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INTRODUCTION

Volume 1 of this two part report presents the theoretical
development of the discrete vortex wake cross flow method for
predicting forces on bodies of revolution at high angle of attack. Results
for several missile test cases are also presented in Volume 1. This
volume of the report is the users manual for the DIscrete VORtex Cross
flow Evaluator (DIVORCE) computer program. DIVORCE was developed
in FORTRAN IV for the CDC 6600 and CDC 7600 machines. Optiwal calls
to a NASA vector subroutine package are provided for use with the
cDC 7600.



1.0 PROBLEM DLSCRIPTION

The Dlscrete VORtex Cross flow Evaluator Program (DIVORCE)
is used to predict the aerodynamic force and mowent coefficients on bodies
of revolution at high angles of attack.

The time development of the flow behind an impulsively started
circular cylinder whose radius is changing in time is computed using a
large number of discrete point vortices to describe the wake region.

The point vortices are introduced into the wake From boundary layer and
rear shear layer separation points.

The unsteady integral momentum boundary layer equations are solved to
determine boundary Tayer separation for early times after impulsive
start and for times where the cylinder radius is changing, For times
later in the solution where the cylinder radius is constant and quasi-
steady flow may be assumed Stratford's (1) criterion is used to determine
separation. A form of Stratford's criterion is included for turbulent
as wetl as the laminar flow case. The unsteady integral momentum ,
solution is only valid for laminar flow.

The viscous cross flow analogy {Ref. 2) is invoked to relate the
two dimensional results to the distribution of normal and side force on
the three dimensional body of revolution. The rate of change of the
cylinder radius depends on the three dimensional geometry.

The normal and side force distributions are integrated to yield the
total normal and side forces, and pitching and yawing moments.



2.0 INPUT

2.1 CARD INPUT

Except for the case header card, all card input s accomplished
via NAMELIST $ENGAGE. The case header card must be the first card in
the input data deck. Up to 60 characters may be input starting in
column one. Following this card is the $ENGAGE card and then all of
the input items for this case. The input is terminated by a $END
card.

2.2 INPUT DESCRIPTIONS

2.2.1 Body Geometry

DIVORCE is able to operate on any axisymmetric body. A standard

" ogive cylinder is the nominal body shape and the program input

needed to describe it 1s minimal. Any other body must have radius given
as a function of length.

For an ogive cylinder the length and maximum diameter must be
entered in dimensional values. The nose length may be entered as a
dimensional value or as a number of diameters. If the second option
is chosen, the nose Tength is multiplied by the diameter prior to
the calculations. Given these values a tabls of radius versus length
is generated.

For a general body this table of radius versus length must be
entered. There are a maximum of 51 values in each table.

Given these tables, tables of time, nondimensionalized length,
nondimensionalized radius and its first and second derivatives, and
values of the equivalent two dimensional cylinder radius, a5 and its
first and second derivatives are generated. Some of these parameters are
used in the final calculations for the aerodynamic coefficients.

For the standgrd ogive cylinder, the vaiues of a4y ék’ Hk are
computed at each time step. For other bodies, these values are
found by Tinear interplation upon the created tables.
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2.2.2 Execution Controls

An initial distance along the body length is given at which to
start execution. A value of time is found for this distance. A
time step is given either as a constant or variable. If DELT is
entered it s assumed that this is a constant time step. For a
variable time step a minimum and maximum step size are given and
DELT will vary between them. DELT must not be entered to use this
option. Nominal values for the Timits are .05 and .125. The
program will continue until one of the following conditions has
been fulfilled.

1) The number of time steps = KFINAL

2) The Tength along the body > ZFINAL

3) The amount of CPU time > TFINAL

2.2.3 Restart Capability

It is possibie to stop the execution at an intermediate point,
check the answers, and continue if desired. If RITEGUT = 1, the
common blocks will be written into a file (TAPE5) when one of the
three conditions in Section 2.2.2 has occurred. This file may be
stored on disk or tape and wiTl be read in at the beginning of the
next run. READIN must be set to 1. and the data will be read from a
file (TAPE4). The restart capability can be used any number of
times, but care must be taken to update the card input data for
KFINAL, ZFINAL and/or TFINAL. Most of the Tnput data is not saved
and must be reentered on the restart run.

2.2,4 Perturbation

For a certain Histance along the body it may be desired to per-
turb the value of the vortex strength parameter, (SIGMA). ZPERT and
ZPEND define this segment. SIGMA is perturbed by an amount which
is input as a fraction of SIGMA. For example if DELSIG = .1 the
change in SIGMA is defined by
ag = {-.1)o

and
o' = o + Ac in the range ZPERT to ZPEND
a



2.2.5 Pressure Calculations

The pressure calculations are done every KPRES time steps.
Values of Ccl and C2 and an array of pressure on the body as a
function of the angle around the body are computed. These may
be output as files or Tistings as desired. A time history of
Cd and C, is stored for use in the computation of CN, Cvy, Gy and
Cn at the end of the run. ZLAMDA is used in the computation of
Cm and Cn and is nominally zero.

2.2.6 Coalescence

It is possible to combine two or more vortices into one if
they are sufficientiy close together. Nominally no coalescence
will occur but if KRCPAL and/or KC@AL are set to positive integers,
coalescence will occur every KRCOAL or KCPAL time steps. A value of EPS
can be entered (nominally = .1) to use in the determination of the
proximity equations. If two vortices satisfy the proximity test
they are conbined to form one. This will cause differences of saome
degree in the answer, but will decrease execution time significantly.

2.2.7 Vectorization

Both loop code and vector code has been use¢ in the program.
At a low number of time step the loop code executes faster thar the
vector code. But as the number of steps nears 40 the execution is
about the same and then the vector code becomes faster. An input
parameter (KVEC, nominally = 50) is available which tells the program
to shift to the vector code when the number of time steps reaches it.
There appears to be a significant round off difference in the vector
routines which will cause somewhat different answers,

2.2.8 Boundary Layer Separation

Two different solutions to the boundary layer equations are
used to determine the separation point. For times less than t = 4.0
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the unsteady integral momentum equations are solved for laminar
flow. For times greater than t=4.0 , and provided that the
cylinder radius is constant Stratford's method is used to

determine the boundary Tlayer separation points. Stratford's method
may be used for either laminar or turbutent flow., If LAM = 0 the
laminar scheme is used, If LAM = ] Stratford's turbulent equations
are used and the transition Tength (XTR) must be entered.

2.2.9 Print Flags

Various types of printed output exist in the program. The
minimal amount of print will normally be used, especially for Tong
runs. Each time step consists of one i1ine of print (see Section 3.0).
The vortex information may be printed at every KPRINT steps and the
pressure data may be printed every KPRINTP times that the calcula-
tions are made. In addition, intermediate information in a number
of areas of the program may be printed for use in debugging. Care
should be taken in using these print flags because a lot of print
can be generated in a very short time.

2.2.10 Plot Flags

It may be desired to output data at specific time steps onto a
disk file or tape which may then be run through a plotting program.
Three distinct types of output exist and their formats are described
in Section 3.2. Briefly they are the vortex information, pressure
information and aerodynamic coefficient information.

The vortex information may be written out at every KLBUT time
steps or a table of nondimensionalized body Tength values [Z@TV (100)]
mey be irput. If one method is used the other can not be used. For
the second method, the data is written at the first time step past a
value in the table. The output will terminate upon encountering a
zero in the table.

The pressur~ information is written out at the first time step
for which it is calculated past a value in the tahle Z@TP(100).
Likewise, output will terminate upen hitting a zero in the tahle.
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The aerodynamic coefficients are written on the same file as the

pressure terms for any run with KPRES not equal to zero.
regardless of the existence of any pressure data.

It is written



SYMBOL

ISYM

LAM

RITEQUT

READIN

TABLE 2.1
$ENGAGE NAMELIST INPUT

DESCRIPTION
* % % FLAGS * * *

Symmetry flag for the pressure

ca

nou

Bo
1

Re

Re

lculations. )
0 asymretric pressure integration
1 symmetric pressure integration

undary layer separation
ow flag

0 for laminar flow

1 for turbulent flow

start flag

0 for no restart

1 to write restart data on file
TAPES for use with a continu-
ation run,

start flag

0 for no restart

1 to read restart data from
fi.e TAPE4 in order to begin
execution at last point of a
prior run.

NOMINAL
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SYMBOL DESCRIPTION NOMINAL
* * * CONSTANTS * * *

RC Discrete point vortex core radius 0.05
XTR Transition length in radians from @ = 0.0.

Used only if LAM =1 0.0
ATTACK Angle of attack in degrees 0.0
SIGMA Vortex strength parameter 0.6
DELSIG Amount to perturb SIGMA in the range 0.1

ZPERT to ZPEND. Entered as a fraction

of SIGMA. DELSIG (comp) = -DELSIG (input)
*SIGMA and SIGMA (pertg SIGMA (input) +
DELSIG (comp}

ZLAMDA Moment center measured from the nose 0.0
and nondimensjonalized by hody length.
(x = 2%/2).

EPS Coalescence radius 0.1

% % % BODY GEOMETRY * * *

@BGIVE Ogive cylinder flag 1.0
0 for general body shape
1 for ogive cylinder

i

* * QGIVE CYLINDER * *

ZLENGTH Total body length 0.0
DEE Maximum body diameter 0.0
ZLLN Nose length 0.0
ZLND Nose Tength as a number of diameters 0.0

ZLN = ZLND * DEE



SYMBOL

ZSTAR (57)

RSTAR (51)

KFINAL

KPRES
KVEC

KCRAL

KRCBAL

TFINAL

DELT

DELTMIN
DELTMAX

DESCRIPTION

* * GENERAL BODY * =*
Argument table of body length values.
The last value is set to ZLENGTH.
Function table of body radius values.

The largest value is used to compute
DEE.

* % % TIME STEP CONTROLS * * *
The number of time steps at which

t0 terminate execution.

Pressure calculations are made at

every KPRES time steps. If KPRES = 0

no calculations are made.

Vector method flag. When the step

counter reaches KVEC, the vector routines

are invoked,

Coalescence of all vortices occurs every

KCPAL time steps.

Coalescence of rear vortices only occurs

every KRCOAL time steps.

* % % TIME CONTROL * * *

Execution is terminated when the CPU
time reaches TFINAL.

Constant value of delta time for each
step.

Limits of delta time as it varies throughout

NOMINAL

512,

50.

500,

.05

the run. DELT must not be entered to use this .125

option.

10



SYMBOL

KPRINT
KPRINTP
KL@UT

ZTV {100)

Z9TP {100)

ZFINAL
ZINIT

ZPERT
ZPEND
7

DESCRIPTION

* * % QUTPUT FLAGS *# * *

Vortex information is printed
at every KPRINT time steps.

Pressure values are printed every
KPRINTP points, assuming that they
have been calculated. That is
whenever

MBD (K,KPRES) = 0 and

MPD (K,KPRINTP) = 0

Vortex information is written onto
an output file (TAPEG) at every
KLGUT points. If Z@TV is being
used this must nat be entered.

Array of nondimensionalized body
length values at which to write
vortex information on the output file

(TAPE 6). The data at a point immediately

after a value of Z@TVY is written.

Array of nondimensionalized body
Tength values at which to write the
pressure values around the body on
an output file (TAPE7). The first
point at which the pressure values
have been calculated past a value of
I0TP is written.

* % % BODY LENGTH CONTROLS * * *

Nondimensionalized value of the
Tength on the body at which to
terminate execution.

Nondimensionalized value of the
length on the body at which to
initialize execution.

Nondimensionalized values along

the body which define the beginning
and end of the perturbations on SIGMA.

1

NOMINAL



SYMBOL

PRV

PBL

PAP

PCOAL

PFIX

DESCRIPTION

* % % DEBUG PRINT FLAGS * *

Nonzero to print rear vortex
separation information.

Nonzero to print steady boundary
layer separation information.

Nonzero to print unsteady boundary
layer separation information.

Nonzero to print coalescence
information.

Nonzero to print vortex motion

corrections and pressure calcula-
tion corrections.

12
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3.0 QUTPUT

3.1 PRINTED QUTPUT
3.1.1 Nominal

For each execution of the program, the following items are
written to the print file. Page one contains all the NAMELIST
input parameters and their values for the case except for the
arrays ZQTP, Z@TV, RSTAR and ZSTAR and the body geometry data,
which appears on page two. Listed therein are the input values
and the calculated values. The definitions of these values are
given in Table 3-7.

Following the input and geometry information the program
tists one line for each time step. These values are defined in
" Table 3-2. The last page contains a summary of the aerodynamic
coefficients and the separation angles. These values are defined
in Table 3-3. The tabular values are stored at each pressure
calculation step and the scalars are computed at the end of the
run. The local normal force coefficient and local side force
coefficients are obtained from the two dimensional drag and 1ift
values in Table 3-2 by the factor shown below.

Cq = CDPK - sin?q (2AW)/DEE

Samples of the print format for these pages are given in
Figures 3-1, 3-2, 3-3 and 3-4,

3.1.2 Vortex Information

At each KPRINT time point the information for all of the
vortices is printed. The front top and bottom vortices are printed
first followed by the rear top and bottom vortices. The parameters
are described in Table 3-4 and the format shown in Figure 3-5.

3.1.3 Pressure Information

The pressure information and drag and 1ift coefficients are
computed every KPRES times. These values are printed whenever

13



MPD (K, KPRINTP) = 0 and M@D {K, KPRES) = 0. The parameters are
defined in Table 3-5 and the format given in Figure 3-6.

3.1.4 {Loalescence Information

Whenever the vortices are coalesced, information concerning
this function can be printed out. The vortex information is printed
both before and after the coalescence and a list of the actions
taken is given. The Tonger of the two tables is always 1isted on
the left side. The sets of vortices are referred to by the following
numbers

1 - Front top
2 - Front bottom
3 - Rear top

4 -~ Rear bottom
Table 3-6 and Figure 3-7 define and describe this information.

3.1.5 Debug Information

Information concerning the rear vortex separation, the unsteady
boundary layer separation, quasi-steady boundary layer separation,
and some fixup information can be printed on user option. Care
should be exercised so that a ridiculous amount of print is not
generated. The parameters printed in these sections of the program
can be traced through the subroutine Tistings.

3.2 DATA FILE OUTPUT

3.2.1 Vortex Information

The vortex information is written onto a data file either at
every KLAUT time points or at a specified value of body Tength given
in table ZPTV. This data is written on TAPE6 and has the following
format:

One logical record consisting of N words where

N=4+4Kp * 6

K@ = MAXO(KT, KB, KRT, KRB)
KT = number of top vortices
KB = number of bottom vortices

KRT = number of top rear vortices
KRB = number of bottom rear vortices

14



The data is the time step number (K), the time (T), the length
along the body (Z) and K@ followed by K@ sets of a counter (I),
x and y position, x and y velocity and vortex strength gamma for
each of the four types of vortices.

The F@RTRAN write statement used is:
WRITE (6) K, T, Z, K@, (I,{(X(I,d), Y(I.d), XD@T(1,d),
YDRT(I,J}, GAMMA (1,3), Jd =1, 4), I =1, K@)

3.2.2 Pressure Information

At the first point at which the pressure information is
calculated past a value in ZOTP, the equivalent three dimensional
pressure as a function of angle around the body is written on a file
(TAPE7). Each logical record contains 126 words which are the number
of words to follow (NITS = 125), the step number (K}, time (T), the length
along the body (Z) and 61 pairs of body angle (PHI) and pressure (PRES).
The F@RTRAN write statement is:

WRITE (7) NITS, K, T, Z, (PHI(I), PRES(I), I = 1, 61)

At the end of the run a dummy record of the same length but with
K set to zero is written. This is used to signify that the next record
contains the drag and 1ift coefficient data.

3.2.3 Drag and Lift Data

If any pressure information was calculated the last record on
file TAPE7 will contain the drag and 1ift coefficients as functions
of body tength. This record will appear even if no output was generated
in Section 3.2.2. The logical record is of length N where N = 3 ° NPC + 1
where NPC = number of times the pressure calculations were made.

The record consists of the number of words to follow (NITS = 3 * NPC)
plus NPC sets of body length, drag coefficient and 1ift coefficient.
The FPRTRAN write statement 1is:

WRITE (7) NITS, (ZZ(1), €SD(I), CSL(I), I = 1, NPC)

15



TABLE 3-1
BODY GEOMETRY DATA

SYMBOL, DESCRIPTION

LENGTH Overall body length as input as ZLENGTH (BGIVE = 1)
Or as extracted from table ZSTAR (@GIVE = 0.), g

DIAMETER Maximum body diameter as input as DEE (PGIVE = 1)
or as extracted from table RSTAR (@GIVE = 0.), d

AREA Frontal area, S=wd2/4

F Fineness ratio, 2/d

AW Characteristic body radius.

AW = DEE/2. for @GIVE = 1. For non-maximum diameter
ended bodies, ie., ellipsoids, boatails, etc., AW
is computed as the average of the body radius, 3

ZSTAR Table of lengths along the body. For PGIVE = ], the
value of ZLENGTH is divided by 50 to obtain the
values in this table. For @GIVE = 0 this table is
input.

RSTAR ~ Table of radius values along the body. ~For @GIVE = 1
these are computed. For @GIVE = 0. this table is input.

z Nondimensionalized values of body length, Z*/2
T Values of time corresponding to the length along
the body, t = Ut*/3
RZRp Nondimensionalized values of body radius, R = 2R*/d
DRZRp First derivative of radius with respect to Tength.
DDRZRp Second derivative of radius with respect to length.
A - Circular cylinder radius at time (T), a(t) = gﬁ R (Z)
For PGIVE = 1, A = RZRg
AD@T First derivative of A with respect to time.
ADD@T Second derivative of A with respect to time.

16



TABLE 3-2
CIRCULAR CYLINDER TIME DEPENDENT RESULTS

SYMBOL DESCRIPTION

K Number of current time step.

TIME Time, t = Y=

zZ Nondimensionalized value of body length, Z = 7*/g

THETAS Top separation angle in degrees.

THETASB Bottom separation angie in degrees.

THTASR Top rear separation angle in degrees.

THTASRB Bottom rear separation angle in degrees.
~ CDPK Drag coefficient.

CLPK Lift coefficient.

AK Cylinder radius A at time step K.

AKD@T First derivative of A at time step K.

AKDDT Second derivative of A at time step K.

17



TABLE 3.3
AERODYNAMIC COEFFICIENTS

SYMBOL DESCRIPTION

Z Nondimensionalized body length, Zf/z

cD Local normal force coefficient, 22 Sin' COPK = ¢ ;
CL Local side force coefficient, %?-Sinza CLPK ; C2
THETAS Top separation angle in degrees

THETASB Bottom separation angle in degrees

CN Normal force coefficient, N/qu

CyY Side force coefficient, ¥/q_ S

CSM Pitch moment, M/aq_St

CSN Yaw moment, MY/q_S¢

18



TABLE 3-4
VORTEX INFORMATION

SYMBOL DESCRIPTION

N Point vortex number, Xps Yo tn
K Current time step counter.

X} Top vortex position.

Y

XD@T Top vortex velocity.

YD@T

XDDT Top vortex acceleration,

YDODT

GAMMA Top vortex strength.

"B" suffix Designates bottom vortex data.
"RT" suffix Designates rear top vortex data.
"RB" suffix Designates rear bottom vortex data.

19



SYMBOL

T
l

AK
AKDOT
THETAS
DEG
PHIVT

PHIPT

2(PHIT)

-PSKSQD
CPK

CP3D

UTAN

TABLE 3-5
PRESSURE INFORMATION

DESCRIPTION

Time.

Distance along the body.

Cylinder radius at timestep K.

Derijvative of cylinder radius at timestep K.
Separation angle.

Angle around the body.

Component of the potential term in the Bernoulli
equation due to point vortices, @V,t

Component of the potential term in the Bernoulli
equation due to changing radius, ¢P,t

Time derivative of the potential term in the
Bernoulli equation, 2(¢V,t + @P,t)

Negative of the square of the surface velocity.

Two dimensional circular cylinder coeggicient of

pressure at timestep K, (2:1),t + 1 -u

- 2
Three dimensional surface pressure, {2a/d)*Sin o*CPK

Surface velocity, U

20



SYMBOL

N

X

Y

GAMMA

"B" suffix

It
I2

LISTI
LIST2

TABLE 3-6
COALESCENCE INFORMATION

DESCRIPTION

Vortex number, Xns Yo Fn

Position and strength of vortex of first
set of data.

Designates second set of data.

Locations of vortices being combined.

Identification of type of vortices
being combined.

21
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lLebil7604%
le 721068
1589333
l.38198])

e347242

471786

0222264
~el0473Y
~e 198706
“el93445
~ehb1544
=+608620
~et 91457
-e27ib352
=+ 0431341

0225849

6571453

0 TH45

« 420908

158502

0183293
~su23418



)]

6¢

220U+ 00
225,00
230,00
235,00
24U« 00
24b400
250,00
25500
260,00
2654 0U
27Uelip
27200
2004400
289400
290 Uy
295440
300,00
3lu. 00
324000
33L,00
340400
35000
36U 00

e 021444
-: 32036
~e 606599
-e 176502
~e 130717
-e049623
~+151375
- 055705
-« 023584
-+ 017123
-,011203
- 007757
-~ CO55B9
- 0L4136
-+ 003126
-s 002397
-.001855
= 001124
-+ 000664
- Q0G3I67
-, 000159
= 000014

« 000084

=~s016186
- 56 T7IR
-e517041
- 461370
-~ 4012187
-2336943
-4275112
-« 20A187
-e139678
- 079196
=«000000
070106
» 1396 7R
+239137
« 275117
«339941
0902187
« 517041
+6161RE
+65640A7
« 795884
« 792133
«BO&ITS

=2+472299
=1e 773627
~2e227230
=la2?9744
~1.0654807
-a 774132
~a852974
-e527734
-+335%24
~ail9457
0224495
e 124098
2260186
%0010 3
eS439T2
a0 75392
EQuUBbOZ
leD31lnin
le23iuids
le3d924d)
1511409
Le5B427Y
1,60dv16

FIGURE 3-6

-5 079619
~o {33364
~1l.043895
~le 968363
=2,5284136
-2«%39088
=3+ 261480
=3.5123¢c2
=3.,6096228
=348613577
~3.t05816
=3,th2692
=3.776714
-3.041423
=3a451850
=3.21449L8
“2e937TUDG
=2+298551
=1.616171
—aa7624)
~+4514819
-s 113214
=« 000058

CONTINUED

=1e554874
~1.611991
~2+29117>
=2+244106
~2039424%
~2+71822¢
=3e114453
=3.04G16b
=3:0327d2
~2.398b434
-2.55522‘2
=2412799%
~2e2UB520
~24233324
~las70167d
~14539376
=-1,136392
~e 266717
s614863
1418200
24059529
2471065
2.6088B18

~e 368719
-2 4024940
~:572794
~o261027
-eb4 85061
-~ 0679555
- T78613
~e 760042
~e TO01YH
e T4 TiIUB
- T22055
-8 14999
-sb27132
-+5254330
s 476969
-s384844
= 28409Y
- 066679

+ 153716

2354950

e5l4db2

0017766

«652204

-s 282161

=+912880

-le021712
=-14402584
=1a590100
-le 714377
=1.805927
=ls874135
=1e%22565
~1s95204]
=le.950168
—lewy62825
~1e943377
~-1e908251
=1.827910
=1.7928%4
=14753784
«le516097
=14271237
=-2957007

-e672220

-3 336472

+009880
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LA AN X1
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Lo LN S R NN

X(N)

- 843510
- 843511
-e 843511
-1.195089
=1a22%271
-«B9R120
~e912R73
=e 551054
~1,072393
=~1.193339
=1.20R690
=1.062157
-e 871289
=1.20319a
~1a 148452
~+ 955118
=+9080G5
=~ E71540
e B7E 499
~s 9356572
-« BT0G23
~sB04933
*0906310
‘0900928
-+917299
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12 =«
Iz = 1
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I2 =
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1

0
0
2
A
2
g

YIN)

INRY L g
WSNRG 4D
s GNAJ42
HNATRD
+678497
3695351313
25709431
«HANBLT
2h21705
«ANT523
+H12132
«A17087
«hIRD 34
576112
PLELE L TA
s H369213
cATAHTA
« 5959194
+5/3013
+530661
« 556731
2515029
e 282812
s 4458702
«4135%94
LIST1 a
LIST] =
LIST]
LISTL
LIST:
LTST]

W w

dLFUKE CLALESCENCE

GAM(N)

-edullle
~s 001 794
“sJ024¢3
=eDU4T Ly
=eU0L71L4
~eul2%3]
~eUulog3
~sUGlo?l
=sJO04 Loy
=sJdiduln
el iy
~sJ0daa2
~eJ10307
=oUlj}igs
~esulbdd3
“aD]1043
—edJdidZal
-sQ2Ul26
=eullidbe
=.943045
=sdidayy
~edG4 100
=sU30344
“ed29424
=e3J493
LI3TZ =

Liite
LIST2
LISsT2
Lisy2
LIST2

Wt w beowg

XHIN)

~=s043%10
=eb643511
~ea43d5L}
=leldoyuug
=le225271
=suddiZ{
=s9125673
~e@5Lbb 4
=leli72333
=lel73338
-1.2u&b90
=leQudin?y
=2871249
~1:2031%3
“reluabhg
—e225,18
~e9utuys
=ed?ibod
~e3 78439
-»9uub72
~e0749%23
~ebuuyh3
'.QQJ&3£“
~e 90 us 24
"CV&?ﬁqg

FIGURE 3-7 COALESCENCE INFORMATION

YB(H)

s 304944
abuby42
230342
2JUSTBU
o520 49y
eb23533
2695431
+H00B4T
eH2i 705
+607523
«612132
017067
s 516034
«H626112
6300694
055219
075676
#595%60
«363013
[Y-X111-1.93
556938
s515029
c4029l2
s4bcd02
et ]135%0

CAHME (N}

’1001116
~e 00177y
~aUUENZ3
”lUUQ?LO
=sUUT1LlG
—=s+00293;
~e U153
-.UUlb?l
~suukldl
=-a013816
~e0l47609
=e 00uYH2
~e QlU3u7
=«019293
~s0lola3
=s 041043
=~e01ld24]
=sU20i26
~+021854
e 043648
=-e 0356800
= U44100
~ed36344
=e 025424
=+ U3Q433



4.0 SAMPLE CASES

Three sample cases are included. The first is a nowminal run
with 40 time steps. The second is the same run with coalescence

at time step 35. The third contains the vortex and pressure
information printouts.
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(namelist input)

SVTHIN
KFINAL=4C
ZPERT=4C5
ZPEND=,25
AATACK=3¢
ZLENGTH=TE,272
ZLND“ZQ595
DEE=T7 .6
ZINIT“lCI
KVEC=30
$END

CASE 1
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TR i

gg

KFINAL
4u

KEADIN

Ge

TFLINAL

5““.060-

AATACK

302000

KPPLS

5

LI . .
CRITEUT
_07.
DeLT
64379
. STEMA

e 00

Sguer .

31

E-2-11

N
'nﬁirvru
 4B57
nELeTAR

.11

FeoaL

COELTHAX

. 125
TLAMDA

N.000

JUCUNMENT 3AMOLE CASE

KRCJAL KLOUT  KPRINT
Y ¢
749, PrLX . PCHAL
(1 ' [+ 1 Uap
ZFINAL  ZINIT LPERT
1,000 010 050
LS .
. 100

KPRINTP
o h)
UGIv:

Ls
ZPERD

4250

15YH

RC

2 05U

LaH

XTR
Js QLD



1€

LSTAR

UaUVGU
le5654

341309
4,0963

ta2blil

V0272

Y.3926

lu.9581
12.5238

1440850
losbibus.

17.215&

. 1be7853
- 2Ul3007

2l.9162
23 ¢4l
25au470
26e0125

2841779

2947434

: 3130060
Bzab742

3944397

. 3oaGubl.

3745700
391340

- 40.7014
C R2L2b0Y

43,8323

493978
hoa Y032
SH.920B6°

LEBGTH
78,2720
RSTAR

s 0000

5973
1.1391
1:6272
20630
24479
2a7830
3.0693
3.3076
3.4985
3:6425
327400
3,7913
3.8000Q
3.8000
3.8000
3. 80500
3.8000
3,8000
3.68000
38000
3.8000
3.8000
3,8000
3,8000
3,8000
3.8000
3. 8000
3+.R000
3.6000
3.8000
3,8000

0, 0000
« 0200
+ 0400
+ 05600
«0890
1000
« 1200
e 1400
v 16041
s+ 1800
« 2000
2« 22010
e 2400
22600
« 2870
+ 3000
+3290
034720

“«3600
« 3800
<4000
» 2209
» 4400
4600
« 4800
« 5090
+5200
5400
« 5600
«5R00
+H000
6200

NTAMLTER
Te LU0
T

Q. 0000
22374
4757
27135
7514

l1elb92

1a4271
1.6b649

1.90258

2+ 14045

2,3704

26163

2eH5%41

3+ 0920

343298

3@5677

340055

4.0433

be2812

445190

e THED

449947

Se232b

5e4704

57083

T.9461

601839

bo42lb

5,05906

6. 8975
Tel3db3
Taz?3e

DUCLMENT SAHPL: CASE

BuDY GEJMETRY

AREA
454356456
RIRL DRZIRO

« LU0 642333
W1 72 74900
« 2998 6eT716
h282 640749
25429 54396%
obh42 " 4eT348
« 7324 440865
28UT7 3. 4496
26704 2e.8222
«9207 2.2024

95806 1.5885
e9B42 9788
«9977 #3716

leutgy . U.0000C
11,0000 De 0000
lebudD G«2000
1+0000 0. 0000

1s0uQ0 . Q000 -

1.0000 0., 0000
Leluul 0. 0060
L0000 0.0G00
LeQUGE 040000
1« 04000 0.0000
1,G300 G+ 0000

1eug00C . 00000

L+GA0C 050600
1.0000 0.0000

1,0008 {1.0000
10000 0,000G

leuw000 0«000GC

. lebLUO 0.0000
1,ud00 . 0.0000

DLURZRY

=37.353L

. =36.5125

—3543507
=3443460
=33.5607
-32-740&
=32,1138
=-31:5909
-31.l6ﬁ4
=3043262
-30.3777
=304 54097
~343¢3217
S.Quiu
00,0000
0.0000
0. 0000
0-0000
00000
O.a000
0.0000
UedGOG
02600
00000
0.0000
0s00uU0
Gaw000
0s,0000
043000
0«90U0
D evDGO
040000C

E
10429069

A

« 0300
s1372
w2958
24202
2029
1b842
o 1324
WBUTT
20704
«9207
19565
9842
277
leuuidd
1l.0000
1.0900
10300
l.G0OGO
1,0000
1.0u03d
1.0000
l,u000
1.0000
1.0a000
1.,0000
L« 0u00
l.00u0
10000
12 030D
16000
l.0000
1.0000

ADOY

+6%923
+6298
5694
«5108
4538
« 300l
23436
#2901
02373
« 1852
«1336
a3
20312
G.0000
T« V0G0
O.QULQ
Je 0QUY
0.,0000
Q. D0ud
0.0000
0. LGO0
040000
0 GO00
0400060
00007
0. (000
0.0000
e 000U
0s 000U
Ve 0000
0.0000
g.0000

AW

340000

" ADODY

-~o2677
-a2502
~+2500
-e24829
—e2307
—s2315
- 2271
=+2234
-e2204
-o21BD
-n2162
-y2150
~s2l4h
Ga0000
0.0000
Q=000
040000
00000
00,0000
0+u000
Q0000
00000
0. 0000
D«000U
0.UUOL
0«0000
0.0000
04,0000
Qe T0UGO
00000
G.0u00
3«00600



0000%0
0000 °0
anso* o
0n0a* o
nnnoe o
a010*0
00000

anneo

oaso®o
aone*o
gngoto
Noop*0
00000
0000%0
ango*e
1000%0
nonag*o
aoon*o

foane.

neooto
onaneo
onoato
Q000"
pagnto
Qooo*o
00000
fogo*n
0000
onco®e
onooto
onaorto
0nog* o
Qo000
nooo*o

aono*g.

nago*n
Wi+ {s Dbl
onpo*o

coooeT
onenst
conney
00001
ocene
000091
nOGO*T
oonoeI
¢009°T
cocaet
0000°T
00Ga0°*T
0000°T
cooos
co0o0T
coeot
o000t
cooaer
connet

aaonto
ooac o
anneen
ononto
oo0cen
goonto
00200
0000*0

onipeg

DT
booo*o
asac*n
0ooo*n
oonetg

oo00*0-

0onosh
aooe*o
aodr
anocto

ngooTo

agon*o
J000°0
ocootn
@000t
40009

00d0e*n

nocoo*o
H006%0
none*a
onnn s
anscto
nono*g
anncen
qo0n*0
9onnen
Q0900

000049
0030%0

qnnoey
ocooeT -
Qone*T
oungey
nona*T
ocon*T
oonney
0Ga0*T
ALY
anage T’
oonneT
0ooneT
neanst
0000°*T
gann*t

-ponney

09019°T
arno*y

o000 T

o 228811

¥ha9'1L
GIT&*11
L84T*L1
ga%6*01
DEQOL*GT
Tgoh*)1
ELZE* LT
Hhighty
GT6L*6
2ET5%
6Gl2%
TIE0 %o
200R/%,
HZ96%y
GY2E%p
L9¢0%
LAY
0119,

Loou*i
ulue®
uGee*
ouye*
oGen®
LOGe"
OGuE"
ui.9g*
004Lge
uigh®
[FTHV R
ruyl®
LuaL®
Ll
LogL”

-GaoL®

Louy®
VLg%
ULy

00G*E
0COL"E
00089
0OGY*E
oQou*E
QG0E*E
QU u*E
DOGa e
oonieg
ccogE
OLOu E
000u*E
0G0u*E
GOULUCE
QGog e
0008 g
U0Ca"E
0Gug*E
gugadrte

zZi2tal
-Raglrgl
"TIHTS2
- LGLlGgeEL

Z0T0*2L

ARhhe0L
‘belevag

ATTIE*LN
aaklLeca

NERT *Ha.

9LT920
226019
1984756
€T24°L4
BGSET9G
Y062 4%
0522 cs
3669416
THEN* DG

35

b g e g, eeas




9g

™ O
™

B b e g
s b

TR A T B R ot g
0wl O ANt [=J - I - R,

WM
= O ol

T G LT L W
Lol B L TN )

& tad
(2]

o . )
MO DT S X

Tint

T ally

169
«219
269

 e3ly
EL T
419

s 469
Py -FL)
shoy

619 .

vlOY

s f20
73

B3l

by 2
TR

LeO2Z4
Lelyb
1s172
le2b)
La33Y
Tt
Iobiy
lebiuy
L7038
liBlu
La%l0
22020

. E€nlld

24253
dedlis
2s 494
2ub:ll
28 734
feBhy
2985

- 3al08

3,233
d.308

z

«010000
+ 314204
«0184009
022613
O26ELS
031022
wsU3H227
«(739431

w043535

+04 7840
R AT
2056249
Q0048
005041
+DHYRE9
074372
L ERY

4086117
«097163

OOP534
105232
+132259
+ 116014
+ 12722495
135297

" wl43513

152232
+1617141
«170323
s175761
+189433

189318

A 204378
215594
« 229937
«245U35A
22500657
26135619
»2T1HT79
282390

TAETAS

139,009

© 147,303

117,417
114,779
117.241
1114339
110,784
110147
10,259
L0%,%A4%

193,123 .

1n7e445
1 eTHT
106.4%%
144204
10%.893
105,577
1054193
104,749
144467
1040135
103472113
102,061
1n2.809
101,783
ints,en)
934673
99,732

RAPLEY)

1,453
199,237
Ghel3?
954574
37427
97« 4313
954993
544219

3,144

924 74%

42,284

TA°TASo

~190,000

=149,349%

117,417

=114+ 720
~112.,26]
=111.%430
=11Ge f0b
~1%q,250
=117, 53¢4

~1N9,123
=107e 408

=117.,653

=-104.628

«15, 442

104,258
=115, Ytila -
=105 s iud

-10“;267

«~1%%,Ll10
‘=1N44452
=103, 4806

=17134697
-1N7,913
=~102.573

=102,.51H

-101.8637
=109. 771

= 100ey27

=101.1719
=121.259
'q?oﬂb7
39,057
" =QR4 262

-?5.455'

=99,117
-17.397
-)% o 749

~14,339 -

“33.,967

JUCUMENT SAMPLE CASE

JATASR

Js UG
Jde GOU
Jesuidl
J.000
0 200
JadOu
Je0UU
e UV
U000
dy w00

lu2s119

102204
162.267
16494235
1644304
loge 400
1574250
lo4.62L
1544278
1n2.904%
163.uU73
1634442
159,815
157.839
126.309
1524556
143042
1u7,056
160942
160.973
14 T.udy
lble772
1b1a8547
15 te 237
155.730
lbJe 254
1624924
157.001
1644593
loG.&52

THTASRS

{}. Q00
0,090
0,300
0:0p00
U000
04000
Ued 00
G« 00D

Uy 000

U2 000
=1624119
~=16z2+204
~162:25%
=]lc4el7h
~1t4,233
=16%4 292
=157.395
“169q503
=1594125
=1624752
=162.80%
=1L5+%25

=159 630

-lb9, 458
w159 947
wlob,201
=1E52.609
=160, 480
*16U[3&U
=1a0e 400
~ltUe 504
~157+ 207
=-1624337
-1l584161
-1%H,123
=-1584151
=1&24345
=ib2s683
LY 1Y)
=167:360

COPK

U Q00JR0
U.000J0U
0. 0006200
L. UBYUGO
«H24950
+824950
«824950

826350

«B24750
1234126
le234126
1.234126
1.,234526
1,234126

1.526010 °

1526010
1-526410

1.526410
1.526010 -

1,712%00
1eT12400
14712400

14712400

1.712400
1.7hy28
1.79932H
1e 759925
1,759928
Le-795920
letig2451
lebdubl
Lef8245)
1e482401
lahl829%]1
eHH5L2)
$B65121
805121
*865121
885121
8352244

CLPK

0a 000U Ju
Cou0udy

JeUuluJdu

Ua GOODGO
- GOUBVL
- 000G I

«a 000330

=2 G200YY
=~ o LY GUJO0
- LOUO YU
bl Y LH B I
-y 00OG00
=-uylon
= 000G G0
w«UL29351
»012%93
«032931
2012958
«012451
atblivl

o005 1332

+ 051331
201301
2051331
w81 T42

. «001742

olB1742

wGd1742

20B1T42
sUB2220
suB2220
slid22z3
«DB2224
082228
s1d91671
eltilell
+1dlall
«181671
«1810671
=s 010542

13

sUEOu5E
ell3lbn
v l45225
s L7056 38
« 2y 7476
+23T5 40
s« 267039
« 275507
324151
0351773
2374727
h05167
JA3L277
145386
s4lo42l
w31l5326
25344980
v 272273
sbunalob
« 637202
«BOEDOQ2
WGy 770
e 730790
s 761334
721143
«H19973
sH&Ivhq
873018

B9 fETH’
. e R20L127

C» 740059
+927458

872108

« 9330824
392447
9ITHLT
2 9¥9979
1 00U0GY
leQUGOUY
14900040

AKDUT

abaQ vy
wO4T70T
s 834715
21817

. b9 0L1

596292
v 2483059
#571110
«Shdbh)
W5 hH2H0
0333935
05321693
«h0F36h
L LE
0482544

s 463015 .

492722
136055
w419812
o RU218T
v 353783
1384607
0344671
+ 323991
«392587
v 23Uah7
s 204722
w234327
2210344
sltdels
l1ﬂ0799
«e135350
#109499
083337
024918
s 30307
S ER NP
0 39004L
0, 0000LQ
G 040000

AKUDT -

= ZGHZTHE
=a 2607Tbb
'-258852
- 257U 3D
=e 200241
-5 253504

=e351816

4250180
“y 246592
=+ 247u52

-y 245559 -

-.2**112
- 2420691
-e241227
=2 238725
~e238191
- 2306313

= 230049
_“013‘*57:
”1231&51

230272

- 22869%
-.523152
= 225643
~sdd4lud
-s 222763
= 22140%
~s 20208
= 21805
-;21‘09‘
-.al?ulh
~eZ2P26)3
= 215544
-.2156&!
EITILLLYL
=+ 214396
~s 214299
G, 4LR0VG
0+ 000C00
@.00000D

i
i

1

)
$
i

!



/e

7

+ C2EP 1Y
« 04TF A0
«DATAHG
»0CF 534
« 1352797
176761
0229937
«2P2370

.- CH
1. 0GF535]

co

+P00232
LR

«3INi502

426100
R EFEETH
«370613

ce2102B¢

+130061

cy
WD50474

cL

04003000
d+LIu000
wL0323E
2012845
eu2Q43b
«020557
*045418
=e002645

Csh

"=ul579243

FHETAS

112.260719
108566422
106.207993
L04s4674E7
i01.7T833 )
I8a6kHTvo
974437531
Y2.283%64%

L3N
~e 011002

THETASD

-112.26071%9
~1084536482
~1064 441760

. T105.015350

=102.,573305

"=100.718952

=964 454543
=93, 356950



(nameTist input)

SVTXIN
KFINAL=40 .
ZPERT=,. 05
ZPEND=4 25
AATACK=30Q
ZLENGTH=78,272
ZLND=Z,598
DEE=7,46

- ZiINIT=a 01

KVEC=30
KCOAL=35
KRCOAL =35
PCOAL=1
SEND

CASE 2

38



6€

Fo
Y2
) é? ’
:blé .
ag :
Do
o8
..ﬁa

KFINAL
40
READIN
o
TFINAL
5ed;ooo
AATACK

304580

KPRES
5
RITEQUT

Os

CDELT
04000

"51GMA

" ab00

KVEC

30

PRY

De

DELTHIN

~ «050
DELSIG
C o Wl1Nn

KCDAL -
35

PBL

Os
DELTHAX
2125
ZLAMDA
0.000

DOCUMENT SAMPLE CASE

KRCOAL

35

PAP

~ O

CZFINAL

1.000
EPS
«100

KLOUT
b

PFIX
Os
TINIT

010

KPRINT
0
‘pCOAL
- 1e
2PERT
4050

KPRINTP

. 0

OGIVE
i
ZPEND

| 4230

1SYH

. &G
=050

LAM

XTR

e DU



oy

23TAK

Us LUDU

lybuby.

Fe 1309

hsu943

ﬁbgﬁlb
?.UZ?E
. He3%2p
1Gawab.L
L2ssz3s
LhasLuvu
lo2.034%

RYIYIL A

Lbeybh3
20, aupy

2levib2

Zalﬁblb
zleQ7L
2oebl2Y
284.1779
2947434

EYWPENT. M
d2ebTaz.

3444397
3bsbubt
37.b7b0
3%e13puy
40,7014
*2p¢ﬁb?

43.0323
45,3978

hG,9632
65.928#

LENGTH
16,2720
éSTaR
0000

5973
1,139]

16272 -
2.0630

2v4479
2. TH30

. 3.0693

33,3076

3.4948

3.5425%
3-7500
3,7913

38000
3.8000°
3.6000

3. 8600

348000

3;8&00
3.5000
36000
F.8430

- 348000

3.80u00
3.8000
3.8000
38030
3.8000
c3.f000
3.0000
3.,8000
3.8000

D« 0000
« 3200
« 0410

'10600

S+ 0800

- eloan
- «1200

L wl40n

© alG00
« 1800

42009

e2200

22400
+2600

© a2B800
- 3000

+32450
Lyl
+« 36400
3900
24030

w4202

04400

- e hA0N

4800

5000

“s52900
54600

3400

+5R00
« 6000

+6200

RUAMETER
Teblud-

T

0. U000
22378
ad 757

#7135

«951%

1.1892

le4272

B YY1 YL R

.Ys9028

 2s37b4
?vblbl

.2abbal

A, 0920
3-3398
- Ban871
S 3.6055
T A.us33
he.28B12

TheB1WO

Y11
che 9947

" %a2328 -

5.470%
5.7083
BaUss]
:_601339
bag2lE
-benbYys
63975
Tueidbd
“Ta3T42

(2o 1406

DOCUMENT SANPLE CASE

Bapy FEUHE?RT
| AREA
45 edb4b
RZRD DRZIRO

« 0UG0 Ue2333
slate Tea%00
‘w298 ba77i8
ehz282 te0749
15429 203969
Y-LTY he T340
« 7324 440665
28077 Ae 4098
«6704 2.8222
#9207 22024
R EET le38L5
2 YH&2 19784
9977 «3716
Lsutoo. Ue 0000

L0000 0,uu00
C Labuwdb 040300

1eubo Ce OGOUL
Leuuno Ua3U00
11,0000 0.0000
Labuuls Qe QUGO
1,0000 H40G00
1.0000 Oa0O00L
la0GGo 0, G000
1,0000 0,0000
la U300 0« 0000
leGoGo - 0e0008
1.0000 0«8000

1e4000 00,0000

l.0000 040006

- La0000 Ce0000C

1:0400 - u,0000
1,0000 $,0000

HDRIRD

(=37.853]

=3645.2%
~35.3507
-3403569
33445607
~3Zs 140E
=32,1138

=3145909

=3leltad
=30.d252
~30an727
“30:4097
=3y.3217
Ds00O0
G.0uDQ
Osvudo
040000
Os yudD
ds0pgo
G.Ju00
00000
G:0000
0+¢JuQ0
QedCu0
00000
Gs0uun
Ges000
0«0000
Ge.0U00
0,00ug
0.,u000
023000

F
10.2989
A

Py :ivialel
eib72

«2998 -
a4q2u2 .

+3429
10 H42
e 7324
WB8LUTT7
28704
09207
. a93v0
5842
9377
leavuuyy
lediLQ
1eddou
levauy
et J0)
LaGouu
tebady

1-0000'

1,u0du
la00GUS
1aBuld
1.00uy
1o 0uGd
leviwy

leuty-

laviuy
levauy
1sddud
1|Udu)

" ADDY
6923

«b 2R
s 5894
«5108
ehED
«3901
03435
w2301
22373
_a2lB52
+ 1336

s;od3d

00412
e OIU

JewlUy -
QelLLD

Ve lhiud

Je Ly
0« GOUY -

Jeu OO0y

‘ypvtuﬂ
Q400600
T wvallug
 6|000”_

ﬁlQDUJ

. DalsupQ
“debiLu

Ve blyo
LY AT
v JOUY

" Jaltu

U!uuau

A
EXFYJilb]
ADDODT

~s 2677
—a2bH2
~s2500
=e2429
--2357
=-s2315
-o2271
- 2234
~a 2204
~-e2180
-s2lb?

S =e2lu0

~s2lah
vatlulQ
U.0u0g
L=0000

0,U%00

Ja3000
0.,Gutu
Valulo
Gl
O»G00u
e OLLO
200600
D vl

G000

400Ul
G QUL

a.ﬂuﬁo_

Ueuuoo
e Iguil
40000



- 09708
090 e
gnags e
.o0nne
nannsp
ooIcen
aonpen
nnaoep
annnsp
gonen
panneg
na0Qep
D000
oonop
anape*e
annnip
nanoen
0800%0

pannte

nonpto
LLLLEY

naanea

onanep
nrnnto
oonn*p
npnotQ
oangen
nagpen
nanrp'n
BLDT A
annnro
ononen
nooon*o
nann*p
nIpgro
nnaa*n
naNAS D
nngney

conesT
onpaey
sonney
poPOsT
orcpey
onap*y
PoooY
onnoet
onnntt
nncaot
pnonet
onpneT
oneo*y
ropn*y

B b 4

poCOT
ponneT
oocot
nonovt

39Vd SNOIA3Yd WOYd QINNILNOD

[+ Llidchdy!
ahng*n
annnep
oflpntg
BoNo*n
gbtnr*o
gon0*Nn
gdov*g
anageg
ohgoen
ghnovy
ohnetn
oboo*o -
phnpen:
ohontg-
gtog*n
onnnse:
oboren
ahno o

80900
900029
pong* o
0010 *0
anoneq
0000°n
0000 *0
0000 *0
noonen
noNo*o

onnoen

anjorn
2ano0*n
anoa*n
opnn ety
aon0*o
¢onoty
on0g g
oangto

q00ne1
paonet
LA
ponaey
nono*1
000NnT
o0on*Y
onaneT
00T

onpoeY

gnoney
ooaneT
o0n0*Y
aqgnt1
flonney
oapnvy
oogn*Y
anno ey
oop0*T

2i60011

LT R4 § 1
LQITHeY]
LAT#L§
CLLY ST
QEGL*0T
Tagkspy
ELZZtul
LLY:E Y
QT6lve
AETIG®Y
6nL2'y
TIEO s

"eQnRty

296y
GYZE g
Loeay
VELEAN]
atre*y

VAR
LG
uogh
_ouye?®
Tulzet
Ll
DUbEY
Loye*
Lubpe
Splheh”
vUoh®
YA
ouoL®

 GUhL®

Vel
gouLt
uosy?
Qogye

-00%9°

DOGA*E

00G8*E

QaoR*E -

UL R Rl

D008 E
oooeg
DOgCE
0h0R"E -

poravE
orrigee
oUng e
oonH E
oungE

0008YE
0O0YYE
onoe°t
gegste.

DOGHYE

ooQe e

h2rzral
201 *9}
Ti4T% G
16ia"gL
ntneg;
akkLent
wpi0*ng
AETT®ln
COLfAa1
nEAT *4n
iT9Yeq9
2Zartr9
Lothehg
ET2A%¢ g

RGE5E°96

LLEY AL T
4622%¢¢
F669%1¢
IALLEL T

41




§
!
i
H
i
i
%

DOCUMENT SAMPLE CASE

Tine T TYETAS TETASE  THPASR | TRTASRE CuPK CLPK . AK AKDOT AKDOT

: K
X 1 . ell% 010000 130,000 =190,y geBLO T 0aGI0 04000000 D.000000 4080452 660795 -.262748
: 2 w169 L014204 149,399 =149,3y9 JeOuD 0adG0  0oOUVBOG  D,0UOLOU  ¢L13164 4647707 ~+260786
: T3 e219 4018409 117,417 ~117.417 3,000 0s000 04000006 0400GGUI  +145225 4634715 ~e250882
LR 4269 4022613 1144720 =114.720 9e000 = 0,000 04000000 G4LVUBOD 176638 2621517 -—.257035
5 U e3lY L2681 1124261 ~11%2,261 gupud 0,300 4624950 =.000U0U 207408  -609011 —v 255243
: 6 eBBY ,031022 111,530 ~111.530 3,000 00000 4024350 =-,000000 237540  .5962932 =+253504
: T «419 4035227 117,786 =110, 766 34000 Ua0J0 © 4824950 ~oUU00G0 257039 583655 —.251816
: "8 4409 ,030431 110,147 ~110.147 00000 " 4,000 . 4824450 ~,000000  .295907 .571110 ~. 250186
] 9 +519 4043635 1094759 ~-119.259 9.000 0,000 *$B24350  ~o00ULYD 0324151 . 558641 =—.248592
. Lo #5659 LO04TH4D  10R. 584 -109,58¢ 9,000 0s0UC "14234126 =.GDOGUD 4351773  <545250 e 247052
: 619 4052044 1094123 =10%,123 162,119 ~162.4.9 - 14234126 ~,0000U0 4378777 4533935 ~,245559
12 e609 4056249 1974465 =~117.465 152,204 ~162,204 1e234126  -400000 . 405167 5521693 =-nz44i12

s 720  L060508 105.967 ~117.043 1624207 ~1b2,254 14239126 =+000000 *431277 W309306 =,242691

‘o T73 4065041 105,459 =10%ep26 109245 ~le44l78  1.234L2a =+ 000UUD « %8304 496322 =, 201227
#5831 J065B59 194209 =106,447 Lo4e3gh =1044233  ;,525010 +01295} »4b856%428 « 182544 =,239723%
a2 L074972 1354893 =1146,.256 L05444Ud 1544292 - 14526010 0125351 2515320 (463015  -,238191
«956  +0B0383 105,577 "=105,960 L3Te2b0 wj57.195 " 1,526010 «Ul2951 «244980 “452722 «=.234630
le 024 40B6117 1054183 =105,604 loeeb2]1 =1644503. 1,526310 «012495] 2575273 - L438656 ~e£35049
- Le0%9&  L092153 1044769 ~19%4207 1594276 =149%4125 14526010 +0L2921 | Lounpé6 aGl3812 =,233457

1,472 «09B534 1044467  =195.016 624954 «1€24752 ~1le712400 s0513u8)L 2637202 +402167 =,231d81
le25) 205232 1044135  «=1044552 1p34073 =l82,805 1,7124G0 sU51381 «068502 «383733 =,230272
1,335 ,112259 1034213 =173,486 1634442 =155.925 14712300 2 U2 1342 BIYTTO - 4364007 =, 228699
Le 422 (11914 192,961 ~193,507 lu9e815. =159,038 1712400 vU5 1384 730790 345671 ~-4227152
dazlé 127295 102,800 =112,v13 1534839 =1£9,858 La712400  ,03133; ¢701330 - ,323990 ~,225643
Len09 4125297 101,763 =102.573 156.309 =1:p9,947 1.,75992b 041742 « 791243 +3025d7 ~,224343
1s708B 4143613 131.800 =~1n2,518 L5245368 «=1E6,201 1a759926 4081742 «d19973 2804567 ~a222783
lebll W152232 93,433 =1n1,537 1490042 «152,809 1,755423 shed 1742 347554 «25TT22 4221454
1916  ,161141 4732 «100,771 1374036 =150.480 14756728 «GU 1742 «873618 + 234327 «,220208
2aUZ6 4170323 93.R3Y  ~=10N04927 lo0a9d2 =lbp. 380 1.759923 2031742 8978956 «2103%4 «~,21905%
2138 L179761 <553 -100.71% 100,973 ~160.400 le482451 «082228 + 320127 #1838l =.213008
Ze233 4189433 992237 ~1190,259 15T+049 =1£0,504  1e48245) «0d222d »94505% 216079 ~,217074
3¢ Z2.370 4199314 . 96,132 =747 LoL4772 =1E7,207 1.4H2541 wud2223 w93 7458 +13534C =,21624%
24490 4209378 5578 =~3R. 057 lble547 =~162,337 1.482451 0432224 « 972108 +109499 ~, 215544
Zs0ll- 2219596 97. 027 -0 ch2 157247 =1%8.161 laqB2451 s 32224 s P8 3824 e 033337 —4215%042

- 2

WL N OIS I TSN b b e e i g B
FOTL @0 W R 0O X g 0o e

TR
& W



ey

1

11
11
I
I1
1

T :
N QOGREWr M- 2

=
w

e el
[\ Y P

NN M e
i b ol € WD o )

XN}

~+B43510
~sB43511
~s 843511
«~1s19%089

~1.225271

-+ 898120

-~y 512873

=1951854

~1.072383 -

-1.193338
~1,20i890
=1s062157
~. 871259
~-1,2037198
=1l.148552
-y 955118
=3 QOKD95
—e 871569
~ B78499
“.956572
=+ BT0923
-2 204983

=+ 906310 -

-+ 900928
~e017299
I2Z = 1
I2 1
Iz
Iz
12
12

1

0
g

12

&4
2
9

LISTL =
~LISTY
LI5TI
LISTL

"LISTY

YR

0BG GG
s 508042
+3ORQ42
«2007R%
v52R49G
+653533
+H89 431
+hAB084T
+521705
C o ANTH29 .
2A12137
"«H170AR7 -
+518034
«H24112
«HIRRGS
s6592193
eHTE6TH
«5959A84
«563013
0530661
756931
515020
e 482012
s 46RBO7Z
+413505

LYSTI

WL W

LI

LIST2

dEFORE COALESUENCE

GAr{N})

—pJULLLlb
-+ U01798
= U32423
-s 304710

Te=avd 7Ll

=s 02331

-iQul393

- udia7l

=~sUU41u8 .

=sd13318
= 014769
s U0B3p
=s G0 y3307
~s 31333
-eUl5d83
~ed11343
-s J1lb241
—-eJ22126
=-s021084
~s J43648
=4+ 036d0C
-y J454L00
-4 J38344
- 027424
-9U30493
LISTZ =

LIST2
LISTZ
LIST2
LI5TZ

Www e

XBiN)

-oB843510
~eB43511
~sbfiid511
~1lalvhu89
=12225271
—-e8%5120
s 3L2c73
951854
~le072383
-1,19333y
=1¢208890
=lsyb2157
—s87120%

«le203198.

~leladbhs2
~sI35118
=3 GoUCYD
-s8 71500
=+ 874449
'-|§50b72

= aB70923
a9 0aGd3

- =eYaniil
-.9UU'§25
~e 7 L7259

1£:3¢8,0]

« 208944
2508942
a5u8 942
2008 TEY
s02F4Y9
+£23533
s5699431
W DAUB4LTY
« 521705

507523 .

+512132
+5617087
s618034
524112
2630894
25549215
2075676

395960

0363013
+530661
2536931
1515029
432912
b Ba02
+413596

-

GAMB{N)

-« 001118
-y LU1T7vh
-y 002423
= QUATLO
=~y QU714
~sU0LY31
= 001593
= 0UI6T7L
~ 04 luad
~e0l3kiLE
-edl®inG
=g OBSD 2
- QLOIVT
-, 015593
~e0)60843
~e0118%3
~sULB241
~, 020120
‘lOZliﬂQ
-2 Uk3418
-.038800
- 244300
~o036304
~s G29%E4
-+ 030493



e i i i

141

-
W

=

O w] AN B DY e

oy
o

= b
€@y O AT

XN}

" =a 843510

. =s843511

. ~aB4351]

~1e 204309
-+ 898120
«s912873

[ =a9546R9

~1,065518
-3 B71289

~1,148552
—5906095

T =4BT1550

- =s878499
~e 856572
-~ 876923

- =e904983
~s Q06310
-+ 900928

. =a 917299

LTS

4508944
+508042

$50R942
+AlhBAD

$h5353%3
1690431
+559433

«61AENS

«H10034
2530854
575676
+9595384

+563013

530661
25%5/5131
515029
H82912
s 468902
+413506

AFTER CUALESCENCE

GAM{N)

- JULLLE
=+ 0017908
~a 002423
= JOU0G2

=sui2931

=suil 593
=eU12714%
—eul2740Q

e 014307

—slpB83
=sD1ld241
~eJ2Q126
=02 1864
=sJ43548
=+ 236800
=~e Q44100
~s 036344
~aJ2P824

=e(330493

- KBIK)

~esd 423510

~¢B843511

-, 083b1l1
=1le2u4309
--398120
~=s912d73
=e554609
=~1l.065518
=e5712089
~1,148552
= 904095

‘aQ?l5ﬁU :

~+878459
~e9356872
~+878923
=4904953
“eFub3lu
= FU092H
= 91725

YE{H}

+308944
2505942
« 5306942
W& lobbu
0653533
+599431
+6209433
«618560%

oB18034°

+b3IBBI4
s075676
25959486
+363013
030664
« 556931
«515029
shud%12
2468802
« 413596

GAMBIN} -

-«0U0L115
~e 001798

- = 002423

- 060302
-1002931
- UU15%3

"=eGl2714

=s 012740
-.010307
= 016883
=sulB24]
-.02&126

=:021dd4

e Uk364d
-9035300

=s 044100

=s030344%
s D25424
~s030493



G

NN =
P~

CeE NN R

= g
(W o -

=
LU g (N

-
- T

Ry

23
&

XtH1
- §47351

~s 540480

=, B6099YS

‘1305839

-1q250606
wo @A 181
Ly GITO9T

- =4925509
=1: 577399
=1.346216
~1e564450
=1e319047

Lo $8/290

- =14224552

~egT3T44

-+950104

=3 920729
-+ BBO9BE
-+ 936216
- B8532473
=e 340011
 =e903225

-+ 899533

=« 302784

=e933883

Y{N}

-y 503274
~sH 33619
w5 73THD
-y 460082
=y 515321
=-H47009
=e6741120
=u663450
-y 450310
-+330909
~+182322
=2 GANBLT
=o 545530
=4517343
-~ HRO2T4
~y, 570034
-y 559751
=y GN4B3N
-+61%5495
~a534T767
=,553977
-y 537937

S = 556237

~s454%24

-y ATHBRD

AFTER COAL=SCENCE
GALLN)

W BuL1l6
«+ 001798

. 1002419

«004729
«207223
« 003003
+001ob0
«J0LdaY
«D03309
»01259%
«013060
sQuaza?
«0103%0
« 01l7uush
«014813
1 0Ldo56

- 2017940

«U30330
«0laiz2
2028796
s 337453
«034150
Q28524
2019348
2030871

. XBLH)

-g0h3b10
-2343511
~B43011
=1.204309
=4s878L20
-e 912573
~eGh 46089
=~1leDbb51H
- 671289
~lslgabad
- FUB0Y5
- B71560
- BT75499
~s326572
- 8§T78523
—aFu4yd3
=s 906310
- Fuuv28
- 317299

YB{N]

«50U944
+ 53008942
+ 506942
1816660
+653533

wB99431,

»055433
«61B605
«518034
6386894
675678
2595986
«963013

630661

«556931
«515029
482912
488402
« 413596

GAMBLN)

«s Q0LLLE
-, 001738
-s Q223
—sblUZ
-4 002931
=a0014593
- Q12714
= 012740
-s0L0307
~.Ul4883
~e01b241
~o 0262206

o Q21484

= 04364k
~s Q34000
-y Uh&100
- 036344
e 129424
--UBD}?B



of -

z

 «G26418

.« 04740
« 065859
w09853%
« 135297
«1797461

» 229337

« 282390

CH

1. 085266

Cl

2206238
2 3MtH31

w38L5¢2

»47HLU0
+ 4539382

~a3TUbL13

»?1o24p

~a 137885

cy

$153002

CL

0.000000
0,000U00
«+003238
eJlebgs
(120436
020557
1044505
~eDO24TF7

CSHK
=e157920

THETAS

1i2.2L0719
100.556662
106:2079y23

109467407

10Le753390
T 98.658705
97437431
324298054

* CSH
=-«W10956

THETASSE

=1l1Za263719
=l0Bs584482
=106454LT60
=105,019690
~102+57330b
=100 718952

=98e404943

-3« 733754



(namelist input)

SVTXIN
KFINAL=40
ZPERT‘-GS
IPEND=,.25
AATACK=30
ZLENGTH=78,272
ILND=Z,598
DEE=7.6
ZINIT=,.01 o
KVEC=30" S
KPRINT=10 ;
KPRINTP=20

$END

CASE 3

.47:._



BY

KELNAL

4u
R ADIN
A 0.
TFLINAL
5Y0400U

AATALK

U BGatby

KeRTS

5
RITEDYT
Ne

DELT

0,070
STRMA

«6)]32

Kyrn
11

Dl"ll’

1.
DTLTATY
059

neLSTS

-139:

KCaAL
0

PHL

04

Vel THAX
| ai2s

TLAMDA

0,000

DUCUMENT SAHMPLE CASE

KRCUAL
C

PAP

e

LFINAL
1e0GC
. P

« 100

KLAUT
C
PEIX
Ce
TINIT

+OL0

KPRINT
10

PCLAL

G
IPERT

G50

KPRINTP
20
CGIve
L.
ZPEND

» 259

1374

RC
+« 050

LAR

XTR
0.000



1] b}
i

.
i

Fomsse

[N

0 ¥o0d
OVd Ty

ALTYNO
St 3

67

ZSTAK

Je UUU0
Lfbbﬁﬁ
341309
4e0963
begblb
7ev272
93920
lu.9581

1240235

LTSI TN
loeb54h
1ta219¢
- lae 7853
2043507
2isa%162
23s4dlo
2240870
ZbeblZy
2dallYy
L B9« TH34
‘3144080

© 3246742

34,4397

ELPRVIIL B iy

37.570b
3941360
40 T014
424 200Y
4340323
45343970

LENGTH
78,2729
. RSTAR

«0000
25573

11,1391
146272

2,0630
224479
27830
3.0693
3,3075
34385
346425

BeTH00
347913

3,A000

‘3sBCO0
3.,:000

3.EG00
3. 6000

-3 B000

38000
3,0000
3,F000

B.8000

320000
3,£000

© . 3,8000
‘348000

3,£000
BEEOQD
3 EQ00

3

. Ny N0if
. «N290

- W AN
o 0600
« 3390

«1000
+ 17200

1400
1600
-« 1800

« 2000

L2200
2400

224600
2 2R049

23000

« 3290
» 3400
« 3500

- 2399)
-« 4000

« 4200

C oh400
24600
«4R00-

+ 3007
«3200

. a34NY
© «5600
S EUL]

NTAMeTER

Tt QuUU -

1

0eLOLU
«237y

- ehT8T

o 7138

W95

lolqu
1eb271
l.664%
la9024
24 14UD
243754
Z2e3103
2e8541
JL 0924

3,32%8

345677

3,805 -
4,0433"
4,281
2e5 150

G4e 75069
heGG94Y

S5e2326°

SealUy
57083
Gedbbl
6-1539
6-42;5
babb%0

5.B970

DUCUMENT SARPLL CASc

dIBY GrOMETRY

RixD

e U
W1072
2978
4232
PHu29
542
w324
«0077
20704
a22u7
9536
npd 42
9377
L+U0U0
1e0QuUL0
1. 0630
L. U000
Labaut
la0U{0
Lagudp)
1. 0030
L0000
LeUu0
LeUOUD
lL.0000
Lauiu0

1. 000

l. 0400
1a0080
LeGudd

ARt A

. 49 e3b4ac

OrRZIKG

B.2335

Te 4500

b 7710
500749
543909
4. T340
4a 2305
deb 450
2otid2d
242024
le5885

«97838

3714
Cewl0QL
Us QUOU
e QO00
0.0000
0. U000
G 0000
[(PRVIA IS

“0e OO0

0.000u0
U.UL00
0a G000
00,0060
0.090C
(ra JUOU
[EPthi
Ga OUOD
Le 0080

DORZRO

~3743531
~3ba0 125

~3be 3507

=344 3400
=33,4b607
=32.7400b
=3i4l13¥
=3143900
~31.1644
-30.6262
=~3G+3777
=30 ,2097
=-30,3217
G.9000
Qe 0ULO
Ue 000
240000
0«0
UedOuG
Ue3000
{(eO000
Da0000
0.0000
- Daw006
JedOULO
0,3000
0. QUG
0.200¢
Os000Q
0,u000

£

1be 2 ro9

A

sy

T elpl2

e 2%yd
PR Y1-¥
«5429
0442
« 7324
e BOTT

QBJDQ'

W92ul

: QQbQD

7042

TS
LeQ vy
10069
Teluud
le00L0
Lallulrd
La002d
100000
LeGdbd

. LedUa9

1,0u00

" LeOUUU

Lo Gtitsd
1e0DGLY

190090

140502
LeC0uD

. 1e0Q0Uud

ADUT

L0923

29d
26594
#9108
«4H3y
« 3981
+3436

«290%°

2373
altih2
« 1330
823
G312

C D.uB0o0

(e COGY
TLU000

- Ue 0000
-0 0000

J.0000

040000,

00000
0+00GY
0.00U0
040000
Jaulou
0. 000y
Ja UUGD

0. 04300

Uel0Cu
0e0p00

Ak
33000
ADDOT

-e20677
—-e2532
-e2500
wa 2y
-e2367
~eldld
-e227)1
-e223h
- 220%
-s2lbu
- 2lb2

—e2lby -

~s2 14k
Jea000
Ge Q@GOG
Jal00G
Ue 000
Ueduilz
Ja00ULG
Qeu 00
Us Q0000
Je0UCD
GeOuil
040000

© Ul

Je G0
0.000u
Q,300u
Galuud
D« 000U



05

4ba9632
Sis5280
50e034L
5146595
h3.,2250
SQQZQUﬁ
bBW355E
279213
59|§367
blei522
6éasblTa
64,1830
b5 748Y
6743139
bE4b 794
?Ulﬁ&ﬁﬁ
72s0l02

7340757

TLalbll
Toe 7000
75.&?30

‘348000

3.8000
3.8000
3,8000
3.6000

38000

23,6000
3,A000
3. 8000
3+ 8000

- 340000

3,000
3.8000
3a¥0uQ
3P 000
3.,F000
328793
AufD
e 900

3,003

348000

+ 500N
« 5200
«H500
#6500
6800
« 7079

7200

« 7409
¢ 76010
« 7800

- «R0OON

+3200
+ 8400
+ 35090

. 9800

+ 2000
_«?2080
« 1400
«3590

.39
10090

T,1353

Ta3732
Tabllu
Tedbb9
Beudo?
Beld2yn
Aebbeg
B.aODZ
9-0351
B.2749
FeL138
Ratale
FaGdtry
102273

T 10,485
‘10 7u30

TNe5a0y
11el7a7

C1legaey
: lToﬂﬁﬁﬁ
11;39&2

1.0000

Le00WO

SRRilily
Ll 0uic
1. 0Gdu0
l.u000
L 00D
La UGO0
leQuyo
L0000
Lau00
le 0000
LeGiDIY
1.,0000
Lo UG

L0000

Leyyt}
Leuuils
1,0340
Lewigyu
LeUuUQOD

U Ulivl
Ve 0UQ0
040000
0. 0004
Ce 0000
Q. 0000
G« 0G00
0. 00UG
e 9000
J«0000
Dala0u
0.,0GDG
00300
Ge 000
Ge wGUG
Qs BUQO
U.UGOL
SR HYHIA
Qe G0Q
Ucoﬂuu
GepOUO

GeUUGE
Ve VOLL
Leu0Q0
Geu000
Uew D00
00000
Us0000
Ga 0009
Ca0000
0. 0UQ0
Ued00
G.u090
0.0000
Ue JUOD
02000
O. GLDO
Jeduyl
vadCLL
Lo dGOu
Ge JOUL
ISHITIVIG

CONTINUED FROM PREVIOUS PAGE

1.GUUJ
leGULY
10000
L,0u00
leOuuid

C led DD

d,duuY
1.0UUO
LyGavd
LelulG
Leitdul
1,934l
140000
laOLULS
leOUul
leLusd
10000
leGusa
letudd
leO0ung
Lew003

Le 0000
0.0000
0000
O0s0L000
O«ud0U
04,0000
L« 000D
0. 0000
Ve UGU0
e 0000
00004
Ve Uy
O.UDDu
Ve Uuuu
U, 0000

- Uewalbd

UeUdbu
Velivtuli
we DIOU
JallOu
ve Q0N

e dduy
Qev0Gy

UsQUOU

Je Otin
0+0000
0« 0000
Te 3000
CaUGUO
J«0000
U« Quut
J+0000
i PR IETAT

Ve VLU

JaOuut
D QLD
PR
Voo GO0
Uebilv
Jedulbiy
Ce G000

@000



DOCUMENT SANPLE CASE

K 1P 13 2 THETAS THRTASB . THTASR THTA3RS COPRK CLPK T AK AKDGT AKBOT
1 . s1l9 010000 167,000 ~199,000 Ja ULD U000 0.J300300 JeUDULOOO w0B0452 w0B076Y =4262748
2 167 2014204 1494399 =1479.399 0.000 Ve W00 0o (ILIOU e ODOGOU «113104 oHaTTLT =o 260780
3 w2l9  20lB409 117417 =117.417 Q000 UeBudd 0o0d0000 D.000000 «l45225 2034715 =4258082

(3] 4 269  $022613 114720 =114 724 Delud) Cayi  Ge0QILIGL  QaUOULOGD +« 170630 a621817 =a257035

- 5 W3ly J026814 112,261 =112,261 . JelUY Qe U00 wB24350 e lLLUDVD « 202408 509011 =4255243
b 369 ,031022 - 111,530 =111.530 Q. 000 De00D 2824950 = UGV + 237540 596292 —e253504
7 +41ly 035227 110,785 =1104706 . delvi 0,000 | «524950 =4000000 + 20703 583059 =.201616
b s H6F - 0039431 1104147 =110e147 Jeud Ca QUG «82495¢ = 0L0DGUV « 293907 571110 =e250180
9

«519 +0430635 109. 259 ~109.25% . Je OO 0,000 vB24950 =4000030 e324151 2558841 =.248592




2ant— .
260 %=
26ht=-
260%~
2e0 -
160%'-
Ngnet=
Ly0*=
00—

IYHRY S

Lier -,
Loy
E18% 7=
AT 0=
aly*t
G684 2-
2T %=
GEQ* -
YEZT-

a1nga

ZRA*OE~ pZN*

anl s
hehy
[+ 14
nnge e
Ghl =
22°7T
GhZ*T
GTR®

8109%

TEgr
2T’
121"
Qg
reoe
HED
aene
LIN "=~

21644

bhpetl-
L X420 £
TGI* T~
BZN" T
HTQ -
o0 te
ChCra
HA0 P
54 %

girar

2YE -
£TE %
NLZ%=
GFZ°~
g1 -
9cT -
LIT*=
Lora,
T ?

a4

il %=
2Nz~
AL
126 %=
T9ge~
GRE *=
9hE *—
AL
7EE*-

nx

260"
269"
26n*
750"
260"
Tan*®
agne
Lyne
atp*

YUuvs

Lr5e-
15—
E13°2
96T ¢
bih T~
gGurz
24T+
5€9°
ez e

Lana

FNovofa
8Lt
hakrl
nonty
fnpoee
H) 4=
28227
KET A
GThAS

1nax

520 =
192%-
AZ2T %=

T21*-
AT
nen -

HENS=
CET L.
AL

110a

Yy tle
Fah1=-
Tal1®1~-
ge0*l~
iyt~
Eud [
54 %=
LIV R
Yuh b=

LoGa

ZoE*
LTE®
nLe*
GE2°
e61T*

Q6T

L1T"*
260°
Tipe

A

sl1°-
2072°%~
glét=-
TZE®=—
19¢*=
GRE®*—
GHE -
FAS AL
2ok "-

01
nT

:4
(th

n
T
ar
nT
nT

AN TN DD >

=

52




£5

10

il

L2

<13

L7

-l
19

TIde

« 269,

IDJ.;
+ GhY

1720”
-?73}
vd3l
ad92
» 550
Lauds .

1,056

I

$0&TN4G

052044

WUEEZ4D
W0BG0H
S0BLE4T

«JOTELY
« 074972
. GBU3ED
081117
20621563

TYZTAS

109,585
102,123
107. 465
1064967
13544573
106,20R
105,893
105577
105,183
104,769

THETASH

=179, 206
=178,123
=117s40s
107,053
~1054620
=10h4 442
-195;296
=1N6, 9860
‘105.@04

~105.267 -

JUCUMENT SA#PLE CASE:

T4TasR

Q}UJU
lo24119
16244244
lal 267
lo4.235
16443034
Lb44400
127250
léasnu2l
1594276

THTASRS

G. 000
~1t2411%
=12« 204
~1lE24254
=lc4.l178
=1lb4%. 233
~1lt4,292
=157.195
=1€4203
=1£9,125

CUPK

le234126
1234120
l.234l206

le234u20

‘La234126

1526310
1e226010

Teb2691¢

Le£26010
1.526010

CLPr

-« Q0UDTU
= U000 Iy
-2 0000wl
-+ UL O

T =eUD00UY

«L12G90)
129351
2012901
12901
012931

CAK

«351773
« 378777
408207
e 30277
«4ho3d4
«tbB428
¢e?12326
244980
wBT5273
sbyopbe

AKDJ1

«9h0250
«533425
«221593
«20%300
« 440322
« 482544
s 4568040
4527122
¢ 436650
«hlidie

ARQUT

- 24702
—s 245559
~e244112
=e 242691
~e 281227
-s 235725
--235&91
-3 236630 .
~y235349%
~e 233457



¥4

e
RN SO =T hwh= 2

- 13
14

15
1

17

18

e

P44
20

20

20

eu.

£y
20
r4t)

20

2y
20

20
Z2U -
2v -

2u
2dJd
20

x

- 620
—-:646
~+B16
-s673

-~ 703

-.734

-07BQ.

~e¥51

-2 721 .
- 6606,

- 694

~.603 .

-~ 586
=557

-e521°
-+ 398
-.292

Y

083
.232
259

# 131

2129

«131
2179
2222
« 254

312

+«330
349

2385

o527
+ 462

«501

2544
+596
«630

20T

=335
=e381
~+257
-.23?
—-295
L EA L]

s 7R

-2 775
-.573
=917
=915
—as 708
-2 744
-y RNG

=870
. =140%1
~1.195
=1,393
L =1e8R]

YDuT opT

sSbo e
s457 e3C L
s 540 a 2wl
356 ~ed3

+ 186 »3¢3
~-s033 1.23v
~s 4Bl - 3s0589
~e 207 ~-s327
~s293 letn2

 =e160  —¢346
245 =059

a1’ 17-] ELE]
-.016 -.206
~s211 2+ 280
- l24 lelbd
=+ Ltib 14983
=-al¥%B 5,779
=sLOY 04 LG0
“eUS0 ~24422h0

YLOT

24353
S =eL28
= 204
24080
1. 7E2

" le23
=147
» 732
=+ 350
-1,664
L L
-.755
22550
=la1062
2 5T4%

- 2361
1. 027
=1, 669
~s£56

GahHa

2018
Y LY
[y TH
2051
+052
£ GH2
02
sub2
+ 052
~alh3

L053

s 053
057

L L0861

2 U5
+ 085
2073
«U78
+ 052

Ad

—-e829

-2 &0
- Gl ad
~s613
s T2
--733
‘l??&
=790
~a 721
~s 739
—e 545

=~abll

~a 557
~e566
-s522
-+ 469
=2 400
=~ 295
—s 168

4

—a 230
=+ 236
~el2b3
s 130
s 133
‘1130
-.1?4
=235
—u 26D
~2 290
~s345
~a 303

—as383

-eh2l
9.456
~s430
YLD
-y 592
~s627

XpaTs

~s 321
—s 420
-'ZBU
we242
=230
~elyo
-l96?
=1 738

~a 152

-sJ2 e
-s81l3
- 037
~s 700
-a 790
~e3h 7
~1lal4]l
-lal92
=1l.611
~1s 640

YoaTsg

. ~-s0ll

-s43h
- 350
~s 514
-s2113
a0l
o517
2 256
2293
« 279
2108
2 G223
- 001
«204%
o127
slbo
aélh
1237

=i0TE

«bl9
=+108
330
~a429
#2494
La320
2+13Y%
dez8n
»933
+35%
—1190
623k
-+ 212
24296
la22v
2-932
54415
343041

2085 ~24,292

YDBIB

=2:341
PRIty |
lea47
~Zellb
=12344
~Zaldd
~s &40
1437
1,134
« 630
+923
v146
=2e¢4B67
265
~s 724
*-455
=y H51
32171
663

SAUNAD

—s0l&
~abu?
~+059
"031
—-o 352
-a0352
-2
=052
Wi
—alin?
- Q&7
~s04%
~sL5 1
~s 055
~.0218
=084
~e 065
e B0 S
-e 073



89

CCe T TrmN— 2

-

-

FR1)
Zu
24
20
Y]
P
2u
24
20
20

XRT.

=555

—eh 58
=270
- SEZ

'-3538
_--Ibﬁ?
C=eb 02

—a 562
-e61b6

- WRT

T e301
V2793

« 275
+ 294

:[ung

+253
« 294

‘#2113

« 250

4169

eonT

=235
232
=227

50747

=307

fl’?]
-y 237
- 271
--275

~e193

YROUT

e 350
. w3%4
401
e 40f)
8562
LT
" whE
Y11
« 439
ab8l

XA0D{

0357
_1950
sILD
0423
w]23
edG3
43z
737
e2bad
~2x543

YRCOT

« 219
e 422
» 294
» LTS
—-s 221
—s 255
s L@
« 950
~e 455
e 390

GHART

~s 031
-e 202
- 002
~a 005
-y U7
-y U002
~e 002
-y D04

~s L4 -

XRo

~ebby
~s 554
~s 56y
072
¥ I3
~y5EJ
-l569

= 60L

-e5%L
~-sbBlh

TRE

-¢i90
—e 292
-»293
-+ 234

—-e253

~e 292
-.215
—s251
~+191

XADOTA

—-a223
-.21c
—a2l4
—e24b
~a 195
- 209
=232
-s 157
~s 289

~e203

YRDOTA

- hd3
~y41}
—aitld
-a437
-+333
~a 450
-e7hl
- 50
~sb63

XREDT o

LY
941
YOy
« 783
2 1UB
+107
+515
l.627

+ 104

“Zsb?q

YRODTS

=1lel3;
=Ll.106
=lsu3h
=020
1078
«261
—s 57
=3. 0%
1312
=8 T7T

GMARBE

lUUl
sWd2
« 002
«UGH
s GUT
+003
s GuZ
s 002
PR vL
sUl3



[ah

=l
nrh T
W il -

ALNYND ¥OOE
g 2DV "IV

VEG
Galiv
luedl
ZUe LU
30U
4ds 0U
S5detbn
6l 00
by 0U
TUeUW
Tos 00U
GQe Ll
85500
9000
9h.uU
FTITRH A
lﬂbuou
liveOv
l1l5.00
126,00
12bslu
13000
135,00
"l4u. 00
145400

15000

155,00
lé6us U0

lb5s 0L -

170.00
17900
1804 uu
lb5,00
190,00
195,00
20000
202400
21us 00U
215400

T= 1.1718

PHIVT

« 060084
« 000G 14]
+ 006153
«000104
-« 000035
=+ 0u0325
- BUCHG3

~a 001357

-+ G02016
-.002969
-, 04348
- Q0ESTY
~.012143
--016400
~e 02755

= 05RT3L
~o16BHTE

=4 05GP 425
=-e 495220
~a 162534

=e6TE2D5

-a 723357
-eb6PH732
= 645051
-« ORT420
~e514G43
=2 4lh058
~33365717
=g1£1172
=« 1£62378
—-e 16027
—-» 15748991
=3 162265
~-e311]131
-~ 302424
~e %6 1748
’.5ﬁ3257
-« 579256

Za N3N

IMTPT .

2814373
kst k]
« 795864
- LLL
«616184
«917N41
FEVERR:
»3390413
«275112
«2NA1R7

« 199477

s 373104

2010090
~, 0701056
—-a 130678
-s 233187
~e275112
~e339847
- 4N31IRT
-e 51370
= 517041
~a563779

=eb61h194

=+658904
~e 65609

= 729010

- TO5R4 4
=2 TTATAS
-y 7071513
~s 8013172
-+AN4373
-3 801312
=~y TO2153
o TTHR65
= 7595964
~a 729010
=3 894607
-.65‘00&

PREJSJIRE DISTIBUTLON
+B03ATE

Ada

2{PALY)
lobu-ddln
Labugaad
1.912033

le3yinzs .
-le23d302 -

leid33432
+BuU2587
- wBT7172
«545143
s lu4ady
279580

»L27054 -

9.020253
~a173042
. =e3308d0
~-e533337
~« 387575
- 790732
=le 794313
~1s23078J5
~2+390492

~Z2a544273

—2¢b05935
=£ebl3C11

—Z4953055.

~2e4d 7906

~24343063

=¢a223303
—ieG4pe 59
=1e9273d1l
=le9300dl
“1-915412
=1.908837
=2s175192

=242T6572 .

~2e36 1Y sn
=2:473794

-2e4T5320: .

=P ES1K3LD
o (wCU9h
—e 126093
=2 4TE 76D
—1.615137
=lsEDO2LY
w2 e 3bT067

-3,C(03917

=34 2HZUQ03
—-3.%22007
=-3,712%32
«3,647913
~3,%23318
~3.%34159
-3.&79019
~3. 756334
=34E65220

=3, 3030663 -

~2e 954821
-2e 5255960
=leq09372
~ BOT267
~s 222982
= 049401
~a 003002
s L3044
~e (37421
~+213023
- 370414
—-e 478113
—« L73795
- GU0011

' “|065Q59

~s 450850
-e 365236
-e 177214
- G25123
—s 133596
- CO0bGT

AKDCT=

e 4022

CER
2e0lUEbLy
2451690
20433267
led 74687

odbntud
~x324234
=1e200430
~labdb7ls
~1.975813
~2e302097¢
=Z2e577333

-2 795552

=2eFD 44435
=34052031
=3,09321%
=34399063
=34191258
=2 761557

- =3.320794

=24217678
=2 287759
=1.30685;
=l.a45330
’1'515915
=1.607539
~1s325327
=LabboUdb
=La5%578]1
=le424T7H3
-1.401176
~a Q30612
=,383870
=1e359687
=led 45420
-10453759‘
~ls4ubb3E
~=145133u6
=le276EBT

THeTAd™ 104,47

Crap
0852204
ebla424
«508347
LT N
wlalb22

~e 2B LIS 3
~e 300100
- 01429
= 43304
—s2T0il24
—eb%4333
~e 5939451
~s 7330114
=« 76300Y
-+ 773305
= 1747606
—e 797315
—e2903a7
—s330188
~e55442)
—e2 71440
--451113
-s 413334
~e 404728
-2 401545
~e3H41332
-s383321
~e 396945
—sdbBLYL
- 250294
= 232653
-0243905
-s323322
—e 386357
~ea 3634457
—e 321064
= 373347
‘!369222

WTAN,
«0038du
« 3236224
-« b 192y
1. 0040906
14230819
1.53547u.
laT32928
len liBT4
leB7673)
le926793
levolbin
Le98UBGS
laGB33474.
la969522,
l1.938126
1.693184%
1.81Thuy
l. 721806
15893331
le3dival,

ek T24 2

.leTSM

0222204
~a054749
-s 198734
= 193 %4k
~ohh154%
~.00362m
’lﬁgl§§ﬂ

. 271657

L IVEEL S
e 23504%
OTLAO
w60 TORN

‘e k2090
s 156504
+ 183293

-,023814;



L9

clUeiv
2250

23iv.0u

235 suv

C 24Ul ul

2454 GU
25U U0
FLEFENT
Zbu-ﬂb
26h. 00
270. 00

2The00

28Ul 0

. 2B5aul
2904 UL

295400
300s0u
31l aup
320.0UL
330,20
34us U
35000
3650 Gl

= 821444

—=s 221334
—s B (6599
= 170502

'“.13571?

=« 049623

=e151375
~e (55705
o= 028504
C~sG17123

—~+011203
-a QUTT757
=s QOB 385
-+ GR4136

- 003126
T =, 002307
- = 001355
~a 0011224
- GCDAH8 -
= 000357

=+ 0CO1H59

-~ 00CGC14
.+ 000034

514114
-4553779
-5 17041
-4 4A 1370
—. 402187
~e337043
~4275112

=~ 20°81R7

=s133478
= 077104
=4000000
079106
+ 1304678
«20R187
275112
2330043

«402187

+517041
+6161R6
4696609
755964
+ 792153
“ 804373

-Zei 2209

~le77.027

=2e24{23u
=la2¥0744%
=1,005437
- 177132
~eBuEY 14
—iﬂdf?}*
—e33n3 44
"ll?ﬁ#j?
=+ 0224UY
«l24698
.Zﬁjldb
2408133
0243372
20672092
«HJUbE2
14031634
1e234035
lu392#ﬂ$
ladliqu¥y
"lebgu2 i3
1.6009.6

-s LTGELS
=~at33344
=Llas (43995
=l.%63363

=29 524436

=~2+63988
=34 261460
=3.3:12402
=3 606250
=3.E13%77
-3, EA5B16
~3.E52692
~3. 176714

.‘3l°41423

=3, 485185y
~3s 214468
=2+ C3T054
=24 290551
=1l.616171
-eG742081
- hE1a79
=1 113214
=« LOLUGH

‘1.55*&74
~leull9L
~2e29117Y
=2.2441u6
'2.39&2#5
-2.?192&&
=3a1l1l4453
~34040106
-3y 382732
=24 3Bb43 ¢
“2e3bu2z2
—Z|?2799ﬁ
~2+308524
=2.23332J
=1l FUTET s
“14239370
=1.136392
--Ebb?l?
2314643
1.426200
24059529
224710065
2.608E)8

=e36allvy
-.502990
-3 72{9y
- 5801327
=sbhdivy
-s079%22
- 776523
= T60U42
~a 108152
~s 747104
—e 722055
-e5631999
=-s227132
~pu9d330
- 476969
~e3U4b44
=.284094
-olboD 79

2133716

e3545359

«514332

2617766

«652204%

—s282161
=s7l20dc
=~lsU21712
=Lle&Q2%9d%
—ie5301lun
=~La714377
=12605957
=1ls674135
=1s922565%
)] 92294)
=LsP00166
~le4628208
-1a%43377
~1le90d201
=l.d57916
“~le 7920794
=1.713784
-ie5163%7
=142712487%
=+387027
-« 72220
~e336472
2 00940



88

20

z2

23

24
25
26
27
zy

25

Tihe

LelTz

‘La251

L9335
Leb42E
i1edi4
LuBD%
La70B

lenlO-

1ls916

2av2h

z
$098534
«105232
+112258
«11%614
127295
$135297
»143413
$152732
2161141

+170323

TYFTAS

1U4,467
1044135
103,213
192,761
102,800
101,783
101.800

91,533

98,737

94,A30

T4ZTASH

=154 LLE
«lNg 52
=173 . 3d6
~113s0u7
~172.413
=~112573
=102edab
'1?1-03?
=100 771
=-190,4y27

 DUCURENT SAMPLE CASE

TH41A35R

I Y- EX
153.073
ladet4n2
139et b
Lovegdy
1964309
Lh2.256
L4 +U42
187,006
log.vs2

" THTASKE

=1lt2s 02
=~1EZ, 3ub

~1%5.925

=15%.638
=1%%.85E

=1lu5. 347

~=1lbs23]

=lLzs809 -

~1lb0. 480

=1EQs 330

COPR

ls712400

1.712%uv

Le7l2400

1.712400
le 712404
leT59328
e 759425
1,75932p
le 759425
la759920

CLe

sUF13a1
134
«031341
#G51331
abai34)
s 0d1742
081742
081742
$Cd1742
81742

K

037202
1360202

207y 77U -

« 730750
s 761330
s 191143
0313973
sdalbhy
s8736 L&
0% 7TBYE

AKDUT

«H02L87
s383763
+ 354607
w344D71L
2323940
«302u57
s28d%u7
: 237722
0234327
210344

AKDDOT

~s231361"
—=e230272
-+ 226699
-« 227152
—s 225643
~s22#4)183
-+ 222783

-2 228454

—~e 220208
me 219058



65

=

QO AP LW

x .
e 775

--966
-1:012
=:902

=y 9085
"sPJ_.?'

-:034

=+ 945

-=1,073

-1.804
-G998

~l.012

=-1,072
~l.022
—1-155
=1e2BL

=1.08F

~1:074
=1l.154
~1.007

~s553

rlﬂgs
~a793
—-a 725
~s 599G
-+ 481
”0352
- 142

Y

539
» 485
1914
«603
+545
2543
«391
2195
W 27910}
2091
2091

.35&

« 389
«238
s 245
+1B3
243

» 400
shlh

»455
561

« bbb

. »698

747
801
+858
+901
+330

T
~e 237

“a355

=, 9795
=-a 538
w345
-y P57
- 080

NI

«D14

1155 -
«NRT

-4183
‘1174
-« 075

112

~x036

-3345

o445
- 474

-, 797

~y 764
=1.016

~a9A85.

—.QEH

=1lal53
=14 340

-1:830

YDUT
e

+239
—JZTU
2269

2353

e2EG
« 260
H92

2y 710

-e053
201

2306

2311
~, 226

210
=-s 235
—s 423
-3351
~-s340
-y 452
=410
-e367
-;Obé

=150
~slzg-
—~a 269"

- 274
el YA

AODT

« 3440

«dla
~1e31L
-a301
- b8
-« 737
3214

oﬁcﬁf

- 295
eFbl
—.Guu
ado3
- Jza
‘Laligb
s34h
1,06z

L. 360 -

le342

[-1: % _
. 2w33Y

laten
- 7?3
~s 799
Lel4ad

(¥
leatts
1.829
4e420

=y 072 =l 30%

YLOT
=+ 561

-y Lb3

s« 501

-2 792 -

-y 305
-2+ CU%
- b4

rabgl
l.ubd

« 500

1.26C

. ¢ 370
le55
2e (13
24275

+ B22
» 726
-y 345

- EU5

."1-43&

-La C77

~2a 431"

WlE1

13
243

~o 87

-1,214

—aB40

GAHBA

016
a 047
220
«051
« 002
s US2
o052
+052
2052
« 053
«G5H3
153
w057
Lol
s 065
+ 006G
073
2078
+DHZ2
0BT
o L92
» 0G5
« 100G
¢ 105
« 109
+1l1lb
+119
122
al2s

Xg

=1 ELZ
~1.033
=le084
~e G035
—-&75

-y GBU-

~elin2
-nqbd

 =a953
-1a084

=1.0L%
~1l4024%
=Ls042
~1.06%
=1s,0064

«1,170

~1ls1B3
=1.269
~1,113
=1.003
-¢ 953

. —e 948

~s 866
~» 72 3
~yB23
.'1504
-a 30T
~sl72

L]

- 540
~s 418
- 329
~.ﬂ35
=s 335
e300
—-y 393
~e21l4
~s283

:_‘0052

~s 150
bt ] 39‘1
-~ 322
—a251
—a291
=+170

.~ 252

- 3G0
-k F0
“s4d0
-'559
=207

. =043

-oﬁdﬁ
- 728
- 772
-y 33y
- 4BE
=922

A0AT8

1114
—s3a9
“l3bﬁ
-sa35
- 307
-.Bnu
~aUb 4
. e91T
T L]
v 190

+ 139
—y Gl
-~y 139
-s s
_”-llﬁ
2023
‘e 3308
~s 469
-ed3.
=s0l0
=~y 732
-1l,017
,“-766
- 767
“0634
-s324
=-lel21
~1«307
-L. 85

Y378 KODTB
~e284% +0L0

1’ T-] «+ 092
~e035 v 705
s l2b 2%0%

~e333 =92y

-+372 955
~e519 =017
- 562 -a21b
~sb27 w124
“-353 na?o
~s 232 MTER!
—e34 ~ebd7
= 0209 «865
w021 sbi4
2306 «723
e222 l.331
2378 la215
b45 la%83

0224 , LeQH2
518 eloi
e3LT s4lb
#197 «1.217
«137 192

142 270
al160 279
2242 lybed
03407 leB¥1
2250 4321
o133 =15.903

YudTs

“a512
-a727
=la4362
lalb3
504
o4Th
1892
=14956
-.1&5
- f4EY
=1,959
e 473
2146
-:608
-s 008
=1s283
-4 317
- 567
1.493
1501
le2l3
wbu2
-+ 039
- 297
-ebH23
-at51
- aB54&
l.16Y
1s 1HE

BANALDE

el
- 0%
w050
=051
-y Qi
052
wo 2
s UH2
-y G52
1 LY
-y Q47
YL
=051
~e 055
-.053
~s 061
-sCtab
=~y 049
=, 073
- 078
-y Q80
- Db
w0l
-y D52
- Y5
- 083
-5 107
-.105
-2107



09

L AN NN . B TR NI O -

TV
b
= Thb
-y B35 .

-37]

36
a0
au -

3L

dd
Ju

Ay
T

30
3u
£V

- [T
3u
30

a

XRT .

--7&&
—o 746

-caﬁﬁ

_-.736
- BHOT
=110

-2 820

e B4

=+ 419
—~e 772

T =efi 49
: - 530

-+ 509
‘.733
~e 2 U

L 05T
. =+385

YAT

501

T #8531
':.501

« 595
+592
554
577

e 5TH

s 585
+ 590
«593
« 580
#9543
«573
582
2571
553

. eh73

« 395

+ 305

S XRDAT

050
L)
4150

-7
L mg570

-y PRG

- =27

“e3N7
=337

. -IQHZI

=a 540

=e310

-+ 230

=230

-+302

LY
_-‘1275
=175

« 145
«077

YrDOT

«Jb3
sGb3
«+0B4
« 250
«159
-« 0ob
" e26Y
"wd37
274
+2B3
287

Ce2B2

«G27
«31b
308
+276
i
+ 369
‘wblo

a_ag‘t—

AR00T

Y- FAY
«034
en3d3
bl o B 3o
-2933
«2d3
« 71U
2436
247
—-sblh
=ty
«39Y
o 420
732

.f.i3?

e 77
-y 9]
=e 4%
2 L%
sticd

Yo LOT
Lot w2
l.t22
1,CLln
-+ 197
—s bD2Y
=273
—e 273
- E23
- 224
—a2z3
-a b3
- 272
- 549G
=y a9]

“-Gb&_

'.3&3
-1-125
~le4l?
~-Lle 7JBY

Teb07

GMART

~a QUL
-y Cug
- 002
~ats05
=4 0C7
-+ 03
- 002
-o L2
- (04
—» L4
—eCLlh
- 109
~sU1G
—a 020
-s ULT
=01l
-s018
-QUEU
=-e022
~a{itely

ARH

~e 730
”0707

‘l?lQ_

~s 944
fQde
-, 178
-e 731
=793
~sd92
--993
~is04%v
—aBul
—.322
—.69d
-sbar
-, Bl
-a79f
-s 423
~sbba

. =e 879

TRa

~e217
- 541
a3
~e54b
- Bhy
-x237
-|541
=335

» ~y Y0

~ab2l
-e2b7
LY
-2350
~s231
=531
-4 927

e i4l

~a 357
-edlL3

KRDATE

-y 200
—a3e%
7—-355
T =y b4h
C =eb32
- 239
- 264
=e 246
—~a5318
-: T8Y
=~le 074
-s392
-e356
'-998
-~ 260
~e251
=217
2302
“GUU3
+sU3b

YRDGTS

—-edfD

addh
~s 10

o172

171
—e )32
-3 2d7
—s2lo
~audY

e259

a537
-s219
-a 3030
~e 207
A EVE
=279
=-s 294
-2522
=-snlb
-eT43

XRDDTH

=lettdy
TL)
v334
1,022
«30H
~ealh
o315
«331
~lela¥
U770

- 172
=~ I7H
“1112
-it4
«171
e236
'-3?1
-+ 298
s 303
a323

YRDDTH

~-a973
-y 190

«U2G
lal83
1e177

410
—s 204
--239
1.993
2e34b
2Y-1-1

021
=y 0G0
=-e U39
—s224
‘0545

o587

ledb4 -

-y k22
'?-619

GHARB

suwl
fL02
o2
s U0%
« 007
o 003
s 002
«u2
sdnk
o013
o014
« Qub
+010
aull
WUl5
«011
w010
L U30
« 015
2029



19

[

30
il
32

43

34
35
36

“37

g

39

ik

_2-&30

2y2b%
2370

24490

24611

2e73%

2.'“59
£+963

'3-&05

3,233

z

« 176701
« 185433
nlgcalﬁ
« 206374
215556
$ 224937
« 2403640
s 250057
+261363

.271679

THETAS

92,450
QR 4237
85,132

BheHTA

97.027
47439

95,593

Q44219

93144
924745

THFTASE

~100e 71%"

=190, 25y

=3 Taba7

=37 007
-aRr, 202
-3 460
C=3A.1LT
"07059?
-3%e 749

=~ 4,339,

JuCUkenT SAHPLE CASe

TATAIK

loge% 73
L5039
161.772
161547
157237
Lz5, 730
LbJechh
1624414
157001
1bbe393

THTASRE

=) e 00
-1leDs304
~LL7e207
~1¢24337
“lgfglbl
~l58.128
=1LB4l01
~1&2a345
=~le2. 683
~lbEabb?

" CoPK

leaB2401
ls4B2431
is:482451
1e4E2451
le4p2451
- eB65 121
2605121
«B6512]
865121
«Eb0b121

CLPK

wb82224

«Udz2z2y
0B2223

b3 2220

1032220

wldle?l

»:B1671
v181671
«181bTL
181571

AK

920127
+74w059
s ¥ 7458
2721080
« 993824
« 792847
$SYTB57
09939706
1.000000
le QUWOGO0

AKDUT

[$R-3-1-7%:)

e LOUTIY

e 133340

« 107495

+ 3483337

s 050910
+030307
03272
Ua OU0U00
~ Oe QOO0OLO

AKODT

~1218008
—22iTuT4h
—e 216263
—12155484
—a2lbyh2
~s21lhbhb
-s214396
o 214299
0, 0uQ0Q0
U« SLUUQED



28

=z

O e WO W -

X

-oﬂqq
=le4F2
=l.176
~Lla585
—~1.539
~1.287
~Ls2H5

=1l.031

-l|218

“lgqa
-1.010
~t¢323

“1!354
"1'109

~1.191

-.984
"luOBU
=1.160

~1s135

=L2107
-1,333
wleb6%
~1a746
~1l4678

‘Llsqﬁ
=ls461:

=1,548
=1.35¢
-a033]
~L, 077

—1950”

“-BQE
~s 122
‘-.SQZ
-eé43
~2 T4
=041

Y
o 735

2TH

» 338
+ 162

322,

« 729
2551
« 720

«653

1585

=+ 732
s 402
2 407
«5637.

« 710
+522
«243
«BTFT
» 476
L84
«251

#1521

150

352
« 241

+539

420

« 494
-LE
s 769
2 785
«817

» 855
« B30

« 305
337
« 900

14013

l.022

T

NE7
«N413
« 110
2 2R7
-.140
a1
- 35N

-e108

-4sh10
=153

«NRD- .

-.101
-.173
-+371

L LS
-a01R"

«112
~-a176
- NR2

+341

« 205
$461

411
~s 470
-4 A1
-uv580
-.219
“e 592
-s AR7

“1-1“0
~e41
=318

-~ B6A

-y RAGH
-~ 774
-4 R70
~1a0%19
=1.27R

‘~14 7RG

YoOT

«lt o

—u2ly .
ys-1-)

- 25%
~s b
-a 202
-« 011

272

-sl1l22

shhl
139
”.OZb
~aUll
109

-2 l74

s 40l

15406 -

AL
291
1397
sUGd
113
~s07H
=e31l
--394
~:234

=-u357

-.bbg
=ab3b
~e bl

s+ 178
~s41k
-.ODU
=sd43
=y 149
=y 2%
~ad70

—s231

XooT

—e341

sy ?
—e 3Ly
iLal0Y
latray
=letht
—s 4 it
a9l

—-s 716

I:’Gd
leuyd
«077

-4 137

~s076

-lebub’

-eliZ2
=333

-5302:
~2475

=s 46

+579 -

‘|095

324
lel2z2
Lsl4l
~y Itahy
levwtd
1,743

C LeaS7

»loi
~leddl2
s3%1
~e039
-y 104
XLt
le4l?
IRY-FL
4alzil

~e 052 —14,313

quf

~eihl
« B0
377
Lar3d4
2 243
—s 22
12

4o CG0°

~1a 257
w21
-y 341
« 417
e 490
~le 466

-1I:22:
-loalq

47
-o Lt g
-~ LhZ
1a 423

« 598

2 704

1 &78

w153

o 748

«1G0
- ete2 -
-s 223

—-a 671
*1.465
e 4

~lJatklb
¢ 481 -

ekl
¢ 313
» 593
- 145
=1ls312
we 517

Cabha

« U010
047
PR T4
+ 091

© w052

NEE
« 052
s UB2
«0B2
« 053
2053
« 053
w057
o 001
L

GO9

+ 073
« 078
082
2087
92
« 056
+ 100
» 1005
W 109
+116
+119
s1l22
0125
al2d
2132
+133
+ 134
«134
« 136
«137
+ 137
s+ 13E
+ 135

Ad

=1l+3%0

=-1,277

=le253
b FY-
“ish74
-1.419
=1.220

."11234
~1e312

- 345
=lel63

=1le 279

=1e 194

C=1slud

=lslbl
~1.004%
=1leip0
~1aCO1
=1.19%
~1+170
«1a43p2
=le267
=1ls47d
=14452
“lgﬁﬁ?
=let:21
=~Lls404%
=labzi4
«~1s 345
=1a3%6

-I;?b.

~La 0%

-0937

~a B4
-2 739
-.524
=i 78
-+ 297

. =sC71

Yd

~eb2l
-.391
-e 393
-~y 203
M ELL]
—e &3V
- 737
-+ Thd
—e 537
—eb24
- 76)
-e 353
-s 390
”0701
—s 965
--475
-.5?5
-4 190
- 207
-e 21D
- 204
e A
=q l30
" =e 320
- 227
—s 353
=+507
~y 504
~s 000
-a 761
-y U3
-~y FTYJ
=-e8 13
c=edu?

L ey H74h

L =sdLllL
bl % -2
=leund
=leu2l

ALOTSH

-« 371
~s UG
~s U4
a LUY
~e393
—e 220
“ladl5
—.gnT
~a 422
=232t
—s959
=+ 095
=430
—e 48]
“sh2?
‘1057
."-037
o LUG
2232
«225
234
568
e %00
-sJ71
e 33
-4335

S =Tl

~»b45
- 807
=1,200
= lU2
Kt Y-1:¥4
-+ 750
-e 765
-2 749
~e0h4
=levdd
=1e257
‘1-?*7

Yoars

« 326
—eJ76
=~ 076

e 240

vh43d

171

2 04T

» 135

043
—e 343

wllis
- 074
-y 154

« 079
-ulrb

'-|§21

—s362

Y1}

—e243

=e232

'L
“0354.
2164
«2%3
« 434
2563
T
ML F
« 306
shGh
034
«301
o221
w]lb1l
«191
220
«306
« 275

xDDTy

la1b2
-«110
—.IUb
0L
ls3ug
sdnl
-2 147
~1¢1a9
-e347
—a9il
-a.&ZQ
=sydo
-lelll
—sG 1Y
=Lys04b
wedlB
Ll 1:1 11
—-oB 30
“UJQB
=shnl
2529

-s026

14359
T e9l4
1,701
la2l%

D)
1la397

0345

«520
L w395
1,323
=130

« 108

+ 867
1.220
12715
3,997

«103 =13.978

YoDTB

-e3567
~a 192
~edll
- )69

~e1ld2

-.5&9
1+ 3%6
1670
- 262
~e T3
3,341
-2 180
«4B3
3639
-5
492
w176
=)s344d
-+ 537
-e 592
~s 445
e 600
~1.273
~-s288
—-uB62
-s 363
vb%4
eib1
-y 390
l.602
~la912
2125
244
- 217
-.350
628
09
1.271
Tab2a

GAHHAH

~s 016
=alhT
- 050
-sly51
-oub2
~s052
—-a b2
-a b2
- 052
o047
=047
=04k
-39 3
~e 055
-0055
~a 081
Y[ 1]
-89
- 073
~-sQT6
-2046
-y Qi
-y 0d b
- Q%2 -
=95
-y 095
-y 102
~s105
-y107
=-y11l0
-s1i3
=eilh
~s1l%
-31lb.
~¢llb:
o326
~a 13
~al30
—~s 130



€9

XL NN TIPS

K

4u
%0
40
40
4y
4G
4U
40
40

4D
- &0

40
40U

1)

40
40
40
40

- 40
40
40

4L
40

40

40

Al

40

" 40
40

40

XRT

=851

-eB5H1

-1851
=leS6k
~Lls743

-971
~14259
=1le282
=1,299
=le554
~1s653

=-1s27%

~a 856
‘1(652
~lab&7
=1,286
=1e183

-;909
=96

=14270

=902
=3925
-39 78
_-992
-~y 040
- 91f
L L1
=-2901

. =e36T
-986

YRT

w529
#4529
1529

« 345
«334%
« 752
« 789
« 736
»539
¢«33%
«36%
LT
721
;363

335

2 732
« 735
«732
o664

© w749

o683
« 713
¢ T15
o678
H28
»535
«e535
«520
» 315

“ 0234

ARONT

-+ 0037
=037
-037
—-+191
=+ 4R R
~-s171
=1 246
_IOOIO
=val4
~a1h13
-.4?9
=+336A
-IDER
~ 426
-9
m.gq?
-+«AA0
=035
-s1P5
=lsN57
. ~s D328
P

« D10
052
T YAt
~ef}1?3
2037
+N29
«183
2159

YRDOT

- Q69

= 059
-, 369
—a5056
'0519
250
=220
—‘204
=310
~s 470
=456
- QU7
=aladh
=458
- 263
“s 200
—,266
237
073
=227
s 143
2233
541
«512
e384
eal7
204
+333
o611
o Th1

XRDOT

—a Ll
=—edly
—a831%
ls 40U
La279
~s+ 706
=1 lhu
~2s0b4
-s023
Iedty
949
=-a328
=le613
2991
LeZb3
~2.0&2
ali3
=le369
=Ledl4
~Laa72
s 249
~y34%
v 749
24271
_.634
edb%
039
-.055
- eRBO
14275

GMART

-2 L0
=~ UG2
~, 002
—-e 0G5
=-+007

C=~e D03

= 0G2
-, 002
~s 104
~e014
-+ 015
-« 009
bl 172 1]

- 020

1 ¥
—.011
=-s 018
"-020
=y 022
~e b4
-+ 039
'nOQ#
-2 D36
~s (29
=+ 03GC
~e 026

-2 049

~2034
~s 028
-s035

XkB

-+ 879

-e 309

- 879
=-1.530
=l.434%
=1s 005
-l-G?b
=1.118
=1l.507
~le351
-14177
~1.635

~la.bb2.

=1ls k64
-1.312
=1la245

=1,083

-a 25
=1421i2
=1s0l2
~1l414y
~1,077
“1l«0G1l8

=536

=2984

-+93d

=~s 735

- Bl

--917

- 990

YRB

=» 442
=~e O]
—stift
~e 226
-.204
-s 728
-.&91
‘.?Qﬁ
-+ 1353
-+ 200
~«083

332

L 11T
-a 387
~-a046
-5506
-eH93
=g g9
-y 162
=+ 095
-« 760
~a 707
-v063

-ob541l
=577

=528
a1yl
~ek5 T
~s 940

=322 .

XRDATSH:

-2 015
-e 047
«Ul%
2 396
« 110
—s5U2
=e343
‘9597
- 0443
248

0545

=317
~s 383
-+ 047
~sa 763
=1:367
-3 381
—-a0b1

"1.lBQ;

-e 178
—-2896
~a350
-e 059
~e134

=y 330

- 202
".065
2022
2039
o135

YROOTS

ral
=-sald
-« 002
«392
v 243
127
«032
1143
slal
-39
--222
571
‘537
273
s 221
«222

046

=203%
s150
--03?
+182
+ 130

o115

~+039
=s24B
~s167
-0321
-ef21
~3301
=717

XRDDTA

0226

. #2410
« 026
1.593
o923
-e636
1,431
«456

le431

«533
~e953

1s633

l.49%
« 901
-5 190
=1.968
Ledtb
+ 120
=2 796

~s 4b6 .

=1,615
+6d5

1,522

«880
-+046
=e537

-y 103 -
~1s193

-1-3*3
l.077

YRODES

-y383
-e 550
-a2ll
s 204
-s0g2
1¢433
“2a235
0647
~1:034
~sh4l
- 23
—«385
=e391

=374

2511
2e545
=24057
-s 291
leB37
en04
.10330
l.522
2+726
2.050
- 285
e 229
~oBi5
2s4630
2¢180
~5e 735

SHARD

« 02}
QU2
U2
« 005
«807
*203
+ 002
«002

Y+{+1"
« 013
Ol
2006
:01e
01
Y38 )
2011
+Clée
w620

T 2019

«02%
0037
2 334
lizd
«01%
+ 031
2021
0037
«033
«G23
«033



PRESSJRE DISTIBUTIDN

y9

=a2110238

T= 3,3582 - I o724 AK= 1.00Q00 AKDUT= 04000u THETA>= 92.28
0L6 PHIVT _ oyYPT 2¢P 41T =PS1IK3IQD CPK ce3p UTak
Js 0O 014622 000000 w029243 ~e LGDYYS l,U02E259 o253 Tubb L3138 4
lue 0w 2016034 N, 002001 +032unb3 =« 140031 «8%20372 » 223007 s 374208
20400 $ 017574 Na009000 033147 - =e 4980306 «336710 « 134177 < o« 706001
3uauu «016239 N.000000 2333479 =1.0325390 005683 2001672 laGl616%
#U, 00 « 021001 N+ 00O000 « 052002 =ls£75993 =+633592 —~«158498 le29%6ui
5UeCL - o 022757 (0+007000 045314 =2e346T44 =1,301230 ~e325308 1.531%0%
60,00 + 024219 4,000009 0435433 -2+5556503 =)e905065 =-s 477016 1,7194%§
6L J0 « 024621 0000000 w043242 ‘=3, 211400 ~22162158 ° = 540540 le 792036
TU» 00 2024542 - 0000000 + 043004 =3¢419552 =24370468 =« 592017 le849203
C. ThaOU + 023568 N«000000 047135 ~34571855 ~24524720 =-e31lu0 Led899235
. 8U.00 « 020852 s 000700 041703 =34 660047 ~24618343 ~a£6545db La913125
d5su0 s 014469 - 04000000 Q28937 ~34 676595 =2+04T7657 —~ab6561914 1917445
90400 - =e GQOTES n.0nNN0N =s001LH 70 =3+614303 =2+615873 ~ 553968 1.901132
9500 =e 043494 fis 000000 -¢ 006980 -3, 465412 ~24552400 =s63BLUQ l.061362
100,00 . -« 222605 0. 0NN00OB - 445210 =~3+21%615 =24004824 = 666206 e 194388
105,00 =2 067791 0, 000000 =s+135583 -2 £59483 =1,9950066 =s4987566 1.6%1000
110,00 = ~.585832 N, 000000 =lslTLl864 =24 349254 =2.320918 =:630230 1u532728 .
11500 ~«B40246 0.000000 -ls68049} =~1,613736 26294227 -~ 573357 1.27032% .
12w+ 0u =+ 689635 0,000000 wle379270 = 67937 =1.047207 =+ 261302 WET274
125400 - =,73824G - 0.000000 ~le4TohEL =« 232358 - 709 339 =s177335 402553
"~ 130,00 =+ 737230 ‘G»000000 ~le4 74469 =0 114969 =«589428 - 147357 23339971
c 135.00 -0 164570 ° 0000000 =le323141 "=a 061172 ~«580312 =~ 147376 « 247329 .
‘140.00 ~s 796072 25000000 =14592145 - =e 041738 -+633883 ~e158471 «204300
145,00 - =e BO0422 0097000 ~1l.600845 =+ G0BYL3 -2609807 -e152452 2094671
© 150400 =+ 763170 04009000 =1.525634] C=e 022436 —e248770 =e L3T194 - 159786 '}
- 15500 -« 733528 02000000, =1le467056 ~e 154371 ~ab61427 =+ 165357 = 440875
 leDeud. -« 725126 0,000000 =1¢450232 ~¢370623 ~« 320874 -~ 205219 -s608TEN .
leoe QU - =ub7D075 0.,0n0000 ~le341350 =+ 4950682 ~-+837032 =-+209258 =o 704047
c 1Ths00. ~+609151 0.,000000. -1l.218302 = 479144 ~e897446 ~e 174301 -, 092202
“ 175400 =« 546T06 N 00000D =1.0%3413 =+ 205467 =-+298880 =e 074720 ~e 53285
180. 00 =2 560671 0000000 =lel21342 ~e (02421 =s123763 -« 030941 ~a 049207
- 185,00 = 552606 04009000 ~lel03212 ~-s 110504 ~e215716 . = 053229 « 332422
- 190,00 = 493216 0.000000 =2980433 =-.536223 ~3322655 =+ L3066% « 732272 .
195,00 -e611910 0003000 -1.223320 . =a429234 ~s653055 - 163204 oeb55140
200,00 =y 655799 | 0090009 =1e311598 =e 258276 =+56%874 ~s L2458 L«508208
2054006 -« 632316 N« 0%&ID00 =le264032 ~e 110363 =:3751%0 -« J93799 +»332510
. 2l0e00 =a 714704 0, 0930006 =1ls 4279407 -+ G13830 =ak4h3237 =+110809 -2 117802
S 215400 - =s 713445 0. 000000 =~le420892 C =e 014362 = H40950 % ~all3583



99

K

4G

34350

220400
225a0U
230400
23400
240,00

242,00

250400
255400
260,00
2bh. 00
270.00
21500
280, U
285,00
290,80
295.00
300,00
316400
12%G400
330,00
340,00
35OQEQ
350,00

1i8E

7
262390

=« 727013

-e 732153
=2 731745
-+ 729630
-e693355
-4 727194
-, 609108
-.B69264
-2 160807
-y 053253
-.622250
~. 009215
-, 002534
001342

+003304

Q05 4R T
« 006718

2008468

« 009784
2010956
9012114
«013323
v 014622

THETA®

N4 000060
0,000000
NeGNON0D
N, 00%00
0.,000000
0. 000000
0,000000

040000010

0.,000000
N, 000000
0. 000000
N, 600009
0.000000
0.,000000
N GOONGH
0000000
0, 000000
0.,040100
N, 000000
g2000000
0, 0000130
1,200000
0. 000000

TYETASE

=le454025

~le4b43uy

=Letb35 70
~le49926 4L

~1.386730

~La%5439]
~Le2lu21lb

~le 738528 .

~+321614
-~ 106506
e D4443G
~s0 L8431
=.005064d
002685

«007607

013974

s 013436
+016%35

o 019569
#021913 .

2024227

+DZ26646 -

«02%243

iz

-+ 022230
~s ULQU3hH
=+ 1357352
~s 200245
-1.619810
«les869366
=2+4458845
=2«E75405
-3.172712
~3,373826
-3 490037
~3a£2d399
=34494759
~34395087
=34 236073
=3a(2b359
~22 171568
~2¢ 173501
=~1le524371
«,512086
o hl&651
~s 0OTL02
- LOGFBS

ODCUHMENT SAHPLE CASE

TdATASR

THTASRB

COPK

=4 Ta295
=e523341L

—e395322

ey THYS00
=1e406540
—243237%97
~22677062
34613933
-2+ 494323
~Z+4H0332
~2+5345386
=2454G830
~24499827
-~2.3%92402
=2+22B466
~2:014385
=le758132
=1el36565
=s5054152
« 109827
s50UI5T6E

2 ¥29544
l.028259%

CLPR

=sll9Ub4
—-+130483%
=+ 149030
~alBYdTH
—=s 3510350
-« SB0Y3G
- 659265
- 303463
=sHh23302
" =4 020043
~e 33634
-2 636747
= 624957

-me59810)

~+557116
~-«503596
—+%439533

! =y 283141
! =el26351
s 0274527
152394
; « 23236
Y+ 3411Y

AK

AKOUT

=+ 14509
-a2H2973
= 360445
e 54794k
~1ls QUIRS5E
=La36T24E
~1,563071
=le695702
~le 761211
=1.836790

=l:86d164

=l.5TH403
=1.869424
=led425Te
=1 798909
=1s73%350
~ls86H4803
=1le27T4280
=leZ34R97
-s 355432

. =y BRITIA

-o311&iL1
s03i04

92,284 =33,987 Lobs052 ~=LET.360 $H52244 %.UiﬂﬁJE L+9UQUOU 0e00Q000 GoUD0DUDD

AKUDT



NEEANL " ES-

E4GHOL ' A6=

ZGARTL 00T~
GOUEELC 20T~
06EST0SOT~
N9LYHH*90 1=~
20H90RGE0OT=-
HTLRUZ*2T I~

28Y13H)

290710%~
ns2 :

»QLERZIT A
TEGLEN®LD
90185996
feEFRLAIONT
Labighivnl
| 1122 XAl ) S
2ab 05001
&1L092°211

SY13HY

mconna.n
usy -

- §4%9200% -

BTy G40
LesqZn®
9gH020*
SHAZING
fE2ENN®
oganccn* o
700000%0

13

sly¥050°
Al

T9nREL"
naz2oige
€T190.LE"
2066L5"
anNTa2e e
206TuE"
TEGPUL®
geZopgt

a4l

0GEGHO°T
Nl

DeE2@Z*
LE6HZ22"Y
T9L6LT
db25E1"
SEG34H0Y
6666907
ovalvo®
814920

F

66



5.0 OPERATION

The following example shows a deck setup for the execution of
DIVGRCE. The cards designated by a plus sign (+) are those which are
optional depending upon the existence of special inputs. The job
and any accounting cards are not shown. The setup shown assumes
the total use of disk files. If tapes are to be used the proper
control cards must be substituted. Also the input data is assumed to
be on cards rather than a disk file.

ATTACH, DIV@RCE. _ Binary version of the program
+REQUEST ,TAPE5 ,*PF. I RITEGUT=T '
+REQUEST, TAPE6 ,*PF. If KLBUTAC
+REQUEST ,TAPE7 ,*PF. If KPRES#0
+ATTACH,TAPE4 ,RESTART. - If READIN=1

ATTACH,RBALIB. : Vector routine Tibrary

LIBRARY,RDALIB.

LDSET,PRESET=ZERD ,MAP= . Set core to zero and map option

DIVARCE. ' Execute. _
+CATAL@G,TAPES ,NAME .

+CATALDG , TAPES ,NAME.
+CATALG,TAPEY, NAME.

E@S. "~ End of section .
TITLE CARD. Case title card
$ENGAGE NAMELIST title card
. ' Data
$END - ' End of case card
EGI . End of 1nformat1on

If KVEC is Targe enough that the vector rout1nes are not b91ng used
the RDALIB cards may be left out, a?though Toad errors (unsat1s1fed
'externa1s) will be generated. These are generally non-fatal. Core should
be set ot zero for safety since the program was written on a system that
did this automatically. :
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