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NOTATION

This manual has been written as an aid to the mathematician or
programmer using the BRL Bessel Function Subroutine. FORTRAN symbols
for variables and arithmetic operations are used in the body of the
report for consistency with excerpts from the coding.

As an aid to the reader who is unfamiliar with standard FORTRAN,
the foll owing symbols are defined:

Algebraic FORTRAN
Symbol Operation notation notation

1. + add a + b  — A + B
2. — subtract a — b A — B
3. * multiply a x b A * B
4. / divide a~ b — A / B
5. ** raise to the power of a2 — A ** 2
Numbers are written in specific ways to define their type:

1. Integer: 2
2. Real: 2. or 2.0
3. Standard notation 2.78x10 : 2.78 E+05
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USER’S MANUAL FOR THE BRL SUBROUTINE TO CALCULATE BESSEL
FUNCTIONS OF INTEGRAL ORDER AND COMPLEX ARGUMENT

I. INTRODUCTION

It became apparent in the late 1960’s that a subroutine to compute
Bessel functions of integral order, first and second kind, ordinary and
modified, for wide ranges of integral order and complex argument was
necessary to solve a general class of problems involving the Laplace
and biharinonic equations in cylindrical coordinates. While there were
computer codes to calculate Bessel functions of real arguments, none was
available for complex arguments. Although tables of Bessel functions
for complex arguments had been published, the tables were limited in
scope and accuracy; interpolation between given values resulted in a
further loss of accuracy.

The three basic methods of calculation used to compute the ordinary
and modified Bessel functions of the first and second kind include:

1. A Weber-Schlafli series,

2. Gauss continued fractions, and

3. Hankel asymptotic series.

Each method will be discussed in enough detail to enable the programmer
to understand the subroutine. The rationale for using Gauss continued
fractions to compute Bessel funct’1.ns of the second kind is described
by A. S. Elder in a previous report.’

The subroutine* is written in FORTRAN IV and has been code-checked
on BRLESC** I and BRLESC II. Both computers have a 72 binary bit or 17
decimal digit word length. Examples run on BRLESC II have agreed to
sixteen decimal places with double precision runs on the UNIVAC 1108
and the CDC 7600. More thorough checks using independent methods of
calculation and multiple precision arithmetic are in progress. The
results of these studies will be reported at a later date.

Complex arithmetic is not available on either BRLESC I or BRLESC II.
It was necessary, therefore, to code each complex arithmetic operation
as a binomial operation. Given two complex numbers a+b.~ and c+d.~,

1 A. S. Elder, “Formulae for Calculating Bessel Functions of Integral
Order and Complex Argwnent. ” Ballistic Research Laboratory Report No.
1423, November 1968. (AD6802 09)
An annotated listing of the subroutine is g iven in Appendix B.

“ Ballistic Research Laboratory Electronic Scientific Computer.
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(a+b..) * (c+d.L) = (ac-bd) + (ad+bc).~ and

a+b.t 
= 

(a+b..) (c-d.~.) ac+bd 
+ 
bc-ad

c+d.. (c+d.L) (c-d.t) c2+d2 c2+d2

W ith some exceptions , the real and imaginary parts of each complex
number will either be prefixed by R or C respectively or will contain
an R or an I within the respective variable name . For example , the
complex number z = a+b~. could be called RZ + CZ~t where RZ = a and
C~=b or ZR + ZI .t where ZR = a and ZI = b.

II. INPUT AND OUTPUT VARIABLES

The first five variables in the argument list of the subroutine
statement

SUBROUTINE BESSEL (PHI , CHI , ORD , OPT1, OPT2, FJI , SYK , JPR , LERR)

are input variables. Each variable must be real , not integer.

PHI Real part of complex argument of Bessel function
CIII Imaginary part of complex argument of Bessel function
ORD Order of Bessel function. The subroutine will always

compute orders m = ORD and n = ORD + 1.
OPT1=l. Compute ordinary Bessel functions of first and second

kind .
=2. Compute modified Bessel functions of first and second

kind .
OPT2=l. Argument is given in rectangular coordinates , i.e.,

z = a+b..i. where PHI=a and CHI=b ;
=2. Argument is given in polar coordinates; i.e.,

z = çcoso + ~LpsinO where PHI = p and CHI = 0, in degrees .
If 0 is not in the interval - 1800 < 0 < 180°, the
subroutine adjusts the angle by adding or subtrac ting
3600 until it lies within the interval .

Error mes sages are printed if the input is not in the correct format .
The output contains two real arrays of four elements each and two integer
variables.

Ordinary Modified Ordinary Modified
FJI(l) 

~~ ~~~~ 
Re 1 (z) SYK(l) Re Y (z) Re K (z)

FJI(2) Tm ~~~~ 
Im 1 (Z) SYK(2) I m Y (z) Im K (Z)

FJI(3) Re J (z) Re 1 (z) SYK(3) Re Y (z) Re K~ (z)
FJ I(4) Im J (z) im I~ (z) SYK(4) Tm Y

n
(z) Tm K~ (z)

8
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JPR = 1 Indicates Weber—Schlaf 11 series used
= 2 Indicates (,e~usa continued frac tion used
= 3 Indicates Hankel asymptotic series used

LERR = 0 No error detected in subroutine
= 1 Error occurred in subroutine. A printed error message

from the subroutine will indicate the section of code
where error made.

It is necessary to declare the arrays corresponding to FJI(4) and SYK(4)
in a DIMENSION stateme nt in the calling program.

III. METHODS OF CALCULATION

A. The Differential Equation

The complete solution of the dif feren tial equat ion
2 I 2~4.i~~I

dz z dz z /

is a linear combination of the ordinary Bessel functions of the first ,
J (kz), and the second, Y (kz) , kinds

y = a J (kz) + b Y (kz)

where a, b , k are constants and a is the integer order.

A change of sign in the differential equation

2 / 2~
+ g1

dz z dz ~

yields a complete solution which is a linear combination of the
modified Bessel functions of the first, I (kz), and the second, K (kz),
kinds

y a I(kz) + b K (kz)

where a, b , k are constants and n is the integral order.

B. Preliminary Calculations

The following values are computed at the beginning of the code up to
location 140 from the input parameters PHI and CHI:

9
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Rectangular Polar
Coordinates Coordinates

1. z PHI + ~L Cl-lI PHI (cos CHI+ .~sin CHI)

2. p ~‘PHI 2 
+ CHi~ PHI

3. 0 2*ARCTAN( sin z\ CHI (~r/180)
\ 1+cosZj

4. ZR PHI ~~~* cos 0
5. ZI Cl-l I p~~ sin O
6. sinZ Cl-lI /p
7. cosZ PHI/ p

Because the principal values of the ARCTAN lie between -~t / 2  and ir/2 ,
the half-angle formula was used to compute ARCTAN z .  This should
make the calculation independent of machine limits imposed on any
predefined ARCTAN function .

To calculate the series for Bessel functions of the first and
second kinds , several quantities needed later, c:n be computed before
generating the term of the series :

1. i o g z =  log p + ~ L0

i o g z + i p  = i o g p + ~ p + ~~0 = ZRL+ .L ZIL

where I~ = y - in 2 = a constant
y = Euler ’s constant = .5772 1 . . .
ZRL = log p +

ZIL = £0

An error test prevents trying to compute log 0.

2. 

0

2
1 (ZR +~~ZI) 2 = X R +~ LXI

where XR = ~~
- (ZR2 - Z12)

xi = 4 (ZR* ZI)
3. Ti = p2 = ZR2 + Z12

z ZR £ Z I4. Y = —  = ____ - _ =  Y R +~ tY I
p ZR +Z1 ZR +ZI

10



The signs of alternating terms differ in the infinite series used to
calculate ordinary and modified Bessel functions. Thus,

SGN = - 1.0 for ordinary Bessel functions and
SGN = 1.0 for modified Bessel functions.

Tests are performed beginning three lines before location 180 and
ending at 180 to determine the method of calculation :

1. p < 2.5 Use Weber-Schiafli series

2. 2 . 5  < p < 21.0 Use recurrence formulas for
Bessel functions of the first kind
and Gauss continued fractions for Bessel

2 functions of the second kind .
3. (order + 1) 

~ Use Hankel asymptotic series.
and p > 21.0

The limits given here are suitable for BRLESC I and BRLESC II; these
constants must be changed for computers with higher accuracy. Further
discussion of these limits is in Appendix A.

C. Weber-Schlaf ii Series: (z~ < 2.5

The subroutine always calculates Bessel functions in pairs of order
m and n = m+i. Because orders zero through three are used so frequently,
the initial conditions for the appropriate series are calculated directly.
Initial conditions for orders n>3 are calculated from general formulas.
The series calculations for the Bessel functions of both the first and
second kind for orders m and n are done simultaneously and are accurate
for small values of I z i where 0 < < 2.5.

Given the equations for the ordinary Bessel function of the first
kind and the modified Bessel function of the first 

~
‘m~ 

kind,2 one
can immediately observe that the difference between the equations is in
the sign of alternating terms of the series.

/~~4 I\6I z 1 t z~ I Z ~
J (z)=l--I ~J--- + V~1 - 

k2/ ~o 
- 

(l!) 2 (2!) 2 (3,) 2

(~\2 (z\
6

I (z) = i +  + + .!~L + ...
° (1!) (2!) (3!)

2 British A8aoc~ation for the Advancement of Science, Bessel Functions,
Part I , Mathematica l Tables Vol VI , University Pr eee, Cwnbridge Eng land ,
1937.
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= ( 1) k 

_______
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J I ~ - \~~‘ I 
~ + + \i~1 + 
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= 
BBk (

~
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2k 
where BBk 

= 
k!(n+k)!

Because of the similarities of these equations , only the cod ing
for orders 0 and 1 of ordinary Bessel functions w ill be detailed here.
It is immediately seen that the common factor of the terms of J

0
(z) is

l+0~ and of J 1 (z) is -
~~

- = + The common fac tors for orders

0 and 1 are specified at location 201 in the code:

CMR 1 = 1 .  }
CMI 1 = 0.

CNR1 = OR = ZR/2. ~ z 
— 

ZR 
+ 

ZI ~~.

CNI 1 = 01 = ZI/2. J 2 
— 2.

The terms of the series are computed beginning at location 500.
The ser ies for ordinary and modified Bessel functions are identical in
powers of but remain different in the sign of alternating coeff ic ients .

12
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The real coefficient  for order m=O can be writ ten as

FR (B M+ FR) 
* 

~~k-l 
= ~~ * 

~~k-l

and for order n = m+1 = 1 by

BBk = FR (BN +FR) 
* BBk l  = BB*BBk l

where
SGN = - 1 for ordinary Bessel functions

= 1 for modified Bessel . - r ~ctjonsBM = order m
BN= order n
F R =  k.

For k > 2, each term of the factored series is the product of the
previous term and /z’~ [~L. 1 . In the code fz\

2 
= XR + £XI and

±1 ~2) Lk~~)J ~2)

k(n+k) = BB for order n. The terms of the factored series are stored

in the arrays TPJ4 and TIM for J
m
IIZ) and in TRN and TIN for J~ (z) . Each

term is computed and stored (omitting the complex notation) as

TM.K = TM.K l  * * ()2 for order m.

The terms of the factored series are summed from the smallest term to
the largest term in order to avoid cancellation error. This sum, a
complex number , is then multiplied by the common factor , also complex ,
to compute the sum of the infinite series :

STR + £ STI =~~~~ TRI4(K) + .LL TIM(K) , ord..: m
k k

StiR + .L SUI =~~~~ TRN(K) + TIN(K) , order nL k

= (CMR 1 + £CMI 1) (STR+A.STI) = RSM+ .t CJM

where RJM = CMR1 * STR - CMI1 * STI and
CJM = CMR1 * STI + CMI1 * STR.

13



Similarly

J (z) = RJN+ £ CJN for order a.
n

Calculation of the ordinary and modified Bessel functions of the
second kind is more complex. The Weber—Schiaf ii series contains a
logarithmic term, the sum of an infinite series, and the sum of a finite
series. As before, the difference between the ordinary and modified
Bessel functions of the second kind can be observed in the signs of
corresponding terms:

/ \o
Y (z) = ~ [J 

(z) {Y_ln 2 + ln z} - 4 - (1+1)
O!O l!lo ~i 0

/ ‘4

+ c.i) 4÷1+4) 
- . . .} + {o}~2!2!

f~
\0 / ‘2

K (z) = - I (z) ~y-ln 2 + ln + ~ {
~~)_(O÷O) + (1+1)

0! l lo 0

( 
)4
~ (14 ÷14)

+ 
2 2
2:2: 

2 

~~~~~~ 
{o}

where y = .5772156649 , Euler ’s constant

___________ 
/z \~ ( 1 ) r n+2r

Y (z) = ~ - in 2+ in - 
r
’
=O 

r!(n+r)
n It

n—i 2r-n1

(l÷4÷4÷...÷~~~+l+4÷4÷..+~~~~)}_4 
~~ (n_r_l) (z\
n=o r \2) J

K (z) = F (n,z) + F2 (n ,z) + F
3
(n,z)

a i

wher e F1(n ,z) = (—1)’~~ In(Z) 
— in z + in

14
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n+2r
F2(n,

z) ~~~~~ rT(n+ 
(l4lflf...+~+l4~hI 1t..._~_ ‘

r—o 
r)! 2 3 r 2 3 n+r)

n-l

. I E (_l)X (n—r—l)! /~~2r—n
F
3
(n,z) 

2 r=o r! t~2)

The common factor of the infinite series for both the ordinary and the

modified Bessel function of the second kind is (±l)~ (lXz)n. The

finite series is factored

m-l
~~~
‘ km—r—l)! a’Z \  

2r_m (SGN)r
h-i
r 0 r.

_____________________ 

2r]I z~ _______________________

‘ i - r n  r m—l (sGN)t 

(z) 
~L r=i.

(rn—i.) ! ç~-) 1 + 
~~ r~(m—r)(m— r+l)...(m—l)

where SGN = 1.0 for the ordinary Bessel functions and
SGN —l .O for the modified Bessel functions, and

-m
(m—l) ! 

(~~) 

is the common factor of the finite series.

These common factors , def iaed f or orders 0 and 1 at location 201, are
given by

CMR2 = SGN * .5 = ± .5 1
CMI2 = 0.0 for order 0, infinite series

CNR2 = SGN * .5 * OR = + 
1 /ZR\-

~~~
--)

for order 1, inf inite series
CNI 2 = SGN * ~5 * 01 

= + 
1 /ZI\

CNR3 = 0.
CMI3 = 0. for order 0, finite series

ZR ICNR3 = SGN * YR ±
ZR2 +Z12 1

~ for order 1, finite series
—ZICNI3 = SGN * Yl = ±

ZR2 +Z12

3 Nationa l Bureau of Standards , Handbook of Mathematical Functions with
Formu las, Graphs, and Mathematical Tables, U.S.  Government Printing
Office , Washington , D.C . 1964.
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When the common facto r fo r the finite series is caicuiated for the th

order beginning at iocation 300 in the code , a check is made to prevent
machine overflow.

The terms of the factored finite series and their sum are computed
at location 400. This sum is stored in CMR4 ÷ £ CMI4 for order m and
CNR4 + CNI4 for order n=m+l. The sum and common factor are not
multipiied together to get the value of the finite series until the
logarithmic term and the infinite series term of the equation for the
Bessel function of the second kind are assembled at location 560.

The Weber—Schiafli or infinite series term of the equation for Bessei
functions of the second kind is calculated in the same manner and in
the same section of coding (location 500) as previously described for
Bessel functions of the first kind. After factoring the common factor

of the terms of the infinite series, the powers of are identicai to

those in the infinite series for Bessel functions of the first kind.
The coefficients of the terms differ in their numerators, however, and
these reai numerators are calculated and stored in P for order m and Q
for order n m+i. These numerators, P and Q, are calculated as the
remaining portion of each term of the factored infinite series, TRN(K)
+ £ TIM(K) for order m and TRN(K)+ £ TIN(K) f or order n, i~ computed .
The products

p*[Tp~ (K)+~i~TIM(K)] TRV(K)+)~TIV(K) for order m and
Q*[Tp..N(K)+JTIN (K) ]=TRW(K)+~LTIW(K) for order n

contain the entire kth term of the factored infinite ser ies for Bessel
functions of the second kind. The sums of the factored infinite series
are given by

SVR+.(.SVI= ~~ [TRV(K)+.LTIV(K)] for order m
k

SWR+LSWI= ~~ [TRW(K)+.LTIW(K)] for order n=m+l .
k

As mentioned above , the sum and common factor are multiplied at location
560.

Each of the factors of ttie logarithmic term has already been
computed . Therefore it is now possible to assemble each of the three
terms of the equations for  Bessel functions of the second kind as
follows:

a. Logarithmic term : J (z) * (log z — log 2 + y), ordinary

Im (z) * (log z — log 2 + y), modified
RLV + £ CLV = Ti * (RJN + £ CJM) * (ZRL + £ ZIL)

16



where Ti is the appropriate sign and
R.Th1 + £ CJN contains either the ordinary or the modified
Bessel function of the f irst  kind .

b. Finite or power series term — FV1R + ~ . FV1I
— (C~uU+~.CMI3) * (CMR4+~CMI4), for order in

where CMR 3+~LcNI3 is the common factor and
CMJ(4+~LCMI4 is the sum of the factored finite series

c. Weber— Schlaf ii or infinite series term FV2R+~FV2I
= T2 * (SVR + £ SVI) * (CMR2+.~CMI2), for order m

where CMR2 + £ CNI2 is the common factor
and SVR + £ SVI is the sum of the factored infinite series
and T2 is the appropriate sign.

Finally, these three terms are added and then multiplied by their
common factor so that

Y (z) or K (z) = SGPI * [ (RLV+~LCLV) + (FV1R + £ Fy11)rn rn + (FV2R +~L FV2I)

where SGPI = for ordinary Bessel functions

= 1 for modified Bessel functions.

D. Gauss Continued Fraction and Recurrence: 2 . 5 < I z I  < 21.0

Bessel functions of the first kind, J (z) and I~ (z)~ for medium
values of zI where 2.5 < zJ < 2~ 0 can be calculated using the
recurrence relations :4

J (z) = ~~~~ ~~~~~ 
— J (Z) , n m+i

rn-i z

2mIm i (Z) = —i- 1 (z) + 1 (z).

A starting value can be obtained using the series approximations
described in the previous section if the order is larger than Iz i .
At location 610 in the code, r is incremented until

rir — (Tlrl  * —?) / [r(n+r)) < 1o
_10

where initially T1
0 l., r 1, and n is the order a + 1.

When the order FN—n+r is sufficiently large so that Ti < 10—10, these
4 N.W.  McLachlan, Bessel Functions for Engineers, Clarendon Pre ss,
Oxford, 1955.
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new high orders, BM = FN and BN FN+i, are used to calculate the
starting values of J or I. A downward recurrence using the above
recurrence relations is performed at location 630 until  the high order
BM has decreased to the original order ORD.

The corresponding recurrence relation for modified Bessel functions
of the second kind is 4

2mK 1
(z) = K (z) — — K (z).

Althou3h the Weber—Schlaf ii series is useful to start the recurrence when
n > Iz i, functions of lower order cannot be calculated accurateiy from
the recurrence relation as the difference of two nearly like numbers
occurs In the course of the calculations.

5The equation

I~ \~ e~~ f e~~ 
n-~ du

K (z) = r (n+~) ) \ 2zJ

was chosen because it does not separate the analytic and the logarithmic
parts of the function. It is valid provided z does not lie on the
negative half of the real axis. This equation is related to the confluent
hypergeometric function discussed by Wall6:

p —u a—i
f(a,b ;v) = 

e 
b du. (1)

a 
~ (i+vu)

It is seen that

K ( z ) = (
~

)
~ 

e~~ f ( a ,b;v) (2)

where v = ~~— , a = 1+n  , and b 1—n2z 2 2

5 G.N. Watson, A Treatise on the Theor~j of Bessel Functions, TheMacMillan Co, New York, 1948.
6’ H.S. Wall, Analytic Theory of Continued Fractions, D. Van Nostrand

Co., Inc., New York, 1948.
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Similarly ,

Kn_i(Z) i— e~~ f(a—l , b+i; v).

If a quotient function is defined as

Q (z) —n K (z)n

then

Q (z) f(a—l, b+l; v). (3)
n f ( a ,b;v)

The expression on the right—hand side of equation (3) can be reduced
to a form that is expressible in terms of Gauss continued fractions.
The procedure is outlined below:

1. Integrate equation (1) by parts to derive the recurrence
relation
f( a ,b;v) = f(a+l,b;v) + by f(a+l ,b+l;v). (4)

2. Let a = a—l and b= b+l, then substitute in equation (4) to get

f(a—i ,b+i;v) = f (a,b+l;v) + (b+i)v f(a,b+2;v) (5)

3. Substitute equation (5) into the numerator of equation (3):

Q (z)  = 
f(a,b+i;v) 

+ 
(b+l)v f(a b+2;v)

n f(a ,b;v) f(a,b;v)

= 
f (a ,b+l;v) 1+ kb+l)v f (a ,b+2;v)
f (a ,b;v) f ( a ,b+l;v)

= F1(a,
b;v) 1 + v(b+i)G

1(a,
b;v) . (6)

F1
(a,b;v) and G

1(a,b;v) are forms of the Gauss continued fraction

f~(A,B;v) 1 (7)
f (A ,B— l;v) 1 + Av

1 + By
1 + (A+l)v

1 + (B+l)v
1 + (A+2)v

1+ .

Let A = a and B — b+l. The left hand side of equation (7) i~ now
equivalent to F

1
(a,b;v) from equation (6):
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f (A ,B;v ) 
— 

f(a, b+l;v) F b~f (A ,B—l;v) 
— 

f(a,b;v) 1(a, ,v

If A=a, B b+2 , then similarly

f(a, b+2; v) 
—

f(a, b+l; v) 
— 01 (a ,b ,v ) .

These continued fractions are computed at location 760 in the
code by an iterative procedure. If it is assumed that

F b~ 
— 
f(a+e—l, b+~ ; v)

£(a, ,v)— f(a+~—l, b+L—1 ; v)

and

C b~ 
- 
f(a+e-l, b+.e+l; v),v) — f (a+L—l , b-4-~e ; v)

then it can be shown that

i + (b-1-~)v F
~+1 

(a,b;v)
F~(a,b;v) = 

1 + (b+.e)~ F
~e.÷i 

(a,b;v) + (a+L—l)v

and

1 + (b+L+1)v G
~+i

(a,b;v)
Ge (a ,b;v) — 

1 + (b+~+l) v G&+1 (a ,b ;v) +(a+~-i )v

To start the iterative process

1. Choose £ = L a 50 or any number sufficiently large to keep

truncation error to a minimum

2. Let F~~ 1(a ,b;v) = 0 and G~~1 
(a,b;v) = 0

3. It erate backwards until £ = 0.

The quotient Q is calculated at location 770. This quotient

is used to compute both the ordinary and the modified Bessel functions
of the second kind.

The modified Bessel functions of the second kind are obtained
from the Wronskian relation3
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1 (z) K
n i (Z) + i~~ 1(z) K (z) —

By definition of

K~~1
(z) = K (z) Q~ (z)

and , therefore,

K — 1 (8)(z) — 
zLI~~~ (Z) + I (z)Q (z ) ]

If z lies in the right half—plane, equation (8) can be used directly
to calculate K (z). The values for I~ and ‘n—i 

have already been
obtained using the recurrence described in the beginning of this
section, and the value of has just been calculated using the Gauss

continued fraction. These values are assembled in location 780 through
790 and finally stored as Kn(z).

If z lies in the left half—plane, analytic continuation formulas
are used to obtain the correct functional values:3

1. For z in quadrant II, then

K (z) = (_1)
fl [K~(t) — £nI (z)] , t— — z

2. For a in quadrant III, then

K (z) = (_1)
fl [K(t) + £iTI (z)] , t— z

The ordinary Bessel functions of the second kind are calculated
in terms of Ilankel functions which are linear combinations of ordinary
Bessel functions :3

~~
(l) 

~~ 
= J (z) + £ Y (z) (9)

H~~
2
~ (z) — J (z) — £ Y ( z ) .  (10)

Up to this point in the code, the quotient function and the ordinary
Bessel functions of the first kind Jn(z) have been calculated for

medium values of z~~. So that equations (9) and (10) can be solved for
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Y (z), a method for calculating H~ (z) in terms rf  Q or J
n
(Z) must be

found . This method starts at location 820 in the code.

Using the integral representation of H U)(z)

(z) = (~4)~ 
~~~~~~~~ 

~~~ 

/ 
e~~

’ ut
~~ ~ + 

~~~~~ du

and subst i tu t ing equation (1) y ields

HU)(Z) = 

~~ 
e

Z_
~~~~~~

) f(a,b ;v)

where a = n + ~
b =

v =
2z

— I T  3ff
< arg z <

Substituting v= into the definition of Kn
(Z) given in equation (2)

gives

K(-~Cz) = (
~
)
~ 

e’~ f(a,b;v).

(1)
Therefore H n (z) can be written as

H~
1
~~(z) = ~~ - ~~~~~

and similarly

1) 2 —~(n—l)ir~.
H 1 (z) = —

~~~ e K
n i

(_
~
LZ)

If another quotient function P~~~ (z ) is defined , then

(1) 
= 

H~
1
~ (z) 

- 

£ K 1(-~Lz)

H (z) K (—~Lz)
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(1)

n 
(a) £ Q~(~(.~c)

Likewise if

(2) 12 \i ~~~~~~~~~~~~ I’ e ° n-~ Ii-~\~ duH (z) = k~
) r (n+~ ) J ~0

31T It ,and — 

~~~~

— < arg a < ~~
- then

(z) = 
~~~ ~~~~~

where ‘v= - Using the Wronskian relation

~n—l ~~~ 
Y ( z ) — 

~~~~~ 
Y 1(z) =

and substituting from equation (9)

Y (z) = £ [J (z) — H~
1
~ (z) I (11)

in the Wronskian yields

J
1

(z) H~~~(z) — J (z) H~
1
~ (z) — — 

. (12)

Likewise

J
1(z) H~~~(z) — J~~(z) H~2~ (a) — 

2. . (13)
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when

Y (z) = —~~~ [J (z) — H~
2
~ (z) J . (14)

Dividing both sides of equation (12) by H~~~ (z)  , substituting P~
1
~~(z)

and then solving for HU)(z) finally yields

~C 
— 

1 1Z 
it 2z 

~~~~~~~~~~~~~ 
Q ( ~z) . (15)

Similarly

H (2)( ) = 
4 

~ 
1 1Z 

it 2z 
~~~~~~ 

+ 
~~~~~ ~~~~~ j (16)

Finally, using the Hankel function calculated by equations (15) and
(16 ) and the ordinary Bessel functions of the first kind calcula ted by
recur rence , the ordinary Bessel function of the se~ond kind Y~~(z ) is

calculated from equation (11) if un z < 0 or from equation (14) if
Im z -‘ 0.

E. Hankel Asym~ptotic Series: zi > 21.0

Ordinary and modified Bessel functions of the f i rs t  and second
kind for large argument ( I z I >  21.0) are calculated using the Hankel
asymptotic series beginning at location 1000 in the code.

If z does not lie in the right half—plane , it is rotated through
the positive real axis ± 180 to either quadrant I or quadrant IV so
that the argument of z lies within the range of all the formulas used .
Af te r  the functions are calculated for z in the right half—plane ,
analytic continuation is used to compute the functional value for the
original z lying in the left  hand plane .

Calculation of the Hankel asymptotic series begins at location
1040 using the formulas given by McLachlan4 :
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(1) e~~ 
sin ~ e~~

’
~ 

cos—~O — — ~~~~ ~~~~ 
(16)

H ~~ 
In

H~
2
~ (z) = 

eP5ifl ~ 
e~~~~

C050 + ~o — ~nirr — ~ ir )  (17)

where

~~ ~ 
(])k (m,2k) = 1 (4m

2
-1
2) (4m2-32) + (4m2—12) (4m2-32) (4m2

—5
2)(4in2—7

2)

k=0 (2z) 2!(8z) 4!(8z)
(18)

= j2 (-l)~ (m ,2k+1) = 
41n2_12 

- 
(4m2_ 12) (4m2_32) (4m2_52) 

+ ... (19)
k=0 (2z) 3~ (8a)

and the notation (v , in) 5 following Hankel is defined as

(v , in) 

(— l) mG—v ) 
m a 

=
a.

= 
[4v 2—l2 ][4v 2—3 2 ]. ..[4v 2—(2m—1) 2] 

(~~Ø) — 1
m! (2)2m

The terms of the P and Q series are evaluated for order a and n a+l.
The coding for this process begins after location 1040 and ends just
before 1090. The terms of are the even numbered terms of a series

the terms of are the odd numbered terms of (P+Q) . Using

= RW + £ CW as the argument of each series, instead of , will not

only affect the signs of alternate terms in P~ but will in effect

multiply 
~m 

by £ as well as change the signs of alternate terms. The

coding for the terms of the series P~± .. can be summarized as follows:
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+ Q : RSl+~CSl=~~ TRN(K)+.~~~~TIM(K)

- 
~m 

: RS2+~cCS2=~~ TRN (K)+~c~~~TIN(K )

+ £ 
~n 

: RS3+~tCS3=~~~ TRV (K)+~L~~~TIV (K)

P - £ RS4+~LCS4=~~ TRW (K)+~L -~~TtW (K)

Successive terms of the combined series are computed until either

+ £ 
~~~~ 

< iø 36 or

+ £ (P + £ 

~~~~ ~ 
After completing

the calculation of P±~LQ, the program divides into two distinct sections
to compute either the ordinary or the modified Bessel functions.

At location 1100 the Hankel asymptotic functions for the ordinary
Bessel functions are computed. Equation (16) can be rewritten in
terms of the computer code for order m as

(z) = 
C6 *e~~~~~

_ T C 3
~~

4)
*(RSl+i~CS1)

(C2*Cl)

FM1 = C8 * [COS(ALPHA)+ £ sin(ALPHA)] * (RS1 + £ CS1)

and equation (17) for order m as

H~
2
~ (z) = 

C7 * e ~
)+zET c3 c4)~ (RS2 + £ CS2)

C 2*C 1

FM2 = C9 * [cOS (ALPH1) + £SIN(ALPH1)] (RS2 + £ CS2)

where
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C7~~. e ~~~
hlO

IT C8 = Cl * C2 * C6
C9~~~C1 * C2 * C7

C2 = ALPHA— pcoaO -~O—~uir— ~w

C3 = .25it ALPH1= çcoa8 +~~O— ~~nVT —1j1T

C4 = .5*m*rt

C6 =

For order n = m+l, the exponential term changes to

e~~~
E T C 3 _ C 5 )  

= e £BETA for H~
1
~~(z) = FN1

and to

e
R
~~~~~

TA_C3
~~

5) 
= e £BETA1 for H~

2
~ (z) = FN2

where

C5= .5* n * it .

If the real part, ZR , of the given argument z lies in the right
halfplane, then the Hankel functions will be used directly to calculate
the ordinary Bessel functions and are stored in

HN1 = FM1 Ha)(z)
In

HM2 = FM2 H~
2
~ (z)

HN1 = FN 1 H W (z)

L HN2 = FN2 H~
2
~ (z)

until the Bessel functions are assembled at location 1140.

If the given z was rotated to the right half plane, then analytic
continuation must be used to obtain the correct Hankel asymptotic functions
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HN1 = H~
1
~~(— z) HN1 =

HM2 = H~
2
~ (— z) HN2 =

from the values FM1, FM2 , FN1, and FN2 just calculated .

If the original z is in quadrant II, then the following formulas
are used at location 1120:

HW(~z) —e ’
~~ H~

2
~ (z) 

.._e
~~~~*FM2

H~
2
~ (—z) = ~~~ * H~~~(z) + 2 cos(imt) * H~

2
~ (z)

= e~
’
~ * FM1 + 2 cos(mit ) * FM2

where z is in the right half—plane and —z is in the left half—p lane4.

Since e ~
C7T 

= —1, then

11141 = —FM2 if the order m is even
HN1 = FN2 if the order n is od’~
~42 = FM1 + 2. * FM2 if the order a is even
HM2 = —FN1 — 2. * FN2 if the order n is odd .

Each sign will change if m is odd and n is even.

At location 1130, the formulas to calculate the correct Hankel
functions for an argument originally given in quadrant III, H(— z),

from Hankel. functions of the corresponding argument lying in quadrant I,
were coded as follows:

HW (_z) = (e~~ + e~~
’
~~) H~

1
~ (z) + e~~

’
~ H~

2
~ (z)

11141 = 2.*FM1 + FM2 If order in is even
HN1 = 2. *FN 1 — FN2 if order n in+1 is odd

H~
2
~~(— z) = — ~~~ HU)(z)

28
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HN2 = —FM1 if order m is even
HN2 = FN1 if order n=m+l is odd

Eac h sign will change if m is odd and n is even .

Since the appropriate values of the Hankel function for a given
z are stored in 11141, 11142, HN 1, and 11N2, their linear combinations will
yi eld the correct values of the ordinary Bessel funct ions  for  large
values of z4:

= ~ [HW (z)  + H~
2
~(z)1 = .5 (~~l + ~~2)

J (z) = ~ [HU)(z) + H~
2
~ (z)]  = .5 (HN1 + HN2)

Y ( z) — 
~~~ [H~~~~ (Z)  — H~

2
~(z)] =— .5~.(HNl — HM2)

Y ( z ) - ~~~ [HW (z) - H~
2
~~( z) }  =- .5~~(HNl - HN2) .

The formulas given by Watson 5 for modified Bessel func t ions  of the
first kind were rewritten to separate the real and imaginary parts of

the factor~~,

I (z) = 
e
Z 

E (_l)
k
(m,k) + 

e~~ ~~~~~~~ ~~~~~~~ km 1 k) , -
~~ -arg z -

m 
~/~;7 k=O (2z)k ~~~~~~~~~~~~ k=O (2z)k 2

where = ~~pe~
8 

= ~‘T’• e~

Since the magn itude of each term of P ± is numerically the same as

described in equation (18) and (19) and the appropriate sign changes
are made when the terms are summed so that P +Q = RS1 + £ CS1 and P — Q =

m m  in in

RS2 — £ CS2 are equivalent to the summations required for  I ( z ) ,  we can
wr ite m

I (z ) = eZ
~ e~~

Z
~~~ 0) (p ~~ 

1 —ZR
~~~ e m~~m~
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Using the notation of the coding, this equation can be rewritten as

FM1 = Cl*C2*C4* e~~
T
~
1
~~

l (RS 1+LCSl) + Cl*C2*C5 e~~~~
112 (RS2+~cCS2)

= C8[C4*(COSA1+.LSINA1)(RS1+.tCSl) + C5(COSA2+.~.SINA2)(RSl+4.CS2)]

where

-ZR
Cl 1 C5e

C 2 = — ~--- 
C8= Cl * C2

C4 = eZR ALPH 1 = ZI —

e~~
1
~

’h1l
=COSAl + £ SINA1 ALPH2 = - ZI - ~O + ~w + m i

The mechanics of computing P ± Q.~ are identical to those used for 
the

Hankel functions just discussed. The argument used is -h—- = RW + £ CW,

and the series P ± Q is calculated and stored in the same section ofm in
coding. Thus when computation of the modified Bessel functions is
begun at location 1200, the factors are stored as

P + Q  = RSl +~t CSlm m

P — Q  = RS2 +~L CS2m m

P + Q  = RS3 +~L CS3n n

P — Q = RS4 + £ CS4.

It is noted that the order affects two factors of the equation for
I (z): ALPH2 and P ± Q . For order n = m+l, these factors becomem m in

ALPH 3 = - ZI — 
~O + ~ir + nit and P ± Q .

_ _ _ _ _  _ _ _ _  - . 
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Tnus

1( z ) = C8[C4*e~ ~
111(RS3+~LCS3) + CS * e~~

1
~

’1
~
3(RS 4 + ~L CS4)]

FN 1 = C8[C4(C0SAl+.~SINAl)(RS3+ .~CS3) + C5(COSA2+.~.SINA2)(RS4+.(CS4)J

Modified Bessel fu nctions of the second kind were obtained from
the equation5

K ( z) e~~ _____

~~ ~~ e~~’~ e~ 
(—Z I  —

and coded as

FM2 = C3 * C2 * Cs * ~~~~~~~ (RSZ + £ CSZ)

= C9 * (COsA4 + £ SINA4)(RS2 + £ CS2)

where

C3 =

C9 = C2 * C3 * CS

ALPH4 = — ZI — ~O.

For order n mn+1, the only factor which requires change is
P — Q  t o P  — Q :

in in n n

K (z) = e~~~ e~~~~~~*8)(p — Q~)
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FN2 = C9 * (COSA4 + £sINA4)(Rs4 + £cs4).

If the original z was not rotated to the right half plane at location
1000 , then the values of the function have been calculated for  the
original input value and are stored in the output arrays of the
subroutine as follows:

FJI( l)  + £ FJI(2)  = RFM1 + £ CFM1
FJI( 3) + £ FJI(4)  = RFN1 + £ CFN1
SYK(l)  + £ SYK( 2) = RFM2 + £ CFM2
SYK(3) + £ SYK( 4 ) = RFN2 + £ CFN2 .

If z was rotated however, analytic continuation must be used to find the
corresponding functional values of the original input value . The
formulas,4 coded at location 1230, for an input value from quadrant II are

= 1 (z) when m is an even order

I ( — z) = —1 (z) when n is an odd order

K (-z) = K (z) - it.L 1 (z) when in is even

K (—z) = — K (z) — it.L 1 (z) when n is odd.

The cor responding equations4 for an input value from quadrant III are
coded at location 1240:

1 (z) , m even

I (—z) = — I ( z)  , n oddn n

K (-z) = K (z) + ,T.~. 1 (z) , m even

K (~z) = _K
n(z) + ii~L 1 (z) , in odd .
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IV. CONCLUSIONS

Both the derivation and the coding of the formulas used in the
subroutine were carefully checked during preparation of this report.
The subroutine is accurate and efficient.

Because sufficiently accurate tables are not available, it is
difficult to check the accuracy of the calculations when the argument
is complex. Partial verification has been accomplished in the region
of overlap between methods of calculation used within the subroutine.
Further verification by independent methods of calculation is in
progress.

Chebyshev approximations are generally more efficient than continued
fraction approximations for real variables but are not appropriate for
complex variable.

One of the reviewers has suggested that extension of the program
to include fractional and arbitrary real orders would be useful in various
physical applications . Only integral orders were considered in this
report as they are generally sufficient for our applications in
elasticity. Fractional orders involve rather complicated formulas for
analytic continuation and should properly be the subject of a separate
subroutine.
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APPENDIX A

ATTAINABLE ACCURACY OF THE HANKEL ASYMPTOTI C SERIES
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T h e  logic of our subroutine required a set of simp le inequalities ,
depending only on argument and order , for determining the method of
calculating the Bessel functions. The inequalities used to select the
Hankel asymptotic series were originally obtained emp irically, after
considerable numerical experimentation . In this Appendix we show these
empirical inequalities are conservative and may be derived by
asymptotic methods of analysis.

We assume the argument is real, positive , and large compared with
the order. The terms of a Hankel asymptotic series decreases
numerically until a minimum is reached , then increases without bound .
The err or is gen erall y less than the first term neglected . It is common
practice therefore to terminate the series just before the minimum term.
We calculate the approximate value of the smallest term in terms of
order and argument. The required inequalities are obtained by equating
the smallest term and the allowable error.

The Hankel asymptotic series for the modified Bessel function
of the second kind is

K (x) e
x 

2 F0 (n+~ ,—n+~ ,— ~~~~~ 
)

where

(n+~ ,-n+~ ,- = 
~~~~~~~ F (-n+~~) 

~~~ (_ 1) k Tk

and

F (k+~+n) F (k+~—n )T
k 

= k ,k integral.
F (k+l) (2x)

Now assume k > n and regard k as a variable , not merely an index.

T ( k )  = 
F (k+~+n) F (k+1—n) , k variable

F (k+l)

Let

u = log T(k)

or
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U = log F (k+~-t-n) + log F ( k+~—n) — log r (k+l) — k log 2x

To find the minimum , differentiate u with  respect to k and set this
derivative equal to zero. We have

d log 1(z)
dz 

= i~(z), the psi function

Hence

= i4i (k+~+n) + ~(k+-~—n) — 
~p(k+l) 

— log 2x

The leading terms of the asymptotic formula for i~(z) are sufficient for
the required approximation:

1 1log z — —
12z

The for mula

i4i(z) log(z — 4  +

obtained by using the series expansion for log (l+h) where h = — f- +

is more convenient . Let 24z

1a — 
24(k+~+n)

b — 
24 (k+~—n)

1
— 

24 (k+l)

then

log(k+n+a) + log (k-n+b) - log (k+~+c) - log 2x

or
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du (k+n+a)(k—n+b )
dk (k+~+c ) (2x)

We find

du
dk

if

2x (k+n+a)(k-n+b)
(k+~ +c)

We now assume tha t

2 
dx

where d is a constant in the range

1 < d 10

Then

k 2x

when u is a minimum.

A more accurate value of k is obtained by an iterative procedure. Under
the order conditions assumed above we obtain the following cubic equation
of k:

k 3 -~~~
2 - n 2k + ~~~

2 +~~~~~ - 2xk 2 = O

or 

k = + 
2xk 2 

2 

k

- - — - --~ - -- - fl - - - - ---  .--- -- ----~~~~~~~



To sa lve by iterat ion , we assume

. 2 72xk . — — k.
k 

l~~ i 24 i.
1+1 2 2 2 ‘

k . — n
1

k. = 2x
1

We f inall y ob tain

2
k = 2x + + fl— f ~2 2x

where

= — 
48x 

— 

4 2 
— + O ( l / x 2 ) .

The fractions given above are of order l/x since we have assumed that

n2 is of the same order as x, and consequently n2 is of the same order
as k . If we solve f or x in terms of k , we f ind

2x k- 4 - ~~

-

~~

- + k ~~~~~ 
+ 0( 1/ k 2 ) .

We now approxima te u for large values of x by using Stirling ’s form ula
for the gamm a function and the logarithmic series :

log F(z~~ (z4) log z - z 4 log 2n + - 

2 
+ 0(l/z

5
)z 36Oz

log (l+z) = z — 4  z2 + z3 — ~ z4 + 0(1/z5)

We approximate log F (k+~-I-n), log (k+~—n), and log F (k+l) by Stirling ’s
formula , then represent the logarithms which occur as log k + a series.
We also express 2x in terms of k. We finally obtain , after considerable
al gebra , the formula
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u -4 l o g k_k4 _ 
rk~~~~ 

+~~~~-~~-.j.+O(l/k
2)

In terms of x this becomes

2
u = - 4 log 2x—2x+ i— + c

where

2 4
C = - + s— - + 0(l/x 2)48x 

8x 48x

Since u = log r (k) ,  r (k) = exp (u).

Hence

Tk 
~~~~~ e

2X 
2/2x [1+ c + 0(1/22)]

In our program we used the Hankel asymptotic expansion provided

2x < 42

and

2
n < 12x

These requirements are evidently conservative.
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APPENDIX B

LISTING OF SUBROUTINE BESSEL

43

H% EDI1G PAGI bL.AI~~-N0T

---- - .
~~ - - .- - --~~~ - -~~~~ - - ~~~~~-~~~~~~~~~~~~~~~~~ -



.-~°~m ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

LU
LU— — _j _j

LU P-~~~~~ LU
LU LU )- ..J L)~~~~~~~~ 0

0 (~ LU
I. — U Z  ~~~~~~~ Z

~ 0 — < ~~~<W  —
0. I s-~~-~~~~ 0~~~~I
~~ _i ~~~Z 0  L)~~~~I- LU V)
p. < U. L) .-4 1—. 0 —j LU

~~ e 0 L~~ U ~~xz>~ t~ ~~* U J  <0. LUZ
L/~ W I— X 0>  ~~ it ~-<  <

— I— 0 I (DZ < >
-‘ 2 0 U ~~ LI) (1) 0 LU Z I
-, — ~~ * ~~ LU 

~~ ~~ + U) LI) —
U. ,-. — LU 0. I- z z z e

— U. LU I+0~~~~~~ oo~~w u.. 0
(sJ 0 ~~~ 0. — ~~~ U. — 0 I— 0 0 2
I- W~~~~ UJ — 1- 1-0 <  2
0. U) ~~ p. ..J 0 0 1 1  U U UZ  U) .—~o Z ~~ > - L~J L U  m Z Z  — — —

p. 0 U) * Z I Z . - 4 0 • ~~~~~~~~~ d r..J ,~.J 0  ~~
— — ,-‘<1- ~~ X U. U. <~~ ~~ 1- — -1- I— Ii + —  p e w  ..J 0 X LI, Z 20  z z
0. U )CU) W V  ..J J~~~~O <~~~ — .L) ~~o Z 0 e- _J u.. • p . i .j Wc.~~U —— — LU — —— II L) O (.~~ —~~-~~.—4 /) V) Z
O u.. *x zi  + ~~v < ~~ < — o — ~- o  — 0 — 0

1- r’.1O~~~~- < U I~~~ U . J L U 1 - <  Z W ~~~ Z W~~~ Z
0 ..J~~~ I ~~~~~U -.J O = , - — — — I’ ~:-.~~~~-—
- tU LU II It V 

~~ 0 Lu 0 — I— ~~ ~~ 1-
— V) I  I U J Z r 4 >~~00~~0. U) ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~I V)~~~ 7 uI 0i- < --~~~~UJ z~~~0x 0 ZU . 0~~~ o7
U W (., 0 II ~~~~~~ Z~~~~~~~Z Z  UJO -, )0  >~ >~— ~~~~~ s-.~ U)~~~~ 0 . U—~~0.~~~~~~)Z L L .—. —
— < I- LU -. — — U) r~.J >. r.j >- LI) p~.j )- p..J>
I 0 < I- oU )~~ o o e v0. U J X  1 < I  I I I L ) O~~Z~~~~0 —  0 Z < Z < 0~~~~.<Z~~~— L U  0 7 w<0~~U.. ~J 2 — LU 0 1- 1- 7 1-  — I— — —
-~ — 0 .  O ff) 

~~~~~~— WW 2Z  0U U J( ~~ ..J ( ~LU O X  LU ~~~W O r.J I- t- uJ uJ
U) 00 ...j 01— 0 —~~~~

)
~~~ X LU~~~~W X L U X D W X L U X

U) X I J  ~~ 0 <
U < L)Z 1 - - ) X X t~~ L~0 0  — — ~ 0 0  ~~ _1 II U ii ii .~~ ii ii ii ii

2 7  ~~~ W 0 . W U U < <  LU
LU < <  O X>z > -J 0 c~ o — ~~ ~~ — r.j ~) 

.4. 
~~ — r.J m

— >- ..J ~~0 0 U( ~~.-4 CsJ .-4 c’~iI- t~~ < )< (!)U
~~ < L U  LU Z II II II II U Z -, ) -) ~~ )- )- )- >.
0 2 ~~ ..J <~~~ < I U. U. U. U. I (/) U) LI)  LI)

~~ — 0. I-. < .-.i —, r’j (\J
X U ..J 0 1-1- 1- 1- ~-‘

~~~0 0 W O  ~~ 0.0 .0 .0.
U) OU. 1=) ~~~5. 0 0 0 0 0  U.U.  LI)

U U U~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ) U U U

- - .‘~ 
- 

-

~~~~D1NQ PAG&~ BL&NK.NOT t1L.M~~



m m m m m’.r~~~ ~~~‘.o ’.o ..0- .0 ’.0 .o .O ’.o r-

0 —
LU .4 . ‘

~~
U) — r-.~ -

,

LU Z LU U ~‘ç~ ~ -

U) 1<1 • -

I— I— p. — C) ~~~ ~~ ~~3 V) UJ —
7 < I 0 b-.. p. ~Q ~~ ~-)

7 0 ~~~0 ~0 — Q r.4 - ,
— ~~ LU U — — — I -~ I!
I— 0~~~~~0 Z C)  ~~~~LU ~~~~~

~ LU — ~~ 0 ~~ • S..’ ,-r~, 4~
I— iX~ IL)  I— .-’ ~~~~~

LU I— LU p. — .4. .. .
‘.~0. 0 —~~~~~ -J~~~ ~~~~~ ~~z p. 0 — — IS) N~ ~

0 ~~~. s Z  01--  ~~~~~U LU — ~~ + 0 ~I I I  — —  I S ) W  0 U)
U.. < I— �_ 0 ‘.0 • 0
0 — 0 If) — 0 •~ 0 ~~U) ~~ 0 I- .-4 — U) ~ I-C U) < LU 2 — — If) — r~L 0
0 U) ~~ .J < — 3 — U) 0 ~~I ~~ 0 C ~ m~~~

. ~— r ~ ~I— <1) LU ~~ 0 1—. O~~ I 0~~~~—
UJ (~~UJ ~~~~.UJ ..4~~~ U ) L U  (~ 0
Z — LU ~~ — — — • • 0

U. 0~ I C) X X C) ,..~ — ~~
I O W  ~~~~~~~ • 0 0  0
U U) ~ Z 1— — I p. • .0 • IS)
— Z U. LU ~ — 0 3 I—
I 0 U — ~~ — >  — 4 U) t~ 0
3 — — 0 — C’. — ‘/) I • • I.—

1-1- — I -  0. UJ 00 0
(5 U 0 2’ I— — — • U I— ~—4 (5
Z < I— .— ‘ U) — ~.. —.4 • 0 1-~
— ~~~0. 1 -0 1-  0.0 ~~ (50. —
I— U.. ~ U) U-i 0 N) — — 0 (‘3

U U Ui • — —  0” ‘.0 I —

U 0 U) — I— I—. — — r— m I..) • • —
— W <  0~~ 0 4 >  0 ’ I  0 .  I— (‘.J
O ~~ Z~~~~ Z Z  —~~~ ~~~ W • ~~ (5 *2 U) Z _J — U < ~~ I•— U~ • 0 • 0 • * ‘—4
— U LU .—I U 0~ — N) .—4 ... 7 w • 7 — C)

— ~~. ~~ 0 U) — U) 0 <2’ 2’ I -‘4

~~~~~~Z 7  U.J Q~ 0 ‘0 p. • • • U
U LU 0 4 (5 I LU UI — 0  (‘3 0’ 0 0 S p. + —
(5 U) U I  W L U U )~~~ 4~ -4 0” I U) 0—  • ~~m —  (‘3 0
Li I— 2 ~~ 2 — — LI) U N) S S .—4 0 -3 * —

I—’ Z — — — 7 .—4 • 0 — 4 S N) * —
2’ — 1- ~~ ~~~ — 4 ..-.. p. p. • .-4 — 3 0 (‘3

3 .7  U.. I—. ~~I 0 • O l —  0 1110
Z0~~~~0 •~~ .. —I 0~~~~...J 0 ~~~~~~~~~~~~~

Z II ii U < o~ 0 U 2’ (fl + LU 0 I . 0 — ~~‘ 
•..

4 ~~ c~ 0 ~~ U) LU I — Q — 4  I—. — —~~~~~~~~~ U ) 3~~~~~0 — 0. S 0~~ 1 L U —  ~~~IIP’.J
U) 0. 0. 0. — U) U I— U) 0.. LU s—4 0 0 — 0 I— (‘3 • — — 0 U 0. (1)
— ) 

_, -~ 2 II ~~ I X 0. 1-~ I I (I) II 11 0
(II 4 <

1- 1- ~~ it — — 0 — 1 -  II Ii 02  U) —
0. LU — < 4  L U X U . . U. U. ii U.- 0~~ ’ I 4 0 I L .
-) .J 0 00  J 0 -4 Z~~~~~~~~l ’ .4~~~~U)U

—
0
0— — — — — — — —

U U U L) U UUU U U U U U  UU U

46



— r..i N) .4. LI) .0 N. ~~ C7’ 0 —4 (‘3 cfl ‘.3. U) ‘0 N ~~ 0” Q — ~ j m ~ U) ‘0 N ~ 0” 0 — (“.3 N) ‘4. U)
N N N N N N N N N~~~~~~~~~~~~~~~~~~~~~~~~~~ a 0 ’ 0 ’ Q ” 0 ’ 0 ’ 0 ’ 0 ’ 0 ’  O” O ” 0 0 0 0 0 0— —— -4 — —

.
~~~

.0 ‘0
N) N)
- 4 —

0 0
I— I—
0 0
(5 (5

• •
0 0

— r’4
0 •

• S (‘3
LU 1- 0 ‘xi_J -.1 (4)
• S

0
— — I—
I I— 0 .‘..~

— U (5
0.

‘4 * • •
0 — 0 0 ‘3. — -
—4 I— 2’ 7 N) —

— — + 4 < .-4 ‘x) N) ~~—— .4. ..,j • • p. • ~~~~~~~~~~~p..q 7
NJ NJ 0 LI) NJ 4 — 0 4 4 I —
U) — ~~4 0 — 0 N’~ I ~~ I— I— ~~ U) 0.
0 2 U 2 • 0 ~4 U .-4 LU LU ‘4  0. + — .

~~~ 
.
‘.
‘

L) -4 F~) 1 4  0 . + -.ii U —  0 ~
+ 1 -  0 01- .  0 c’.j 0 — 1 — 1- 0 ‘0
0 4 — I 4 • .—. N) • I — — • I —
• * — * LU I I ~ 4 0 U (1) 2 I—’ ~~ —

— -0 (5 W —  ‘00 * 0 —  . . .J—< 0 0.
— I -.7 — ~. • S * (5 N) (fl — I..) U) I (5 I— U) 0 ~~ 0-. (‘3 ~4 r..J 0 r..J (‘3 0 • 0 * . 4  — 0.. * * — . 4  0 Ui — • I N 0
r.j II 0 7 • 7 U — • . — 0 — I II 0 0 + + 0 ._i I — — (“J — ‘7 4  • — . 4 —<  I . 4 1  I I —  0.41 I X  ~~~Z X — ~I < I - I —  I II —
— 1 - 0 -4  U) I U) 1- U I I- I U — Ii 0 U I- c~ ~~ 0 0  ~~ 0 X ~~ ii 1 1 0 . 0  1 1 3  I’

II — II I Ui — II — II — II — 1 . - O W l  Ii II U ii II II — .J ..J 0 1-Z 0 . I -7
‘ I I 0 -4 u. ,.4 11 1 U. U. -4 U. .4I0II~~~~~~X 7 7 — s - 4 U.~~~ — U 0 L D ( 5 0 5

NJ 1- ( 5 1- — 1- .P.4 1- — 1 - — 1 - — 1 - U~~~~~~ 1-~~~~~~~~~~~~~~~ X Z — N J r . 4Z ( 5 U ) U ) (5 U )

. 4  (‘4 N) ‘7 0 (‘3 ‘.1’ ‘0 0 0 0
0 0 0 0  N) N) N) ‘.7 U) -.0
. 4  — ,..4 — •4 ...4

47



0 0 0 0 • 4 — — — —4 — —4 .—4 — .4 (‘3 (‘3 (‘3 (‘3 “'.1 (‘3 (‘3 (‘3 (‘3 (‘4 N) N) N) N) (I) (fl N) N) N) N) -7
•-4 ‘-4 .4 .4 .4 ~~~~~ -4 —4 .-I ~~4 ,’4~~ 4 .4 - 4  ..4 . 4  — .—4 ..‘4 I . 4. 4, 4  .4 ,-4 • - 4 . 4 . 4  .- -4 ,. 4 . 4

-~~ II  ~~
-. ~~-. ~—. ~~~

I 0 0 0 0 0 0 +—. -,

-
~ H 0 - 0  0 0 0 0 0

C) 0 0 -4-s - -~ 4-~ -
~~ -l-~ -

~~
C) C) U.. - 

~ ~_) ~

I ii ’ U,

Ii 2 ~0 3 0 0  0 0 - 0  0 0 0
0 ~— 0 0  — E E

t— P— I— ~
0 — (5 00  — (‘J -~~~~~~~~~~ ~ ~ o n

—‘ (5(5 0 (‘I: I -
2’ .-‘4 I -

* 0 U)0 ,
0 — 0 — — U ~) .~ 4

NJ • 14) 14) (‘3]
I — — 4 0 0 ’  • .. J 0 . 

~~~~~~ I
NJ (‘3 I • (“3 4 1- .4  - 0 0’

NJ * l~ — — 0 t - * * -* — S—f S ‘. S I— 0 (‘3 ’ LI) LI) Ill I ~~ — -
C~ NJ NJ I— — S I— 0 - S I I ). )- -

N J * +  .-4 .J Z UJ (5 Z 0 —  I ~* * *O~~~ —~~~~~L 1 -  5
~~~~~~~~..J S — (N • 0 -20?Z 0~~D:ZZ030• NJ * NJ NJ I— ~~ * • ~-4 • I a~ — - 

(5 •: 15 (5 0 0 • • (~ (5 • • -
* * U) * * ~~. ‘—‘ 0 Z 0 0. Z I — 00  0V )  0i U) L/) I I 0 0- U)  U)-O 0.4

Il LS) ( N U)~~~~~~~N J I~~~D .-I I 3 . 4 ( 5 Z. II Ii l U l l  Il~~ Il 110 .4 11 PI ll 11 11 11 11
— S I • NJ ~.i I ~~ — I— ~~ II — ~~ .-4 . 1  .4  Ii (‘4 (“3 (‘4 (‘3 II U N) N) ‘.7 ‘.3. 4
0. II II II II II II II — II — — 1- LI) ~. ~~~ — —- ~~ — > 3  — — o~LU
U) 0 0 X X 1- ) ->. ’-’ 1- ’- —~ U) )<~~~~UL )UUUUUL3U)U)UUL)L)UUL)

0 0 0.4
N 00
-4 — r’.j r’.j

UUL)

48 

- . 
— - -



- 7 4 4 4. ?  4 4’ 7 ’ 7 U) U ) U ) U ) I I )L S ’ L U ) U ) U )U )’ 0 ’ 0 ’ 0  .0 .0 . 0’0 ’0 ’0 ’0 N N . N NN N
.—4 .4 .4 .—4 .4 ...4 .—4 .—4 .-4 ~4 . .4 -4 .I .4 . 4 . 4  4 ~ 4 .4 .4 ...4 .4 ..4 ~..4 f ,,.4 ~4 .4 ~

_.4 4 -4 — .4 •4  .4

“i

“.4 (4)
II II
7 7

(N
II Pt

cx
0

C’ U. u.

LI) — LI,
— 2 0

0 0 >- 0 CD
5-

- 
* — N)
— I— 5 5

>. — 0 -.0 .0- 
C’. I 0 I- ~~~~
2’ 2’ 0 — —

I 0 0 (5
- Li .-4 .-4 * >  U 0 0. - 4 . 4 - -4

-.4 c~~~’— Z 7  >~‘~~ 4 ~~~ 
_J —

I O O L) L.) — > ~ 4 S X X P ..) L) L)— * * * *  * *  * .-.‘ — (‘J I + * * *- 1— (1) U) Ii) LI) — 5 5 7 I— — U) U) U)
- — U) IC’. I I S S )— >. (“.4 .4 [5 * — S ~~ — 0 0 I S I

- 7 • • * * * *  * * * *  U ) Z  7
C) iC) — * * 2 Z Z Z  7 Z Z Z O O  I (50  -~ (5 *  * C X L ~~ Z 7 Z
•~CJ ~~~~~~~~~.-~~L~~(5(5 C 5 0 U ’% ( 5 5 c 5 ( 5  S S I U )0  S U ) L I ))( X I5 0 0
0 U~’ Q. 0 0 < X U) U) U) U) • • U) U) U) LI) — 0 .-l I U) 0. • — — U) U) U)
II - 3 II II II II II II II II .... f .— -4 II II II II II II II II 3 Z II It II II II It II
410 . 1  • -4 .’4 (’.J ’.iN(SJ II I l N ) N ) N ) r 4 ). ? 4 4 4 0
‘-“I- 1- 3 0 ~~’-o~~-41-  I-’ ~~~~~~~~~~~~~~~~~~~~~Z ’ 0 ‘Li Z Z 7 2 Z X 2 2~~~~~~~X X Z 7 Z X Z 2 0  Ui U . X 7 ZZ Z X Z
Li ’S U) Q U U U U U U U U) U ) U U U U U U U U( 5  LI) -~~UU U U U U L)

C) 0
‘-4 ( ‘4
(‘4 (“.1

U U L )

49



.0N.  a) 0’ 0 . 4 ’ 4  N) 4 U) ‘o N- U) 0’ 0 — 4  (N in .4 U) -.0 N- ‘0 0’  0 . 4  (N N) -t Ii) -O N. U) 0’ 0
N N N N a ) U ) U ) a )’ 0 U) a ) a ) U ) U)0’0’0’0’0’ 0’0’0’0’0’C)000000000.4
. - I . 4 . - 4  — ..4 ,4 . 4 . 4 .-4 . - 4 4 . 4  - 4 . 4 . 4 . - I  .-4 • 4 . - f .- 4 .-4 .4 ..4 .-4 (‘.4 i ’4 (N (N (N (‘4 (‘4 (“.4 54 (‘.3 (N

~: ~~.

C)
N)
C)
‘I)

0
I—
0
(5

(C) —
• -

(N —~~~ C)
_ I

V UY~~~ N)
• 0.. •

4 0 LU 5- ’ Cl
I I-

— • 0
(N h~- (5
*
41- C) •

— -‘ U. —

(‘.4 II) —
— * I P— .-I 4
—‘ * (N Ui — I’-
>. —I *X  C • *
* — * *  ‘~~~~~ r 1

~~~~ 
—

— Z a~ 0 4 - 4 . 40  • 0. .4
Li )< X I— I— — • —~ Ui —

I + — *  I * *X(“4 + U) I— — U S Li
>. — * 0~ • (N —4 — U) ~

_. LU *
‘—4 * >~ * )( + — 1- 1.- U) — c- —
— ~~~~* - 4  * * * U ) +  • 0
2 > I 7 ~~~ (‘~~ ‘I ) *  Ui - . ,— 4 U) 0~U — > - ? — 4 X  •*  I O 0+ 0 .~~ — — - 4

* * *U . - 4 t — * — * U )  1- I ~P U J ’ . ’ .  
‘ C~U) • I — I— ‘. 7 X 7 I — (‘3 • $ a) ‘--‘

I • (‘J 4*~~~~~r4 [ 5* ’S *  1- 1- u  I 4 - I  + 4 - L i
• * ‘ b * *  • — 4 ’ — U ) Z U ) Z  0 * * X t —  I— rn

2’ ~. Z Z 0 ~~~~Z I 1 5 1 1 50  U. ~ S + . r n 0 I — +~~~:(5 U) • c D ’ S * Z U  . I )  .LI) O ( N (N  ( f l U) 0 O—  1 . 4  4 > . . . .’ - 1 1- 4 > 3
U) •“-~ U) U) 2 U I .—4 I .—4 I U) (5 ~. ‘-.‘. ~~ • — — U) r~ — ~ U) + — ~~~ ‘ . —II .4 .4 II II (5 II II II II II ii 7 ~~ — I • .4 II II U) U) Z X U) U) ~~ 5 U) II
(“4 11 PI N ) N ) v’) N ) ’ 4) 4 4 - 4 4 0  — )~~ )( N ) . $ I I . 4 . l 4 t — L) LJ I I 4 l — . I C ) . . -4 II 4
— > 3 — II ~~ ~~ — ~ 1- 0 II It II It > ~~ — II — II I I > — It II 1- 3 c~
~~~0~~~~~X Z - 4 Z Z I Z 7 20  0 • ‘ ( N N ) 4~~~~ X X U ) U . . . ,(’4~~~~U . r n 4 04 . ( y 7

Li

0 0 0
O -4 (‘3
N) N) N)

U U L)

50

- - - — 5 - - - -  - - - - - - - - -~ - - -----——5--- -- — —- 5-.-- -- - - —- - - a ~~
—- -



~ 4 —4 •.-.$ ~ 4 —4 -4 • 4 .-4 .4 i54 (‘54 (“3 ”4 (‘J r’.J (‘3 (N (“J (N N) N) N) N) (fl If) If) (4) (4) (41 4 4 4  . .7 .7
(\J (N ~‘4 (“.4 C’3 (‘4 (N ~‘3 (N (‘4 (“4 (“4 (‘3 (‘4 (‘4 (‘3 (‘3 (‘3 (‘3 (“J (N (‘3 (‘4 (‘.‘.J (N (‘4 (“.4 (‘.4 (N (N (‘4 (‘.4 (“4 ( 4 ( ’ 5 4

0 0
N)

.7 ‘7

C) — —  — — 0
1-- c~ s~~~~~~1-C X X  X X O

7Z  (5 * *  * * ‘ S
‘S C  ——

~~~~~ . ~~~~~~4 *
—

-? ~~. ~~ LI) .-$ s.. — — — .-4 * 0
I.- 

* * LU — 1- I-’ 1- * C 1-’-
* 5 • — — I + I + — — (~J - C
— (‘4 (N I 

~~ — ~~ — U) ~~ - I~
LU . 0. )(I )( )< X 0 . +
U) ..~~W — * * — * * W ~~~~ 0 —, 

I— —
(.4 * 4  LU ~~~~~~~~~~~~~~~~~~~~~~~~ .20 —

4 * 4  1- W U . ’ .-U.— W S-. (5 (‘I
- - 4 - 4 . 4 .4 — ..4 I Z~~ I 2 2 .1 1 -  —

~~~~~~~~ 2 ~~~~~~~~~~~~~~~~~~~~ • +  —.
+ 12 I XZ Z   U ) I - 1-— U) t— 1- ‘ 4 —  U)
~ U Li ‘ - 4  (N U Li U Li LI. * N) 0.

(Li
I (‘3 N I-. ‘ I — ~~ ( f l U )  (CI U) LU U) a~ . 4 •~~ ~~ . .$ . 4U)  —
U * * - —‘4 ~~~ .—4 I I I S I 0 0 0 3 I LI.. I— I— U.. I— I— I r4 S ~~4 —I 5

1- ‘5 .’  ~~~— I I  Il — Il II~~~~~+ 1 -  + + t —

~~~‘~~~~~~~~~X 0 ~~2 Z ZZ Z  - - 4 0~~ 4 C) U. — ‘ .“.— L L ~~~~ ..J ~~~~~~~ -.4
0~~~~ r~~~IL j 7 L i O(5 ’ S ( 5  ‘U II II II II — Z ’ - I -4 7 --4 — 4 — —  5 — —  S
— I Z U  I U  I U ) U ) U ) U )  1- 0 0 - —  U ) ( 5 + + 1 5 + + U )Z 2 2
I I Li U II II II II It II II II 3 S .-~ . 4  4 ... ~ U) U) ~~ Il) ~~ U) (~‘3 (‘4 — (N

~ 0 _ 
~~ I~~~~~~~~ I~~~~~—. < 1- 1 - 1 - 1 - I - .1-

— II II ~~‘ — ~~ — — I II t I  I 1 2 2’ .-4~~~~ II X I II Z 7 ’...~ II — II II II —
2’ ~ 4 (‘4 I 1 - 2’ I 1 7 2 0 (4) 

~~ t~~ — — It U. .-i 
~~ 

.4 — U. (“4 Li. N) .3. iS’ U.
Li I-- I— I.) LI Li U U U Li Li LI 1.- U. I-- I— 1- I- ~~ — I— I— 1- I— 1- 1- ’-’ 1- I— 1-

C) 0 0
0 — (‘.3

- .7 ‘1~ 
4.

Li Li

51 

- - - - - - - - ~~~~~~~ - -  —- -- - --- ‘~~~- - -- - - - --.----- - - - - --- - -_ _ _

____________ — —— — - I - . - - . - - — — --— — — -



4 - 4 - 4 4 -U ) U ) U ) U ) U ) U ) U ) U ) U ) U ) ’ 0.0 .0 ’0 ’O ’o -O ’~ .0.o r— r - - N N N N . N N . r — N a)
(‘4 (4 (‘.4 (54 (‘.4 (‘54 (‘.4 (“.4 (‘3 (‘.3 (‘4 (54 (N (‘4 (N (N (‘.4 (54 (‘. 4 ,  ,. (“3 (“.4 t\J (’J (‘3(4 (“.4 (‘.4 (N (N (‘.4 (‘4 (“4 (‘.4

LU

cx:
LU

0 U)
4—— ‘7 Ui

I- ———— 0 — ——2 2 I-- 2
— LU LL.

1-1- ~~~~~~~~~~~~ U. + +
+ +  — — — —  2 Z Z—— 7 7 1 1  —

• .4 —4 (~~ — ~~ — — — — -4 ~~
+ + —  1- 1 -1- 1- . 4  LU **  I-_ U.
~~~~~~~~~~ + + + +  I 0 0> 30 0 0 0  ~~~~~0 — — — —  4 - 4 - 4 . 4 ..  I ~~~~~~~~~~~~~~~~~~~~~~~~ 0 U_ U. 0 0

• 0 22 11 ~~~—~~~~ — P-- . 1- - ’ 4 U ) U )’ 3 3 0Q  S —— ~
4 0 tx: — — Z 2 1 1 (5 LU Il II Ii II II II I l Ii ~4 ~~ ‘

,,, _.4 • 4
+ 4 1- 1- 1- 1-  L) L) Li L) S I O + Z 0 OZ Z  + +
~~~.4 11 11 11 11 -4 11 II II I! 3 r-4 .-’4 —I .-4 .4 .4 .—4 •z ~~~ • • ( 5 C 51 f l ( N 4
U.. +~~~~~4 - 4 4 . 4- I  4 4 4- 4~~~ 0.

I 1 2 > 3 17> 3 -I tt tI ll 11 11 11 11 11 11 11
& I I OZ Z ZI I I 2 2 ’ IZ U .  C)
U.~~~~[5 L) L ) L i Li~~~ U U U L i  Li 1- 1- 1- 1- 1- 1- 1- 1-~~~

Cl 0 0 0
N) 4- 0 -4
‘3. 4. IS) (4)

Li Li Li

52

1~~T . T~ 
-- _ _



~4 (’iN)4U),ONU)0’0—4I’JN)’# If) ’ON.U)0’0-4Nrn . f U)~~~~ N . U ) 0’ 0 . - 4( ’J m - 3 . U)
U) U ) U ) ’ 0~~~~U ) W U )0 ’ 0 ’ 0 ’ 0 ’  ( 7 ’ 0 ’ 0 ’ 0 ’ 0 ’ 0 ’ 0 00 C ) 0 00 0 00 ’4-4 .4 ’.4 ’-’4~~

-4

I—’~~ ~~~~~

0

Z (“J r’i— —~~~~~ — — 4 *  0
I— El— ~i— 1- 4* 0  I—

+ — — ( N  C)— — .-$ — 3) (5 ~~E S ~-
)< )< )( >( + +
* * * * ~~~~~~~0 ~-‘ ~-. 

I— — 0 0
— 5- —
(“4 ~
—

*— Z i — 2 1 — Z l — Z ( ’ J r’- J —  U)
—~~~~ —~~~~ — — * * . O 0.
* I— * 1- * I— * 1- * * I— Ui

. 4 . 4 . -4 • . 4 . 4  £ 1 2 2 >> Z
1 + + + + + + + +  ~~~~~~~~~~~~~~~~~~~li lt ti ll 11 11 11 11 + + l-  I’— 00 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~
_J ..J • ‘0 If  + + + + + +

“ -1 —~ • 4 ~4 -.-~ —~ -4 ‘-4 — — • ~ • i —4 ~ 4 1 1 2 2 > > 3 3 —4 cx: — — cx: —
I— I-- f + + + + + + + 3Z  + f U )~~~~~ 4~~~~~~~~~~~~~~~~~~ + l - l -3 3 > > 3
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1- 1 - 1 -1 - 1 - 1 - 1 - 1 - c xU ) U ) U ) U ) U ) V )U)
‘7 ‘7 4’— ~—. I— 4 .  I—. .

~
. U.. t— -D It II It II 1 II f t 1 U. II II It ft II II

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
It It ~~~~~~~~~~~~~~ -. — ‘ U ) 0 ’U..0 U. II
0. Q t— I- 1-- I-. 1- 1- 1- 1 -1- 1-  1- ’-4 ~~ U _ 1 - ( 5 U ) U ) V ) U ) U ) U )  U ) U )U .  I / )U ) U )U ) LI) ( f l U )

0 0 C’.
- . (‘3 N)

L-E - .Z~
)(

~Z~O( 
~~~

‘. 7 ,~~ Uf l  U) U) U)

U 2  ~~~~~~~ a~V2 f lcY~v3

53

- -__  I S - - -  ~~ - -~~~~~~~~~~- - .  —~~- 



. 4 4 • 4 . 4 ( N ( N ( N C’ J( ’ I ( N ( N ( ’ J( ’ 5 4 ( N N ) N ) N ) N ) N ) N ) N )~~~~~N ) r 4 ) 4 - 4 4 4- 4 4 ’ 7 4 - 4 - 4 - U )
In N) rn ;n rn rn rn rn m m  m N) m rn m rn rn N) N) N) N) N) N) (4) N) N) N) N) N) N) rfl N) N) N) N)

;,~~~
—

ci ~~‘.

ii ‘., L~~~~~~ i

0 (5

~~~~~~~~~~~
— — .— ~~~~— . 3’ -’3- 4 - 4 U ) U ) U ) U )

0 0
0 I-’ •
4 0 ~~’-~~~~ 0 0  ~~~~~~~~~~~~U L i L i L i~~~~~~~~~~~~

‘S * * * * * * * *I 1 2 Z —  — — —U) U) U) U) I 1 1 7 2 (4) 44) N) N) Li U Li U C~ —
C) * * * * Cl ~~ ~) —) ~) I + I + (N (‘4 (‘.4 (N

L i U L i L) E I 2 2~~~~~~~~~~ ’-> > 3 3
0_ — _ _  C) I I + I + Li (.4 U L i >  > 3 ~~ U. U. U. U.
(5 1 1 72  .-I —i -.J —J I + I + U ) U ) U ) U ) +  + + +— U L i U U  -4 —  cx: — c x : — 4 ’ 7’ t 4* * * *t x :  — —I + I +  •

— ~~~~~~~~~~~ 5 ( 5 4  * * *  * I 1 7Z ~~~~~~~~~~~~ >’S >’ S 3 ’ S 3
3 0 1 - 1 -3 3  Cl • I I Z 7 U U U U 1 Z 2 ZU .~~~~U . L i U . 0~~U.
— U) $ / I U ) U )  W I
I— • * * * * ‘U)  ~~ ~~~~~~~~~~~~~~~~~~~~~~~ > >  — 3
.4. P — — 4 - 4  -4 —4 — 0 — — — — ~~~~C~~~~~~~ * * * *_ J 0. .J 0. -.J 0. ..J
— ~~~~~~~~~~~~~~ .-40 0-0 0 4* * * * 1 I 2Z ( N ( N —l—4~~~~’S U ’.D~~~~(5U3 S Z Z ZZ O O I — O O S U) 1 0 r 4 .-.4 (N ( ’ 4 U L ) L i U I — I —1- I— — V ) — U ) — U ) —
U) LI U U Li I S 0. 1 • —4 .~ S I— I— I— I— ii II Ii Ii Ii II U U I I I I I I I

II I ~~ Ii II II II •‘4 .- s C’ < — I 0 I . Ii II II U . 
~~ — ~~ — II II tt II II II It

II iI~~~~~~~~ li 111- 1 I U  > >3  3~~~~~’4~~~~~ 4( ’J (”J (N (’4 1IE 1 2 2 7
3 Ii U. ) ~~ .-4 (‘4 U. Li. .-4 (’.J0~~ 1 (“4 ..J _i ..J . 4>  > 3 3> >  3 3( 5  >. (5 ). (5 >. (5

0 0
U) .0
UI t(~

54 



-.4 “ .J N) 4 - U )  ‘.o r— IX) 0’ 0 .-4 (’J rn .tU).~) N- C0 0’ C) .-4 (N N) 4-~~~ .o r— ~~~0’ 0~ --4 (’.J ‘4) .7 U)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~N) N) N) •~) N) In N) N) N) In N) N) N) N) N) N) N) N) (4) N) N) N) N) N) N) N) N) N) N) In N) N) N) N) N)

0 .
5)

cc.
~-~~

_
0 -

~~

~ c-si
-.1 - 

‘.-~
3 ~~- c c  ~ c c -~ 5:

~~ 
-4_ s cc - (‘i

‘5) S-s -~ ~~0 ,~~~,U. ~,cc I
,~-. c , Q ~ ‘~~~

O S • 5 Z~’.c c ’ . —’. f -I
— I .4- .- -
-‘~ cc -cc ‘-~ ‘-‘4
~~~ ~~ cc . 7 2
3 ~) c -, c c ’ —i I T
Li ‘ cc .,-,
LU 

~~~~~~~ ~~~~~~ .cY 5j ’.— * 4 4
~~~~~ 

I-~1 • Z Z
U. (S’S
O V4 L’I

+ +
LU - - .

~~ ——U) 
~~~~~~~ 0 ~-.3 i’s~~~ (N

‘0 .~ I I
). .U) - 0 ~~~~~~~

I— .~~~, cc * *I_c’. 0 l:l)~ ~~~
-,-) ——• ‘S(“.4 I f

S — 0 0~~ )
C A — 11
N) — ~~~~~~

-
~~~~‘ I T

‘0 ~4 —4 .0
• I’)
0 ~~ ) 2 _ i  * 4 *
0 CD C) U. U)~~~
0 U. C) . * Q. > ) -

(5 “i - 4  ~~~Ui~~ ’
LI —‘ 7 ~~

. U. * 4 *
• 0 00 — 5  11

N)I  0 ’.. I-0 0 0 Z Z ZI U) U )
0 . c I U-’~~~Li~~~~ L i _~~ L i U )  I— ‘0~~~ •X . . . J  • ‘0 5 0 ) ) ) )* *
‘~~ II II II It ii II ii II ) * - 4 I— 5 .4 , -4 ‘..4 ._4 Q ~~ Li ~~ Li S I 4
U) I— Z 0 00 + 4* + + ‘C) + (‘4 II II II II (N (‘4

-‘4 (‘4 f’~’. 4- • -4 (‘4 N) 4- 3 (5 1~. 5 5 7 .‘4 .-4 
~~ 2 7 2 1 Z ~~4 .-4 — — ii Ii —

II C’ 0.
I U ) I I  (I ii I I U I I 11 1- Il It II t I 1- I I I I T II I

~~~~~~~~~~~~~~~~~~~~~ >.>~~Q 0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Li U . U . U~~U . U )U ) M U) (5  Li < I - 1 - U . . U . 1 - — U . U .( 5 U ) U ) Z Z ’ S~~~~L i c x L i I X L i 1

0 0 0 C) 0
0 (‘4 N) ‘7
‘0 ‘0 so ‘.0 .0

L I L i L i

55

- - -

~~~ 

- —5---- -- - - —-—

-S - - 
- ‘  —. — —



O N U) 0 ’ 0 , ’ 4’ . lN )$ I t ). O N 0 ( 7 . D . 4( N m’ 7 U) ’ 0 N ’ . X )0 ’ 0 . - 4r ’ J N) ’ 7 I A’ 0 N~~~~~ ’ Q

N ) N ) N )N )N) t h N ) N ) N ) N ) N ) N ) N )N ) 4 - 4 -  4.4-4.7.7.74 4 4 - 4 ’ 4 - 4 4 - 4 - ’7 4 - 4 - 4 . 4-

-
. S

II
- -

cc
-cc .

~~) .

0 -
-~ ~- ~~-

‘.5) cc
0 cc cc - -
0 cc cc cc -

-~~ ~‘ 
(~_ 5 )) ~

cc ‘0 ~-- cc cc
U) 

I i -

~ cc
cc “ . ‘ ‘.5 - -

I (5 -

‘-5 ‘0 U..
0 ~~~~ - —~~

U) I I
-cc ‘0 z • ,

~~ 
•

cc 0 cc5 ‘.- - -

I ‘~ -~ 4-’. . cc~~~~
’- -cc -~

cc — -~~ c c - - - cc
‘—5 I— ‘ I
ccc “ -~~ S U s-~ s

0 ~~~ -5- c - -
0 0 i , (. . S

II U_ .~ ,_ _ S ’ I ~~~
‘0 -cc -

I U) ~~ ~-, -cc L —

~ ‘0 ‘0‘cc

0 c 0 z
45) I-’- E -- - -

~ 0 4-
(5, 2 -cc -

C C)~~~~~~~~ -~ 5

0 U (‘4 • ç • 
-_

— 0 N O c t )  -,-) ))-~
0 .—4 0 (5 .4 0 N) cc

-15:, Q II ‘-~ Z 0 N-’0 ~5 ~~~ N

~
‘ 

O S ~~~~~~~~ — ~~~~~~~~~~~ ~ 4—
’I ~~~ ;::, 

.
~~ ~~~~l • .‘.

~~ s l i  II 0 ~~‘0 ‘0o cc

~~ ~~ ‘S~~’.-I I~ ~~
‘S

~~ 
‘S (1)

0 5 —  —
cc — -40 0

0 0 s
7 • 0 0 — .4 .4 .4 ,,-4

Cl >~~cx:
1111 1111 W I  >.)

~ 5 4 * ) .
011111 1111 )- •Ui * *  LU . 4*  U) ~~~Li~~~~UCS Lt) U) O (5, I— -l U) S Q U )U ) ( / )V)

~ -4 ~ 4 — cx Li o~ Li 4- cx: Li ~~ Li LU —4 . 0 5 • -7 S (‘) 0 * I— I + I II II II II
I I U) II II ii II .0 II II Ii II - I— 0 1- 5 * * N 0 S S It) * + 2 0 — — — —

— I U) .4 .~4 ~l —4 ~ 4 -4 -4  3 5 ~~. ~~ ..4 .-4 -4 S — .4 .4 • (4) 7 ~~ It~ .4 (‘.4 44) .7
~~U ) < Z ” ZI Q I Z 7 7  0. —~~0P’.J I t— t — O . l , . . 4 l I I  • Q ~~ I ’ i ’.— — —— —

It II — 1 1 1 1 1-  -, ~~ ) I it — — It Ii II 1- II — II Ii II II ii II ..j — — — —‘ZU.~~~~~~~~~~~ 0~~~~Li~~~~Li 0 U.U.. - 4 3 3 0 N)U_ . 4 N )~~~~3~~~~U ) J~~~~~~~~~~~2 U) -~ Li LI (SU) U) U) U) U I- ‘-.4- C~ Li (5 1- — I-• 1- ~~ Li < U) Li U. Li. U. Li.

O 0 0 0 (1
-4 (‘4 N) ‘7

.0 N N N- N

L i U L I

56

•6

- I  - - _ —  - 

-



‘4 ( f l 4’ I_ f\
(“4 “J (~~J ( 4 C \ J N I’ J (’J~~~~J N ) N ) (~) ( 4~~~ N ) 4 ) N ) ’ f l N ) N )’ 7 $ 4- 44  7 4 4 -
4 - 4 ’  .3. 4 4 ’  4 4 ’  .3. 4’ 4 4 - 4 4 4  .3- 4’ .4 .4 -7 4  4- .7 .3- ‘74  3- 4 4 4 4  4 - 4 ’  4 4 -  4

- I -

It’. ,~~- ‘5 
- 

‘5
N- 

‘-- - - t’5~5 t5- _s  -

- ~~ S
4- -

~ —
0- •

-- — —
‘.5’ — - ‘ -4  — —_,J (S —J --5

U. U 0
— ‘7 .4’ 4* ..-4 .7 4  N -L) i1
0 - * —4 3- I-- 3 4— I— N - * *

5 - s ’ 3 S_i “'‘ — ‘ U ‘S “ •“... 3 3
0 • Li U. — — I cx~ — — 0 U LI

I cx~ U .U . . - 4* ‘S’S  I— ‘ I  +
S ~ 5 ~~4 * 0 CD _ J 3 CD 0 0 - ,.J _J

Cl -S _J ~~ U U ‘SU U LI ‘S ( ‘5
U- .~~ U . L i  * *~~~~ + * 4 *s - - ~~ + (“4 U. U. * —4 (“-4 ‘S (5, * *Ti ’ * — 4  * 7 7 3...J * 7 2  — 3 3
— ‘ 0  C D 3— J 3 3* U ’ S X 3* U~~~ 

(C)
‘

-‘5 ‘~~~~ U . C x : U U . + I —‘ L)~~~~Li(5 + Icc - l ~~~~U 4 f 4 4 0 U . U .* * * *C D ’ S ( 5  * *
• cc I * *. J ..JL)00 3 .J . . JU000  • ——Z ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ I— 0 - 0

..J I ..J U)~~~~~~< < ( N* *U ). . . . .< <( N*  43 .4 .1 5 • S

— 0 0 D 0_ j . 4 U + ~~~~~+ + * L i . U . +* + + * ’S ( 5 l  ..J J . . . J 0 - 4 -i
00-0 • S I • L i ++ O * L i .U .* Z 7 0. -4 ’ S ’ S * Z Z J U . U .( 5 ’ S . O+ +

0 .0 • O 00 0 0+ ..j~~~ • ..JZZU.~~~~Li ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~•—‘ ~~1 ,--4 • 1 I I1 ii I I U )~~~~< .4~~~~~~~U O — — , -’4 U )~~~~L i 0 — — L i . . JIi II Ii Ii ~~~~~
I ~-‘~ I ~ -4 .-’~ - I I (U) II It I t It I t I t  II II II It 1 II II ‘ I It L) —4 —‘ (- “ 4  0 — ’ ’.—

It II .II II .J I I . l ,..S U. L( .U.U. Il ( 5’ S ( 5 ( 5 I I — ’..J ,.4 .J .,J 1- It It

4- 3- — I- t—~~~~Li c x~ Li U ) U ) < -~~ Li~~~~U 1-~~~ Li~~~~U ~~~L i I -~~~~L i L i~~~~~~U~~~~Li LD c x  Li
C 0 C)

.0 N
N- N N

-5-- -- --- -

-~~~~~~__ _ _  - ~~~~~• - - - , - - -



‘.O N- ~~~0’ 0 - 4 r~~N) 4 - U ) ’ 0 N~~~~0 ’ 0 . 4( N N ) 4 U) .0N ~~~0’ C~~4 ( N N ) 4 ’U) ’0N-~~~~O’0
U ) U ) U ) U )’0 ’0’0’0~~~~ ’ 0 ’ 0 ’ 0 N N - N NN N N N NN U)U)~~~~~~~U)~~~~~~~~~~ 0’
4 - 4 4 - 7 4 4- 4 - 4 . 7 4  4 - 4 - 4 4 - 4 4 ’ 4 - 4 ’ 4 - 4 - . 4 _4. 4 4 4- 4 4 . 7 4- 4 - 4 4 . 7 4 . 7

L i L i 4 - -~~’ ~~ 
“i 00  I-

* * ~~ N 0 N C) Li Q~ U Li 0
U) ’/) * *  (~!)

U. U. t 0 ~. C~ * * 7 222  — ‘ 4 . 4- 4 . 4
U~~~ ~~~ L4 ‘S 22 1 1  II + -~~~ O C l* 2 2 L i)  ~~~~~~~~~~~ —
—— 0 .5: U U * L i~~~~* * Li~~~~Li~~~ 0
II •~~~~—ccc I + 2 +  1 22  • V ) U )U )’ . / )

~~~~~~~~ 0 c c  0 ‘ - - 4 . 4 - 4 . 4  —4 --4~~~~Z Z C l Q —  * * * *  (‘4
+ +  .~~ 

1
~~55 ~ Z ZI I  Z Z 0 ~~~~~~~L i L iO 4 4 - 4 - 4 -  —

-DO • ‘5) 0i~ 0 ~~~~~~~~~ i~~~~L i 0 C D  1 + 0  3 - 3 - 4 - 4 -  • 2
• Q o cc ~~~Li~~~~L i Z 3 c z c U +~~~~~~~~Z 2 U )  I + I + (3

• ‘-4 —4 W I~~~, I U ) U ) U ) U )~~~~L i U ) U ) C ’ J * *~~~~~~ • Z Z I IZ I Z ZW  Li— — .  LU W * * * * * * * * * Z Z~~~~L i0  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~* *  ‘S~~ (5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Q. —
...J ._J .—4 • 0 5 I— I— I— 4— S Cl Cl Z Z Z Z 7 ~~ 0. * * 4* * It  I I II I I ‘—4 ~. *• C D I I  II II ii C\J J~~~~~~~~~~~~~~L iC lQ —*  .—4 .—4 (’.J (”.j — — ’ — — I — O N )

~~ —4 S .—I ..4 ,.-4 .-4 II Ii ii I i C D — —~~~~~~ N ) 1 - I —I— I— .4 1’JN)’.T O,. S i —

It II C) ~j I r-.~ .4 7 7 1 17 7 7  7 ~~ II II II 1 0 3-  Ii II II II — ..- - ..-..-04- II
2 7 — . -I— (N II — II ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ii 2 7 1 1 1 — 11 2 7 1 I~~~~~~~~~~~ 1 1 2
O C l U . i i U. I I m U . N )~~~~Li~~~~L i 7 2 C D C D 4 04’~~~~~~~~~~~~).).).).U.4-0.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0 0 0 0 0
5 U) 0’ 0 —4 (‘4

N N , - U) U) U)

58

- ~~~~ - 5 - - - - - -~~~~~~~~~~~~~~~ -- - - - - - - - — - - --~~~~~~~~~ -- - - - ---—-- _-

- - - — - - —~~~ - - - ~~~~~—_____ ~~~~~~~~~~~~ ‘~~~~ 5- ’ ’



0 ’ 0 ’ 0 ’ 0 ’ 0 ’ 0 ’ 0 ’ 0 ’ 0 ’ QO 0 OO O O O 0 O. 4 - 4 . 4, l .~ 4 , 4 .~4 ..4 . 4 (N c~J ( N ( ’ 4 N rSj

LU

I H I
LU H
U) I

:-, ‘5 I
S ‘5

C) ~~~ cc. 45) ‘Ti -

-4-5) I- ~ ,I ~-- S
- . I

> -: ‘00 ‘J) ‘ I )::j
I - ~~~ -
cc ‘ - -: cb ’  cc

• 1-~ 
‘
5: _J

LU
Ti ~~- I 0 Li

7 1- -- -- ~t—• cc
ci 

~~~ 
-~~ “.~~.—— ~, r -,~~ ~~~- ‘ cc - - —I cci—— cc cc C C - ~, -

—. — — — .—~ 
Si, 

~~ 
N I ~~~ —U

—, —, U) U) — (5~~~~ - ‘5 s I
U. LU 4 - 3 -  ‘ U) C D ’ S ’- o5: ~~o~~~~-~~I -

I I “ ~~. - - 3 ~~~ , cc -- - -— — — — o ‘- -s o -: - - cc
4 (I) I~~~ ‘~ ~-4 c- 0 .-I cc

0 0  ~‘ 
‘— ‘ cc

— Li Li — — — 5: 0 I— 
~ 

I
-, -, * * — — 7  - - — 0,0 0 0 -- -I_L U. II (‘4 1 4- I  4-- ‘S -Ti 5 3- ; ;  4-. .~ I -

* -31’ Z Z Z Z — c~~— c ~ I-) I~~’ 
0~~ C -7 2  U O ~~0 , 0 . —  I — I 7 (S~~0. 0~ + I Li ~~ — —I — 3 ~.-I - - — . - -

O L) (-J I I * *U . . - lU . Cn  U. ~~~~~ -Li 0. 0. -~~
1 + 4 4 0 0 2 2 1 — I - —  I I — +  

~~...J ‘-J~~~ Q~~ - ~~~0<  -

I_LI ~T S 4— s i —
— — 0  I I I + U U. LI U. U) SI 3-— 0 LU 0 I_U 0 0

U 7 7 Z 2 — — —  U) (3~ LU I I I.  if
Z i i + ~~~~Li 0 . 0 .* * * *  0 LU LU I I  - . 4-  IU )U )~ 0(3 U. U. (“4 — — ~~ Li N) N) ~) 0 U) S I— U. — W — ~~ — $ ~•, 

~~~ 
j 4.

* * * — 44 * I 3— 3— 3-— 0 * ‘S * (5 * ~J “II ‘ ‘

* 7Z *  * * z - II It I I It IN LU . 4  0 41) 50  ‘.4) ~~~~~~~ * ()‘.).i
I— 4 — 0 1  • .0 • ‘— 4 - 4 * 4 * ,

I—’ ~~~~~~~~ cx’ C t — i—’- ~~ .—4 r”4 I’fl 4 C .,4 3 • .—~ ~~ —‘4 ~ ii — ~~~ ~~~~~~~~~~~~~p II II II II II II II II — — II C) ~~_ CD - S I ~~ r’4 I —I ‘-(c ‘.~4 “~ II II ~ 3-”— I.— -

7 111 1 1 1 7 2 1  ~~~~~~~~~~~~~~~ I II II 4-..~~~. ! I I , 4- . . , .3 - D C D~~II II !.-4 4-—
0 7 7 0 0 1 1) 1 1 1  )- >. )- ).. 0. 0 0 LL .4 r~.J LU u . , 4 I N u J U . u J Lu I I 3 3 I I 0
U~~~~Uc~~U3-—~~~~Li~~ I./) I./) U) ~~‘S U — 1’— 3-— r’.j — t— I— ..J —~~’.j~~~~Li1 c~~ Li- , LD

C C C
Cl., 0 - -4
(0 0 0

I Li U Li

- 5(P)

- —~~~ 
_ : - - - - ~- _ - - - - , , ~~~~~~~~~~~~~~~~~~~~~~~ _— - - “ ‘ 5 —-5— —



‘0N- (00’0..4’4N)4u).0N(00’0.4 (’4rn4’I4),0N(00’-4 r ’4m4U)~~~~N (00’0(N ( ’ . J (N (N m N) r n m N ) mm r f lm m 4 ’ 4 . 4 ’ 4 - 4 4 4- 4 $ 4 U) U ) L f lI f l U ) U ) L f lLI ’. U’\ U )  ~~
P 

Ui U) U) (1) U) U) U) U) U) U) LI) U) U) U) U) U) U) U) U) U) U) U) U) L(~ U) (C) U) (C) U) LI) It) It) U) U”. 41)

H ~~—
H

‘0 -0 ‘0;~ 0 -
ci’.’
0

H I-i -
H Hc  - S

‘0o o~;~ ~~I 0 -
iTi’ C’.’i~~~~~

F 5 ’ . -~ 
IC) S

o cc C
~. ~, I 14)

~~~ ~~~ ~~-,

0 0 0 !  C)
45) 4-’. ’ ’.-~~ I~~~
45) 45) -4-I’. , ~~~~~~~~~~ ‘--s cc

o ~~~~N) N) — ‘-~1 ~~~

0 0 — 
S

‘-.4 .4 I
1 ” .-’. 

~
‘.—i _ 5 1I - -3~ cc

O 0 Li ‘— 
‘-5-

I- I 0
0 C) 4-’. LU
CS — ‘ S — I  ~ I

— —~~~~~~
5 S 5

0. 0.1 4-
— + - ‘ I ~ (5 0
O <0<  • I• 3-— ‘ i —  07

1—0 W O U~ —
Lii I I • I  d 0*
1 I 4— I I —  ( 0 ( 0  3-— ~~~7 0 0 00 0 0 0 0 0 0  I — N )
I— LU — I— — ~~~ “. -.‘. LU 0 ~~~ S I • I I S S I I I 3 3 3 3 ~~ I—
* (5 44 ,..J 44 P.4 I~~ £“J 44 * —‘4 —4 ‘-4 —4 .—I .—4 0 0 C’) 3 ~ Li cx: Li I ~II) .C)tfl .11 )4 4* ) . .)— — 0 0 00 1  1 Q 1 1  II II II ti ll II 1 1 * 4 4 * 4 4 1 1 11

0 S I I I ,—4 
* * U) I S • • (“4 (N S  -.4 .‘4 (N I_

’_J — —
S I l  ~~~~~~ Ii — II I-- ~.4 . - 4  U)

• - I  <‘ r’.4 I < ~.4 < I I II f.... 4. ~~ ‘ I t II II It LI. LI.. I II II II II —

I i 4 - -.. II3 - -...~~-C D  II II ( ’ J— N) ’ - l(”J f’4 r’,J iI I I I I X 7 > 3 I Z > 3 N) N ) -4 -4’ 1’”
~-4 UJ U. —4 U.J LI. UJ W 1 3 3  It Li.. II

I’- ~-‘.J — I- r.4 — P.-J ~~ ~~ Li ~~ — ~~ 4- I- 14. U. t- I- 3- I- I- I- 4- I— I- I- I- ~~ Li IQ~ Li 4- 4-

0 C) 0
(N N)
0 0 0

.4

60 

- - 
“ --- 5---~~~~ -- —~~ - - -~~



U) U) LI) U) U) U) LI) I_C) U) U) (C) U) LI) U) (C) U) U) U) U) U) U) IS) (C) LI) U) U) U) II) U) U) LI) U) (C) U) U)

+1

CDS 
cc N

0
S - - -

~ 1
cc
cc 0

0
‘S

cc
---‘. 0’.’
~~~ 

+1

F 1’.’. U)
0.
LU

J .0
3 33 3 • 0
L ) I ~~~U~~~ ‘-I

* 4 4 * 4 3
m N ) 4 4.  N) C
I-I-I-I- I- I-
L) L ) L i L i  U 0
1 + 1 +

44 3 3 3 3  ( 1) 4 *
44 r’. J ( N  ~~~U O ~~Li — 4 4 —
‘3. U i -) *43 * 4* (1) .4’ N) 4- L i 4 -N
3-— 3-— 4- N) (1) .4’ -.7 I— I— I— 3— + 3-— 4—

‘7 N) ‘7 LI 00 * 44 3-— 4- 4- 4- ~~ LI Li I’fl Li
S I— 4- I-- N) I- ’. t+  I S 4 C J (N 

~~~~~~~~~~~~~~~ * N ) * 4 - * N ) * 4 ’ I- +  •
~~ 3— Li t— L i I - C ’ J—4 C~J I -  L i L i - - 4 — ’ 4 — — — — -  ‘ 7 4 - 4’  1 — 4 - I -  4 - I - a  (“4 4-
I ‘.X I L)  I L-.I*  + + 44 t - 4 - L JL~~* 44 * * ‘-1(1) 4 -r 3-—~~~~ 4-~~~~~I-L) I- U*  44
II II II II II II 4* ‘-4 (NO I I I— H II) (I) U) ‘4 ) 3 - I -I - I -  II It It II II Ii II II th * ~ ‘ tL iu  I C J (N ”.. ’—.l #— I— I—- #.-~~~~U~~~~Li 1 — 4-

II II i i II ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~II II I Li, U- 3- I—I N) N) 4- .4’ II 1 II It 3- I— +
> 3 1 7>Z I I . 4 C ) J iI ll It It l il t- . 4 - 4 - 3 - N ) N ) 4 - 4 - I 2 ’ > 3 z 7> 3 _ I I~~~~~~II~~~~— — — — .0 Li Li -4’ . 4  (N (4’~ I(1~~~ U cx’ Li I- I— I— 3-— cx~ Ix: cx’ — — — — Li, N IL. I’— II

S I- I- 3 - I- I-4 - 4 - I - 4 - t - 3 - I - 3 - I -~ # - 4- I - I -~~~~Li~ x: L i 4- 4 - 3 - I - 3 - 4 - t - 1 - ’ - ’ 4 -I- ~~
C)
U)
0
-4

61

- __________ S - —  — — -



C’ O’ 0’ 0’ 00 0 0 00 0 C) 00 .-4 —4 .‘4 .4 . -4  .-4 ..4 .4 .4  .-4 (N (N (N (“4 (N (N (“4 (‘4 (\4 (N (1)
U)LC)U)U).0’0’0’0 .O.O.0’0.0’0’0’D’0’0’0’0’0.0.0’0.Q.0Q.O -O ’0.O ’0 ‘0

1(3

S IL;’

- 
‘-cc

- 1
- c c ,

I C I
I .7

1 Li
Li 

H~ LI)

cc cc cc C’.
F F C)

~~‘S >s~ 
I

Li F ~‘-ccc- c~’ c~’ C~ —
5—

’- —‘. —. — D  — +1
.
~~ ~~ 0:0.55-— -5’- ‘-5- -5—

4 i ‘4- I
F F ccc

(3’. 135, 13’. -) t~~U) 4’
0~ Li

• Ui
I-. — N)

0 0 • LI
5 0 — 0  1- I — —

( N— I  ‘S
• 3 —Il

—  I “. — — — LU 0. 0.
— 0 01- 0 .— 0 - P ’ .J .J ..J

0 tX ~~ ~~~~~~~~~~~~~~~~~~~~~~ 0 0.0 •~~~ * 0 . 0 1 0  I < <U) I— I- 4 - 4 - 4 - 3 - I - I -  •
0 + 4. 4. + + + + +‘3  O 0 . U i— 4— U ) 0 .~~~~7 L i  I L i L U Z U )
—4 0 0 00 0 0 0 0- 4 .- 4 ) J (~1 r ( ’ )r n’7 ’7 i, J  - 4 4 4  • — I — ’.’.*0~~~~— —— ~~~~~~0

I S S I S S S S U) IS I/I i/I I/I U) ‘/1 L/) • II) -.4 ~~ 0 IS) * * U) 0. 0. Ii U) Li
‘40  0 0 0 0 0 0 0 cx LII ~~ Li cx~ Li .‘-‘4 I ii Q • (N U) U) U) )( )C < II II

0 1 1 1 11 11 11 11 11 11 11 11 II II 11 1 31 11 Il 3 t~~~~~I Q ti ..i0U).’4 5 5  •<IL .J (JiI<-4
3-~~~~,’4 4’-.j N ) 4 . . 4 C%J N ) 4 ’ . . I . -  J ( ’ 4 N ) m ’ 7 ’ 7~~.~~~~ 3-~~~~~ 0 . 4 -  II II II II ii — Ii II
0 I I U ) U ) U ) U ) U ) U )U ) U ) U ) I S U )~~~~U ) U ) U ) U ) U . I io~~~~I0 . —4 ( N m 4-U)U..Or— j~~~~C)(5 ~ L J L I  Li Li ~~~L. ~~ LII~~~ U ~~ U~~~ ~ ‘SIt— ‘SLi Li Li Li Li L i L i  < U )  Li

C O  C 0 o
‘ON ~~ 0
0 0  0 0 --4
.1.’ l .-4 .—4 1.4

62



N) (1) N) N) N) N) N) (1) N) 4’ 4- 4- 4 ’  4’ .4’ ‘4’ ‘7 4  4. LI) U) U) U) U) Li) U) U) U) it) .0.0 0 0 - 0 . 0

- -

-
~~ 

-
~~ 

—5- —

Li cc ‘- -
-5’- “5- -5— 5__~

‘~
5-s r ~_ -

t I  - - v’- -’. -3- c~ -3-
5— S __S_ _S 5_SS_5 ,5~ “__ — 5 -

‘-4
‘-4

C—— -
-- - - - 4-

( s ,J (N 4 ‘4’ ‘5- ~ s_ C)— — V~) 1/) — — I_f) J) II) 13 ,1
“4 “ LI ~~ 11) N) Li CX~ ~.4 s—’.’
U) U) 44 44 U) U) * 4* 

- 
‘-~ —4

LI ~~ .4-4 0 X .-4 .-4 .4 -0 — —F cc
~~~< Z ZU ) U ) Z Z  ~~~ ~‘.‘ - —

0 0
‘4’ Lf~ — ~‘) — — ~‘) ~~ 3- F cc cc . ~‘ I—

— ii U’\ Li U) U) + I U) U) + I 0 ~~ - ~-, • 0
I LI I I + (‘J IN I + .7 - 7( 5  (3

N) I (fl .-4 ‘-4 U) 1/) (1) N) U) U) LU
L i ’~~~~~~~~ L I — —  U)V)~~~~L i U )U )~~~~Li
I ‘-4 .-I Li I - —4 cx: U * 44 ~~ U * 44 —

< I I I  —‘ < < <  * * . 4 . 4* * ’ - 4 - - I -3 — 0
#— 0 . 0 . < < < 3 - #—i— < < < < U) U )U ) U )  I S

LU ..( ~ I 3-— 3”— I’— LU ..U I_U U) U) ‘./) U) /) U) 1/) U) 0 I ‘1 0
P..J <~~~~

U . ILU UJ P . J U )U ) s 0 N 0 0 C ’ D 00 O 0 C D  p
+ 1 ’ . J C t D U ) + - L i L i L i L i L i U L i L iL i L i  • 0 1 —‘4 r’J
O Z V )  I — — C Z V ) * *  3 - — 4 (N ..-4 (N . — I ( N .-4 (’. i4  U) I - I — I—’
w — 0 0~~~~ U ) W — O ( NI N * * * * *  ~~~* *. . . i 1 Z Z 7 I~~~. Z 2’-  —
~~~ c/ ’ ) L i ’4j~~~~~Q~~~~~1M U L i L i ( 0 ( 0 O ”Q’. W ( 0 O ” Q” •U.U., U_ IJ. l. I . U . U .U .’-  0 C D 00
II t t II ~~ U) Li II II ii * * Li U LI Li Li LI Li LI ~~ ~~ Li Li Li LI 0 0 5 5 S
.‘I .—I .--4 II II ii .—4 —4 —4 .—-4 .—4 1i ii ii Ii ii ii II II ii II II II Ii II II ii SI  — —‘4 ’—4
I~~~~~~< < U ) U) < U )~~~) U L) ’ 1 - 4( ’ J~~~ J ’ 4 . I ( ’ 4 I N..,.i ’4 C’,J. 4 ( N ”4 ( i  I ’ J ’ . 3 , 4<  I I I
0. 7 U ) 3 - 7 U ) 3 - _ Z U )  II 1 11 1 1  7 2 2 — 1  1 7’ 1 1 72 3-  11 t1 II I1— 0 U — C) Ui — 0 (0 0’ U. U. U. U.. U. Li, U. U. U. I I ~ I I I I I 0 ‘-4  U- —4 (

~J N) U.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(‘.4 0

-4 (‘4

.4 —4

6 1

-‘I 5 - -



.0 .O ’O . O NN NN N NN N NN ( 0~~~~~~~~~~ , ( 0 ( 0w 0 ~~~~~0’0’ Q’ 0’ 0’ 0’ 0’ 0 ’0 ’0 ’CD

1’.’.

0
‘0:
0

(3

03
cc-45)

0 t~, ’ ‘3
‘7

0 0 0  0
‘cc It)

0
I-
0
‘S

0’
(N (‘4 (N r’J (N (“4 (‘4 (N
I I  Z Z  ~~~1 Z Z  —
U . U .  U - U .  U- L b  U -U .  (‘i ’N (”J (N CsJ .-i(N.--4 U)
c x L I  ~~~U x : L I  ~~~U I Z 2Z I T Z Z  — 0.
* 4 4  4 4 *  + +  + 4 .  11111111 — LU
0 0  C C  ~ 4 .-4 .‘4~~~4 ~~~L)~~~~L i L i~~~~L i t x :  0.
I 5 .  I I  2 ’Z  + # + + I  I I I  * • —

(“4 (‘4 (N (‘4 U. U. U. U.. —4 .-.4 .,4 .—4 .4 (N s—I (“4 0 0 I—”
+ 4. + +  (YLi ~~~Li I IZ ZI IZ Z  •I —’S  < I
.—4 .-4 .‘4 .-4 * 4 4  4 4 *  11111111 (N~~~~ — • 4 - 0 .

1’J ( ” J Z I ’ 4 N J Z Z  0’3 1’40Q..4 .-4~~~~t,J cx:U U~~~~U~~~ — — 0 .  U.l~~J1 1 U . U .7 ZU . U .  S .11 5 5 .2  
U.U.~~~~L iU . U .~~~~L i 0 ( ’ J I ) J L L .U .( N ( N U .U .* * * * * * * *  0~~~~~~~ U) 0 0 L U I —
~~~L I — —~~~~L i — — . .7 — — ~~~~L i — —~~~~LiU)U) I t’3U)U)U) tfl U) 00(3 sU J W~~~~0 Z
* * * * * * * *. - 4* * * * * * **  ‘ S I I  5 5 5 5  0 U ) t / ) — c~~~~ I 1
(‘.4 “.4 ‘.4 .,.4 N) N) (N (N ‘-‘4 ‘4  —I ““4 (‘4 (N (N rn N) II II II II II II It II (N ~~ .. 3-— — — — LI U)
I-’ I- 4- 4- 4- 4- I- 1- 3- 3-- I- 1- 4- 1- 3-- 4-’ 0 0  ~~ U) 0.0. II II
II II II I I II II II II II I! II II II 11 11 II .—4 (”.J N) ..r ..4 r’.i N)~~-3 .m  • 

I t O  I .’4 ) / )< I UW I4 ’~
II It II .... II It 0 . 7

1 1 1 1  III I0I I I I I I I~~~~~~ -~~-,-,,- ). ). >. 0.O.’ .4C ’4 N ) U .~~t lt\ ...I .~s
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ U . U . U ) U ) U ) U ) , ’ S L i L i L i — L I L i < U )

0 C) 0

II ~~~ ill I II ’~— I

64

5 ,  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~

_
~- - -- --~~~ .55



. 4 ( ’ J N ) 4 U ) 0N ( 0 0 ’ 0 ,5 4 ( N N ) . t U) S0 N ( 3 0 ’ 0 , 4 ( N t h 4 ’ U ) , O N U ) 0 ’ 0 .~SI r S J N)~~7 U )
0 O C)Q C )  0000-.4.-4.i’ .-4 -.4.-’4 . I ’ . - 1  ~4 , 4 ( ’ 4 C’.J (’4 ( S J ( N CS J (’sJ (’,J ( N C \ J N) N ) N ) N ) N )  ‘4)

S N N N ~~- N .N N N r - N N N N~~- N N N N N N N N~~- N N N N~~’- N

I_
I

r’j r.4 45 -.t
U) U) U) Ii)

4 4 * 4 4 *(N r\i rfl N)

z z z z— — — — ‘ S
U) U) U) U)
1 + 1 +

- -

1/) U) 11) U)
X L) I~~~L) - s

(N (‘.4 N) (1)
- ‘

U) U) -,i ’) U)

~~~L ) U U  - -

43 4 3 4 4 *
‘C) U”’ . U ) U )  0
L ) U L I U  .: ‘ ‘

,
(N— — — — -

- 4 _ m N)

— L)~~~~~LI~~~ cc, C
0. — * * * * ‘ 3-
41’ 0, • 4 .4 -4 .-4 “4 ‘4 4- 4 C’.
— 44 ~~~< < ~~~~ U ) U ) v ) J) -~D~~;U) — Z Z 2Z L I c x~ L I c x C)4 -

0 • LI) — — — —‘ * 44 44 44 (‘4 - t S

,—4 + • V, V) V) V) 4- 4 ’ 4- - 4 ’ ..—. S —
(‘4 0 + I + I + ~~~~~~~< <  ‘ CD
‘—4 ~~ 2 —4 .—I (1) N) 2 Z 2 2 •

0 ~~ U) U) U) U) — — — 0— — (X LI r U U) ~~ U) U) I—
3-— ~ 4* * 4 4 * 4 4 1 + 1 + 0  5
0 ‘.-4 .—4 .-.4 ‘-4 ‘.-I ~~-4 (N (N —7 4 ‘S
‘S 3’- 4- <~~~ 

..~ U) U) U) U) Lii
— + — — + — —  — —  U ) U ) U ) V )~~~~ LI~~~~Li
—4 — < ‘J (”J~~z N ) N ) 0’3. 4’ Q 00 C ’ . -* * **
I 0 I-I I~~— I I 1 II  U L IU ( J 4 - 4 . 4 - — tD —
0. • L U0 , 0 . U . J 0 . 0 .L i0 . 0 .  ‘—‘~~~~~~~~~~~~~~<< <~~~~~~~ • S

,.J 0 I’-J ..J ...4 “4 ..J ..J I ,..J ..J 44 44 44 4* U) 1) -‘) ~D (‘4
I <~~~ I ~~~~~~~~~~~~ U ) 4- 4 ’4 4- 0 00 0  .-4~~~1 ’. 4 , 4 ( ’ 4~~5-4 (\J ’- ’4 p.

— S 0 — — 0 — — I- — —  L i L i U L I L i L i L i L i L i  • I IZ ZI IZ ZO  I
U) 4- 12 U) 1 7 U) Lii 2 U) 44 4- U. U- U’.. U. U. U. U. U. t~ U)
CD -~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —
Li • 0 3 Il) LI I U) Li I U) Li Li Li Z ~~ (0 CC 0’ 0’ 0’ 0’ • It It H I I II I I 31 II ‘—4 ‘3
Ii 0 s II II It II II II II tI II 4* * Li Li Li LI Li Li Li Li 0 0

.—4 S s—4 ..-4 (N C”J NI N) N) m  .744—I N) II II II II II II II II ~~ .—4 (’J N) $ ,—4 (N N) -4” • I 

U) Il ... I3 0.7U)0.2’U)0,.7 V) II II 1 17 2 I 1 2 Z —~~~~~~~~~~~~~~~~~~~~~~~ 3- II —
O — U- . 4  ..j 0 ,j — 0 ...J ‘—~ 0 CC 0’ IL. U. U. U. U. U.. U. U. U. ~ ~ 

-~ ‘~) >. >. ~~ > ‘.t) • 4 U.
L iI - ’ - ’ I - <U ) U < U ) L i < V) U L I L i c~ L i x : L i l x :L i c x : L I — U -  U . U . U . U) I_ ñ U ) U )’ S 3 - ’ .~’

O 0’ 0
1’I .~-l (‘~j
(“4 (‘4 (‘4
5-4 •-4 5-4

65

- ‘ 5 -  ~~~~~~~~~~~~~ ~~~~~

.5



N ) N )N ) N) 4 ’ 4 - 4 ’  4 4 4 4’ 4 ’ 4 . 4’L t ) U ) U ) U ) L (’Ifl U) t t ) U ) l I ).Q 0.o so .0 ’O N

0
—

LU C)
~‘J i:~LU
U) r’.J

I —
iii

r’.J cx:

U-
— -)

7 U. —
0 0 >~

-
~~ 

— I-
S
O 4- U) 5-”
1 - -

~ LI ~~13 cc, Z LU —

~~ 0 I_i.
3 U. L~ 2

0 —

U I  ~~ 0. 5 ‘ S U) LU 4-
U) 1
LU 4- ..J

13 C) <
-
- c 3

W ,..a (3
- I _J UI

4-
0 0 I_Li

13 ui
cc- I— I

0 cc
4 - .  -~~ — — —  0.
“4 cc - - -

~~~~~~~~~ 0 - -
~~~~~~~~~~ cc 1 ‘-4

“4 (N ‘.. 4- N) 13, (N ‘.-4 4’ N) 13 0 U.
LI —i C’

.-.s — — — p., — _

0 —, —, —, —) ~) ““ ) —) “) ~3I 4- 3 U5)
4- U. U.LL. U. U .U - U . U .  - _ 

0 (3
0 * * * *  * 4 4 4 4*  2 LU Ili
(5 — — — — — — — — 0

0 . 0 , 0 . 0,  0 . 0 . 0 . 0,  2 0 ~~
+ 1 + 1  1 + 1 +  U) 0

— (N (N (N (‘4 (‘4 (‘4 (N (N 4- Li -)
O . — 4 • 1 ’ — - 4 —-4 Z Y2 Z  ‘ I ’ - 4 ’—4 ’ - 4E Z Z Z  3 —I
S I IZ Z U .U . L L .U. I IZ 7 U .LL. U. U. 0 I 1 . J
OU .U .LL.U.~~~~U~~~~Li U . U . U . L L .~~~~ L)~~~~~Uc x : L i~~~~L i — — - --- cx :L I~~~~L i-~~~~— —  I- 0404-0 0

‘-4 S -* * * * * * * *O * * * * * *4 1 * 0 z 0 0 01
4- I— ‘-4 ‘.4 (‘4 (‘4 .—4 .-I (N (‘itt) —4 s-I (N (N .4  — (N (‘4 0 I—. 0 U) ‘.. U) ‘.. U) a) 0
44 —1 I— 3- 3- 4- 3- 4- 3- 4- (N 4- 4- 4- 3— 4- 1— 4- 4- 0 cz~ 0’ ‘.. .. N) 0

0 0 I II II II II II II It II ‘ . 4  II It It II II II II II (“.4 0. (3 .0 — .0 — ‘-0 — .4
• ~

— — — ~‘4 ~~ 4. (‘~~ ‘7 5-’4 ( N m  4. . (‘J N )  .7 (4) cx: II US ‘4 L U ’4  US ’4
I I~~~ 

C) i t o  0 ‘x: C ” 3 - I4 - z3 - 10 ’~~II tI~~~~~~~~~~ 4 - — _~~~~~~~~~~~ 3’- ~~• I ( N U . 0~~~~~~~~) ) > ~~).). )- 0. -O o~ uJO~~~~0X 0~~~~00 U J
US “~) ‘ S~~~~U. Z U. ~~~U .’S~~~

O 0 0 C) ‘ .4 (‘.3 ~‘1) 4’ 0
N) 4’ U) 0 00 C) 0 ‘-4
(‘4 (‘4 (‘4 0 0 0  0 0 0
— 5 .4 ‘-4 U) LI’) U) U) U) U)

L i L i L i

66

S i  - - ‘ - -  -~~~~~~~~ - - - - - - - - - - - - 55 -



• 4 ( ’ 4 N) 4 U ) . 0 N 0~) 0 ’ 0 . 4( ’ JN) 4 - 1 t ) . 0 N’~~ 0 . O  4 ( \ J N ) .t U ) . C i N ( 0 0 . 0 4 ( ’ . J N )4 ’ I’\
N t”'.. N N N N” N N (0 (0(0(0(0a) (0(4) (00’  0’ 0. 0’ ( ‘7 ’0 ’0 ’  0.0.0.0000 CD~~

)
N N N N N N N N N N N r - N N N N N N N N N N N N N N N N PS C C C C C C C C C C C

(‘4 I U) U. ~~ (‘4 —4’ — Ui cx: ~ II I
4- 4- - C C) 20 ‘.4 5 — 0 ‘3 CD — ‘4
0.0.  I Il 0 Z L U r’.JI ~ 114 0 ‘S
00 L iW O  ‘.-I O. II ~~ ~~~LU cx: N-l W

S 
N-I .- LLJ US ~~ ‘4 “4

— I  — I  — 1 — tl — — — — i  — S

~ i0  (‘J O’ (~S J N ) l i ’I m  “4-I “S T  N)U) “SI N) . 0
.—~ N) (‘~J (N N) .7 1 It N) 

~~. ‘.7 (“4 ‘-4’ — U) (“S U’\ I
0 0 0 o~Oo  00 OU )  0 0  Q U )  0 0

O U )~~~~O O U)’S O  O U)~~~~W U )I.-.4U)IO CU) — 11)10 0 14’) — U ) I
0’ ~ s 0 0’ ‘S 0 ‘7’ p.’S.  ~ ) 4- — ~~.0 0 0’ “~~ LU p. -4 0 0’ ‘S.. Ui ‘ 4
0.0 — —4 O .D— ’.-4 0 . 0 — 1 . 0 — 1. 0— 0 . 0— ’ S ’ O — 0 . 0 —’ S ’ O —
U) — 3 -- 14) N) U) — 4 -  U) 4’ U) —I- CD -- 3-- Li ‘.- 3-- U) 11) (1) — 4 -  ~~ — 3 -- U) ‘0 U) — 3 - -  ~~ — 4 -

UJ <  II W ’ 4  II W <  Z W ’ 4  L U’4  II W ’4 ’4  LU ’4 II L U ’4  ‘4 (11 <
0 4- Z 0 rx : OI - 10~~~~C ’4 - 1  - I  3’- I 0 t Y 3 3- I - . J3-~~~~~~~~~~ 0 3 - Z . . I3 - Z
4-—~~~4- r x : 3 - —~~~4- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
‘ S 3 U -’ S Z U - L~~~~~ ’ S3 U .( ’ 4 1 U .  3 U . (~~~~~~C.D3 U. 3 U.. ()~~~~ C.D .Z U. 314.

.4 . 4  , 1 .1
‘-‘4 (N 0 “4 (“1 0 — (“J N) .4’ 0 ‘-4 (‘.4 (‘4) 0 .-4 Na N)
-4 ‘.4 (“.4 (‘.4 (‘4 N) 454) N) N) N) 4” 4 4 -  4’ U) 14) U) 14)
00  0 0 0  0 0 0  0 0 0 0 0  0 0 0 0  0
It) U) U) U) U) It) 14) U) 14) U) (1) 14) 14) 34) (4) U) 14) LI)



00  0c3~~ I , -.4~~’4. ’4 .-4 .-4 --4 .-~~--4 .-4 ( ” J ( N ( N (’.J ( ’ J ( N ( N c ’ Sr ’ J ( N

4-
CD
0, -
2
— S —

LI p.
US -
I
LI

—

I I I I  —
>. 0~’ 2 i i

—
7 Lii 4- 0
C -, =

C C)
cx: U~ I
US — St’. LI)
C’ ‘4 I ‘

— N (15) >(

O 3- C 4
CD U) Z —
0. — 0 (0 cx:
Z ‘.4 “-. • l i i

— -‘0 3-- L(’ -,
~0 LI ‘.—I

US ~ to 7 U- ‘
I—’ U CD —
7 141 s-’4 U - N a I l  . 5

I Li) 3— i~)
LI C ..J 0.~~~ C’

Ii) 1 1 40 1 —L I)
US I “ U~ “ t . ) . 4
I”— s’4 L1) ,—4 1 S r i

- ( - 4  ‘4’ W 4 - L 1 )SSO 4 -
__J C U ) 0  U- 0
CD ~~ 4) 0)~ — LI)
Li 0 “ 2 — 4 - I t  —

- .4 — c  s’ ..-i

‘4 -.4 N)
LI 0 ~~~O .3— C’

I— -U) 0 •‘U) 0 — U )
LI_i 0 ~~~ ‘-. .-4 0
7 5 z —i Cx~~TU. I’—4
— (N W L I  .‘‘O (N
3-— - (1) CD — I t  — 0
3 I — U) 7 .—  )C U”
0 — C D I~~~~4- ..

.‘-4 4 ~~~0.I s’ . 4
3-— 5-4
Q, 0 1 1  .0—

(N U) (N 0 U) .13 (‘414) ‘-0 1fl .-I
‘0 N- .‘0 ’4 -0 ’  — IL. s’O
O I 0 I .-4 0 0 0 ~~ -4 -4 ‘.4

0 O U ) L f l O 0 U ) N ) 0 0 L I)~~~~U ) I t I QU )I
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The results tabtilzit ed in th is appendix were selected to show
calculations in either rectangular or polar coord inates , in each of tile
four quadrants , and of various orders. The results are presented in
pairs as calculated by the subroutine . For any given RHO, the first
page of the tables gives order m and n=m+1 for Bessel functions of the
first kind ; page two contains orders m and n for Bessel functions of
the second kind . Note that each table has two sets of dup licate
arguments corresponding to RHO = 2.5 and i’~H0 = 21.0. These are the
cut—off points between various means of calculation; the results for
each m e t h o d  are shown for comparison.

Samples for polar coordinates with ANG = 0
0
, 300 , 60°, 900 , 120 0

,
150 0

, 180° , —120°, and —60° for ordinary Bessel function of orth’r zero
and one begin on page 70. Corresponding modified Bessel functions begin
on page 88. This sample set shows calculations in each of the four
quadrants.

Calc ulations for rectangular coordinates as input beg in on page
106 for values corresponding to ANC = 45°. Samples for orders m=0
and 1, for m=l0 and 11, and for n=50 and 51 are displayed . Note that
there are errors detected by the subroutine in the calculations for the
f irst three arguments of all the tables for m=50. The error prints
(found on page 114 and 117) have been included for the user ’s information .
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I-S B~s1~ROM CUr 
~f ~~ ~~~ -~LSJ~~

O P T  1= 1.0 Ck 11 ’- aR’? R~ ~S E L  FLN ( I 1 J N S ,  i ip si ~ Ir~L,
OPT2= 2.0 C~ C C M P L F X  A~~0U~FNT iN P I 3 -~~t~ C001~[INA T FS
ORI = 0.C CF C~- - ’ [ E~~’. ~ =

RF- 0 AN G -
~~~~ J I~ J P~ETI-0E

0.1 C.C C.cc7~~Ci5 2C 6ol~~CE CC O.0° )3~ CC 0CC 0CC0 E 0’) 1
J•5 °.C c.c3~~~69cc7214Q~~13F CC r . Cc mO U PCCCCCCC O E 00 1

0.0 C.7 197 557 -~~7F CC 0.C-~~’ -~OUCCCC 0C 0G 0E CO I
1.5 C .0 C. l~~27~~117~~~91~~E Ct 0 .Cfl0uC~iC CCC 00 CC 0E 00 1
2.0 C.C C .2~~3e~~~77Q lL.123 ~~E CC 0.C~~-D-Y~’32C CC C CCC 0F 00 1
2 . 5  0.C _ C . 3 8 i 7 ? t ~~6~~~9 8 C F _ f l 1 0.00-~000 0CCCCCCC OE 00 1
2.5 ( .0  —C. 4~~3 7 7 ~~~~~~9A CE—0 1 0.C- -’)OJ (iOCG C COCC COE 00 2

0.0 —C.2~~Cc~~jc~~~sC1933 F CC 0.000000000C00000E 00 2
5.0 C .C — C. 1 77 h7 7i31 ’.- 3uE CC 0.OJD000 CO CCCCCC O E 03 2

U.C —C .24~~S35? 45L~~t~~E CC 0.COC00000 CCCCCCOE 00 2
:5.0 e.c — C. 1~~22 7 67 °CF E— C I iJ . L s 0O~~CCCCC S 3CCC0E 00 2
20.0 0.0 C. 1e 7C~~~~c~~3~4~~5-ui2E CC 0 .CCC- )0000CCOOCCOF 00 2
21.0 C.C C .3c57~~Ji ~~C 0Th 31E— 0l 0 .C0-10 ’)300CCOC CCCE 00 2

C.C ~~~~~~~~~~~~~~~~~~~~~~~ 
CS .0ft )0000CCCCCCCOE 00 3

25.0 0.C C.St 2 7f327Y5 7~~E— 0~ U .00000c’OCCCOCCCOE 00 3
30.0 C.C _ C . 7 35810 5~01~~_ 01 0.00000000CC000COE Co 3
40.0 C .C C .73~~~P9C5c423751E ’ .~02 0.0fl3~ 30CCCC CCC 0E 03 3
50.0 (.0 C.~~~Fl 23 2 7~~6~ 251~~E—C1 O .00000000CCCOCCOE 00 3
75.0 0.L c.~~- ~ :3FC ~~C~~o~ E— C : 0 .CC0000COCCCCCCOE CC) 3

1C C- .0 0.C C. cE5~~5c30~~222 cF—01 0. (00000COCC000COE 00 3

~~~~~~~ 
(
~~‘)ER ~~: =

RF- G ~N C k.: J It’ J t’~ TI-0C
0.: C.1 C . 52tC3~~21s2CE—( i 0.0-00000COOCOCCCOE 00 1
3.5 C .C C . 22~~ - , 5 7 f 7 s i7 1s E C :  ~ . C 0 3 ~~0 3 C 0 C C C C C C C E  00 1

0.C C. CC ~74’,93~sE c c  0.CCO J000 CCCOCCC OE CO 1.
C.C C .E~~7S3t~~~ 7 - 1 0 1 C C E  CC O.C flfl 31 ’)CCCCC OCC O E 00 1

2.0 C.C C .S7&724~~C775&IB7 3F Cr 0.COOUOOa OGCC O CCOE 00 1
1~.C C .~~c7C54102~~~~ 27’sE CC 0. 33-~J JO CC 0CC C 0E 00 1.

2.5 0,0 C.~~s7Cc ’1C 2~~~4274F CC 0.C 0UJ 000GCCCCCC OF 00 2
3.0 G.L C. ~C c5~~~25c3~ E CC (.CC03 (flCCCCCCCC OC CO 2
5.C C.C — C .327 5 7~~13759~~s6~~E CC O.000000000COCCCOE 0’) 2

10.3 ..C C.~~347 7’,t16~~861~~E— C 1 0.C0033 00CCCCCCCC~F 00 2
15.0 C.0 C.2c s1C ’sC~~e~~13522E CC O .00000000CC00000E 00 2
2u.0 C.C C. ~12417~~’~4~~~E—C1 0.00000000CCOOCCOE 00 2
21.0 0.0 C.171120272763902E CC 0 .CCO30000CC000COE 00 2
21.0 0.0 C.1~~112C2727~~39CCE CC 0.CCI~0O O C C C C C C C C O E  CC) I
25.0 0.0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ CC 0.000000CGCCOCCCOE 00 3
30.0 0.0 — C. 11e 7~~1C~~2~~1~~523E CC O.C 00000CCCCOCCCOE 00 3
40.0 0.C C .12~~C383 803758~ E CC O.C0000000CCCOCCOE 03 3
50.0 -0.C — C.~~~5i 828 2S17~ 2F—C l O.000000000CCOCCOE 00 3
75.0 C.0 —c.~~s13cgg5o4482 92E— 0~ O.OOWi00000C00000E 00 3

100.0 0.C — C .77 1ASi~~201~s 11 22E—C 1 0.00000000CCOOCCOE 00 3
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THIS PACE IS BEST QUALITY P A C TICA~LE
~~~~~~~~~~~~~~~~~~ iuJ~C

OPT.= j.C C~ D1NA R Y BESSEL FLNCT IONS, SEC0~~D KI~’.C,
OPT2= 2.0 CI- COMPLEX ARGI.WEN I IN POI AR CO0RCU ’~A T E 5
O R C  0.0 CF ORDER ~ 3

Ri- s A N C  RE V IP~ V M E n - n C
(.1 0 .0  — C . 1 5 3 4 2 3 e 6 5 1 3 5 0 3 7 E  01 0 . 0 0 0 0 0 0 0 0 C C O O C C C E  00 1
0.5 O . C  — C .~~~4 5 1 8 ? 3 3 5 C 6 7 O 7 E  CC O . 0 0 0 0 0 0 0 0 0C 0 0 0 0 0 E  CC) I
1.3 0.C C.EE25 69f’s2156771E—01 O .00000000CCCCCCOE 00 1
1.5 0.0 C.3~~244892379775~~E CC 0.00000000CC000COE 00 1
2.0 0.0 C.S1O375~~7264974SE CC O.COOO~~0O0 CCO CCCOE 00 1
2.5 (.0 C.4~~8C70359~~I5232E CC 0.00000000CCOCCCOE 03 1

0.C c .4ceC70359615232E CC 0.780625564189563E—1 7 2
3.0 0.0 C .376850C C01279CE OC 0.R32661268468867E—16 2
5.0 C.C —C.3 C 8517~ 25249O34E 00 —O .555111512312578E—16 2

~0.0 
(‘.0 C.~~567i1~~?2E3599SE—C l —0.374700270810990E—15 2

1’~.O 2.0 C.2C54~ 429~~C3e91cE CC O.442354486374086E—16 2
23.0 C.0 C.~~2~~4C596eC93843E—01 —O.2400~ 5729075190E—14 2
21.0 0 . 0  C . 1 7 C 2 C 1 7 5 8 4 2 2 1 5 4 E  CC 0 . 6 4 0 9 R 0 3 2 4 3 7 3 4 3 0 E — 1 5  2

C . c  C . 1 7 0 2 2 1 7 5 E 4 2 2 1 5 6 E  CC O . 0 0 0 0 0 0 0 0 3 C C O C C C E  00 3
2 5 . 3  0 . 0  — C . 1 2 7 2 4 9 4 3 2 2 6 8 0 0 6 E  CC 0 . 0 0 0 0 0 0 0 C C C O O C C O E  00 3
3C .C C.C —C.1172S5131686664E CC 0 . 0 0 0 0 0 0 0 0 0 C O O C G O E  00 3

0.0 C .12S930417058261E CC 0.00000000CCCCCCCE 00 3
5L .O C.C —C.c~~C~ 49c547C0772E—O1 O.00033000CC000CCE 03 3
75.0 C.C — C.~~S3~~9O476477757E—O1 0.000000000COCOCOE 00 3

iUi .0 O.C —C .fl2~~43133650832E— 01 O.00000000CCOCOCOE 00 3

AND CROER r.~ = = I
Fc I- 3 ~~ C RE V It’ Y MET I -O C
0.1 0.C — C .~~45ec51O941O203E 01 0.000000000COOCCOE 00 1
u . S  0.0 —C.1’s7147239267024E 01 O.0300000CCCCCCCCE CC ) 1
i.3 C.C —C .7e1212e2130028cE CC 0.000000CCCCCCCCOE 00 1

0.C —C.4123C8620973911E CC O.00003DOO CCOCCCCE 00 1
2.0 O . C  — c . 1 c 7 c 3 2 4 3 ! 5 4 o 9 3 e E  CC 0.000000000COCOCOE Co I
2.5 0.C C . 1~~55 1 8 137 96 6 7 8~~E CC O . 0 0 0 0 0 0 0 0 0 C 0 0 0 C O E  00 1

0 . 0  C . 1 4 5c 1 6 1 37 9 6 6 7 8 e E  CC —O.166533453693773E—15 2
3.0 0 . C  C . 3 2 4 6 7 4 4 2 4 7 c 18 0 C E  CC — O . 12 4 9 0 0 0 9 0 2 7 0 3 3 0 E— 15  2
5.0 C.C c.1~~7e63:433c1227E CC — 0 . 1 1 10 22 3 0 24 6 2 5 16 E — 1 5  2

10.0 0.0 C.249C154242O6954E CC 0.650521303491303E—16 2
15.0 0.0 C.21C736280368736E—01 —0.624500451351651E—15 2
20.3 0.C — C. i~~5511614362523E CC —0 .957567358739198E—15 2
21.0 0.0 —C .225392~~07558651E—01. 0.3011479954~ 957AE— ~ 4 2
21.0 0.C —C. 32~~3926O7S5S653E~~C1 0.00000000CCOOCCCE 00 3
25.0 0.0 —C.cE 82c9e47832375E—01 0.00000300CCOCCCOE 03 3
30.3 C.C C .E’,’~2~~5?Cé617472E—C1 0.OCI000000CCOCOCOE 00 3

~c.o 0.c —C .579350582154967E—02 O.00000000CC000COE 00 3

~0.0 0.0 —C.~~é7956~~8562C147E— 01 0.000000CCCCCCCCCE 00 3
75.0 0.C —C .3521378516C5804E—C1 0.003000000CCCCCOE 00 3
100.0 C.C —C.2C 372312C027597E—01 O .000000000COCOCOE 00 3
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~R3M COPY 
FUk~L’~ I ~ ~-t~~~- i U DDC

O P T 1 =  i.c C~~I I N A R Y BE~~5 [ L F L ( i If l N S ,  F I R S T  g I r L ,
O PT2 = 2.0 CF C C M P L IX  A RGIY F r- , T  I!! ~ U~~AR CUC F[ INA TF <
0R[~ = 0.1 CF 0 Pt ~t k  =

RI- U A N G RE J I fr J ME T I—3 L
0 .1 3’ .O C .SS~~7’92i91~~~994E CC 5).215311034482641E 02 I
0.5 2C.C C.St~~2t 8L,87iS; 252E CC —0.~~-j 28)P,8268762~~2F— 01 1,
1.0 20.C C. 7~~l~ii034570~~-E CC -C .2029R’)5183935~~3E CO I
1.5 21.0 C .á~~4CL6~~cti254l05 E CI — - .~~1B7M ,~4t22974c5E 30 1.
2.0 3C .C C.4CiE1o c CcC 2 -~5--s?E CC - - .~~‘C ~YC2462072CC0E 00 1

~~.5 31 .C C .14C~~~~5’i2445071E—O1 8329PT0143495826E 00 1
2.5 20.C C.1~~o 2 2 ’ ~~5a6eE~~ol —O.~~329~~i0A 3~ 95826E 00 2
~.O ± C . C  ~~~~~~~~~~~~~~~~~~~~~~~ Cl — 0 .~~~f5F~- r25~~61c5CF 00 2
5.0 30.0 — C . 1 7 7 4 7 i ~~9 A 1 3 1 c 5 c E  Cl C .03125i65512956±F 01 2

:0.0 ±- . .U  — C . S C ’ , 7 l 8 9 2 3~~~P6 7 4 E 01 —0. .8i43738932567~~E 02 2
1C .0 ~0.C C.1 7?U3 645C’~~~ 03  0.1-~977f~5294952P1E 02 2
:0.0 3C .C — C. 92 ?C 17123 9517 14E 13 (‘-.17A137723~~19345E 04 2

21.6 20 .C C.1 172 C~~73~~3194E c-~ 
fl.~~945~~P373110085E 04 2

2 1.0 2u .C C .1:72~~7L870e3194E C4 O.2~~657~~373110O 9SE 04 3
2~~.U 20.6 — C .i~~~~~ -C 3~~9457~~7E C S —0 .163841413J5851tE C-5 3
30.C ±C .C C .22-’423C455±75’iJ E C~ —0 .75?236~~821222B~~E 05 3
4C 1 . C  2C .C — C .2~~fc~~9c1332:9t~~E C& — 0.13l 340690983~~84E l~~ 3
Su .u ±C .C C. - i E 9 4 5 3 ’~71c~ 1C 0.3Pfl09933556C0 0F— :0 3
7~~.0 2c- .C —c. 2155 c0C 5 7C2 7 11 3E 14 — c.~~9o54~Io2488O~~1~~E 15 .- 3

110.0 2C.C _ C. t /i3C .~U42l~~c741SF 20 O.1967”4241684~~46E 21 3

~ N D  CROE c r, =

~ F O ~~‘! C- kc  J It ’ J f r E I I -OC
3.1 30.0 C.’i±3 C 247ê’+ 11 755 E—CI c- .2’.937513023545~~E— 01 I

0.5 2’~.C .2j~~43t2~sCt~~5 3 S 7 E  CC 0.!172254CC708627F 00 £
1.0 21.0 C.42 C E - - ’~A C 7423259E CC o .:RRe~~p 53A743 4l3F 00 1
1.5 ±c- .C C.~~33I954L53 2 695CE CC 0.1743R7857582875E CC~ 1
:.o 30.0 C.7~~9E~~0~~~C~~9?473E Cr 0.447975A~~603~~960E—01 I
2.5 3 . C  C. e5 C &S5C537 72St2~ CC —c- .2:0366347877049F oo
2.5 2C.C C .E50E55C 53772563E ~.C —U .:1r)36o347877045E CU 2
3.0 2C .C C 4~~S~~~4~~735217775E CC —0.5745~~o706~~3897cE Co 2
5.0 20.C —C .1’~157 11i38114 87E 01 — (.154462126355877E 01 2
10.0 30.0 c.174~~L 5g 8C C: - -,617E C2 —O .5730174C5 09032E 01 2
15.0 30.C — C. i41~~Sj~~i’s ’-~8~~187E C2 0.483464045550592E 03 2
20.0 ±0.0 —C. 174C 142~~eC 2426CE C4 —0.~~73467366158393~ 03 2
21.0 20.C —C .2~~e~~7c3~+E~~c8402F 04 O . 12 2 3 5 3 ? 6 1 3 8 4 3 7 S F  CA 2
21.3 30.C —C .2EE6 7u34E8 98402E 04 0.12205026138437~~F 04 3
25.0 3C.C C.iS9795S0i524473E 05 —O. l4O1I277855A 7E6~ 05 3
30.0 20.0 C.7~~857~~~4 1P C 355E E CS 0.223458193208723E Go 3
40.0  21- .C C .1275C8522875685E OP —0.276051)895680C2E OP 3
50.0  2 C . C  — C . 2 7 6 ~~4 8 4 3 9 9 147 ~~3E 1C 0.1473~~98569A3119E 10 3
75.0 20.0 C .EE745’~425I51825E 15 —0.266460721975677E 14 3
103.0 20.0 — C .1c 12~~4342C341E 21 — 0.632937118915458E 20 3
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THIS PAGE IS BEST QUALITY PRACTICABLE
1~O,M COPY ~~~~~ TO ULC

O PT I= 1.0 0 R D I N A R V  B E S S E L  F INCT IONS ,  SEC O ND g INL,
OPT2= 2.0 CF COMPLEX A R G I M E N 1  IN POLAR COOPCIN ~ T F S
O R C = 0 .0  CF ORDER M = 3

RI- C ~NG RE V IM Y MET I- OC
0.1 2C.0 —C. 1S3~~23193926885E 01 0.337624848247792E (JO 1
0.5 30.0 —C .’$o0~~18331~~86311E CC 0.383850315053CC5E 00 1
1.0 20.0 C .SC1620~~5g975732E—o1 0.429105025534784E 00 1
_ .5 20.0 C.476846347044623E CC 0.3957276805617~~’$E 00 1
2.0 2C.C c .77111 83~ 4 c c c 9 6 ’ $ E  CC 0.241239102429762E 00 1
2.5 20.0 C .c5722o15066227CE CC —O .5197033361330’$BE—01 1
2.5 3C .C C.c57226150662271E CC —0 .519703336133051E—01 2
3.0 20.0 C.c~~7933A822~~413eE cc —O .470487054202657E 00 2
5.0 20.0 —c. 1:1~~c27oisco9c7E Cl —O.174608854068330E Cl 2
10.0 30.0 C.1~~145374967S991E 02 —0.504760910158662E 01 2
15.0 30.0 —C.1c9777298C6O961E 02 0 . 1R59 176 1198 1269 E 03 2
20.0 30.0 —C .~~74137724348276E 04 —o .q23017117111215E 03 2
21.0 20.0 —C .2S4578373583O9eE 04 O.117282087152003E 04 2
21.0 3C.C —C .2S457837358309~ E 04 O . 1 1 7 2 82 0 8 7 15 2 0 C 3E  04 3
25.0 30.0 C.1~~38’s14i3064353E 05 — O . 13 8 63 8 03 6 9 4 4 7 32 E  65 3
30.0 30.6 C . 7 5 2 2 3 6 2 8 2 12 2 1 4c E  05 0.226423045537497E 06 3
‘$0.0 3C.C C . 1 2 1 2 ’ $ 0~~9 0 9 E 3 8 8 4 E  O E —O .276939913381966E 08 3
50.0 2C.C —C. 3ECCS933556C008E 1C 0,1448C)1894531719E 1’) 3
75.0 30.C C.~~c05A2624Ee081eE 1~ — 0.215590057027113E .4 3

100.0 20.0 — C . 1 S 6 7 2 4 2 4 1 6 P A 6 4 ~~E 21 —0 .~~43O80421-E87415E 20 3

AND ORDER N = = 1
RI- C A N G  RE Y It ’ ‘1 METI-OC
0. 20.C —C. 5eC2O5A52 6e2501E 01 O.315122890834242E CI I
0.5 20.0 —C .1322C5H1gC 97OCE Cl 0.614768527633812E 00 1
1.0 3C.0 —C.7 E15~ 4~ 28632O3eE CC O.416719012330624E 03 1
i.5 3C .C — C. ’,S85 46E27364022E CC o.4928747737eose1E 00 1
2.0 30.0 —C.2 C32A 8~~555 9O212E CC O.~~329o44C55115c9E 00 1.
2.5 30.0 C.157C22529135603E CC O.743200458638169E 00 1
2.5 30.C C.157C2258g1356O4E CC 0.743230458638169E 0’) 2
3.0 30.C C.5E2456784835582E CC O.743173898103327E 00 2
5.0 30.0 C.157450875053365E 01 —0 . 40965398371385E 01 2

10.0 3C.C C.572ce12563728ocE 01 O.174799025577091E 02 2
15.0 2 C . C  — C . 1~~34~~4 14 C 6 6 2 3 7 C E  03 —O.14195296064C065E 02 2
20.0  30 .0  c . e 7 3 4 6 7 3 7 2 9 c 3 a 5 e E  03 — O . 17 4 0 1 4 2 8 7 5 7 5 2 8 1E  04 2
2 1.0 2 0 . 0  — C . 12 2 C 5 0 2 6 1 3 2 4 3 8 C E  04 — 0 . 2 8 8 6 7 0 3 4 84 1 8 2 9 7 E  04 2
2 i . O  2 0 . C  — C . 1 2 2 C 5 0 2 6 1 3 2 4 3 7 S E  04 — O . 2 8 8 6 7 0 34 84 1 8 2 9 7 E  04 3
25.0 30 . 0  C . 1 40 13 2 7 7 8 5 5 5 9 2 2 E  05 0 . 15979550 1518595E 05 3
30.0 30.0  — C . 2 2 3 4 5 8 1 93 2 0 8 7 6 7 E  0~ O . 7 7 8 9 7 6 6 4 18 0 86 42 E  05 3
‘$0 .0  30 .0  C . 2 7 é 6 5 i C 8 9 5 6 8 0 0 2 E  ce O . 12 7 5 0 8 5 22 87 5 6 8 SE  08 3
50.0 3 C . C  — C . 1 4 7 3 8 9 E 5 6 9 4 3 1 1 9E  IC — 0 .3769484 39g l4233E 10 3
75 .0  2 0 . C  C . 2 ~~6 4 6 07 2 1 9 75 6 7 7 E  14 O.8874 5942 515 1825E 15 3

100.0 30 .0  C . 632 9 3 7 1 1 8 9 154 9 8 E  2C — O . 19 6 5 12 8 434 2 0 3 4 1 E  21 3
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This
A~i~ M OC

OP T 1= 1.0 C R L I N A R V  B E S S E L  f L t - , ( T t ) N ~~, F I R S T  g I N O ,
— 

OPT = 2.0 Cf  C C M P L E X  A R G L t ’ E N T  Ir’~ P O t  AR CO Q PCIN.A TES
ORU = 0.0 CF OR [ER F’ = U

RI- C) A NG RE J IP ’~ J METI- OC
3.1 6C.C C.1C0124S2l8315~ ’,E 01 —0.21o~ 41667’+09577E—O2 1
U.S 6C.G C.1C3C75492385172E 01 —0.549722926707177E—O1 1
1.0 60.C C. 11167 5C 1,15’1607&E Cl —O .23C1032’J (~60’sO57 6F 00 1
1.5 6C.C C .123€~~7CAe ’s30371E 01 —0.5554~ 9344711846E 00 1
2.0 60.C C.134639C8372f984E 01 —0.10R0968132377’s8E 01 1
2.5 ~C.0 C.I±652882 7’$’$~~692E 01 —0 .’,, P12 2236 56 759 ’$OE 01 1
2.5 60.C C.126528~~274’i3692E 01 —0.187222368675946E 01 2
3.0 6C.C C.1155792CC904768E 01 —0.300262937063371E 01 2
5.0 60.C —C .e’s1l42625l47852E 01 —0.11O16l43G76432~~E 02 2

,u.0 60.0 C.139’$2U238S~~0127E 02 0.735811290869062E 03 2
:~- .0 ~O .C C.2642~ 4623i5O74CE 05 —0.370001823305540E 05 2
20.0 60.C —C. 2E4 2813158 7822E Cl O.91 1112779’s8C1O7E 06 2
21.0 60.0 —C .’$77276355792~~84F Cl O.~~~l67496~~032690E 07 2
:1.0 60.C —C .’$7727035S7926~~EE Cl O .501674968C32691E 07 3
25.0 60.C C .191597942931977E 09 0.o57900165249202E 08 3
30.C 60.C —C .791224672~~81744E 10 —O.115979487827113E 11 3
4C- .C 6C.C C.’s425674730B409CE 14 —0.543106951188833F 14 3
SJ .C 60.C C .323269769107119F 1E O .139303970580571E 18 3
75.3 6C.C C.6671413S4754871E 2 7  0.331993344232796E 27 3

103 .3 6 . C  C .14CE73927!96622E 37 O.°21458496603586E 30 3

~NO CRDE P N = F’4 1 =
~~-C ~~C ~5 J It ’ J METI-OC
0.1 60.6 C.250625ijCl81 20CE—01 0.433312476317786E—O1 1
0.5 60.C C.1B2e52g7a 85o 616E CC 0.2164355065513C6E 00 1
1.0 60.C C .3:377427562008EE CC 0.’430710447’IA1A COE 00 1
1.5 6C.C C .5552±53-744625 ’$E CC O .631590710386300E 00 1

~ .0 66.C C .1C3784157792652E 01 0.79785281686738~~E 00 1
2.5 60.C C. 17C 551C 5C 02 9616E 01 o .833733833953ee8E 00 1
2.5 60.0 C.17C95 C5CC2 9616E 01 0.833733833953889E 00 2
3.0 60.C C.2 68C76C12€48 432E Cl O.649163351044207E 00 2
5.0 6C.C C .9575011C7 18105CE Cl —3.827919220327030E 01 2
10.6 60.0 —C.7C 3135CCCC 071 9’E 03 0.326273435i12711E 02 2

~5.0 63.0 C .36376_ 23O 3P~~35?E 05 O.25O203467325038c 05 2
20.0 60.6 —C .c27s57C’~4231115E 06 —0.276917161684861E 07 2

• 2 . .C 6C.C —C .4c7C 6570723 9388E 07 —0 .461265329179396E 07 2
2.0 60.0 —C. ’$c7C 6~~7O72 3938cE 07 —O .’t6l265029l79396E 07 3
25.0 60.C — C .626c3i5 53C c338 6E 0~ 0.188930116622977E 09 3
30.0 6C.C C . 1 I 3 5 7 8 g C C 6 4 - ~69 6E  11 — 0 .7 8 9 5 5 5 3 4 l 3 0 0 8 8 3 E  10 3
‘.0.0 6 0 . C  C . 5 4 C C 0 3 3 3 8 1 4 1 9 6 C E  14 O . 4 3 4 3 2 7 0 0 8 5 7 0 4 8 2 E  14 3
50.0 60.0 —C .136’$ 245576317CE ie 0.331177068637690E 18 3
75.0 6C.C —C.327836C46940875E 27 O.664395375463492E 27 3
100.0 6C.C —c.E:4359C66955208E 36 O.1404693091667’$4E 37 3

7 (‘



THIS PAGE IS RES T QUALITY PRACTICABLE

~~~~~~~~~~~~~~~~ L’i~~C

S OPT 1= 1.0 CR tJI NAR V BE SS EL FINC TIONS, S~ CONC K IN L,
OPT2= 2.0 CI- CCMPL EY AR l,L M FNI IN POLAR COCPC!N~~TES
ORE = 0.0 CF 0~~1f R  M 0

RI- 0 ~ NG it’ METI-OC
0.1 6C.C —C. 1S ’$C 94 H4C~~11’E Cl (.672 214671953312E CO 1
0.5 6C.C _ C . L 1 3~~~~~e,~~91139lf 00 O.7SJ75-’)466256815E CO 1

.O 60.C —C .6723E230~~?L’.77F—0~ O .91?2?3551679364E (1 1
1.5 60.C C. 462e74l7&3 C2 -~1 3E CC O .1C~~13920’,’$84137E 01 1
2.0 fC .C C.1C4S~~74C’.527~ 4.-f Cl 0.12’~~369643d7044F 01 I
2.5 6C .C C .1~~~7~ 8~~3 5ll 2 19 C f C l O .H)9T5179196637E 01 1
.5 60.0 C.1~~~1P81 051 I2 1P.f 01 n .floqlSllci96637E 01 2

3.0 66.6 C .3L0e3 8SL7S1A0 ~~4F ~~ ). o .11231237~~57o3e3E 01 2
5.0 60.C C.l1C2Ci ,~~3371t ~~2~ 02 -U. P41317fI48451188E 01 2
10.0 60.C — C . n s e 1 1~~1q2 ~~5 2 I 2 f  0~ ‘).1394?3609380260E 02 2
15.0 60.0 C .~~ 1C C C~~~2~~3 C 5 0 9 2 E  I I  fl .~~F,42646231461C2E C5 2
20.0 60.C — C. cj 1il 71q 4PC 1C~ E (~~ — 0 . 2 H 4 2 8 1 3 1 5 8 17 8 2 2 E  07 2
21.0 60.C — C.~~C1e74ç68c326qCF 07 —0.471276355792683E 07 2
21.3 €C.C — C .5Cl6 7496P0~~26 1E Cl —O.417276355792685E 07 3
25.0 60.0 —C .6579C0io~~249202E CF 0.191597942931977E 09 3
33.0 6c- .C C .1I5S2 94e7P27 l13E 11 —O .791224672P81744E 10 3
40.0 ~C.C C. 31Co~~511~~8833E 14 O.442567473084090E 14 3
50.0 60.C —C .1392C3 S7C5~~3571E iF O.333369769107119E 18 3
75.0 ~C.C —C. 331c933442327c6E 27 O.667141394754871E 27 3
100.0 6C.C —C. E21 ’$5PA-6 60~~586E 36 0.140873927196622E 37 3

AND ORDER N = t’+1 = I
RI- C 4N G RE V It ’ V MET I-OC
3.1 60.C — C . 3 2 5 8 5 6 1 5 9 4 2 2 9 2 3 E  Cl O.544954422799028E 01 1
0.5 61 .0 —C .ESS2E8C S€1597 14E CC O.101090494078167E 01 1
1.0 6C .C —C.759268252174481E CC O.59334273084368lE 00 1
1.5 6C .C —C.e20634843664161E CC O.693282531826976E 00 1
2.0 6C.C —C .8994497495’$8632E CC O.106546001211328E Cl 1
2.5 6C.C —C .~~se759C579C9209E CC O.1709685736924C0E 01 1
2.5 60.C —C .ece7s9c57909205E CC O.1709685736924C0E 31 2
3.0 6C.C — C .6PS9C7~~96C7O77lE CC O.267177226709970E 01 2
5.0 60.0 C.827749C1E10493CE 01 O.957031507778632E 01. 2

10.0 6C.C —C. 326273C54291926E 02 —O .703134975775553E 03 2
15.0 60.C —C .250203467329825E 05 O.363761230388742E 05 2
20.0 60.0 C.2169:71616E4861E 07 —0.927597044231119E 06 2
2_ .0 60.0 C.’$61265C29179396E 07 —O.-497065707239388E 07 2
21.0 6C.C C.’$61265C29179396E 07 —O.497065707239389E 07 3
25.0 6C.C —C .1E8930116622977E 09 —0.626931553093386E 08 3
30.0 60.0 C.7E95~~53413OO883E 1C 0.11357890(Th48696E 11 3
4-3.0 60.6 —C. 43’.327C0e5~~0482E 14 0.540003338141960E 14 3
50.0 60.0 —C .331177C68637690E ie —O.136412455763170E 18 3
75.0 60.0 —C. 66’.395375463492E 27 —0 327’836046~34 087 5 E 27 3

100.0 60.0 —C.1’$C469309166744E 37 —O,8I43~ 90669552O8E 36 3
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THIS PACE I-S BEST QUALfl ’y PRACTICABL~FBJOM COPY PIJRJN1s~j&~ TO DDC 
_ _

O P T 1 =  1.0 C R U I N A R Y  B E S S E L  F L N C T I O N S , F I R S T  K I N[ ,
O P T 2 =  2 .C  CF C C M P L F X  A R G L F ’ E N 1  IN P O LA R  C O O R C I N A T E S

= 0.1 CF OR DER F’ = U

RI- C A NG RE J I t’ J F’ETI-OC
0.1 SC.C C.1CC25015629341CE 01 ~O.43652P1~~8825978E~~1~ 1
U . S  90 .0  C . 1C 6 3 ’ $ 8 3 3 1 07 4 1 3 2 E  Cl — O . 1 1 2 4 3 7 6 1 7 9 4 8 5 9 1 E— 1 6  1
1.0 S 0 . C  C . 1 2 6 6 C 6 5 ~~7 7 7 5 2 0 1 E  01 — 0 . 4 9 2 8 0 0 1 5 8 7 9 4 5 4 3 E — 1 6  1
1,5 SC.0 C .164672318977285E 01 —O .128391127542107E—15 1
2.6 90.0 C.22755853C233607E 01 —0 .277396608853054E—I5 I

.5 50.0 c .±:ece 3slAA c5Ol2E 01 —O .5486?34568~~806AE—15 1
2.c SC.C C .22ece3c144C5Ol2E 01 —0.548623456898063E—15 2

~.0 SC.C C .4E8C79258586502E 01 —O. 103416265816831E—14 2
.0 90.C C.272398718236044E C2 —0.106099399509331E—13 2

~0.0 90.0 C .2E1571662846626E 04 — 0 .2 3 2 9 0 1 3 9 9 C 7 5 7 2 8 E — 1 1  2
10 .0 50.C C .335649373297914E 06 —O .4291712170317F4E—09 2
20.0 SC.C C .435582825595536E 08 —O .74038682126891CE—07 2
2 1 . 0  c0.C C .1iS5 :396l922158E 09 —0.206421926801154F—06 2
2...C 90.6 C .1i551 3 961922 158E 09 —O .25816 885294257E—I1 3
25.C SC.C (.577456C6C046632E 1C O.262409486519982E—08 3
33.0 50.0 C .7El6722~~7823978E 12 0.293993966939’$57E—06 3
41.0 90.C C .148947747934155E 17 0.4164324CC070393E—02 3
SC.0 50.0 C.293255378384934E 21 O .6524751557O54O2E 02 3
75.0 90.6 C.l~~22635078C3581E 32 O.253756945183767E 13 3

103.0 SO .C C.1C7375170713108E 43 0.118223545927515E 24 3

A ND ORDE R N = fr+1 = I
RI- C ~~~ RE J It ’ J MET I-UC
3.1 ~C.C C.4±7619636314585E—17 O.50)625260470927E—01 1
0.5 c0.C C .238785912’,734C6E—16 O.2578Q4305390896E 00 1
1.0 90 . 6  C . 6 i 1 1 6 7 6 6 4 C 5 9 I 7 6 E ~~l6 O . 56 5 1 5 9 10 3 9 9 2 4 8 5 E  00 1
1.5 90.0 C .i29?851874C0855E—15 0.98l666428577908E CO 1
2.0 90.0 C .25e8’$63838C3546E—l5 O.159063685463733E 01 1
2.5 90.C C.4977085L186878lE—1S O.251671624528870E 01 1
2.5 90.6 C.1iS77C8S11E6P 781E— 15 O.251671624528870E 01 2
3.0 9C.C C.922C4631686035CE—l5 O.395337021740261E 01 2
5 .0  S C . C  C . 9 7 5 4 1 4 8 3 6 2 7 3 12 5 E — l A  O . 2 4 3 3 5 6 4 2 1 42 4 50 5 E  02 2

• C.O 9C.C C.222231C9328609CE—1l 0.267098830370126E 04
.5.0 90.C C .4iS63321659i52lE—CS 0.32812492]970206E 06 2
20.0 SC.C C.7226C8466770682E—07 O.424549733851278E 08 2

• 21.3 SC.0 C.2C169157659398’$E—C6 0.112729199137776E 09 2
21.0 90.C C.1i72P4663250688E—C S 0.1i2729199137776E 09 3
25.0 90.6 C.77118 03-~62C1133E—C8 0.565786512987871E 10 3
30.0 90.0 C .866€87654586501E—06 O.768532038938957E 12 3
43.0 SC .C C .123337242674162E—01 O.147073961632594E 17 3
5(1.6 90.0 C.1S37~ ’s515243797E 03 O.290307859010356E 21 3
7 5 . 0  90 . 0  C . 7 ~~6 1’$3~~3 9 2 S 4 9 6 9 E  13 O. 17 111160 1529653E 32 3

1CO. 0  S C . C  c.352E83110781244E 24 O .10683693 90338IoE 43 3
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THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FUJ1NISjC~D Pt) DDC

OPT1= 1.2 CRDINARY BESSEL FINCTIONS, SECOND KIN C,
OPT2= 2.0 CF COMPLEX ARG LM ENT IN POLAR CCO RC INI A TES -

C RC = 0 .0  CF ORDER M = 0

RI- C ANG RE V It ’ V MET I-OC
0.1 50.0 —C. 154512C13C02621E 01 O.100250156293410E 01 1
3.5 SC.C —C .5E8503458697208E CC O.106348337074132E 01 1
1.0 S C . C  — C . 2 6 8 C 3 2 4 8 2 0 3 3 9 8 8 E  CC 0.1266065877752C1E 01 1
.5 50.0 —C. 13611284862359CE CC 0.164672318977289E 01 1

2.0 90.0 —C.725C70S13438698F -0l O.227958530233607E 01 1
2.5 SC.C —C.3 96Sl685l26O922~ —O 1 O.32R9q3914’$C5012E 01 1
2.5 S0.C —C .396916851260922E—O1 0.3289839144C5012E 01 2
3 •Q 50.0 —C. 2211~~8~~53745547E—Ol O.488079258586502E 01 2
5.0 c0.C —C.23’$582618119395E—02 O.272398718236044E 02 2
10.0 50.0 —C. 113191368953861E—O4 O.281571662846626F 04 2
1~~.C 50.0 —C. 62C8393958’i7S2CE—07 O.339649373297914E tO 2
20.0 90.0 C .?26731835757803E—C7 O.435582825595536E 08 2
21.0 90.0 C.2C629067C575582E—06 0.115513961922158E 09 2
21.0 90.0 —C .12867460671974CE—OS O.115513961922158E 09 3
25.0 90.0 —C .262630C2189450CE—Oe O.577456060646632E 10 3
30.0 90.0 —C.2 9359358C51523CE—C 6 O.781672?97823978E 12 3
40.0 SC.C —C.4164324CC070393E--02 O.1~ 89477479341c9E 17 3
53 .0  90 . 0  — C . 6 5 2 4 7 5 1 5 5 7 0 5 4 0 2 E  02 O .2 932553783 84934E 21 3
75.0 SO.C —C .252756945183767E 13 O.172263907803581E 32 3

1O~- .0 5O .C —C. 118223545927515E 24 O.107375170713108E 43 3

AND CRDER N = t’+1 = 1
RI- C AN C~ RE V IF’ V METI-UC
3.1. 50.0 —C .5C062526C470933E— 01 O.627315242]34332E 01 1
0.s SC.C —C.257894305390896E CC 0.105452316875680E 01 1
1.3 SC.C —C.5 65159103992485E CC 0.383186043874565E 00 1
1.5 90.0 —C .5E1666428571908E CC O.176590558384380E 00 1
2.0 50.C —C .159C63685463733E 01 O.890413858440260E—0l 1
2.5 SC.C —C.2 51 67162452887CE 01 O.470403546833581E—0l 1
2 . 5  S 0 . C  — C . 2 5 1 6 7 1 62 4 5 2 8 8 7 C E  01 O.470403546833580E—01 2
3.0 90.C —C.395337021740261E CI O.255643780439264E—01 2
5.0 90.0 —C .243256421424505E 02 O.257488089096837E—02 2

• 10.0 SO.C —C.267C5883O370126E 04 0.1187218013342C0E—C4 2
15.0 50.0 —C .328124921970206E 06 0.649798876445071E—01 2
20.0 50.0 —C.42’$549733851278E 08 O.726353737796087E—07 2
2.U 50.0 —C.112729159137776E 09 O.201825922415101E—06 2
21.0 SC.C —C. 112729199137776E 09 0.251630484367976E—09 3
25.0 SO.C —C .5 65786512987871E 1C 0.771405301838412E—08 3
30.0 50.0 —C. l6-E~~32C3e 938957E 12 O.-866887668386711E—06 3
4(3.0 50.0 —C.147C73961632594E 17 O.123337242674162E—O1 3
50.0 50.0 —C.250307859010356E 21 0.193754515243797E 03 3
75.3 50.0 —C. 171111 601529653E 32 0.756143539294969E 13 3

100.0 90.0 -C.1C6836939033816E 43 0.352883710781244E 24 3
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S S

THIS PAGE I-S BE-ST QUALITY P ACT1CA R~~
FROM COPY FURN1SH~D TO DDC .. .—

O PT 1= 1.0 CR IJI NARV BESSEL FINCTIONS , F I R S T  K I N C ,
O P T =  2.0 CF CCMPLEX A RG IMENT iN POLAR COO RDIN A TES
O RD = 0.0 CF ORDER F’ = ()

RI- C AN G RE J IF’ J F’ET I-OL
0.1 12C.C C .1C012492183159’.E Cl O.216641667’.09577E—02 1
u .S 120.0 C .1C3C75492385372E 01 O.549722926707177E—01 I
..o 12C.C C.111675C115~~6O78E 01 O.230032066040576E 00 1
1.5 l2C.C C.123667C4843O371E 01 0.5554893447118468 03 1
2.0 120.0 C.134639C83726984E 01 0.1080968132377488 01 1
.5 120.C C.12’528827443692E 01 0.187222368675946E 01 1

2.5 12C.C C.136528827443692E 01 O.187222368675946E 01 2
3.0 120.0 C.1155792CC904768E 01 O.303262937C63371E 01 2
5.0 120.0 — C . 8 4 1 1 4 2 6 2 5 1 4 7 8 5 C 8  01 0 .l ’016143076432 6E  02 2

I L . 0  1 2 C . C  C . 1 3 5 ’$2 02 3 8 9 9 0 1 1 5E  02 — O . 7 3 5 8 1 12 9 6 9 6 9 0 6 2 E  03 2
15.0 120.C C.264264623150750E 05 O.370001823305540E 05 2
23.0 120.C —C .2E4281315817823E 07 —0.9111127794801028 06 2
21.0 120.C —C .4?7276355752687E 07 —0.5016749680326908 07 2
21.0 120.0 —C .477276355752687E 07 —0 .501674968032691E 07 3
2 5 . 0  120 .0  C . 1 5 l 5 S7 9 4 2 9 3 1 9 7 7 E  09 —0.657900165249208E 08 3
33.3 12-0 .C —C.7 91224672881743E 1C C.1 5929487827114E 11 3
40.0 12C.C C.4’$2567’$730e40938 14 O.543106951188833E 14 3
50.0 12C.C C.3322697691C712CE 18 —O.139303970580575E 18 3
75.0 120 .C C.667141394754872E 27 —O .3319933442328C6E 27 3

103.3 12C.C C .14C873527196622E 37 —0.8214584966036138 36 3

AND ORDER N = F’+1 = I
Rt- 0 AN G RE J It’ J NE T F OC
0.1 12 .C — C .25C 625 13C18120CE— 01 0.433012476317786E— -31 1.
0.5 120.0 —C. l32E529768SO615E CC 0.216435506551306E 00 1
1.0 120.6 —C .313774275620088E OC 0.4307104474414C0E 00 1
1.5 12C.C —C .555335397446254E OC O.6315907103863C0E 00 1
2.3 120.C -C .1C37E4157792652E 01 0.7878528168673888 CD 1
2.5 120.C —C. 1?C951C50029616E 01 O.833733833953889E 00 1
2 . 5  123.0 —C .110951C5C029616E 01 0.833733833953890E 00 2
3.0 l2C.C —C .2 68C76C12848432E Cl O.649163851044207E 00 2

~.0 120.0 —C .9575C 11C 71810 51E Cl —0.827919220327028E Cl 2
10.0 120.0 C.7C3135CCCC07194E 03 O.326273435112659E 02 2
i 5.u 120.C —C .36376123C388357E 0~ 0.250203467325039E 05 2
20.0 12C.C C.527597C4423111CE 06 —0.276917161684862E 07 2

• 2 1 .3  1 2 0 . 0  C . 4 5 7 C 6 5 7 O 7 2 3 9 3 8 e E  07 —0 .4612650291793598 Cl 2
1.~ 121 .C C . ’ . 9 7 C 6 5 7 C 7 2 3 9 3 8 8 E  07 —0. ’.612 6 5029 179 39 9E 07 3

25.C 120.C C . 6 2 6 9 3 1 5 5 3 0 S 3 3 9 1 E  OF 0 .188930 116622977E 09 3
30.0 12C .C —C.1135789C0648697E 11 —0.789555341300881E 10 3
‘.0.0 120.C —C .S’$CC 0333814196CE 1’. O.434327008570484E 14 3
50.0 120.C C .136412’$55763175E 18 0.331.177068637691E 18 3
75.0 12C .C C .327836C46940884E 27 0.664395375463’s94E 27 3

100.0 12C.0 C.814359C66955233E 36 O.1404693091667’$4E 37 3
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THIS PAGE I-S BEST QUAL I TY P kCTIC~~~~
FROM COPY FUl 1Sri-~.i) 

lu £)DC —

OPT1= 1.0 ORDINARY BESSEL FINCTIONS, SECOND KIND,
O P T 2 =  2 . 0  CF CCM PLEX A RGL M EN T IN POLAR COO RD INA TES
C R C  = 0 .0  CF O R D E R  F’ = 0

R I - C  A N C  RE V I t ’  V M E T I - O C
0.1 12C.C —C.154528246742934E 01 O.133028376467856E 01 1
3.5 l2C .C —C .623633154252833E CC O .131075938145063E 01 1
1.0 12C.C —C .46C736443311973E CC 0,1321276679843198 01 1
1.5 120 .0  — C . 6 4 8 1 C 4 5 1 3 12 0 7 7 5 E  CC O .13 7 5 948923 7 660 6E  01 1
2.0 12C.C —C.111196221547945E 01 0.1436412030669248 01 1
2.5 123.0 —C .187656632239702E 01 O.142081875690747E 01 1
2.5 120.0 —C .1E7656632239702E 01 O.1420R1875690747E CI 2
S . C  120 .0  — C . 2 5 5 6 8 6 5 4 6 6 1 5 6 9 8 E  01 O.118846023239153E 01 2
5.0 12 C . O  — C . 1 1 0 1 1 8 8 6 8 1 5 7 00 1E  02 — 0 . 8 4 O 9 6 7 4 0 1 8 4 45 l 4 E  01 2
10.0 120.0 C .735811274482892E 03 O.139419868599982E 02 2
15.0 120.0 —C .37CCC1823305988E 05 0.2642646231553978 05 2
20.6 120.C C .9111l277948010SE 06 —0 .284281315817824E Cl 2
21.0 120.0 C.5C1674968032691E 07 —O.477276355792687E 07 2
21.0 120.0 C .5C1674968032691E Cl —0 .4772763557926886 07 3
25.0 126.0 C .6579C0165249208E 08 0.1915979429319778 09 3
30.0 12C.C —C. 115929487827114E 11 —0.791274672881743E 10 3
40.0 120.0 —C .543l065511888338 14 0.442567473084093[ 14 3
50.0 123.C C .1393C357C580575E 1€ 0.3333697691071208 18 3
75.0 12C.C C .331993344232806E 27 0.6671.41394754872E 27 3
100.0 12C.0 C .821458496603613E 36 0.140873927196622E 37 3

AND ORDER N = fr+1 = I
RI-C AN G RE Y It ’ V MET I-OC
0.1 120.0 C .3171S5549896567E Cl 0.539941920195404E Cl 1
0.5 120.C C.462517C-43C57102E CC O.745198987O80434E 00 1
1.0 12 0.0 —C .1C215264270832CE CC —O .342058203964951E—O1 1
1.5 120.0 —C .442546577108438E CC —0.4973882630655328 00 1
2 . 0  120.0  — C . 6 7 6 2 5 5 8 8 4 1 8 6 1 4 4 E  CC — 0 . 1 0 1 0 2 2 3 1 43 7 3 9 76E  0]. 1
2.5 12C.C —C.7687C8609998568E CC —O.170933526366832E 01 1
2.5 123.0 —C.768708609958565E CC —O.170933526366832E 01 2
3.0 12C.C —C.6i242O106017637E CC —0.268974798986895E 01 2
5.0 120.6 C.828089422549127E 01 —0.957970706583469E 01 2

10.0 120.6 —C.226273E15933484E 02 0.703135024238835E 03 2
15.0 123.C —C .250203467320252E 05 —O.36376:z3o387971E 05 2
20.0 120.0 c.276c171a1oe4862E 07 C.927597044231107E 06 2
21.0 120.0 C.461265C29179359E 07 0.497065707239388E 07 2
21.0 120 .0 C.461265029179399E 07 0.497065707239388E 07 3
25.0 123.0 —C .16e930116622977E 09 0.626931553093391E 08 3
30.0 120.C C.7895553413C0881E 10 —0.113578900648697E 11 3
‘.0.0 12 0 . C  — C . 4 3 ’. 32 7 0 0 8 57 0 4 8 4 E  14 — O .54000 3338 141960E 14 3
50.0 120.0 —C.331177C 68637691E 18 0.136412455763175E 18 3
75.0 12C.C — C.664395375463494E 21 0.327836046940884E 27 3
100.0 12C.0 —C. 140469309166744E 37 0.814359066955233E 36 3
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THIS PACE IS BEST QIJAUTY PRACTICABLE
FROM COPY FlJRNISH~~ TO DDC

O PT 1= 1.0 O RDI NARY B E S S E L  F L N C T I O N S ,  FI R ST K IND,
O PT 2 =  2 . 0  CF COMPLEX ARG LF ’EN T IN POLAR C O O R D IN A T E S
O R D  = 0 .0  CE O R D E R  F’ = 0

R I - C  A N G  R E J It ’ J 1~F T F O C
0.:  1 S C . C  C . 5 9 8 7 4 9 2 1 9 1 8 3 9 9 4 E  CC O.216371034482641E—02 2
0 .5  1 5 0 .C  C . 9 ~~e 2 f 8 4 8 7 1 S S S 5 2 E  CC o . 5 3 2 8 0 8 82 6 8 7 6 2 82 E — O 1  I
1.0 15 C . C  c . 8 6 7 6 1 8 1 0 3 4 9 7 0 8 8 E  CC 0.2029805183935936 CO 1
1.5 150 .0  C . 6 8 4 C 5 4 2 6 8 2 5 4 1 0 5 E  CC 0 . 4 1 8 7 8 2 46 2 2 9 7 4 9 5 6 00 2.
2 . 0  l S 0 . C  C . 4 C 1 8 7 6 9 C 9 0 2 8 5 4 3 E  CC O . 6 5 0 9 6 2 4 6 2 0 7 2 0 0 1 F  00 1
2,5 15C.C C.14C6825424’.5072E—01 0.832987043495826E 00 1
.5 1SC .C C .140682542445074E—Ol O.832987043495826E 00 2
.0 150.0 —C .4654114?76662C9E CC 0.8875688258619526 00 2

5.0 1 SC . C  — C . 1 7 7 4 1 7 6 9 4 1 3 1 9 5 9 E  01 — O . 13 12 5 16 5 5 1 2 9 5 6 3 E  01 2
10.0 150.0 —C .5C4718923288672E 01 O.181437389325677E 02 2
15.0 I S G . C  C . 1 E 5 9 1 7 7 C 3 6 4 5 0 4 7 E  03 — O . 1 9 9 7 7 6 6 2 9 4 9 5 2 8 5 E  02 2
2 0 . 0  1 50 .0  — C . 9 2 3 C 1 7 : 2 3 9 5 1 7 2 6 E  03 — 0 . 1 7 4 13 7 7 2 3 9 1 9 34 6 6 04 2
2 1.0  1~~C . G  C . 1 1 7 2 8 2 C 8 7 0 8 3 19 4 E  04 —O .2945~~8373l1O088E 04 2
2 1. 0  150 .0  C . 1 1 7 2 8 2 C 8 7 O 8 3 19 4 E  04 —O.29457837311C087E 04 3
2 5 . 0  1 5 0 .C  — C . 1 3 E 6 3 6 C 3 6 9 4 5 7 8 7 E  05 O.163841413058518E 05 3
33.0 1 50 .0  C.226423C45537542E 06 0 . 7 5 2 2 3 6 2 8 2 1 2 2 2 3 3 6  05 3
40 .0  1 5 0 .C  — C . 2 7 6 5 3 9 9 2 . 3 3 8 1 9 6 7 E  08 0.1313406909838866 08 3
50.0 150 .0  C . 1 4 4 8 0 1 € 9 ’s 5 3 1 7 1 5 E  1C — 0 .3 8 0 0 9 9 3 3 5 5 6 0 0 1 5 6  10 3
75.u 1 5C . C  — C . 2 I S S S C C 5 7 C 2 7 O 1 1 E  14 O . 8 9 3 5 4 2 6 2 4 8 8 3 8 3 3 E  15 3

100 .3  1 5 2 . C  — C . 6 4 3 C 8 0 4 2 1 € 8 7 4 4 8 E  20 — 0 . 1 9 6 7 2 4 2 4 16 8 4 6 5 0 6  21 3

A N D  C R D E R  N = t ’+ 1 = I
R I - C A N G  R E  J It ’ J M E T I - O C
3.1 1 S C . C  —C.433C12476411755E—O1 O.249315130235453E—C1 I
0 . 5  150 .6 - C .2 6 4 3 6 2 4 C 6 8 5 3 5 7 E  CC O . l !7 2 !8 400 73 862 7 E  00 1
1.0 1 5C . C  — C . 4 3 C 6 0 4 4 C 7 4 2 3 2 5 8 E  CC O . 1 8 8 8? 8 5 34 74 34 1 3 E  00 1
1.5 1SC .C —C. 63319542532695CE CC 0.1743878575828756 00 1
2.0 150.0 —C .7598 5CC592474E CC O.447975866038962E—01 I
2.5 150.0 —c .Eccesscs3l725oSE CC —O.210366347877049E 00 1

~~.5 150 .0  — C . 6 5 C 8 5 5 C 5 3 7 7 2 5 6 3 E  CC —O .2103663478770’.8E 00 2
3.0 15C.C —C.852941735217776E CC —0.574590706638979E 00 2
5.0 150.0 C .141571113811486E 01 —0.].54462726355877E 01 2
10.6 150.0 —C .1748 5980619618E 02 — 0 . 5 7 3 0 1 74 0 5 C 0 9 0 3 0 E  CI  2
15.0 150 .0  C .141953614488191E C2 O.183464045550593E 03 2
20 .0  I S C . C  C . 17 4 C 1 42 8 8 O 2 4 2 6 C E  04 — 0 . 8 7 3 4 6 7 3 6 6 ] 5 8 4 0 4 E  03 2
21.3 15O .C C.2886703488S8404E 04 O .1220 5026 1384378E 04 2
2 1.0 150.0  C . 2 8 8 6 7 0 3 4 8 6 9 8 4 0 3 E  04 0.1220502613843788 04 3
25.0 150.0 —C.159795501524474E 05 —O.140132778554756E 05 3
30.0 150.0 —C.7789766418C8553E 05 O.223458193208725E 06 3
43.0 150.C —C .1275-35522875686E 08 —O .276651089568003E 08 3
50.0 150.0 C.31654843991424CE 1C O.147399856943119E 10 3
75.0 15 0.0 —C .887459425151841E 15 —0 .2664607219755958 14 3

100.0 1SC.O C.156512843420345E 21 —0 .632937118915534E 20 3
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THIS PAGE IS ~~~ QUAL
ITY P ACtICA~I~

FROM CCP ! ~ - T~ - . - ~u E~~C

O P T 1=  1.0 C R D I N A R Y  B E S S E L  F I N C T I O N S ,  S E C O N D  K I N C ,
O P T 2 =  2 .0  CF C C M P L E X  A R G L F ’ E N T  I N  P O L A R  C O O R C I N A T E S
CRC = 0.0 CF O R D E R  F’ = 0

RI -C ANG RE V Ii ’ V METI-OC
0.1 150.0 —C. 154C5593559585CE 01 0.1659873590120206 01 1
0.5 150.C —C .56718CC 97261568E CC 0.1552686659258106 01 1
1.0 150.0 — C . 3 1 5 7 9 8 9 7 0 7 8 9 6 1 2 E  CC 0 .13O6 13l1 8 145939E 01 1
1.5 150 .0  — C . 3 6 0 7 1 8 5 1 7 5 5 0 3 6 8 E  CC O . 9 7 2 3 8 0 85 5 9 46 42 6 E  00 1
2.0 150.0 —C .53C806539144037E CC 0.5625147156273236 00 1
2 . 5  1 SO .C  — C . 7 C 8 7 4 7 S 3 6 3 2 9 3 8 2 E  CC O.8O1O68421O23l9lE—0l 1
2.5 150.0 —C.7C8747936329382E CC O.801068421023193E—Ol 2
3.0 150.0 —C .787204169439765E CC — 0 . 4 60 3 3 5 9 0 1 1 2 9 7 62 E  00 2
5.0 150.0 C.1309C060866822CE 01 —O.180346534195588E 01 2
10.3 1SC.G —C. 181421C28971362E 02 —0.504676936418683E 01 2
5.C 150.0 C.159775960529605E 02 O.1859I7795308825E 03 2

20 .0  150 .0  C . 1 7 4 1 3 7 7 2 3 4 5 0 4 1 5E  04 — 0 . 9 2 3 0 1 7 13 C 7 9 2 2 2 5 E  03 2
2 1.0  150.0  C . 2 5 4 5 7 8 3 7 2 6 3 7 0 7 7 E  04 O . 1 17 2 82 0 8 7 0 14 3 8 5 E  04 2
21 .0  1 5 0. C  C . 2 5 4 5 7 8 3 7 2 6 3 7 0 7 € E  04 0.117282087014385E 04 3
25.0 150.0 —C.163841413C5268CE 05 —0 .’~38638036946842E 65 3
J0.O 150.0 —C. 752236282122323E 05 O.226423045537586E 06 3
40.0 l5O.C —C .l3134O69O983886E oe —0.276939913381967E 08 3
53.0 1SC .C C .38CC99335560015E 1C 0.144801894531719E 10 3
75.0 150.0 —C .850542624880833E 15 —0.215590057027017 8  14 3

100,0 150.C C.19672424168465CE 21 —0.643080421887448 6 20 3

AND ORDER N = ,~+1 =

RI- C A NC - RE V It ’ V MET I-OC
c~.i 1sO. 0 C .55521755CO77791E 01 O.306462641306007E 01 1
0.5 150.0 C.1C8759591767975E 01 O.1818960462630S9E 00 1
1.0 150.6 C .4C3907759145211E CC —0.4448898025158936 00 1
2 . 5  150.0  C . 1 4 97 7 1 1 12 1 9 82 7 1E  CC —O .7735 16016 873319E 00 1
2 . 0  150.0  C . 1 1 3 6 5 3 4 8 2 3 82 4 1 9 E  CC — 0 .9 6 6 8 1 7 3 9 5 6 7 3 3 4 86  00 1
.5 150.0 C.2637101C6618494E CC —0.1038509648906966 01 1

2.5 1SC .O C .2637101C6618494E CC —0.103850964890696E 01 2
3.0 150.0 C.566724628442376E CC —0.962709572329223E 00 2
5.0 150.0 C .151474577658389E 01 0.142116829251588E 01 2
10.0 150.0 C .573C53553645263E 01 —0.1748329356621446 02 2
15.0 1 S C . C  — C . 1 83 ’ . 6 3 9 5 0 4 3 8 8 1 5E  03 0.1419542683363138 02 2
20 .0  1 5O . C  C . 8 7 3 4 6 7 3 5 9 32 3 1 4 1 E  03 O .1740142 884 73239E 04 2
21.0 150.0  — C . 1 2 2 0 5 0 2 6 1 4 4 4 3 7 7 E  04 0 .2 8867 034 937 850 8E  04 2
2 1.0 1SC.C  — C . 1 2 2 C 5 0 2 6 1 4 4 4 3 7 7 E  04 O.2886 10349378508E 04 3
25.0 1SC.C C.14013277855359CE 05 —0.1597955015303526 05 3
30.0 150.0 — C .2 2 3 4 5 8 19 3 2 0 8 6 8 1E  06 — 0.7789766 4180 8468E  05 3
40.0 150.0 C.216651C89568003E 0€ —O.127508522875686E 08 3
50.0 1SC.0 —C.1473898569”3119E 1C 0.376948439914240E 13 3
75.0 150.C C.266’.60721975595E 1’. —O .887459425151841E 15 3
100.0 150.0 C.63293711891553’.E 20 0.1965].2843420345E 21 3
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O PT I= 1.0 CRL )INARY BESSEL FINC TIONS, FIR ST K IND ,
0P12= 2.0 CF COMPLEX ARG LM EN I IN POLAR COO R DI N ATES
oRr = 0.0 CF OPDFR t’ = U

RFO AN . G RE J It’ J t’FTI-OC
(~.. 180.0 C .5575C :562C6604CE CC 0.870877619651472E—18 1
0.5 180.0 C.958469807240813E CC O .211250130396333E—16 1
1.0 1 FC . C  C . 7 6 5 1 9 7 6 8 6 5 5 7 9 6 7 E  CC O . 7 6 7 4 1 9 2 8 7 7 7 5 C C 0 6 — 1 6  1
‘ .5 1€C.C C.511€27671735918E OC 0.1459506877371446—15 1
2.0 160.C C .22389077914 236E CC 0.201154029899528E—15 1
2.5 l8O .C — C. 4~~S8S7Th4681 98CE— C 1 0.216724857566377E—l5 1
2.5 1FC.C —C .463837?6468198CE—O1 0.2167248575663776—15 2
3.0 180.0 —C .26CC51954901933E CC 0.177388959C61534E—15 2
5.0 150.6 —C .177596771314338E CC —0.285638238652527E—15 2
10.0 1€O .C —C .24593576’s45l348E CC O .758136109421493E—i6 2
15.0 180.C —C .142244728267808E—01 O .536531936320838E—15 2
20.0 iEO.C C.167C24664340582E CC 0.233105148436447E—15 2
21.0 180.C C .3657907100086308—01 O.626687259181050E—15 2
21.0 180.0 C .~~6575O7 jCCC8 63CE—C1 O .611561557447743E—15 3
5.3 150 .6 C.5~~2667532759575E—01 —O .562053406216485E—15 3
30.0 £60.6 —C .863679835810404E—O1 —0.61756 557447743E—15 3
‘.0.0 180.0 C .fl6689C5842375CE—02 0.874300631892311E—15 3
50.0 1E0 .C C .558123276692516E~~0l —0.853483950180589E—15 3
75.6 1EC.C C.346439138C50968E—O1 —O. 1117161918529C6E—1 4 3

100.0 .80.c C.159858503042229E—01 —0 .’35308431 26191E—14 3

A N D  C R O E R  N = t ’4 1 = 1
~ I-0 AN G RE J It ’ J MET I-OC
u . 1  1 8 C . C  — C . 4 9 9 3 7 5 2 6 0 3 6 2 4 2 C E — C 1  0 . 86 8 6 9 9 5 17 87 0 8 C 0E — 1 7  1
r- •5  i E O . C  — C . 2 4 2 2 6 8 4 5 7 6 7 ’ . 8 7 4 E  OC 0 .3 9 5 8 14 5 5 8 4 5 9 2 0 1 8— 1 6  .

1.0 180 .0  — C . 4 4 C C 5 0 5 6 5 7 4 4 9 3 4 E  C C O . 5 6 7 0 3 5 1 6 5C 7 2 3 0 7 E — 16  1
.5 150.0 —C .5579365C7 9101CCE CC 0.365886124578315E—16 I

21.0 180.0 —C .576124807756873E CC — 0 .2 2 4 8 6 8 54 8 9 3 6 3 1 7 E — 1 6  1
~ .5 180.6 —C .4S7C941O2464274E CC —0.107784474246316E—15 I
2.5 180.0 —C .457C941C2464274E CC —0.107784474246316E—15 2
3.0 l E 0 . C  — C . 3 3 9 C 5 8 5 5 8 5 2 5 9 3 6 E  CC — O . 1 9 5 i 8 3 7 0 6 2 2 2 7 l 4 E — 15  2
5 .C  1 FC . 0  C . 32 7 5 7 9 13 7 5 9 1 46 5E  CC —0 .971308982733256E—16 2
10.0 180.C —C .434127461688616E—0l —0.436477163775979E—15 2
15.0 180.6 —C .2C5104C38613522E CC —0.729786137597045E—16 2
20.0 180.0 —C. 668331241758496E—01 O.573904807722158E—I5 2
21.0 160.0 —C .171120272763902E CC O.104119888’s646E7E—15 2
22.0 180.0 —C. 17112027276390CE CC 0 .1179611963 66423 8— ic  3
25.0 1E0.C C . 1 2 5 3 5 0 2 4 9 5 8 C 2 9 C E  CC 0.437150315946155E—i5 3
30.0 1EC .0 C .118751C62616623E 00 —0.44408920985C063E—l5 3
40.0 180.0  — C . 1 2 6 C 3 8 3 1 80 3 7 5 8 5 E  CC 0 .4 0 3 3 2 3 2 0 8 1 64 6 0 8 E— 1 6  3
50.0 180.0 C.57511 8261251752E—01 O.492661467177413E—15 3
75.0  180.0 C. -85135955C’.48292E— 01 0.461436444609831E—15 3

100.0 18O.C C .171453520141122E—O1 0.3564856743132346—15 3
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~IHIS PACE IS BEST QUALITY PPACflCA~LZ
FROM COPY F 1~ Ft~ J lu 000

OPT1= 1.C CRO INARY BESS EL FLNCTIONS , SECOND KIND,
OPT2= 2.0 Cf COMPLEX ARG LM ENT IN POLAR C O O R C I N A T E S
ORC = 0.0 CF ORDER M = 0

RI -C A N G RE V It ’ V P’ETI-OC
0.1 180.0 — C . 1 5 3 4 2 3 8 6 5 13 5 0 3 7 E  01 O .1995303124132C8E 01 1
0.5 120.0 —C .4445187335C6707E CC 0.187693962.4481636 01 1
1.0 1E0.C 0.862569642156769E—01 0.].53039537311593E 01 1
1.5 180.0 C.362448923797759E CC 0.1023655343471648 01 1
2.0 180.0 C.510375672649745E CC 0.4477815582824718 00 1
2.5 18C.C C.496C70359615231E 00 —0.9676755293639606—01 1
2.5 1E0.C C.498070359615232E CC —0 .967675529363960E—0i 2
3.0 180.0 C.37685001001279CE CC —O.520103909803867E 00 2
S.C 16C.C —C .3C8517625249033E CC —0.355193542628677 6 00 2
10.0 160.0 C .556711672835994E—O1 —0.-491871528902696E 00 2
15.0 180.0 C.2C5464296038918E CC —0 .284489456535616E—01 2
20.0 180.0 C .&264C5968C9383€E—01 0.334049328681166E 00 2
21.0 180.0 C.1702C1758422153E 00 0.731581423017253E—01- 2
21.0 180.0 C.1702C1758422154E OC 0.731581420017258E—0l 3
2 5 . 0  12 0.0  — C . 1 2 7 2 4 9 4 3 2 2 6 8 0 0 5 E  CC 0 .19253356655 1915E 00 3
30.0 1 6C . C  — C . 1 i 7 2 9 5 7 3 i 6 8 6 6 6 3 E  00 — 0 . 1727359671620808  00 3
4-3.0 1EC .C C.125936417058259E CC 0.1473378116847508—01 3
50.C 180.0 —C .68064995’.700755E—C1 0.1116246553385036 CO 3
75.0 180.0 —C .853690476477735E—01 0.692818276101932E—Cl 3
100.0 160.0 —C .i7244313365O805E—01 O.399717006084455E—01 3

AND ORDER N = t’+1 =
SI-C A~-.G RE V IF’ V METI-OC
0. 1 1 8 0. C  C . 6 4 5 8 5 5 1 0 9 4 7 0 2 0 3 E  01 —0 .998750520724829E—O1 1
0.5 1-EO .C C.147147239267024E 01 —O.-484536915349748E 00 1.
1.0 1€C.0 C .7812128213C0289E CC —0.880101171489867E 00 1
1.5 180.0 C.4123C8626973911E CC —O .111587301582020E 01 1
2 .0  180.0 C . 1 C 7 C 5 2 4 3 1 5 4 C 9 3 € E  CC —O.115344961551375E 01 1
2.5 1EC.C —C .145918137966786E OC —O.994188204928548E 00 1
2.5 160.0 —C.145918137966786E CC —0.9941R8204928548E 00 2
3.0 120.0 —C.1324674-42479180CE CC —0.678117917051873E 00 2
5.0 180.0 —C .141663143391221E CC 0.6551582751829306 00 2

10.0 1EC .C —C .249C15424206953E CC —0.869454923377231E—Ol 2
15.0 i e o .o  —C.2 C136280368734E—O1 —0.4102080772270456 00 2
20.0 120.0 C.165511614362521E CC —0.133666248351700E 00 2
21.0 160.0 C.225392607558648E—01 —0.3422405455278006 00 2
21.0 180.0  C . 3 2 5 3 9 2 6 0 7 5 5 8 6 5 1E — O j  — 0 . 3 4 2 2 4 0 5 4 5 5 2 7 8 0 0 6  00 3
25.0 160.0 C.9€8299647632367E—O1 0.250700499].60579E 00 3
30.0 180.0 —C .844255706617463E—01 0.237502125233245E 00 3
40.0 180.0 C.579350582154959E—02 —0.252076636075169E 00 3
50.0 180.0 C.567956685620137E—O]. 0.195023656250350E 00 3
75.0 160.0 C.352137851605795E—01 O.170279990089657E 00 3
100.0 180.0 C .2C 372312002759CE—C1 0.154290704028223E 00 3
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TflI S PACE IS BEST QUALITY PRACTICABLE
~ COPY FUE~1~~u~ 1 - -

O PTI-= 1.0 ORDIN A RY BESSEL FINCTIONS, F IRST K IN C,
OPT2= 2.0 CF COMPLEX ARG It ’FNI IN POLAR COO R CI NA TES
O R C  = 0.0 CF ORDER F’ = 0

RI- D A N G  R E  J IF’ J MET I-OC
0.1 — 1 2 0 .  C . 1 C 0 1 2 4 9 2 1 8 3 15 9 4 E  Cl — O . 2 I 6 6 4 16 6 7 4 0 9 5 7 7 E — 0 Z  1
0 . 5  — 1 2 0 .  C . 1 C 3 C 7 5 4 9 2 3 8 5 3 7 2 E  01 —O .549722926707177E—01 I
1.0 —120. C.111675C11576078E 01 —0.2300320660405766 CO 1
1.5 —2.20. C.123667C48430371E 01 —0.5554893447118468 00 1
2.0 —120. C .134€39C83726984E 01 —0.108096813237748 6 01 1
2.5 —126. C.136528827443692E 01 — 0 . 1 8 7 2 2 2 3 6 8 6 7 5 9 4 6 E  31 1
2.5 —120. C.136528827443692E 01 —O .187222368675946E 01 2
3.0 — 1 2 0 .  C . 1 1 5 5 7 9 2 0 0 9 C 4 7 6 8E  Cl —O .300262937063371E 01 2
5.0 —120. —C. 64114262514785CE Cl —0 .110161430764326E 02 2

10 .0 —120. C .139420238990119E 02 0.735811296869061E 03 2
15.0 — 20. C.26426462315075CF CS —0 .370002.8233055406 CS 2
20.0 —120. —C.2 64281315817823E 07 0.9111127794801C2E 06 2
2 2 . 0  — 2 . 2 0 .  — C . 4 ? 7 2 7 6 3 5 5 7 9 2 6 8 7 E  07 O .5O1674968032~~9 oE 07 2
2 1 . 6  —1 20. —C .477276355792687E 07 O .5 0 1 6 7 49 6 8 0 3 2 6 9 1E  07 3
25.0 —120 . C .191597942931977E Cc O.6579001652492C8E 08 3
30.0 —2.20. —C .791224672881743E 1C —0 .115929487827114E 11 3
40.0 — 120. C.4’s25674730840936 14 —0.5431069511888338 14 3
5 0 . 0  — 1 2 0 .  C . 3~~3 3 6 9 7 6 9 1 O 7 12 C E  i e  O . 13 9 3 0 39 7 0 5 80 5 7 5 E  18 3
75.0 —120. C.667141394754872E 27 O.33i9933442328C6E 27 3
103.0 — ‘.20. C .1’.C873927196622E 37 0.8214584966036138 36 3

AND ORDER N = fr+1 = I
RI-C ANG RE J IF’ J METI -OC
3.. —2.20. —C .25C 62513018120CE—01 —o.4350 :247o317786E—uI 1
3.5  — 1 2 0 .  — C . 1 3 2 8 5 2 9 7 6 8 5 0 6 1 5 E  CC — 0 .21 54355065 5 136 6 8  00 1
1.0 — 2. 20. —C.313774275620088E CC — O . 430710447 ’t 4 1 4 C 0 E  00 1
2.5 — 2.20. —C .595335397446254E CC — O . S 6 3 15 9 0 7 10 3 8 6 3 6 0 E  00 1
2.0 —120. —C .1C3784157792652E CI —0 .787852~~i68E73EE~ ‘30 1
2 . 5  — 1 2 0 .  ~ C . 1 7 G c d 1 C 5 C C 2 c 6 1 6 E  Cl  — 0 .83 3133 8339 538 89E  00 2.
2.5 —1 2C. —C .170951C5CC2 9616E 01 —0.833733833953887E 00 2
3.0 —120. —C .268C76C12848432E 01 —O.649163851044207E 00 2
5.0 —120. —C.95750110718105CE 01 0.227919220327027E 01 2

10.0 —120. C .7C3135CCCCC719 4E 03 —0.3262734351127026 02 2
15.0 — 1 2 0 .  — C . 3 e 3 7 6 1 2 3 C 3 8 8 3 5 7 E  05 —0.250203467325039E 35 2
2 0 . 0  — 1 2 0 .  C . 9 2 7 5 9 7 C 4 ’s2 3 1 1 1C E  06 O .2 7 6 9 17 16 16 84 8 62 E  07 2
2~~.0 — : 2 0 .  C . 4 5 7 C 6 5 7 0 7 2 3 9 3 2 2 E  07 O.461265029179399E 07 2
21.0 —120. C.4S7C~~51C7239388E 07 0.461265029179399E 07 3
25.0 — 12C . C .626931553C93391E 02 —0.188930116622977E 09 3
30.0 — 2 . 2 0 .  — C . 1 2 . 3 5 7 8 9 0 0 6 4 8 6 9 7 E  11 O.78955534 1300881E 10 3
40.0 —2.20. —C. 5-4C00333214196CE 14 —0.434327008570484E 14 3
50.0 —12 6 . C .136412455763175E ie —0.331177368-~37691E 18 3
75.0 —120. C.327836C46943884E 27 —0 .6643953754634946 27 3

100.6 —120. C.E1-4359C669552336 36 —O .140469309166744E 37 3
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TIfl S PAGE IS BEST QUALITY PRACTICA3L~
FROM COPY k URI4 1 r~~ 0 TO DD C ~~~~~~~—

OPT1= 1.0 O R D I N A R Y  B E S S E L  F L N C T I O N S ,  S E C O N D  KIN C,
O P T 2 =  2 . 0  CF C C M P L E X  A R G L F ’ F N T  I N  P O L A R  C O O R D I N A T E S
CRC = 0.0 CF ORDER F’ = U

R I-U ANG RE V It ’ V F’ETI-OC
3.1 —120. -C.154528246742934E 01 —0 .1330283764678566 01 1
0.5 —1 2 0. —C .623633154252833E OC —O.131075938145063E 01 1
1.0 —120. —C .420736443311973E CC —0.132127667984319E 01 1
1.5 —120. —C .648104513120779E CC —O.137594892376606E 01 1
2.0 —120. —C .111196221547949E 01 —O.143641203C66924E 01 1
2.5 —12 0. —C .187656632239702E 01 — O. ] . 42 0 8 1 8 7 56 9 0 7 4 7 E  01 1
2 1 . 5  — 1 2 0 .  — C . 1 € 7 6 5 6 6 3 2 2 3 9 7 0 2 E  Cl —0.142081875690747E 0]. 2
3 .0  — 1 2 C .  — C . 2 9 9 6 8 6 9 4 6 6 1 5 6 9 8 E  01 — 0 . 1 1 8 8 4 6 0 2 3 2 3 9 1 5 3 6  01 2
5.0 — 1 2 0 .  — C . 1 10 1 18 8 6 8 1 5 7 0 0 1 E  C2 O.840967401844514E 0]. 2
10.0 —120 . C .73sei12744e2892E 03 —O.139419868599986E 02 2
i5.C — 120. —C .27CCC1823305982E CS —0.264264623155397E 05 2
20.0 —120. C .9ll112779480i0éE Ce 0.2842813158178246 07 2
21.0 —2.20. C.5C167496803269CE 07 O.-477276355792687E 07 2
21.0 —2.20. C.5c1674968032691E 07 0.477276355792628E 07 3
25.0 — 12C. C.6579C0165249202E 08 —0.191597942931977E 69 3
30.0 —1 20. —C .115 9294878271l4E 11 O.791224672881743E 13 3
‘.0.0 —120. —C .5431C 69511EB833E 14 —0.442567473084093E 14 3
50.0 —2.26. C .1293C3970580575E 18 —0.333359769107120E 18 3
75.0 —120. C .331993344232806E 27 —O .66714.394754872E 27 3
103.0 —120. C .821458496603613E 36 —O.140873927196622E 37 3

AN D ORDER N = ~+1 = I
RI -C A r I C  RE V It’ V F’ETI-OC
0.1 — 120 . C.317195949896567E Cl —O.539941920195404E 01 1
0.5 — 1 2 0 .  C.462517C43057102E CC —O.745198987080435E 00 1
:.o —12 0. —C .1C215264270832CE CC 0.3420582039649518—01 1
1.5 —1 20. —C .4425465771C843€E CC 0.4973882630655326 00 1
2.0 —120. —C. 6762558841861446 CC O.101022314373976E 0]. 1
2.5 —120. —C.768708609998568E CC 0.2.709335263668326 01 1
2.5 — 12 0. —C .7687C86099S8566E CC 0.170933526366832E 01 2
3.0 —120. —C. 6124201C6017637E CC 0.268974798986895E C]. 2
5.0 — 1 2 0 .  C . 82 8 0 8 9 4 2 2 5 4 9 1 2 7 E  01 O . 9579 7)7 06 5 8 3 4 6 8 E  01 2

10.0 —120. —C .326273615933488E 02 —0.703135024238834E 03 2
15.0 —120. —C .25C203467320252E 05 0.3637612303879716 05 2
20.0 —120. C . 2 7 6 9 1 7 16 1 6 84 8 6 2 E  07 —0 .92759704 423 1107E 06 2
21.0 —120. C .461265C29179399E 07 —0 .497365707239388E 07 2
2:.e —120. C.46126502917939cE 07 —O.497065707239388E 07 3
25.0 —120. —C.188930116622971E 09 —O.626931553093391E 08 3
30.0 —120. C.789555341300881E 10 0.1135789006486976 11 3
40.0 —120. — C.-434327008570484E 14 0.5400333381419606 ].4 3
50.0 — 20. —C.331177068637691E 12 —0 .136412455763175E 18 3
75.0 —120. —C.~~6-4395375463494E 27 —O.327836046940884E 27 3

100.0 — 1 2 0 .  —C ..14C469309166744E 37 —0.8163590669552336 36 3
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r!-~IS?AGE ISB!ST~~
’- ::Y .?~~::0A3L~

~~~~~ . u r  I ~~~~ ~U

OPT 1= 1 . u  CR1 I N A F ~Y B E S St L F L N C T I 1 J ~~,, I I r ~~ T ~ INI
O P T I =  2 . 0  CI L C M P L [ X  A R G L F ’ F N T  IN P01 AR C O C 1~L I F ~~T I  ~
0k’ ( C.” CF OPE~1R F’ -‘ (1

RI- C AN G R~ J IF ’ J

~ .i — 60.6 C .1CC124S21831594E Cl 0.21o6’+1 6674C9577E—C- 2 I
3.5 —~~0.C C .1C3C75 ’.923P5372E 01 O.5497”29267-37177E—01 1
1.0 — 60.C c .1:lelsCilsloo7eE 01 O .230032066C’s 0 5 7 6 F  C O 2

. .5 —60.6 C.j2366 7C ’ .EL.30371E Cl O .5554R934’.7118’s6E 00 1

~.C —6C. C C .1~~4639C8372698’tF 01 O .108096813237748E 01 2.
2.5 — 60.0 0.1365285274436926 01 O .1R7222368675946E C’. 1
2.5 — 60.C C .136528827443692E 01 O .187222368675946E 02. 2
‘.G — 60.0 C.1155792CC9C47 68E 01 0.3002’52937063371E 01 21

-j .C — 6C.C — C .E’ .l14~~625147852E UI o.11016 430764326E 02 2
12 .3 — 60 .C C .13942023899-3131E 02 —O.73582.:296869062F 63 2
15 .L — 6C .C C.2e42~~~62315O74cE CS 0.3700018233055’sOE (5 21
Z— .O ~Y’.G — C. 2~~42R1315 8l7822E 07 —U. 911112779’.80108E 06 21
:1.0 —60.C —C .47727635579268’.E 07 —O.501674968032690E 07 21
21.0 — 6 .C —C .4~~727o355792685E 07 —0.5O16749680326c~~E 07 3
20.u —6 C .C C .2.clSclc ’ .2931977E 09 —0.657900i652492O2E CR 3

~~~~ —~~C .C —C .7 91224672881744E 10 fl .115929487827112E 11 3
40.6 —6C.C C.’.4256747308409CE 14 0.5431069511888336 14 3
3.3 —62 .0 C.332369 769107119E 16 —O.13933397058C571F :8

7 .C  — 60.0 C .667i42.394754~ 71E 27 —0 .3319933442327968 217 3
10~~.C — 60 .0 C .1~~O573c27196622E 37 —O .8?1458496603586E 36 3

~NC ORDE R N =

-~1-O A~~G R E  J IF ’ J ME T I-uC
~~.. — 6C .t. C .2~~C 625 i3O 1E1 2OCE — O 1 —C .4330124763177865—0: 1
c.5 _

~ C~ c C .1~~2E5~.97&85O616E Or —c ,216435506551306E 00
1.3 —~~J.C C.31377427562C088E CC —O .43)7104474414C0E 23 1
_ .5 —6 C.C C .595335397446254E CC —0 .6315907103863008 CO 1
2.0 —C C.C C .1L37E 4157792652E Cl —0.787P52816867368F 35 1
21 .5 — 60.0 C .17C552.C5CC296 16E 01 —0.8337338339536~~8F C-~ 2
~1 .5 —~~O.C C .17C951C50C2 961 6E Cl —3 .8337338339538598 06
3.0 — 62.0 C.2CPC16C2.2648432E Cl —O.649 63851044205F ‘33 2
o.o — eO.C C .9575C1107161049E ci O.82791922-3327029E Cl 2

b . C  — CC .C —C .~~~3135CCCCC7 194E 03 —0.3262734351127148 02 2
15.0 —60 .C C.363761230388357E CS — 0.253233467325338E 05 2
20.0 — .~~.C —C .927597C44231116E CC 0.21692.7162.6848618 i7 2
2 .3  — C C.C —C. 497C657C72 39388E 07 0.461265029179396E 0’ 2
21.0 — 66.0 —C.497C657G7239389E 07 O.461265029179396E 07 3
25.0 —6O .C —C. 626931553C93386E 06 —0 .188930116622977E 09 3
30.0 —6 C .C C.2. 35789CC648696E 11 0.7895~~534 3OO 8e3E 2.0 3
4L- .C — 60 .0 C .54CCC3 3381419 6CE 14 —0.4343770085704826 14 3
Su.0 —C C .C —C. 1364 2455763170E 18 —O .3312.77068637690E 18 3
75.3 —6 O.C — C. 3~~7€3 6C4694387SE 27 —0.6643953754634c28 27 3

ICO.0 —C C. C —C. 614359C66955208E 36 —0.1404693091667446 37 3
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THIS PAGE iS BEST QUALITY PBACTI~~
FRo~ coPY ISH~~

T0
~~~

O P T 1 =  1.0 C R O I N A R Y  BESSEL FLNCTIONS , SECOND KI ND ,
O PT2= 2.0 CF COMPLEX A RG LM ENT IN POLAR COO RD INA TE S
ORC = 0.0 CF ORDER F’ = 0

R I-C ANG RE V IF’ V F ’ETI -OL
0.1 —60.0 —C.154C94963408115E 01 —0.6722~ 4671953312E 00 1
0.5 —C0 .C —C. 513688568911397E CC —O .750750466256815E 00 1
1.0 — 60.0 —C .67231123C821477E—03 —0.912223551678364E 00 1
1.5 —60.0 C .4626741763C2913E CC —0.1097392044841378 02. 1
2.0 —60.0 C .1C49974C4927546E Cl —0 .125636964387044E 01 2.
2.5 — 60.0 C.1E67581O5ll21.9CE 01 —O . 30973779196637E 01 1
2.5 —66.0 C.156788105112189E 01 —o .:3o97577g196637E 01 2
3.3 —60.C C .3C0838927511043E 01 —0.L:23:2378570383E 01 2
5.0 —C C .C C .11C2C3993371652E 02 O.8413.7848451188E 0]. 2

1U. tJ  —C0. C —C .735811319 255231E 03 —0.1394206093802638 02 2
15.0 —60.0 C.370C01823305092E 05 —O.264264623146102E 05 21
23.0 —60.0 —C. S11l1277948ClO4E 06 0.2842813158178226 07 2
21.0 —6O .C —C .SC1674968O3269CE 07 0.471276355792683E 07 2
21.0 — 6O.C —C .5C1674968C32691E 07 0.4772763557926856 07 3
25.0 —60.6 —C.6579601652492G2E 08 —O .’..92.597942931977E 09 3
33.3 —63. C C .115ç29487e27l13E 11 O.791224612681744E 10 3
4O.G — 60.6 C .5431C6951188833E 14 —O.442567473084090E 4 3
50.0 —C C. 0 —C .1392C3 97C58 0571E 18 —0 .3333697691O7119E 8 3
75.3 — EC.C —C.331993344232796E 27 —0 .667141394754871E 27 3

133 .3 — 60.0 —C .~~214584966C35E6E 36 —O .2.40873927196622E 37 3

AND CRDER N F’+l = I
R I-C- M G  RE V IF’ V MET I-OC
1.1 — C C . C  — C . 3 2 5 6 5 6 1 9 S 4 2 2 9 2 3 8  Cl  — 0 . 5 4 4 9 5 4 4 2 2 7 9 9 0 2 8 E  Ci  I
u .S — 60.0 —C .695368C56159114E CC —O .101090494078167E UI 1
2.0 —61. C —C .759268252174481E CC —0.5933427308436818 CO I
2 .5 — 6~~.C —C.82063-4643664161E CC —0.693282531826976E 00 1
2.0 —62 .0 —C .899449749548632E CC —O.136546301211328E 02. 1
2.5 —C C.C — C .ESP7S9C57 9C 92O9E CC —0.170968573692400E 0’. 1
~~~. —60.6 —C .895759C579C920SE CC —0 .170968573692400E 01 2
3.0 — 6 0 . 6  — C . 6 8 5 9 C 7 5 9 6 C 7 0 7 7 5 E  CC —0 .267177226709970E 01 2
5.0 — 6 2 . 0  C .827749018l0493CE 01 —O .95703 507778631F 01 2
10.0 —6O.C —C.326273C54291929E 02 0.703134975775553E 03

~5.U —60.6 —C .2502C3467329825E CS —0.3637612303887428 05 2
20.0 —60.0 C.276917161684861E 07 0.92759704423l119E 06 2
Z1.~ —60.C C.461265C29179396E 07 0.4970657072393886 07 2
2:.c —60.C C.46’.265C2917S396E 07 0.4970657072393896 (1 3
25.6 —~~O.C —C. 1€8930l16C22977E 09 0.626931553093386E 08 3
3~~.C — 6C.C C.1695553413C0883E 1C —0.113578900648696E 11 3
‘.-~~.3 —t C.C —C .434327CC857C482E 14 —0.540003338141960E 14 3

~ .c —tc .c —C.231177C6863769CE 18 0.1364124557631706 18 3
7’ .~~ — 60.6 —C .664395375463492E 27 0.327836046940875E 27 3

~~~~~ -~~C.C — C.14O 46~~309l66744E 37 0.814359066955208E 36 3



THIS PACE I~ B~ST QUALITY PRACTICABLE
Cuk~Y Fl)RN-ISR~11) ro Li)c

0I~
[1= 2 . C  F’C ( IFI E D B E S S E L FLNCT IONS , F II ~ST K1 r ~L ,

OPT = .2 CF C C M P L F X AR G L M F N I  I N  P3LAR COO F[I1.AT FS
ORI = o .c  CF OR DER F’ = 0

RI -C ~NC RE I IF’ I F’FTt-U 1
0 . 1  C.C C.iC02 ’~01562934lCE 01 O.0003-’LC CC C C C C C O E  00 1
0.5 (.0 C.1C6348337074132E 01 0.00000000CCCCCCOE 00 1
2 .0 0.0 C.~~266C6587775201E 01 O .00000fJOCCC000COE 00 1

C.C C.i64672318977289E 01 O.C00000-)IiCC000COE (CI 1
2.0 c.c C .227 95b53C2336C7E 01 0. 13O0-~30 J 0 0 0 - 3 C C C E  G fl  1
2 . 5  0.0 C .328963914405012E Cl 0 .00000000CCCCCCOE 00 2
2.5 0.C C .3289e39~.’.4C5012E 01 0.CC 3-3200 CCCOOCC C8 00 ~
3.0 0.0 C.’.68C7925~~5865O2E 01 0.0000’,C-OOC COO CCGE ( f l  2
5.0 C.C C .fl23Ss718236044E 02 0.00032 ’302CCOOCCO E 03 2

11 .0 0.0 C.2~~157i66284662CE 04 O.0000000CCCtOCCCOE 0-’) 21
0.0 C .339649373297914E 06 O.0OOO330G0CO0 -3CO~ JO 21

20.0 0.0 C .42558282~~5ci536E 08 O.000000330C00000E 0~i 2
21.0 0.C C.1155139ó19221586 cc O. 0330 ’)OOCO CCCCCOE 00 2
21.0 0.0 C. 5513961922 5&E 09 —O .65628.127863413E—1O 3

0.0 C.~~ i 7 45~,CCC~~’.6632E 10 —0 .1i3267b~~7259O 325—il 3
30.0 C.C C.761672291823978E 12 —0 .67R788e ó9188652E—14 3
40.0 0.0 C.1’~eS477~~7934l9SE 17 —0.267153’J6’~1529C 6E—1 9 3
50.0 C.C C.2S32~~537E384934E 21 —0.2.08549310830313E— 2 3
75.0 ~~~ C.Fi22639G78C3581E 32 —0.123i89 1629872~~-33 3
100.0 C.C C .1C7 315170713108E ‘.3 —o.148225o8o1~~2 92lE—A4 3

AND C R D~~R N F’+1 = I
RI -C A t~G R h  IF’ I fr~ TI-0C
0.2 0.0 C.5CC 62526C470927E—3l 0.0000030303JOCCOE 2.

C . C  c . 2 ~~7 E 9 4 ~~o 5 3 9 0 8 O € E  CC o.oo-300000 -::ccc2E 3) 1
: .0 C- .C C .Se5i~~91C3S924~~5E CC o.Cc-000 030CCCE 1J0 1

.C C .cE1~~~~’..~€~~77908E CC 0.DC000’ ~0CC 33CC0~ 00 2.
2 1 .0  C.C C. ~Ct36- ~~5463733E CI O.00C- -3030C3’JC~~OE 3~’ i

2.5 ..C C . 167L~~2’s528~~7CE 0-I O.0000i-50-303C00000 E 21 1
2.D (.C t.2~~L - ..c24523870E 01 0.u00000030COOCCJE uU
3.0 0.6 C.3 ;533 7C 2 740261E Cl O .C00~)33O33C3’)CC3: )U
s.c c.c C.2~~335o42142450sE 02 0.0000000-30213-J000E ~~
13.0 C.C C.267C9883C373126E 0’. 0.00 3~ CC0C - 0CCO L
15.0 0.6 C.3 12492L970207E Cf 0.00 000-02C 0006 30 2
20.0  0.0 C.4~~4549733P5127eE CS 0 . C ( 0-~ 2 C C 2 C ~~2 0 C O E  C C  2
22.0 C.C C .l~~2 7 2 91~~92.37776E O~ 0.’3~~~00U0uJ00COC )E C ) 2
21.3 C~.C C.1 i272919gl37776E OS 0.671729105586’s40E—~~

) 3
25.0 0.C C.S6~~7P6512987871E IC O.l1245 8i~~~~9236E— L 1 ~
30.o U.C C.~~~e532C38938957E 12 0.~~9OO 1O5~~5799061E—14 3
46.C C.C C.147C73961632594E 17 0.270472110544047E—IS 3
50.0 0.0 C.2 90307E59013356E 21 0.109b29i7877918lE—22 3
75.0 (.0 C .1711I1~~Q1529653E 32 0,1240182142868576—3.3 3
100.0 O.C c .1c6836939033816E ‘.3 0.1489643739947388—’,’. 3

9()



THIS PAGE IS BEST QUALITY PRACTICA~LZ
F~ 0M C-0~ Y 12~~~ 10 DDC

OPT1= 2.0 MCDI FI~~D BESSEL FUNCTIONS, SECJ NC KI N C,
OPT2= 2.C CF CCMPLEX ARGUF ’EN1 IN POLAR C OO PC INA TE O
ORr2 = O.C CF OI-~D[R F’ 0

R I-C AN G RE K IPA K F’LTI-OC
0.1 0.0 C.24270690247C232E 01 O.060000COCC000COE 00 1
0.5 0 .0  C . 9 2 4 4 1 9 C 7 12 2 7 6 6 6 E  CC O.00000000 CCO CC O E 00 1
2 . 0  0 .6  C . 4 2 1 C ? 4 4 3 8 2 4 C 7 0 8 E  CC O . C f J 0 0 0 0 0 0 0 C C C C C O F  00 1
2.5 0.0 (.2138055626475266 00 O.000000000030000E 0-3 1
2.0 C .C C.i13893€7 2749533E CC O.000000000C00000E rJ3 1

0.0 C.6234755320C3661E 01 0.003330000C000COE 30 1
C.C C.623475532CC36625—Cl O.00000000CL’JOCOOE 00 2

3.0 0 .0  C . 3 4 7 3 9 5 C 4 3 8 6 2 7 9 2 E — O 1  C) .0 0 0 0 0 0 0 0 0 C 0 0 0 0 0E  00 2
5.0 0.0 C .3691C98334C4259E—02 O.0000000CCC00000E (10 2
10.0 0.0 C .177800623161676E—04 O .0000-30300C00000E 00! 21
15.0 0.0 C.961953648239643E—07 0.00000COOCCOCOCOE I(I 

~
20.0 0.0 C.574123781533652E—09 0.C000000-j0030000E 00 2
21.0 0.C C.2C61767969S8532E—C9 0.6000000COC00000E 00 2
21.0 C.C C.2C6176796SS8532E—OS O .000300000000CCOE 03 3
25.0 C.O C.346416156221312E—i1 0.00000000C0000COE 00 3
30.0 0.0 C.213247749646306E—13 O.0000000C0000000E 00 3
40.3 0 . 3  C .63928611CCC 5958E— 1€ 0.CO0OO00 (JOCOO0OO~ 03 3
50.0 C.C C.34101677497895CE—22 0.C3-33000C CCOCCCOE 03 3
75.0 0.0 C.387C12704558692E—33 O .00000000CCCCCCOE 00 3
100.0 0.6 C.465662822917592E—44 0.00000006C300CCOE 00 3

AND ORDER N = M + 1 = 1
~ I-0 A N G  RE K IF’ K M FT I-OC
2 . 2 .  0 .0  C . 9 6 5 3 8 4 4 7 8 0 8 7 0 6 1 E  01 O . 0 0 0 0 0 0 0 C C C 0 0 0 0 0 E  00 1
0.5 0.0 C.165644112CC033CE 01 O.000030000000000E 00 1
1.0 O . C  C . 6 C 1 9 C 7 2 3 C 1 9 72 3 5E  CC 0 . 0 0 0 0 0 3 0 0 0 0 3 0 0 C OE  00 1
1.5 0.0 C.2773878CC456844E cc O.000000000CCCCCOE 00 2.
2.0 0,0 C .139865881816522E CC 0.00000000CC000006 co
2.5 0.6 C.738908163477471E—C1 O .0000000300000COE CO 1
2 . 5  C.C C.738908163477471E—0l O .003000000000CCOE 01 2
3.0 0.0 C .4C1564311281942E—01 0.00000000C000CCOE 00 2
5.0 0.6 C.4C4461344545216E—02 0.000000000C00000E 00 2

10.0 0 . 0  C . 1 6 6 4 € 7 7 3 4 5 3 8 2 5 6 E — 0 ’ .  0 .C00000003 C00000E  00 2
15.0 C . C  C . 1 C 1 4 1 7 2 9 3 6 9 7 6 2 1E — C 6  0 . 0 0 0 0 0 3 0 3 C C C C O C O E  03 2
2 0 . 0  0 .6  C.5E83C5796955704E—0c 0.000000000C000COE CC’ 2
22,0 3.0 C.22.1C2992233129CE—CS 0.000000000COOCCOE 00 2
21.0 0.0 C.211C2992233128CE— 0S 0.00000000063C000E 00 3
25.0 C.C C.353277807319994E—11 O .00000000CCCOOCOE 00 3
30.0 0.0 C.216773200189155E—1 3 0.000000000CCCCCOE 00 3
‘.0.0 1.0 c .6497132.g548o1o5E— le 3.000000000C00000E 00 3
50.0 C.C C.3 4-’.410222671756E—22 0.000000000000000E 00 3
75.0 C .C C.38958329467422CE—33 0.000030000000CCOE 30 3
100.0 3.0 C.467985373563693E—44 0.000000000COOCCOE 00 3
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J~~M C0x~Y F~~N~ISH~D TO D~C

OPT 1= 2 . 2 ~1OVI f-l E D BESSEL FUNC TION S , FI R ST KI ~~C ,
O PTZ= 2. CI- COMPLEX A R GLF ’ENI IN POLAR COoRcIr ~. A r Es
C R C  = C .C CF ORDER F’ = 0!

P I - iJ A N G  RE I IF’ I F ’ E F I - O C
~~~~~~ 32,0 C .100124021831594E Cl o.2166’+:657409577E—02 1
u.~ 30.C C.103C754’J2385372E 01 O.54972292~~737177E—O1 1
1.0 3C .U C .111675C1157b 070E 01 0 . 23 0 0 3 2 0 6 6 0 4 0 5 7 6 E  00 1
1.5 30 .6  C . 1 2 3 6 ~~7 C 4 8 4 3 0 3 7 1E  0 1 0 . 55 5 4 89 34 4 7 1 184 6 E  00 1
2.0 2 0 . 0  C.134639C83726984E 01 0.108096813237748E 01 1
~~~ 30.0 C~~~36528827443692E 01 0.1872223686759466 01 1
2.5 30.0 C.136528627443692E 01 O . 187 2 2 2 3 6 8 6 7 5 9 4 6 E  cJ~
3.0 3 0 . 0  C . 1 1 5 5 7 9 2 G C 9 0 4 7 6 8 E  01 O.~~0 0 2 6 2 9 3 7 0 6 3 3 7 1 E  01 2
5.0 3 ’ .C — C . 6 4 1 1 4 2 6 2 5 1 4 7 8 5 1E  01 0 . 2 . 1 0 1 6 !4 3 ) 7 6 4 3 2 6 E  02 2
1: .0 ~3.U C.2.39420 38590112E 02 —0.735811296869062E 03 2
10.0  .30 .0  C . 2 6 4 2 6 4 6 2 3 1 5 0 7 5 C E  05 O.3 1000182330 5540E 05 2
2~i . U  30.0 —0.2642813158178238 07 -0.911112779’.80102E 06 2
22.0 30.0 —C .417276355792687E 07 — fl.5)1S~ 496~~C32690E 07 2
2.0 30.0 — C . 4 T 7 2 7 a 3 5 5 7 9 2 6 8 7 E  07 — 0 . 5 - J 1~~74 96~3 0 3 2 6 9 1 E  07 3
2~~.U 3 0 . 0  C . 1 5 1 5 9 1 9 4 ? 9 3 19 7 7 E  09 — O .6 5 7 ’f l0- i~~S 2 4 9 2 3 3 E  38 3
33.0 32.0 _C .7C1224672P817’.3E 10 0.i15fl’~487827114E 11 3
40.C 3C .C C.44~~S67473O64OY3E 14 0.5431069511883331 2.4
5-3 .0 30 . 0  C . 2 3 3 3 6 9 7 t 9 1 C 7 12 C E  18 — 0.13 9 3 13970580575 6  18 3
7~~.u 30 .u  ~. 6 6 7 I 4 i 3 9 4 7 5 4 8 7 2 E  27 —0.3319Y33440 2806E 27 21

103.0 30 . 1  C . j ~i 0 6 7 ~~~2 7 1 0 6 6 2 2 E  37 — 0 . f~Z 14 ’ 9 4 9 6 o 0 3 b 1 3 E  36

A N O  OR DER N F’+1 = I
SI-C I~N C ~~ I IF’ 2 I~61I- (JC
C ... 3C.C C.4213 C I~~~7b3I7786F—O1 0.250621513018I2C0E—CI I
J . 35.0 C.216435506551306E CC O.132ë52976~~5Ocl5 E 00 1.
1 ( 1  20.0 (.426710L’.744140C8 CC 0.3137742756200886 00 3

30.C C. 621S~~07iC3863CCE CC 0.595335397446254E 00 1
o . 0  3 - J . 1  C . 7 ~~7 E 5 6 6 1 6 8 6 7 3 E 6 E  CC 0.103784157792b5?E 01 1

~. . 5  33.0 C . € 3 3 7 3 3 6 3 3 9 5 3 8 8 9 E  CC O. 17 ’J9~~10 5 C C 2 9 6 1 6 E  Ui
2 .  30 .6  C . 8 3 3 7 2 3 8 3 3 9 5 3 8 9 C E  CC 1 . 17 ? 9 5 1 0 5C_ 2 9 6 1 6 E  Ci  21
.3. 0 3 0 . C  C . c - ’i 9 i ~~3 6 S 1 C 4 4 2 C 7 E  CC O .2 6 R 0 7 6 ’) 1 2 6 4 84 3 2 E  U i  2
S.C SC.o —C. 827919. 20327029E 01 ‘).9575011U7181050E Cl 21

~0. C  3C .u C.3~~6273435j.12ó97E 02 —0.7O3~~350C0C0~~I94E Ci 21
i5 .L 3C’ .C C.~~~02C346~~325C1S8 CS 0 .3637~~12333-3 83 576  (5 2
20.0 S C . C  —C .27t9i71616-~4862E 07 —0.9275970442311108 06 21’
21.0 3C.C —C. 4~~1265C29i79399E 07 — O . 4 9 7 J o 5 7 3 7 2 3 9 3 e E F  07 ~
22.0 2(.U —C .46126502917935SE 07 —O .497065707�393E8E 07 3
2s.O 30.6 6.1899301166229778 cc — 0 . 6 2 6 9 3 1 5 - 5 3 0 9 3 3 9 1 6  08 3
30.0 3 C . C  — C . ? 6 9 5 5 5 3 4 3 C0 88 1E 10 0 . 11357 89O0~~4 8 6 9 7 E  11 3
40.3 3 C . C  C . 4 3 4 3 2 7 0 0 8 5 7 0 4 8 5 E  14 O.54 ’33 ’J 3 33 8 14195 9 1  14 3
50.0 30.C C.231177C68637691E I F  — O . 1 3 6 4 12 4 5 3 7 6 3 i 7 5~ ~~
75.C 20.0 C.464395375463493E 27 —0 .3278360’,b9408868 27

100.C 3C.C C.140469309166744E 37 —0.81435906e~955237E 3t- 3
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F1~OZ~ COPY FLTRN-1SH.~D TO DDC ~~~~~.—

O PT 1= 2.0 M O L l i F I E D  B E S S E L  FUNCT IO NS ,  S E- C ONC K I N C ,
OPT2= 2.0 CI- C O M P L E X  A RG IF’ EN 1 IN P~ 1~ R C 0 J R C I N A T E~ORE = 0.0  CF ORDER F’ =

RI- C ANG RE K IF’ K Mill- CL
0.1 3C .C C.2423921G2”34459E 01 —0.516846256815038E CO 2.
3.5 30.C C .892250392565207E CC —O.4398’9973479423E 33 1
1.0 30 .C  C . 3 6 2 3 8 9 5 6 8 3 9 3 4 1 5 E  CC —0.32 269575592~~33i 00 2.
.5 20.0 C. 45479566342242E CC —U.218778061109181E 00 1

2.3 30.C C .4L6853S16893205E—01 —0.1414349599254688 00 1
2.5 30.C C.6E213961C8C9445E—02 —0 .872270776898854E—O1 1
2.5 30.C C .6821396jC8C943’.E— 02 —0.872270776898893E—Cl 2
3.0 20.0 -C.SC’.763679472972E—02 — 0.513151252314320E—01 2
5.0 30.0 --C.66857187245?182E—02 —0.2752401212487206—02 2
10.) 30.0 C .3516411321C0538E—04 3.5818074597109C8E—C4 2
15.0 30.c C .7C3819382856164E—07 —0.729921342651241E—06 2
20.0 20.0 —C. 562771542C24696E—OE 0.623347212798921E—0E 2
21.0 30.0 —C.606212C04251352E—Oc 0.334315475908424E—08 2
21.3 30.6 -C .80€212004251356E—OS 0.3343154159384251—OP 3
25.0 30.0 C .9t9C35C62~~38646E—1C —O.1693925382563b9E—1U 3
30.0 30 .0  — C . 1 c 7 C 2 4 3 9 F o 3 5 c c c E — 1 1  — 0 . 5 1 45 9 8 8 8 4 9 2 3 8 9 9 6— 1 2  3
40 .0  3 C . 0  C .2 6 4 4 1 2 2 6 5 8 6 9 0 3 6 E — 1 6  — 0 . 1 76 14 5 7 9 3 2 6 0 1 4 6 E— 1 5  3
50.0  3 0 . 0  C .2 7 4 5 2 3 ’ . 3 2 6 6 7 4 6 3 E — l S  — C . 3 5 2 8 4 5 3 5 6 2 9 6 2 8 0 8 — 2 0  3
15.0 2 0 . 0  C.892933141143352E—2S —0.5531074786539616—30 3

100.o 30.0 C .3C66C676’.758007E— 36 0.1319251572326608—40 3

ANt) ORDER N = F’+1 =

RI- u AN C RE K IF’ K F’ET !-OC
0.2. 3 0 .2  C.es2C7ss952o443sE 01 —0.5050519770443398 01 1
0.5 30.0 C.137924C79961794E 01 —0.1066496173992928 01 1
1.0 30 .2 C.439145162552943E CC —0.5160973928145188 00 1
2.5 30.0 C.15385499890532’.E (JC —0.296949~ 3015499CE 00 2.
2.0 20.01 6.4338293497238745-01 —0.~~752gt,35l~~37276E 00 1
21 .5 2C .C C.275261C51325484E— 03 —0.10214138219380348 00 2.
2 .-i 20.0 C .275261C51325509E—33 —0.102141382938334E 03 2
3.0 30.i) — C. 1 41180996487075E—O1 —0.S~~72.69397234243E—02. 21
5.0 30.o --C .7 76’.3Ci6382444L-02 —0.28735302523643721—02 2

lO.’3 30.6 C.36C6?9722935504E—04 0.59~’2.~~2.89O727821E—C4 2
~5 , )  .20 . 0  C . 6 C 5 5 ~~192a1~~2 0 9 9 E — 0 7  — 0 . 7 5 1 9 3 9 4 5 8 8 2 6 1 9 9 8 — 0 6  2
20 .0  30.0 — C . 5 6 7 2 7 2 7 3 0 3 1 3 4 9 6 E — O P  O .64057~~0 8 7 3 S 3 5 ’ . 9E — O 8  C
21 .0 20.6 —C .7E3’iCo?C 96OG426-~ -O9 0.34213 7152.774J4E_08 2
2j.3 2 0 .0  --c.?837C370980043CE—09 0.3421021151774058—08 3
25.0 2 3 . 0  C.SE3859991ACO325E~~1C —O.2 02183876712622E—iJ 3
30,0 30.0 —C .1c8984612c691558— 11 —0 .5131933895ô1275E—12 3
‘.0.0 30 .0  C . 2 7 6 5 6 6 7 5 6 ~~6 0 3 5 7 E — 1~ — O . 1 7 e 2 2 I~~3 9 9 7 7 4 6 O 6 — 15  3
50.0 26.0 C.276719C87030291E—19 —O.369502242943097E—20 3
m.o 20.0 C .897895862&776228—2 9 —0.5858899139773188—30 ~
100.0 20.0 C .3C7q35779C01252E— 3e O.561720245364178E—41 3
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PRACrICA~~~

~~~ui~ COPY FJ~~1SH-~ -) i~, i~iC

OPU - - 2.0 MC~’II-1ED F~E SSEL. FUN ( 1 J 0N c ,, FIRST K I r L ,
QPJ2~ 2.0 CF CC MPLE .X AR (;L~~3N1 IN P1.1t.Ji~ C 00F1Yr ~~T F ~
O RE. = C.0 CF CR~~~R F’ = I)

kE(. ~N 0 -c l- [ F’ETI -OC
~~.. ( 0 . C  C .cc 87492j9jP39~ 4E CC O .21637103448?6AIE—02 2.
~~~~~ cC ,C C.9t82684d71~~5552E CC O.~~32 RO ~~8 2 6 8 7 ( 2 ~~2~~— C i  1
..( ~ C •~~ C . e t 7 6 1 d i C 3 4 ~~7 O 8 8F  CC O . 1 02 05183~)3 5~~3 t CO i

~ ~ 0 .G C.684C54~ 682541OS1 CC 0 . 4 1 8 7 R 2 4 6 2 2 ~~740~~ 00 1
21.0 6C .0 C .4C 18 ?o9091j285431 CC 0.65096214623?2001t 00 1

~ t u . C -  ( . 1 4 ( 2 6 8 2 1 5 4 2 4 4 5 0 7 2 1 :— C l  0 .832 7043 495~~26 ( V ~

L.S 6.0 C.i ’ .C 6l~41542’145O7 3F—O i O.8329~ 1 ( j 4 3 4 Y 5- .~2 6 E  U L  2
i ,( ~O .C —C .4654i1~,77e6621CE CC O .887568825862.952E CC’ 2

~.C e 1 .C —C .1/7’.7769’.:3i95cF 01 —0,:312~~~~5~~~Lc~5o4E C 21
It i  .0 60 .u —C.5C471-i523288672E 01 0.18143738932~~~77t 02 21
i’— .o ~C.C C.1~~591?705~o45O47E 03 —0.1~~9776b29’.952~ 4E 02 21
2~~.3 ~; C . G  C . 9 2 3 C 1 7 i 3 9 5 1 7 2 1E  03 0. 17’ 7 7 2 3 5 19 3 4 S F  04 21
~~~~~~.. 6 C . C  C . 1 1 7  C 8 7 0 E 3 1 9 4 8  C’, — 0.2 945 1 1337 3 110 08 7E O’s 2
2 1.o  t C .C ( . 1 i7 2 ~i 2 C 8 7 0 8 3 1 9 4 E  04 — 0 .2 9 ’.5 7 8 3 7 3 1 00 87~ 04 3
Z~~.u 6 0 .0  — C . 1 3 6 6 3 8 C 3 6 9 4 5 7 8 8 E  05 0.16364 1’.13 35 85 i7 1  05 3
3 i .~1 tO.0 C.226423C45537542E C6 0.75?23t,282122231E 05 i
‘.c.~ e G . c  — C . 2~~6 c 3 9 c 13:~e I 9 o 6 E  08 O . 13 13 4 0 6 90 9 3 3 8 8 6 E  U R ~
5O.~ 6u.0 C.144801294531719E 10 —0 .383O493355~~)0i4F 10
75.0 60.0 —C.21559025702704CF 14 O.89O542e24’~~~~27f  15 ~

10~~.C 6 0 . 0  — C . 6 4 3 C 6 2 4 2 1 F 8 7 4 3 6 F  2C —~~.196 ? 2 4 2 1 4 . 6 d 4 L ’~~I 2 1 i

~ N C (~ . D E f  N = ~-i- 1 I
RIO ~NG RE I IF’ I
.1 62.0 C .2A9375i3C135453 E—01 ‘ 1 ~ 4764 17 55 E— i1 1

(‘.5 ~G .C C .2.I722~~’.0C7C86217E CC (J.2i643b2406~~S 357E 00
1.01 60.0 0.1668285347434138 CC 0.43080440742321580 cc
1.0 60.C C..1743&78575828758 cc O.633i95425~ 2~~95UE ( i f ’
2.3 6 0 . 6  C . 4 ’s7 975~~66O3~ 961E—Ci O.799863SOO~~92474E GO I
2.0 6C.C —C.2 C3~ 6347~~77O4SE CC 1’.890855053772563E CC’ -

2.; 6C.C —C .21026~~.~47d7704S~ CC 0. 0855053772563E 00 21
3.0 6C .C —C.57459070663898CE CC 0.852941735217776E 00 .2
5..J ~0.C _C .1S4462726355877F Cl —O.i415 71L138I14E7E 02.

1C .u 6C .C —C. 573C 2 7A C SCC $O 3CE 01 0.174815980519618E 02 2
10.0 60.0 C.163464C45550592E CS —0.1419536144881906 02
20.0 ~~ .C —C. 6734673661584OCE 03 —0.l740P~288u2426OE 0’. 1
21 .3 60.C C.122C5C2613843788 04 O.288o7034~~P9A4C3E 04 21
21.0 6C.C c.122cso2u3e43788 04 — 0 . 2 8 8 6 7 U 34 8~~9 P 4 0 3 E  O’ 3
25.0 60.0 —C .14C13.778554757E CE 0 . 1 59 7 9 5 5 0 15 24 4 72 F .  05
30.0 6C.G C.2234582.93208724E 06 0 .77897664iJ~O 8 5 E 4 C  CS 3
‘.0.0 60.0 —C .27€651C895680028 08 O .1275 08522~~756856 08 3
5(.O 60.C C.1’,7389€56943 119E 1C —0.376948439914239E 10 3
7~~.C 60.0 —C.2 6646C72197563C0 4 0.8874594251518348 15 3
100.0 60.0 —C. 822 9371i~~9155i8E 20 —0.2.965128434203448 211 3
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L J~~i 1  2.0 MODIFIED B E S S E L  FUNCTIONS, SECOND K INC ,
O P T 2 =  2 .o  CF CC fr PL EX A R G U F ~E N 1  IN POL A R C 0 O R C I N A T E~.
CI R L = 3 .0 CF O R D E R  F’ = U

RI-C A PtG R~ K IF’ K M tTI -OL
0.1 6C.C C .24165c623557041E Cl —o .103849173342117E 01 1
3.5 6 0 . 0  C .8C7230998595527E CC —o.9183319:8050869E 00 1
1.0 60 .0 C.17721481C618352E CC —0.688814732114711E 00 1
.5 60.0 —C .912065368802299E—01 —0.45290234486’.404E 00 1

21 .0 60.C —C .1~~8140482377896E CC —0 .2523292765497548 00 1

~~ 5 6C.C —C .1S5154333181325E CC —0 .10373317 233773E 00 1
;.3  6 C . C  — C . 1 95 1 5 4 33 3 1 8 13 2 5 8  CC — 0.103733 17 1233773 8 00 2
3.0 60.0 — (.15765214336480036 CC —0.7972696979818678—02 .2
5.~C 6C.C C.551422’.’92C12628E—02 0.450636343411047E—01 2
10.0 63.0 —C .256S8784462059CE—C2 —0.659528211515843E—03 2
2.5.0 60.0 C.1C5C16051508056E—C3 —O .143985125031484E—C)3 2
2 2 1t .0 6C.C C.67376318C530214E—05 0.107450317178827E—06 2
21.0 60.0 C.7’s3C03145931799F—05 0.1080R4318129907E—05 2
21.0 60.0 C.743C03’.45931795E—05 0.10808431P129907E—05 3
25.0 6C.C —C .5168970213495287E—C6 0.!65750212208933E—06 3
32.0 60.0 C .140634459924458E—07 —0.6E~419O811475629E—O7 3
40.0 6C.O —C .3355E5C641C9345E— 0S 0.231751110688451F—09 3
53.0 60.0 C.2~~272356764216CE—11 0.3906392.792826188—12 3
75.0 60.01 —C .656988907321024E—17 —Q .358382c’5 !825935E—17 3
100.0 60.6 C.161230574135091E—22 C .2.79816316C6712€E—�2 3

A ND ORDER F~ = I - + l  = 1
R I-C 4-NG RE K iF ’ K METI -OC
0.~ 60.0 C .488192135337377E 01 —0.8760514919384666 01 1
0.5 60.6 C.625698893182445E CC —0.189253989694293E 01 1
1.0 60.0 —C .221252868729644E—O1 —0.9310679931982728 00 1
. .5  60 .C  — C . 2 2 0 4 1 5 1 6 4 0 2 2 5 C 3 E  CC — 0 .5 0 9 1 87 7 19 02 9 8 4 3 6  00 1
~.0 60.6 ~C.262254649207587E CC —0.2488943571404296 CC) 1
2.5 é0.C —C.231935295671493E CC —0.8379218021884959E—C1 1
2 . 5  6 0 . 0  — C . 2 3 1 93 52 9 5 6 7 1 49 3 E  CC —O.837921802884959E—01 2
3.0 60.0 —C .172422915334882E CC 0.12356UO673750~ 2E— 01 21
3.0 60.C C .S51’sS55E8394162E—02 0.469377299793186t—01 2

10.0 6 C . C  — C .2 6 6 3 2 9 18 5 2 1 1 3 4 9 E — 0 2  — 0 .5 6 7 8 2 14 5 0 12 5 9 8 8 E— 0 3  2
15.0 60.0 C .1C27C6222772161E—03 —O.14940123i490252E—03 2
20.0 60.C C .7C525432.2CO12OCE— 05 0.107368057372259E—04 21
21.0 60.0 C.7~ 41463C9656O3SE—O5 0.942462905344266E—06 2
21.0 60.0 C.754146309656040E—05 0.942462905344274E—06 3
25.0 63.0 —C. 9233C83575C7071E—06 0.183145683C05242F—06 3
30.0 60 .0  C . 1 32 C 2 2 3 0 5 8 1 S4 6 9 E — 0 7  —0.69 1949 830356485 8—07 ~
40.0 60.6 —C .33E17j635472393E—09 0.2368179726026-43E—09 3
5o. 0 60.0 (.2442796211296298—11 0.3716863187075728—12 3
75.0 62.0 —C. 661248202176921E—11 —0.3558000487331788—17 3

100.0 66.6 C .1t2~~1i57C1C2 6tSE— 22 O.i795701227207268—22 i

4 4  1
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-~~~~ COPY 1~JRL1ISHii) ii) ~ )G —

O PT 1= Z.C F ’CLI F IED BESSEL FU NCTIONS, (-IRO T K I N C ,
OPTZ= 2.0 CF COMPLEX 4RGIMENT I N  POLAR C O O R D IN A T E S
CRC = C.U CF ORDER F’ = 0

R I - O  A N G  R E I It ’ I t’FTI-OC
0.1 S0.C C .5575C1562C6604CE OC 0.435438809825736E—1PJ ~
0 . 5  SC . o  C.S384696C7240813E CC 0.1056250651981668—16 1

.U S C . C  C . 7 6 5 1 9 7 6 8 6 5 5 7 9 6 7 E  CC 0.383?09643887500E—16 1
1.5 50.0 C.511827671735918E CC O . 7 2 9 7 5 3 4 3 8 6 8 5 7 1 8E — 1 6  1.
~. .0 5 0 .0  C . 2 2 3 8 5 0 7 7 9 1 4 12 3 6 E  CC 0 . 1 0 05 7 7 0 ] 4 4 4 9 7 6 4 E — 15  I
.5 50.0 —C. 46383716468198CE—01 0.1083624?8783189E—15 I

21 .5 SC .C —C.48383176468198CE—01 0.108362428783189E-15 2
1.0 50.6 — c . 2 6 0 c 5 1 9 5 4 9 0 1 9 3 3 E  CC 0 . 8 8 6 9 4 4 7 9 5 3 0 7 6 7 1 8— 1 6  2
5.0 S C . C  — C . 1 7 7 5 9 6 7 7 1 3 1 4 3 3 8 E  CC — 0 . 14 2 8 19 1 19 3 2 6 2 8 3 E — 15  2

2 . 0 . 0  S C . C  — C . 2 4 5 9 3 5 1 6 4 4 5 13 4 8 E  CC 0.379068054710744E—16 2
1~~.C 50.0 —c.i422447282678oeE—c l 0.2682659681604196—ic 2
23.0 SC .C C .167C24€64340582E CC 0.116552574218223E—1-’ 2
2_ .0 90.0 C .36579071CC0863CE—01 o.3133436?95905258—:5 2
2L .0 SC .G C.36579071CC0863CE— 0l 0.307582580231733E—15 3
215.U SC .C C.562667832759579E—01 —0.2811O822R~~S2O71E— 15 3
30.0 90.6 —C.863679835810404E—0l —0.310077922.104454E—l5 3
Au .C SO.C C.13668905842375CE—02 O.443551294907440E—I5 3
5u.0 SC .C C.E~~812327é6S2516E—01 —0 .431184208826982E—15 3
7 5 .0  c0.C C.3’.6439138050968E—C1 —0 .554149fl3519979E—15 3

1 0 3 .3  S0.C C .1cSE085C3O 4222SE—ol _0 .O7l256i37793521E_15 3

A N D  C R D E R  N = fr+1 = 1
RI - C AN G ~ E I IF’ I 7 ETl-OC
).1 SC .C C.43434975893540CE—17 0.49937526035242CE—OI I
0.5 50.0 C.1579C721922960CE—16 0.242268457674874E On I
1.0 50.0 C.263517582536154E—16 0.440050585744934t Cu I
1.5 SC .C C .182943062289159E—1 6 0.557936507’ 2.O1 COE 00 1
2.0 SC.0 —C .112434274’s68159E— 16 0.5767248C’77 6~~73E Cf 1
2.5 SC .C —C .5385221371231579E—16 0.497094102’.64274E 0’)
2.5 S0.C C .538522371231579E—1é 0.49709410~~,34274E Ut ) ~
3.0 5C.C —C .975918531113569E—16 0.3390589585259368 CO ~
5.3 SC .C —C .488654491366627E—16 —0 .3275~ 9137592.465E 00 2
10.0 50.0 —C.21823858188799CE—1 5 0.43472746:488616E—o1 21
15.0 SC.C —C.3 64893068798521E—16 0.205104333~~13522E 00 2
20.0 SC.C C.285452403861079E—15 0.6683312417584966—01 2
2 1. 0  S C . C  C . 5 2 0 5 9 9 4 4 2 3 2 3 2 8 4 E — 1 6  0 . 1711202 7? 75 ,~9 0 2 E  00 2
2 . u  S O . C  C . S 52 i 3 4 8~~153 3 188E— .6 0 . i7 11202 7~~7 - ~390 0E U .. ~
2 5 . 0  90 . 0  C . 2 1 e s 5 0 e 2 3 5 3 3 7 0 ~~E — 1 s  — O . 1 2 5 3 5 0 2 4 9 5~~O i 5 0 E  C i  ~
3u.u 9C.C —C.2 23C73209897027E—15 —0 .118751062616623E 0’) 3
43.3 S3.C C .2C35C1934564608F—16 0.12603R3 82137~~3S0 00 3

~0 .o  c ( . C  c . 2 ’ . s e 3 7 8 8 1 C 2 1 77 4 f— 1 5  — o . q1511szc~~z 5 I 7 s 3 t — c ’ : 3
7~~.O S C . C  C .~~1 9 C C i 6 Q 1 3 5 3 7 7 4 E — 1 6  — o . 8 5 1 3 9 q 9 5 C4 4 qZ c :~~— 1 j

2 . 0 0 . 0  S C . C  C . i 1 1 1~~51~. # 7 2 7 O 7 7 E — 1 c  — o . 77 14 S3 5?~~1’. 1 t 2 ; F — C ~1 ~

_ _ _  _ _



THIS PAGE I-S BEST QUALITY PRACT1C.L~LZ
FROM COPY FU~2’~ISH~D TO DDC ._.... ~.—

OP T1= 2.0 MCD IFIE D BE SSEL FINCTIONS, SFC,jI\C KIN C,
OPT2= 21 .0 CF CCMPLEX ARG 1F ’€N T IN POLA R C 00RC IN~ TF0
OR [ = 0.0 CF ORI’ER F’ = 0

RI-U ANC RE K IF’ 1< F’*ET~~OC
0.1 90.0 C.240997643796791E 01 —0 .156687178Th6551E 01 1
0.5 SC.0 C.6S824839378~~854E CC —0.1474144926021786 01 1
1,0 90.6 —C .2.386337152C4054E CC —0. 20196971531721E 0 .
1.5 S C . C  — C . 6 C 0 7 4 9 3 6 4 6 8 8 1 8 1E  CC — 0 . 8 0 3 9 7 7 02 6 7 1 47 6 4 E  00
2 .0  SC . C  — C . 8 C 1 69 6 2 3 1 € 8 3 6 9 4 E  OC — 0 .3 5 1686 8 134 783 00E  Of) 1
2 1 . 5  SC . 0  — C . 7 8 2 3 6 7 C 9 1 3 6 9 0 1 S E  CC 0 .76001058352710 88—U :.  I
2 . 5  90 .0  — C . 7 6 2 3 6 7 C 9 13 6 9 0 1 9 E  CC O .7 6 0 0 1 0 5 8 3 5 2 7 2 . O 8 E — 0 1  2
3.0 SC . C  — C . 5 9 1 5 5 4 6 1 1 4 6 0 7 1 1 8  CC O . 4 O 8~~f l 8 6 5 5 5 3 5 7 8 9 E  00 2
5.0 50.0 C.’s84618352492666E CO 0 .278968356’J3 1196E 00 2
13.0 90.0 —C .67448065C?74623E—01 0.3863149954276725 00 2
15.0 90.0 —C.322742561505432E CC 0.223437496S59011E—UI 2

20.0 90.0 —C .5839561531642C7E—01 —0 .262361729230340E 00 2
21.0 SC.0 —C.267352296943552E 00 —O .57458�703657243E—01 2
21.0 90.0 —C.2 67352296943554E CC —0 .5745R2703657248E—O]. 3
25.0 90.6 C.2.5988294079332CE CC —0.1512155095622356 00 3
30.0 SO.C C.184247704482131E CC 0.13566651 13617806 CC) S
40.0 S0.C —C.197820461324826E OC —0 .1157188466961996-01 3
50.0 90.0 C.154C40134671555E CC —O .876697992927334E—O’t 3
75.0 90.0 C.134C97386467104E CC —O .5441R5325508450E—0l 2
100.0 50.0 C .121335C83655666E CC —0.3139370024574595—02. 3

AND CROER N = t’+l =
SI- C ANG RE K IF’ K F’ETI-CC
v.1 50 . 0  —C.7 64416824665526E—O1 —O .101456966545056c 02 1
0.5 SC.C —C.3€05544034139575 CC —0 .231138342938652E 01 1
1.0 90.0 —C. 651229643692084E CC —0.1227126230143578 Cl I
1.5 SC.0 —C .6764C46172099568 CC —O.647b5287ô756467E 00 2.
2.C SC.C —C. 5C5 91723959599CE CC —O.168126150312431E 00 1
2.5 50.0 —C .78C83359C222288E CC 0.229207675130978E 00 1
2.5 90.C —C.7€C623590222287E CC 0.229207675130978E 00 2
3.0 SC.0 —C .s32sc2566619444E CC 0.309997393867205E (‘0 2
S.C 90.0 C.5145601C6C63313E CC 0.232262882507286E 00 2
10.0 90.0 —C.682868299977346E—01 0.3911525136595568 00 2
15.0 50.0 —C .22217667C46492CE CC 0.331023775125629E—01 2
20.0 50.0 —C.iC-4981225963653E CC —0. 2599 85035882543 8  00 2
21.0 50.0 —C.268795095897672E CC —0.5111255127193406—01 2
21.0 90.0 —C.268795C95897675E CC —0.511125512719345E—01
25.0 SC.C C.1 96899111603543E CC —0.1552417456587788 00 3
30.0 50.0 C.1e65337329611828 00 0.1326153162830356 00 3
40.0 90.0 — C . l c l c8 o S2 l c o e 84 5 6  CC —0.9100417663755046—012 3
50.0 SC.C C .15311122143808CE CC —0.8921442755507276—31 3
75.0 SC.0 (.1 337375914797526 CC —0.5531368438278396—01 3

10(1.0 90.0 (.1211796355730666 CC —fl.3200075286225426—01 3
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THIS PAGE IS BEST QUALITY PRAC1~I~A.~~~
~~uM COPY FW-~~1~~L~~ iJ 10 DDC ~~~~~~~~~~~

-

OPT = 2 . 0  MC L IF IED B E S S E L  IL NCT I UN S, F I R ST K I N L ,
O P T Z =  2 . 0  CF C O M P L E X  A R G 1 F ’ E N I  IN POLA R C0J~~C INA T~~S
ORO = C.0 CF ORDER F’ 0

RI- O ANG RE I IF’ I Mi lI -O C
u . .  12 C . C  C.5587492i9l83594E CC —0.2163713344)32f..4. E-02 I
0 . 5  12 C . C  C . 5 6 8 2 6 8 4 8 7 1 5~~5 52 E  CC — o . c3290RH26876262F—O1 I
2 1 . 0  12 0 . C  C . 8 6 7 6 1 8 1 C 3 4 9 7 O 8 ~~E CC — u . 2 f l 2 9 8 u~~1~~35 3 593 E GO
1.5 120.C C .6U4C54268254105E CC —0 .4187R?462297455E CC’
L • 0  1 2 0 .6  C.4C1876909028543E CC —O.650962462072001E 00 21
~~~~~ 1 2 C . C  C.140682542445071E— 01 —0 .8329870434958268 1)0 2.
2.s 12ü .C C.14068254244507CE—O1 —0.8329870434958268 00 2

~.0 120.0 —C. 4654114776662C5E CC —O,8875~~R82586i9S1E 00 2

~ .O 12C.C —C .17747769413195$E 01 0.i3125i6~~5L29563E 01 2
10.0 1 2 0 . 0  — C . 5 C 4 7 1 8 5 2 3 2 E 8 6 7 4 E  01 —O .1R14373~~9325676E CL 2
15.0 12c.C C .1859177C3645046E OS D.199776629’95281E 02 21
20.0 120.0 —C .923C17 23951714E 03 0.1741377235193458 JA 21

~ ..01 120.0 C .117282C87083194E 04 0.2945783731100868 04 2
21 .0  1 22 . 0  C . 1 17 2 8 2 C 8 7 1 52 0 0 3 E  04 0.2945183735830968 04
2 5 . C  1 2 1 0 . C  — C . 1 3 8 6 3 8 C 3 6 9 4 4 7 3 2 E  05 — O . 1 C - 3 8 6 1 4 1 . 3 3 5 4 3 5 3 E  35
30 .0  12 C . 0  C . � 2 6 4 2 3 C 4 5 5 3 7 4 9 7 E  C6 —O.752236282i22149E 0~. 3
40.0 20.C —C. fl69399_ 338196€E CE —0 .13134U69C-993884E 08 3
5 0 . 0  1 2 C . C  C . i ’- 4 6 C 1 6 5 A 5 3 1 7 1 9 E  16 O.380099335563008E 10 3
75.~ 12:.C —C.215550057027113E 14 —0.8935426246808188 15 3

100.0 2.20.0 —C.64 3080421687415E 20 0. 96724241684646E 21 3

AN D CRDER N = t ’+l = 1
R I-U ~NG RE I IF ’ 1 t~’ETI- 0C
3.1 120.C —C.249375130235453E—01 O.433012476411755E—01 1
1.5 120 .0  — C . 1 1 7 2 2 e 4 C C 7 C 8 6 2 7 E  CC 0 .2 1 6 43 52 4 0 6 8 5 3 5 7 E  00 1
1.0 120.C —C .166E285347434138 CC 0 .4 3 3 8 04 4 C 7 4 2 3 2 5 8 E  (‘0 2.
1.5 12C.C —C.174387657582875E CC 0.6331954253269506 02 1
2 . 0  123 .0  — C . 4 A 7 5 7 5 e c 6 0 3 8 9 6 C E — C 1  0 . 7 9 9 8 6 0 9 0 0 5 9 24 7 3 6  00 1
2 . 5  12 0 . C  C . 2 1C 3 6 6 3 4 7 8 7 7 0 4 5 E  CC O.890855053772562E 00’ 1
2.5 120.0 C.21C366347877045E CC 0.8908550537725635 (fO 2
i.C 12C.C C.5745907C6638979E CC 0.8529417352177758 20 2
5.0  1 20 .0  C .2.54462726355377E 01 — O . 1 4 1 5 7 1 1 13 8 1 1 4 8 7 E  01 2
10.0 12C .C C .573C17405CC9032E 01 0.1748159806196176 (2 2
15.0 12C.C —C .162464C4555C592E C3 —0.141953614488187E (2 2
20 .0  1 2C . C  C . 6 7 3 4 6 7 3 6 6 15 8 3 9 3 E  03 —0.174014288024260E 04 2
21.0 12 0 . C  — C . 1 2 2 C 5 0 2 6 1 3 8 4 3 7 8 E  04 — 0 .2 8 867 0 3 4 8 8 9 84 0 2 E  CL 2
2T_ .C 120.0 —C. 122C5026132438CE 04 —0.2886703484182976 04 3
2~~.0 120.0 C.14C132776555923E 05 0.1597955015185948 05 3
30.0 12C.C —C .2234581932C8767E 0~ O.718976641838645E 05 3
40 .0  12 C . C  C .2 7 6 6 5 1C 8 9 5 6 8 0 0 2 E  oe O.127508522875684E c~ 3
S u . u  12 0 . 0 1  —C .1473e9e56c43120E 1C —0.37o94R43~ 9t42336 10 3
75.0 12C .C C .226460721975702E 14 0.88745-~4251,1825E 15 3

ACO .C 12C.C C.622c3711e91549sE 20 —0 .19o5l?’~4342O342€ 21 3

a — - - —---- — - - — -



TIllS PAGE IS BEST QUALITY PPACTI~A~~~
FROM COPY Pw~1asa~21D 10 1)DC .~~~ -

—

O PT 1= 2 .C MODIF IED BESSEL  F L N C T I O N S ,  S F C O N C  K I N C ,
OPT2= 2.0 CF COMPLEX ARG LMENT IN POLAR CCC R CINA T E S
CR 0  = 0.0 CF O R D E R  F’ = 13

RI- C ANG RE K IF ’ 1< METI- OC
0.1 120 .C  C .2 4 0 9 7 0 6 7 3 9 0 4 6 6 1E  01 — O . 2 0 9 9 17 1 47 6 3 4 5 8 0E  01 1
3.5 1 2 0 . 0  C .~~3 9 E 4 4 1 6 8 9 6 7 2 9 4 E  CC — 0 .2 12 3 9 0 3 2 4 7 8 9 9 5 2 8  01 1
1.0 120.0 —C .46C4672947€8806E CC —0.203688792795325E 01 1
1.5 12C.0 —C.140685C443€8 625E 01 —0.1696117518939436 01
2.0 120.0 —C.223379937098602E 01 — 0 .101020426 8501696  01 1
2 . 5  120.0 — C .2 8 1 2 0 6 C 3 0 9 5 6 3 3 C E  01 O . 5 9 5 3 6 4 4 1 05 0 3 9 5 9E— 0 1  I
2 . 5  12 0.C — C . 2 8 1 2 0 6 C 3 C 5 5 6 3 3 C E  01 0 .5 9 5 3 64 4 7 6 5 0 3 9 6 4 E — 0 1  2
3.0 12C.C —C.2 S46C3213e53123E Cl 0.147010597611235E 01 2
5.6 126.0 C.41285065801855CE 01 0.5530562566269085 01 2

10.0 120.0 — C . 5 7 0 0 2 8 C 6 8 1 7 6 5 1 8E  02 0 . 1585687214352606  02 2
15.0 120.0 C .627617841761819E 02 —0 .584077547958437E 03 2
20.0 120.0 C.547C69794851625E 04 0.2899143804999255 04 2
21.0  120.0  C . 9 2 5 4 4 5 2 5 3 6 12 0 8 1E  04 — 0 .3 6 8 4 5 2 5 4 3 2 8 6 3 2 5 E  64 2
2...0 i20.C C.925445255C98086E 04 —U .368452543502495E C4 3
25.0 120.0 —C .5147221979645912E 05 0.4355442383720236 05 3
30.0 120.C —C.23632199776785CE 06 —O .711328976463960E 06 3
40 .0  120.0 —C.412618949912378E 08 0.870032397366579E 08 3
50.0 120.C C.11941172eo2296eE 11 —0.454908568086734E 10 3
75.0 120.01 —C .2757122168C3415E 16 0.6772961393433826 14 3
100.0 120.0 C.62.8027432459506E 21 O.202029672906893E 21 3

AND ORDER N = = I
RI- C ANG RE K IF’ K McTI-OC
0.1  12 C . C  — C . 5 C 17 9 5 6 2 3 4 8 5 4 5 6 E  Cl —O .8838958421709823E 01 1
( .5  120.0  — C . 1 3 C 5 6 5 3 3 9 6 8 9 0 1 5E  01 — 3 . 2 2 6 0 8 2 3 7 7 9 4 0 12 3 E  01 1
1.0 12C .C —C .133128667462205E Cl — 0 . 15 2 4 2 9 0 3 3 0 7 3 6 3 0 5  01 1
1.5 120.0  — C . 1 7 6 8 8 2 6 9 3 2 4 7 1 3 1 E  01 — 0 . 10 5 7 0 4 3 3 3 L 2 87~47 E 01 1
21 .0 120.C —C .225C58247998744E Cl —O.389630126L13781E 00 1
21.5 12C.C —C .2 56676839667373E 0]. 0.577093192764555E 00 1
2.5 120.0 —C.256676839687373E 01 O.577093192764556E CC 2
3.0 120.0 —C .250717257396541E 01 0.181748594-~5354 9E 01 2
5.0 120 .C  C .~~4 3 80 7 3 1 55 2 2 2 9 7 E  01 0 .489 952739 i7 1004E 01 1 2
10.0 120.C —C .549173967526165E 02 0.18DO1304879~~045 E 02 2
15.0 120.0 C .4 4 5 9 5 9 4 C 5 3 6 4 3 7 8E  02 — O . 5 7 6 3 6 9 4 4 7 1C 0 8 3 4 E  03 2
20.0 120.0 C.546682008171418E 04 0.274407867141044E 04 2
21.0 120.01 C.SC6284646654275E 04 —0.383432234439631E 0. 2
21.C 120.0 C.9C6884645145981E 04 —3.3834322342511398 0’. 3
25.0 120.0 — C . 5 C 2 0 1 2 3 13 6 3 8 2 8 C E  05 0 .440240 107 640243E 05 3
30.0 120.0 — C . 2 4 4 7 2 2 7 2 9 5 2 2 4 2 2 E  06 — 0 .7020146 18 169 181E C S  3
40.0 12C.C —C. 4C0579838736334E 08 0.8691250305944478 CM 3
50.0 120.0 C.118421844961669E 11 —0 .4630388917361566 10 3
75.0 120.0 —c.278ec36c1o416008 16 0.8371110466290988 .‘. 3
100.0 120.0 C . 6 1 7 3 6 3 3 0 5 2 2 5 3 8 6 E  21 0 .1988430602969218 2 1 3
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THIS PAGE IS BEST QUAL ITY

~~~~ COPY ~~~~~ IL’

— OPT : 2.0 M C D I F I E D  B E S S E L  F I N C T I O N S ,  F I R S T  K I N D ,
00T2= 2.0 CF CCMPLEX A RGLF ’ENI IN P~ LAR C00F [INATL~
ORD = () .C CF O R D E F .  F’ = 0

RI- U ANG RE I i~ I MI -TI-OC

~ .1 150.0 C .1C0124521831594E 01 -•0.2166416674’J95778—02 1
0.5 15O .C C.1C3C75492385372E 01 —O.5497?29267071775—0l 1
2 1 . 0  1 5C . 0  C . 1 1 1 6 7 5 C 1 1 5 7 6 0 7 8 E  01 — 0 .~~3 D 3 3 2 0 6 6 J 4 O 5 7 6 E  30 1
1.5 150.0 C .123667C’s 843O371E C]. 0.555489344111846E 00 1
2.0 150.0 C.134639C83726984E 01 —0.10809681:42377486 31 1

~ .5 150.0 C .136528627443692E 01 —0 .181222368675946E 01 1
4.5 150.0 C.136528827443692E 01 —Q .187222368675946E 01 21
4.0 150.0 C.1i55792009C4768E 01 ~0.30O262937063371E 02 2
‘.0 150.0 —C.641142625147852E 01 —0.1101614307643266 (.12 2

10.0 1SC.C C .139420238990131E 02 0.7358U296869C60E 03 2
15.0 1SJ.C C.~~~4264t2315O748E 05 —0.37-30318233055408 05 2
~~~~~~~ 150.0 —C. �54281315817823E Cl 0.911112779’s80112E 06 2
1..0 Lu.C —C. 4fl276355792684E 07 O.501674’)68332691E 07 2

~~ .C 150.0 —C .’s?7276355792684E 07 0.5016749680326916 07 3
2D.0 150.0 C .1S15~~7942931976E OS 0.657930165249196E 08 3
30.0 2.50.0 —C .7512246?2861747E 1C —0 .115929487827113E 11 3
40.0 ~5O .C C. ’42567473084088E 14 —0.543106951i88835E 14 3
50.0 i5C .C C.3~~3369169107119E 18 0.139303970580570E 18 3
75.0 15C .C C .667l4L394754872E 27 0.331993344232751E 27 3

100.0 I S C . C  C . 1 4 C 8 7 3 5 2 7 1 9 6 6 2 2 E  37 O .82 14 5 8496603572E 36 3

AND CRDER N = F’+l = 1
RI - U AN G RE I IP~ I F’ETI-OC
0 . 2 1  i S C . C  — C . 4 3 3 C 12 4 7 6 3 1 7 7 8 6 E — 0 1  0 .2 5 0 6 2 5 13 0 1 9 12 C 0 E— 0 . I
0.5 ].50.C —C.216435506551306E CC 0.1328529768506165 00 1
1.0 ISC .C —C.43C71O4474414CCE CC 0.3137742756200886 00 .

1.5 15C.C —C .6315907103863OCE CC 0.595335397446254E 00 1
21 .0 150.0 —C.7E78528..6867387E CC 0.1037841577926525 01 1
2 . ;  I S C . C  — C . 6 3 3 7 3 3 8 3 3 9 5 3 8 8 8 E  CC 0.1709510500296166 II I
2 . 5  1 SC . C  — C . 6 3 3 7 3 3 8 3 3 5 5 3 8 8 8 E  CC 0 .17095 1050029616E ( J .  2
3.0 15 0 . 0  — C . 6 4 5 1 6 3 8 5 1 O 4 4 2 0 5 E  CC 0 . 2 6 807 6 0 1 2 8 4 8 4 3 2 6  31 2
5.0 150.0 C.8279j.9220327025E 01 0.9575011071-31049E 01 2

10.0 j 5 0 . C  — C . 3 2 6 2 7 3 4 3 5 1 1 2 7 1 4 E  02 — 0 . 7 03 1 3 5 0 0 00 0 7 1 9 2 5  03  2
15.0 150.0 —C.25C2C3467325037E 05 0.3637612303883575 05 2
20.0 15C.C C.27o9171o16e486l6 07 —0 .927597044231120E 06 2
21.0 150.0 C.461265C2917S396E Cl —0.497065707239389E 07 2
2 _ . 0  150.6 (.46126562917939Th 07 —0.4970657072393896 07 3
2 5 . 0  150 .C — C . 1 8 8 5 3 0 1 16 6 2 2 9 7 7 E  09 —0. 62693 15530~~3380E 08 3
30.0 150.0 C .7€95553413C3885E 16 0.113578900648696E 11 3
40.0  150.0  — C . 4 3 4 3 2 7 C C 8 5 7 0 4 8 C E  14 0.540003338 1419615 .4 3
50.0 150.0 — C.3~~1177Ce 8~~3769CE 18 —0.1364124557631708 18 3
75.0 1SC.C —C.664395375463492E 27 —0.3278360469408716 27 3
100.0 15C.0 —C .14C469309166744E 37 —0.8143593669551968 36 3

100
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THIS PAGE IS B E O T QUALITY P~ACTIC.A~L~
3~O1~ COPY PJi~~I .~ i~~ TO oO C

OPTI= 2.0 M O D I F I E D  BESSEL FLNCT IONS, SECOND K IND ,
OPT2= 2.0 CF CCM PLEX ARGLMENT IN POLAR CO O R C INATE S
C R C  = 0.0 CF ORDER F’ = 0

RI - 0 A N G  RE K IF’ K F’ETI-OC
0.1 150.0 C.2’sl7115C2563664E 01 —0.262867093185884E 01 1
1.5 150.0 C.720549841759892E CC —O .279838212295094E o: i
1.0 150.0 —C .36027746036974CE CC —0 .318710438397697E 01 1
1.5 150.0 —C.159964167815190E 01 —0.366633684729069E 01 1
2.0 150.C —C .334727615155274E 01 —0.4088406603302086 01 1
2.5 150.0 —C .5€749427E4C9222E 01 — 0 .4 2 0 1 95 2 5 3 5 1 1 3 4 2 E  01 1
2.5 150.0 —C .567494278’sC9222E 01 —0.420195253511342E 01 2
3.0 150.0 —C .9442O86C0903053E 01 —0.351971255947053E 01 2
5.0 150.0 —C .346149198785393E 02 O.264280273190697E 02 2
10.0 150.0 C.231161S39983633E C’, —0.438002180380589E 02 2
15.0 150.0 — (.116239500991081E 06 —0.8302117986867666 05 2
20.0 150.C C.266234521460649E 07 0.8930960933261106 07 2
21.0 150.0 C.1576C583940614CE 08 0.1499407893090405 0~ 2
21.0 ISC.0 C .1576C58394C614CE OP 0.149940789309040E 08 3
25.0 150.0 C .2C6685432594239E CS —O .601922689958313E 09 3
30.0 150.0 —C .364203227292086E 11 0.248570561966428E U 3
40.0 15O .C —C.170622C80796839E 15 —0 .1390366722158778 15 3
50.0 150.0 C.43763633C551806E 18 —0.1047312017555856 9 3
75.0 150.6 C.1C42~~8785128244E 2 . —0.209588650466755E 26 ~
100.0 150.0 C .25E0687~~7815870E 37 —0.4425684947632505 37 3

AND ORDER N = F’+1 =
R I-C ANG 8.5 K IF’ K I~’ETI-0C
0.1 150.0 —C.659949215942257E 01 —0.518655465189436E 01 i
3.5 150.C —C. 179661073575937E 01 —0.1746448368350485 01 1
1.0 150..C —C .1424896C6’..72647E 01 —0.1869~ l417c320796 01 1
1.5 150.0 —C .2C2 415630994’,4’sE 01 —0.228115056598-3155 01 1
2.0 150.0 —C .33C385841177638E 01 —0.2650408673517888 01 1
2.5 150.0 —C .527C8oC89C01635E 01 —O.272139347373682E 01 1
2.5 150.0 —C. 537C86C89C01636E Cl —0 .2721393473736825 01 2
3.0 15 0 .01  — C . 8 4 C 7 7 3 8 2 2 6 0 3 4 C 7 E  01 — 0 . 2 0 9 7 1 2 5 3 2 5 1 3 6 9 6 6  01 2
5.0 150.0 —C .3CC734C79910769E 02 0.2600717587319908 02 ~
10.0 150.0 C .22Ce 9637124414eE 04 —O .1025)17o2861972E 03 2
15.0 150.0 —C .1i427896C904945E 66 —O .786037374858550E 35 2

20.0 150.0 (.25141320596481CE 07 0.8699609208020976 07 2
2 1.0 150.0 C .156157 f l7421-4688  08 0 .1449106827027875  08 2
21.0 150.0 C . 15 6 1 57 7 9 7 4 2 14 6 8E  08 0 . 1449 106827 -327 87E 08 3
25.0 150.0 C .15695635615018CE 09 —0.5935414664246066 39 3
30.0 1SC.0 —C .556816639680748E 11 3.2480461259833445 11 3
40.0 150.6 —C.1t9647052CC2075E 15 —0.136447853938065E 15 3
50.0 150.0 C.42e5 5236ee837176 12 —0.104342344586957 6 19 3
75.0 150.0 C .1C2 992731665136E 22 —0.208725963063514E IS 3
100.0 150 .C C.~~55838’~46213068E 37 0.441297349733077c 37 3
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THIS PAGE IS BEST QUA LIT Y PRA C~ ICA3L~
~~t~J~M COPY FUF~ I~ r~~~ 10 Oil C -

— 

O PT1= 2.0 M C [I F I E D  BE~~S E L  F L N C T !O N S, FIf ~ST K IN C ,
OPT2= 2 .0  CF COMPLEX A RGLF ’LN I IN POLAR C O O 8 C I N A T E 5
O R D C ..C CF ORDER F’ = 3

RI- C A NG RE I IF ’ I
u. , 180.C C.I (C25O15~ 2S341CE 01 — 0 . 8 13 0 5 1 5 3 7 6 5 1 9 5 6 E — 1 6  1
0.5 1EC .C C.1C6~~48337O71s132E 01 —O .2248153558~~71 81E— 1F ’ 1
1.0 120.C C .1266C6587775201E 01 — 0.9856-10311589086E—216
_ .5 160.0 C.i646723i897728SE Cl —0.256794255884214~ — 15
2.0 16C.C C .22795853C233607E 01 —0.5541932177061085—15 2.
:.s 1EC.C C.3289839144C5012E 01 — O . 1 0 9 1 2 4 6 9 1 3 7 9 6 1 3 E — 14  I
2.5 183.0 C .3429839144C5012E Cl —0.1O~~724691379613E—l4 2
3.0 160 .0  C . 4 8 6 C 7 9 2 5 8 5 P 5 5 0 2 E  Cl — 0 . 2 0 6 8 3 2 5 3 1 6 3 3 6 6 2 E — . 4  2
5.0 16C .C C .2723S8718236044E 02 —0.212198799018661E—1 3 21

10.0 180.C C.2~~1571662846626E 04 —O .465802798151456E—1l 2
15.0 120.0 C.5~~S649373297914E 06 —O.858342434C~ ’3567E—C’9 21
20.C 180.0 C.4~~5582E25595535E 02 —O .1483773o42~~3782E—U6 21
221 .0 180.0 C.1i5513S6l922158E OS —O.412843d53~IU233~~~— U5 21
21.0 18C .C C .115513961922158E 09 0.191721100~~53139E—c9 3
25.0 160.0 C .s7745oC6C646632E 1C 0.52514977~~1O17 4OE—CP 3
30.0 1EC .C C .761672297823975E 12 O.58798795/4242574E—06 ~
40.0 180.C C.14894714793419SE 17 O.832864~ ,031407d6E—02 3
50.0 180.C C.2~~32553783~~~934E 21 O. 3O495fj31I41380E 03 3
7~~.2 1 6 0 .C  C . 1 7 2 2 6 3 S C 7 ~~C3 581E 32 — 0 . 2 2 5 3 0 7 / s 2 13 7 5 5~~6E :p 3

100 .0 1 E C . C  C . I C 7 3 7 ~~i 7 0 7 l 3 i 0 6 E  43  — 0 . 1 8 7 2 8 7 3 . 2 8 3 5 5 E  9 ~

A N D  O R D E R !\ = F ’+ 1 =
RI- C A N G  .~ E I I F ’  I
u. 12 0.0 —C .5CC 62526C 4709275—C l ~~~~~~~~~~~~~~~~~~~~~~~3
•5 18C .C —C .2576’4305390896E CC O.47757lb249468i26—16 1

1.0 ]EC.C --C. 5159133992”85E CC O.1 2223 35321811 835E—L5 21
1.5 180.C —C .c&1666428577908E CC 0.25957037’.80171CE—i5 I
2.0 120.0 —C.159C636854637335 Cl O.511692767601091E-- 5 j
2.5 18C.C —C.2 5167162452E87CE 01 0.9954170237375~~2E- i5 1
2 1 • 5  180.0  — C . 2 5 1 6 7 1 6 2 4 5 2 8 8 7 C E  01 O .995417O23737562E—i~ 2
3.3 183.0 — C .3S5337C2174C2 61E 01 0.1864092(~3~372O 7CE— .~- 2
5.0 1~~C.O —C .2~j335642142450SE 02 0.1950829672546255-213 2
10.u 160.6 —C .267Cc883C370126E 04 0.4444621865721816—11 2
iS.0 160.6 —C.328124S2i97O2O6E 06 0.831266433183054E— (S 2
20.3 153.0 —C .424549733851278E 08 O..44521693354136E— (6 2
21.0 180.0 —C.U27291S9137776E cc 0.403383153187968E—Le- 2
21.0 120 .0  -C.112729199137776E 09 0 . 4 3 6 0 8 8 O 5 8 1 7 7 3 0 8 6 — C ~ 3
25.0 l€C.C -C.5~~57865i2987871E 1C 0.154269815185818E—ol 3
30.0 180.0 —C .7685~ 2C38938957E 12 0 . 1 13 3 7 1 5 3 2 9 8 7 3 3 2 E— 0 5  3
‘.0.0 1E0 .C —C .1’,7C73961632594E 17 0.246674485348324E—U1 ~
50.0 jE0.C —C .290307859C10356E 21 0.387509030487594E C3 3
15.C 120.6 —C. 171l1i601 529 653E 32 0.223820659602942E 18 3
100.0 183.C —c .1coe3oc39o33816E ‘.3 0.1863236547140746 29 3
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THIS PAGE IS BEST QUALITY PB C1’IC4~~E
FI~OM COPY FURNI SHi D TO DDC _~~~~~—

OPT1= 2.0 MODIFIED BE~~SE1 FINCTIONS, SEC0~~D KIr \L ,
OPT2= 2.0 CF COMPLEX ARG LM EN T IN POLAR C0OPC IF ’~AT F~
ORt = 0.0 OF ORDER M = 0

RI-a ANG RE K I~ 1< METI-OC
0.1 1E0.C C.242706902470202E 01 —O.314945154532604E 01 1
0.5 160.0 C.924419C71227666E CC —0.334103154473585E 01 1

~.U 1 80.0 C.421C2443824C702E CC —0 .39774b326050642E 01 1
1.5 180.0 C.2138C5562647525E CC —0.517333347548647E 01 1
2.0 180.0 C.1]3e93872749531E CC —0 .716152843905026E 01 1
2.5 180.0 C.~~23475S32CO3626E—O1 —O .103353344864400E 02 1
2.5 180.0 C.~~23475532C03628E 01 —0.103353344864400E 02 2
3.0 180.0 C.347395C43862728E—O1 —O.153334621314491E 02 2
5.0 120.0 c.3~~c1o 98333c7593E—O2 —0 .855765812057633E 02 2
10.0 ~8C.C C .1778C 0476825412E—04 —0 .884583467458021E 04 2
15.0 180.0 C .554988C25388458E—O7 —0.106703997594910E 07 2
20.0 180.0 —C .4~~4624635921O88E—C6 —O.136842380492082E 09 2
21.0 180.0 —C.12s6781C4075971E—Os —0.362897e141617O3E 09 2
2~~.C 180.0 C.8C8’,26398348583E—Oc —O .362897814161703E 09 3
25.0 180.0 C.1~~5015309479177E—O7 —O.181413i71fl9836E 11 3
30.0 183.0 C.16472i865877254E—05 —0 .245569594835846E 13 3
40.0 180.0 C.2~~1é52’.937S5583E—01 —0 .467933150678824E 17 3
50.0 180.0 C.4C9962231162789E 03 —0 .921288942359803E 21 3
75.0 180.0 —C.7C7824768111331E 16 —0.541183027234398E 32 3
100.0 160.0 —C.52821225089778CE 2~ —0 .337329047490248E 43 3

AND CRDER 1~ = ~+1 =

RI- O ~NC RE K I~ K PETI-OL
0.1 180.C —C .S65384478087061E 01 —0 .~.57276O64049696E 00 1
3.5 180.0 —C .1~~5644112CC0330E 01 —0.810198855218683E 00
:.o 180.0 —C .6C19C7230197235E CC —0.177549968921218E 01 1

~..3 180.0 —C .2773278C0’56845E 00 —0 .308399604029608E 01 1
2.0 1EC .C —C .1398~~5E 81816524E 00 —0 .499713305705781E 01 1
2.5 160.C —C .738908163477502E—01 —0.79064972t7369O6E 01 1.
2.5 18C.C —C .1389C8263477502E—O1 —0 .790649726736906E 01 ~
3.0 120.0 —C.~~C 1~~~43112820CCE—O1 —O.124198788319127E 02 2
5.0 180.0 —C .404461344551345E—02 —O.764526745751127E 02 2
10.0 180.0 —C .1664E7874170170E—04 —O .839115723273213E 04 2

p 

15.0 ieo.0 —C. 1C4C28194217285E—06 —0 .103083484432132E 07 2
20.0 120.0 —C .4~~4e16595922667E—O~ —0 .133376232495068E 09 2
21.0 180.C —C.126747658055954E—05 —O .354149223856296E 09 2
21.0 180.0 —C .158104C 96221935E—0e —0 .354149223856296E 09 3
25.0  180.0 — C . 4 2 4 6 8 8 2 4 5 8 3 9 15 4 E — 0 7  —0 .177747075270288E 11 3
30.0 18O.C —C. 544681586098255E—05 —0.241441460757901E 13 3
40.0 180.0 — C . 7 7 4 9 5 0 7 5 0 5 9 8 3 3 9 E — 0 1  —0 .462 0464 773 99303E 17 3
50.0 180.0 — C . 12 17 3 9 5 5 2 3 3 7 9 5 3 E  04 —0 .9 120290371463 16E 21 3
75.0 ieo.o — C . 7 C 3 1 53 3 3 9 9 3 02 2 4 E  18 —0.53756295 0309542E 32 3

100.0 ieo.c — C . 5 8 5 3 5 3 0 2 4 8 3 9 7 3 6 E  29 —O .33 563 8 14 28 0 06 58E 43 3
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THIS PAQ! IS BEST QUALITY PBACTICABL~
~x~~

( COPY FUH2~1~ H~~ ~~~‘ ~ )C

OPT1= 2.0 MODIFIED BESSEL FINCTIONS, FI R ST K I~~C ,
0PT~~ 2.0 CI- COMPLEX ARG LPENT IN POLAR COCP CIt\PTLS
CRC = 0.0 CF ORCER P = 0

REQ ANG RE I I t ~ I
0.1 —12 0 . C.SS8749219183994E CC O.216371O34~.82641E—02 1
0 .5  — 1 2 0 .  C .c682~~8487155552E CC 0.532808826~~76282E—01 1
:.o —12 0. C.2~~7~~18103497O8eE CC 0.2O29AO5~ 8393593E 00 1
~.5 — 1 2 0 .  C .éE4C5426825410~ E CC 0.4187R24h2297495E 00 1
2.0 — .120. C .4C1876c09O28543E CC 0.650962462072001E 00 1
2 . 5  — 12 0. C .14C~~82542’s45O71E—O 1 o.8329s7o434g5826E 00 1
2.5 120. C.1406~~2542445O7SE—O1 0.832987043495825E 00 2
3.0 120 .  —C .’s~~541i’s77~~662USE CC O.8875688258619~~1E (‘0 2
5.0 — 1 2 0 .  —C .1?7477~ 94i31959E 01 —O .1312516~’5i29563E 01 2
10.0 —120. —C .5C4718c23288673E 01 O.1P14373ei9325676E 02 2
15.0 —1 20. C.1~~5~~l77C3645047E 03 —0 .199776629495281E 02 2
20.0 —120. — C. c 23C17 .123gs1714E 03 —O.174137723919345E (‘4 2
2..O —120 . C.1172820b7083194E 04 —0.29451837~~1 L O O 86 E 0’ 2
21.0 —120. C.117282C87152003E 04 —0.294578373s830g6E f l 4 3
2 .~ .u — 120 . —C .13E638C36944732E 05 O.1638414 3064353E (

~ 3
30.0 — 1 2 0 .  C.226423C45537497E Oé o.7522362a2122149E 05 3
40.0 —12 0 . —C .fl6S39913381966E 08 0.1313~ O69O983884E 08 3
5:).0 — 120. C .144E0189453171cE 1C —O.380099335560008E iC 3
75.0 —120 . —c .2:sscoc57027u3E 14 O.8905426~ 4~~~0818E ~~ 3

I C O. C  —120. —C .643C604218€7415E 20 —O .196724241~~~46~.6E ~1 3

AND CROER F”. P+1 =

~$-Q ~N C  RE I I ’ .~ L
0.1 — .20. —C.2 4q375~~3C235453E—01 —0 .4333l2475’s11755E—~~ 1
0 . 5  — 1 2 0 .  —C. 11722 84CC7086.~7E 00 —0.21o43624O6d5.~57E 30 1
1.0 — 1 2 0 .  — c .1eee2e 534743413E CC —0 .43o81440742325eE 00 1
1.3 —120 . —C .114327657582875E CC —0 .633195425326950E 00 1
2 .0 — 120. —C .447S7526603896CE—01 —0.7998609005~ 247 3~ 00 1
2 .5  — 120 . C .21C3 66347877O4cE CC —0.890855053772562E 00 1
2.5 —120. C .21C366347877348E C C —0 .890855353772562E 00 2
3.0 — 1 2 0 .  C .5745~~O7C 663897SE CC —O .852941735217775E 00 2
,.0 — .~~0. C.j;4462726355876E 01 0.~~415711~~3811486t 01

10.0 —120. C.573C11405C09031E 01 —o.1748:59so619o17E 02 2
15.0 — 120. —C .183464C45550592E 03 3.1419536144d8187E 0~ 2
2 0 . 0  — 1 2 0 .  C .E73467366158393E 03 0.174014288024260E 0’, 2
2 . . 0  —~~2 0 .  —C .122C50261384378E 04 0.28867O34~ 898402E 04 2
21.C —1 2 0. —C .122C50261324380E 04 0.288670348418297E 0~ 3
25.0 —1 20. C .140132778555923E 05 —O .159795501518594E 0~ 3
30.0  — 1 2 0 .  —C .223458193208767E 06 —0.778976641808645E 1)5 3
40.0 — 1 2 C .  C . 2 7 6 6 5 ~~C 8 9 5 6 3 0 0 2E Ce —0.1 27 5O8522~~756 84 E 38 3
50.0 — 1 2 0 .  — C . 1 4 7 3 8 9 8 5 6 9 4 3 12 0 E  1C O.3769484 3 99 14233E 10 3
75.0 — 1 2 0 .  C .2 6 6 4 6 0 7 2 19 7 5 7 02 E  14 — 0.8 8 745 94 25 l5 182 S E 15 3

100.0 — 1 2 0 .  C . t 3 2 c 3 7 1 1 e 9 1 5 4 c s E  20 0 .1965 1284 3420 342E 21 3

104

—~



ThIS PAG~E IS BEST QUMJXTY P CTI~1A~L~
7~OM COPY P L ISH~.D TO DDC

O PT 1= 2.0 M C O I F I E D  B F S S E L  FINCT IONS, S t C O F ” .C K I F ’ C ,
OPT2= 2.0 CF COMPLEX A RGIMENT IN POLAR C0O PC It ’ .A T -~
CRC = 0.0 CF ORDER P = 0

RI-U A NG RE K U’ ~< M E T EO C
0.. —120. C.240S70~273904661E 01 0.209917147534580E (1 1
0.5 — 12 0 .  C . 2 3 9 8 4 4 16 8 9 6 7 2 9 4 E  CC 0.212390324789952E Cl 1
1.0 —1 20 . —C.460467294788806E CC 0.2036887927953251 01 1
1.5 — 120 . —C .14C 6~~5c443e862cE 01 0.16961175.893943E ~~~~. I
2.0 —120. —c.223n9c37oc8oo2E 0]. 0.10102042o85Ol69E (~~ . 1

.5 —120 . —C.2212c 6c3ccso33CE 01 —0.595364410,03959E—0i. 1
2.5 —120. —C .2812OoC3O956329E 01 —O .5953644T0503951E—0 1 2
3.3 —120. —C.2S4603213653123E 0]. —O .147010597611235E Ci 2
5.0 —120. C .4i2Ecoesao1e5A cE 01 —0 .553056256626907E 01 2

10.0 —120. —C .57CC28C68176518E 02 —0 .158568721’35260E 02 2
15.0 — 120. C.627617841761820E 02 O.584077547958437E 03 2
20 .0 — 120. C.~~47 C69 7 94 85 1625E  04 —0 .2 899743~~049 992 5E 04 2
21.0 — 1 2 0 .  C . c 2 S ~~452536 1208 1E 04 O .36845254 3286 325E 04 2
2 1.0 — 1 2 0 .  C . S 2 5 4 4 5 2 5 5 C 9 8 0 8 6 E  04 O .3684 525435 024 95E 06 3
25.0 — 1 2 0 .  — C . 5 1 4 7 2 2~~79645 9 12E 05 —O .435 544238372 023E  05 3
30.0 — 120 . — C . 2 3 6 3 2 1 S 9 7 7 6 7 8 5 C E  06 0.711328976463960E 06 3
40.0 — 120. —C .4. .. 261 894 99 12378 E 08 — 0 .8700323973o6 579E 08 3
50.0 —120. C .119411728C22968E 11 O.454908568086734E 10 3
75.0 120. -C.21 9772216803415E 16 —0.677296139343382E 14 3
100.0 —1 20 . C.618027432459506E 21 —O.202029672906893E 21 3

AND ORDER F~ = t’+l = 1
RI- a A NG RE K U’ K MET I- OC
0.1 —120. —C.5C1795623485456E Cl 0;883885842709823E Ci. I
0.5 —120 . —C .1305~~53396890L5E 01 0.226082377940123E Cl 1
1.0 —120. —C .133128667462205E 01 0.152429033073630E Ci 1
1.5 —120 . —C .176882693247131E 01 0.1O57O4333i28747E 01 1
2.0 —120. —C .225058247998744E 01 0.389633126113781E CO I
2.5 — 120. —C .25 6676239667373E 01 —O .577093192764555E 00 1
2.5 — 1 2 0 .  — C . 2 5 6 6 7 6 2 3 9 6 6 7 3 7 3 E  01 —O.577093192764553E 00 2
3.0 — 120. — C .2 5 0 7 17 2 5 7 3 96 5 4 1 E  01 —0. 181748594953549E 01 2
5.0 — 120. C.443807315522296E 01 —0.489952739371004E 01 2
:o~ o —120. —C .54cflic67~~26165E 02 —0.180013048781045E 02 2
15.0 —120. C.44sss94a536437cE 02 0.576369447100835E (13 2
20.0 —120. C.546682008171418E 04 —0.274407867141044E 04 2
21.0 —120. C .cc 6ee4t466s427sE 04 0.383432204439631E 04 2
21.0 —120.  C.5C62846’s5145981E 04 O.383432204251139E 04 3
25.C —120. —C .5C2C 1237363828CE 05 —O.440240107640243E 05 3
30.0 —120. —C .244722729522422E 06 0.702014618169181E 06 3
40.0 —120. —C .4C0579638736334E 0€ —0.869I25O305q4447E 08 3
50.0 —1 2 0. C .1ie42le449616ocE 11 0.463038891786156E 10 3
75.0 —120. —C .27880360104160CE 16 —0.837111046629098E 14 3
100.0 —120. C.617263305225386E 21 —O .198843060296921E 2]. 3
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THIS PA GE IS B!S~ QUALITY P ACTICA3LZ

~~~~ C~J x Y  F1JRMISH~D TO DDC

OPT i.= 2.0 Mc’DI F!E D B E S S E L  FO N C T IO NS ,  F I R S T  K I F C ,
O P T 2 =  2.0 CF COMPLEX ARG LMENT IN POLAR C O O R C I N A T E S
ORD = 0.0 CF ORDER P = 0

RI- C A N G  ~e I It’ I t’ETI-OC
0.1 — 6C .C C.sc87492I9183994E CC —0.216371’334482641E—02 1
3.5 — 63.0 C.ce8268487l55552E CC —0.532808826876282E—O]. 1
1.0 —60.0 C .267618103497088E CC —0.202980518393593E 00 1

~.5 — 60 .0 C.664C54268254105E CC —O.418782462297495E 00 1
.C — 6 U .~ c.4C1 876~~O9O28543E C —0.650962462072001E 00 1

2.5 —60.0 C .140682542445372E—01 —O .P32987043495826E 00 1
2.5 — 60.6 C.i4C682S42~~45072E—01 —0 .8329~ 7043495826E 00 2
3.0 —6 0 .C — C. 465411’s1766621CE CC —0.887568825861951E 00 2
5.0 —60.0 —C .l774776g4131g5cE 01 0.131251655129563E 01 2
:0.0 —60.0 —C.5C4718923288670E 01 —0.181437389325677E 02 2
L,.0 —60.3 C .125~~17703645C47E 03 0.199776629495224E 02 2
20.0 — 6C .C —C .S23C17123S51721E 03 0.174137723919345E 04 2
2.1.0 —6C .0 C.117282C87083194E 04 O .2945?R37311C087E C4 2
2..0 —60.0 C .117282C87O83194E 04 0.2945783731.LCOB7E 04 3
25.0 —60.3 —C .138638C36945788E 05 —O .163841413058517E 05 3
30.0 —60.0 C.226423C45537542E 06 —0.752236282122231E 05 3
40.0 —60.0 —c.276c39~~13381966E OP — ).l3I340693983886E 08 3
50.0 —60.0 C .l’480.294531719E IC 0.38009933556C014E 10 3
75.0 —~ 0.G —C .215~~S0C~~7C27O4CE 14 —0.8’~O542624~~~0827E 15 3
1(0.0 — 6C.G —C .6’s3C~~04218E7438E 20 0.l967242416~34648E 21 3

AND ORDER F’. = P’+1 = I

RI- C AN G RE I U’ I frETt-0C
0.1 — 6C .C C .24937513C235453E— 01 —O.433O124i6411755E—01 I
0.5 —cC .C C.1172284CC7C8627E CC —0.216436243685357E 00 1
1.0 —60.0 C.166628534743413E CC —0.430804407423258E 00 1
1.; — 6C .0 C.1743e7e57582875E 00 —0 .633195425325950t 00 1
2.0 —60.0 C.4479756~~6O3896lE—01 —O .799860900592474E 00 1
2.5 — 6C.C —C .210366347877049E CC —0.890855053772563E 00 1
2.5 —60.0 —C.21036634787704SE CC —0.890855053772563E 00 2
3.0 —60.6 —C .5745S0706638979E OC —0.852941735217775E 00 2
5.0 — 60.0 — C .1E~~~627263!5P71E Cl 0.14157].1138].1486E 01 2

10.0 —6C.C —C.5? 3C17405CC9025E Cl —0.1748].5980619618E 02 2
15.0 —60.0 C.183464C45550592E 03 o.:4jq53ol44e81goE 02 2
20.0 —60.0 —C .€7346736615840CE 03 0.174014288024260E 04 2
21.0 — 60.0 C .122CE026]38437e6 04 0.28867O348898403E 04 2
21.0 — 6C.C C .122C50261384378E 04 O.288670348898403E 0” 3
25.0 — 60.0 -C.140].32778554757E OS —O.159795501524473E 05 3
30.0 —60.0 C.223458193208724E 06 —0 .7789766418085546 05 3
40.0 — 6C .C —C.fl6651C89568002E 08 —0.127508522875685E 08 3
50.0 —60.0 C.]47389656943119E 1C 0.376948439914229E 10 3
75.0 — 60.0 —C .26646072197563CE 14 —0.8~ 7459425151834E 15 3
100.0 —60.0 —C .6329371.ie915518E 2C 0.19651284342G344E 21 3
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THIS PA~~ IS BEs~r QUALITY PBAC1’IC,A.~L~FI~OM COPY FUP~ ISij~jj  TO DDC ~~~~~~~~

OPTI= 2.0 MODIFIED BESSEL FINCTIONS , SEC0P~C KIF ’C ,
OPT2= 2.0 CF COMPLEX A RGLPEN1 IN POLAR C 0 O F C I F ~A T E S
ORC = 0.0 OF ORDER P 0

RE Q ANG RE K II’ K PETEOC
0.1 —60.0 C.241650623557041E 01 O.103849173342117E 01 1
0.5 —60.0 C .EC723Qc98595527E CC 0.918001918050869E 00 1
..C — 60.0 C.11721421C618352E CC 0.688814?32114711E 00 1
1.5 —60.0 —C .c12C6536880229~ E—01 O.452902344864404E 00 1

~...0 —60.0 —0.1887404823778966 CC O.252329276549754E 00 1

~..5 — 60.0 —C .1c515433318132sE cc 0.103733171233773E 00 1
2.5 — 60.0 —C .1s51s433318132cE CC O.103733171233773E 00 2
3.0 —60.0 —C.157652433648003E CC O.797269697981873E—02 2
3.0 —60.0 C.~~5l422492Cl2627E—C2 —0.450636343411048E—01 2

10.0 —60.0 —C .256ce7e4462o59oE—o2 O.659528211515844E—03 2
ls.G —60.C C .1C5018C515C8056E—03 0.143985125031484E—03 2
20.0 —60.0 C.673763180530214E—05 —0 .10745031?178827E—04 2
2~~.0 —60.0 C.743C031459317c9E—05 —O.108084318129907E—05 2
21.0 —60.0 C .743003145931799E—05 —O.108084318129907E—05 3
25.3 —60.0 —C .S16897C23495287E—06 —0.l65750212208903E—06 3
30.0 —60.0 C.140634499924458E—C7 0.684190811475629E—O? 3
40.0 —60.0 — C .23S~~S5C647C9345E—0S —O .231751110688451E—09 3
50.0 —60.0 C.242723567642160E—il —O.390639].79282618E—12 3
75.0 —63.0 —C .656988907321024E—17 0.358382051825935E—17 3
100.0 —60.0 C .161330574139091E—22 —O.1T98:o316367I2eE—22 3

AND ORDER P~ = P41 = 1
RI- 0 AN G RE K II’ K PETI-OC
3.1 —63.0 C .4E8l92i35337377E 01 O.876051491938466E 01 1
0.5 —60.6 C.625698893182445E CO O.189253989694293E 01 1
1.0 —6C.C —C .22l252668729644E—O1 0.931067993198272E 00 1
1.5 — 6C.C —C .220415164022503E CC O.509181719029843E 00 1
2.0 —60.0 —C .262254649207587E CC 0.248894357140429E 00
2.5 —60.C —C .231935295671493E CC U.837921802984959E—0l 1
2.5 —~~~.C —C .23l935295671493E 00 O.831921802884959E—01 2
3.0 —6C .C —C.172422cL5334883E CC —0.123560067375051E—01 2
5.0 — 60.0 C .S51455588394161E—02 —o.469377299793186E—01 2
10.0 — 60.0 —C .266329185211345E— 02 0.567821450125989E—03 2
15.0 — 60.0 C .1C27C6222772161E—03 O.14940]231490252E—03 2
20.0 —60.0 C.7352543I2C01200E—05 —0.107368057372259E—04 2
21.0 — 60.0 C.754146309656039E—C5 —O.942462905344265E—06 2
2..0 — 6C.0 C.75414630965604CE—O5 —0.942462905344274E—06 3
25.0 — 60.0 —C.9233C8357907071E—06 —O .183145683005242E—06 3
30.3 — 66.0 C.132022305819469E—07 0.691949830356485E—07 3
‘,0.0 —60.0 —C.335171635472393E—09 —0.23b817972602643E—09 3
50.0 —60.0 C.24421962772S62SE—ll —0.311\686318707572E—12 3
75.0 — 6 0 . 0  — C. 661 24 82 02176 92 1E— 17 0.355800048753 178E—17 3
100.0 — 60.0 C.16251].570102619E—22 —O.l79~ 70l22720726E— 22 3
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THIS PACE IS BEST QUAIdtfl PRA~CW’ -

~~i0M COPY F U I ~H~~ TO DDC

OPTI= l.C CRD INARY BESSEL FINCTIONS , FIRST KIF’J..,
OPT2= 1.0 CF CCMPLEX ARGIMENI IN RECTANGUI R C0ORC !F’~A T E S
ORO = O.C CF ORDER P = 0

RZ CL RE J It ’ J METEOC
0.1 0.1 C.S~~99984375CC06eE CC —0 .249999956597223E—02 1
0.4 0.4 C. cS 90 2 3 4 6 3 9 9 O 8 3 e E  CC —O .624 9 32 183 82 1995E — O 1 1
0.? C.? C .ce43817812l3O87E CC —O.249566040336660E 00 1
1.1 1.1 C .921C72183546256E CC —0.557560062303087E 00 1
1.4 1.4 C .7 51 734 1827 1380 8 E  CC —0.97 229 l62 7 306 661 E 00 1
1.8 1.8 C .3S9968417129531E CC —0.145718204415980E 01 1
1.8 1.8 C.3S9968417129532E CC —0.145718204415980E 01 2
2.1 2. 1 —C.2213eo24g5qe694F CC —C.193758678526605E 0 . 2
3.5 3.5 —C.623CC8247866636E 01 —0.116034381550200E 00 2
7.1 7.1 C.138840465941633E 03 —O.563704585539067E 02 2
10.6 10.6 —C .2S6725453463513E 04 0.2952707887344l2E 04 2
14.1 14.]. C.474893702650619E 05 —0.U4775197360066E 06 2
14.8 14.8 —C.7 615565542C6425E 05 —O.233697769382106E 06 2
14.6 14.8 —C .761556554206424E 05 —0 .233697769382106E 06 3
17.7 17.7 C.97c771694974212E 04 O.380818991144405E 07 3
2 1.2  21.2 —C .461176C25779852E 08 —O.109955713192506E 09 3
28.3 28.3 —C .1 2sc6696e72074E 12 —O.456281302856412E 11 3
35.4 35.4 —C .117623968512357E 15 O.501926462544625E 14 3
53.0 5’~.0 —C .351018660147134E 22 —O.344834J75060094E 22 3
70.7 70.7 c.736e1oee7ec949eE 2c —O.190691140936238E 30 3

AND ORDER F\ = t~+1 = I
RZ CL RE j  It’ J PETEOC
3.1 0.1 C.3s3c95i4e150766E—ol O .353111264751009E—Oi 1
0.4 0.4 C.182243123755112E CC O.171.~.95179117015E 00 1
0.7 0.7 C .355€68261C19711E cc O.307556631375537E 00 1
1.1 1.1 C.664e6541795976cE CC 0.367q6498~~C02 0 9OE 00 1

..4 c.cs7C7765l926429E CC O.299775437C02033E 00 1
1.8 1.8 C .1373C9689764511E 01 0.386684439659503E—0l 1
1.6 1.8 C.137309689764511E 01 0.386684439659508E—0 i 2
2.1 2.1 C.173264422ll2848E 01 —O.487454177316071E 00 2
3.5 3.5 —C .359776666776673E CC —O.5797~ O790179263E 01 2

7.i. C .5S4776104262634E 02 O.131878639i75687E 03 2
10.6 10.6 —C .2S548652c135246E 04 —0.282609360425738E 04 2
14.1 14.1 C .1136C2518986651E Ce 0.445843747040039E 05 2
14.8 14.8 C.22846’.2 90297083E CC —0.78877275i671598E 05 2
14.8 14.8 C.22846~~290297083E 06 —0.788772751671597E 05 3
17.1 17.7 —C .3754€oE41314302E 07 0.643068143930479E 05 3
21.2 21.2 C .1081102C3693180E 0~ —O.46R857346720725E 08 3
28.3 2 8.3  C.4422C722C322677E ii —O.112008564758730E 12 3
35.4 35.4 —C .5c67s459C67627cE 14 —0 .116434867731361E 15 3
53.0 53.0 C .3415 172912632 55E 22 —O .35702875 0862372 E 22 3
70.7 70.7 C.1cC2784139C4035E 3C 0.7?7499568271638E 29 3
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THIS PAGE TS BEST QUAJ.iITY P LCT1C~ABLE
FROJ~ COPY FURNIS1~~D TO DDC ~~~~~ —

OPT 1= 1.0 CRD IUARY BESSEL FLNCT IONS, SEC0P~C K IF \L ,
OPT2= 1.0 CF COMPLEX ARG LM ENT IN RECTAN CUIR COOP CIt~A T ES
CRC = 0.0 CF ORDER F’ = 0

RZ CL RE V It’ V PEtI-OC
0.]. C.1 —C .15384215952642CE 01 0.505439955738290E 0) 1
0.4 0.4 —C .482393383094042E CC 0.571481278133628E 00 1

0.7 C.670431986996671E—0l O.6692584U8389366E 00 1
1.1 1.]. C.52366064€455003E CC O.710099216036656E 00 1
1.’. 1.4 c.cc8e16C8o719742E CC O.622882297646259E 00 1
1.8 1.8 C.15C15467854062CE 01 0.329497091683066E 00 1
1.8 .8 C.]S0154678540620E Cl O.329497091683067E 03 2
2.1 2.1 C.1S 8025692051388E 01 —O.253925451783052E 03 2
3.5 3.5 C.123362974699498E CC —O.622296023988910E 01 2
7.1 7.: C.56310376133081CE 02 0.138840270165412E 03 2

10.6 10.6 —C .2S527078€733448E 04 —O .296725452956579E 04 2
14.1 14.1 C.114775197360115E 06 O.474893702649435E 05 2
14.8 14.8 C.233697769382161E 06 —0.761556554206704E 05 2
14.8 14.8 C.233697769382161E CC —O.761556554206703E 05 3
17.7 .7.7 —C .3E0878991144405E 07 0.979771694974448E 04 3
21.2 21.2 C.1C9955713182506E 09 —O.461176025779852E 08 3
28.3 28.3 C.456281302856412E 11 —O .112596696872074E 12 3
35.4 35.4 —C .5C1S26462544625E 14 —O .II762396~~5 2 357E IS 3
53.0 53.0 C.344834C75C6C094E 22 —O.357078660147134E 2? 3
70.7 70.7 C.1co69114c93623eE 3C O.736870687209498E 29 3

AND ORDER b = P41 = 1
RZ CZ RE V It ’ V METI-OC
0.1 0.1 —C .4585C3C01245842E 01 0.445369489632128E 01 1
0.4 C.4 —C .114C38728983511E 01 O.851446423687312E 00 1
0.7 0.7 —C .77886043C73732SE OC 0.549927678082084E 00 1
1.1 1.1 —C.633363626891833E CC O.664223271700701E 00 1
1.4 1.4 —C .446111C55312949E CC O.946116622516332E 00 1
.1.8 1.8 —C .11331oc1e4857o3E CC 0.131369149508362E 01. l

.8 —C .1i3 316C~~E4R5764E CC O.131369149508362E 01 2
2.1 2.1 C.455687927670856E CC O.168154261033741E 01 2
3.5 3.5 C.58C6C1677642325E 01 —O .367147294143033E 00 2
7.1 7.1 —C .131€78844677735E 03 0.594776890612845E 02 2
0.6 10.6 C.2626C9360944631E 04 —0.295486529124553E 04 2
14.1 14.1 —C .445843747C41235E 05 0.113602518986598E 06 2
14.8 14.8 C.768772751671323E 05 O.228461290297026E 06 2
14.8 14.8 C.788172751671322E 05 0.228461290297026E 06 3
17.7 17.7 —C .643068143930455E CS —O.375480847314301E 07 3
21.2 21.2 C .4eee57346720725E 08 O.1C8110203693180E 09 3
2 6 . 3  2 8 .3  C. 112C 0856475873 C E 12 O .4422 07220322677 E 11 3
35.4 35.4 C .116434867731361E 15 —0.506754590676279E 14 3
53.0 53.0 C .357C2875C862372E 22 O.341517291263255E 22 3
70.7 10,7 —C .727499568211638E 29 0.190278413904035E 30 3
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THIS PA~Z I~S BEST QUALITY P ACIICABLZ
KL~LMI cOPY F 21SI-i& TL

0 PT] .=  2.0 M O D I F I E D  B E S S E L  FINCTIONS. F I R S T  K I r \ C ,
0P12= 1.0 CF COMPLEX ARGLPFN1 IN RECTANGtJLR COO R C IFA TES
CRC = O.C CF ORDER P = 0

R i Cl RE I It ’ I METEOC
0.1 c.l C.ccccS8A37 5ccooeE CC 0.249999956597223E—02 1
0.4 0.4 C.cc9C23463990838E OC O .624932183821995E—O1 1
0.7 0.7 C .cE43e17e1213 087E CC O.249566040C36660E 00 1
1.1 1.1 C.921C72183546256E CC 0.557560362303087E 00 1
1.4 1.4 C .751734182713806E CC 0.972291627306661E 00 1
.1.8 .1.8 C .399968417129531E CC o.1457182o44159eo5 01 1
.1.8 1.8 C .3S9968417129531E CC 0.145718L04415980E 01. 2
2.1 2.1 —C .221380249598694E CC O .193758678526605E Cl 2
5.5 3.5 —C .623CC8247866636E 01 0.1160343815502C0E 00 2
7.1 7.1 c.138e4o4659416335 03 0.563704585539067E 02 2
10.6 10.6 —C .2S6725453463513E 04 —O .295270788734412E 04 2
14.1 14.1 C.47489370265C618E 05 0.114775197360066E 06 2
14.8 14.8 —C .7615565542C6425E CS 0.233697769382106E 06 2
14.8 14.8 —C .761556554206424E 05 O.2336977693821C6E 06 3
17.7 17.7 C.91977.694974212E 04 —0.38087R9911444C5E 07 3
.~~.2 21.2 —c .461176c2s77c8s2E 08 0.1099557i.3182506E 09 3
28.3 28.3 —C .1125S6696872074E 12 0.4562R1302856411E 11 3
35.4 3~~.4 —C .117623co85l2357E 15 —O .50]926462544625E 14 3
53.0 53.C —C .357C78660147134E 22 0.344834075C60094E 22 3
70.7 70.7 C .73687uC878C9498E 29 o.:9o69:140936238E 30 3

AND CRDER F”. = t’+1 = 1
R i CZ RE I It ’ I METI-OC
0.1 C. C .353111264751009E—0 1 0.353995148150766E—O I

0.4 C.171155179717015E CC 0.182243123755l12E 00 1
0.7 C.? C.3C7556631375537E CC 0.395868261019711E 00 1
.1.1 1.1 C .367864989CC209CE CC 0.6648654179597695 00 .1
1.4 1.4 c.2cc775437CC2o33E CC 0.9973776519264295 00 1
.1.8 1.8 C.3866844396595O3E—01 0.137309689764511E 01 1
.1.8 1.8 C.386684439659503E—01 0.1373096897645115 01 2
2.1 2.1 —C .487454177016071E CC o.173264422:12848E 01 2
3.5 3 . 5  —C .579790790179263E 01 —O.359776o66176o73E 00 2
7.1 7.1 C.121878639].756e7E 03 O.594776104262634E 02 2

1u.6 X C . t  —C.2826C936C425738E CA —0.2954R6529135246E 04 2
14.1 14.1 C.44584374704C038E 05 0.1136025189866505 06 2
14.8 14.8 —C.758772751671595E 05 O.22845 290297083E 06 2
14.6 14.8 —C .788772751671597E 05 0.228461290297083E 06 3
17.7 17.7 C.643C68143930531E OS —0 .375480847314302E 07 3
21.2 21.2 —C .468857346720726E OP 0.108110203693180E 09 3
28.5 29.3 —C .112008564758731E 12 0.442207220322675E 11 3
35.4 35.4 —C.116434867731361E 15 —0.506754590676281E 14 3
53.0 53.0 —C .357C28750862373E 22 0.341517291263255E 22 3
13.7 13.7 C.121499568271636E 29 0.1902784139040355 30 3
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flO~ IS B~S1 QUALm

t~0M O~~
Y y~~ ,iS1~~~TO

OPTI= 2.0 MODIFIED BESSEL FUNCTIONS, SECOF’.C K IF ’C,
OPT2= 1.0 OF COMPLEX ARGUMENT IN RECTANG IJIR COCP C IF~A TES
ORC = 0.0 CF ORDER P = 0

Ri Cl RE K It ’ K PETFOL
0.1 0.1 C .242C473981C3811E 01 —0 .7768506465366615 00 1
0.4 0.4 C.855905872118634E 00 —0 .671581695094368E 00 1
0.7 0.7 C.286?O6208728316E CC —0.49499463€518120E 00 1
1.1 1.1 C.529349154877105E—01 —O .331395562338559E 00 1
1.4 1.4 —C .416645139915095E—01 —O.202400067764704E 00 1
1.8 1.6 —C .6S681972S89045lE—01 —0.110696099155675E 00 1

~.8 1.8 —C .6S6879725890454E—01 —O.110696099155675E 00 2
1.1 2.1 —C. 670292333037986E—O1 —0.511218840459867E—0l 2
3.5 3.5 —C .1i.5117271994907E—01 0.1118758650986965—01 2
7.1 7.1 C.129466330214806E—03 —0.307524569088144E—03 2
10.6 10.6 —C.151434720734704E—C7 0.796289439837763E—05 2
14.1 14.1 —C .77152331C986096E—0 7 —0.185894151111944E—06 2
14.8 14.8 —C .8636C3C16230482E—07 —0.4387829752840305—07 2
14.8 14.8 —C .8636C3C16230483E—07 —O.438782975284031E—07 3
17.7 17.7 C.372229i3l364329E—C f 0.370270353525263E—08 3
21.2 21.2 —C .129382693760208E—OS —0.528999660662834E—10 3
28.3 2 8 . 3  —C.94748::64909944E—13 0.401108139940073E—13 3
35.4 35.4 —C .291507708939681E—l6 0.72558132203656OE—16 3
53.0 53.0 —C .134279C63473278E—23 0.234542909132694E—25 3
70.? 7C.7 —C .589841799673071E—32 —0.223653552604146E—31 3

AND CRDER F”. = M+1 = I
CZ R~ K IF’ K PETI-OC
0.1 C.694C2421559648CE 01 —O.714668171405197E 01 1

0.4 0.4 C .1C5118208541252E Cl —O.152240340653209E 01 1
0.7 0.7 C.241995966429738E CC —O.740322276841983E 00 1
1.1 1.1 —C .1C0868C98500986E—02 —O .417044285166257E CC 1
1.4 1.4 —C .800493978C70668E—01 —O .230805929518123E 00 1
1.8 1.8 —C .923137881353576E—01 —O.].17256135859871E 00 1

1.8 —C. 933137881353575E—01 —0 .117256!.35859811E 00 2
2.1 2.1 —C .8C27C2225239221E—Cl —0.498993077875148F—Ol 2
3.5 3.5 —C .115777543932525E—Cl O.127373904842186E—01 2
7.1 7.1 C .123519602311802E—03 —0.3228018625896035—03 2

~0.6 10.6 C.167969487368452E—CC 0.815074977761545E—05 2
14.1 14.1 —0.8174S5627943058E—C1 —O.187837873182164E—06 2
14.8 14.8 —C.8E540218C189412E—01 —O.431863574625504E—07 2
14.8 14.8 —C.885402180189413E—07 —0 .4318635746255C6E—U7 3
17.7 17.7 C.362757174164956E—O8 O.370311686906463E—L8 3
21.2 21.2 —C .1 3152334703796CE—09 —O .520159950583746E—10 3
28.3 2e.3 —C .952340C1C546482E—13 0.412954857636697E—13 3
35.4 35.4 —c.2 884139i432452e5—16 O.732758366983542E—16 3
53.0 53.0 —C.134901028899142E—23 0.298652678713081E—25 3
70.7 70.7 —C .1C0122C 92144351E—31 —O.22409553461611AE—3]. 3
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THIS PA~~ IS BPST QU ~ LJ T Y  PRPLC1’ICABL~
FA~~ COPY F ~I~zi~

j i~’ i.~DC .- •

O PT I= 1.0 CROI NA RY BESSEL FLNCT IONS , FIRST K I r L ,
UPTZ= 1.0 CF COMPLEX AR GUP ENI IN REC TANGU LR C OOPCIF ’A T LII
ORfl = 1O .C CF ORDER F’ = 1’)

Ri Cl RE J It ’ J P 4 E T F O L
0.1 0.1 C.611623735795193E— 23 0.2691144391756575—19 l
0.4 0.4 C .149321578946547E—14 0.262803i87137177E—12 I
0.7 0.7 C .611582gCC22628 1E—l1 0.2690537365637105—09 1

1.1. C.?9329116886332CE—09 0.154998986606129E—07 I
1.’. C .25025349684459CE—07 o.2745?q832271871~~— fl6 I

.1.8 1.8 C.3636C5823725003E—06 fl.254276714651378E—05 1
1.8 1.8 C .3636C5e23725002E—0e 0.254276774651378E—05 2
2.1 2.i C .323286C10775992E—OS 0.’..55869179424557E—04 2
3.5 3.5 C.143148233E54868E—02 O .224612826316871E—02 2
7.1 7.1 C .260753673517600E 01 —O .200930838256087E 01 2
13.6 10.6 —C .360629894321824E 03 0.51.20973916958605 01 2
14.1 14.1 C.2C0843431588253E 05 0.345354688032786E 04 2
14.8 14.8 C.396725751352578E 05 —0.192829979288223E 05 2
14.8 14.8 C.396725?51352578E 05 —O.192829979288223E 05 2
17.7 17.7 —C.899667994150609E 06 —0.1199710511785685 06 2
2..~ 21.2 C.362676922167992E 08 —0.800522552376349E 06 2
2L~.3 28.3 C .A36CC32 11O45719E 11 —0.2439473783813525 11 2
35.4 35.4 C .275C88E4C093355E 14 —0.565730622375762E 14 2
53.0 53.0 C . 2 c 6 4 3 0 e 3 C o 4 6 1 2 c E  22 O.893512183384775E 21 3
70.7 70.7 —C .1861C6987046289E 28 0.163497330272958E 30 3

AND CRDER F”. = P+1 = ii
R i Ci RE J It ’ J F’ETFOC

0.1 —C .864186369307636E—22 O.865146772050578E—22
0.4 C.’. —C .42C141963093843E— 14 0.424541394927196E—X4 1
0.7 C.? —C.E46774215861799E— 11 0.8828124276442665—11 1
1.1 1.1 —C .7123 55794179662E—Cc O.7824Th876590248E—09 1
.4 .1..’. —C .161829C28714864E—C7 O .191326190411046E—07 1

.1.8 1.8 —C .177819866294338E—C6 O .231404053791O75tE—06 1
1.8 1.8 —C.177819866294338E—CC C).23l4040537~~1O75E—O6 2
2.1 2.1 —C .122 148116626401E—05 0. 79343.852848689F—05 2
3.5 3.5 —C .158117262649281E—03 0.5924522 0326785E—03 2
7.1 7.1 C.136641C2C207753E 01 O.’.2~36923558977OOE 30 2
10.6 IC.6 —C .981018993460347E 02 —O.187113550842524E 03 2
14.1 14.1 C .267552C47931165E C’. 0.1354671302440255 05 2
14.8 14.8 C.219101213849011E OS 0.212396147729543E ~35 2
14.8 14.8 C .2191C1213649011E 05 0.21209614772954CE 05 2
17.7 17.7 —C .1C 879025C971704E 06 —0 .659260162652377E 06 2
21.2 21.2 C .751892386195086E Cl fl.2714969 1372131E 08 2
28.3 26.3 C.265742231CC413SE 11 O.3175].1568408991E 11 2
35.4 25.4 C.516957356649574E 14 0.161660714817601E 14 2
53.0 5°~.C —C .5381C2C2C742943E 21 0.275117597780780E 22 3
70.7 70.7 — c.1 329686922615cc5 3C 0.8210488255018805 29 3
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THIS PAGE Is BEST QUALITY ?&LCTLCAB~~
FROM COPY flTB1~ISH~~ DO DDC -

OPT 1= 1.0 ORD INARV BESSEL FUNCT IONS, SECOF ” .D KII\L,
O PT2= 1.0 CF CCMPLEX A RGLMENT IN RECTANGUIR COORC INA TES
CRC = 10.0 CF 0RD~ R P = 10

R i Cl RE V It ’ V PETI-OL
0.1 0.1 —C .32ê5~~691192838SE 15 0.11828)495360633E 19 1
C.’. 0.4 —C .841C95931765907E cc 0.121115936722483E 12 1
(.7 0.? —C .3284958C89C7082E 07 O.118229159841426E 09 1

1.1 —C .128077133173387E 06 0.204666053868917E 07 1
1.4 1.4 —C .1279612096128S4E 05 0.114707739489792E 06 1

1.8 —C .213164841091431E 04 O.121933464087239E 05 1
1.8 1.8 —C .21376464109143CE 04 0.1219334640872395 05 2
2.1 2.1 —C .4532905548C6983E 03 0.193337081633117E 04 2

3.5 —C .749484S7308148SE 01 0.9067308889145865 01 2
7.1 7.1 C .2C0525C5496351CE 01 O.260049969281913E 01 2

10.6 10.6 —C .512C9271’.723398E 01 —0 .360629863015C10E 03 2
14.1 14.1 —C.345354688100589E 0’. O.200843431584614E 05 2
14.8 14.8 C .192€29S792867C4E 05 0.3967257513495135 05 2
14.8 14.8 C.192€29979286764E 05 (i.396725751349513E 05 2
17.7 17.7 C .119971C51178579E CC —0.89966799415O602E 06 2
21.2 21.2 C.8C0522552376349E 06 O.362676922167992E 08 2
28.3 2 8 . 3  C.2439’.7378381352E 11 0.436003?11045719E 1]. 2
35.4 35.4 C.565730622375762E 1’. 0.275088843093355E 14 2
53.0 53.0 —C .6935121833P4775E 21 0.296430630646120E 22 3
70.7 7C.7 —C .14349733C272958E 3C —O .186106987G462895 28 3

AND ORDER F~ = P41 =
R i CZ RE V IF’ V PETI-~OC
0.1 0.1 C.167232C4954526C5 21 0.167315686480960E 21 1
3.4 0.4 C.340428373C10103E 13 0.3447135454593035 13 1
0.7 C.? C.163C34556138586E 1C O.171397039894544E 10 1
1.1 1.]. C.182175904322358E 08 0.2039158624874748 08 1
1.4 1.4 C.730748258C78004E 06 O.893723967252240E 06 1
1.8 1.8 C .5831C9C63431023E 05 0.801122800449983E 05 1
1.8 1.8 C .5831C9C63431023E 05 0.801122800449983E 05 2
2.1 2.1 C.7C7922405142849E CA O.112789237C77249E 05 2
3.5 3.5 C.767591?14986101E 01 0.467986544456886E 02 2
7.1 7.1 —C .4463732.14768201E CC 0.136768936673261E 01 2
10.6 C.C C.187113631238629E 03 —0.981019486384826E 02 2
14.1 14.1 —C .13546713C252376E OS 0.267592048C07010E 04 2
14.8 14.8 —C .212C96147734389E 05 0.219101213849584E 05 2
14.8 14.8 —C .212C96147734389E CS O.219101213849584E 05 2
17.7 17.7 C.659260162652391E 06 —O.108790250971716E 06 2
21.2 21.2 —C .271496911372131E 08 0.751892386195086E 07 2
28.3 28.3 —C.317511568408991E 11 0.265741231C04139E ii 2
35.4 35.4 —C.1616607148176o15 14 0.5169573566495745 14 2
53.0 53.0 —C .275117597780780E 22 —0 .538102020742943E 21 3
70.7 10.7 —C .8210’.862550188CE 26 —0 .1329686922615005 30 3
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THIS PAC!E IS Br~r ~~~~~~ PRACTtcA3~.E
1~ K~M COPY FUR ~’.A~ I~~ u iDC

OPT 1= 2.0 MC DI F IED BESSEL FUNCTIONS, FI R S T  K I r L ,
O PT2= 1.C CF COMPLEX A RGL PENT IN RECTANGULR CO O PC IJ\A TES
O RL = 10.0 CF ORDER F’ = 10

F! C L RE I IF’ I METI-OC
0.1 —C .611623?35794651E—23 O .269114439175657E—19 1
C.’. —C .1493215?8946542E—14 0.262803187137177E—12 1

0.7 0.7 —C .6115929C0226275E—11 0.269050736563710E—09 1
1.1 — C . 7 9 3 2 9 1 1 6 8 8 6 3 3 2 1 E — 0 S  0 . 1 5 4 9 9 8 9 8 6 6 0 6 1 29 5 — 0 7  1

1.4 1.4 —C.2 5C25345684459CE—07 0.274529832271821E—06 1
1.8 — C . 3 6 3 6 C 5 8 2 3 7 2 5 0 0 3 E — O C  0 . 2 5 4 2 7 6 7 7 4 6 5 13 7 8 E— 0 5  1

2.8 1.8 — C . 3 6 3 6 C 5 8 2 3 7 2 5 0 0 4 E — 0 €  0 . 2 5 4 2 7 6 7 7 4 6 5 13 7 8 5— 0 5  4

2.1 — C . 3 2 3 2 8 6 C 1 0 7 7 5 9 9 3 E — C 5  O . l 55 8 6 9 1 7 9 4 2 4 5 5 7 E — 0 4  2
i .5  ~.5 —C .143148233854888E—02 O .224612826316871E—02 2
7 .1 7 .1 — C . 2 6 C 7 5 3 6 7 3 5 1760CE 01 — 0.20 0 93 0 8382560 87E  01 2

10.6 1C .C C .36O629894321825E 03 O.512097391695863E 01 2
14. 1 14.1 —C.2CC 543431589253E 05 0 . 3 4 5 3 5 4 6 8 8 0 3 2 7 8 6 8  04 2
14.8 14.8 —C .3S6725?51352578E 05 —0.192829979288223E 05 2
14 .8 14.8 — C . 3 9 6 7 2 5 ? 5 1 3 5 2 5 7 8 E  05 — O . 1 9 2 8 ? 9 9 7 9 2 8 8 2 2 3 E  05 2
17.7 17.7 c .eccCC7994l5o6ocE CC —o.11997:35~~L78568E 06 2
22.2 21 .2 —C .362676922167592E 08 —0.800522552376370E 06 2
2~~.3 2 8 . 3  —C .436C032110’.5722E 11 —0.243947378381354E 11 2
3~~.4 35.4 —C .275068840093355E 14 —0.565730622375763E 1.4 2
53,0 53.C —C .29643063C64612CE 22 O.893512183384779E 21 3
70.7 7C.7 C .1€ 61C6987046308E 28 0.1434973302729585 30 3

AND ORDER F’ = 11
RZ CZ RE I I F’ I PETI-OC
0... O.j, —C .865146772C50577E—22 O.86478t.3693076388—22 I
0.4 0.4 —C .424S41294927196E—14 O.420141963093844E—14 1
u.7 C.? —C .282€12427644266E—ll 0.846774215861759E 11 1
1.1 1.1 —C .782476876590248E—09 O.712355794179662E—09 1
.1..’. 1• ’. —C. 1 91326190411046E—07 O .161829028714864E—O7 1
1.8 1.8 —C .2314C4C537 91075E—O6 O.177819966294338E—06 I
1.8 1.8 — C .2 3 1 4 0 4 C 5 3 7 9 1 0 7 5 E — 0 6  0 . 177819866294338 5—06 2
2.1 2.1 —C .179341852848689E—0S 0.12214R1166264C1E—O5
3.5 ~.5 —C.58245221G326785E—0 3 0.1581172626492818—03 2

7.1 —C .42869235589770CE CC —0.1368410202077535 01 2
10.6 10.6 C.1871.13550842525E 03 0.9810189934603475 02 2
1.4.1 14.1 —C.135467130244025E 05 —0 .2675920479311655 04 2
14.8 14.8 —C .212C9614772954CE CS —O .2 19 1312 13849011 E 05 2
14.8 14.8 —C.212C9614772954CE 05 —O .219101213849011E 05 2
17.7 17.7 C.659260162652377E 06 O.108790250971703E 06 2
2 .2 21.2 —C .271496911372131E 08 —0.7518923861950885 07 2
2 8 . 3  2 8 . 3  — C . 3 17 5 1 1 5 6 8 4 C 8 9 9 3 E  11 —0.265741231004141E ii 2
35.4 35.4 —C .161660714817602E 14 —0 .516957356649575E 14 2
53.0 5~~.C —C .27511759778078CE 22 0.538102020742943E 21 3
70.7 70.7 —C .€21C488255Ol88CE 28 O.132968692261500E 30 3
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P1115 PAG~E IS BEST
FROM COPY yui~uSH~D TO

OPTi= 2.C MODIFIED BESSEL FUNCTIONS, SEC 0~”.C KIt ’ .C,
OPT2= 1.0 CF COMPLEX ARG UPEN T IN PECTANGUIR C00RCIF ’A T~ES
ORD = 10.0 CF ORDER P = 1.0

RZ Cl RE K IF’ K PETI-OC
0.1 0.1 ~C .Si6CS599C399813E 15 —0.185794551936C00E 19 1
0.’. 0.’. —c .132119C400cc9geE 1C —0.190248468520CC0E 12 1
0.7 0.7 —C .516CC0009998758E 07 —0 .185713929998958E 09 1
1.1 1.1 —C .2C1183C9C335154E 06 —O .3214886856369C0E 07 1
2.4 1.’. —C .2C1CC0998027854E 05 —O.180182495845472E 06 1
.1.8 .1.8 —C.335781026784897E 04 —0.191532637495901E 05 1
1.8 1.8 —C.335781C26784898E 04 —0.191532637495901E 05 2
2.1 2.1 —C .774858967049554E 03 —O .303693177154728E 04 2
3.5 3.5 —C .1i76935421670’.3E C2 —0.1424064692978585 02 2
7.1. 7.~ . —C .637402905A5453CE—02 O.110537602856658E—O1 2
10.6 10.6 C.?34657U6508621E—04 —0.4917662976634835—04 2
14.1 14.1 —C .1C6504575261069E—C5 0.571732783836276E—06 2
1.4.8 14.8 —C.22S247513385171E—O6 O.481438718693554E—O6 2
1’..8 14.8 -C.2292’t75i3385171E—C C 0.481438718693554E 06 2
17.7 17.? C.183955157448295E—07 —0 .118850629481139E—07 2
21.2 21.2 —C .33446439427664C5—09 O.3129933468299C9E—09 2
28.3 28.3 —C.754CC0741451816E—13 O.238316979671642E— 2 2
35.4 35.4 C.489C877?2242371E— IC 0. 51190321838016E—15 2
53.0 53.0 —C .190604711334409E—23 O.100145990940450E—23 3
73.7 70.7 —C .241893536263197E—31 —0.2507402175422985—31 3

AND ORDER F% = Id+1 = 11
RZ CZ RE 1( It’ K MET I-OC
0.1 0.1 —C .262818865739459E 21 —O .262687489148076E 21 1
0.4 0 ,4 —C .S41470C58614938E 13 —O.534743637861033E 13 1
0.7 0.7 —C .269229e4c6e9868E 1C —0.256094081923128E 10 1
1.1 1.1 —C.320310287770538E 08 —0.286161241340099E 08 1
1.4 1.4 —C. 140385832492841E 07 —O .114785667960073E 07 1
1.8 1.8 —C .125840C75226127E 06 —0 .91.59455749618985 05 1
.1.8 1.8 —C .125840075226127E CC —0.9159455749618978 05 2
2.1 2.1 —C .177168919322129E 05 —0 .111200191393590E 05 2
3.5’~ 3.5 —C .135114C28722467E 02 —O .120582173775761E 02 2
7.1 7.1 C.113228551202426E—C2 O.277730281683614E—C1 2

10.6 10.6 C . 7 7 4 2 e 3 c 6 C 7 2 2 7 o 4 E — o 4  —O .126285905934596E—03 2
14.1 14.], — C . 1 1 9 1 3 7 1? 7 6 3 3 6 3 6 E — C 5  0 .13 1177628077950E—05 2
14.8 14.8 — C . 9 C 0 5 2 3 3 2 7 0 5 9 6 4 C E — 0 7  O .761 7338 025 64 592E—0 6 2
1.4 .8 14.8 — C . 9 C 0 5 2 3 3 2 7 0 5 9 6 4 C E — O 7  O .761 7338 0256 4 592E—06 2
17,7 11.1 C . 1 5 5 C 2 3 C 4 4 4 5 2 4 2 C E — 0 7  — O.223532 0546 6 728 9 E—0 7 2
21.2 21.2 —C .323768271062867E—09 O.492078441502813E—09 2
28.3 28 .3  — C.37 94611 4 15325 6 6E—13 0 .299085092924960F—12 2
35.4 2 S . 4  C . 8 1 6 1 5 9 3 5 4 7 3 4 5 7 9 E — 1 6  O.1654863009275 10E— 15 2
53.0 53.0 —C .1c87C2942340726E—23 O.130614544118130ë—23 3
7o.7 10.7 —C.279722629479767E—31 —O .250210917135198E—31 3
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THIS PAGE Is BEST QUALITY P U ~~IL~~~~~~~

FROM COPY T~f l~~ISI ~~~ I’O DDC

OPT1= 1.Q ORDINARY BESSEL FUNCTIONS, FIR ST KI~~C,
OPT 2= 1.0 CF COMPLEX A RGUM EN1 IN RECTA NGIj IR CO 0I~C I l \AT ES
O RO = SO.C CF ORDER P = 50

R i CZ RE J IF’ J METI~0C
0.1 0.1 —C.42 925241333741CE 29 —0.2457R~ 5CO037392E 29 1
0.4 0.4 —C.42925241333741CE 29 —O.245786600037392E 29 1
0.7 0.7 —C .429252413337410E 29 -0.245786600037392E 29 1
1.1 1.1 C. 2 C 5 3 6 7 7 9 3 8 7 4 2 5 7 E— 7 2  0 . 186192588244278 5—70 1

.1.’. .1.4 C . 6 ’ . 4 6 5 6 9 7 7 2 8 2 8 5 2 E — 6 6  0 .328732953471727 5— 6 4  1.
1.8 C . 7 C 5 6 8 6 C C 6 6 2 6 5 6 C E — 6 1  0.23026389276 09 18E—5 9 I

1.8 1.8 C.7C5686CC6626555E—61 0.2302638927609185—59 2
2.1 2.1 C.924628579614436E—57 O.209446652302951E—55 2
3.5 3.5 C .3171C9274379212E—45 0.257465432802150E—44 2
7.1 7.1 C.13779733421505CE—29 0.2582392152455C9E—29 2
10.6 10.6 C . 1 6 8 1 1 9 54 2 10 2 5 8 9 E— 2 C  0 .8 5 0 1 4 2 3 8 7 3 6 7 8 74 5 — 2 1 .  2
14.1 14.1 C .315755184582353E—14 —O ..29119382400413E—14 2
14.2 14.8 C .327958898809374E—13 —0.2188943324964365—13 2
14.8 14.8 C.327958898809374E—13 —0.2188943324964365—13 2
17.7 17.7 C .213221556@~~271CE—1C —0.251040981C06069E—09 2
22.2 21.2 —C.23 9155530076743E—O5 —0.794765583796344E—06 2
28.3 28.3 C.645328508960991E 01 O.768054357860994E 00 2
35.4 25.4 —C.597129414019722E 06 0.732890427471766E 06 2
53.0 53.C —c .ee47eo393C70384E 16 0.2396249795890225 17 2
70.? ‘C.7 C.22C221917163971E 26 —O .115126332010885E 26 2

AND ORDER I\ = P+1 = 51
RZ Cl RE J IF’ J M ET FOC
0.1 0.1 C.156591141253776E 29 —0.397736223240534E 29 1
0.4 0.4 C.156591141253776E 29 —0.3977362232405345 29 1
0.7 0.7 C.156591141253776E 29 —0.3977362232405345 29 1
1.1 1.1 —C. 1 51520726286526E—72 o.1957o968ao153soE—72 1
1.4 1.4 —O.447C19986626312E—66 0.4645523843643865—66 1

I.e —C .3E7C23258256211E—61 0.411073551019486E—61 1
I.e —C. 387083258256211E—61 0.411073551019486E—61 2

2.1 2.1 — C . 4 16 7 4 7 15 5 C C 4 5 8 0 E — 5 7  0 .4 5446746 839345 2E— 57 2
3.5 3.5 —C.784666109304612E—46 0.1.00049087662271.5—45 ~
7.1 7.1 —C .86067855229907CE—31 0.27371453245469?E—30 2

10.6 10.6 C . 8 0 7 7 0 8 2 8 2 4 4 6 6 9 9 E— 2 2  0 .26482179925968 5-2 1 2
1~~.1 14.1 C . 6 C 5 4 1 3 7 5 5 C 9 2 6 3 3 E— 1 5  O.28 11553 103768CuE— i5 2
14.8 14.8 C . 1 € 68 9 5 e 5 e 4 7 2 8 7 3 E — 1’ .  0 .19 1073133908328E—14 2
14.8 14.8 C . 7 8 6 8 9 5€ 5 8 4 7 2 8 7 3 E — 1’ .  O. 19 1073 133908328E—14 2
17.7 17.7 C.491969186858778E—1C —0.368108898310817E—1C 2
21.2 21.2 —C.2 132C2649735711E—06 —O.680980779321034E—06 2
28.3 28.3 C.124C?1168374831E 01 O.213995744670417E 01 2
35.4  35 .4  — C . 4 3 2 2 4 6 e 9 17 2 8 0 4 C E  06 —0.4497 195 18074126E 05 2
53.0 53.0 — C . 15 3 5 6 6 4 7 3 9 3 0 4 3 6 E  11 0.131172 197791362E 16 2
70.7 10.7 C.1259167 66 52533 18  26 O.116420408670867E 26 2
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1’HIS PAGE IS BEST QtTALXTY P?.ACI’I0AB~E
~ *.,M C~ ±~X FUE~ISJ~~D TO DDC

OPTI 1.0 ORDINARY BESSEL FUNCTIONS, SEC0~ C KI~~C,
OPTZ= 1.0 CF CCMPLEX ARG UP FNT IN RECTAN ((JLR COO FC I~~~TES
OR I  ~O .C CF ORDER P = 50

Cl  RE Y IF’ Y PET I~0C
0. 1 0.1 C . 2 4 5 7 8 6 6 C C 0 3 7 3 9 2 E  29 — 0. 429 2524 133374 105  29 1
0. 0.4 C.2457866CC037392E 29 —O .42 92524 133374 10E 29 l
(‘ .7 0 .7 C . 2 4 5 7 8 6 6 C C O 3 7 3 9 2 E  29 — O . 42 9 2 5 2 4 1 33 3 7 4 1 0 E  29 1
1.1 1.1 —C .392471496102547E 67 O.3418712761899C6E 69 1
1.4 1.4 —C.395118C14323426E 61 0.1935809713276395 63 1
2.8 1.8 —C .251C48?86827628E 56 0.2762033273571155 58 .1

1.8 —C .E~~1C46726827623E 56 0 .276203327357 115E 58 2
2.1 —C.139385C01129492E 53 0.3033363728981775 54 2

3 . 5  ~.5 —C .312165264059983E 42 0.2434130749770575 43 2
7.1 7.1 —C.1C6165406799212E 22 O.18972~~0 13220 189E 28 2

13.6 10.6 — C . 3 C 7 4 7 7 C 8 0 4 2 8 4 1 € E  19 0 .138523368 11933 1E 19 2
14.1 14.1 —C.165539145232948E 13 —O.835742580043550E 12 2
1 . 8  14.8 — C . 12 4 9 9 8 3 9 4 7 8 0 9 3 3 E  12 —0.10 02306 1266 0254 F 12 2
1~~.8 14.2 — C . 12 4 9 9 8 3 9 4 7 8 0 9 3 3 E  12 — 0 .1002306 126602545 12 2
17.7 17.7 C . S 4 O 2 ~~546 2 9 36 916 E 06 —O.248695543948599E 08 2
2 1. 2  2 1 . 2  C .24223dC636?9547E 04 —G.361391704647179E 03 2
28.3 2 8 . 3  —C .7689409314C6652E CC 0.6453136393153105 01. 2
33.4 3S.4 —C.732890427471765E 06 —0.5971294i4Ql97l7~ 06 ~
53.0 5?.C —C .2396249?9589022E 11 —o.88478o393C703e45 16 2
73 .7  70 .7  C. 1 1 5 12 6 3 3 2 C 1 08 8 5 E  2 .  O .22 022 ~.117i6397 1E i~ 2

AND ORDER F~ = fr+1 = 51.
Ri CZ RE V IF’ V F’5TI~OC
(.1 0.1 C.3 9773622324C534E 29 0.156591141253776E 29 1

4 0. 1, C .3S773~~223240534E 29 O.156591141253776F 29 .1
0.7 C . ?  C . 3 9 7 7 3 6 2 2 3 2 4 0 5 3 4 E  29 O.156591141253776E i~9 1
1.1 1.1 C.15934697121C087E 71 O~ 1629732262 85~~50E 71 1
1.4 1.4 C . 6 7 O 72 7 7 2 6 2 7 1 8 9 S E  64 O.698108O903 113~~4E 64 1
1.8 1.8 C.7568156CC549577E 59 0.8056588129660 175 59 1

2.8 c.756e15600s49577E 59 O.8056588129660 .7E 59 2
2.1 2 .1  C .622204702€58506E 5~ 0.7471982712349295 55 2
3.5 3.5 C.3C1079?81120135E 44 O.387617779937833E 44 2
7.1 7.1 C.612264371956562E 22 0.2086460270177575 29 2

:0.6 1C.6 — C . 7 4 2 6 7 6 6 7 9 6 4 9 7 2 1 E  19 O.212 188 19275 1660E 20 2
14.1 14.1 — C . 2 7 0 4 7 7 2 4 C 3 6 6 3 3 4 E  13 0 .32610579782444 2 5 13 2
14.8 14.8 — C . 7 5 6 2 3 0 6 4 3 2 9 5 0 8 6 E  12 O.117548073fl l384E 1.2 2
14.8 14.8 — C . 7 5 6 2 3 0 6 4 3 2 9 5 0 8 6 E  12 0.117548073911324E 12 2
17.7 17.1 — C . 72 5 7 7 6 6 0 2 1 60 1 0 1 E  oe —O. 6 90246 82 5091243E 08 2
21.2 21.2 C .4 3 C 8 6 9 34 4 1 1 0 0 9 3 E  04 —O .705 7386 76 6 39261 E 04 2
22 .3  28 .3  — C . 2 1 4 1 6 2 9 6 5 1 65 8 4 7 E  01 O. 124233203354175E 01 2
35.4 25.4 C.449719518074244E 05 —0.432246897728036E 06 2
53 .0  53 . 0  —C. 13 1172 19779 1362E 16 —O. 1535664 7 393 04 36 E 17 2
70.7 73.7 —C.1164204C8670867E U’ O.125916766525331E 26 2
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THIS PAGE IS B~~T QUALITy ACT &h~~sM C0?X’ !j~~Is~~ ~
) DDC 

-~~

O PT1= 2.0 MCD IFIEO BE~~SE1 FUNCTION S, FI RST l (UC,
OPT2= 1.0 CF COMPLEX A RGUP EN T IN RECTAN (UIR C0O PC It’~*TES
ORII’ = 50.C CF OPCFR I’ = 50

R/ CZ RE I IF’ I F’ETF’OC
0.1 C.1 —C .4~~92524133C6806E 29 0.245786600059863E 29 1
0.4 0.4 —C .429252413306806E 29 O.2457R660C059863E 29 1
C.? C.? — C .’s2 925~~4~~33C6806E 29 0.245786600’359863E 29 1
1.1 1.1 —C. 2C5367?93€ 74271E—72 0.1861925882442785—70 1
2.4 1.4 —c.644656971282865E—66 0.3287329534717275—64 1.
1.8 1.2 —C .7C5686CC6626564E—61 0.2302638927609185—59 1

1.~ —C .7C5686C06626571E— 61 0.23fl63892760912E—59 2
2.1 —C .924628279614447E—57 0.2094466523029515—55 2

3.5 3.5 —C.3171C9274379212E—45 0.2574654328021505—44 2
7.1 7.1 —C. 13779733421505CE— 29 0.2582392’_ 52 455C9E—29 2

~C.6 10.6 —C. 1~~e1195421C258SE—20 0.850142387367875E—21 2
.4.1 14.1 —C.3157551845P2353E—14 —0.129119382400413E—14 2
4.8 14.8 —c .227958€9e8c93745— 13 —0.218894332496435E—13 2
1’s.8 14.8 —C.3279582928C9374E—13 —0.218894332496435E—13 2
17.7 17.7 —C.213221956072711E—1C —0.251040981C06069E—G9 2
21.2 21.2 C.2~~91~~5S3C076743E—C5 —0.7947~ 5583796045E—O6 2
28.3 28.3 —C .6453285C8960991E 01 0.7680543578609825 00 2
35.4 35.4 C.S971294 4019719E 06 0.732890427471764E 06 2
S3.G ~3.0 C.224720393073385E 16 0.239624979589022E 17 2
70.7 70.7 —C. 22C221917163974E 26 —0.1151263320].0917E 26 2

AND ORDER F~ = 51
CZ RE I IF’ I METI~0C
3.1 —C .397736223217170E 29 0.156591141276811E 29 1

0.4 0.4 —C.3 97736223217170E 29 0.156591141276811E 29 1
0.7 3.7 —C .29773622321717CE 29 0.156591 41276811E 29 1

1.1 —C .1957C968001535CE—72 0.191520726286526E—72 1
1.4 1.4 —C .4645523843’4386E—66 0.447019986626318E—66 1
1.8 1.8 —C. 411C73551C19486E—61 0.387083258256210E—61 1
1.8 1.8 —C.411C73551C19486E— 61 0.387083258256210E—61 2
2.1 2.1 —C.454467468393452E—57 0.416747155004579E—57 2
3.5 3.5 —C .1C0C49C87662271E—45 0.784866109304612E—46 2
7.1 7.1 —c .2? 3714532454698E—3C 0.860678552299069E—31 2
10.6 10.6 —C.264221799259687E—21 —0.8077082824466985—22 2
14.. 14.1 —C.22115531037680CE—15 —0.6054.3755092623E—15 2
14.8 14.8 —C .1910731339C8322E—1 4 —0.786895858472873E—14 2
14.8 14.8 —C.191C73133908328E—14 —0.786895858472873E—14 2
17.7 17.7 C.36€1C8298310817E—1C —0.4919691868587785—10 2
21.2 21.2 C.teC 980179321034E—Ce O.273202649735711E—06 2
28.3 22.3 —C.212c9574467o4175 Cl —0.124071168374831E 01 2
35.4 25.4 C.44971951eC7412CE 05 0.4322468977280385 06 2
53.0 53.0 —C.131172 97791361E 16 0.1535664739304375 17 2
73.7 70.7 — C . 1 6420408 67086 1E 26 — 0. :259 1676652 53 53 E 26 2
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TIllS PAGE IS BISI QUALITY PRACTICABLZ

~~~J1 0O~Y FUR2US1~~D TO DDC

OPTI= 2.0 MCD IFIED BESSEL FUNCTIONS, SECOIs C K IF C ,
OPT2 = 1.0 CF COMPLEX ARGLMENT IN RECTANGIftR C00RCIt~AT ES
CRC = 50.0 CF ORDER P = 50

CZ RE K IF’ K ~4ETF 0C
0.1 0.1 —C .920163273578377E—31 0.245477787644502E—31 1
0.4 0.4 — C . 9 8 0 1632 735 1837 7 E— 3 1 0 .2 4 54777 8 764 4 5 C2E— 3 1 1
0.7 0.7 —C.980163673578377E—31 0.2454777876445C2E—31 1
1.1 1.1 —C .616492184449619E 67 —0.5370101448757885 69 1
2.4 1.4 —C.620649925549742E 61 —O.304076278698843E 63 1
1.8 1.8 —c.138394e19eo7594E 57 —0 .4338~ 9172O61085E 58 1
1.8 1.8 — C . 1 3 8 3 94 2 1 9 8 C 7 5 9 6 E  57 — O.4 33859172061085E 58 2
2.1 2.1 —C .218945447784511E 53 —O.476479660331743E 54 2
3. 5 3 .5  — C . 4 9 0 3 4 8 0 5 C 1 3 8 3 8 C E  42 —O .38234765 167 8832E 43 2
7.1 7.1 — C . 1 6 6 7 6 4 2 3 1 0 32 8 9 € E  28 — O.298 019353867387E 28 2

10.6 1C.6 —C .422983268510577E 19 —O.217591997817103E 19 2
14.1 14.1 —C.26CC28281272681E 13 O.131278137487850E 13 2
14.8 14.8 —C.196347019377142E 12 O.157441878199128E 12 2
14.8 14.8 —C.196347C19317148E 12 O.157441878199128E 12 2
17.7 17.7 C.147654982743014E 07 0.390650046925346E 08 2
21.2 21.2 C.320663140145578E 04 O.567672758437288E 03 2
28.3 28.3 —C.139262646895432E—02 O.2335fl8481.63099E—03 2
35.4 3~~•4 C.25523225C€89 884E—08 —0.852066258074482E—08 2
53.0 53 .0  — C . 5 5 0 6 9 3 2 5 15 4 7 5 2 4 E — 1 9  — 0 .243342 1930777 92E—18 2
70.7 70.7 —C.819297723063889E—22 O.180456867180876E—27 2

AND CRDER 1’~ = F’+1 = 51
RZ CZ RE K II’ K METI~OC
0.1 C.i — C . 1C 8 2 1 1 7 7 19 8 6 17 3 E — 3 C  0.4426681186251595—31 1
0.4 0.4 —C .1 C 8 2 1177 19861 7 3 E—3C 0 .442668 118625 159E— 3 1 I
0.7 0.7 — C . 1 C 82 1 1 7 7 1 9 8 6 1 7 3 E — 3 C  O.4426 68 118625 159 E—3 1 1
1.1 1.1 — C . 2 5 5 9 9 7 7 4 5 2 15 5 6 9 E  71. —0.25030163fl62697E 71. 1
1.4 1.4 — C . 1C 9 6 5 8 5 6 2 3 9 6 6 8 9 E  65 — 0. 1053576648 70739 E 65 1
1.8 :.s —C.1265525904C5696E 60 —0.118880316540435E 60 i.
1.8 1.8 —C.12655259C4C5696E 6C —0.118880316540435E 60 2
2.], 2.1 —C. 117369629924332E 56 —0.107254711916842E 56 2
3.5 3.5 —C.602868584926740E 44 —0.47293501.42557195 44 2
7.1. 7.1 — C .3 2 7 7 4 0 4 1 2 8 3 9 8 4 2 E  29 —O. 9617426264 96752E 28 2

10.6 1C.6 —C. 223C443376355!E 2C 0.1176018578350785 20 2
14.1 14.1 — C.51 224 5789 36 9 152E 13 0.136734339420379E 14 2
14.8 14.8 — C . l €4 6 4 4 C 8 2 72 1 8 1 8 E  12 O.11878843 1669766E 13 2
1.4.8 14.8 — C. 1846 ’.4C8272 18 18E 12 O.11878843 1669766E 13 2
17.7 1P.7  C. 1C8423 711 74 3516 E CS 0.1140047220746775 09 2
21.2 21.2 C.110257172089913E 05 —0.676807982949692E 04 2
22.3 28.~ —c.25452395o3663oe5—o2 0.262669339987454E—02 2
35.4 35.4 —C.52763695635876CE—C2 —0.184l33912680484E—O7 2
53.0 !3.C —C.2 5C7176949S8951E—12 —0.3270625432085 985—18 2
70.7 70.7 —C.2522725C199791’.E—22 0.285723008397685E—27 2

121



t ) ISTRE BUT ION LIST

No . of No. of
Copies Organization Cop ies Organization

12 Commander 1 Commander
Defense Documentation Center US Army Missile Materiel
ATTN : DDC-TCA Readiness Command
Cameron Station ATTN : DRSMI -~OM
Alexandria , VA 22314 Redstone Arsena l , AL 35809

Commander 1 Commander
US Army Materiel Development US Army Tank Automotive

and Readiness Command Research ~ Development Cmd
ATTN : DRCDMD-ST, N. Kle in ATTN : DRDTA-UL
5001 Eisenhower Avenue Warren , Ml 48090
Alexandria , VA 22333

2 Commander
Commander US Army Armament Research
US Army Aviation Research and Development Command

and Development Command ATTN : DRDAR-TSS (2 cys)
ATTN : DRSAV-E Dover , NJ 07801
P. 0. Box 209
St. Louis , MO 63166 1 Commander

US Army Armament Materiel
Director Readiness Command
US Army Air Mobility Research ATTN: DRSAR- LEP~-L , Tech Lib

and Development Laboratory Rock Island , IL 61299
Ames Research Center
Moffett Field , CA 94035 1 Commander

US Army Harry Diamond Labs
Commander ATTN : Arthur Hausner , 0025
US Army Electronics Research 2800 Powder Mill Road

and Development Command Adeiphi , MD 20783
Technical Support Activity
ATTN : DELSD- L 1 Director
Fort Monmouth , NJ 07703 US Army TRADOC Systems

Analysis Activity
Commander ATTN : ATAA-SL , Tech Lib
US Army Communications Rsch White Sands Missile Range

and Development Command NM 88002
ATTN : DRDCO-SGS
Fort Monmouth , NJ 07703 1 Stanford University

Stanford Linear Accelera tor Ctr
2 Commander SLAC , P . 0. Box 4349

US Army Miss i le Research ATTN : Eric Grosse
and Development Command Numerical Analysis Consultant

ATTN : DRDMI-R Stanford , CA 94305
DRDMI-HRA , Helen Boyd

Bldg. 7770
Reds tone Arsenal , AL 35809

123 —

_ _ _ _ _  - - - “~—~~~~~~~~~~~~—— - --— - - - - - -- - - - -  _______- - 



DISTRI BIJTION LIST

No. Ut No. of
Coj ues O r g a n i :at i o i i  Organ i zation

Towson State Un i versity 1 University of Wisconsin -
Department of Mathen iat ics Madison
ATTN : M i s s  Margaret Zipp Mathematics  Research Center
Towson , MD 21204 ATTN : Pro f .  .J . Barkley Rosser

610 Walnut Street
Virg inia Commonwealth Univ. Madison , WI 53706
Dept of Mathematical Sciences
ATTN : Mr. Vitalius Benokraitis
901 W . Franklin Aberdeen Proving Ground
Richmond , VA 23284

Dir , USAMSAA
U n i v e r s i t y  of I l l i n o i s  Cdr , USAMTI)
Department of Mathematics ATTN : Dr. ,James Walbert
ATTN : Dr . Eve lyn Frank
Urbana , IL 61801

University of Kentucky
Dept of Computer Science
ATfN: Prof. Henry C. Thacher,

Jr.
915 Patterson Office Tower
Lexington , KY 40506

124


