y7 E<2) « “1.55""8753225"
E3 « •CC0CC6 3C16"? E (3) » -1.55""6163C613

■ .5000
E (0) **Z«Z/2« -1 • 3cfcb6667<*65i tl.EGM* ” 1*5ClC717ecC"l
E(l) • ErjM + Z»Z/2 » 17""C31C71SC
E2 ■ “•000316666326 E (2) ■ *1.501388""8867
E3 • • 0CCCC6717H7 E (3) • “ 1*5013817 31750

MU PHI 0" PH 1(1)
•00 1*00 •6368166""" •6295965958
•00 2«CC •3059659171 •3C7e6"36"8
• 00 3»CC •1"70C"6612 . 1"76890"52
•00 "•CC •“7C63C18"6 •C7011Cb8o9
•00 5.CC •0339350865 •C33C5332"7
•00 6-CC •?l63C"5o55 •0155C27012
•00 7.00 •0078336B81 •0C72"c 5855
•oc 8*CC • ''03763786c •0C33693""3
•00 9.cC •00l80835"5 •0016625991
•00 10»CC • 0C08688""8 •CC07223318
•10 l*cc •637"7l59bl •63025"37l7
•10 2*CC •?C628C7879 •3C8l8"9626
• 10 3.00 •1"71561""5 •1"76"28"55
• 10 "•CC •07070287C" •0701836030
• 10 5«0C •0339700113 •033C377585
•10 6.CC •“l632128"5 •0155188561
•10 7.CC •0078"17"98 •0072"81335
• 1C 8.CC .“037676593 •0033728581
• 10 9.00 •0018102155 •0C1=6"2295
•10 10*CC •HCC86S7359 •CCC723C358
•ao 1*0C •639""lb699 •63222"1073
•2c 2*CC •3072270929 •3091"79"2"
• 20 3«0C •1"76100077 • 1"83C>8153
•20 "•CC •“7C9213186 •C7C"C29380
•20 5.0C •03"07"9672 •0331511855
•20 6.0C .“163717118 •0155673793
• 20 7.00 •0078659762 •C0727080"l
• 20 8.CC ."C37793CC1 •CC3383"119
• 20 9.CC •001815606" •0015691263
• 20 10.CC •0CC872"261 •0007253506
• 30 1>CC •6"27359562 •6355150375
• 33 2«CC •3088099188 • •3107568696



PE^TIX p a * t ? :  se n its s'*LOTiP.*'i results 92
• 30 3.CC •1483712947 •149C766637
•30 4»CC •n712867c34 ' «c7c 7693929
• 30 5.CC •0342505206 •0333639829
•30 6 • CC • ■'164560565 •0156484455
• 30 7.0C •0079065035 •0073C86780
•30 3.CC • ■'R3798771C •CC34010425
• 30 9.CC •0018251634 •0C15773C61
•30 10«CC • '1CC87692C9 •C007291336
•40 1»0C •4473728625 •6401392561
• 43 H«CC •0110377741 •313C177040
•40 3»C0 •1494416935 •I5cl6l24fi0
• 40 4.CC •"718C09869 •C71234317C
• 40 5«CC •034497615c •C336C67815
• 40 6»CC • •'165747778 •C157623474
•40 7»CC •0079635436 •CC73618899
• 4o 8»CC •0038261766 •CC34258116
• 40 9.cC •0018383307 •CC15887972
• 4o 10.CC .->0C8£32473 •0007344475
• 50 l.CC •6533772143 ♦6461137689
• 5o 2*CC •3139226343 •3159338263
• 50 3.CO •1508277579 •1515625857
• 5o 4»cC • ■'724665395 •C719496073
•50 5.CC •0348175787 •033S2C4678
•50 6«CC .0167235081 •C15S094962
• 5o 7.CC •0080374051 •0074306293
•5o 8.CC •0038616642 •0C34578c6o
• 50 9.CC •0018553812 •0016C36390
•5c 10*CC •O0C89143S3 •0007413103
• 6o l.CC •6607612874 •6534605684
• 6o 2«CC •3l74?0C067 •3195310750
• 6o 3*CC •1525369386 •1532858728
• 6o '►•CC • ■'732881352 •0727677172
• 6c 5.CC •0352121316 •0343061868
• 6 0 6.CC •016918C756 •016C904237
• 6o 7.0C •008128485c •0075151412
• 6 0 8.CC •0039054245 •0C34971378
• 6 0 3«CC •0018764064 •0016218826
• 60 10.CC •00C9C15411 •0007497450
• 70 1«CC •6696248816 •6622067290
• 70 a . c c •3217290138 •3238077937
• 70 3.CC •1545784232 •1553375062
• 70 4. CC .''7426899CC •0737416673
• 70 5.CC •0356833947 •0347653561
• 70 8. CC •0171444994 •0163057845
• 70 7.00 •0082372729 •0076157271
• 70 8.CC •003957693C •0C35439452
• 70 9.CC •0019015153 •0016435906
• 70 10-CC •OCC9136069 •C007597800



APPENDIX 9, p a r t 2 : srRits e l u t i o n  results 93
• 80 1.C0 •4799555352 •6723845235
• 8 0 2*CC •3266924957 •3287848390
• 80 3*CC •1569631854 •1577251113
• 80 4.cc •"754147766 •0748750579

. *80 5«0C •0362339011 •0352996524
• 80 6.CC •0174089966 •0165563588
• 80 7.CO •0083643536 •0077327463
• 80 8.0C •0040187504 •0035983924
• 80 9.0C •0019306551 •0016688381
• BC 10«CC • ■'?. C9277C16 •0007714491
.90 1*CC •69182877S5 •6840315601
•90 2»CC •3323971332 •3344308980
•90 3.CC •1597040444 • 1604575747
•90 4*cC •076731654c •0761720847

' .93 5*00 •036866610C •C3551103P3
•9o 6*CC •"177129329 •0166430557
• 9o 7 *CC •3085104102 •0076666176
• 90 8.CC • *'0itC88925c •0036606712
• 90 9«C0 •0019645713 •0C16977121
•90 10«CC •3SC9439G ic •0007847918

1*00 1-CC •7053084381 •6971909397
1*00 2*CC •338873591C •3409170668
1*00 3.CC •1628157335 •1635450814
1*00 4.CC •"782267009 •0776375562
1*00 5.CC •3375849226 •0366017609
1*00 6.0C • '<180581105 •0171669170
1*00 7.CO •3086762279 •0080178205
1*00 8.CC •3041685940 •0037310010
1*00 9.CC •0020028492 •0017303124
1*00 IC»CC •"00962292c •0007998530

R • 1,0000
Et0>« -Z*7./2» *1- 27l7?499i8i- El»EGM* *1 •451484730634
E d ) • EGM ♦ l * i / c  * *• 179759736884
EE * -•CCC3C7F ai6‘.5 E (?j » -1.451792312299
E3 - • 0O0CC68P2g^G E ( 3 ) • -1. <*51785429413

MU L am BDa Pm I OM PHI(1)
• 00 1-CC •5395329505 •5828881491
• 00 2«CC •2655812306 •2673675886
• 00 3.CC •1196428291 •12CC167794
•00 4.CO •0538984119 •0532349382
• 00 5 . CO •024280927c •0234254953
• 00 6 .C C •0109384191 •01C2458282
• 00 7.CC •3049276954 •0044586529
• 00 8.CC •0022196987 •0015314440
• 00 9«CC •3010000517 •CC08330692



PE'.TIX ?, P aR t ?! 'rRIES Sr-LOTIGN Pe SUITS 94•  0 0 10 . c c •0004505176 •0003577784
• 10 l.CC •S9C25974SC •5836168259
• 10 2«CC •2659086487 .2677017461
• 10 3.CC .1197903291 • 1201667844
• 10 4.CC •0539646598 •0533014890
•10 5.CC •~?4310S614 •0234547899
• 10 6.CC •9109519044 •C1C2586465
•10 7.CC •0C493377C4 •CC44642339
•10 8.CC •0C22226354 .0019338631
• 10 9.CC • '>('10012846 •CC06341133•  1 0 10*CC • •0004510730 •CC03S82272
•20 1*CC • <*924447643 •5858060585
•20 2*CC •2668929861 •2687056985
•20 3.CC •1202337675 • 1206174625
•20 4.CC •0541646262 •0535014334
•2c 5»CC • ''244008551 •0235428010
•20 6«oC •0109924460 •0lCc97l564
•20 7.CC .‘'n4952o342 •0044810004
•20 8«CC • 0022306632 •CC1S411303
•2c 9*CC •-C1CC49911 •0006372499
•20 10'CC •<'004527428 •0003595753
•30 1-CC •-961C190C5 •5894654706
•30 2«CC •26854obo5l •2703838940
•3'j 3.CC •12C9759654 •12137C8C76
• 30 4 . CO •0544989822 •0538356502•  30 5«rc .-245514805 •0236899113
• 3c 6»CC •0110603019 •0103615229
•3o 7»CC . rc49826o23 •OC45o9o2?9
•30 8.CC •0022446342 •0019532757
.30 9.CC .<•010111949 •0008424915
• 30 10»CC •0004555375 •0003618280
• 40 • l.CC •6012544233 •5946111584•  4 0  • 2.CC •2708616872 •2727437725
.40 3.CC •1220216447 •12243C1S43
• 40 4.0C •0549700547 •0543056087
• 40 5.CC .024763696C •0238967607
• 40 6.CO •0111559038 •0104520222
• 40 7.CC •9C5C2567lC •CC45484199
• 40 8 - 0 0 •0022640361 •0019703495
• 40 9»CC ' •<'010199353 •0CCE498595
• 40 10>CC •0004594751 •0003649941•  5 0 1-CC .607935113c •6012657754
• 50 2.CC •2738712998 •2757958051•  5 0 3.CC • .123377458c •1238CC1957
• 50 4.00 •0555806409 •0549133769
• 50 5.CC .<•250388517 •0241642500•  5 0 6.0C •0112796598 •0105690431•  5 0 7.CC ' •0050815125 •0045993576



PE^n ix 9, p a r t  p ; ErPIeS S^LUTHN PrS'JLTS 95
.50 8.0C •002289192* •001992*223
.50 9.CC . • •'010312681 •0C08593S35
•50 1 0 . oc •0CC*6*58C* •0C03690861
.60 l.CC .*16186*722 •6C9*58651*
. 6 0 2.CO • ?77568‘*9CC •2795535*92
.60 3* CC •125C52031C •125*870C8*
. 6 0 4.0C •0563352265 •0556616323
.60 5 - c c •0?537869£l •02**935*52
.60 6. OC •011*329587 •0107130887
. 6 0 7.CC • ,'c515C*S27 •0C*662051*
• 60 8.CC •0023202631 •002C195857
. 6 0 9. CC ..-'010*52653 *0008711C?0
. 6 0 10«0C •0CC*70886C •00037*1201
•7 c 1«CC .6j 60609959 •6192259**3
•70 2«CC •2820369066 •28*C33719*
• 70 3.CG • 127C-560173 •127*980833
• 70 4 .C C •0572380108 •0565536756
• 7 0 5*CC .->?57£53973 •02*8860337
. 7 0 6 .C C •0116161744 •ClC88*7791
.70 7. CC •Cc5233C2C3 .0047367667
•70 8.00 • 002357'. <*56 •CC2C519522
.70 9 .C C •OC1C62C155 ♦0CC6850626
•70 1 0 . 0 0 •000*78*321 •CC038C1155
. 3 0 l.CC •6376215058 •63C61C8253
. 8 0 2»CC • ?872**S5c** •2892562736
. 8 0 3* CC •129*021662 • l2 9 £ * 2 3 6 7 c.80 <*♦00 •05829*9376 •057593**76
.So 5 .  CC .'<?626153£8 •0253*35816
.30 6»CC *0118306725 • Cl 108*85*8
.80 7.CC •0 f l532965cE •00*8238202
.80 8*00 •002*009771 •C02C396563
• 80 9.CC •00lC?16265 •C009C13219
• 80 10*00 •0C0*672666 •0003870972
•9 0 1«CC •65C9*15*S8 .6*36636998
. 9 0 2*00 •2932*5*5*2 •2952**51*9
• 90 3.CC •1321C5*0*C .1325303021
• 90 *.0C •05951273C8 •0587855503
. 9 0 5.CC .'*?68101<*57 •0256680*2*
• 9 0 6*00 •0l20776l77 •01131*1799
. 9 0 7.CC • 0 0 5 * * 0 9 8 7 9 •CC*923SS1£
. 9 0 8.0C •002*5113*c •C021328551
• 90 9 .  CC .-C11CA2219 •0005199*59
• 90 10«CC •000*97**57 •C0C3950915
• 00 l.CC •6&61C56699 •658**2*5*3
• 00 2.CC •3000766939 • 302025208*.
. 0 0 3«CC •1351829286 • 13557388*7
• 00 * • 0 0 •0608991380 •0601352673
• 00 5 .  CC • -'37*3*71*2 .026*617665
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R » 2.5oCO
E ( 0 ) « - Z » Z / 2 *  " .8 * 5 5 5 7 2 3 9 1 3 1  El«EGM« - . 9 9 3 f c 7 l 7 8 3 189
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E3 « .C00CC6c?3966 E d )  • -.958027350611

R » 2.g000
E(0)»-Z*Z/2» -.76657*11.667 E1»Eg m « -.961361236270
E(l) • E3M + Z«Z/2 . -.172789120606
E2 • -.0001^1197566 E {2) ■ -.961502631836
E3 ■ .C00CC3cC5l06 E d )  • -.961698576730

R ■ 2.9000
E CO) «-Z«Z/2« -.75<*6828c 1h81 El»EGM» -*925671666709
E d )  » EGN + Z»2/2 « -.17^988863228
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PENOIX ?» P*RT PS Sc^lES SOLUTION PESULTS 1C5
• 30 7.CC •0000036848 •000C017453
• 30 8.CC •--CCC0593C •"CCC0C1942
• 30 9.CC •PCC0000954 •00CC000167
• 30 10.CC •-CCCC0G154 •000C000003
.40 l.CC .2236b70979 •2222238340
.40 «?• CC .'■'159985017 •C3597C5741
.40 3*CO .-•57.33253 .0054618551
• 40 4 » CC . -0C9323333 •0C07945895
.40 ■ 5. CC •0001500427 .00C1110576
• 40 6. CC •CCGCV414£7 •CC0C14807C
.40 7.CC •00C003bb6C •0C0CC1R472
• 40 8.CC •OCC0CC62E4 •CCCCC02059
.40 9*00 •00000010C6 •CCOCC00178
• 40 10-CC ' •OCCCOOCl-2 .COC0000003
• 50 1«C0 •?3922'6ifc3 •C38C171406
•50 2«CC .-38499475c •0385266489
• 50 3*CO •0061958129 •005E5C4939
• 50 4-CC •O0C9971„7l •CC08512705
.50 5.0C •0C01604668 •CC01190111
• 50 6-CC • OOC0H58t.<.3 •00CC158740
• 50 7.CO •0C0004156C .,.<'---19817
• 50 8.CC •9CCCC06688 •CCCC0C2212
.50 9.0C • 0000001.(76 •000C0CC192
.50 10*CC • 0000000173 •0CCCCC0003
• 6 0 1*CC *2592499*00 •2581595627
• 6 0 2»CC •o-172172c1 •C417867959
• 6 0 3.C0 •0067143766 •0063458894
• 6o 4.CC *--l08056C7 •0.^9234410
• 60 5.CC •0001738972 •0001291203
.60 6. CC •0CCC279H-7 •CCCC172265
. 6 0 7.CO .0000045038 •0000021514
. 6 0 8.CC .-CCCC07248 .000CCC^’*0-’
.60 9.0C •00C0001166 •0000000209
.60 10.CC •0CCCC00188 •00CCCC0004
•70 1«0C .2844241773 •2831948331
•70 2«CC 045-* ■’30657 •0458391412
.70 3.CC .0073663694 •0069612445
.70 4.CC .-011854875 ■CC1C12°730
.70 5.00 •0001907834 •0001416362
.70 6.CC .■■'— ''307032 • 0C0Cl'jt,957
• 70 7.CC •0000049411 •0000023598
.70 8.CC OCCCC07952 •000CC02635
.70 9.CO •0000001280 • 00C0000',,,9
• 70 10.CC •OOCCC002C6 .000CC00004
.80 1*0C •3155926656 .313-030432
.80 2* OC •-5C7B90854 .0507939152
. 8 0 3.0C .0081.36095 •0077130675
• 80 4.CC •0013153986 •0C11322055

G



o I'S (.) c i

73
p i  p i  m  
ru ~  *

M O  

«■ I CJru •• irt m Ul t  Q NO  0  3 v* O  o  rcoO  ♦ •

jj
pi  p |  p i  m 
y  > « • # » «  

M Oi ■ ^  «
■« • CJf\i •• m  * ru •  • n  m o  ' © o  J  s  o  

o o  'U oO  O  ♦
»-* o  »-
ru rsi o  tor*
O' •  • cj oo •  •
p  K» • ru 'J •ru x  nj >j ru s  >4
vo ru o oc ru
M O' ru o  >j
tu ■ O' V3 •  <J1H» J *■  (J O

O n o00 9
• >J • • ru
•  £- •  ru
•— ru *-* *■

rn O' > PI PI P  4*— ul U Ul 1
ru oo cj ru O'w Ul ww M

►* O'
• VO ■ ■ •*

ru NJ
CJ PI VO PI
ru i-* M 1—

i h  « « • ru ■
• ru pi •  •  m ni
00 o 09 00 o
VI _I oo 00 3
O • CJl.l •
*■ ru jM *• *■Nj • rum i•T • CJ O' •ru 03 *• » 00
O' Nj Ul CJ 00
O' o (J O' (J
o  ru 00 Ul I—
ru vo VJ *• »—

o O'N| 1
VO o>J •—
* Ul
09 O'o

SE6
Eea

2ii9
68*

- 
• t 

e)3 
VES

ROl
EOO

OOO
* 

• E
3

i
2^2

92^
968

•• 
• (

2)3 
6?2

a6X
TET

• . ■ 
•- 

»2
3

6E9
910

Z6E
.9C

- 
• 2

/Z»Z
 ♦ 

W03 
- <

I»3
 

2£U
'0S

639
68*

- 
«w0

3»
:3

 
tE3

820
ir-• 

62Z 
• - 

»2/
Z»Z

-»(
0)3

00
01

•£ 
•

*-4 M

f* *•
O O O O O O O O O O  V D V O vD V fiV D V O vO V O V O V O O O O O O oO D O O O O Plo o o o o o o o o o o o o o o o o o o o o o o o o o  iro

x
• CDM  M  ^ovDaQNiO'Ui#(JruH*ovoooN40'U>#*(jru**ovoo3Njom• • • • • • • • • • • • • • • • a *  • • • • • « • •  uo o o o o o o o o o o o o o o o o o o o o o o r > n o >  o o o o o o o o o o o o o o o o o o o o o o o o o o  »

> o  > o  o  o 
o  o  o  . o  o  o  o  o  o  o  o  »— oroc. •-* U)0 U) o  »— ru

O  IO 3  0  0
o  o  o  O O f O  O  -T O' O' (J oo vc ru uiUl ►- J ^ ^ I
x o v o

■1'3 i *• O ►-* O' o  ►*o  « r oO' CJ ̂  (J p* O' ru ru oo nj o  Ul vo * o■f 00 O' ̂  *• «** O' Nj (>0 (JO

J  3o  o o  o  o  o  o  o  o  o  o  *— ru ui in vo O' ru

) 0  ) J  
0 0 3 0o  o  o  o  o  o  o  ruO  O  CJ w  
©  O ' 0 0  Nj VD •— *— CJ 
3 9  VO H*o  o  ru njH  U H  O

* u* o- VO
vj o  
* “ CJ O' ►*
*  H*►* o(j ru

1 tj )ui in 3CMJ O  
VO nJ O  CJ VC o  
•sj 09 OO' ̂  o (j ui ru ^ ru (J O' vo

O  3 O  t o o
C O Oo  o  o  o  o  oO O Ul •— Or. *■ 

09 09ru ru ru 
O CJ O'

3  Oo  o  o  ruU  ►* * *“*O  O' O' vo
NJ O00 u

oO'
o  o  o  o  o  o  o  o  o  o  o  o  o  oO  CJo  oNJ

O  r»  o  o  o  o  o  o  o  oO  CJ(J ruO' O't~+ (JO' o*

o o  o  o  o  o  o  ►» ru \D o* « ru m  u  ru 
0*0 men

O  O  O  C J o0  O  O' V0O 
h * VO ( J  U l O  
Jr ^  VO ru o  
M M O O O O  
M H W  0*0
01 Nj o >40 
00 t— On Oc O■r nj 09 cj o  ■r 09 vo nj ̂

o o o o o o o o o o o o o o 0  0  0  0  0  1— 0 o  o  o  o  ►- r p  
O O O I U ^ l D "o  c ru cj m  *■ •o  CJ vO r J ru O  - ru ru •— -r • ? >j cj o  oo *— c o  oo oc ru ru *■ o  -r-

O  (JOm  m o  O' o  o  
nj c m  jo ru oP O O>j voo cj o  ^ (JO 
cj vo -r

o  o  o  o  o  o  o  o  o  o  
o  o  o  o  o  o  o  o  o  ►*O  O  o  lU Ulo  o  ru o  0*
o  fU  O ' VO 00ru vo»— ru nj Ul »— *— I *— ru ru o  *■ vo



ru <n cn
K cn

' rs cu Ps,
o cu i )
i*i CJ a)
UJ *4 cn
0% c\ fs

cu p*. in  u\ 4- o  cn >o o  cu
O  fs  *J 4  c i  o cn in  cn

ps o> CO CO o 4> rs<ji m  in  cu
O  *1 in  4  *h 4 *4 cn cn oo ou
•  *0 00 CU CO oo ps.cn n cu oo

CU • in 4* •  in 'O fs 00
4 1 4 H 1 CU 01 a o  «o

CO O  O rs  o 00 CO
i-  4 CU cu in in 4  4
-1 o ■ 00 CO M -43 a u! Ul
3  fs ? in m ;  44 r  m m
(/) 00 ID 00 oo . o  co co ID oo oo
UJ a u i in •  • UJ cu •  • llj H  •  •

cr » H H  1 | a cu » • ■ O i l
~*co H  0% Hi C>

TJ UJ 00 UJ 4* a O
o «o so cn
*-• a 4> a a cn a a a a
f- cn 4
3  — 00 —* —» 00 H.H.
-1 CO »- CU 0) cn cu cn -o cu cn
\T r* ©  — ~ CL SD w  w
COUJ in 4 uj uj omo uj uj cn m  uj uj

4  w cu *-i 00 H
cn 00 • ps a Cl a
Ul u> I Hi | GO •

01 fs h4
cr OJ Ul cn
u . o pv (UiO \0 CU 00 oc OC. 00
Ui 4 n  I  o  oo# o  a  K  co %0 a h  hi

o in  o  cu so in co o  oo cn
••  >o o \ cu fv ** cocu oi ps fs. CU ps O
cu in s£» N 0C 4 o  ■ vo cn « D N 4 4

• N  CO O •  m  4 in * Niln «
cn 1 « 4 0 ) • a  cn cu • a  cu cu

or o NJ CU O NICU o . rsjcu o
<  o H  O Hi O Hi O
CL o ■ ♦  o  o a f  O O a ♦  O  O

o o  cu o o o r u  o  7 O  CU O O
* o o  n  r  o  o O N  5 1 0  3 O N  I  O l

cc • o  • (9 •  • O N  O  a a O  PU ID •  a
C « U 1 I in a uj • <0 * UJ •

X •  N a rsi a  NJ
M n  I a cn i a cn i  a
Ci a a a
Z  a ~  a a h . *** a a ** <*» a a
UJ O h* O H O  Hi
CL (0 . •  w  w  cu cn a  w  w  cu cn
CL UJ UJ UJ UJ UJ UJ UJ UJ Ul UJ Ul UJ UJ
< cr oc cr

O  C V O O  *■ > i j . )

o 4 cu
ps Ps rs
fs in CU
45 cu CU

H 01 m
cn Hi Ul
>4 4 01O  CU Hi cn oocu cu cn
00 00 CO Ps lO ) Hi CU
4  U3 00 4  *C 4 in ps
cu cum h» cn (J  c
on hi in •  cn in or cu
a -P a a C l«. •  01
» >o cn i  cn h« • cn

<u cu in u> 4
cn cn o in CU

a 4  4 a. 4  4 a Ul
r  cu cu 2T hi h 7  O
O  CO 00 1 004) CD CO
UJ O  a a til 41 •  • UJ Ps a
a in |  | a so I • •  CO 1

Hi O HI 0\ Hi ©
UJ 3 UJ *- Ui cn

cn 4 Hi
ps a a *'4 a a >0 a
O 4 in
9*4 .0 H* 4  H.
o  cu m mcv.cn fs  CU

C  s  w w or it ~  s. i r m  —
cu in  uj uj oc in uj uj oo in uj
Hi H in hi r l  H*
O  a U  a cn •

SO • L. ft HI |
Hi 01 cn
4 01 cn
cn cu o vO 4  4) on cv
ps a hi o cn •  n o 01 a  in
fs  cn co Cl u  cu Hi 4
uj v in cu in cu n ips in cu so
so n  m  in O N 4 P *> N  oc*
a jsj 4  Ps a Nj M il a NJ in
1 a  hi cu i  a  cncu t a  o

MCU O P4 hi 01 N J  (U
Hi © H I cu • 4

-  t  o o  a +  o  o  « t  o
o r u  o o  o m  o o  o c u  oO N  £ 0 0  O N r O O  O N T OOKI o  • • O N O  I • O K  (9*
ps a u j • co a  uj • 01 » u> •
a P4 •  Kl •  NJ

(H I I  < * )« «  ( * ) » •
a  a ai • —  aO h  O  «h O  «-•

i ^ ^ c v i n  a  » w  —»<v*
UJ UJ UJ Ul UJ Ul UJ Ul UJ UJ UJ

or oc - oe

t* O O l - i o  O C



APPENDIX Pi PART p: SERIES S^LlTIBN RESULTS 1C8 
E3 * *000008247443 Ff3) ■ -•8o524l6732-'o

R * A.0000
E(0).
E(i)

-Z.Z/2. -.64331149537=) El.EGM. 
■ EGM ♦ Z«Z/2 ■ -•I5?i5543l“*.'’

-.795966927219

E2 • ••OO0l20r|i15C-.9 2(2) • -.796C871923C8
E3 t • 000003438051* Ef3) » -.796083554254

MU LAMBq A P-I GM PHI Cl)
•00 1»C0 •t28576959c , •1266287867
• 00 2>0C • ni32r'06l'*3 •C13C1803B3
• 00 3.CC •7013736109 •0012318801
•00 ♦ •CO •0001420067 •0001096720
•00 5.cO •00C0146788 •000C091245
• 00 6,00 •0000015173 •000C0C6870
• 00 7.CO •7CC0001568 •000C000424
• 00 8.00 •0000000162 •C00C000013
• 00 9.CC -.,,.00000017 -•000C0C0C02
• 00 10.OC •C0CC0000C2 ••OCOCCOOOOl
• 10 1«C0 •t3C2707320 •1286113386
•1 0 2*00 •0134656945 •0132010851
• l o 3*00 •OOl39l9o6<* •0012493026
•10 - ** 0 0 •0001438774 • 0001112**o3
•1 0 5.0C •7000148722 •000C092575
• 10 6.0C •0000015373 • 00000065,74
• 10 7.CC •0000001589 •000CC00431
• 10 8.0C • 000000016** •0000000013
• 10 9.CC •0000000017 -•COOCC00002
• 10 1 0 .0 0 •0000000002 ••OOOCOCOOOl
•20 1*00 •1354396637 •1340346899
•20 2*00 •0139999915 •0137579873
•20 3.CC •7014471371 •0013CE2948
• 20 4*00 t • •»',*495«62 •0001160078
• 20 5.CC •"000154623 •0GCC096614
• 20 6*00 ••’000015983 •0000007288
• 20 7.CC .-1000001652 •000C0C0452
• 20 8.0C • •0000000171 .0000000014
• 20 9 . C C •OOCOCOOOIS -.C00CC00002
• 20 10.OC •OOOOOOOOOO • .0 0 0 0 0 0 0 0 0 1
•30 l . C C •1443511242 •1433297824
• 30 2.C0 •7149211424 •0147124255
• 30 3.CC •?C*54f3537 •0013930680
• 30 ♦ .OC •9001594285 •0001241665
• 30 5.CO •000wl*A796 •0000103514
• 30 6,00 •0000017035 •0000007824
• 30 7.CC •02C0C01761 •000C000488



£

• 30 8.CC .0000000182 •
• 30 9.CC 0000000019
.30 10.CC •0000000005- • f
.40 l.CC •1574660709
.40 2.CC •0162767951 •
.40 3.CC •0016824834 •
.40 4.CC •0001739133
.40 5.CC • ''CC0179769
.40 6.CC •0000018582
.40 7.CC .0000001921
• 40 8.CO •0000000199
.40 9.CC •0000000051 “ •
.40 10.CO •0000000002 m 9
.50 1«CC •1754628922
.50 2«0C •0l8l3707'<5
.50 3.CC • *<018747747
.50 4.00 •0001937898
.50 5.CC •*000200315
.50 6.CO •0000020706
.50 7.CC •00C000214C
.50 8.0C •0C00C00221
.50 9.CC •0000000023 • f
.50 10*OC •0000000002 • «
• 6 0 1«CC •1992724983
• 6 0 2.0C •020598200C
• 6 0 3«CC •oQ21291741
• 6 0 4.CC •0002200863
. 6 0 5.CC •*000227497
• 6 0 6.0C •0000023516
. 6 0 7.CC •00C0C02431
. 6 0 8.CO •0000000251
.60 9.CC •9900000026 •  #
• 6 0 10.CC • 000000000 ’ m f
• 70 1*CC •5301264735
•70 . 2*CO *0237874828
.70 • 3«CC •0024588407
.70 4.CC •000254163c
• 70 5«CC .<'000262721
.70 . 6.CC •O00nC27l57
.70 7.CC •"0CC0028C7
.70 8.CC •0000000290•  70 9«CC •O0C0C0003C -  •
.70 10*CC •0000000003 * «
.80 l.CC •5696207817. 8 0 2.CC •0278698909•  80 3.CC •002880827C
.80 4.CC *0002977824. 8 0 - “ . c c •000030/8C9

* • 4

0000000015 
vi 0CC00002 
C000000001 
1568944633 
0161051948 
0015554312 
C0C136C468 
C00C113538 
CC0CC08599 
C00C000539 
OCOCOOOOl’ 
0000000002  
CCOCOOOOOl 
1753132795 
0179962332 
CC17049799 
0001521338 
0000*27071 
000C009639 
000C000607 
r.OO',CCOO"0 
0000000002  
OOOOOCOOOl 
I9938olll0 
0204675567 
0019393685 
0001730909 
0CCC144638 
0000010980 
0000000692
000000002a
0CCGC00C03
OOOOOOOOOl
2301668745
0236272256
0022386764
000199790c
CC0C166929
0000012670
-'•CCCC0798
0000000027
0C0CC0CC03
OOOOOOOOOl
2*90141881
0276145358
CC26158910
’<402333567
C0CC19483C
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appe^ ix p , part p j series  s ^l u t i m  Results 117
30 10.CC
40 l.CC
40 2*00
40 3»CC
40 4. CO
40 5.CC
40 6.0C
40 7.CC
40 8.CO
40 9.CC
40 1O.C0
50 1«CC
50 2*00
50 3.CC
50 4«00
50 5.CC
50 6.CO
50 7. CC
50 8.CO
50 9. CC
50 10.CO
60 1*CC
60 2*00
60 3«CC
60 4.00
60 5«cC
60 6*00
63 7«CC
60 6.00
60 9-CC
60 10*00
70 1*CC
70 2.0C
70 3.CC
70 4.CO
70 5.CO
70 6.CO
70 7*CC
70 • 8.QO
70 9.CC
70 10*00
80 1 *CC
80 2*00
80 3*CC
80 4.CC
80 5.CC
80 6.CO
80 7.CC

•oooocooooc
.'■'314766235
•0C34774746
.00C14R42C5
•C000C63347
• 000000270 4 
•COCOOOOl15 
•OCCCCCC0C5 
•OOOOOOOOOO 
•OCCCCOOOCC 
•OCOOOOOOCC
• 1.CC791C882 
•0043018176 
•nnC1836039 
•0000076363
• ''CCCC03345 
•9000000143 
•0CCCC0C0C6 
•OOOOOOOOOO
•neoccocccc
•occocooooc• lp8o36982*t 
•0054646869
• ''002332358 
•0000099546 
•0000004249 
•0000000181 
•O0CCCCC0C8 
•OOOOOOOOOO 
•OOCOCOOOCC 
•OOOOOOOOOO• 1 659L7**l95 
•007Ofe27H*t6 
."GC3C22945 
•0000129021 
•OC0CCO55C7 
•0000000235 
•OOCCCOOOlC 
•OOOOOOOOOO 
•OOCCCOCOCC 
•OOOOOOOOOO 
•2183250186 
•0093162286 
O0C397707C 
•0000169743
• OO0C0072<*5 
•0OG0G00309 
•OOOCC00013

-.0000000000 
•0817067873 
•0033501993 
•0001233546 
•0000041045 
•00CC0C117O 
•C00C0C0023 

-.OOOCOOOOOO 
-•OOOCOOOOOO
-.ooocoooooo
-.OOOOOOOOOO
•1016540057
•0041690597
*0001536498
•0000051225
•C00C0C1466
•000C0C0CP9 

-.OOOCOOOOOO 
-•OOOCOOOOOO 
-•OOOCOOOOOO 
-.OOOCOOOOOO 

. i29**cc9lR8 
•0053074698 
•0001956722 
•0000065280 
•0C000C1S71 
•0000000037 

-•OOOCOOOOOO 
-•OOOCOOOOOO 
-•OOOCOOOOOO 
-•OOOCOOOOOO 
•1674636572 
•0068662210 
•0002531505
•0000064414
•0C0CCC2417
•0000G00C47

-.COOCCCOCOl
••OOOCOOOOOO
-•CCOCCCOGOO
-•OOOOOOOOOO
•2193292610
•0089937440
•0003312473
•0000110287
•CC0C0C3147
•0000000061

-•CCCCOCOCCl
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A P P E ^ I X  B# PA^T ?: SERIES S*LCiT15>. RESULTS 120 

R • 7.0000
E(0 )»-Z»Z/2» -.53272803710* El«EGl*« ".6*83272*8902
E( 1) » PGV1 ♦ Z»2/e * •• 11-599231793
E2 * ••000125611*1* E<2) « -.6*8*52560316
E3 . .00;CCUCS2''T E(3> ■ -.6*8*51052108

•J lamBoa p h i  e» FH I(1>
• 00 1*CC •0 3 3 1 1 5 9 9 9 8 0 3 1 9 1 2 0 8 9 6
•0 0 2-CC • "0 0 8 9 5 * 0 * 3 C0CS1107**
•0 0 3*CC • 0 0 0 0 5 * lo 2 3 C00C181R28
•0 0 *.CC •"0C 0C ro5C 2 000C C 03560
•0 0 5 .C 0 •0 0 0 0 0 7 0 1 7 5 0C0C00005*
• 00 6.CC .noCCLTOOCB o o o o c c o o o o
• 00 7.C C •o o o o o rc o o c m o o o c o o o c o o
•0 0 S.CC .OOOOLTOOCC • c c o c o o o o o o
• 00 9.C C • c o o o o c a c c c m c o o c o e o o o o
•0 0 10.C C •"CCCCTCCCC • c c o c o o o o o o
• 10 1 .0 0 ,03 4 1 ,7 * 1 8 2 8 0 3 3 3 7 7 9 7 1 6
•1 0 2«CC •0C093CC*E* 0 0 0 8 * 8 5 7 6 5
•1 0 3«cC •000025Q 9C 8 0 0 0 0 1 9 0 * 2 9
• l o **CC •90C 0C 76769 OOCCCC3737
• 10 5«CC • 0 0 0 0 0 7 0 1 8 3 000C 000057
• 10 6.CC •"0 0 0 C rC 0 0 5 o o o c o c o o o o
• l o 7.CC •o o o o o c o o c c • o o o c o o o o o o
•1 0 8«CC •OOOQCCCOCC • o o o c o o o c o o
• 10 9.C C • o o o o c r c o o c • o o o o o o o o o o
• l c 10. c c .o o c o c r c o c c m CCCCCGOOOO
•2 0 1*CC •0 3 8 7 2 7 3 3 6 2 0 3 7 9 * 5 0 * 9 *
• 2 c 2*cC • o c lO (**PC33 0 0 0 9 6 5 3 8 3 9
• 2 0 3 . CO •00002< '1867 000C 217191
•2 0 <*•00 • "r)00CC76c* 0 0 0 0 0 0 * 2 8 6
• 20 5 . CO •0 0 0 0 0 7 0 2 0 5 C 000000066
• 20 6.CC ." 0 0 0 0 7 0 0 0 6 OOOCOOOCOO
• 20 7 .0 C .OOOOOCOOCO m oooooooooo
■ 20 8.C C .o o o o c r c o o c - o o o co o o o o o
• 20 9 . CO • o o o o o ro o o c • o o o c o o o c o o
• 20 1 0 . CC . " o c o c r c c c c • o o o c o o o o o o
• 30 1«CC •0 4 6 4 3 E 5 1 7 8 0 * 6 1 * * 6 9 1 1
• 30 2-CC ." 0 1 2 5 2 3 1 9 5 0 0 1 1 7 * 9 8 7 0
• 30 3*00 •0 0 0 0 3 5 7 9 6 6 0 0 0 0 2 6 5 1 2 7
• 30 *«CC • " o o c c r s i i a C00C0C5266
•3 0 5 . CO •0C 00C rU 2*6 000C0C00H3
• 30 6.CC • "C 0 0 C " 0 C 7 OOOCOOOOOO
• 30 • 7 .0 0 • e c o o o o o o o c m OOOOOOOOOO
• 30 8.CC • o c c o c r c c c c • OOOCOOOCOO
• 30 9 .0 0 • o o c o o rc o o o m OOOOOOOOOO
• 30 10.C C • o o c o c r c c c c m CCCCCCOOCO

V



'PEUDIX », Pa r t SrPlES SOLUTION RESULTS 121
• 40 l.CC •0586232937 0589411622
• 40 2»CC •0C158154C7 C015C186S4
• 40 3.00 •0000426668 0000339705
• 40 4.CC • *'CC0C11511 00GC0G6782
• 40 5.00 •0000000311 000C000108
• 40 6.CC •OCC0C000C8 OOOCCOOCOl
• 40 7.00 •oooocooooc • OOOCOOOOOO
• 40 8.CC • 'ICCCCOCOCC - OOOCOOOOOO
• 40 9.00 •OCCOOOOOOC m ceocooococ
• 40 10.00 .^ococccocc • ooocoooooo
• 50 1.00 •0768699737 C778574327
• 50 2«CC • 0''20743397 001584694b
• 50 3*00 •0000559616 C00C449562
• 50 4.CC •0CC0C15C97 00000C9CC4
• 50 5.00 •00000004C7 OOOCOC0145
• 50 6.CC .''0C0C00011 COCCOOOOOl
• 50 7.CC •oococooocc m COOCOCOCCC
• 50 8.CC • ''CCOCCGOCC - OCOCCOOCOC
• 50 9.CO •oocooococc m OOOCOOOCOO
• 50 10*CC • ''CCOCCOOOC m coocooocoo
• 6 0 1>C0 •1036487395 1C51712648
• 6 0 2-CO •0C279623C4 0026812868
• 6 0 3.00 •0000754370 C00C6C7605
• 6c 4.CC OCC0C20351 CC0C01216C
• 6o 5.CO •OOC0000549 0000000196
• 6o 6 «CC •0CC0C0C015 CCOCCOOOOl
• 6 0 7.CC •OOOOOOOOCO m OOOCOOOOOO
• 60 8.0C •’’OCOCQCOCC • COOCOCOCOO
• 60 9.00 •OOOOOOOOOO • OOOOOOOOOO
•60 10.CC •OCCCCOOOCC • COOCOCOCOO
• 70 1*00 •1424302535 1442081343
.70 2«CC •0C3842H87C CC36760452
• 7o 3.CO •0001036627 0000832661
• 70 A.CC •«CC0C27966 00CC016676
• 70 5.00 •0000000754 0000000268
.70 6.CC .'ir,C0C0O02C CC0C0C0002
• 70 7.CO •OOCOCOOOOl m CO00000000
.70 S.CC •OCC0C00CCC - OOOCOOOCOO
•70 9.0C •oooocooooc m OOOCOOOOOO
• 70 1 0 .oc •occocooccc • CCOOOCOCOC
• 8 0 l.CC •1983515095 1997714719
• 80 2.CC •nj53511321 C05C9C85A1
• 80 3.CC • 0C01‘*'*363C 0001151896
• 80 4.CC • nf,coc38946 00CCC23016
• 80 5.00 •COCOGOiObl 0000000368
• 80 6.CC •^0C0C0C328 0000000002
• 8 0 7.0C •OOCOCOOOOl m OOOCOOOCOO
• 80 8.CC •"CCCCOOOCC m COOCOCOCOO
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APPENOIX PART ?! SERIES S°ltTIBN RESULTS i£ 8  
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20 8.CC •OOCOOOOOCC - OOOCOOOOOO
20 9.CC •oooooooooo m OOOOOOOOOO
20 10.CO •oooocooooc m OOOCOOOOOO
30 1*00 •021637322A 0213839A17
30 2.CC •0002260798 00C2CA9930
3o 3.00 •0000023622 0000017052
30 A.CC •0CC0CO02A7 000CC00119
30 5 . CO •0000000003 0000000001
30 6.0C •OOCOOOOOCC - ccocoooooo
30 7.GO •oooooooooo — oooooooooo
30 8.CC •ocoocooocc m ooocoooooo
30 9.CC •OOOOOOOOOO • oooooooooo
30 1 0 .cc •"000000000 - cooccooooo
AO 1«0C •0306083695 03085A5120
AO 2.CC •"0C31981A8 CC02963022



/• APPE^IX PA*T ?! SrRItS SUCTION RESULTS 129" • 40 3.CC •0SC0033416 *0000024781
• 40 4.CC •"000000349 ♦0C0CC00175

'■ .40 5.CO .OOC0000004 •OOOOOCOOOl
.40 6 .CC ."OCCOOOOCC - .coocooooco
.40 7.CC •PCCOOOOOOC ••oooooooooo

<- .40 8 .CC •""COCCOOCC -•ooocoooooo
• 40 9.CO •occooooooc ••ooocoooooo
.40 10.CC • "'.COCOOOCC -•ooocoooooo

r .50 l.CC >0451268929 •0459380392
'■ .50 2.CO .0004715131 •C004415313

.50 3.CC •CCC0049267 •0000037026
• 50 4.CC •"CCC00C515 •0000000263
.50 5.CC •CCC00000C5 •OCOCOOOOOl
• 50 6 .CC .-CCCCOOCCC -.OOOCOOOOOO

\ • 50 7.CO .OCCOOOOOCO -.OOOCOOOOOO
.50 P.CC ."CCCCOOCCC ••OCOCCCOCOO
.50 9.CC ."CCOOOOOCC -•OCCCOCOOCO
.50 10.CC • "T.COCOCOCC - •cc ccoco co o
• 6 0 1 . 0 0 .0602662558 .0696203678
. 6 0 2«CC •"CC7132871 •0006492593
. 6 0 3.CC •OCC0074529 •OOCC05615C
.60 4.CC •0CC0C00779 •0OOCQ0O399
• 6 0 - 5.CC •CCC0000008 •OCOCCOOC02
. 6 0 6 .CC ."CCOCOOOOC -.OOOCOOOOOO
. 6 0 7.00 •OOCOOOOOCC ••OOOCOOOOOO
• 6 c 8 .CC •"CCOCOOOCC -•OOOCOOOCOO
. 6 0 9.0C •OCCOCOOOOO -•OOCOCOOCOO
• 6 0 10.CC •OCOOOOOOCC -•ooocoooooo
.7o l.CO .10*9247297 •1066434276

i •70 2.CC ‘ *?C.1096317l •C01C248582
.70 3«C0 •0CC011455C •0000085906
•70 4.CC •"CC0001197 •OOCCC00609

r. .70 5,00 •QCC0000013 •0000000003
.70 6 .CC ."CCOOOCOCC -•OOOCOOOOOO
.70 7.CO •OOOOOOOOOO ••OOOCOOOOOO

o .70 8 .CC ."CCCOOCOCC -•oooocooooc
.70 9.00 •OCCOCOOOOO -•ooocoooooo
.70 10.CC .OCCCCOOOCC - .o c c c c c o c r o

.r \ . 8 0 1 . 0 0 •1628623882 •1644992206
.80 2.CC •0C17C16848 •0015799961
• 8 0 3.00 •0000177802 •000C132216i■ • 8 0 4.CC • "000001858 •OCOCC00933
. 8 0 5.0C >0000000019 •0000000004
. 8 0 6 .CC ."PCCCOOOCC -.COOCOCOCOO

f; • 80 7.CO •OOCOOOOOCC -•OOOCOOOOOO
.80 8 .CC ."CCOOOOOCC -•OOOCOOOOOO
• 80 9.CC •OOOOOOOOOO ••OOOOOOOOOO
• 8 0 10.CC •orcooococc • - .ooocooocoo

r



A P P E ^ O l X  B,  P a P t  21  S E R I E S  S OL UT I ON P E S U L T S  1 3 0
.90 l»0C •2543438028 •2550140428
• 90 2«CC •0026575379 •0024477593
.90 3*00 •0000277676 •0000204423
• 90 4.CC •"CCCC029C1 •C00CC01435
• 90 5.00 •0000000030 •0000000007
• 90 6*CC .r>r cOCOOOCC -•CCCCCOCCCC
• 90 7.00 •OOCOOOOOCC -•OOOOOOOOOO
• 90 8-CC •OOCCCOCOOC -•COOCOOOOCO
• 90 9.CO •OOOOOOOOOO -.COOCCOOOOO
• 90 10.CC •roccccoocc -•COOCCOOOOO

1*00 1*CC •3937342779 •3968691955
1*00 2»CC •0041662170 •0C380692R3
1*00 3*00 • 0 0 0 0 4 3 5 3 1 2 •CC0C317291
1*00 '*•00 • '>rCGG04548 •CC00CC2217
1*00 5.CC • 0000000048 •CCOCOOOOlO
1 *0G 6-cC • nrjCOCOOOCC -•OOOCCCOCOC
1*00 7.CO •occooooocc -.COOCCOOOOO
1*00 8.CC ."CCCOOOOCC -•OOOOOOOOOO
1*00 9.00 •oooooooooo -.ccccocoono
1*00 10.CC •rcCCCOCOCC -•COOCOOOOCO

E*0)»
9.1000
*2*7/2. -.9131657 17861 El»Eq M • -.610900273888

E(l) . EGM + Z*Z/2 a -.097734556027
E2 « -.0CC1CC77j C;3 E (?) * -.6llCClCj,fc9*2
E3 . •OOOC017668do E 13 ) • •.•61099928C062

: ■ 9.2000 .

E (0) •-Z»Z/2* ->512644412994 El»EG'i » -.6C9627787205
Ell) • Eqm + Z«Z/2 • ••C969B337421C
E2 . -•0CCC59?P1625 E(?) « -.60 9727C78830
E3 • •OOOCC1765573 E (3) ■ -.609725313257

R « 9.3000
E ( 0 J « - Z * Z / 2 «  -.512146835723 EI-EGm* -  . 6 C 8 3 8 7 1 3 0 3 7 C
E< 1 > « Eg«  + Z«Z/c « - . C 9 6 2 4 0 2 9 4 6 4 2
E? . • • 0 0 0 C 9 7 f c 3 C 3 8  Ef?) ■ -  . 6 0 8 4 8 4 9 3 3 4 0 8
E3 ■ . 0 0 0 0 0 1 7 6 4 2 7 8  E ( 3 )  •  - . 6 0 B 4 8 3 1 6 9 1 3 0

R « 9.4000
E 10) ■*Z,Z/2» ••911t7l7777i|7 E1«EGM« -.6C71770C3813



appenojx a. Part ?’• sfRIes solution Results • 131
F (1 ) ■ Erm * 2 + 7 / c  * -.09=80=226966
EP ■ -.0090963C935? E(?> » ••60727331316'*
F3 « . n O O C C I  762993 S!<3) « - .6R727155C171

R • 9.5CO0
E(0).-7«7/2« -*51121BC9F4C1 El.EGM* -•605996178679
E(l) ■ F3 M ♦ Z •«’ / 2 « -.C"u778C8C277
EP > -.nQ0C948lH564 E (2) « - . 6 0 6 0 9 0 9 9 1 2 4 2
F3 ■ .R00CC1761731 E f 3) « -.606083229512

R ■ 9 . 6 0 0 C
E (0 ) »-7»7/2* -.E1C7R472069" El.EGM* -.604843492508
E d )  * Fr,« + 2 + 7 / C  * -.C9ur5?77181»
E? • -.000033314416 EfPJ • -.6049368-06924
E3 • .GOOCCI7 6 0 -R E * 3) * • • 6.0 4 9 3 5 ';4 6/* 7 4

9 m 9*7r,00
E (0)*-7»Z/2» - .c 1C37C627<*6° E1»EGM« -•6C37l78i*5l65
E d )  » Efi-t . 2 + V / c  « -•C9R3‘*7c17696
E? • -•O0oc9t«l6783 E/2 ) • - . 6 0 3 8 0 9 6 6 1 9 4 8
F3 • .0000017=913? E f 3) • -• 6C38C7?0?7=6

R • 9.8000
F»0)«-7,Z/2. -. = C997i*8=76«1 El.EGr*. -.602618195015
e (1 ) « Eri.-. + 2+ 7/ 2  » -.c9 p6 <*3 3 3 7 i3 5
E? • -*00009032I2 3 7  Ef?> ■ -.602708516303
E3 • .0000017679 .5 E f 3) * -.602706798361

9  « q.oOOO
EI0)«'7»Z/2« -*509=9650400= E1»EGM« -.601543555341
E d )  • fr/' ♦ Z*//2 • -.091947051336
EP « -.00008882949/* E (?J « -.60163238483/.
E3 « .C0DCC1 7=67-'? Ef3) ■ - • AOlftSCfePE 133

R « ir,.none
E( 0 )»-7*7/2. -.5C92347C77Ci> El«EG*1« -. ftCC **9299 0971



PE^TTX P. PA^T ?! SERIES s“iUTl0 N results 132
( 1  ) ■ F fî  • 2*7/2 « -• C91P58283269
? • ••O00C873A2373 E 121 ■ “ .60C58C3338AA.
3 « •OOOCC1755a 71 E (3) ■ *•ACC5785 78373

II LAi'B^A ut. I G ‘1 FHICl)
• 0 0 1 OC •0C78AA2968 •0C69990A52
• 0 0 2 CC • ■'CC0 S0 A8 C 1 •CC0CACA783
• 0 0 3 OC •CrC00032A9 •0000001970
• 03 A CC • "OCOC00021 •CC0CCCC0C7
• 0 0 .5 CC • "flCOOOOOCC •OOOOOOOOOO
• 03 6 CC •"OCCCCCOCC -•ccocccocoo
• 0 0 7 oc •"CCOOOOOCC -•ooocoooooo
• 0 0 8 CC •"rcooooocc -•CCCCCCOCOO
• 0 0 9 CC •3000000000 -•OOOOOOOOOO
• 0 0 1 0 CC . " 0 0 0 0 0 0 0 0 0 -•CCOCOOOOOO
• 1 0 1 CC ..0085079509 •00773195A5
• to 2 CC •"CC05 A75c9 •C00CAA8C88
• 1 0 ' 3 CC •OCC0C03523 •000C0C2195
• 1 0 A CC •"0C000C023 •CC0C0000C8
• lo 5 CC •oncccooooc •OOOCOOOOOO
• lo 6 CC .""COOOCCCC -•COCCCCCOCC
• lo 7 CC • " 0 0 0 0 0 0 0 0 0 -•OOOCOOOOOO
• 1 0 8 CC .""COCOOCCC -•COOCOOCOOC
• lo 9 CC • cr.ccoooocc -•OOOOOOOOOO
• 1 0 1 0 CC •""CCCOOOCC -•OCCCOCOOOC
• 2 0 1 CC •"1C6715068 •C10C98A1A5
• 23 2 CC • ?"CC6867ac •CC0C567792
• 2 0 3 CC •"CCOOOAA19 •0000002919
• 2 0 A CC •"OC0C00028 •CC0CCC0012
• 2 0 5 OC •"OCOOOOOCC •OOOCOOOOOO
• 2 0 6 CC ."•'CCCOOOCC -•OCCCOOOOOO
• 2 0 7 CC •"OCOOOOOOC -•OOOOOOOOOO
• 23 S CC •"rcocooccc -•OOOOOOOOOO
• 2 0 9 OC •"CCCCOOOOC -•COCCCOOCCO
.23 1C OC • "PCCC.COOCC -•COOCOCOCOO
• 30 1 OC ."1A8976318 •01A6A883A1
•30 2 CC •"00095870? •0C0CS560A3
• 30 3 CO •"OC000617C •0C0C00A303
• 30 A CC •"3CC0C00AC •CC0C0C0018
• 3q 5 CC •OOCOOOOOCC •OOOCOOOCOO
• 3o 6 CC •""COCOOOCC -•CCOCOOOOOO
• 30 7 CC •"OCOOOGOOC -•CCOCCOOOCC
• 33 8 CC ."PGCCOOOCC -•COOCOOOOCO
• 30 9 CO •"OCCOOOOCC -•COOCCOOOOO
• 33 1 0 CC •"OCOCOOOCC -•ccocccocoo
• AO 1 OC •0222853970 •C22A638929
• AO 2 CC •"CC1A3AISA •CCC131599A
•AO 3 OC •OOCOC09229 •00GC0C6665
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AppfNOtx R. pA&T ?! SFRlES SOLUTION RESULTS 135 
p p .  -.OOOCSl *74 J-" r f P ) « -.696595890561
E3 * .OOOCOI7 5 C6 6 8  E»3) ■ -.506594139893

R x 1C«5C0C
Ft?>*-7‘7/2* -,cC7')u7l*.l23o El-EG''* -*595571754993
F.tl) * EG* + Z *7/2 » -.C87924613757
E? * -*r;0CC80(:3c5-.'>4 E( P> « - *595651827558
E3 * .00000174950? E(3) ■ -.595650078056

R * 10.6000
FIT).- 7 * 7 / 2 *  - * 5 0 7 3 4 9 1 4 5 9 8 1 E 1. E 3X* - * 5 9 4 6 4 8 5 5 7 2 4 4
H U  •  E(jM ♦ 2 * 7 / 2  * - . 0 8 7 2 7 9 4 1 1 2 6 3
F? * -* f ,C 0C 7 8» c 2 9 1 5  E(?) • - * 5 9 * * 7 2 7 l 6 c l 5 9
E 3  * . 0 0 0 0 0 1 7 4 8 3 5 3  E < 3 >  ■ - . 5 9 4 7 2 5 4 1 1 8 0 6

R « 10*7co0
FI” I *-7*7/2* -*eC7lO?8e79f <• El.EG"** -*593744050638
Fill • EGk + Z*7/2 * -.084641222652
F? X -.000077186312 F(?) « - .593F21236949
E3 « .00000174722? Ef3) ■ - .5°3819489727

R • 10.8000
F I ? ) *-7*7/2* . *5C6-‘476747?7 E l - F C i ” * -*592857654150
F i l l  •  EGM ♦ 2*7/2 « -.084009979423
F? x  -.r,0:c757335fia E(?) - -.592933437718
E3 * •O0 0 CC 1 746H o  E(3) ■ -.5929316916CB

R * 10.9000
F 1?) *-7*7/2* -.5C64o?16?527 E 1 »EG*** -*591988776175
Fill • ErM ♦ 1 * 1 / 2  * -.085385613649
F? x  -•00:;C7h?95*F? Fi?) * -*592063171604
E3 * -.000001745019 F<3> « -.592061426585

R x  11.0000
Ft?>*-7*7/2* -.506342.79489- El*EG"* -*591136852791
Ftt) • EgH ♦ 2*7/2 * -.084768057901
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40 5 CC
40 6 CC
40 7 CC
40 8 oc
40 9 CC
40 10 CC
50 1 CC
50 2 00
50 3 CC
50 4 oc
52 5 CC
50 6 CC
50 7 CC
50 8 00
50 9 CC
50 10 CC
60 1 CC
60 2 oc
6C 3 CC
60 4 CC
60 5 CC
60 6 CC
60 7 CC
60 8 CC
60 9 CC
60 10 oc
70 I CC
70 2 CC
7o 3 CC
70 4 CC
72 5 CC
70 6 CC
73 7 CC
70 8 CC
7C 9 CC
70 10 CC
80 1. CC
8 0 2 CC
8 0 3 CC
80 4 CC
80 5 CC
80 6 CC
83 7 CC
80 8 CC
83 9 CC
80 10 CC
93 1 CC
90 2 CC
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-•CCCCCOOOOO 
-•CCCCCCOCOO 
.23129£0‘»27 
•CCC8247154
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. 6 0 ■ 8 .  CC - . ""COCOGOCC -•COCCOCOCCO
. 6 0 9 .C C •"POOOOOOCO - • o o o c c c o o o o
. 6 0 1 0 . c c •"CCCOOOCCC -•CCCLCCCCOC
• 7 0 l.c-c . " 6 6 5 0 1 4 8 4 1 • 0 6 7 6 9 4 1 2 3 9
• 7 c ?• c c . "PC 1 ^ 0 4 6 6 4 •C C C 1 4 7 C 6 2 7
. 7 0 3 .C C •P 0 C C C 0 3 8 7 ? • 0 C 0 C 0 C 2 7 3 9
. 7 0 4 .  Cl . "0CCC0CCC9 •CCCCCC0004
. 7 0 5 . C t . " O 0 0 0 0 0 0 C C •OOOCOCOOOO
. 7 0 6 .  CC ."OCCC0C0CC -.CCOCCCOOOO
. 7 0 7 . c r •O O 000000C C -•CCOOCCOOOC
. 7 0 8 . c r ."OCOOOOOCC -.CCCCCOOOOO
. 7 0 9 .C C ."OCOOOOOCC -•CCCCCCOCOC
. 7 0 1 0 .  CC ."OCOCOOOCC -.OOCCCCOCOO
• 8 0 l . c t  . • 1 PC 5C 1683C • 1 2 1 8 2 6 0 7 9 4
. 8 0 2 • CC • " 0 0 2 9 0 7 7 1 ? •C C 0 2 6 4 4 6 C 9
. 8 0 3 . C I ’ * 0 0 0 0 0 0 7 0 1 6 •C C 0 C C 0 4 9 1 5
• 8 0 4 .  CC • "O.CCC0C017 •CC0CCCCC07
• 8 0 5.cr •OOCOOOOOCC ■ .CCOCCCCCCC
. 8 0 6 .CI ."OCOCOOOCC -•OOOCOOOCOO
. 8 0 7 .  CC •OOCOOOOOCC - • c o c c c o c o c c
. 8 0 8 • CC ."OCOCOOOCC - • c c c c c o c o o c
. 8 0 9 .  C l •OOCOOOOOCC ••CCCCCCOOOC
. 8 0 10*CC •onCCGOOOCC -•CCCCCCOOOC
• 9 0 l.CC • 2 1 9 1 6 9 5 1 6 4 • 2 2 0 0 4 4 7 1 0 8
• 9 0 2.CL •“ 0 C 5 2 8 8 5 7 ? • C 0 C 6 7 7 3 0 3 1
• 9 0 3 .C C • 0 0 0 0 0 1 2 7 6 1 •CC0C0C88EC



A P P p N O t X  P ,  P a r T ?-’• S r P U S  SOLUTI ON R E S U L T S  l<t ?
• 90 4.CC •""COCC0031 •CCCCCG0G13
• 90 5.CC •"nOOCOOOCG •CCCCCOOOOO
• 90 6.CC • " c c c c o o c c c -•CCCGCCOCCC
.90 7.0C • ''OCOCOOOCC -•OOOCOOOCOO•  9 0 8.CC •-000000000 - . c c o c c c c c c c
• 90 9. CO •"000000000 - • o o o c o o o o o o•  9 0 10«CC •0000000000 -•CCCCCCOOOC

t«00 1*00 •999AA24675 •39868970011 * 0 0 2«CC ."009638567 •QCG66A2328
1.00 3.CC •OO00023258 •0C0C015993
1 .00 '♦•.CC •• •"000000056 •CCCCCC0C2*
1.00 5.CC •OOCOOOOOCC •OOOCOOOCOO
1 .0:5 6.CC •""CCCOOCCC -•CCCCCOOOOO
1*00 7.CC •"OCOOOOOCC -•CCOCOOOOOO
1 .00 R.CC •""OOCOOCOC -•CCCCCCOOOC
t.oo 9.CO •"OCOOOOOCC -•OOOOOOOOOO
t *00 10«CC •?".CCCCOCCC -•OCOCCCOCCC
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r APPENOtX c, PART 1 ? INTEGRAL REPRESENTATION listing tAi,
B O .  C A A Z  ■ S U 'FSEcZ ♦ S2?*PS 11Z . 2.*512*PSl2Z

. S i *  PQ82»2.*Sl2*PH12Z + ?.*H12*PSl2Z-Sn,,FH22Z-l-22*PSnZ-hH*PS22Z*S22»
SP. lPi-llZ.•A,_i R3. Prt* ■ Hi1*PH22Z +H22«PH1lZ -2.«H12«PH12Z

v~; Si*. S^JaZ. Sii,SPS22Z + S??.SPS] lZ-e..Sl2.SPS127+2.*'’SllZ*PS22Z-2.*PS12
C RR* 1Z*PS12Z

ra* SPSRZ * a.*S 1 2 *SP.ii2Z + L.*PSi?7«PHi2Z+a.»H.?*SPSi2Z-Sn*SDH22Z-2*»
fi7. 1 PH22Z*PS11Z.N22»SPS11Z-H11»SFS22Z-2.*PS2?Z*PHJ1Z-S22*SPH11Z

C  RR • SpccZ*h ll*SF|n22Z+*t2?*SFHllZ“2**hl2*SPhl2Z + 2.*FHllZ«Fp2?Z”2.*PHl2Z
R9* l*Pwi2z60. p^iscz • ?.»ee*PF?z - i*.«aa«fccz - i*.»cc*paaz

0  ' a 1. ES ■ .5/'AA*(-B8-SCRTDI)
A?. S^lSZ * P.* (FE8Z»PbRZ + F.8*SFQPZ) - I ?.«PAAZ*PCCZ+AA*SPCCZ +
A3. lCC.RPAAZJ

C Ai*. PR'lTDI ■ .5«PIJISCZ/SRPTDI
6*. SPCTDI « -,25«PDISCZ*PDISCZ/(DISC*S(!RTDI) •*.5*SPDlSZ/SCRTDl
AA. PERZ * -.=•(pGBZf?SCTDI)/AA -pAAZ*ES/AA

C 67* SPESZ . - .5* (SPRBZ ♦SPGTDI >/AA-1 ./A A* (2, «PAAZ«PF.SZ.fSPAAZ*ES)
AR. Z • 7-PFSZ/SPESZ
69. ir(AbS(PFSZ)-.OOCCCOCl) 100*IOC* 5

C .70* B J * J + 1
71. IF IJ“ lO^C > 1»10C*10C
7?• IOC TOTAL* PS + 1*/R

£  73. R8N«(Klt.Sll»ES»/CSl2*ES-Hl21
7i*. «LpWA * 4 ./Sr;pT(Sll+2.*Sl2*R?N + S22»p0N*R0N)
7 R .  BETA * RON' .ALPHA

C  7A* C ai . l ENERGY
7 7 *  5 0  TO 2
7 R .  HOC GALL E v TT

C 7 9 .  FND

c .

c . . '• ' 
c

C  •

O  4

o



fTj ' A P P E N D !  x C# PAR T  H  I N T E G R A L  R E P R E S E N T A T I O N  L I S T I N G  145
1 , R j B R n U T t N E  E N E R G Y
?. R E A L » 4  N

Q  3 , REAl.«i, l N T 1 A , m 2 A , ! N T 3 A 4 ! N T 4 A . l N T 5 A » I N T 6 A , t N T 7 A . l N T S A » l N T 9 A
4 . R £ A L » 4  I N T 1 C A / I N T U A / I K T 1 2 A
St RE»I.»4 I‘)Tt, l N T 2 , I N T 3 j t f- . T 4 # t M 5 # ! M 6 t I ^ T 7 / ! M 8 , I N T 9

C  A. « E A L » 4  !'!TA,1NT0, t N T C # I N T D , I N T E # I N T F
7 . rfiM.-ef. / a a a / e z e k s
R , C o m m o n  / A 8 C / G / A 9 B / C 0 S G / A B D / C 0 S E C / B E C / C 8 S E C 2 / C E F / C 0 S E C 3 / B A S H / W 1

0  9. C0MI-0N / a / u ^ Z / A l P h A / P E T A / B / F . P / C / E X / C / A L c / E / C I / F / C c
1 0 t * C n M K O N / z Q R / F R R
lit D a k C S(X) . L0G( > ♦ S C R T ( X * X ~ 1 . )  )

C  !?• E3'« E2FR0 ♦ *5»Z«Z
1 3 1 Eo ■ Ei
141 ZH2 ■ «.5»Z*Z

G  IB* At? ■ LB'SjE.)
1 A» ‘ C 9 S G  • t 5 « B E T A / A L P H A
1 7 . IF(Ct>sG.i F.l.J G > A R C R S t C e S G )

C  i a . If tc&sG.tE.i.j e « i. - cesG»cesG
19. IF(C03G.GT tl.C) G > nARCS(CeSG)
?nt IF(CbSG.GT.l* I E ■ C0SG»C0SG - It

C  ? 1 t ST * Si R T ( E )
pp. CBSEC * 1./SI
?3. C0SEC2 . CeSEOCflSEC

r-. p i t. C0SEC3 » COSECgtCOSEC
?s. F.x . E x P K R . Z )
PA. C1 * (8 . - Z I/Z ♦ FP/(Z « Z )

C  ? 7 • C ?  • F.PtD.»5 /z
PR. - *1 « Z*R
? 9 • 31 » EXFf-V.l)

0  -3n» 32 p Exd(2«*WU
3 1 • c:3 ■ c e s * ( M I
3?. F 1 » F l N T i A ( R / Z  )

C  33. F2 « F TNT 1 3 (R» Z )
34. F 3  ■ P S I F C u ( 1 R . Z . A l P H A . B E T A  J
35* F 4 ■ S l N T p A ( c /Z)

C  36* F5 • SINTpB(RtZ)
37 , F t i B  ■ S T \ T 2 C ( l , 4 R , 7 4 ALP>-iA,PETA )
3R. C A t L  D l N “ { l . / R t Z t A L P H A . B E T A < A N S )

O  39* F'T? « An d
40* F 8  • F4
4 l» Fa • F5

o  *?• F1C • -2.*FT1B/(Z#Z)
43. TF( C rJSG.i F.l.J S L M 6  • S E P T F . l ( l . » R . Z t A L P M A 4 BETA)
44. If ( C B SG.GT* 1 • > S(jm6  » SE R I E 2 1  lttP«ZtAt,PHA.?ETA)

C 45• S E R I E S  ■ R U M fc
4A. FUNCTE . F3
47. F'JECT4 » F T 2

(') *R. FI 1 ■ 01/K1
»9. FUNCT6 « F 1C
50* API ■ 3.1415926535897932384

Q  51* ' ai » •E5.Z*Z*Z*R«R.R

o • .

c  '

T



a p p f n O tx c , p *Rt i n t e g r a l  r e p r e s e n t a t i o n  l i s t i n g  i a a
S ? »  F ; | N C T 9  « F U N C T a

SI. vl.K ■ (P.«Z " A.I/R .
SA* AREA3 • "ALSS(C.»1..15>3)
SS. APFAb * GAUSS(C.#1.»15.A)
SA* APF.Ag « r,AtSS(0.» 1»» 15.5)
9 7 *  APEAA ■ RAUS SAI  O w 1 • j 1 5 . 8 )
c r . ApFAt « f?AUSSA(Q.»l..l5.?)
Sq. I ' l T l  « 2 . » V L K * A l » F 3 * ( C l » E i  + C 2 « F 2 >
ftp.* T*>!TH « 2 •  ♦ A l » V L K * F 9 » A ^ E A3
A l t  I N T 3  ■ ? . « V L K * A 1 . F 9 * F 3
A ? .  IN T A •  2 . . A i * F T 2 # ( C l » F i »  ♦ C g » F 5 )
A3. INTS • 2,» a 1»F11*AREA6
A*. INT6  ■ H**a 1»F11 »F'jNcT9
AS. INT7 ■ 2..A1.IF3.AREAA - F1C.AREA9)
AA" INT8  * 2*«Aj*(F2 *ARFA3  - FJ j.AREA9)
A7 . INT9 ■ 1.
Aft. FZFRf * -INT7 - INTR
A9. ETWO . INTI * INT2 + INTA + INT5 + FZER0.(INT3 + INT6  J
7 (>. AFiEAij m GAUSS
71. SUNA ■ APFAA
7?. A P F A b  > '-.AuSS(C./l.il5.2>
73. SUMS « Ap?A5
7*. APFA7 » 3AUSSa (G«/1./15a S)
7 S. APFAfi « GAUSSA(C«»1.j 15.a I
7A* Tf.TA « 41 • (AREA7«FLjNcT2 - A AEA 8 .FyN CT6 ) «2 .
77. INTB ■ A iV(F2*SUMa - Fll.SUNS>#2«
7 ft. t ' .T C . ■ FZ(rP5«FZER'.»IVTg
7q. INTO ■ A . * A 1 * ( A REAA«AREA3 . AREA3»AREA9)
ftp.* I M F  « 2 *.f Z ERR»IM7
81 • INTF ■ 2..FzE r 8«INT8
82. ANARMi* I v t A + INT3* If.TC + INTD+ If.TE + INTF + INT9
ft3. ANfiRh ■ SQRT ( ANQRiMI 1
ft A * E 2  « E T ‘v 9 / a N 9 k M 1
8R .  A P E A 11 . 3AUSSA(G*»1 ./1 5 < 7 )
ftA . APFAj? ■ gAuSSCq. » i . » 15. f: 1
R7. IflTlA ■ 2,#Al«tVLK»F3»AREAll ♦ APEAjj.r'12)
RR. Is T ?A ■ g.*Al.(VLK*F9*ApEAA + Fll»ApEA12)
ftp. INT3 A ■ F7ER0*FzERe»(INT3 + IMfc)
90* InT(,A»A..ai«( VLK*APFA3.(C1»F1+C2*F2)+ APEA6 * (Cl «FA+C2«F5 J J
91. INT5 A ■ 2..FZER8*(INT2+INT5 1
9?. I M a A ■ 2.,f ZEr O » tINTI + INTA)
93. ETHREE.(tNTlA + lNT2A + INT3A + INTAA+ INT5A + INTtA-Er:,(AN9RMl-lNT911
Pi.. E3 ■ ETM = FE/ANORM
95* RES 1 ■ Ez^RO ♦ E2
9A« AFS2 ■ PPSl ♦ E3
97* WPlTt(lC«»90fc) R
PR. 9CA FfiRrAT(1 X//'R « i.Fg.A)
9 9 . WRITE!10h»902) Z02.EZER0
icn* 9C? F P p M A T I l v . 'E(0)«-Z.Z/2«'.F16.12»5X#'E1*EoM»'.F16.12I



A P P p N O j X  C, PacT I* INTE&RAL REPRESENTATION LISTING 1*7 
101* >.P!Tt(lC»»903) EP
1C?« SC3 F 6 R*AT{ 1 X»'E(l) . EGM ♦ Z»Z/2 « 'iF16.12J
1C3« > 3 I Tt ( 1q »»9q <* ) Ec»wFSj
1CA. SC4 F P R n AT ( i X j 'E2 ■ ' . F l 6 . 1 2 . 5 X / ’E (E> • '.F16.12J
1 0 R. a P I T E I 1 0 » » 9 o 6 >  E 3 . R F S 2
1CA« SC5  FPRMAT(1»»'E3 ■ '.F16.12.5X.* E 13) ■ '.Flfc.12/1
1 q7 • T F I A . E Q . P R P )  GO T 6 3
10r . GO TO 31
109. 3 a v  ■ SG q t ( Z * Z » Z / A P H
110* W R I T E  (108/ 1C9)
1 1 1 . lCg F 9 R K A T « 1 < .  W  . 5 * / 'LAMBDA »,1*X/ 'P^I G “ ' # H X # ' P H I  (1 > ' )
IIP. on 12 K « 0/ 10
113* U ■ *l«x
114. I F ( C 0 S G . L E . 1*0) SFRI . S E R I E 1 ( U / R / 2 / A L P H A , B E T A )
U S *  IF (CPSG.GT. i. c ) SERI * SF(iIe ?{0/Pa Zj ALP^A*3ETA1
ItA. 09 12 NA m 1 , 1 0
117. A L . "  1*»'A
H R .  A ■ «5»Z»R»AL
119* f . E > P(-A)
120* AA * 1* ♦ AL
1 ? 1 . A L A  ■ O' «L9G (A A ) ♦ C2»A'_
1 ??. F 1 ■ F*A'i*(2.»AlPhA«C0Sh(.5*Z*R»U) + BETA)
123• F? . SE°f ♦ FZER9 ♦ ALA
1P4. TOTAL • F1*(1*0 ♦ F2 J/ANPRN
1?c;. lc . P ITE (lCa« leg ) U . A L . FI.T OTAL
1?6« ICR F9rMAT(1v.F*.2/5X.F5«2/7X/F16.10.5X/F16.10)
1 ?7 • 31 R F T l FN
1 PR. E N D



v ;

A P P E N O I X
1 .
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i~J 3.
T-I 4 •
r-I 5*
V Ai •

7 •
«•c q.

1 0 .
li*0 i p «
13.

r
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PART It INTEGRAL REPRESENTATION listing 1AR 
FUNCTION PLNhIUjRjZ) 
rflMNON /R/ EP 

ci * (H.-zJ/Z + EP/(Z*Z)
C? ■ •S»PP*P/Z 

'Jit  * U«('«L'»L'
F « 1. + 1./U 
FI ■ LfcG(F)

F 2  ■ Cl»F 1 ♦ C2/U
t> m 2 • R /!!
Q ■ EXP(-wJ 
FJ:.1* ■ C-F2/LA 
s f t URN 

F.NL

n

C  

C

c  

o

r



AP P E NDI X C .  PART i :  INTEGRAL REPRESENTATI ON L I S T I N G
1. • Pl)NCT I?v FUf-5(Ui R* I )
?. A • FUNU (0«K«Z)

FIR,5 ■ A»li»U 
4• RFTUPN
s» f n l

1A9
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S P .  g«. IF (T( j).'F«C» ) SUM .SUM* WE 15 HT ( u ) * (PUN1 ( T ( J ) »C+C« R# I ) +FLNl<
B3» .1-TCj )«C+D.R#Z)1
54 .  GO TO 5 '
RR. ?= DO  f>6 J ■ jf!RST,jL AST
c*. fF{T(J).r-.C.I SUM ■ SUM + WErGMT<J).FUN?(D#K»Z»
57« 2 6  IF(T(J)»ve»0'^ SUM • SUM+WE I6 HT (J ) • (FUN'2 <T< JI «C+D»H# Z )+FUN2 (
R«. 1-T(j )*C+D.R*Z>>
B9* GO Tb 50
AO* ?7 00 ? 8  J * jFIPSTjULAST
A,. TF(T(JJ.F0.0*> SUM • SUM + WEIGHT(J )*FUN3(DiR*Z)
A P .  ? e  IFCTIJJ.'F-C.) SUM ■ SUM+WE tCiHT ( J ) • (FUN3 ( T ( J ) «C+?»Rw Z ) +FUN3I
63* 1-T<J>«C+D»R»Z> >
A 4 . r.o to'ro
6 B • 29 DO 30 J « JFlRST<Ji_AST
AA • IF (T{ J )  .rr;.0« > SUM « SUM + WE IGHT (J)*rUN4(0»K#Z)
A7 . 3 C IF(T(JJ.mE«0»> SUM ■ SUM+WE I GMT {J ) • (FUN^ ( T (J > *C+D.Rw Z ) +FuN<, t
AR »  l ” T ( J ) •C*0«R* Z ) >
A9* GO TO so
70* 31 Ob 3? J ■ jFIFSTjwLAST
71. IF ( T( J > «FQ.( j .  ) SUM •  SUM + WE IGHT<JJ«FUNS<0.R*ZJ
7 ?. 32 IF (T(j).'F.C. > SUM. SUM+we I GMT (J ) « (FL'N5 (T (J ) «C+D» R< Z)+FUN5C
73. l-T(j)«C+0»RiZ>)
74• SC GAUSS4 . C«SUM
7B» RETURN
7A• F\0



. * P P F \ T ) I X  c ,  p a r t  i :  !»1TE&PAl  REPRESENTAT I B *  L t S T T N G  1 5 E
1 . FwVCTlpN n.\CTl<U/R/7/A/B>
p. C**SG ■ .a .B/A
3. irjCt sG.t f.l. > A'.S « SERIE1 (L#P»2#A/S)
i». trjCBS&.GT.l»> ANS ■ SERTEPIli/R/Z/A/5)
S« 1 * »5»7*R»t‘
A. G 1 • CBS^CUl)
7« F3! ■ + 9
A. P S T P  ■ P S U F S I
q. r  m AVS»i*'.S
in. F'.j n c t i  ■ ostE»r
1 1 • RLTjRN
1 ?. E.\r)
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FUNCTIPN ruNCTa(U#P#E*A<e)

?, FUNC.T2 « FUNCT1(U<Rj ?#A»B)«U«V
3 . 'PTLIK*1'
«. END
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AppENOTX c» PA*T j: INTE&RAl REPRESENTATION listing 155 
1 . F A C T I O N FUNCTMU#R»ZiA»=.)
p. C9SG ■ »t;«9/A
3. PR I • 2,.*»C?SH(.5»R«Z»'J) + B
i*. lF(CfcSu.| E*l* ) ANS ■ SEr!E 1 (U#F»Z#AjB)
r . IF (CL'So .h t • 1 • ) Ar<S ■ SERIE2H »R^»A/in
g. F 1 » FUNV«U<U»R*Z»A#Fn
7 . FlJf.CTA » F1«PSI»FSI»ANS
g. RETURN
q. EVO
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1. FU^cTI"?. SfRIEl(u*R»ZiA#B)
P. S F R l E l  ■ 6 A U S S 1 ( C > j U < 15/7)

RET'jRn
«. EMF)
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APPENDI X
1
p
3
4
5 
A 
7 
A 
9
10
1 1
IP
13
14
15 
lft 
17 
IB 
19
?n 
pi 
?? 
?3 
? 4 
PS 

• Pft 
?7
?a
?3
30
31 
3?
33
34 
39 
3ft
37
38
39

r . ,  PART UP t ' l T E G R A L R E P R E S E N T A T I O N L I S T I N G  1 5 *
F ijNCT I0*j Q P Z ( U » R » 2 » A » P )

REAL»4 I 
r;jM.voN E-P
IP CU*EO»1*CI 08 TB 31

A A. « a»A 
A9 ■ A«B 

* b«S
z? » z»z
. I • Ep/Z?» * l»+2«»«+2*»a»if.) ♦ IP*“Z J* < 1 •+Z«RI/Z 
A ■ »5»Z»R
? * l * / T -.s * V I 

* 1  ■ Z*R
H  » ? . * « A * ( - Z 2 * ( 1 + 1 . ) + E P ) / ( ( Z » « 2 ) * r I  

T? . A A * E ° « R / Z  
T 3  ■ 4 . * « 9 « ( Z 2 » ( -s.*I + . 2 S « Z 2 * P » P - 4 . 1+8 •» E P > / ( R » ( 7 » * 3 >)

Tft ■ ft,*A3«R/2*lEP».25*Z2)
T5 * • I•(P,•AA+yg)+£p*R,R<p5»,29
Ta ■ R«R»(-.5»2P»BB+F.P«t2»»AA+RE) )• • l6 6 6 6 6 6 6 6 6 fi6 6 6 6 6 6 6  

T7  ■ p.,AA/Zc«(ZP-Pp>
TS ■ _ 8«»AB/Z2»{Z2*P**EP)
"t ■ CS=MU*N> 
i U  • CBSH('a )
08 « C 8 '>n<L'*'A’l>
0?A ■ CASH(h 1 J 
0 3  ■ SlvMU*'*)
03A * SINH (Vi)
';4 ■ SIv h (u »W1)
GftA » SINH(Wl)
" 9  ■ ( 2 . » A » 3 1  + E ) » » 2  
C5A * I2.#A#C1A ♦ B>*»2 
ift ■ 1 , * U*U
0«nu ■ 04»<T1VJ#U*T2I+ C3*(T3+U*U*TA> ♦ U*(TE+U»L'«T6 J + U»T7«q2

t  * U * T 8  • ’! 1
AAK • C4««(T1+T2> * G3A»(T3+T4> ♦ T5+T6 ♦T7»CgA + T8«G1A 
Z a Z  • DM->u/(G6«rj5) - U»AAK/{C6«C5A) 
p e TLRN 
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1. 
^'INCHON 

GAUSS1(A,R,N,K)
?• 

CbMMbu 
/A/ 

R«Z,AlPhA»BETA 
3. 

Dr«FNSr
6N 

\P‘)IMT(7)fKEV(fi)«T(S<»)»*£rGHT(2«> 
A
• 

DATA 
NP01nt 

/ 
2»3<J»j5»6»10»15 
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1 . function FuNCT5(UiRjZ*A»Ei
?. . FI . FUNCT3tU#R,Z»A#B>
3 . F'J.\CT5 » Fl»l*U
4 . RETURN
Bt ENa .



APPENOtX C. P*PT i: INTEGRAL REP"ESENTATI6 N LISTING 161 
t. F'lr.CT TON FL'\"U(L,R,Z,A/? )
p ,  w » . 5 « 7 . R
1 . '.1 ■ C&S'J<L«')
-4. r.p ■ slNuiu**’)
s. FI * 2 * Z 1 1 »  - U»t))«.5
A« F? ■ **t •a «Z*U*G2/R
7 . t » p t ,*.c: ♦ b
R, FuNVMU > (FI ♦ F2 I/PSI
q ,  SATURN

m t  En g



a p p e n d i x  c .

oo 1 •
TTj ?•
L j 3*
rH 4.

5*
r") A*

7*
8*
9*
10* 
1 1 *
1P*
13*
14*
15*
16*
17*

v.< 18*

r’\

1q.
?n*

3

21 • 
??•

f  * ? 3* 4
?4 •
?5*
PA*

2

?7* 
?8 * 
?9*

; 30* 
31 .

1

3P* 5
r- 33*

34*
35* £

o 36*
37*
38*

9

0 39*
40* 
41 *

6
r\KJ 4? • 

43*
7

44.
0 45 * 1C

46*
47* 11o 4R.
4 9 *
50* 12r, 51 •

PAr T 1 • INTEGRAL REPRESEK'TATirS' LISTING 16?
E j N c T I ? N  nALSS<*>C',r.,*)
C9H.NSN /*/ R * 7 » A L P H A * E E T A  

OI-rNSIfi', •.Ff?INT(7),KEY(6>*T(?4>*/EIGHTl24>
DATA NpBl'.'T / ?#3#4.5»6*1C#15 /
D a t a  k e y  /  I » ? » 4 * 6 # 9 # l ? # l 7 # 2 5  /
DATA T ✓ ««57735o?69#c*C*C*774596669*0 *33998lc44*c*®6l13631?*

1 C* C#C*538u<,931C*C*9c6179846# c* 238619166# C* 6 6 1 209387* 0*932469514*
2 C* 1 a ^ T Y S ^ * ^  433395394# C*6794o9568#o*®65c63367#o*9739o6529» 0 *0 * 
3*?ol1&Ac9t997a35# *3541913*7077963# *E7cP72i7£6c8539# *7?44i773136c17 
4C*•P4S?C6c33410*?7»*937e7339?aoC7c6# *98799?5i8o?0485 /

r.-ATA hEl^uT /  1 • C#C*8 8 8 8 8 *8 8 9#C*595559556#C*682145156# *34785*845# 
1 C*56®®886*89# o*47862R67i»o*836926885*0*467913935#c*36q76i£73#
?c*i7l3?44°3#c*295524 225«c*2692667l9#o*2l9c86363#o*149*51349# 
3C*n667i344# *202578241925561# • 198431485327m# • 18 6 161000115562*
4* i«,f 269ccc;8l6994# • 1 3957o6779p6 i54»*1c7i5922c467i7?#*c7c366q4 7486ic 
58**c3c753?41996h7 /

SUN * C*
I ■ 1

IPJ-.EC.NOPIV'TU) J Gf> T5 2 
I » 1*1
IP{!*GT*7 ) G{* TO 4 
39 Tt 3 
GAUSS * **•

RETURN
j* t rst ■ *tv 1 1 )
JLAST ■ KEY(I+1> • 1 
C « ,5*(*-AJ 

D ■ *5*(0*A)G‘‘ re ( 1 # * # 6 * 1 0 # 1 ? # 1 4 J * . <
D? 5 J ■ JFIRST*JLAST 
Ir IT I J) ,r3,c* ) S'jN ■ SUN ♦ WE IC-HT I J) •EUNCT1 CD,Rj 
i p i T i j ).4'e *o *> Su m  » Su m *w e i g h t i j >»(Fu n c t i i T(j ><

15ETA) 4  FLNCT1(-T{ J ) . C 4 D # R » 7 # A L F h A , I 5 E T A ) )
G9 To 5o 

D? o j « (FIRST# JLAST 
I F ( T ( J ) . c c . O * J S U M  -  S U M  ♦ W F I G h T ( J ) « F U N C T 2 ( D , R #
I r  ( T i j ) , ' E * c *  J S u m ■ Suf ' ' + > ' EIGMT t J > « I F u N c T 2C T l J H  

1QETA1 + F U N C T 2 ( - T < J J * C * . C # R * 7 # A L P H A , ? E T A )  j 
3«> Tfc 5 r  

0 9  7  J  ■ J F I R S T * J L A S T  
j P ( T (  J l . c o . c *  ) SUM ■ CUN ♦ W E i G h T I J ) « P U A ' C T 3 I o » R j  
IF | T ( j ) , V E * 0 * )  S U N  ■ S U N + W E I G H T ( wl)»(FUNCT3(T(jJ,

13;.t a ) ♦ s l NCT3( «T (J)*C+D#P*Z»ALP*-A#BFTA) 1
G 1  T 6 EC
-.9 U  J • JFIr ST#j l aST
IF|T(JJ.rQ*0*) SUN ■ SUN 4  VEIGPTlJ)»FU6CT4(0,f 
IP(T(J).'r.c . J SUN ■ SU‘;*'*E IGHT (J 5* (FUNCTaIT (J) <

IBET'A) ♦ F U N C T 4 t - T I J > » C O * R , 2 * A L P H A # 3 E T A )  )
39 TC 5C
D* 13 J , JF1RST#JLAST
IC(T|j),c--..o*> SUN ■ su,f ♦ >EIGHT(J )•FUMCTS(0 *f

l,Z#ALPHA,BETA) 
)«c +o *r *z *a l p h a #

?#z #a l p h a ,e e t a i
I *C*D*S#Z# Al Ph A#

?*Z*ALPHA.eETA|
I «C+C#R#7 # ALPHA#

»R#Z#ALPHA,9ETA)
I»C+C#R,Z#ALPHA,

,R»Z#ALPHA#BETAJ



APPENOtX C. P*Rt 1* INTEGRAL REPRESENTATION LISTING 163
r?. 13 IP (T (j ) •■>'£ »C* I SUM > SUM+WE I 6 hT C j ) • (FUNCT5IT (J ) • C+G,R#2» ALpHA,

. R3 . ' 1BETA) ♦ FUNCT5(«T(J)«C*C»R,Z,ALPHA»BETA))
Ri,» o1’ TO 5c
rr. 1 A D M 5  J ■ JFIRST,JLAST
5fi, TP(T(j).n.C.> SUM > SUM ♦ KrlGHT(J)»FUNCI2 (0 ,R,?,ALPHA,BETA)
R7. IE ' IF (T (J) .*'E»0» ) SUM ■ SUM + WEIGm T( J )* (FUNCI?(T(J) »C+Q,R,Z, AUPh A,
r «, IbETA) ♦ FUNCl2(-T(J)«C+C,R,Z,ALFHA,bETA)>
S9» GB TO 5 r.
6 n.» ? 0  GAUSS « C*SLM
6 1 . RETURN

E \ 0

o

o
o

o

o

o
o



APPENDIX C .  PART 1 :  INTEGRAL R EP R E S E N T A T I O N l i s t i n g
1 • E'JNCTie\ EUN l  IUj R / Z  1
p. C 6 M M 8 N /«/ EP
a« Cl •  ( 2.-ZI/Z + E P / C Z « Z )
4« C P  ■ •S»='P#P/2

'J4 * U * ’.'»U*U
6 » F« 1. + t./U
7 • Ft ■ L0G1F)

E2 ■ Cl*Fl + C2/IJ
a ■ Z»R/./

i n . 0 • EXP(-«*)
n  • FF ■ F 2 « r =  .
i p - F'.JM ■ Q . F F / U 4
13* "ETUR' i
14. E N D

c

r -

O

0

o

O

o

0

o

o

c

1 6 4



V' APPENDIX C* PAPT IS Tn TEGr A|_ REPRESENTATION LtSTlNG
1 . P:J\CTTt‘N FUVZ(iJiR.Z)
P» A » ruNl|U*R»Z)

Pl.Nc ■ *»t»C 
fc. ’ RETURN
f>« 'End

r>

c

o

0

r \

o

G

1 6 5

1
«



appendix c, pa^t ]: integral representation listing 
1 . P'.J-.Ciif}*,. CLN3(0,F.,2)
? •  Fl)N3 ■ F(.iN'l ( U * R «  Z ) »U
3. RiTljR!.



A P P E ^ I X  C, P a ^T  1 • I N T E G R A L  R E P r E S e N T A T I P N  L I S T I N G  167 
!• Fu'V'CTIPN

' P .  F I  •  F U N C T 1 ( U # P » Z a A 1B)
p .  F ?  » F U N V n j f U ' P ' 2 ' A i R )
4. FUNCI2 ■ P1»F2
R. HFTURN
A. END



v„ a p p e n d i x  c. PA« T  t: r M T E O P A L  R E P P E S E K T A T  F6 N L [ S T f N G  16fi
1» F'JNCTiev R E S V ( U / R > Z » A , 3 J

( V  P. C 8 M M 0 N  / A P f / G / A B D / C D S E C
*-■> 3* DATA,VH (X) « •5*t6G( ( 1 * + X ) / ( 1 « - X )  )
*“! 4» C A S G  ■ ,c«B/A
Tr' S» 39 ■ «5» G

A» P1 ■ TA^i4(G2)
. 7 *  x ■ * ? 5 » 7 » K » t
»• p p  ■ t a n h j x )
q. Fa ■ Fi*r?

in* fa • Datanh(F3 j
ti« w ■ .5»P»Z

' !?• eFSY •  g.#u«C8SEC/w«F4
13• , RErURV

,.N 14* .END

r.

O

o

o



APPE NDI X e .  PART OK I n TEGr Al  R EP R E S E N T A T I O N  l i s t i n g  1 6 9
1* CllNCTlpv Hpf’Y ( U » R * 2 * A
9 * CBMHOIm / a B C / G ^ A B B / C C S G / A P D / C S S E C
a* rATAr,H(X 1 « » 5 » L 6 G  t {1. +X  ) / (1.-X ) )
A« AA ■ A«A

JP ■ 4 »H 
A* BP ■ p»D
7• 7 ?  ■ 1 * 7
A • A ■ » 5 * R * Z
q. * 1 . . ? s # Z*R
10* Et » TANM(U*Wl)
1 1 • "? ■ .5*^
»?• F ?  ■ T A N M ( G 2 J
1 a • rq ■ F i .f s
14» FJ* ■ O A T A N H  (F3 )
is. i-npy * r«
1A» • RETURN
17* ENi.'



cv
LJ

0  APPF.\OTX r. PA*T i: JVTEGRAL REPFESJTMATIPV L 1ST INC- 17C
CO 1 . p,J* CTI6 N «ESA(Ui*.j2 »A,n J
,-v P. ejvr.BN /»BC/G/ABD/CnSFC

3« C2SG ■ .E»E/^
b  • ' P  ■ » S .R
5» Ft * TA\'fG£)
A .  > •  , ? 5 * 7 » R « U
7• rs » TA\u(X)
A* F3 ■ F 1 «F2
R. F j, » A T A \ (F 3 )

1 0 . » » .5*R»7
11 • £.»L*CfiSEC/.A*FA
IP. RFTURN
13* F̂ C.

e

c

o



rj A p pE N OI X  C. p A P T  is INTEGRAL RErRESENTATISM listing 171
1 . FtNCTIflN F e F Y ( U » Q * Z * A » B )
?. CflSG • .5 «B/A

f ,  S. >1 _■ •5«'5»Z*L‘
»• Cl '» cQSu(Xt)
s. f i ■ ci ♦ ceso

0  A. . FeFY . U/Fl
7 .  R F T f R N
.A» END

O

O

o  

o  

o

o



a p p e n d i x  c * p a R t  i :  i n t e g r a l  r e p r e s e n t a t i o n  l i s t i n g

1 . F U N C T I O N  H B p E ( U » R » Z / A » B >
p. CfiMKSN /a BC/G/'ABB/CHSG/ABD/CBSEC
3 , AA * A*A
it. • AP ■ A*Ps .  K.a ■ e * P
A. 7? ■ 2«Z
7. ■. • .5*R»Z
A. W 1 » *2R«Z»R
q. Ft * T A N 1' CU»> 1)

10* n ?  •  »5«G
1 1 . - 3  « T A\f 52)
1?. F3 ■ Fl«c-2
13. -A ■ ATANJF3)
14. M 8 PE ■ F 4
1R. SE T » N
1A . END

1 7 2



X j  A P P F N O I X  C., PART j  S INTEGRAL R EPRESENTATI ON L I S T I N G  1 7 3
1 .  FUNCTI ON V A L ( U , P , Z , A , P I
?. CfiHNeN /ABC/G/Af:3 /C0 SG/APD/CeSEC

T 3 . C«*MMtN /ar)C/Ce5EC2/DEF/CHSEC3
*• G p ■ *5»n

Zc • y*l
t '  A *  A A A * A7 .  ■ A * B

«• RB ■ B*E
Z  9* •. » »5*Z*P

1 0 * XI • u»w
1 1 * >g»*5«'.'»N

Z' ip* Qt ■ cesMixi)
n *  t;p ■ s In u i x i )
14* . FI • Cl + C8 SG .

C  1R* p p * I.6G f F 1)
1A* rfp ■ 1 •/(W*WI
T7* F U M  • -'■f?SEC2»Fg*AP

C  t«* FUN P. ■ U»reSEC2»(J2/K/Fl
19* VAl « FUN1 + FuN?
?0 « RETURN

O  ? 1 • Evo

O

0

0

o  

o

G

o

o

o



C aPPf.NOTX r., PaPt is I'JTECPAL R£PPESfNT AT I ON LISTING I7 A
0  ‘ 1 . FUf-CTj“N FfP*(U*S»^A )
CT1 P. roSG ■ •5*B/A
l a  p. M  ■ .5*3»Z»L
t-i i». 0 1 ■ ces^ixi >
*--! R«. F1 ■ Cl ♦ Ce S3
O  A« P2 ■ FI.FI

7. F5FX « U/FE
A. R F T L R N
*)• .END

V

O ' 

("■ 

o  

o  

0  

o

c
o

o



A P P E N D I X  c .  P A R T  H  I n T E S r Al  R E P R E S E N T A T I O N  L I S T I N G  175 
1. PUNCTI<?V F IN'TIA (R»7 )
?. C8M*e\ /r/EX/0 /AL2 /E/Cl/F/QB
3* «i •
k '  W1 '■ % • / *
5» f ’n t ‘* ■ ':i*'-l»(hHn.+Wl)»AL2-C2»EX*(l.-(2.»N'-l.)#*,l))
ft. RETURN
7 . e-;d



APPEM07X C. P A P t  i s  IMTE oPAL R EP RE S E N T AT I O N  L I S T I N G
1, FUNCTION FIVTlb(K,2)
p. COMMON /P/Cl
3* v* ■ Z»9
*. W 1 • l./M
R* » W» />
A» W3 • V.?»W
7• rp.TlB - 2»*Cl/'w3»(l»+U+-5»wE)
A .  R E T U R N

9 • EN3



T '  *P°FNrltX r, P*P T 1* INtE&raL REPRESENTATION LISTING 177
1. FAC T I O N  PSlSf3o(U/K,Z/A«F')
?• W ■ •5«Z«b

0  3» '1  ■
4 »  AA ■ A # A
«;• 3v ■ t*B

0  A *  '  A R ■ A » B
7« £ » SlNH(p»oU*W)
r . Cl « SlNH(U*M

Q  q. PSTSCL ■ P. *AA/-V 1 *0+g . »AR/S 1»C 1+ J* (2» *A A+I.‘P )
10* RETURN
11• END

o  

c

,
‘

O  

O  

0

0



A P P F N7 T X r .  PART 1 s '  I NTEGRAL R EPR E SENT AT I ON L I S T I N G  1 7 8
1 . S o R R Q L T l ' J c  D i r . e j U j R j Z i A / B ^ L S l
p .  'w ■ » 5 » Z » d

3 .  w l  *  R»Z'
V I  ■ U # W

C |  Y2 «  L' » i « 1* .  o i  ■ e e s « m >
7. C2 « ce3Htv2>
n. 03  ■ S I N W ( Y I )
q. Cl* ■ S l s!H(T2>

1 C. A 1 • Wl»W1
11a Ac « A 1*3
1 p a AA a A»A
13* A" * A»S
14* Br. » B*B
IS* A3 » A2»z
1 Aa U 2 • U . U
1 7 *  <J3 ■ L * U » t J
, a .  C l  •  ? . « A A + a P
lq. A 1* ■ Z * R » P * R
PC* AB » Z * R * o
p • a R 2  * R . R
pp. 22 * 7.2
?3. Ti * -i*..AA/CZ*R2*R)
P 4 . T? » ? * * A b » Z / r »(1* * 16»/A1J
PSa T 3 « ” 2 * a Z « 4E/R
PA* Ti* ■ a5*72*3R
? 7 * T5 ■ - Z ? » B 2* * l 66fc666fc666£ 6£ 6fc666
PA* T 6  » A * * a a / p 2
pq. T7 ■ lfc.aAC/^a
3 C »  1  A N S I  ■  7 4 . T l
31* 2  A i . P ?  ■ 0 3 * T 2
3P. 3 ANS3 ■ 1I2»*33*T3
qq. A 4‘i<54 ■ 'jaT4

5 A M S R  ■ II3.T5
6 A\SA ■ i|*C?*T6
7 A M S  7  ■ i ) » 3 i * T 7

A - q  ■ a N S 1  ♦  A V S2 +  A N S 3  ♦ A M S a  +  * N S 5 ♦  A N S6 +  A M S 7
3R. RETURN
3R* E' 7  ,

3»*
as*
3A*
37*
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•"019015193 
•OO09136q 69

Results 1 9 3
•1490766635 
•0707693928 
•0333639829 
•0156484455 
•C073C86779 
•0034010425 
•0015773061 
•0007291336 
•6401392551 
.3130177035 
•1501612477 
•0712843169 
•C336Q67R14 
•0157623474 
•0073618899 
•CC34258116 
•0C15887972 
•0007344475 
.6461137679 
•3159388258 
•1515625855 
•0719496072 
•0339204678 
•0159094962 
•C0743C6293 
•C034578o6o 
•0016C3639C 
•0007413103 
•6534605674 
•3195310745 
•1532858726 
•0727677171 
•0343061888 
•C16C9C4237 
•0075151412 
•0034971378 
•0016218826 
•0007497450 
•6622C672R0 
.3238077932 
•1553375060 
•0737416672 
•0347653561 
•0163057844 
•0076157271 
•0035439451 
•0016435906 
•0007597800

o

o



0 APPf.NOlX C. PAR
• 8 0 1*CC
• 80 2*CC
• 8 0 3»CC

cv; • 8 0 4«CC
•83 5»CC

L' • So 6*00
• 8q 7»CC
• So 8»0C

V. • 8o 9*CC
• 8 0 10*CC
•9o 1*CC
•90 2* CC
• 9d 3-CC
•90 4»0Co •9c 5»CC
•90 6«cC
•93 7*CC

0 •9o 8*00
•93 9*CC
•9o 10*00

0 1*00 1*CC
1*00 2*00
1*00 3*CC
1*00 4.CC
1*03 5«CC
1*03 6»cC
1 *00 7*CC
1*00 8»cC
1*00 9*CC

1 1*00 - 10'CC

1 5 » 1• cooo
F(0>»* ?»Z/2 -1

O

o

o

o

a

o

o

n

*799556352 •6723845225
•j?66924957 •3287848885
1569631854 •1577251111
>•754147766 •0748750578
0362339011 •0352996523
m 74089966 •0165563588
"083643536 •0077327463
<•<■>40187504 •0035983924
001930*551 •0016688381
or09277ol6 •CC07714491
*318287795 •6840315591
3323971332 •3344808975
1597040444 •1604575745
176731654c •0761720846
"16R6661CC •0359110383
0177129889 •0168430557
op. 85134102 •0075666176
no4oE8925c •CC366o67l2
>•<•19645713 •CC16977121
0009439olC •0007847918
7r.530843«l •697l9c93R7
3388735910 •34c9l7o663
1*28157335 •1635450812
0782267009 •0776375561
"375849226 •0366017609
"130581105 •0171669170
"<-86762279 •CCSOl782o5
004168594c •0037310010
"OeCC26492 •CC173C3124
on0962292c •CC07998530

F (1 ) > tHH ♦ 7 .* 7 /c  * 
F? ■ -.O003C7e31<i61
F3 ■

MU L*flBDA
• 00 l*0C
•00 3*CC
• 00 3* CO
•00 4«cC
•00 5*00
•00 6.CC
•00  7»oc
•00 8.CC
•00 9*00

JlSlC E 1 «Eq M« - 1 »45 i 48473C634 
-•17a759733824

E(?>
E<3>

■1.i*«j1792312S95
■1.451785429427

Ph I Gm 
.5895329505 
0655812306 
•1196428291 
.'•538984119
• *!?428o 927c
• <•109384191 
•0049276954
• '>022198987 
•0010000517

PHI Cl)
•5828881484
•2673675883
• 1200167793
•0532349382
•0234254952
•C1C2458282
•CC44586529
•0019314440
•CCC8330692



I
X  APPefiOrx c. paRt ?: i

• 0 0 10-CC
*
4,

• to 1«C0
• 1 0 2* CC
• to 3 .0 c
• to 4-CC

Q •1C 5 .CO
•10 6.CC
• 10 7.CC

V.' •10 8-CC
•10 9-CC
• 10 10«CCc •20 1*0C
•23 2-CG
•20 3«CC
•23 4-CC
•20 5«CC
•20 8-CC

0  ’ • -20 7,cC
•20 8-CC
•20 9»CC
•20 10-CC
•30 1*00
•30 2-CC

Q: • 30 ' 3-CC
•30 4-CC
•30 5.CC
• 30 6-CC
• 30 7*CC
•33 8-CC

i ) • 30 9.CC
•33 10-CC

0 • AO 1*CC
•40 2-CC
•*0 3.C0
•40 4-CC

0 • 40 5* CC
•43 6.CC
•40 • 7.CC

0 • 40 8-CC
• 40 9-0C
• 4o 10-CC

n .50 1*CC
• So 2-CC
•50 3-CCc •50 4-CC
• 5o 5* CC
• 50 6-CC

0 •5e 7.QC

O

o

' ' t e g ^ a l  r e p r e s e n t a t i o n  R e s u l t s  195
C-C45C5176 -CCC35777P4
590259746c •5836168252
5459086467 •2677C17457
11979C3291 •1201667842
-539646558 •C533014689
-243108614 •C234547898
-1C9515-44 •C102566465
"C.493377C4 •0044642339
— 22226354 •0C19338631
-OICG12846 • C00834H33
— C451C73C •C0C3c82272
5924447643 •585806C578
s*68?2Sett •26S7C56982
19C233767E • «12C6174424
-C4j£46atg •C535C14334
1244006551 •C23542B010
-1C992446C •ClC£?71563
-049520342 •C044810003
-“22306632 •C0194113C3
-r.lCC459l 1 •C008372499
---4527428 •0003595753
59610190C5 •5894654699
2a 85*-05c5 i •2703838937
1209759654 • 12137C8075
-=44985822 •C538356502
0?455148c5 •0236899112
- 1 lCOCScl9 •0103615228
nr49£2fcC29 •004509C229
— 2?44634g •0C19532757
-r10111949 •0008424915
-P.C4555375 •000361828c
‘012544233 •5946111576
S738616872 •2727437722
1220216447 •1224301541
-C497CC547 •C543C56087
-124763696c •C23c967607
- 1 Il559g38 •C10452c 2?2
nr.5o2567lC •C045484199
-p£264 -3 4 \ •C0197c 3495
0P1C199353 •0008498595
--C45947=l •CC0364S941
6n7935ii3C •6012657747
5738712956 •2757958048
123377458c • 1238001956
-c55fC84c9 •0549133769
-25o388517 •0241642500
-112796598 •0l0569c431
,'n5o8l5l25 •0045993576



t o
q

0 0

r-

o

o

Q

o

o

o

o

o
o
o

o

A^E^-OtX c. R a ^t p i  integral 9epkeseMtatI0*i Results 196
•50 8.CC • 0C22-9l9Hit •CC19926223
•50 9.CC •nnlC312681 •0008593835
•50 10‘CC • ''PC66658C6 •CCC369o361
•6C • 1»CC •A)6186472? •6C96586507
•60 2* CC •P77S8 8<*9CC •2795535689
•60 3*CC •lp5o52C31C •1256870C83
•60 ♦ .cc • 0563352265 •C55&616322
•6o 5«0C •np537869El •0266935652
•60 6* CC •0116329587 •C107130887
•6q 7»CC ti*n5l5o6827 •0066620516
• 60 S»cc •PC £3702631 •CC2C195857
•6o 9*0C • ''0lC^52653 •00o87llo20
•6o 10-CC • ,'('Cfc7c88fec •CC037^120l
• 7 q l'OC •Sp6c6099b9 •6192259636
•7q 2* CC • ?S2c369ci-6 •286c337l9o
•7o 3»0C •1p7o56oi73 •1276980837
•7o ♦•CC •rs7?38oicS •0565536755
•70 5» CC •np57653973 •0268860837
•70 6-cC ••116161766 •C1C8367791
•70 7»CC • Cfl5233o2o3 •0067367667
*7o 8 *CC •Cp23576658 •CC2C519522
•70 9* OC • P.nl0t20159 •0008850626
•70 10*CC • ̂ pCfc78^3c1 •C0038C1159
• 8q 1»CC • A 3 7 6 2 1 S o 58 •63061C8251
•So 2» CC • PR726685C.6 •2892562733
•8q 3»0C •1P96C21662 •1298623669
•So ♦ •CC .<->e;82?69376 •0575936678
•So 5* CC •PP62615368 •0253635616
•So 6 • CC •«1183c67c5 •0110868568
•So . 7»oC •Co 5 3 2 9 6 5 o 5 •0068238202
•So 8-cC • '»!»126C0977l •CC2C896563
•So 9.0C •onl0816265 •0009013219
•So 10-CC • "cC6E726f. 6 •CC03870972
•90 1-CC •6^09615698 •6636636992
•90 2-OC •P93265656? •2952665165
•90 3.CC •1321C56Q60 •1325303019
•9c ♦ • CC • ->i9=l273c8 •0587855502
•90 5«cC ."P63101657 •0258680623
•90 6-CC •“120778177 •Cl 13161799
•90 7-CC •0n56609879 •0069235818
•90 s-cc • ,'i'265l 136c •0021328551
•90 9-OC •CC11062219 •0C09199659
•90 10-CC •'•006976657 •CCC33509l5

11-00 1*CC •AA61C58699 •6586626536
1-00 2-CC • Pf»Cc768939 •302C252C80
1*00 3- OC •1351829286 •1355738866
11*00 ♦ •CC .'>6C?9913£c •C6C1352673
1-00 5-CC •0?76367l62 •0266617665



£ ]  APPeNOTX r ,  PA*T 2 ! I ' l r E ^ A l  REPRESENTATION PeSWLtS 197
1*00 6* CC ."123591822 •0115737466
i*oo 7.CC »r>o55677411 *0050364758
t*oc 8*00 • "025(,82366 •0021817286
1*00 9.CO *0011299458 •0009410105
1 *00 10*00 ."005090341 •C00‘*041305

o

R ■ 1 . 1 0 0 0
c. EJQ).-7*7/2 -l.P215-<?=97976 El»EQM. -1 .40521 1911403

E (1) • EGM ♦ Z*2/2 « -*i8->A293l34E7
E? ■ -.O0C2?65.98=lO EfP) ■ -1 •'.0=508=09913

O  . E3 ■ *000006915417 E(3) » -1.4Q55C1594496

R * 1.2000
E(0)«-7«7/2 -l.l7S7-,QA3icCC E l . t a y , .  -1.36?CH9c63770 
E(l) ■ EGK •* Z * / / 2  * -.18631938277C
E? . -*c.0C2?4f 67 i?7 E < P ) • -1.3A?31373C8S7
E3 ■ •O0CCC(,pg29C1 E»3> • -1.3623068*7996

R ■ i.3on0
Ff0>«“7«7/2 "I*l3?6?‘»?9t935 El.fGM. -I*32l7c5255542
F ( i ) .  Egm + 1 * 2 / 2  » ” • 18 Rp,70 '5 6 6 o 7

') F? • -.00"27??6C4-i6 E<2) * -1 .32l977c-16033
F.3 .  *oOCCC681C7f.7 E(3> •  - 1 .32197c7q5272

R ■ 1.4QO0
F«0)»-7»7/2 -1.0.949*2246392 El.Fof.. -I.?84cl58425l3
E d >  » EGM ♦ Z * l / 2  •  
F? ■ -.nOO?S9*968ft7

Q  E3 ■ .*000006703770

o
R » 1*5q c 0
E 10)»*7 *7/2 -l*r.c927l h 

O  E d >  ■ EG* + 1*1/2 *
F2 « - • oOC?47p4C6-5
E3 ■ .000006861944

R ■ 1*6000

.o

o

-*189n73596t£i
E (? ) « -1.28427553938c
E<3> * -1.284268835611

t03l E1»Eo m * -1.243748949974
*• • 189477123943

E(P) » -1.24899619c6l9
E (3) » -1*248989628676

C
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9
I

« * ■  ■
> . < a p p e n d i x c .  p * P t

•  10 1»CC
• 10 2 «C C

r '
V . •10 3«C C

• 10 4 . C C
• 10 5 . C C

v . . ’ •  10 6 *CC
• 10 7 . C C
• 10 8 .C C

v . • •  10 9 >CC
• 10 1 0 . C C
• 20 1*CC

, * \
•  20 2 * C C
• 20 3*C C
•20 ♦ • C C

0 •  20 5 «C C
•20 6 .CC
•  20 7 . C C

V . . . “ •20 8 .CC
• 20 9 . C C
•  20 1 0 ’CC
•  3 0 1*CC
• 3 0 2 « C C
• 3 0 3*CC

f  ‘ J
•  3 0 4 . CO
• 3 0 5»C C
. 3 0 6«CC
• 3 0 7 . C C
•  3 0 8 . CO
• 3 0 9 . C C

0  , . • 3 0 1 0 » C C
•  4 0 1*CC
. 4 0 2 « C C
•  4 a 3»  CC
• 4 0 ♦  •CC
• 4 c 5*C C

O •  4 0 6 « c 0
•  4 o 7* CC
. 4 0 8 .C C

o • 4 c 9 . C C
• 4 0 1 0 * C C
• S o 1«CC

r\
S - ' •  S o 2 * 0 C

• 5 o 3*C C
• 5 0 ♦  •CC

o • 5 0 5  • CC
•  S o 6 « 0 C
» 5 o 7 . C C

o » 5 o • 8 . C C

o
0

r - i

■5198306215 . 3 1 6 4 6 9 7 2 9 2
' • 4 2 7 0 7 2 6 3 5 • 0 8 3 C 8 2 9 6 1 9
? ? 1 3 * 7 fc 5 6 5 • 0 2 C 2 6 1 5 3 5 2
•> ^ 55308371 • 0 0 5 C 9 9 5 4 5 5
" 0 1 4 3 0 2 5 6 3 • 0 C 1 2 2 C 4 8 2 C
9 C C 36986C 6 • 0 0 0 2 8 6 2 9 6 9
" 0 C 0 5 5 6 4 4 9 • 0 C 0 C 6 5 7 1 4 4
0 0 C 0 2 4 7 3 3 5 • 0 0 0 C 1 4 6 9 5 5
"0CCC6396C •C C 0 C 0 3 1 7 6 1
••(100016540 •0 0 0 C C C 6 5 3 7
•5?36C 41674 • 3 2 0 3 2 0 7 5 9 8
" 4 3 6 8 3 0 9 1 4 • C 8 4 0 9 3 5 1 4 1
'”? 1 6 hC2Cc’7 • C P 1 H 5 5 C 4 9
• •0 5 5 9 6 0 9 3 1 • 0 0 5 1 6 1 7 3 8 5
"r>14*t7l3J3 • 0 0 1 2 3 5 4 0 5 8
" 0 C 3 7 4 2 2 4 4 • 0 0 0 2 8 9 8 1 0 3
" " 0 0 3 6 7 7 3 3 • 0 0 0 0 6 6 5 2 4 7
0 0 0 0 2 5 0 2 5 3 • 0 0 0 0 1 4 8 7 8 0
"cCCC6 ^ 7 l 5 •CC0CC3216C
' • 0 0 0 0 1 8 7 3 5 • C 0 0 0 0 C 6 6 2 0
■ J ? 9 9 7 0 l7 t 6 • 3 2 6 7 9 7 8 5 1 9
' • 4 5 3 2 9 3 2 2 8 • 0 8 5 7 9 3 2 4 8 4
- ? 2 C 8 5 9 1 3 3 • 0 2 1 5 4 2 6 4 1 4
O n 5 7 o 6 1 8 c 7 • 0 0 5 2 6 6 3 1 9 3
" " 1 4 7 5 6 c  16 • C 0 1 2 6 C 4 9 4 6
0 0 0 3 8 1 5 8 6 3 • 0 0 0 2 9 5 7 1 4 6
" O C 0586771 • 0 C 0 C 6 7 8 8 5 9
0 n 0 C 2 5 5 l 7 6 • 0 0 0 0 1 5 1 8 4 2
""CCC659H8 •C C 0C C 32827
0 0 0 0 0 1 7 0 6 4 •OOOCC0676C
7 3 9 C 4 5 2 7 4 S • 3 3 5 9 9 C 0 9 C 6
" 4 7 6 7 6 1 1 6 6 • 0 8 8 2 0 5 6 5 5 7
" P 2 6 7 2 7 8 7 4 • 0 2 2 1 ^ 8 7 9 l 9
0 0 5 8 6 3 1 1 6 5 • 0 0 5 4 1 4 6 9 2 2
••0 1 5 1 6 1 8 4 8 • O C l 2 9 6 o 7 5 7
0 0 0 3 3 2 0 8 1 0 •C C03C^084C
f.-c 1C 1391c • 0 C 0 C 6 9 8 1 4 1
0 0 0 0 2 6 2 1 9 4 • 0 0 0 C 1 5 6 1 7 7
" 0 0 0 0 6 7 8 0 3 •0 C 0 C 0 3 3 7 7 1
CO C0017534 •CC0CCC6956
•5 4 0 9 9 5 7 1 7 9 • 3 4 8 0 2 4 2 4 4 1
0 9 0 7 6 6 4 6 6 2 • 0 9 1 3 6 4 1 6 5 0
" P 3 4 7 1 9 4 2 7 • 0 2 2 9 4 2 2 7 7 c
0 n 6 c 6 9 7 7 5 8 • 0 0 5 6 0 8 8 5 5 6
" " 1 5 6 9 6 2 6 3 • C C 1 3 ^ 2 6 1 4 8
? n 0 ^ 0 5 9 c C 8 • C 0 0 3 1 5 C 2 3 4
" r 0 1 G ^ 9 6 4 7 • C 0 0 C 7 2 3 3 2 1
ffP C 0271436 • 0 C C C 1 6 1 8 2 9
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I a p p e m o t x C .  p AR T ?.'• JVTEGPAL REPRE SEN T AT IO N RpSULT S POO

o • S o 9 - C C • C n C C C 7 C 1 9 £ •C C C C C 350C Cw
• 5 o 1 0 * C C • n n o o o i s i s ? • 0 C 0 C C 0 7 2 1 1

• 60 1*C C • 3 6 6 0 * C * 3 8 5 • 3 6 3 0 6 6 8 2 1 6

OO • 6 0 2 « C C • « 9 * 6 5 6 9 8 7 C • C 9 5 3 1 2 6 8 7 3
r - | •60 3 - C C . '•? * < * 7 8 C 2 C C • 0 2 3 9 3 * 0 2 5 3

0 • 63 *•00 •  *n63299<*<,<* • C 0 5 8 5 l * 3 3 3

• 60 5 . C C . - 0 1 6 3 6 9 0 9 1 • C C 1 * 0 0 7 2 3 3
• 6 c 6 - C C ' . < v t 0 * 2 3 2 9 8 9 • C 0 0 3 2 8 6 7 1 1

r-V ■ •60 7 * C C • o r . 0 1 C 9 * 6 3 9 • C C C C 7 b * 6 9 9

• 6 0 8 » 0 C • - n 0 0 2 8 3 o 7 c • 0 0 0 0 1 6 8 8 6 3

•60 9 . C C • 3 0 C O C 7 3 2 C 1 • C C C C C 3 6 5 2 5
Q 1 » 6 o 1 0 * C C • n n 0 0 0 l 8 9 3 c • C 0 0 C 0 C 7 5 P 7

• 7 C 1*C C • ■aa<*<*E5G56<. • 3 8 1 3 2 6 7 3 7 6

• 7 o 2 ‘ CC • o 9 9 « f l 8 9 5 3 < t • 1 0 0 1 C 6 3 1 9 8

0 • 7 o 3 ’ 0 C • - ? 5 7 c 9 * 5 c 6 • C 2 5 l 3 7 7 < * 7 3

• 7 c * * C C • r p 6 6 * 8 3 8 8 7 • C 0 6 l * 5 7 l 6 6

• 7 c 5 » c c • 0 0 1 7 1 9 2 5 3 9 • C C 1 * 7 11 6 7 5
• 7r, 6 . 0c •  n r .C * * * 5 9 < * c • C C 0 3 * 5 l 9 9 8

• 7 0 7» C C • 0 0 C 1 1 A 9 7 C 7 • C C C 0 7 9 2 6 5 1

• 7 o 8 » 0 C •  n o C 0 2 9 7 3 n • 0 0 0 0 1 7 7 3 5 *
: j • 7 q 9* CC • 0 0 C C C 7 6 S S * • C C C C 0 3 8 3 6 1

• 7 o 1 0 » C C • 0 0 0 0 0 1 9 8 8 2 •C O O C O C 7 9 0 5
• 83 1*C C • < . " ,6 5 7 6 9 2 3 1 • < * C 3 c 5 8 6 c 3 0
•80 2 » C C • I p 5 l 3 9 6 c < * 7 • 1 C S 8 1 2 2 1 7 *
•80 3» C C . « ? 7 l 8 8 7 9 < * 3 • C 2 6 5 7 C 1 5 1 5
• 80 * « C C • O n 7 0 3 0 9 < » 2 7 • C C6< < 9571*8

•80 5 * C C • " P 1 8 1 8 1 8 1 2 • C C l 5 5 < * 8 8 o 6

• 8 n 6 - C C •  0 0 0 ^ 7 0 1 7 6 3 • 0 0 0 3 6 * 8 2 0 1
• So 7 >C C • - P C 1 2 1 5 3 6 ? • 0 C C C 8 3 7 6 3 3

o • 80 8 « C C • 0 0 0 0 3 1 * * 1 8 • 0 0 0 0 1 8 7 3 9 7
• B() 9 . C C • " 0 C 0 C 8 1 3 f , 8 • 0 0 0 0 0 * 0 5 2 7

• 8 0 to«cc • O O O O C 2 1 0 2 6 • 0 0 0 0 0 0 8 3 * 9

o • 9 0 1 * C C •  < * 9 2 8 1 1 3 2 6 8 . < * 2 8 5 6 6 6 7 8 7

• 9 0 2 . CO • 1 1 1 9 2 3 7 4 3 5 • 1 1 2 5 1 0 6 3 8 3

• 9 0 3 . C C • " P 8 9 A 3 1 5 2 8 • C 2 8 2 5 1 P 0 2 *
0 • 9 0 * « C C •  007<»8<*61<*7 • C C 6 9 C 6 2 1 6 7

• 9 0 5 « c C •  » p 1 9 3 5 < * 9 9 5 • C C 1 6 5 2 9 7 6 5
• 9 0  * 6 . C C • O O C 5005 l< *5 • C 0 0 3 8 7 7 8 2 7

o • 9-0 7 « C C • o o C 1 2 9 * 3 1 6 • C O O C 8 9 0 1 8 8
• 9 3 8 * C C • 0 0 0 0 3 3 * 7 C 6 • C C 0 0 1 3 9 1 0 2
• 9 3 9 » C C •  00CCC8655<* • 0 0 0 0 0 * 3 0 * 2

o • 9 0 1 0 » C C • O 0 0 O C 2 2 3 6 3 • C C C C 0 0 8 8 6 2
1 * 9 0 1*C C . < . 6 3 6 3 8 8 6 7 8 • <*582C95<*o 5
1 * 0 0 2 » C C • 1 1 9 8 9 5 6 5 5 * • 1 2 0 2 9 6 1 7 9 8

o 1 * 0 0 3 » C C • 0 3 l C C * 6 6 5 9 • 0 3 0 2 C * * 2 5 6

1 * 0 3 A .C O • 0 0 8 0 l 7 7 l S 9 • C 0 7 3 8 2 8 6 2 *
1 •  0 3 5*  CC • " o 2 o 7 3 3 5 7 9 • 0 C 1 7 6 6 7 6 6 1

0 ■ t * 0 0 6 .00 • 0 0 0 5 3 6 1 6 * 3 • 0 0 0 * 1 * 3 8 2 7

c

o



*PP(rNOtX C. PaR t as IMtEGPaL PEPReSE*TATlQN Rp.SULtS 201
1 . 0 0  7 . C C  • ' , n G 1 3 8 6 5 C 5  . C 0 0 C 9 5 0 9 5 4
1 . 0 0  8 . 0 0  . 0 0 0 0 3 5 8 5 4 6  . 0 0 0 0 2 1 8 6 0 1
1 * 0 0  9 . C C  . ' ■ ' 0 0 0 0 9 8 7 1 9  . 0 0 0 0 0 4 5 9 3 1
1 . 0 0  i o . C C  * 0 O C 0 0 2 3 9 7 7  . Q O 0 C O 0 9 4 4 8

8  •  P . 0 0 0 0
E (0) »-7*Z/2 -.9it5o«c7E355 EI.ErH. » 1 . 1 C ? 4 4 6 6 7 2 3 8 1
F ( 1  > ■ E l . i  + 1 * 7 / c * - . 1 S c q 3 b 5 9 7 o 8 6
PP • -.000l9?ft63lfc1 E (?) » -1.10863933&SA1
F 3  » . 0 0 3 0 0 5 ^ 9 5 3 7 * .  E M )  •  - 1  • 1 0 2 6 3 3 f . 4 C l  6 5

MIJ LA.i B^A p u ! Cm P H ! ( 1 )
• 0 0 1*CC •3181149286 • 3 1 4 7 3 1 4 8 6 6
• 0 0 8 . C C . « » 2 1 4 8 C 7 9 C • 0 8 P E C 9 1 0 8 1
• 0 0 3 » C 0 •  r . ? 1 2 1 3 4 2 4 i • 0 2 0 6 8 6 6 3 7 2
• 0 0 ‘♦•CO . > ' r 5 A 7 8 c 2 6 6 • C 0 5 C ‘. 9 o 3 4 2
• 0 0 5 * 0 0 • 9 0 1 4 1 4 6 1 2 5 • C 0 1 2 C 6 4 8 1 1
• 0 0 6 . C C . ^ o C 3 6 5 3 o l c • 0 0 0 2 8 ? 5 h P1
• 0 0 7 * CO •  c r . c o 9 4 3 3 3 i • C C 0 C 6 4 7 4 2 2
• o o 8 . C C • ', O C 0 2 4 3 6 C C • C 0 0 C 1 4 4 5 1 5
• 0 0 9 . CO ’ 0 0 0 0 0 6 2 9 0 6 • 0 C 0 C C 3 1 1 7 0
• 0 0 1 0 « 0 C • ”' p C 0 C 1 6 ? 4 4 • 0 C 0 C 0 C 6 A 0 0
• 1 0 1 * C 0 • 3 1 9 3 6 6 8 3 2 6 • 3 i 6 o l o 4 4 o 7
• 1 0 2 » C C . - ' a 2 4 7 1 2 c S 2 • 0 8 2 8 4 4 2 4 9 9
• 1 0 3 « C C • n ? 1 8 9 6 8 6 7 c • 0 2 o 7 7 c 7 4 3 4
• 1 0 <♦•00 • p p 5 4 9 9 5 7 4 4 • C C 5 C 6 9 6 C C 9
• 1 0 5 * 0 0 . " 0 1 4 2 0 1 7 6 9 • 0 0 1 2 1 1 4 0 9 2
• 1 0 6 * C C . " r C 3 6 6 7 3 7 9 • C 0 0 2 3 3 7 C 6 6
• 1 0 7 . 0 0 '  • 9 o C 0 9 4 7 o 4 2 • 0 0 0 C 6 5 0 C 9 1
• in 8  «CC • “i ( l 0 0 2 4 4 5 b 8 • C C 0 C 1 4 5 1 1 5
• 1 0 . 9 * 0 0 ~ . 0 ( 1 0 0 0 6 3 1 5 3 • 0 0 0 0 0 3 1 3 0 1
• 1 0 10« C C • ' 'O C 0 C 1 6 3 C 8 • 0 0 0 C 0 C 6 4 2 7
• 8 0 1 * 0 0 • 3 ? 3 i 4 3 i i 6 2 • 3 1 9 8 6 5 0 6 3 7
• 8 0 2*  CC • - A 3 4 4 6 5 2 7 8 • 0 8 3 8 5 4 3 0 4 b
• 80 3 * C 0 • 0 P 1 5 4 8 7 2 7 6 • C 2 1 C 8 4 2 1 2 5
• an ‘♦•CO • * ' 0 5 5 6 4 6 1 3 4 • 0 0 5 1 3 1 5 7 7 1
• 8 0 5 . 0 0 •  9 ( 1 1 4 3 6 9 7 2 2 • 0 0 1 2 2 6 8 5 7 7
• 80 6 . 0 C • " C C 3 7 1 0 7 5 C • 0 C 0 2 8 7 1 9 6 6
• 8 0 7 * 0 0 •C0005588A8 • C 0 0 C 6 5 8 1 2 7
•80 • 8 . 0 C • 0 ( 1 0 0 2 4 7 4 5 1 • C 0 0 C 1 4 6 9 2 1
•80 9.00 '  * 0 0 0 0 0 6 3 9 0 0 • 0 0 0 0 0 3 1 6 9 4
•80 1C‘CC • '■ 'PCCC165C1 • 0 0 0 0 0 0 6 5 0 9
• 3 0 1 * C 0 • 3 ? 9 5 1 ‘t 9 l 6 c • 3 2 6 3 4 6 3 3 0 6
• 3 o 2* CC • -a5o9 i9i»89 • C 8 5 5 5 3 2 3 6 4
• 3 0 3 * 0 0 •  0 8 1 9 7 3 6 2 9 7 • C 2 1 4 5 C 5 1 5 6
• 3 0 ‘♦•CC •Oo567A3375 • C C 5 E 3 5 7 9 5 1
•  3 0 5.Q0 • 0(114653q 67 • 0 0 1 2 5 1 2 2 0 4



CM

'*»•
CM

C

r;,

o

o

o

o

o

o
o

. 3 0 6 . C C • " 0 C 3 7 8 3 3 1 9 • 0 0 0 2 9 3 0 6 1 9

. 3 0 7 . C C • 0 0 0 0 9 7 7 1 3 7 • 0 0 0 0 6 7 1 6 2 6
• 3 0 8»C C • O O C C 2 5 2 3 3 C • 0 C 0 C 1 4 9 9 5 3
. 3 0 9 « 0 C • h o C 0 0 6 5 1 6 c • * 0 0 0 0 0 3 2 3 5 4
• 3 0 10« C C • " 0 C 0 C 1 6 8 2 7 • 0 0 0 0 0 0 6 6 4 7
. 4 0 1 * 0 0 • T » 8 5 9 8 6 o 6 9 • 3 3 5 5 4 9 6 1 3 5
• 4 0 2«C C • '> 4 7 4 3 7 6 6 0 4 • C8 7 9 6 4 5 7 8 5
•<»0 3«C C • » ? 2 5 7 9 3 7 3 6 • C 2 2 c 5 5 5 o i 6
• 4 0 4 • CC • Cp,5 8 3 0 7 6 1 2 • C 0 S 3 8 3 6 5 7 7
• 4 0 5 * 0 0 • n p l 5 0 5 7 o c 6 • 0 0 1 2 8 6 6 2 3 7
• 4 o 6 . C C • C P , 0 3 8 8 8 2 3 c • 0 0 C 3 C 1 3 7 5 9
• 4 0 7»C C • P P 0 1 0 0 4 0 7 3 • 0 C 0 C 6 9 0 7 4 8
• 4 0 8«C C • o -> C0?5 9 ? 2 6 • C C 0 C 1 5 4 2 4 3
'•40 9 * 0 0 • O n 0 0 0 6 6 9 5 6 • 0 0 0 0 0 3 3 2 8 7
. 4 0 1 0 « C 0 • C 0 C 0 C 1 7 2 9 c • C C C 0 0 C 6 8 4 1
• 5 0 1 * 0 0 • 3 5 0 5 6 0 9 4 8 6 • 3 4 7 5 9 6 0 9 3 0
• 5 0 . 2«C C • - > 9 0 5 2 6 7 4 3 3 • C 9 l l 2 l 8 2 0 5
• 5 o 3 « 0 C • 1 P 3 3 7 7 0 7 9 8 • 0 2 2 8 4 7 4 9 3 7
• 5 0 4 - C C • 0 o 6 o 3 6 7 5 6 c • C C 5 5 7 7 1 6 C 6
• 5 c 5« C C • O p l 5 5 8 8 9 5 4 • 0 0 1 3 3 2 9 3 2 0
• 5 q 6*C C • ■>oC4C25597 • 0 0 0 3 1 2 2 4 3 6
. 5 0 7 . C C • 0 0 0 1 0 3 9 5 4 6 • 0 0 0 0 7 1 5 7 2 1
• 5 0 a*cc • f > 0 C 0 2 6 f i4 4 6 • 0 0 0 0 1 5 9 8 3 9
• 5 o 9 « C 0 • 0 0 0 0 0 6 9 3 2 2 • 0 0 0 0 0 3 4 5 0 1
• 5 0  . 10« C C •-> -> 0 0 0 1 7 9 0 1 • C 0 0 C C C 7 C 9 2
• 6 o l»oc • 3 6 5 6 2 1 5 4 8 1 • 3 6 2 6 5 4 8 2 8 5
• 60 2«C C • ■ >9 4 4 1 5 9 c i 7 • 0 9 5 C 6 8 9 5 5 2
• 6 q 3 . 0 C • C ? 4 3 8 1 3 9 2 5 • 0 2 3 8 3 7 4 2 4 3
• 60 4 • CC • - > 0 6 2 9 6 1 0 3 6 • C C 5 8 1 8 9 2 4 7
• 6 o 5 * C C • 9 0 1 6 2 5 8 6 7 8 • 0 0 1 3 9 0 7 5 4 8
•63 6» C C • 1 0 0 4 1 9 8 5 4 3 • 0 C 0 3 2 5 8 C 2 1
• 6o 7« C C • 9 O C 1 0 8 4 2 C 6 • 0 0 0 0 7 4 6 8 4 1
• 60 s«cc • i n 0 0 2 7 9 9 7 9 • 0 0 0 C 1 6 6 8 0 2
• 60 9 . 0 C • 0 0 0 0 0 7 2 3 0 C • 0 0 0 0 0 3 6 C 0 8
.60 1 0 . C C • - > o 0 0 0 1 8 6 7 C • 0 C 0 C 0 0 7 4 0 3
*70 1*00 • 3 R 4 o 5 6 8 9 c 6 • 3 8 0 9 3 5 4 3 6 2
• 7 0 2«C C • - > 9 9 1 7 6 5 3 3 2 • C 9 9 8 6 H 8 5 9
• 7 0 3 * 0 0 • 9 2 5 6 1 0 7 4 9 3 • C 2 5 C 3 9 0 C 9 9
•7 0 4 . 0 C • « r 6 6 1 3 5 6 5 3 • 0 0 6 1 1 2 2 3 7 5
•7 0 5 . CO • 0 0 1 7 0 7 8 4 7 2 • 0 0 1 4 6 0 8 5 6 4
•7 0 6«  CC • 1 0 C 4 4 1 C 2 4 1 • 0 0 0 3 4 2 2 2 3 8
• 7 0 7 « C 0 • 9 0 0 1 1 3 8 8 7 4 * 0 0 0 0 7 8 4 4 8 3
• 7 0 8 • CC • - P  C 0 2 9 4 f j 9 6 • 0 C C C 1 7 5 2 0 9
• 7 0 9 . 0 0 • 9 9 0 0 0 7 5 9 4 6 • C 0 0 C C 3 7 8 2 2
• 7 0 10* C C • 9 0 0 0 0 1 9 6 1 2 • 0 0 0 C C C 7 7 7 6
• 8o 1*C C • 4 o 6 2 C 5 4 i 5 3 * 4 0 2 6 9 3 3 9 9 4
• a o 2 - C C .  1 p 4 8 9 6 0 3 4 5 • 1 C 5 5 6 5 8 0 0 5
• a o 3 . CO ' • 0 ? 7 o 8 7 7 l 8 8 . * 0 2 6 4 6 8 9 6 7 0
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A P P e W t x  C, Part ?: IVTEG9AL Re P rESe Nt a t IP^ Pe SULj S 2C3
•80 *.CC .->0699*9690 •006*611039
• 30 5«CC • .nn 18C63386 •0015**1676
• ao fc.cc •9CC*66*58c •CC036171^0
• 80 7.0C .900120*553 •0000829100
• ao 8.CC • ->00031 l05fc •CC0C1«5152
• 8 0 9»CC *nc00C80325 •0C0CC39962
• 8 0 10* CC •">OC0C2c 7*3 •CCCCCC821*
•90 1*CC •*32*737287 •*2823*0**1
•9c ?*cc •111679*052 •112263223c
.90 3»CC •928839*155 •0281*72711
• 90 *.CC .107**73166 •CC687C3CP1
• 90 5*0C .f>nl92315Ct •CC16*17992
• 9o 6«CC .i -iC*966227 •CCC38*53*6
•90 7.CC •9001282**8 •CC0C881231
■90 a.cc •irC033117p •CC0Cl967*2
• 90 9.CC •OPC0C8552C •CCCCC*2**7
• 9a ic;*cc • »-> COC?2o 8* •CC0CCC8719

1*00 1-CC •«A33**069* •*579172308
1 *00 2*CC •1196511757 • 1200*82533
1*00 3*0C •030897997* •030097*630
1 *00 “ •CC •ip79789i23 •0073*5*8*8
1*00 5*CC • -in2060*262 •0017550589
1-00 6.CC • ->p.c53?072c •000*109673
1*00 7.CC •0001373991 •00009*1512
1*00 8-CC • ->->0035*811 •O00C210108
1*00 9»CC . .000009162* •00000*5302
1*00 ic.cc • ->0 C0C2366C •CC0CCC9297

R ■ P.lOOO
E(0>. -7*7/2 ' •(=93r;77«87656 EI.Eq m . •1»C781*6*15*7S
E ( U ■ ♦ 2*7/2 * ••18*568927822
F? » -•O0Cl83F6e-33 2(3) * -1•c7933c8779lt
E3 • • 000CC5?596“9 E M )  » -l.C7832sCl8263

*9

R ■ ?«?ooo
P(0). -7*7/2 *• j.7el37?3fcl£9 El«E.Gt-» -l.CcR2l3gS85l*
F.C1) • EG« ♦ .2*7/2 • -.189076612325
E? « •T,00l7579c3l3 EfP) • -l»c5 5389696826
E3 . •00000502933* E<31 ■ -1.05538*667**3

R ■ P.3000 .
E (0) ■-7*7/2 -• 25cCi039fc9C2 E1«F.Gm » -1>0335*9**820*
E( 1) • E6s ♦ 2*7/2 • -.181*89051302



appendix c* °*rt ?s integral sepResentatibn Results 2 0 *
F? ■ -.-ICO) 68**6651 E'P) ■ -l.C33717S9*P55
F3 ■ .r,COGC*ao7357 F *3) * -1*033713087*98

R ■ ?.*OflG
F(0)«-7*7/c -.*33p ~?=1E6*8 El*t3>;« -1.C13C6273*E95
Ell) ■ Er,M ♦ 2*7/2 • -.17aaP8816c*7
F? » -•cC0lfcl77fel<.* EfP) » -1«C1322*9110*1
F.3 m .000CC*e9522* E(3) * - 1.C13219915817

P ■ ?»5fio0
F(0)»-7*7/? -.Fl£5=7?35t3 l E1*Eg m « - .oSS^^aalfiS
F.I1) ■ Er,M * 2*7/2 * -.17*11*5*9058
F ?  «  - . c G 9 l 5 5 7 5 l 9 \ *  E ( ? )  .  7 . 9 9 3 8 2 7 5 * 0 1 * 3

E3 » .000CC*393&i7 E(R) » -.9938231*6325

R • P«6no0 ’
F. (0) »-7>Z/2 ••79eS''"‘*2^o2g E1»Egv » - •9 7 s 3021C93£)?
Ell) ■ Eg* ♦ 2*2/2 • • • 17*361680*3*
F? > -•n09l5c?379-.i. Ef?) * -.975*52**73*6
E3 « .o03GC*?03*09 E(3) • -.975**82*3937

R * ?.7ono
F (0) *“7*7/2 “ .7833;3P7i;fi75 E1»Eq «, -.957885876306
Ell) • Er m ♦ 2*2/2 « -.17*583000631
E? ■ -.r;001*5*9i-.2*6 E (P) « -.95803137*552
E3 * . .00300*023922 EI3) • -.958027350630

R * ?.8oo0 .
F 1 0 )  * - 7 * 7 / ?  “ . 7 6 ^ 5 7 ’ ’ 1 3 6 6 7  El.EQ*-'* -.9*13 6 1 2 3 * 2 7 0
Ell) » Eg m ♦ 2*7/2 » *.17°7891206C*
F? ■ -.0031*1197561 EfP) • -.9*1502*31831
E3 « *000003855079 E|3) • -.941*98576753

R ■ P.9000
F|0)* -7 * 7 /2  * .7 5 * 6 = P 8 2 i* 8 i E I .E 3M. - .9 2 5 6 7 1 6 6 * 7 0 9
Ell) ■ EG* + 2 ,7 /2  ■ - .  17-9888*3228



§] A p p e a r *  c .  ?: integral =epkesentatibn results 2 0 5
F? ■ “ •r,0nl37i.cl37A Ef?l ■ -.92b8c9o665?5
F3 ■ .O00CC3A96501 Ef3J ■ • • 92580537CCA*

I

X • p  » 3 * o o n o
F(0>»-7*7/2 *.7*lK7=95S>a22 El«E5M» -•91C76=*2*38=
E M )  • Efiv + Z » 7 / 8 « -.169139*6**63

S' E? « -•r.Gll3*r733H? Ef?l ». -.910899=02728
E3 ■ .0000035*7772 El3l ■ -.91089595*956

V MU LAM.BrjA o * I  Grt PHim
•00 1 CC ••= 7 8 5 7 2 7 7 8 •1 9 5 6 1 8 C 2 B1
•0 0 2 CC •0 3 1 8 * 1 6 * 6 8 •0 3 1 6 6 * 8 7 -*
•0 0 3 CC . — 5 1 2 * 3 5 2 7 •0 C * 8 c6 6 8 * 7
•0 0 A CC • (•-0 8 2 * 6 7 * * •C C 06988973
•0 3 5 CC • •VC,l327lfc8 •CC0C975996

C • 00 6 CC •11C 02135E * •OOOC129952
•00 7 cc •-rO O C 3*373 •CCCCC16175
• 00 8 CC •O -C 0005532 •C 00C 0C 1795
• 00 g cc • HCCC0C89C •C 0 0 0 0 0 0 1 5 3
•00 10 cc • « inC 0C 001*3 •COOCOOOCC2
•1 3 1 CC . •1=3*C 5988£ •1 9 7 2 2 7 0 8 8 2

: o •1 0 2 CO •0 3 2 0 9 0 8 8 * 5 •C 31S25257*
•1 0 3 cc . —  516**631 •C C *8*63256
•1C * CC • 11.C831129* •0 0 0 7 0 * 6 9 2 5
•1C 5 cc • — 0 1 3 3 7 5 5 7 •C 00C 98*153
•1 0 6 cc • ip C 0 2 1 5 2 5 6 . .C 0 0C 131093
•1 0 7 cc • -PC C 03*6*2 •CC0CC16315

■ o • l o 8 cc •1C C 0005575 •0000C C 1811
•1 0 9 cc •-rC C 0 0 0 8 9 7 •C 00C 00015*
• 10 10 oc •ercoooci** •0C0C0000C2
•2 0 1 cc •3 -+ lC 3 9 * 6 6 •2C 2C 967665

k •2 0 2 cc ..1 3 2 8*69382 •0 3 2 7 1 3 3 0 9 6
-4 •20 3 cc • ->.-52861366 •C C *9662803

0 • 20 4 CO •C rC 8 5 o 7 lc 7 •C C 072222*6
•2 0 5 cc • "C1369q69 •CC010C88*1
•2 0 6 CO •1 1 C 0220328 •C 00C 13*382

0 • 2o 7 cc • '" 0 0 0 3 5 * 5 8 •CC0C016738
•2 0 8 CO •0rC 0C 05706 •COCC001860• 2q 9 cc • — 00000918 •OCOOCOC159

0 • 20 10 cc • nr.C 00001*8 •CC0CC000C2
• 3o 1 oc •= 1= 1083636 •2 1 C 3 5 5 9 1 5 7

' *30 2 00 •1 3 * 1 3 5 1 0 8 2 , «c3*0*98976
0 •3 0 3 cc « - '5 * 9 3 * * < t9 •C C 6 l6 9 6 8 ]3

• 3o * 00 ■ • — .088*0733 •C 0 0 7519381
•3 0 5 cc • — C l* 2 2 7 6 c •C001C5C6*2

0  • • 3q 6 CO .•1 1 0 0 2 2 8 9 6 8 •C C 0 C l* 0 0 l2

0

> .. , . . . . . .

o
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CO 
tr! 
w*
CV

o«w'
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• 30 7 CC • "r.C0G36848 •CCCCC17453
• 30 8 CC • ."nC0CO593c •00C00C1942
•30 9 cc • 22.00C00954 •C00CCC0167
• 3o 10 oc •"nC 0000154 •0C0C0C0003
•*>0 1 cc •??3 6 8 7 o 9 7 9 •2222238334
• 40 2 oc •O 359985o l7 •0359705740
• ‘to 3 cc •2057933253 •CG5461855C
• <►0 4 cc •0009323338 •0C 07945895
• 4o 5 cc •2OC150C427 . •C C O ll10576
• 40 6 oc •no00241467 •0C0C148C7C
• 4o 7 cc •20COC3686C •0CCC018472
• 40 8 oc • oo00006254 ■ *0000002059
.4 0 9 cc •3OC0C010C6 •C0CCC0017S
•*»0 10 cc •OOC0000162 •COOCCOOOC3
• 5o 1 cc •2092276183 •238C 171399
• 5o 2 cc •0 38499475c •0385266488
• 5 q 3 cc •20*1^58129 • C0585G‘*939
• 5o 4 cc .0009971071 »00085127o5
• 53 5 cc •2001*04668 •0C 01190H 1
• 5o 6 oc •0OC0258243 •00CC158740
• 52 7 cc •2200C4156C •0CCCC19817
• 50 8 oc •OO00006688 •OOOCC02212
• 50 9 oc •"2C 0C 01076 •CCCCC00192
• 50 • 10 CO •2O 00000173 •000CC000C3
• &0 1 cc .a s9 2 4 9 9 7 c c •2581595619
• 6o 2 OC •"4 1 7217201 •0917367958
• 6o 3 cc •00*7143766 •CC63458894
• 6o 4 OC •O o lo8o56c7 •000923441C
• 6o 5 cc .•22C1738972 •C 001291203
• 60 6 oc •0000279857 •0000172265
• 6o 7 cc ."o c o c 4 5 o 3 8 •OOOCC21514
• 60 8 cc •OOC0C07248 •000C0C2403
• 60 9 cc • 2O 00001166 •0CCCCCC2C9
• 60 10 oc •2nC 0000188 •CCCCCC0CC4
• 70 1 cc .2 8 4 4 2 4 1 7 7 3 •2831948323
•70 2 cc .,2457730657 -.0 4 5 8 3 9 1 4 1 1
•70 3 cc ." "7 3 6 6 3 6 9 4 •CC69612445
•70 4 00 .2 0 1 1 8 5 4 8 7 5 •001C 129730
• 70 5 cc •"0 0 1907834 •CCC1916362
• 70 6 CO •0nCO307o3? •0000188957
• 70 7 cc • "OC0C49411 •C0CC023598
•70 8 oc •2PC 0007952 •000CC02635
• 7o 9 cc • "OCC00128C •C0CCCC0229
• 70 10 cc •20C00002C6 •00CCC00004
• So 1 cc •3155926656 •313303C 423
• 80 2 CO •05C 7890854 •0507939150
• 80 3 cc •"0 8 1 7 3 6 0 9 5 •CC77130675
• 80 '4 cc *0013153986 •0C 11222055

o

o



APPeVlTX C. P arT 25 l'lTEG!,M- REPRESENTATION 
.80 5.CC *"002116903
. 8 0  6«CC .00003*0678
•8o 7«cC ."PCCG54326
.83 8.CC .OOG0008R23
• 30 ‘••CC ."OG0C0142C
.30 10*00 .onOOOOC229
«9o 1 *CC .-5637984516
•90 2«CC ."569376343
.9: 3.CC ."091631102
.90 *«CC .9014746413
• 9o 5.CC «"r02373l76
.90 6>GC .9000381921
•90 7.CC ."OC0C61463
.90 8.CC *0000009891
•90 . 9«CC ."000001592
•90 10.CC *0000000256

1*00 1*CC .4003200470
1*00 . 2*00 ."644244663
1.00 3«CC • "103679340
1»00 4*00 .ppl6685446
1*00 5»CC .""02685229
i«oo 6*cc '•nncol‘32i4o
1»0C 7»cC ."OC0C69545
l.OC 8.CC .0000011192
1*00 9«CC ."OC00018C1
1*00 10*00 .0000000290

results 2 0 7
CCC1568719 
000C2C9204 
CCCC0261JC 
000CC02912 
CC0CCC0252 
OOCCOCOCC4 
3=c620933C 
0567867441 
CCR6216603 
CC12540120
0001752114 
0000233482 
CCCC029102 
CCC0003238 
:CCCCC0278 
CC00C000C4 
3952667827 
0639826888 
0C97117178 
0C14118844 
0001971205 
0000262365 
CCCCC32636 
0C0CC03616 
CCCCC00307 
CC00000C04

r ■ 3 . 1 0 0 0
E(0)»-7»7/2 -.7?9t95c26533 El.EQr„ -.896595c47l72
E {1 ) • EIn ♦ 1 * 7 / c * -.167397018639
E? « -.000131195282 E(?) ■ -*896726342454
E3 ■ *00000340647? E<3) a -.896722833983

R a  3,200.0
E(01a-7*7/2 -.717500422440 ElaEQ^a -.883116901560
Fill a  E-->. Z»Z/2 * -.169616479121
E? a  -.000128722035 El?) ■ -.883245623645
E3 a  •000CC3?78139 E<3> » - .8*3242345456

R a  3,3000
F(0)a-7*Z/2 -.706438874269 ElaEGHa -.870290797481
E l l )  a  E r ,*  ♦  Z - 7 / 2  ■ - •  1 6 - » a 5 l 9 2 3 2 1 2
EP a  -.000126629110 E|?) • -.870417426591



0  AP P E NOl V C .  PART ? :  IMTEl iRAL REPRESENTATION RESULTS SOSon * • O O OC C S l ' ’ 6 ^ ? 3  - * 3 )  •  - * P 7 c < n 4 2 7 c o * 2

R ■ 3 . - 0 0 0
E(0)b-7b7/2 -.69597P966457 EI.EGJ'b - .85807963677?
FC i ) » EC.-- ♦ Z«?/£ * • •  1 6 ? ic ^ -* s 3lE
F? ■ -.0C012Aj!*S75$a E»?) ■ -.»5gSC45S4360
E3 a .O00CC3CA31C3 C(3) » -.858SC1481S5S

I . . ’
R ■ 3.5COC
FrO)«-7»7./2 -•t86c6E!717s97 Ei.Eqj/,. -.846449102219 

O  E(i) ■ e<y ♦ * -.I6*3e33849?s
Ep ■ -.r,00l23-695b t EfP) ■ -.8-6572571769
E3 » .O0OCCP937555 E»3) • -.84fc569fc34214

R « 3* 6COO
F(0)b -7*Z/H -.£76683189832 EIbE q m b -.835367360733
F l l )  b P 5-  ♦ « - . 1 5 * 6 8 4 1 9 0 9 0 1
F? . -• COO 1233**7779 Ef?) b -.835489728512
F 3  b • '■ .0 0 0 0 3 * 3 9 5 7 3  E f 3 J  b - . 8 3 5 4 8 6 6 8 9 0 0 9

R b 3,7009
C’ F ( 0 ) - - 7 - Z / 2  * . £ 6 7 7 3 1 . 1 8 6 1 2 o  E I bEqmb * « 8 2 4 8 g4 9 1 6 7 7 c

f i l l  a F - v  ♦ l * i / c  a - . 1 5 7 - 1 * 7 3 0 6 5 0  
F? B - . r , 0 o l 2 l - 9 5 7 3 ?  E 1 ? )  ■ - . 8 2 4 9 2 6 4 1 2 5 5 1

O  E3 a •000CC371*?5';>b E f 3 )  a . . ?? l la ? 3 fc63 g 6 3

c
R a 3 . 8 0 0 0
E(C)--7*Z/2 -.£59363950588 EIbEg m b -.814734192&7-
P d l  a F r y  ♦ Z*7 / 2  •  -.15*3642-1966
FS b -•000l2cR883i*0 E«?) a -.8l4855c8c9l4
F3 a •nCOCC3£6'‘55o E '-,) * -.814852416364

C  R ■ 3.9000
F ( 0 ) » - 7 » Z / 2  - . 6  5 1 3 8 3 9 1 9 1 8 5  E I bEq. -b -  . 8 C 5 1 S 9 5 3 S S 7 S
E ( l )  b F y  + l * m  a - . 1 5 9 7 - 5 6 1 3 0 6 7  

C  E? a -*00012069914c E(P) a -.8o525cc31412

o  '  .

o  •. , v .  .

o  ■   ' '*



appen'ux c. part p; imtecpal representation results 2 0 9
E3 ■ -OCOCCP1 “67^.7 E«P) « ».?.052*7***6r5

S ■ A.CCr.O
ECO) »“7*Z/2 -.6*3Sll<.95R79 EJ.EGm - -.795966927219
E (1) « Er,-. • l * \ / c  » -.15P155*313*C
E? « " -O00l2o?C*695 E f P ) ■ --796CR723191*
E3 ■ •nOnoC?F! = ; ? P  E / P )  •  --796C«*716S32

LA^'iyA P m I CM PHI(1)
OO 1-CC -1P8576959C •1268292817
00 2-CC •"1329061*3 •C13C180891
00 3-CO •nnl3738109 •00123188*9
03 *-CC •OOC1*20Q67 •CCC1C96725
00 5-CO •00001*6788 •CC0C0912*6
00 6-cC •"000C15173 •CC00CC6370
00 7-CC •OO0CC01568 •000C0C0*2*
00 8-cc • ‘'OCC0GC165 •OCCC0COC13
00 9-CC •9000C00017 -•C0C00C0C02
00 10-CC •"OCCCOOOC2 --OCOCOCOCOl
10 l-OC •130270732C •1286118*05
10 2-CC • "1 3*6569*5 •C138C11366
10 3-CC •001391908* •0012*93075
10 ‘-•OC •"001*3877* •COOll12*07
10 5-cC •00001*8722 •000C092575
1 3 *•00 •''0CCC15373 •OCOCOC697*
lo 7-CC •CO00001S89 •000C0C0*31
n 2-CC .".1C0C0CI6* •0C0CCC0013
lo 9-CC •OO0OC00O17 --O0OCOCOO02
lo 10-CC -"nCOCOOOCS --C00CCC0001
20 1-CC •135*396637 •13*0352129
23 2-CC •-139999915 •0137580*10
20 3-CC ."nl6*7137i •0C13C22999
20 4-CC •"001*95862 •C0C1160083
20 5-CC •000015*623 •C00CC9661*
20 6 - C C •"PC0C15983 •C00CCO7288
20 7-CC •OO0OGO165P •000CC00*52
20 8-CC •"PC0C0C171 •000C00001*
20 9-0C •cnoocoooia --C000C00002
20 10-CC •"0C0C0C0C2 -•OCOCCOOOOl
30 1-CC .1**35112*2 •1*333C3*15
30 2-CC •"1*9211*2* •01*712*829
30 3-CC •0015*23537 •CC13930735
30 ‘♦•CC • -.-0159*285 •0CCl2*l67c
30 5-CC •000016*796 •000C1C3515
30 6 - C C •"000017035 •C00CC0782*
30 7-cC •OOCCC01761 •0CCCCC0*88



o APPp'Orx C, P*Rt 2 1 INTEGRAL PEPp ESe K t a t IBN «FSULtS 210
o
tv

• 3= 8.CC • 11.CCC0C18 2 •CCCCCC0C15
• 30 9«0C •1000000019 ••OOOCCOOC02
• 30 10.CC •33X0000002 -•CCOCCCCCOl

CV • 40 1»0C • 1t;746607c9 •156B950752
• <*0 2«CC •1162767951 •C151C52576

0 • * 0 3«0C •i p 16824834 •0C15254372
•*3 4«CC •33X1739133 •0CCl38C"*73
• 40 5*00 •1100179769 •COOCl13539

0 • 43 5«CC •0cC0Cl«582 •CC0CCC8599
• 40 7.0C •1100001921 •CC0C0C0539
• 43 8-CC •31X000C199 •0CCCCCCC18

.'"’N •<*0 9-cC •1100000021 -•00CC0C00C2
• 43 10«CC • n.cocococ? -•CCCCCCCCCl
• 5o 1*00 •1754628922 •1753139631
• 5q 2*CC •~18l37o7c5 •0179963c 34
• 50 3*00 •1118747747 •0017049866
• 53 •“•CC . .13X1-37898 •CCCl52l3i*<‘

fS: • 53 5.CC •lnC02003l5 •OOOC127C71
• 53 6*cC •11C00207C6 •CCCCCC9639
*•50 7.CC •110000214c •0C0C0C0607

• • 53 8.CC •31C0CC0221 •CC0CCCCC20
• 5o 9.0C • 11.00000023 -•0OOCCCO002
.53 10* 3C .-iCOCCOOCP -•COCCCCOOOl

{ ! • 60 1*00 - .1992724983 •1993868883
.63 2«CC .1PC5982CCC •C2C4676366
• 6o 3*00 •1121291741 •0019393758
• 6 j 4*cC .ilC2230863 •0CCl73c?16
• 60 5.CO •HCC227497 •00001^*838
. 6 3 6*CC •ilCCC’23516 •CC0CC10980

0 • 6 3 7.0C •nocco2*3i .•000CCC0692
. 6 3 8 .CC *"rC0C00251 •OCOCOOCC23
• 6 0 9.CC •11C0C00C26 -•0CCCC0CC03

C ' .63 10.CC .11C0C000C3 -•CCOCCCCCCl
• 7o l.CC •23C1264735 .23C1877716
•7C 2*CC •i?37£74828 •0236273178

0 • 70 3*00 • H245884C7 •0022386852
.7.; 4.CC • HC254163C •0001997916
• 70 5-CC •11C0262721 •C0CC166929

r • 7a fe.cc •"iCCC27lb7 •CC0C01267C
.70 7.CC •11C00028C7 •0CCCCC0798
.70 a.cc •ilCCCOOSSc •CC0CC00C27

o • 70 9.CC • HC0C0C03C -•C0CCCCCCC3
• 7o 1C*CC .iiC0CC0CC3 -•CCCCCCCOCl
• 8 0 1 * 0 0 •?6962o78l7 •269C152371
• 8c 2* CC •»?786989c 9 • C276146‘*35
• So 3.CC ■ *1028808270 •CC26159C13
• 8 0 4. cc •"1C2977824 •CCC2333576

o • 8 0 5*CC •ioC03078o9 •CCCC194831

o  

o

o



□ APPf NO tX 0, Pa^T 2! I'JTEOBAL REPRESENTATION Results 2 1 1

• 80 6. OC •"rC0C31817 •CCCCC14767
• 80 7.CC •rnC0003289 •C000000927

0  . • 80 8.CC •"OC0CC034C •OCOCCC0031
• 80 9«CC •OO0OC00035 -•0C0C0C0C04
• 80 10*00 •"000000004 -•0CCC0CC001

0 • 90 1*CC •3197983199 •3176578984
• 9o 2*C0 •"33CS65924 •0326068357
• 90 3*CC •0034169607 •0030875356

r \
w.,' •90 4-CC . •OOC3532olC •0002752157

• 90 5.CC •OnCC365o93 •0000229466
• 90 6*CC •"OC0C37739 •0000017347

0 • 90 7.0C •OnC00039Cl •CC0C001C83
• 90 8.CC ."r)C0C0C4C3 •C000000034
• 90 9.CC •0000000042 -*0000000005

0 • 90 10.CC •"OCC00G0C4 -•COOCCOCCOl
1*00 1*00 *3832545894 •3782777917
1 *00 2*CC •"396158765 •C3882759C3

0 1*00 3*00 • nn‘»09'»9742 •0036744147
t«00 4*0C . •"0C4232852 •0003271621
1*00 5.CO •  onoo'iS/ss? •000C272245

0 1.00 6-CC • "OC0045227 •00CCC205C5
1*00 7.CO •00C0C04675 •000CC01268
1 .00 8-CC .""C0C00483 •OCOOCCOC38
1.00 9.CC •encooooosc -.OOOCOC0006
1 .00 10«CC •""COOOOOC5 -•CC0CC0CCC2

i  }
R ■ 4 • lono
F(0>«- 7*7/2 -.^366*3 8 5-719 E i «F.gN» • •787223880310

0 E(l) • EGm * Z«2/2 « -.150994025591
FP . -.n00l2n?alnc'5 212) • -.7R7344161p35
E3 ■ •O0OCC3449C7? E 13) ■ -.787341712763

o

q  r ■ 4,2000
E(0)«-7*Z/2 ■•»?95i776‘tSSi E i .Fg v . - *778879267265
E (li • Eg« 4  2*2/2 • ••14°c61502965

Q  F2 » ••GOJl747o3 1<*P E(P) ■ * • 77Sc5397E4C7
E3 « *003022^90976 E,3) * -»779031384431

O  . ■

R ■ 4.30O0
O  E(0>»-7»7/2 -.623355A31778 El.EGu* -.770913213122

ECl) ■ E g m + Z»2/2 • -.147R57781345
FP . -.C09120<5S419 F,p, . - . 771C33872541

0  E3 ■ *000003332719 EC3) ■ •*771031539822

O

O

o



appe^tx c, pa«t sx tmte^al RF.ppESE^TAtn'fN Results 2 1 2

*9
ft a <k«i*0O0

E (0 )  ■ *7»Z/2 - . . 1722“ ’6 H5 3? E l.F G f-. - . 7fc33C6982379
F ( J I ■ EG'i ♦ Z »7/2  ■ - .1 4 4 0 8 2 6 1 7 8 4 0
E? « - . c C O l E U 1793° E ( ? )  .  -.7634-28000378
E3 ■ •O0OCCPP81684 Eli) ■ ••7634-25718695

R a  4 . 5 0 0 0  ■ • ___
F ( 0 ) » _ 7 » Z / 2  “ . 6 1 1 4 i . - 7 ?**fc875 E 1 « F g v , «  - . 7 5 6 0 4 2 8 8 1 3 9 4
E d >  ■ Er.K ♦ « - . 1 4 4 6 3 5 6 3 4 5 1 9
E? » -.OOClel46?99l E(P) a -•7 5 f r f c 4 3 4 4 3 8 5
E3 ■ • 0 0 0 C C 2 ? 3 4 9 6 6  E<3) • - . 7 5 f £ 6 2 1 0 9 4 1 9

(5 a 4,6000
E(0)a-7«z/2 -.6058-7831636 E i .Eq ,,. -.749ic4l?1798
E d >  a EfiM + Z-y/2 • -.143216341162E? a- -.000121^75695 E (?) a -• 74T226147493
E3 a •OOOCC2t9225c E(3> ■ -.749223955243

R a 4.7000
E(0)«*7*Z/2 --f C'-6SoA36oC7 ElaFGtf* -.742474993795
E (1) ■ Ef,M ♦ Z-Z/2 • -.141824155788
E? a -•{;00le?F3>,5;.3 E (? j a -.742597532304
E3 a  .G00CC2153233 E{.3) • -•74cs9s37907l

R a 4.8c00
EfO)a-7»7/S ..tosjs,1 *7 1 . 2 3 5  ElaEGM* -*736140298324 
E{1 1 • EGM ♦ Z«Z/8 - -.140458423090
E? a -.000123134964 E»2) - -.73f263433?SC
E3 a .O00CC2117629 E<3> ■ -.736261315661

R a 4.gOO0
E (0)a-7« 7/2 -.490967356178 ElaEGMa -*730085787152
E(l) a EgK ♦ 1*1 t S  a -.139118430974 
EP • -.003123749763 E f2) a -.733209536915
E3 a .O000C2C85169 E(3) * -.73C2C74sl746



n

o

a p p e n d i x  c .  p a r t  a t  i n t e g r a l  r e p r e s e n t a t i o n  r e s u l t s  213

R •
F(OI<

s.cono
- 7 * 1 / 2  -.t;86<*,H L 3 ‘»6fc7 E1«EGM« • 7?<t2978fc0C35

0 E C U • Eg m ♦ Z»7/2 • - • l37sC3't25368
F.P . -•f)001c*t36fi7!n E o J  • ••7?'t'*2222B811*
E3 - •0000C2C5S6C0 Ef3) ■ -.72AA2017321'*

MU LAm B^A Oh I GM PMU 1 )
• 00 1-CC .”*3'tC925'-2 • 08191b5C'*'*

O • 00 2-CC • •rn5563036c •0053387706
• 00 3-CC • 0-.C37103C'* •000315863'*
• 00 A.CC • nnoo2'*7'*6i •0000172231

O • Of! 5-CC • ””CCCl65t'5 •C00CCC8431
• 00 6-CC •oncoooiici •0C0C000336
• 00 7-CC •”OCC000073 •COCCCC0006

O • 00 8.CC • -1000000005 - .0000000001
• 00 9-CC •"OCOOOOOCC -•oooooooooo
.00 10-CC •oncooooocc -.OCOCCOCOCC

L- •10 1-CC • ”B51C6'*519 •0837226189
• 10 2-CC •0056762317
• 10 3-CC • ”,”.C37858cl •0003229215
• 10 '♦•CC •OOC0252A97 •0C001761'*3
• 10 5-CC • ”rC0Cl68<*C •000C008630
• lo 6»CC •onoocol123 • CC0C0C03‘*5

c • 10 7-CC •””CCCC007& •0CCCCC0CC6
• lo 8-CC •on000000C5 -•occcocoool
• 10 9-CC • ”000000000 --0CCCCC0C00
• lo 10.0C •onCOOOOOCC -•oooccooooo
•2o 1-CC • ”‘5c32323l5 • 089c‘*752l3
•20 2-CO • nr.602‘*1683 •0058172361

O • 20 3-CC • ?CC'tCl7859 • COOS'*‘-'*636
.20 A-CO • 00C0B6797** •OC0C1881O6
• 20 5-CC •”cCCCl7873 •CC0C009R37

O • 20 6-CC • 0(100001192 •C0CC0C0371
• 20 7-CC •"rcooocosc •0000000007
• 20 8.CO •0000000005 -•COOCOCOOOl

t'~\ • 20 9-CC •””CCG000CC ••COCCOCCOCO
• 20 10.CC •cncooooocc ••OCCOOCOOCO
•30 1-CC • ”R9't‘*'*3869 •0988392301

0 • 30 2*CC •Cp66325o99 • CC6'*'*33099
• 30 3-CC •0003818251
• 30 *-CC •noCC295o35 •C0CC2C882C

0 •30 5-CC •”OC00l9678 •CCCCC10284
• 30 6-CC •OOC0001312 • C000C00‘*16
• 30 7-cc •”000000068 •C00CC00008

0 • 30 8.CC • 0 0 0 0 0 0 0 0 0 6 ••coococood

O



a p p e n o t x  r, p a R t  2 * i n t e g r a l  r e p r e s e n t a t i o n  R e s u l t s  e i a
• 30 9.CC •orxocccocc -•COCCOCOOOO

cv • 30 10«CC •pnoooooccc -•OCOCOCOCOO
• a o I«CC •1131A27C15 •1131025312

cv •AO 2»C0 •*n75A61281 • C0737AU1A
T-! • Ao 3.CC •OOC5c329Al •CCCA373o52
0 • AO A.CC • nr>C0335675 •C00C239508

• AO 5.CC •onccc223a8 •C00CC11829
• Ao 6*CC • nr>CC001A93 •000CCC0A82

<■'. • AO 7.CC • OP.COCOOICC •OOOCCOOOlO
• AO 8«CC •PO000000O7 -*0000000001
• AC 9«CC •oncccococc -•CCCCCOOOOC

0 •AO 10-CC •nncOCOOOOC -•OOOGCOOOCO
• 5o 1*CC • n2A2857'*c •1329AA8JA6
• 5o 2«CC • nr<8832Al23 •0086686365

r :. • 5o 3 ’CC •C0C589C836 •0CC51A3518
• So A.q c •0000392893 •0000262005
• So 5*CC •rCC0C262cA •0CCCC13957
• So 6.CC •nn0000l7A8 •000CCC0571
• 5o 7.CC •CPOOOOOl17 •000CCCCC12
• 5o 8.0C •on00000008 -•OCOCCOOOOl
• 5o 9.CC •"0C0C0CCC1 -•CCOCCCCOCC
•So 10*CC •cnocoooocc -•CCCCCCOCCC
• 6 q . 1*CC •1S872A5AS2 •1596399:19

V ‘ • 60 2»CC •0105862397 •010AC97267
• 60 3*CC • '■'007060563 •CCC6178C.A7
• 6o A.CC • OC.00A7q 9o 9 •0000338882
• 6o 5.CC • TOOOSlAsS •CC0CC16787
• 6 0 6»CC •OO00002O95 •C00C000689
• 6o 7.CC •"nCOCOOlAC •C00CCC0015

(.';• • 60 8.CC •OO00C000C9 -•COOCCOOOOl
• 60 9.CC • op.COOOOOC 1 -•CCCCCCOOOC
• 6 0 10.CC •anoooooocc ••OOCCOOOOOO

0 •70 1*0C •1939702269 •19A9182869
•70 2«0C •01293697A0 •0127098899
• 7o 3.CC • »'nC8628ACl •00075A2330

c • 70 a .q c . .0000575A77 •0C0CA13626
•70 5* CC • '’OC0C3838? •OOOCC20“P1
•70 6»oc •9000002560 •C00CCC0839

o • 70 7.CC • ''OC0C00171 •OCOCOC0018
• 70 8.0C •OnCOCOOOll -•C00CCC0C01
• 70 9.CC .9nC0C0CCCl -.COCCCCCOCC

0 • 70 10.CC •OnCOCOOOOC ••OOOOOOOOOO
• fic 1*CC •PAC765368c •2A1C88A339
• 8q 2*CC •016o58q o 72 •0157192003

Q • SO 3«CC •''nl0709995 •C00S323935
• 8 0 A.CC •onC071A3lc •C00C51088C
• 8o 5« CC • 0,?COOA76A 1 •0000025253

O • 8 0 6*CC •0O00003177 •C00CC01C31

O

o
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