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CHAPTER 1
INTRODUCTION

This report has been written to provide documentation to
the computer code which numerically implements the theory found in
[1] for the electromagnetic excitation of a thin, straight wire in
a rectangular cavity which is excited through a small aperture in
the cavity wall. Because many of the equations and discussions in
[1] are crucial to an understanding of this code, it is assumed that
the user has that document available for ready reference.

This code has been prepared for use on a CDC 6400 computer
using the RUN fortran compiler. It is also compatable with CDC's
FTN compiler. However, for later versions of this compiler it may
be necessary to suppress the non-fatal error message "AkGUMENT TOO
SMALL'" which is detected in EXP. This error will naturally occur
during normal program execution and has no effect upon the program
output. This error can be suppressed by an appropriate call to
SYSTEMC in program START.

In addition, every effort has been made to write the code
in standard fortran. However, it is expected that a few minor modi-
fications might be needed for its use on non-CDC machines and with
other fortran compilers.

Chapter 2 of this document provides a list and description

of all input parameters for this code. Similarly, chapter 3 cutlines

1




the various information which the code returns as output. These two
chapters should provide the user with the needed information to operate
the code. In addition, chapter 4 discusses the function of each sub-
program in the code, and a complete listing of all programs can be

found in the appendix.
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File INPUT
Note that all of the following parameters are read from k
the file INPUT in the main program START. All input parameters that

represent lengths (A, B, C, XC, YC, R, ZL, ZU, LBDA, XPP, YPP, RA,

DELFIX) may be input in any system of units desired, so long as the #
same unit is used throughout. Also note that if LBDA is set to unity,
it has the effect of normalizing all other lengths in units of wave- ;
length.
g
N -~ Number of pulses to be used in wire current
expansion
IGRD -- Integer which indicates connection of wire
to one or both cavity walls.
If IGRD equals:
0, wire is unattached
-1, wire is attached at z=0 1
1, wire is attached at z2=c
2, wire is attached at both z=0 and z=c

A,B,C -- The dimensions of the cavity in the x, y, z
directions, respectively (note that cavity must
be oriented such that A<B)

XC,YC -- The x-y coordinates of the center of the wire

R -~ The wire radius
ZL,ZU -~ The z coordinates of the wire endpoints, with
ZL < ZU

LBDA -~ The wavelength (\) associated with the frequency
of operation |

NSM -~ Maximum number of terms used for the sum S3

CHAPTER 2

INPUT PARAMETERS
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MAX -- Maximum value of m permitted in the sum of
SUBROUTINE BADSUM (See [1], p. 57-58)

MAXX ~- Maximum value of m permitted in the sums of
subroutines GMl, GM2, and GM3 (See [1], p. 57-58)

CS,LS -- Convergence criteria for all sums (See [1], p. 57-59)

ADYAD -- Logical variable which controls the method in which
the components of Ge are computed. If ADYAD equals:

(.T.) first-order difference techniques are used
to calculate Ge from GA using equation (2.2) from [1].

(.F.) components of E; are computed directly

NWALL -- Indicates the cavity wall perforated by the aperture.
If NWALL equals:

1, aperture is in x=0 wall (fi=X)
2, aperture is in y=0 wall (fi=9)
3, aperture is in z=0 wall (A=%Z)

XPP,YPP -- The x, and x, coordinates of the centerpoint of
of the gperture, such that 51 X 52 = fi (see [1], p. 23)
RA -- An array containing the semi-axes of the elliptical

aperture in the X, and x, dimensions, respectively

EMAG, PHASAP,THE, PHI ,ANG -- Parameters controlling the incident
plane wave excitation, where
|e-jk°R

=inc ,— |
L L1

(r7 =4

-4
15
e
~

where ﬁe and k are defined in Figure 1 with
EMAG = [E_ |, THE = 87, PHI = ¢, ANG = u',

If PHASAP = (.F.), phase of incident field is referenced
to the coordinate origin (R = r) and if PHASAP = (.T.),
the phase is referenced to the centerpoint of the
aperture (R = r - ra). Note that all angles are input
in degrees.

FIX -- Logical variable which controls whether or not the
effects of the cavity walls upon the aperture dipole
moments are included (See [1], p. 54). If FIX = (.T.),
such effects are included.

- Sy TR . e
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Figure 1. Input Parameters for Incident Plane Wave.
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DELFIX -- Distance from aperture at which sums are computed
in order to interpolate the deleted Green's functions
(See (1], p. 68)




-

CHAPTER 3
OUTPUT

File OUTPUT

The program automatically will create the print file OUTPUT.
During normal execution, the input information of the previous chapter
will be printed, as well as the aperture polarizabilities Qs and

"1

o (see [1], p. 17-19). The solution for the wire current and the
22

total aperture fields (E H HT ) are given. For comparison,
Th? T1’ 2

: : W . sc- -
the exterior short circuit fields (En >

» o, stc-) are also given
(see [1], pp. 20-26).
In addition, several messages of an informative or warning

nature may be printed during execution. These messages which can be

divided into three basic categories, are described below:

Informative messages --
1. NOTE--W(I) INTERPOLATED THRU I = n

W(I) is an array containing P(a) for a = (I-1)A (see [1],
p. 63). For small a, P(a) is interpolated as discussed on p.65 of
[1]. This message indicates that this approximation has been made
for the first n values of P(a). To reduce n, increase the size of

the input parameter MAX.

Non-Fatal Errors --
1. WARNING -- DIMENSION SIZE EXCEEDED -- namel TRUNCATED TO n. TO

FIX, INCREASE SIZE OF name2 ARRAY(S).

7




This message indicates that the arrays used for temporary
storage in BADSUM, GMl, GM2 and GM3 are not large enough to sum the
series to tﬁe maximum number of terms specified. The particular
input parameter (MAX or MAXX, specified by namel) is truncated and
execution is continued. Note that this truncation could subsequently
cause either fatal error 5 or 6 listed below. To rectify this problem,
increase the size of the array(s) specified by name2, such that

MAXX) where ¢, = B/A and

MS1 > max(MAX, MAXX) and MS2 > max(clMAx,c 1

2

¢, = max(A,B,C)/min(A,B,C).

2

Fatal Errors --
1. WARNING--MATRIX SIZE EXCEEDS STORAGE ALLOCATION
The input parameter N is too large. Decrease N and/or

increase MS such that MS >N +3,

2. WARNING--REORIENT CAVITY SUCH THAT A.LE.B
A must be less than or equal to B. Redefine coordinate

system such that this is true.

3. WARNING--ERROR IN WIRE END POINTS

Note that ZL < ZU must be true

4. WARNING--ALL OR PART OF THE WIRE IS OUTSIDE THE CAVITY, OR UN-
ATTACHED WIRE HAS END POINT ON CAVITY WALL
Check to see that the input parameters do not violate any

of the above conditions.




5. NOT ENOUGH POINTS FOR INTERPOLATION
Interpolation of P (a) requires its numerical evaluation at
at least two points. This is not possible with the present input

value of MAX. To correct this problem, increase MAX.

6. WARNING--GMI SUM NOT CONVERGED ¢ 2

The value of MAXX is not sufficient to obtain the specified
convergence (CS,LS) in GM1, GM2, or GM3. Note that ¢ is the conver-
gence ratio at the last term and £ is the number of consecutive times,
if any, the specified convergence ratio CS has been met. To rectify
this problem, increase MAXX and/or reduce the se§erity of the con-

vergence specified by CS and LS.

7. WARNING--SUM 3 NOT CONVERGED ¢ 2

The value of NSM is not sufficient to obtain the specified
convergence (CS,LS) in S3. Note that c and 2% are defined as in 6
above. To recify, increase NSM and/or reduce the severity of the

convergence ébecified by CS and LS.

8. WARNING;-CAVITY DIMENSION TOO SMALL FOR DPLFIX

This error is caused by insufficient room inside the cavity
to perform the interpolation necessary for the evaluation of the
deleted Green's functions in SUBROUTINE DPLFIX. To correct, either

decrease the size of DELFIX or let FIX = (.F.).

File PUNCH
The program will in certain situations create the punch file

PUNCH. This file contains the information from the file INPUT, as

9




well as the solution for the wire current and the fields (ETn,HTl,HTz).
The file is formatted according to the PUNCH statements found at the
end of PROGRAM START. The PUNCH file will be created only if execution
has not been abnormally halted and if sense switch 1 is "on'. This

can be accomplished on CDC machines with the SCOPE control card ONSW(1l).

10




CHAPTER 4
DESCRIPTION OF PROGRAM AND SUBPROGRAMS

The programs and subprograms listed in this chapter are those
used in the code described in this document. Uniformly throughout the
following description, it is to be understood that variables (X, Y, Z)
represent T or (x,y,z) and that (XP,YP,ZP) represent ' or x',y',z").
Similarly, other program variables (denoted in capital letters) ob-
viously represent physical variables of the problem (for example, A, B
and C represent the cavity dimensions a, b, and c). Only when such
a connection is not obvious will it be explicitly®noted. A complete

program listing is given in the appendix.

PROGRAM START

This program's role is primarily that of input/output operationms.

In addition, it also provides for the checking of consistancy among

the various input parameters. Finally, it directs program execution

by calling the basic matrix filling and inverting subprograms. It is
important to note that if the size of the arrays in blank COMMON are
changed, the appropriate values of MS, MS1l, and MS2 should be changed
accordingly to insure proper error checking. Sufficient dimension size
can be obtained by adhering to the algorithms listed in chapter 3 under

non-fatal error 1 and fatal error 1.

11




SUBROUTINE FILL

This subroutine fills the matrix aa (see (1], p.52,63) for
the case of an unattached wire. The necessary values of P(B) are

provided by a call to SUBROUTINE GETUM.

SUBROUTINES FILL1 and FILL2

These subroutines fill the matrix aa for the cases of the wire
attached to the cavity walls at one or both ends respectively. They
incorporate the necessary modifications to account for non-zero half-
pulse and the half-testing functions which are needed at the attached
ends of the wire (see [1], p.50). As in SUBROUTINE FILL, the necessary

values of P(R) ([1l], p.63) are provided by calling SUBROUTINE GETUM.

SUBROUTINE GETUM

This subroutine fills the array W(I) with the necessary values
of P(R) to £1ll the matrix. It will automatically interpolate P(R)
for sufficiently small B (see [l1], p.65) using a three-point fit to a

second order polynominal in B.

SUBROUTINE MORFIL

This subroutine fills the matrices ab and Ec according to (4.7)
and (4.8) in [l1]. 1In addition it also initializes ad to ?, the identity
dyad. The necessary components of the dyads have been calculated in
SUBROUTINE EAP (through calls to SUBROUTINES EDIPL and MDIPL) and are
contained in the arrays FP, Gl and G2. Note that advantage is taken
of the fact that G,(r,r') = %e(?' ,r) and g (r,r') = -%HG' ot ) {see [1],

Table 2 and (2.7)1}.

12
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SUBROUTINE INVERS

This subroutine numerically solves the resulting matrix

equation (4.5) in [1] using partial-pivoting Gauss Elimination.

SUBROUTINE FIXUP

This subroutine fills the matrix QO according to (4.9) in [1].
This routine is called only if the input parameter FIX = (.T.). The
values of tﬁe deleted Green's functions, which are calculated by
SUBROUTINE DPLFIX, are supplied to this subprogram through the common

block/WHYNOT/.

SUBROUTINE DPLFIX

This subroutine calculates the deleted Green's functions as
outlined on pp. 67-70 of [1]. It is called by START only if FIX = (.T.).
Figures 2 (a and b) show arrangement of points at which the components
of Eg and E% are calculated, respectively. Note that A in Figure 2
represents the input parameter DELFIX. These computations are somewhat
complicated by the fact that if the aperture is sufficiently close to
one or more of the side walls of the cavity the choice of points in
Figure 2 must be modified such that all points remain on the cavity
interior surface. In addition, when the aperture is close to a side
wall, it is necessary to remove the image source in that wall before
interpolation, and then to subsequently add it to the interpolated re-
sult. Because of these two complications, extensive logic is necessary

in DPLFIX to adequately handle them.
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SUBROUTINE EAP

This subroutine calculates several quantities relating to the
aperture. It calls subroutines to compute the aperture polarizabilities,

and the components of G and r: necessary to fill ab and Ec.
ge

In addition
it calls routines which convert the exterior incident field from the
input parameters (shown in Figure 1) to the x,y,z components of E and H.

These values are then used to fill the excitation vector in (4.5) of

[1] into the array E(I).

SUBROUTINE INC

This subroutine converts the input specifications for the
incident field (EMAG,ANG,THE,PHI) to the corresponding components of

E and H in the spherical polar coordinate system.

SUBROUTINE CONV

This subroutine converts a vector from its polar components
to its cartesian components. It is assumed that the vector is per-

pendicular to the polar unit vector £.

SUBROUTINE ALPHA

This subroutine computes the aperture polarizabilities for
the elliptic aperture using (2.15) of [1]. It calls SUBROUTINE ELLIP1.C

to provide the necessary values of the elliptic integrals.

SUBROUTINE ELLIPTIC

This subroutine computes the complete elliptic integrals of the
first and second kinds of argument X which are denoted EK and E, re~
spectively. They are computed using the polynominal approximations of

2] . 591-592.
(2], pp 15




SUBROUTINE MDIPL

This subroutine calculates Gh (;;,;;) for use in the matrix

Jz
ac. It fills the array E with these values for p = 1, N.

SUBROUTINE EDIPL

This subroutine calculates G (;;,;;) for use in matrix Bc.
Jz
It fills the array E with these values for p = 1, N. Note that if

ADYAD = (.T.), these values are computed indirectly by first computing
appropriate values of GA and using first-order finite difference

22
techniques.

FUNCTION S3

This function numerically computes the function S,, defined

3’
by (3.2¢) in [1], using (3.16) in [1].

SUBROUTINES GA, GF, GM and GE

These subroutines compute the various components of the dyadic

Green's functions needed in the matrices Eb, Ec

and Bd (see [1], pp.52-54).
Note that these subroutines automatically analytically reduce the sum

that will result in the most rapidly converging remaining double sum

(see [1], p. 55). Note that IN, SX and SY are dummy arrays and the

answer is returned as SD. Table 1 shows the way to call these subroutines

to compute any desired dyad component.

SUBROUTINE BADSUM

This subroutine computes the indefinite integral of the reduced

kernel P(3) defined by (4.22) in [1]. The m-n plane is subdivided into

16




Table 1. Appropriate subroutine call and value of GEZ to compute

the various dyad components.

To Compute

CALL
GA(IN,SX,SY,Y, YP,Z,ZP,X,XP,B,C,4,SD)
GA(IN,SX,SY,Z,2P,X,XP,7,YP,C,A,B,SD)
GA(IN,SX, SY,X,XP,Y,YP,Z,ZP,A,B,C, SD)
GF(IN,SX,SY,X,XP,Y,YP,Z,ZP,A,B,C,SD)
GF(IN,SX,SY,Y,YP,Z,2P,X,XP,B,C,A,SD)
GF(IN,SX,SY,Z,2P,X,XP,Y,YP,C,A,B,SD)
GA(IN,SX,SY,Y,YP,Z,ZP,X,XP,B,C,A,SD)
GE(IN, SX,SY,XP,X,2P,Z,YP,Y,A,C,B,SD)
GE(IN,SX,SY,XP,X,YP,Y,2P,Z,A,B,C,SD)
GE(IN, SX,SY,X,XP,Z,ZP,Y,YP,A,C,B,SD)
GA(IN,sX,sY,z,ZP,X,XP,Y,¥P,C,A,B,SD)
GE(IN, SX, SY,YP,Y,XP,X,ZP,Z,B,A,C,SD)
GE(IN,SX,SY,X,XP,¥,YP,Z,ZP,A,B,C,SD)
GE(IN,SX,SY,Y,YP,X,XP,Z,2P,B,4,C,SD)
GA(IN,SX,SY,X,XP,Y,YP,Z,ZP,A,B,C,SD)
GM(IN,SX,SY,XP,X,2P,Z,YP,Y,A,C,B,SD)
GM(IN,SX,SY,XP,X,YP,Y,ZP,Z,A,B,C,SD)
GM(IN,SX,SsY,YP,Y,ZzP,2,XP,X,B,C,A,SD)
GM(IN,SX,sY,YP,Y,XP,X,2P,2,3,A,C,SD)
GM(IN,SX,SY,2P,Z,YP,Y,XP,X,C,B,A,SD)

GM(IN,SX,sY,zP,2,XP,X,YP,Y,C,A,B,SD)

17
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Table 1.~--Continued

To Comgute

CALL GEZ
GM(IN,SX,SY,Y,YP,Z,ZP,X,XP,B,C,A,SD) F
GM(IN, SX,SY,Z,ZP,Y,YP,X,XP,C,A,B,SD) F
GM, IN, SX,SY, X, XP,Z,ZP,Y,YP,A,C,B,SD) F
GM(IN, SX,SY, Z,ZP,X,XP,Y,YP,C,A,B,SD) F
GM(IN, SX,SY, X, XP,Y,YP,Z,ZP,A,B,C,SD) F
GM(IN, SX,SY,Y,YP,X,XP,Z,ZP,B,A,C,SD) F

18




elliptical bands as discussed on pp. 55-59 of [1] and the double sum
is evaluated using the convergence criteria discussed on those pages.
If the sum does not converge in the allotted number of terms, the

logical variable CIND is set to (.T.) and control is returned to the

calling subprogram. SX and SY are input arrays defined as

SX(I) = sink_x sink x' , k = ~71
X X a
and
SY(I) = sinkyy sinkyy' 5 k = =T

The input X represents B8 and P(B) is returned as SD.

SUBROUTINES GM1, GM2 and GM3

These subroutines numerically sum two dimensional series of
the following form:

o EE UV W
1 - mnmnmn
GMI-—_ & ———————r——
ab Y sinhy ¢
mw=m_ 'c c
n=n
o

where
sinhy 2z sinhy_(c-2,) , I=1
= i A -
W Y sinhy_z coshy_z » I=2
[ycoshy 2 coshy (c-z,),1=3

and
1 ;682 = (,B.)

. k: , GEZ = (.T.)

19




B

o’ am 2 2 2 2 2 2
for kx = ky i kc kx + ky and Yc = kc - k. Note that the

input arrays SX and SY are defined as

SX(I) = u(I-l+mo) and SY(I) = V(I'1+“o)

and L and n  can each be either 0 or 1. This sum is performed in the
same fashion as SUBROUTINE BADSUM and the same convergence criteria is
used. Note that if convergence is not achieved, execution is halted

and a warning message 1s printed.

SUBROUTINES NSS, NCC and NSC

These subroutines fill the array D in the following ways:

sink x sink_x' , (NSS)
x x

D(I) = F2 coskyy coskyy', (NCC)

s 1
k251nkzz coskzz , (NSC)
where

1 ,» GEZ = (.F.)

. kz-ki 5 GEZ = (,T.)

k = L By ok = LS (I-1) and k= T 1. This subroutine is used to
x a y b zZ ¢
appropriately fill the SX and SY arrays for use in BADSUM, GM1l, GM2

or GM3.

SUBROUTINE NDE

This subroutine is a dummy routine to call either NSS, NCC

or NSC, depending upon the value of the integer L.
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FUNCTIONS COSH and SINH

These functions compute the hyperbolic cosine and sine,

respectively, of argument X.

FUNCTIONS RSS, RCC, RCS and RSINH

These functions compute the ratios of various combinations of

hyperbolic functions. They are defined by

sinh X sinh Y
sinh Z

RSS(X,Y,Z) =

cosh X cosh Y

RCC(X,Y,Z) = sinh Z

L]
RCS(X,Y,Z) = Cos:n}:hs;nh o

and

inh X
RSINH(X,Y) = :i:—hy .

21




REFERENCES

Seidel, D. B., "Excitation of a Wire in a Rectangular Cavity, Part I:
Theory,'" Air Force Office of Scientific Research, Grant No. AFOSR76-
3009, Final Report, Engineering Experiment Station, University of
Arizona, Tucson, Arizona, June 1977.

Abramowitz, M. and I. Stegun, Handbook of Mathematical Functions,
New York: Dover, 1965.




APPENDIX

y
L : : LISTING OF COMPUTER PROGRAMS

23




-

a.

<

vy

<

r

a.

-

-
- =
- = Q.
[ -
Zao w
o« pr 4
Qn -
aC o
—-1I D
Da z
a « <
- L)
Dt (L)
Qum <
« aw x
g =1"] w aQ
2<n o <«
QD magN>=

Z0 akNXZWD
L NQw\NO<«
- a a@CNSS

6
PsRASEMAGy ANGy THE, PHI

9ZLsXCyYCrRyCKD
N
E
»
» ADYAD

—dad bt (VW
NUEQXE~ DO
-lQL QN W
AaBWO e~ a#
N aZ O ~IN0 # L
Od 0 ZQ O DVD # >xX
Al <. MN a® L
oI dw—=O# et T4
N OO0 Q>mM* ~1D
ZZ a O aNnH NI o

O anieZm qgN¥ s O~ & <ol
AXEX LA DO ~N# OIS axXW T aO
MO I ZOMOT % o) ak aN o
SNSarintN Z a® a0 A DAX X

4HMAXX /
XCsYCoksoZL,2U

’

’

Bs Cs MAX

FNOLAFOWY EENNULEQC O =L T a s I
X a6 NWASNSDSOTXNOTMXN#AM ¢ o XxXOZCLZTAWL
COIXZAA>»ZNIXOCA | Q=NZ#SNM akeaa aaan
L YCQdN=RALOONhw | T aa#®#d<NSIEO~N~OON
Nad I AP NN NSNS NSNS SNNO= (N # = WSOV 0 00

CAWYNZTIZIZZZZZZZZZOZ O # WOL- XN rtrdet~ DN M

T Z0000CO00CD~MOC® #

A=A UL T L L L T L L L X T 2T T wd# I d 00000 CZZTNMIZOROUMZOZOTN
AU EA L L Z L L LI LTI LT Db b pmpe o ) of o L L ) bt e e ) o () S Pt o e o oy
QOOW=COCOO00OCO A Og # € <<€ << LULWWIWILWONE Gl X dODULXOx Cag ke
cau«cuuuuuuuuuu::uqa:ccacuxxzzxzzm&mmeNumwawmm
o *

a.

*»

*» * *
*% e~ »
* * *
* % »
 d *
» » *
Vo (=]

2L

9520521

Qe
o= el |
(o a [~ )

- 3

=Dl o

™
N

N
N
Q
—
o
(&)
-
(S ]
°
-4 (=}
(3] w
°
o o |
- ~N
o .
(L] [- 3
- o
-4 .
. .
g o
WN = D o
oM M ®g
QO Ml
a ™M N .

OF= = =l




™

N XCoOV
aa N e~
AXZZ o
o aaaON
NS o o0
COOV=t=
OO IOr
L N ]

ol o e =1 ot

C.%IiA.A.XC.GT.O..A.YC.LT.B.A.YC.GT.O.)GDTO 18

)60T0 11

E.B
110

§+GE4N3IGOTO 12
111

L

op—m

E
1

L

- (=}

(8] - - Q

LY - < -

- (=] a~ (7]

'S (.74 @ b =

< (L) agL~ -

-~ oy - 2 = 4 g

w - ~ + a<g -

™ <+ -4 Z 9 %] (SL 34 (%]
— L) - @ X o e -
Q XX > L aX @ 4>

Q x (=] - xX<g O x - L+ a (%]
- « —- X0 dN - < |~ XU Qe
QX C €« T~ OZX - ) aX> =X
O e OZTX~ 0 OO + W Uea QN
-~ X ~OaxX X o ~O0X < QA >row Oae
x « MOXX (O XN« - » A I Z
o X AN XX o XX & N X O e aaries
= MIZaXME XNAXZTriXMO omdww >XI=N o~
o o « ord e 0 awd ¢ ad@D JUWNAO~ANAWN aTN

bty b= | O | N E =M Td NOOX MW
Dl #ONMQOririX#$ OV | # QUNNVI= o
orird T 0N VT Ll DR | # NNC O~

NEPCQUONS = | dQU N D% S~ § NN o (&-14.]

SZZZNNZTOL XZALZATZZAZNIZA AZIAZIXZA N EXZN o X Had H | Sl O
Bt g Pt P e e et () e et () e et O bt O o 3 bt - S o 3 P S et Z O o D Pt MO N DL T TN ™ o b
U X L E~ULE ~ e L i ldX Cd LA UL YO0 dUuLAdX 4 XULOXC OIS U 1O
ACAAIA VN INA. NMA NIEANNEAWUZ=NEAMEAUZ=NIEAZY X O TOOALVOM OO

23

11

12
13
14
15
1€




* * -
~
Q o *
= = >
- % o~ (- 4
*Q Q »* «
2w w W e = x
O = Ld - @®
-« =l (L] ™
-0 O « < *
~~Z Z w= b 4 -
*0OD D g <
O o bt 3 - -
= © e e V) e om om w5 3K Q
= Wed N el e e T e
Q. ad el % # DN *
[ o I o (=P & N X 3 >
w WL O ##nd [Ty
o = Q#># ~N A< ™
[ < | < | L L I 4 P - 4 T T ~
- X | X | » O<Jdwx *
- (O ITOoOXQ~I~l 3IAXZ # (%]
- z b=l CUISNSZXU P~ X IX Q
-l L4 NQ QT i~ -
< [ I WX s QB=~O>0L0r o
= (L] LWNW>>a. Qubk=n o¥* b
4 < AW U WarNnsN N ('S
IS b NWXAXAAOTLT ~>>w=#
[- % w WW2Z2WEZ~A « «X w
Q. -l Qs >0 « <W Zxvx O [~ 4
— > w << —-_ W W MW W 2
= 4 L) (&) > WNZN>WO OGS ot
a Q. ] - o a > N N0 G ac
- O [- % ~ ™ <a. WD N =gl DE# w
g aQa > [} - = aQ. ON W WX o - (-9
o anne= o ~ L] N D= =ZOZO0 « OWOON L4
a NaZ > - - n « Wa N0 O Z0. Wk
"© O T=XQ 0 (7] ~N - - el Z UMW X O — b=
E acQ o - . - ~N vna WXNNN X=~aWwoo | -
a Ta « X (=Y o o « X et Z e SO BWZWW | >
T b N - w - & aa -~ XX WAHAWND = Z o el (5]
a Naa o () . ~ a Xad ™M OFI I 400000 x
N aZ=: Z = Q (& ] W Xd Z W e L) = O J WO W W Z bt
a Qaa ™ - a (%] > dLX a ~ XTONQNWCIZ ZZW (%]
> eQQ o 7] (L) Wa o EXr<et ™ | | I || | OZ-ZZx
N > ade X b =4 - Q0 VU Zhu o4 (llwliwl | «xCO00X -
a N> a ™ X & . o X X A 6 QUOXOXOVOFLZOOVI~ X
> A0 bl 0y (7] [- 4 =mZNQ a C<AlWe M ZZZOVZIVZZ- LN~ C
VN X aX JN t = Q @) TAdQon ‘0 iiiim 2 bt Z bt <L LU L LU WL eI
a VX OWX.J - . i) ol OV At CATZZMMIZNZZZAXXXWO o
Z anTE=Q el ~9 -4 N i DOTE LN MO & OO Ittt LN #
- ZawOedgo Zw- (] aMNW & aONI N W 1dd<q o€ o BRI
- X DI L] . NwZZAJZ0 lhwem a QXXX IXXRAH # # #+ BOWN
- o tbon Q. &ML TZ aa *aaaaaa ardBietd® % rdddrmide ¥ O E o o
- A UXeD A~ WO Wa NI OrtetOO NI I XL XU L O U I 7 3
- AOALEALMO~ADO o OVOUOQOOCOOOHTDAINN N NN at IO N =
-t OO HZON O N SO Z o ptod O () et o v o v () o (O v Do ot s o o o e

U TUhWE QU tomey 1Y) > e e e s s s e s e e e e e s o o e

z =t = O QFEAIIITIIIA<Y4<4Y]S « AqdqACLACC<L
AQ el *ded TN A Z et ¢ TTHOOCVOVUOTTILIYTY oF oTISTIIYITEXT
A= bl d ™ el P QDedtiN= Nt ZZ2 ZZZZTTXUXAXAXE S I XX XX XXX XXX
O LU CIX OV I LO YV XXULDSDDDIDS00CCCOmOMCOLOCOO0DCOC
LOLVOLNOLA CWOLANMMONGA. A 0. O Q. 0. Oc 8- Q. U U U L U U et U b=t b 9 U U W L e e L

L ] 4

O™~OmN M O OCO~MNOmNM
COQmirdrd e rird NMNONOOOD
-~ N< o L Crrirtedrmird i rdesd  redeed =IO

26




-
~
™
-
- * *
~ -~ & *
~ -0 Q w
* * xM W S~
>= > n ez I~
XX - aQ =¥ ot
O X M o Weadad
Zre DO el T
i o O Z- =
OO OM e O # XWH
< o o Wnem oLV &

O xO # w»nd -Z00
e e WX e WU
# U LW N> N>
XN D *AXD [ =1 g
Ta O NXRXAN OUaZT
X Zu DT —de 2D
*+0n <« e ROF W= O
-a A QMkXE #Q0
qN W <« ZOodD -
W e WX EOWerd o 8 WL <N
QO XN #HAUNKE == ™M

* N a XWX QODNEt=iN o
X AM O#D wWiNOWZwZO
[--T.N] o - OO - O

it ZO NN I WLOW
oo vt ¥ ZUWX oW A=
>= vy W e WOOXWAN
AL WHE~ZX af =NWOEIX
q# X SO#QZT ol=rill bie
ZX i M= XWOTO N X
O B NN D x N~ O
Ot <0« DX —Z O
AN O S0OM We-EWwE wWweo
TN W WO V= xXxw Qa
et 0 pred JOWmLLIZ =<
*O w0 NEX~W O -
XN ODZNOWAILR VNZ W
W xXO Z#D XEXID
ANOUWd? AWODW o
#* aelnNQ N WHAEDS OO
wAdXNOWZMOW WZNrdZ o ZTrd oon
C<NNEWENDOW S X O =~Qk= N
W allDEXqmiN OO = | o o
AV~ NS XU T =< | # O
# o Q¥ XU #XOJIUWXW
HXOXUW XWNAOAD I XOLAD=m®d
"N XN «EZ O=LOCW o
NW a0 a=tMODOEMIS ST
WANOSOMR e ZONSNTZCH ™~
## N O ZIT=-OLX a
AR OQOXON NI tidb bt OZ
QIZNN=HOIWINNY # = Z =0
L L o ULl b o 0o 1 b 0og e b St
QLW (e oo popa N = Popo
WXL Al g XUWo<d<w«dg

QeI N IXTIrxwawTrwra

MriNEE XLJAXDLACUWNEIXOO
WSIOQLUONOOUNITxOOWOr-Z
LA L AT JVRE TR B Bk T VR I

- ~ e A

O~ N s
o S ©°o
MM ™ mm

305
800

-
—y
L)
(7]
b =
~ Q
g X
[ (& ]
- g -
= L] (- 4
[ S [ Y
(= 17 ] (5}
Qe >
ao= LY
N (& ] -~
Ew > o= -
aQ o (7 ] >=
T e - LY (%]
Ko ~N > -
V=) LY n >
-~ - - (%}
Q> w = -
an Q - 4
> o b = - [
N~ > o (- 'Y
ar < I~ = Q.
P  Wem = =z -
Nx aQf~ - - ~
a WO ae > > ~—
< e aZ0 - -« -Q
ot [ - RN g (= -
~ a M Q - o
-l <d - - e L
-z W At I Y -0 - e O
bttt O XX U o WeZ O w~ox|
('8 a SDXO CEZ | EwZ|~Z
Z T ZnN0O~ AaTITOD a ~ DX o~ o
wo Bl Z+p= o g ity
Zret XM NNSNUW PN = W euwON
N WEZZZOMANOM OO =R ———
Zemad COQ +Z# U N N e &

DWWl JETTAZ N N | = o rmiom NN
OEwECKELILTI AN MWD Tde =i 0
A=BOWOOOACLAZ N CO 1w | <=-TwNCa
gQQUMUUUOZZXUQHmXUOQQQGK

w
-4

27

- g —




w

LS

»

— =

- -t

- +

L] -

— [

v -

* (%]

Q +

x o=

(5 -t

! -

- -

- -

+ ~ il

- no

= + %

L -

{72} N

+ o~

- -y

- =

] ot

-m Qn

=] + <+

e -, g

wno Ealals]

+O0Z b £ N

N~ o han ur ]

QZo. Q™

-~ ob= -—rew OJ W

“«Tu Qe
bt L) V) bt o o Z T
LA B L e 11 4

- AP Q) al=D

LR b d

N WDV Z O

D OO O W2
OO0 | oW

-

- Q
-~ x
[ (=]
(7] -
b = - 4
L -
-~g (5]
g e >
Qe -
ard (4
N~ b3 -
=n - >=
o« a -4 v
[« 20 ~N LY
ard LY =
N~ -4 wv
a = w o
> (=] =
Ve b= -
[ L XX & -
xXr ) ~ =z
N Tw - z
ax - ~ -
=zn SN (4 x
[ aZ 0 - -
~— o~ O~ (=) )
el aad XM Q |
-l <d O @« -3
-~ ZW L I ) (7] ~ -
i XEU N oo - N
W & SDxX=~Q0Jg TZ |-
ZO0 ZVNOIX~-Ww D8 =N
wo Bl ON o N = ™%

Lt SN NLSNUO Wt o
—mwxzzz<29¢2a2aonnm~
=Zd 0000 O+WZ 4+ anmn
DUOAJNTELE=T X=TON Zdrt T oo

(% ]

- - -

~N
a

ZNW »
QN
xnu
- oy
[ =~

~CKD*S(1)

)
*
N

(J+1)-CKD*S(J))*CE

)
)

1) +S
M) %2

b Y
| ==
O~ ™
=WN—-Z
T o
"-aeNN
NVemem B
[t =S L)
- a

I)II=NP-I

TN «O0™T™ all=T
OXLXAZETOE U N TO flad ZVrdei~ t LT
A=OWOOOO0OKX~“Z 1 20O i w1 LN C ™I U~ O
goucuouauc:zxzzucﬁmmtuoaaﬂmaocmn

L el ™

N~




=SS e -
w
(=]
+*
-
-
-
—t
[}
[
-
-—
(7]
+
-
=)
+
-
()
-
(7]
-
»* w
Q (3]
4 * - (=]
(5] - - x
| -~ - Q
- -4 vy L)
[l | = [- 4
-y - o N
- - - (3] w
(7% -~ [~ K'Y > (5
+ (%] Q~ [ Y *
- * a o= (3] =
- Q N~ x - L
L] x wm L) >= - -
- (] [ - (7] - ~
(7] ] (« L1 ~ - = (7]
+ - ary - > ~ *
- - (7L g - (7] (%] Q
o~ - adm w ' * x
] ~ > Q = Q Q
(] (%] (7 I N b =) - x |
- +* a~ xX & LY L) -
~ -~ X < ~ Q. | —
(%] ~N N p =37 - = - - +
+ ] ax Y~ ~ - - = -
o g = =20 [S 'Y ° > - b4 ~
o N™ - - e aZ ) Y - ~— [7 B
- ™ - ~— o o O g - % (%] + -
O =a v N~ ad xXxm o =) » —~ -~
- e b + i q<d O o - M e~ e —t— =
I O e ~ - T Wb @ (7] - QON~HNZ | a= o
a O Q il XEL N o -l Vel | O o aX =0T
Z Z -~ wO - (TR a NDX-~aO b &4 | e dp et pdZ P -
a N = L] 29 ZVNOIxw- D a ~NNWwWw a NT +Qg
- T e el - u.;o Bl O ~N =N RwOOLVTN ~nNwW
" - O WO - = - e it il I WHttwr 9N U U U H™ o i) on
b B I b o 44 4 T, ] -mwzzzz<zu-m...a-¢o~ | NONW mememen =) | T =)
e 0| @ Gt o —Td QOOWO +2Zw A UN wdZTVed Qo 4™
O T o g = Bt =D = e ) et O DUOALETITEAZT N QZ -t ZmmN a6 6 ol a™ a o
(A L K 44 ol ) CTEAIEIOEF N AT Had ZDed N AZ~NZ N O
APk Vv COW-QZ AX=OWOOOD0OD<KAZ I EdO N v wNw www O -
QN JT VO XTOW gaucuouduczzxzuowmmcoooocﬁoooc
(7]
o
MmN - -4 O

29




w
(S ]
+*
-
-
-
)
]
-
e
—
(74 ]
+
-
- -
+ p ~
- N
o )
~—- *
(7] [}
g )
» w Q
Q (%) x b=
x * Q > 4
(S - 'S > o
' - [- 4 -
- -4 -~ a
- | >0 Q
- by ND= Wi
A = LY - -
(7 -~ b {%] ~ <
+ (7] I - -l
- » LY >= Q
- o ZJd (7] a
() x = - (-4
~ (%] aa -~ - W
w | [ Y. ~ [ -
- [ aQ > LY )
~N o | -X v >
) b (70 I N - - -
] A Oad - D =t
- + [« [¥V] ~ (7, ~
L 4 R - QQQ ~-— - = L]
Qo n N LY 40 > ] ~N
(=] - <+ (] =Z —d (7] ] o
[ -— o= Pago - QO O W -
Q O N™ . b L] Tad Z~ Z v - |
(L] = & ar o ~ D  Steied g (=] T
(= L L] V= bt Q LD~ -0 z -
-t O i~ aw > - WU ZN o= a = » a
Z e - OO ~NO (4147 B 17 = 20T =% Z
«a e - VNu=N Qs QUWZ M+ - noaQ «0Q oty
~N [ * won Ol o Wi >ONaded o Qe | et T —.
Uepm ™ T NDUDITO e TNl St P U ey O > WO
=t ] O™ | DUtmon Demtd T ZZ T o~ () T CZNAQ0 ot | WDZNZ =il +Q 0N
O ¢ A+ °| ™ atd abitdpeQE =t & FOQOUOZ #20 NQ W XUld+ON+ =N
CNZ O Tttt ™) b @Y pmfuebe D) ab= D DE=IT WA 1Ormio | JOARDZE I+ ZX™ o
Her 10~ Wbt D) Z LT e bt b e Q OXEOEII=ZNZ ZX I =il 1 XN n= N
CrilbC Vo wwrwCOCWw-OZ XQOCHmA N A O N | Al WOV I ~H-w O
Qi QI It FITOTOLVLVLXTTOW guaucoxzucﬂxunxrxm& ZXTOIX O
(7]
o O
MNSE o~ L ]

30




-

*

@

4

o

-l

[

<

L -l

x o

+* a.

(-} [+ 4

+ w

- e L 4 =

- o= ~ =

L] L * -4
- ~ b3

+ + + [ %

Z Z - Q

> > - (TS
* * .

S =T 4 (7]

x x + —

- - = =

= - > Y-t

x o * Q

g Od = -9
v nw x

L ZN [ (4]

X XX [-°4 |

— - >l (=} Q

O ON (7] =

Q O~ + w
-l 2 -4

< AN x o

LA X -~ Qo

QO Cux (L} =

L VO (4] *

I I #x = - >

- e (Y < (=]

V) XD A * - o~

D) | Wild O M -

[

Ao Nw\J~-Q=UXOZ
NIE-NIBOO | AN X~ «
HMUNMIOQOUO+X~DZaAX
Hod Ny XN =D X O
ZOIZIOVU W 1 O Z2vwux=-Q=
HONODAE XXX Bl N W

-
~N
~—
x Q
a x
- - W
< oJ -
o <« o
-~ X e
-~ T O
Zw @ >
QN X o
LY a W T3
a e o X
New « o (=]
O o J [
aw W N (=]
e O @ Q
QDY w = -
aa « W [l -4
- a O ~— °
et A I ™M -0\ g
aw N aZ [l 18] w
(g [- 9 | - a™S i o~ °
XU Q W~ Qo= o bt Q =
aa > QZf~ U r e a [~ 3
[« PN -« aa ® % e Q, e (4] e §
—ed QA Z~0 [TTh < {VR 1] - = N
-l AlIXXANZN- Q. O.Q. % o~ ° oW )
HANAOSE NN b ed d o P N 0 o *
WE awOd | qCLIWOO ® 0 0 emon o~

U Q) el o HUROR P NONOOO MmN Z
QTOUOSULE= o ZOOH ddZZ a o 0Z a *Z o
T a0OUXEO ZCOLOOWUWLW o & ¢ oT abib= ok
ZO=EOW>Z oL | | QOQ et O rillrdew irt~
WO QUUWINC™=n U N NZZww 0 Z0 2T
ZradE NN NN N omomamamemen I U HUOH N
PNAUIZ Z 2O ot g O\ (1) bt b e bt =D s s, O, Pt s O Yot o 22
ZL40000 W ZZTZ a aa -0 = ZX
SWATSTELEAOU a o arciN\IMOIM a at= ab O oD
QEEIXEZE )l 1|l reibip ZTZ i e O
X~CO000dUOwwww ww QOwwl Owl.CwwZ
gOUUUUUOUQOOOOOOQQOOHQOHQOQW

[7¢]

-4 MmN '8 O

31

- — B

P




$»C,8B)
TIGN AM(I»J) B(J) = C(I) AND RETURN
M2) GO TO 1

T
A
r
G

MATRIX SIZE EXCEEDS STORAGE ALLOCATION#

(]
"
—
-l g
-~ o -«
- - n -t
N - ~
x O x
- X Z <
L —_— - [ Y
*O X X v ~
—ad X « -
+90 a # a —~ O
X KX~Z - -
*OQ X =X~ ~ (g |
(7 ~ WXX -k
(7] -~ NEZVO~< DO O D
[ 0 = | W~ NN = 4
a =W aQ o » e} =
Z ~ O - ZNZag~ aal O -
Nomonamen Som. o~ - a =N Z (1] o
oy omygom Z = o o=l @ L= ~ - <
AXXXXAE o o 0. OO Ori it o~ =
XY aX a¥ XX~ Y X~ | Z e,
X ek X X ™A X aXE = O O
e jerp o QXX - A e Ll *
NoEwTOO N XAl N N on . ~
TLXCHPW Xl T N + o T ~
g LD ¢ wen | Yw ™ O [~ =] O Ow
wOwOwd I VmwewQOW - et ) i ® o=

- WA ONXOdddg O aMO N =O N O™ UNNE © N T - Z
FWJIZZNO0 XO0<4dX«X MU o=t Yo F=Z0 IO = X o

DZaWs O

OmeEX = QA0

O O

OWlr 00X Ja X ~0dOr~a. L SEZEX 2
(-4 ¢- 4 ¢4 Lo oL Xled = i Z Nt T Ul b pt Lo~ = O
O O WERWw-OWOEwsw aAaD0ODe LWxOSwWZ

ggtnmuzcthnamu»muuc»w<<hwxacmcnuam—w«ncmuwnux&unuzw

Ll 4
@

=]
w

L

-
=4 = o o0 o =
o —- N no - o o
0 L) o 00 r~ r~ -ty




>
>
-0 QO
NGO X
- e O
rx aed
Y x<
- a3
aq<a OZ
ad> > a
X~ [ =

X anNnZ
O = aas
O a W~
O axx Q>ZM=
LT=~O aaa-e
O=~I Za~0
. A NXXZTP-
-l
Ol Jwd|
IT=0Q ol e
QOOZXY W= o
a >Nxaxo
TFZIZO =~
Q3ZLQZ~

FIXUP(Q,MS)
A
S
/

NE

(%]

- o~
-0 ~N
L d - ——

~ > WU, N

QO XXOUw

VA>T I XX
CO# <OV >
Q#* =OQ# # OO
T ~NQ# ~~QQ
L rt % Wed\ ¥ %
W o WO o~ oo
WEOLAOALITEN~
QA JJda Q, o~
—ed L LN A XX
AP X Q0.
+H#XXO | |
UOUL ¢ s a
Ol QO e | |
I B B B B

Lo o s g, sy oy oy, S
JEN N NN N Q= O M e NN MO
MY UWNZZZZZORNZIZZIZZIZZIZZZ
 LZT00000 WX aaaaeaanaX
DHOAWETTIET AU I it INAIND
OKXEXIXEIIITL~ WX ZTZZZIZTZZZr-Q
WO=OCOQOAX O wwwr wa e WZ
g«ucuuuuuouuaaoaaaoooa:w

-
-~
-
<<
>
LY
-
~—4
A
>
(%]
[
-~
-4
- S~
-l > >
- (%] >=
« - (8]
= - Q
< (o] a
- - >
a. = (&)
Q. (] a
> - LY
EY - >
Q. 0 «
(-9 ~ (4]
x @ Q
- (=] -
> - >
(7] - L - 4
- 0 (S10 ]
> hd --Q
] < - e
o= g >4
ZN = ZzO0
- xOoOX -
al. O A0 L Q
-l ~ I aa . 4
W > aXd~ ™ >
Qw g9 LNON- ~ *
- a = aZI N - . m
N o~ M OO Q. N -
O ON  ax~u N o~ o~
Wl o~ XY= ¥ Qouv -
O XX SNSNO$ « XO -t
e TU>»>YITNZe—~ . WO -
Qo ONIDXED> o Q s o~
OXZOIZIVIDIM JdwednZ |
W X aSlhnNBSm=-WwXWow -
ZX ebdem NN N NOA O JOO® -

WY ANANZZZZAaNNAa#+#+uy aa <«
ad Z2=-CO00 NWEXXZ ¢ caaxE
DSALWXNEITIEIAC vCONONOX>Z 1
CEASTOZIID N0 02NN N d~
U SWm OO OC«IZOXQoa oA WO
guzo AL LCLOL VUL N = -

(%]
-4




INsSXsSYsXPsXPsYPyYPyZsZPyAAsBBsCCrSA)
IN.SX!SY;XP:XP.YPDYP’ZloZP’AA:BF’CC) S8)

~
~
Q
[
Q
(%}
(il -~
L ] N O L 4
DDl o e N N o "3}
3 3= = 3 (=] ~N ~N ~N ~N N
ot bt et et w o Q
—— o« =0 =] -0 Q Q
<D o o > Ot = Ob= = [
<DOOQ - WO [=] QQ Q (=]
® 0 00 o =0 (1) -0 9 (L]
wwww Q O~ - N~ - -
(L 1L P B ] o D o D o o
® 0 0 0 AT o . [« BN . °
e ed d JC = W= T g wa (=] [+ [-- ]
—d W= + eI W . W W W Q ol
w QLOQ+ +WXX eXx . o> . e+ aADCLWA
L 4 L 4 Q 4| | DD DD+ LA DO+ A NDAN>ZV | QO

+0000AA.00.>X N NX LA X XANIDAI=> A >=d= | 4
BLOODVLCOLEA 1 B N 1 D= Do 3 Pt bt g T St < Dbt | Do Gt bt QI et | DDAt O M = JVIN I
WPl Rr= I NDODd D e | fwDewer B B ) ) ) ) ) arotpmgd T el B )
COOVCLEOOVA® 11 33> >= b b L U XX > WU VN b NN NN L NMNLNNCUWLNONOC<C<m <

CROOVLDOVCDN i et e g D D= g I Dom g Jow 3 et S D (D $ Dom (D D= LIINNQ
- ~N ™ L 4 no
~N (22 <+ ~N ~N ~N ~N NN
3L
- - g———




sYPsYPoZPs2PyAAsBB»CCySA)
PsYP,YP»2P»2PsAA»BB»CC»SB)
2YsYPyZFPyZPsAA»BBs»CC»SA)

L
™
-~
e
1*9]
o Q. > a4
be) ~ »xQ aQ~ - xo
~N - a~ ] ~ a~ -~
w o~ r~ o~ oo Qoo ]
(] Qe ") oot anND +90 o >t
[ - > o >= Qe —_ o o
o - Q (7.1 - Ve Qe o >4 [
(L] <~ - ax o ax O -x - N ]
- va Q 3= (L] 3¢ - - (o=} o~ <o
o | (L] (7 17%] - o -4 (T) ) P
. @l - [ | 3 'y . (.- ¢ o= o o
[+} N« < Z0 (=} ZLOo i @ “Q o
Quw - < S e b A"V |~ @ ZH Je
Qe * % o Q. -h W - o L4+ 4 QO Lol SV
(X} - O e o W= <L QU aLx QNG W= > - o0
| Dot NS ACd QO | Jd| o ®OID e CdOwd | D dl
Qwuv | Nl ot . < WA m™~Q, ¢ o DNO HOWS o @O emiOCLUA.

Nt 1 AAX>OZNICOAXALOO JNCHR X XOODOO LN I ANDOX 1 OB >0 0 JINQAd> D>
NI ) N Z NI ) GNP ) W NNl Nt WUN LI Id NN~
DU H N it O Kt et  CC LU N~AOO A DN OOt ) e N ~I(O <=l
VY0t 5t 3C S 3C D (D) L2 (D) (2 €+t O 2 D LU D 3 et €3 3 LN D QL N bt bt NN © (O S D= #emt = N O LN QD 0t

27
9
1

no ~©

26

35




2Y1sYP»2P,2P»,AA»BB»CC,S8B)

NoSXsSYsXoXPsYsYPeZPsZPsAAs»BBy»CC»r»SA)
FOINsSXsSYs Xy XPoYsYP»2ZP»ZPsAA»BBsCC»SA)

[- WV} - =4

xQmo - NO Q

asnN N MO ~

Qoo Qe + < e 4"y ~ - o
xnNQ + 00« - - vt - 1
aQb= g < -Q

> Q Q~00V ® oo (o] >4 Q

L NXO - @ - r~ P - S=C [

asr o NSN=BN ™ [on [o=] n Qe [ =]
>xnO -~eOX & © QO (T} +unn (T}

0 o Qg oXrd ™ - - <0 -
aLO VWS N D 'y @M e L <O .
ZHhW | =ZZTQ N uded > DO « L (-1 [~

T o <+ o200 O DLW e e (1-9 Qe da>d .
N>QX ONEX O O HOQ# I == =X OQu®=OCQNX - (=}
< | O rwdDO Q B >rQOLO Jd) ~OLX ) » H nOXDA ~NO

a * e VONM O N ONDOSMNNQS ¢ e X o o QT Cememem | Q X o

> OO AN A XMEI  mdF ¢ ' ONeON NA > A OXCOC I NG | X | OO0
NN NPFrdlt U A gd~O W Wi DIeaweawd i~ i Nbrald il #wward i~ =)
N DONCDU | mOVCAULIDSCONNO>»X> N hib 1t LddCC<a~dX>D N LagIO«
A>NOVNEX X O A UVMLOALNNOAOOR O X AMONOVAQUNTTOXC-CNOL

~o
Ll

~eNd
o=y

28
79
16
19

36




U] r~
o >

-
Q -l (=] Q
- > " ~N ™ < w - -
- Lond r~ o o o o Q foe |
= +0 et el [C) D
-~ -l Q L) ne o (=] o - P
> % Q>0 e wdD D = | b= ~N N
= SO S xXx >>Q o o a M o
Q~ N b QO bt rplD (L (L] (1] w w
*>n *NJIO -~ e amonon - - - z =
L (=] NNX o O N A aa®© a o o a o s aa .
<O LNI=g a © XX =) o X . e = o D X> o
a<o» * )+ W - O e e e |} O [~ I - | > || >
CwE «A><d< QQD e« " A WWaA MWW <€ W w @ w - gD -
=g QO VORI o D MO AP Dad ¢ «AO » O ¢ DO o Q¢ amO+
< ) LU K7L R N b ] QO WO | el e e $#Md AMD T ATFO=~Ne#$0OD
QO CMEmmamNNIN AN QN NO~TECXRXAMAXNIred © XXX Doed ¢ >O> X | o ¢ Xx

NANS I NOE O N XNt d COCQOOI N NCH h | Cre tt NS 0 | Ot h IO
Y NIl D X ww i v | werw L el el ey el i W e~
Ariat N X > DNNNNU O e bh © o i XXl e XXl le b NN Sl NN O e NNO U NNOUWL NNNCL
DAN™D T TUNNQL =ttt O O OIE 1ot € ot bt € bt bt g ot 3, D) et P8 2 (D) Pt et Jom €D S st o (D) bt s 3¢ D= (O W

20
13
50

5
92
93
94
95
96

3

- - o —————te——




3)/0
/7aX(

1/702¢(-QY(3)2G7+QY(1)%G8)/D4)
- (QB(3)-QB(6))/D3) /D4
QB(5)/0aX(5))/D2+G0/QX(2)/QaX(5))

[ -
(= =3
N
[=1=1'3]
NWwmw MX
o (D
menC MO
TO®* O~
Rade i
aonN -
T~ o
® o * % X (S
o o o~ ) <+
- Q- o
[ ] o —aren  WNONM (L]
[ [ MM  m i) -
Q Q QT ~X *
(L] (L] - @ FOO -~ X
- - =] men N x
N ~N - -Ne D~0 - +*
e . qrmonenon e FONO « M=} =
w w TN OMADNG | =~ O x>
F z | weowrwew JOw @O + WL O>0
a ° Qa e OVaXH I =g # Hemed T e D= >QOOQVO
> b ] > o T DT TmemnTOwwT atd W++ N
(] = [t e ) ) ) ) O ) Q@ Q3> |~
L3 - -] N Qoo wre | T o1 QO +XXQ=Q
< O+ @ <+ QrG i\ Mt X XM e foaw ¢ DITU>>OOOCST - -
#00d ARDad AV NeowwowJO#HOwND 1 +O0QQMTMMAC DI aid =<
© o> Mrid OXNINXI i M) | | Nl H AN=OQ N U ~tinw Q. Qo 3C et et C b bt < DL
WA | Ortt (NG 0 | | DOV T DO Tewr 0 8 3= 2l et (D W DDLU M=t 1 Ntk W 1OV

W Hbearllyn WhoarlUd i W= 00NN E NI i I=IIONI= 0 DD N dadN 1 W
NNNO L NNNSLNNNACBANNICODOVOULOCOVOVIVVA. =X ==X >NdD
14 3% 3= (D bt 4t I D=4 e pt X > O QT O QAL O VOO OO T OO OICIL) CO LD I D et et et bt bt bt N L O

O vedomd
ocne

97
98
52
53
49

38




Lo L o
o= ™ >= >
Q (- 4 o Q
* ol ~ * o m * 0 m
>~ t Y] >~ xmne >~ o
©w aQx OO »n QX SxXO VnNoxX ~
x +O * a > +0 > a XO>H$+Q >=
| X |- om > + axzwn ) I1x) > o
O Qe N0~ O~ # OO~ (=] *
okt HeiX | et O | & abitidp b * - xx
>= > rder X | WHKMrtwr X o MM Nt~ X~ X>= O
(=] Q IXmQAALUAIXO N >amQqN>>A X | XO 1 X>>QANNCCX XX+
& #0O # Ot Qrt DX W Qb Jotwr T > QR O Um0 T TX>* +wX XD
L >t OAddri bwh i | QU b ) | >+ ULOW Sl | | XX ® | L

<* |wa WA ™MA>XSNRO U AMAXE~ANFOQ I NmA.AX~a.00X X+ MO
DE>QAN0 ¢ | ON OO T LUIC T > T Tt > D AU N Mt O T3>  STX XU W
W NXHD NN WD
WO I=CI NI 2D T 8 A N MOU LD it D= i MC U e bl DI i} @I D= XX I NS
A>0QQUV>CO0VOOOXO XX LOCAQX IO XULOO~MAOOX I OO YXXL.O

=@ NIE=C U D= NN I

14
15
30
31

40

39

41

H NS LN Y D=

60

61



LX*WARNING--CAVITY DIMENSION TOD SMALL FOR DPLFIX*)

-

"y}

o

~

>

x
«©a
[-"€ 3 - - -
N o - > — > > -n
>=m >= o >= Q = >
Ql (=} * e~ Q »* »* Q o
»m © » = = » >= D= * [
xx o = Q b g Q Q >= Mo
Q~ Q + O Q + + Q xa O
® e O + X - + > > + S
Lt N= x aQ o » (=] o x o XK=
O-00 Q *» O Q » * e N >= QXY
% O +* - * > > * LY Q * N~
LMo > Q ™ b3 Q Q x ™~ * XEZT~
MO et Q + . a + + Qo N >= SOVO
|+ ace +a o O + -l eeod +oxk o Q~ T +++0
>0 -~~~ NS W NS NS NS NSO $O OX>TUird
xXO0Ww @ NNEVVNEG ¢ NI AONINNIE =NITNVNXX | «<XZT o>~

Wikem 'O NN #OX QL ANTOXIC U rOUVNSOR X QX AOOOII-C
cawwoe XNt | | e DXImpmt | | || XImp | W | | B XCQOCO | *
NN = €| | PNELCH-EDN | | X LAt X DA D | | X LNCAXXE#O N I WA
3= ruttt QD Z A TN N TN TN I TN I TN TNAMI> TN NPT N MDD D=
M et LN N NN N R NNAN= P U N HAN NN U NANE N NN CLLIZ— 0 1t
ol U a3 NN @3> | DU I AICI= 0 O @XM i LLUXI=U | NLOOOU >
S QOO NUL QONNENOOXN=O O XNOOXNOXNCOEN-OOEXXVQAQm~O X

N
~~

62
17
18
70

Lo




NOX N X>ZTO

- AL Z=O
AW NCEOOVOZ
xaxxvoaQow

HHTIEIH I3 E HITEY

- Q.

b4 - <

Q - (%)

(8] B L

- Ze~ = = o

N L) -4 Q.

9 LS - LY

£ - i by

] -t O b o -~

(L] - e o (-9 ~N

L) Nen - LY

a. N - w (]

w aw W - LY

- -~ a Lo (o] w

=z - - L) - 4

- -—a (L) ™ >

w b 'S - A as [

LY oM a M N (- 4

>= aa N aZ e~ W

(7] -\ o D a NI a.

- e O CDd<N NN~ 4

> - = AELXZ -~ al~ &

(7] Qoed & BUWa O o @

) ha G Zam a>0 "

Z Wemaxd oadZ ~ITM~ w

A QS MMM CE S I ONM Z L~

e arter O M o | [ [ 1 S S )

ANNSZTZ I NONX & X o OL aded (]

CAOUWLS O N =S 3 o - g N a

WET & AaNNX amI O -t~ BN N
BUUWIZT T 0l € G Ut )~ <CaZZ - o

w COQQVLINImSNS LA a o T

L e e ey T AT Z 0N =N o« -

MEUANVNZZZZZT I d OO I | €~ =2

—OLJZZZO0C00 Tt AW b= o o 0T

o g
Ll LT3V ]
- e

‘A ACA .

D= WUWEEF E XA AAAZTZ XA dd OO0 1 ZOXN X XXCTO
COTEZXIEIILT bbbt § N~ B0 HNUZTN 00NN~
AOC It e COO0O0O0C LKL L= BI U =X ==L Q0.0 >>ND A
gJUOQQUUUUUOOQOZZZZJ’-‘H—GGQ OLZ Wt 3¢ 3= N QL QL LD >

(%

L1

- e — —




»

" o~
~
: #UWx #m
[Y=1=] ]
<D™ WO
~ o [on)
* W= W
- ITZ e | &

# =0 <«

- - # o oX ®wJi#
~N w -“SO000a “«AN
-~ 7] POl et W O W
x < QWL LAXx %
Q. b =S B ®* NWPOX
- a. -~ QOlnad w4 |
L4 -« »eZ |l OON<
- xx WENO Q.
~N - - NNXZI Qund
-4 4 o —tif W b= Z LWL
N (=] I VI3 AL = O L0 3
XZIW O LY ONE Rrt Zh=
aga LY a O & aridb b= LUr
> ald w Z2MM XC<Xd &
XTI O LY q 0 NN
a2 o [ OOD>rtrlD o
XMw o ™~ w il N X WECO
XELO O - COWWE# <XNm
- a2 P - em =y ) b o-=od Wl
Tod > > > I w [ weroox*
aNd<ea 0 " n o %] < WZMa. g
- aad o a & o < Q < e WM
dQemg X >x x W o = OC>J00~0
adei O w »n I Q. wd D= QL O 74 o Ll Q0
W ak=l - a LI o lalad * * % W N
Gdw o Z 2 ZT eao -~ NN DKo i bt U
-t Ty Om® oy OWXT . NOW EOWNZ aZX#
< ad o a a Zaa D e Q## Daawd | WO
aat aQ. Q. Cerd N Cp=p= [ W omen EONOQMWON |
G & =0 O awX Qe medN] O ® b ¢ I
<A o =~Qa a Vaa -0 = WOOLOOVWT
@ BdT ™ AU W A«OO Ow ~mwwe amM-Z~ZTZoa
Zhltmer o > w EUWUTem Qw QOO AW~ di~Tl)
<ol o U LmnmOAZOWITI ###R4+er #«
TN ULO aBNOA A =IO d *AX aait# ¥ X OC w2 U3 %

- Mmoo OO DAt Z ot O ZZCOC 4 ¢ ¢ 0 o mulm oonXx

Nt O =t NN Lt BO N a0Q QIOZQ0O X e 1 ONNNN - e e
~ E 4 L4 z;un-w::u\:z-uuz ol b bmtne N W IIZD—<><)— Nl o
dg<d< .<<<< [ ey e - e wri TN N memam XL CmnMNGM

x:uacoxxacazzZZJMhmdcdhadarua0h—~~mst**tmo(t-

NHNAEN 0NN drtttttaded el dluweadd i~ =NIZZZ=UAXXETOIXOQ
AAXNOAAAX > AFXX H <O N LSOO dCS H MULNO>-ww WOO 00O ~a.OmZ
HMNEXONXI>EEOAAL HVAMIMOOVOLOVOVLMIOO O W WAL U e i ¥ W* W W

L VI TV T B

101
102
103

L2




-l
p

- «
= =
(-9 -4

- -
Q. b <
b = a

L) - -
= < I
- - (%)

L) w *
a Q. (-9
w - ~

- < +
Lo o a Q. a
w wa v - W

a arnN » a L) -
Qo Q o | ot W o <

- wma. (%] a »na.a a o~
| a> N » - awnNnQ W ™~ o

a = a Q. W =% a wi~QO
<N VA N = a Yaa. ad KN

aw aXxX O + w eww - a0 a
WX = 0N o ~— omp | g SN
- W -~ - (%) Seitna. o T oo

T R oL o i Zwson QA I
ZAXCO o [ 2. £ £ 4 o Qwat® # = - alried
- WO [l =] ~ QL O O #= omn o o LY O Wik =t T o~

TS D P ) s o b e Q. Qi ZOVO# ZMNx
WOI0O Sridk=Q OZZTVaXxxxa. woo® % - w O
ZFINNS N % W O it (O e e X N e e L T P~
NZZZUA=QAOOM# NAOVZNZNwZ NI WU} Z e NQ \Jomom iy (N
—-Z000 R & 8 L' 2 R aAal=lal=0 X 1 =ZO8 W — Z N UN
QUEST At XX AN | WITTHAOQONOUXD DUWEmemaD Dl A=D1 C
OLZELC=Qu N WN I NN~ CEXTNN=0O (=0 ¢ = o bd- -4t =
A=OOOWAXG~Q || FQl=Qi=rQ.O0 TWZ O LT X Wil 1 # TNT
gouuuaou«ua:ww::mumum«w gcumwwaw gmcoma3~~¢
(7] i wv (%]

-
43
e WU




NSNS
NN
==il0) )
NOYT O
or~oo
COOr
Lalnd 2} 4
=00
N il
-0
OO
o000
® e 0 o0
S af N
MO0 0
~ N
~onn
Dl s alped
VT
nmMmmMo
NN~

EEs» FKy FE)
)
F
X
4
5
9
6
1

- e Wlld °
OM wib ™
N N - A OISO
b e O -

-ed € Q¥ OOW *» W~ 2O =N

N xrad WO -t N W o o0 0

o ad i O d B Udom W N * o ZMNNNN - B B o ot P
e Bd Sk | WO Z o= N T —_AEDOC XD - T *
Nrdod | o Bl ¢ #H LAt 0 0 & - 10 S DO+
(D W I N AU SIS D somem D DU L L o o o\ ¢ o+ b b daA S
AT w b= § SO Nt = XN == O QX pmriardrd 0O BAOJXW W X
NHONNULEXWE IO (WH | wwwuZ 42D € £ & SR AN N RN E-N NN
e 1ol b ] 4- JITISTRINE £ {VV/. SWITIE & &. 477] gaaoc=>~3aouma3aa¢mww

(%)

«E-3)60T0 20

EXRTX
* * * ¥

o o o (N

E
9
2
4
4
1.7Y)
38629436112
I=1ls4

20

Ly




- -
Qo Q
w wn
- Q a o
~N x W W
- - a o
b -l o @ «
Q. o L) LY
- B e < ®©
« Z0 - a o
L) Ll o w Qa o
- e Q NN
=) aw (] a o
- - ~N NN
> <= L) a«a o
-~ aad ~ a o
> a w~N - > X
N a = N a o
a4 - d ° o O
X~ < (= ] > X
"I al) w L) L)
av aX o Q o
Z e ~N ax (] x >
o o aadd ac o [
aed [-NTT} 9 (= BENS |
U~ >Q a [ xX >
aZ o al) . a o
b L aZae o > D=
-~ o xwao o N n
-l SN ax . OO a o
Q.- WO Lo =3 X
ot T ] ] oown v
QW XOWIs . OO e o
saxda D Z m~=ZT Z
Z Z=0Ounax W & MO -
wo AW * - 0w -
Tt NSNNSNS Q&N JIIJE X
N ZZZZZ X +=UWUWE OanZ
=Z Q0000 ¢+ VO Q¢ = NN

MUWAE L TELXT O I Nt + O IOl | =D

QELCZTIEIZ INS N Newobdd il =0
A=WCOOO0O0A N LOO N LWLdQCOw WZ
gczuuuoumN-ch—uuwumwuw

[}

b5

)sBUM(1),ALPM(2)

N)

(=T ]

= -
=N
-

[-W¥TP

>0 =

(=Y~} o ol

< aZ e
== XNDO
QAW S ax
O WITO
E S T L]
NWOXOUW X
wawsa.xaa
Oi=aA.Zm=Onad
PN BOWW.O
wWNSNNNNN~N
«TIZZIZZZ
wCoacoQo

eEQe~1.0R.IGRD.EQ.2)2Z=Z~-DEL

«3)60T0 30

RD
/K
+R
EQ

)

¢

DUWITETLTLETELTEL e X ™
OEXEQUOEEIIIILINS N |~
X=WOOOQQO0I # LW
gQGJUUUUUUUNMUXb‘

(%)

S ———




(7417 ]
LY
(S8 ]
o a
[ -L 9
a e
<@
LX)
[-W- 9 oo o omm ) ==
NN QX ax (=] Q
L) Vi N (%] (%]
~NN e a e LY L)
a e <« oD - (&) (& ]
Q. a aa -~ - - -
> VO << -~ @ - @
« s L) a«a ~ [ Y — -
(3]} @om VO x < + «
> aa aae > - - -
LY aa aa @ a. - (-
Qe (20 MX =~ + ~N a ~N
> aa aae - - > [N
« e Qx Qx (] ~N o ~
QW XK >=>~ ~ - * L)
X >= aa aa x a a a
o e aa a.a. 2 o= x >=
= NN XX o - (%] -
n aa aasn ] © ) (%)
- e NN 0O - >= - >
b 4 a e XX Q - ~N 'S
N Q.. " & L] Q + Q.
« o > a.a. ~ b4 S >
4 aa NN x - ~ -
=t QO an > Q b = Q
-~ > NN @ > > >
W Maa aao ] LY Q -
(=] QO NDI=Jo == - D= + >=
~N "Vin unin a v - N (7]
el md QQaa aao (] - b=y [N
Q -d d -l =3C3C XXX ~- > - & >
- << w Qunn nn x (%] - w
(=} (S15] Qa Gea aa > a e > O -
O memnQ o -4 N ~ZZT Z= Z 0o Z T ZT0 O ZT ZO
-~ a NN Wadllad wdd a8 Nt =QX 6 a O aw - a =
Qe o o OUWOW \Wile S wwNVem # wAZrd NS QO -
€SOOV ITOTAO SONLSOdAqNAqH ¥ 0 O WONJIEI W N O | oy dq ®

O Qe pEOELA+ IV Q- e RS IS O = rXQ e QO 1 °x
L+ Im YNNI Z O P Vd dC ot o Nt an DZ AL P ¢ d DN TD AN O+ d= 1D
- Newwebs i NN NYoDddldJEE b= AN NadX bt NadeN=—-O
GCONLL-WOAZIAZA N OO NI LSaO<S<<CIOCA~WA NOO N CTO-WLWO N «~>WwWWw
et QAN UL I I 3= ZNCOUONHOUVOOWAD O ZINOONOC QWX OONOW S W

20
1
2
5
0




>
- e
—_ o
Ll H
-~ =q
o -— [T9Y -
(- = . Q
= x n (7]
| ~ ~ -
= - w (=)
~ (L] * -
* (&) (8 ]. 4 Q @
> x X w -
-~ -~ - % 9 <
(7. - —t—f ol LY
o (S ] (S} | w -9
(X »* A > ~N
| (8} wa. =z -
> x X Q ~
(X1 - -y (%} -
~ = =" [ >=
= b ot o o -
—~ (%] wmi = D o=
- -~ ~pF- ar-
(-9 -— Eand m Q.~
Q o + ~N ~Ne~ b an
- - = * * Q. =2 > a
w0 > ~ (&) o= w a=Q
a Z »* x X % ) >z
a O 1 N - ~- B | N> o
B O S ~ Ix E 4 (4} axO
a aBfe (%] Qo Z - Qo -4 L%} s
= ZIZ:N - o - — [ =] — -
- axX O Q. ~ (&) o wvn (7l ) -l z amax 0O
a X au - ] O # * ~—O >4 ZrHZa -
Nt 3 Q) ot o anN > o~ e ememdp >0 J4 < —_~a T O
aNSNX ¢ NN~ O Mo d Qud™ 2Z - = -TE (4]
NYW ard A D - MON XN N0~ o A% ErtDN -
~WER NENE ~ Z XX ® N R NOL A WX O W a
MWD xm - g O o BENO [OXR= k= o a ¢ ZZTD >
wnam as O~ O o XX OwX XX+ == ow ] WSS .
NN 2wl d NX# ) pwvw pmaww >OOTION # - P
ZZZTXOAD LN « mPBYXBE OXTITZOD OV i —_NZZ O
(=] =] ~ X IO » B ITZ TZN™DOE orip= DX —-ZCO | .
T LTt OO NONN X N N NN N $ L dd=ZANTD DWET 0 >
EEEC=A N ONEND IBOC NN NN Z AN =T ) X~0 CTETIXT-
QOOWA N ZdOXEXD= I OXBIXUONCO D | Ol CXNMOWZ (-4l =]=1L I N7
guu¢oxx~~<um-dczzmuxbwxhhmdqmmummmuaw gcuua~<
w . (%]
=t
N ™ ~4 g

L7




o
—-N

Qo0

3¢ 3= N ps b=

(=Y =]=]=]e=)

*HHO00

I o= N ono~

[=T-T-1"F o

* %W

- o 0 D

L@ e o

L O [%1. 4. 7.4 1 ]

NNNE P+ POO

Q. At doOwdd ¢
~§>= 0 >= o0 VW

) Gt OO Ol O | | ¢ 0 owww

op=—

MI=NN"NAAXO =M O

- D

9CsBrAsSD)

s LGM)

BsNAX
CoMAX
2 X9 XP

o ady-
Qa.av
NN a
O a aXx
Z =N
- aaa
X ZT
eV
[« Do
WO

QUI
TZZO

g70 7

o<
-
Wx
e|
-
ZO%
x L

-
>
<<
===

LY
<L

LY
a.Q.
>N

LY
xN

L)
b
wvn
~—
o
Ny
=

(L]
NDCO>1D "0 M~2x>mwd~ﬂll'n(DCMHDNOJ_hhﬁbnOJ_uma:CnCLJa
Ol NOR>=E=>=T N NN NN LTvwiww | wudadad =X |~ Jadadb=—X |
=~ OMUMOE VOXVOOX > NAICW W ULLOLUL DL A4 AULKOUL <4 WL <0<
n<w<<mwtz-.4w;.az:oca¢ KA LDt Ottt TZ i W LDVOE Z LT OOV A =ZZOO

w w

48




9YPs2yZPsA»BsCy»SD)

- -

- e QO -~ e O - =

Q a wvn Q QO un o o

“w v a v v - ("] (74}

LY a @ LY a @ L) L

@ © - @ @ o (S ] Q

L) a O [ Y a « - o - a b L

[® S €< « o o g ard

a o « a a O O« D e a -

< « LY W W LY - T . ] 2 o=

a & O ~en @ a O -~ o a -~ a e an

a & « X a o « Q. >x>xQ. X a

> > a <g > > o <<qgN o« ™ a0

a4 & n L o a n T o ZX o e Z

> > « aa > > « L o aN N~ o

a & o <0 a & o <@ o L ¥ - Y axX o

>= = > aa > > > o ad>= . ad xnx

Vv v own ag N n 0 ® ©OCaawn ca.awn v a
4 o - (Y MINN o LY - WD o X > a K= X
aNX X X o afiXX > X O O aax O & aXx Z=-Z
anr N n XN ath N W» b ZX>N LX > et g I
e a a aafa a o QD ~aaasn -~ aaa -
-t T Z O >»XX~ZT ZT Z DL iXX>»>Z NO>»XZ W=D~
L ] N N ard e mt WNNIF N NN O WX
N w wlQ X wwllw w wl OXOwww XXOQwew ZZO
e N NV € NOm N NN e WVNILM <SwWwHWm WOSsS
mSENENE# X NO~ZENENLEH K «NQIX X NOX -4 a.q.a.
LTOrO-OOZT® ZZXOmOmOOZORITZZOTH#IZIZO —_—NZTZ 03 3= N
9 = « (%] - @O & (] [- 3 —-Zo0 - )
e D dOdNOD N O d ded d Qd T dND AN DedaddDN Dd DD DWW T I ot 03 2= N
S ad 1 Pk WP N wd e B kB d N P I o) ) wd P I ol d P O (=} 44 NN
DR {= {o=l {=TIWE -0 & (TR {=p (=L F-TTVVeE TS & & VTR & & {704 KO CO O >N
OOV OUNEZTULVNOOLVOVUNENMZ OOV Z=OOUX W gauuz:maco

(% ]
.- - NN M +F NN
- N o i - N - m @®

49

- - - - - e —— . —— e e




L d -

Q Q - -

(%] (%) Q (=]

o LY (%4} ("]

- - - -

LY L @ @

(& @ - -

L) LY (& ] <

@ (S ] - -

LY - < (&)

onem) - o) -— g -~

XX =g > x> Q. ¢ > Q.

(=] << o gL o < <> <>

~ey M EEZn ZXwv Z o ZX o

a o « ag o 8= o o=

[=] = B = [, V] DO o B a E{SW'N <O o
M= N = g LS « 8> o a)= aad>

oo O < aNn a.Nn ~ aNn QN
SO0 OO > aa > aa XX a o X aa O
MInPomon oo o a2 L Y-S 3 o a2 atX -
Qoo X9O = =N >= NN - XN xNn O
9L «O Q aaae aaae O aaa aaa O
moman @O Do~ Q@I Q= xZ QEX>T UIXZ -~
LDOD o o [1-% - NNV NN mNNN SN Q.
CAOOAXOL == WX WOXwwwl Xeww(l OXwww Xwww N
NN G+ POV o NN CNWNN UL L ®

<«VUDLCL o ¢ op=Q oo —ENNE® ZNNES XN T +~ am

NN A DI oy xmgzzwwOOzzwwowozszOzzoow Sl

0wl o e | &) - o (] ) < ] |a
dﬁﬂnundnb‘x(ﬂncxdnnJddmcuJJJmOdnadacladdONNUCUN
N AL whpoass § B Db ) I adadad W= 3 ) cdend W P 2 3 ol d ad b= D€ el ad el )} W b= W
L7 IRV TN TN o [THTNET7 1w [ ST, VR § & L Fl=l £ & £ Y=l=lti & £ & (=L £ £ £ {={"NEIV]=l817]
EEXLXDO =ttt O pit b AN L AN T VOV NOZTOLVLVNUO=Z OVLOOZTVVLVOCCUO A«

50




»2AsBsC»SD)
»85A5CsSD)

~enl) Lalal™ )
M« X
< o A< o
=Zn ZXwn
o ag o ag
<m o <@ o
a o> o ad=
® aawn aan
MO o X> o
O aax a aXx
= X>u\n x>
aae o e
OAX>»>2Z > >ZT

- N =y NN

) M erw

VNN KL

~O%» Z
| @

O Ml adend = dadd W = O
(LU 8 £ 8 {alal & & £ 7-177} 4
N=ZOLLNVZVLLVNX W

13

NE®# TANE
ZOVO#* ZZTVA
- <

et
NP ddadNO N dedd | D

NV, LC

»x0
<O
X o
aXll~
Qs
aZN
(=] @ O
Z X aXxXiH
- SNadX e
OXZTAOL XSNSNT
4 4TV J7 T
@ a FEANWOI o
XZOWZaANDIm
WO >BSULOS
- A P L e Lt 1-° ] O e
YN ZZZZ IO NN "o [o 3
= ZOUO0QAQC - BRSO
NI TETETTELZCACL VOMTE~AT n AT Qi
CEXOELTEIL 1 1 Ol 2 X | X i
FW=OOO00RO0<CxXX 1 BRBOZNOXXXZO N Ol
gucauuuouo<namucuuaxmuuwuzohu

SUMCIN» SX»SYsXsSD)
(1)sSX(1),PX(1)5SY(1)

> @

>

<

ko (- 2
LY

- Xwn
"
x

BR*BR

1
I.EQ.0)GOTO7

(%]

2l




o
@
-
- N
>
x O
A -
I O
@& O b <
€ ~ad pe |
- AT (%]
ip T a +*
X +a ol b
XomOTemp=ZT WW 2D

X itN=O N DO O
AN i o ZO0Z2ND
*UYZT~TU i

-

(=)

*

- O

- O

Q¥ [= B
-4 - Z
a0 O
Do X0 n
>0 Moom o,
@aZo | Qe
SO EXOUZ
p 4515 @D NV
D el NN | *
Ni= ol ¢ # 0w

N UT ZHR XU VEA = ZINIDUONT
N DD ot  XZTNOTZ Tk N @
=Wttt ZOO b= O LS I=QD N N NN=ONNE 1 =D | D
WX (ZZDil wwoZZ = Nk N Lt =0
XY UZJILOOOOON 1 OULOMWXOWLW N QU N =DuCowZ
UNZ=Z QOO OO €t O NN 4 Db (D D e b N 1t QN L L

52

11

12

r

UM*2,/A/8

o

————

-

(=]

("4 ]

L)

(&)

Y

@

-«

L4

L Y o

a -t (&
~N - -
LY >= L)
~ 7] >
LY LY =
>= - o
(%} (o] (]
- L Q -
> > < =
v (4] a n
ax o Qo =
ZX o~ b = aN
=y e~ XS XW
- a w WZXXO
X T XL
EX N WETNGD
O ald SNWOSNIW
XOZZa.WrOa

Wy OXRNZOonn
2 Qed;iNS NN
Y ANZZZZZZ
- VLZOCCOQ0
DAMUT I TTX
CEVITIILTTT
XWO=OCOOCO
gﬁ-‘QUUUUUU

(%]




a
@
~
~ - N
~ >
~N - x O -
(- a - A - X
N -~ Q I Q >
L] a e > & [ x O £ n
L 4 ~NN L > [ -] [ =] xX ~ad D @
~ o b L (7] (L] - AZ A N
. N ~N - = » - ipn T @ + X
m -3 | aced X o XO Q X+ otk w £ O
~ ~g Q @ < ~ XZTO WU ~Qemi=T WD D N
- M X N ZED IO *¥ON #*+2Z TR =N ON D2 N ~
a O wmgoT MaN X NOOTE XXX N e O Wi o ¢6ZONZT=ND O
- OME| ONO Wit DO~ NE| XXX~O - X T ~T U el Kenl -]

<MD PEOO WNNITAA NTeEETT N it HNE N OQ | X N ittt T 20T +
OO N k> On 1N 1O wOXN IXN T L Tt XX =T Ch=Dd
ZOXZJIO0XZVNZUXA N VO ZNXIZOXXXZDN 1 O WL XY LZ JLCOOLOn e
an¢;u~~w;~<<~<edmo~¢xzcxmcmmuzwunxmz~z~coo (LT -PST g

w o

55
10

53

e e e B - P —— S ———




NING--GM#*I1% SUM NOT CONVERGED*E15.5110)

(=)
(8} (L)
(1] ~
- -
o~ = O
W W ®
* * Q
(SN S BN ]
O O -
- ww T
Z & =
- = N (& (]
A N N (1] (4]
N N -~ ~ -
=~ o= (D - am om
O VN N (SRR S I S ) [ o
N <« % * * » (=
* * O (5 RS N o4 »
- O WO O O O =
[ O O - a & o Zp= o
o Q - - D N O Z#*n
W - - nNZ Z O ON <€ N +80k
- e O ittt = O -ttt # B Z eb~
—— D O e N O al O WO-N Q a«ax
>0 « o # o O O QXY = N«gG
0 a Wiedom v YN mela & ANV O <=
O~ O X OO e WO N¥ QLad O A e O N»
OVOXZ @OXX NN € #p= OON <« NiemaQpees X
Cd it NN = | it # ON =i ¥ ¥ N =OQW=X DO
bbb a & |Owemy O O went) O Db~ o o4 o N

St
oLl 3¢ B 3N )AL LD v b et ) N o (U, O o e oo ref e NN ¢ DWIO I = 2
® o ZTVNNOOTOZTZ WV QW O N VWS O * s X
CINZA NN N NN O CLVOONENCOOLVOEZE N =OSFID
e Mt O e DO § N Op | whs ) o=~ ) D wis § X =0
WX Y XOLOW IOV O LOOL IO NO I L~ LWLIDLOOQWZ
Pt fet 3 B 1) U Y 4 (D St s (D) o (D) e Bt (D) (D) Bt e (D) B (D) e it o St et /) 0o LD U UL, O LY

14
15
11
16
17
18
12

54

s XsXPsAs M)
927/

NSSI(
N D(1
3.141

NE

10

1/

A
I=1,M

0

)

5
AR
=SIN(W*X)*SIN(W*XP)

=N~
Dwaa

BROUT
DIMEN
DAT
AR=PI
W=0.
DO 1
W=W+
D(I)

Su




-
=
(& ] +* o -
- = - (5] -
- - - | t o >= -
b = > ax o * b =4

- 4 N @ = -
(8] Q % -« ~ (-]

« (& ] s £ (S ] (7.} -« - o
a - -~ >= o Qe r x
~ = - 721-9 a N~ (&) >= a =

LY w  d Q= v ~ * - @ o
~ = ~N (5 > - > a =w

« an O *0Q x a O (7% ] - a a
(=] X L= -~ X Qe >= Qo > =
- D v o=t Nes ¥ Datandan) * - & =
(%) NS $a - Qe & = W > =
O NGO ot - No -~ Qo - -
Z WXw b E o - = . x =2 Z o0 Q

VOaZm LY we o Zm a b Z aw w
w NNO~ -4 o w WO~ - woNw v

Sl ad NNl o W QDo Zpbmcd N W it an AN
A ZNO N N N NZNZ AN X RZ NN ZZZTZ
= OOQZ =n oL 4ol X — - <o —_Ze~ X X
Ddet EX WO opd b bt A (D= DD DWW epddo~D DU dDI=
OECOEILI 1 =0 NN i T =0 QEF 1O Rmk=Q O~ b= =
AWOC OO~ # DI =L WwZ Ui N O N wWZ [~TITe {VTE - {TY]
gaauuoa«c:o:uauo—-wu gcc«:o:cam gc-—:uacucz
(7] (7] (%)

- —y ~ N
55
RO ERRa s . R— -_—

an




(Y+1./Y)

X
5

“Y"l.,"

RSS(X,Ys2Z)
0;%!;(%;}-1)-5!?(X-Y—l)-EXPlY-X-ZleXP(-X-Y-l))

N
5
EX
N

Qejx
- 0D
=N eib=Q
[(S17. LI TV)- 4
TS xw

56

%)OEXP(X-Y-Z)OEXP(Y-X-I)OEXP(-X-Y—Z))

¢z
)

XsYyZ)
(%:}—Z)-EXP(X—Y°Zl#EXP(Y*X-Z)-EXF(*X-Y*Z!)

- N

ION RCS
= ,5%(EX
o~EXP (-
URN

N0
VO WZ
TasxW




57/58

e
e




